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FIGURE 1A: VL DOKAXN lll 715272 
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FIGURE lB: Vu DOMAIN 01 715272 
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DOCKET 709 

EXPRESS MAIL NO. 859937585 

MAILED 14 JUNE 1991 

<!);;; IMMUNOGLOB.ULIN VARIANTS 

Field of the Invention 

This invention relates to methods for the preparation and use of 

variant antibodies and finds application particularly in the fields of 

immunology and cancer diagnosis and therapy. 

Background of the Invention 

Naturally occurring antibodies (immunoglobulins) comprise two 

heavy chains linked together by disulfide bonds and two light chains, one 

light chain being linked to each of the heavy chains by disulfide bonds. Each 

heavy chain has at one end a variable domain (VH) followed by a number of 

constant domains. Each light chain has a variable domain <Vt) at one end 

and a constant domain at its other end; the constant domain of the light 

chain is aligned with the first constant domain of the heavy chain, and the 

light chain variable domain is aligned with the variable domain of the heavy 

chain. Particular amino acid residues are believed to form an interface 

between the light and heavy chain variable domains, see e.g. Chothia et al., 

J. Mo/. Biol. 186:651-663 (1985); Novotny and Haber, Proc. Natl. A cad. Sci. 

1 
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USA 82:4592-4596 (1985). 

The constant domains are not involved directly in binding the 

antibody to an antigen, but are involved in various effector functions, such 

as participation of the antibody in antibody-dependent cellular cytotoxicity. 

The variable domains of each pair of light and heavy chains are involved 

directly in binding the antibody to the antigen. The domains of natural light 

and heavy chains have the same general structure, and each domain 

comprises four framework (FR) regions, whose sequences are somewhat 

conserved, connected by three hyper-variable or complementarity 

determining regions (CDRs) (see Kabat, E. A. et al., Sequences of Proteins 

of Immunological Interest, National Institutes of Health, Bethesda, MD, 

(1987)). The four framework regions largely adopt a P-sheet conformation 

and the CD Rs form loops connecting, and in some cases forming part of, the 

P-sheet structure. The CDRs in each chain are held in close proximity by the 

framework regions and, with the CDRs from the other chain, contribute to 

the formation of the antigen binding site. 

Widespread use has been made of monoclonal antibodies, 

particularly those derived from rodents including mice, however they are 

frequently antigenic in human clinical use. For example, a major limitation in 

the clinical use of rodent monoclonal antibodies is an anti-globulin response 

during therapy (Miller, R. A. eta/., B/ood62:988-995 (1983}; Schroff, R. W. 

et al., Cancer Res. 45:879-885 (1985}). 

The art has attempted to overcome this problem by constructing 

"chimeric" antibodies in which an animal antigen-binding variable domain is 

coupled to a human constant domain (Cabilly et al., U.S. patent No. 

4,816,567; Morrison, S. L. eta/., Proc. Natl. Acad. Sci. USA 81:6851-6855 

(1984); Boulianne, G. L. et al., Nature 312:643-646 (1984); Neuberger, M. 

S. et al., Nature 314:268-270 (1985)). The term "chimeric" antibody is used 

herein to describe a polypeptide comprising at least the antigen binding 

portion of an antibody molecule linked to at least part of another protein 

(typically an immunoglobulin constant domain). 

The isotype of the human constant domain may be selected to tailor 

2 
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the chimeric antibody for participation in antibody-dependent cellular 

cytotoxicity (ADCC) and complement-dependent cytotoxicity (see e.g. 

Bruggemann, M. etal.,J. Exp. Med. 166:1351-1361 (1987); Riechmann, L. 

et al., Nature 332:323-327 ( 1988); Love et al., Methods in Enzymology 

-178:515-527 (1989); Bindon eta/., J. Exp. Med. 168:127-142 (1988). 

In the typical embodiment, such chimeric antibodies contain about 

one third rodent (or other non-human species) sequence and thus are capable 

of eliciting a significant anti-globulin response in humans. For example, in the 

case of the murine anti-CD3 antibody, OKT3, much of the resulting 

anti-globulin response is directed against the variable region rather than the 

constant region (Jaffers, G. J. et a/;, Transplantation 41 :572-578 (1986)). 

In a further effort to resolve the antigen binding functions of 

antibodies and to minimize the use of heterologous sequences in human 

antibodies, Winter and colleagues (Jones, P. T. eta/., Nature 321:522-525 

( 1986); Riechmann, L. et al., Nature 332:323-327 (1988); V~rhoeyen, M. et 

al., Science 239: 1534-1536 (1988)) have substituted rodent CDRs or CDR 

sequences for the corresponding segments of a human antibody. As used 

herein, the term "humanized" antibody is an embodiment of chimeric 

antibodies wherein substantially less than an intact human variable domain 

has been substituted by the corresponding sequence from a non-human 

species. In practice, humanized antibodies are typically human antibodies in 

which some CDR residues and possibly some FR residues are substituted by 

residues from analogous sites in rodent antibodies. 

The the-rapeutic promise of this approach is supported by the clinical 

efficacy of a humanized antibody specific for the CAMPA TH-1 antigen with 

two non-Hodgkin lymphoma patients, one of whom had previously developed 

an anti-globulin response to the parental rat antibody (Riechmann, L. et al., 

Nature 332:323-327 (1988); Hale, G. et al., Lancet i:1394-1399 (1988)). 

A murine antibody to the interleukin 2 receptor has also recently been 

humanized (Queen, C. et al., Proc. Natl. Acad. Sci. USA 86:10029-10033 

(1989)} as a potential immunosuppressive reagent. Additional references 

related to humanization of antibodies include Co et al., Proc. Natl. A cad. Sci. 

3 
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USA 88:2869-2873 (1991); Gorman et al., Proc. Natl. Acad. Sci. USA 

88:4181-4185 (1991 ); Daugherty eta/., Nucleic Acids Research 19(9):2471-

2476 (1991); Brown et al., Proc. Natl. Acad. Sci. USA 88:2663-2667 

(1991); Junghans eta/., Cancer Research 50:1495-1502 (1990). 

In some cases, substituting CDRs ·from rodent antibodies for the 

human CDRs in human frameworks is sufficient to transfer high antigen 

binding affinity (Jones, P. T. et al., Nature 321 :522-525 (1986); Verhoeyen, 

M. et al., Science 239:1534-1536 (1988)), whereas in other cases it has 

been necessary to additionally replace one (Riechmann, L. et al., Nature 

332:323-327 ( 1988)) or several (Queen, C. et al., Proc. Natl. Acad. Sci. USA 

86: 10029-10033 (1989)) framework region (FR) residues. See also Co et 

al., supra. 

For a given antibody a small number of FR resi~ues are anticipated 

to be important for antigen binding. Firstly for example, certain antibodies 

have been shown to contain a few FR residues which directly contact antigen 

in crystal structures of antibody-antigen complexes (e.g., reviewed in Davies, 

D.R. eta/., Ann. Rev. Biochem. 59:439-473 (1990)). Secondly, a number 

of FR residues have been proposed by Chothia, Leskand colleagues (Chothia, 

C. & Lesk, A. M., J. Mo/. Biol. 196:901-917 (1987); Chothia, C. et al., 

Nature 342:877-883 (1989); Tramontano, A. ·et al., J. Mo/. Biol. 

215.:175-182 (1990)) as critically affecting the conformation of particular 

CDRs and thus their contribution to antigen binding. See also Margolies et 

al., Proc. Natl. Acad. Sci. USA 72:2180-2184 (1975). 

It is also known that, in a few instances, an antibody variable 

domain (either VH or VL) may contain glycosylation sites, and that this 

glycosylation may improve or abolish antigen binding, Pluckthu11, 

Biotechnology 9:545-51 (1991); Spiegelberg et al., Biochemistry 9:4217-

4223 (1970); Wallie et al., J. Exp. Med. 168:1099-1109 (1988); Sox et al., 

Proc. Natl. Acad. Sci. USA 66:975-982 (1970); Margni et al., Ann. Rev. 

lmmunol. 6:535-554 (1988). Ordinarily, however, glycosylation has no 

influence on the antigen-binding properties of an antibody, Pluckthun, supra, 

(1991). 

4 
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The three-dimensional structure of immunoglobulin chains has been 

studied, and crystal structures for intact immunoglobulins, for a variety of 

immunoglobulin fragments, and for antibody-antigen complexes have been 

published (see e.g., Saul et al., Journal of Biological Chemistry 25:585-97 

(1978); Sheriff et al., Proc. Natl. Acad. Sci. USA 84:8075-79 (1987); Segal 

et al., Proc. Natl. Acad. Sci. USA 71:4298-4302 (1974); Epp et al., 

Biochemistry 14(22):4943-4952 (1975); Marquart et al., J. Mo/. Biol. 

141:369-391 (1980); Fureyeta/.,J. Mo/. Biol. 167:661-692 (1983); Snow 

and Amzel, Protein: Structure, Function, and Genetics 1 :267-279, Alan R. 

Liss, Inc. pubs. (1986); Chothia and Lesk, J. Mo/. Biol. 196:901-917 (1987); 

Chothia eta/., Nature 342:877-883 (1989); Chothia eta/., Science 233:755-

58 (1986); Huber et al., Nature 264:415-420 (1976); Bruccoleri et al., 

Nature 335:564-568 (1988) and Nature 336:266 (1988); Sherman et al., 

Journal of Biological Chemistry 263:4064-4074 (1988); Amzel and Poljak, 

Ann. Rev. Biochem. 48:961-67 (1979); Silverton eta/., Proc .. Natl. Acad. 

Sci. USA 74:5140-5144 (1977); and Gregory eta/., Molecular Immunology 

24:821-829 (1987). It is known that the function of an antibody is 

dependent on its three dimensional structure, and that amino acid 

substitutions can change the three-dimensional structure of an antibody, 

Snow and Amzel, supra, It has previously been shown that the antigen 

binding affinity of a humanized antibody can be increased by mutagenesis 

based upon molecular modelling (Riechmann, L. et al., Nature 332:323-327 

(1988); Queen, C. et al., Proc. Natl. Acad. Sci. USA 86:10029-10033 

(1989)). 

Humanizing an antibody with retention of high affinity for antigen 

and other desired biological activities is at present difficult to achieve using 

currently available procedures. Methods are needed for rationalizing the 

selection of sites for substitution in preparing such antibodies and thereby 

increasing the efficiency of antibody humanization. 

The proto-oncogene HER2 (human epidermal growth factor 

receptor 2) encodes a protein tyrosine kinase (p195HER2> that is related to 

and somewhat homologous to the human epidermal growth factor receptor 

s 
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{see Coussens, l. eta/., Science 230:1132-1139 (1985); Yamamoto, T. et 

al., Nature 319:230-234 {1986); King, C. R. et al., Science 229:974-976 

(1985)). HER2 is also known in the field as c-erbB-2, and sometimes by the 

name of the rat homolog, neu. Amplification and/or overexpression of HER2 

is associated with multiple human malignancies and appears to be integrally 

involved in progression of 25-30% of human breast and ovarian cancers 

(Slamon, D. J. et al., Science 235:177-182 (1987), Slamon, D. J. et al., 

Science 244:707-712 (1989)). Furthermore, the extent of amplification is 

inversely correlated with the observed median patient survival time (Slamon, 

supra, Science 1989). 

The murine monoclonal antibody known as muMAb405 (Fendly, B. 

M. et al., Cancer Res. 50:1550-1558 (1990)), directed against the 

extracellular domain (ECO) of p 185HER2, specifically inhibits the growth of 

tumor cell lines overexpressing p185HER2 in monolayer culture or in soft agar 

(Hudziak, R. M. eta/., Malec. Cell. Biol. 9:1165-1172 (1989); Lupu, R. eta/., 

Science 249: 1552-1555 (1990)). MuMAb405 also has the potential of 

enhancing tumor cell sensitivity to tumor necrosis factor, an important 

effector molecule in macrophage-mediated tumor cell cytotoxicity (Hudziak, 

supra, 1989; Shepard, H. M. and Lewis, G. D. J. Clinical Immunology 

8:333-395 (1988)). Thus muMAb4D5 has potential for clinical intervention 

in and imaging of carcinomas in which p1 g5HER2 is overexpressed. The 

muMAb4D5 and its uses are described in copending U.S. patent applications 

07 /143,912 and 07 /14 7,461, and in corresponding PCT application WO 

89/06692 published 27 July 1989. This murine antibody was deposited 

with the ATCC and designated ATCC CRL 10463. However, this antibody 

may be immunogenic in humans. 

It is therefore an object of this invention to provide methods for the 

preparation of antibodies which are less antigenic in humans than non-human 

antibodies but have desired antigen binding and other characteristics and 

activities. 

It is a further object of this invention to provide methods for the 

efficient humanization of antibodies, i.e. selecting non-human amino acid 

6 
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residues for importation into a human antibody background sequence in such 

a fashion as to retain or improve the affinity of the ·non-human donor 

antibody for a given antigen. 

It is another object of this invention to provide humanized 

antibodies capable of binding p1 s5HER2. 

Other objects, features, and characteristics of the present invention 

will become apparent upon consideration of the following description and the 

appended claims. 

Summary of the Invention 

The objects of this invention are accomplished by a method for 

making a humanized antibody comprising amino acid sequence of an import, 

non-human antibody and a human antibody, comprising the steps of: 

a. obtaining the amino acid sequences of at least a portion 

of an import antibody variable domain and of a consensus 

human variable domain; 

b. identifying Complementarity Determining Region (CDR) 

c. 

amino acid sequences in .the import and the human 

variable domain sequences; 

substituting an import CDR amino acid sequence for the 

corresponding human CDR amino acid sequence; 

d. aligning the amino acid sequences of a Framework Region 

(FR) of the import antibody and the corresponding FR of 

e. 

f. 

the consensus antiJ,lody; 

identifying import antibody FR residues in the aligned FR 

seque!'lces that are non-homologous to the corresponding 

consensus antibody residues; 

determining if the non-homologous import amino acid 

residue is reasonably expected to have at least one of the 

following effects: 

1 . non-covalently binds antigen directly, 

7 
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2. interacts with a CDR; or 

3. participates in the VL - VH interface; and 

g. for any non-homologous import antibody amino acid 

residue which is reasonably expected to have at lea.st one 

of these effects, substituting that residue for the 

corresponding· amino acid residue in the consensus 

antibody FR sequence. 

Optionally, the method of this invention comprises the additional 

steps of determining if any non-homologous residues identified in step (e) are 

exposed on the surface of the domain or buried within it, and if the residue 

is exposed but has none of the effects identified in step (f), retaining the 

consensus residue. 

Additionally, in certain embodiments the method of this invention 

comprises the feature wherein the corresponding consensus antibody 

residues identified in step (e) above are selected from the group consisting 

of4L,35L,36L,38L,43L,44L,46L,58L,62L,63L,64L,65L,66L,67L, 

68L, 69L, 70L, 71L, 73L, 85L, 87L, 98L, 2H, 4H, 24H, 36H,37H, 39H, 

43H, 45H,49H, 58H, 60H, 68H, 69H, 70H, 73H, 74H, 75H, 76H, 78H, 

91 H, 92H, 93H, and 103H (utilizing the numbering system set forth in Kabat, 

E. A. et al., Sequences of Proteins of Immunological Interest (National 

Institutes of Health, Bethesda, MD, 1987)). 

In certain embodiments, the method of this invention comprises the 

additional steps of searching either or both of the import, non-human and the 

f' .consensus variable domain s_:qu~~~~!~~ ~lycosyla~on !it~-~· d.etermining if 

the glycosylation is rea~~i:t~~y ex~~cted to be important for the desired 

antigen binding and biological activity of the antibody (i-.e~-:-determining ifthe · 

glyc~s~lati~n ~-ite binds to anti.gen or changes a side chain of an amino acid 

residue that binds to antigen, or if the glycosylation enhances or weakens 

antigen binding, or is important for maintaining antibody affinity). If the 

import sequence bears the glycosylation site, it is preferred to substitute that --- -------------------- " .. -
site for the corresponding residues in the consensus human sequence if the 

glycosylation site is reasonably expected to be important. If only the 

8 
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ft consensus sequence, and not the import, bears the glycosylation site, it is 

! 1 

preferred to eliminate that glycosylation site or substitute therefor the 

\ corresponding amino acid residues from the import sequence. 
\ Another embodiment of this invention comprises aligning import 

antibody and the consensus antibody FR sequences, identifying import 

. antibody FR residues which are non-homologous with the aligned consensus 

FR sequence, and for each such non-homologous import antibody FR residue, 

determining if the corresponding consensus antibody residue represents a 

residue which is highly conserved across all species at that site, and if it is 

so conserved, preparing a humanized antibody which comprises the 

consensus antibody amino acid residue at that site. 

Certain alternate embodiments of the methods of this invention 

comprise obtaining the amino acid sequence of at least a portion of an 

import, non-human antibody variable domain having a CDR and a FR, 

obtaining the amino acid sequence of at least a portion of a consensus 

human antibody variable domain having a CDR and a FR, substituting the 

non-human CDR for the human CDR in the consensus human antibody· 

variable domain, and then substituting an amino acid residue f9r the 

consensus amino acid residue at at least one of the following sites: 

a. (in the FR of the variable domain of the light chain) 4L, 

35L,36L,38L,43L,44L,58L,46L,62L,63L,64L,65L, 

66L, 67L,68L,69L, 70L, 71L, 73L,85L,87L,98L,or 

b. (in the FR of the variable domain of the heavy chain) 2H, 

4H, 24H, 36H, 37H,39H,43H,45H,49H, 58H, 60H, 

68H~69H,70H,73H,74H,75H,76H,78H,91H,92H, 

93H, and 103H. 

In preferred embodiments, the non-CDR residue substituted at the consensus 

FR site is the residue found at the corresponding location of the non-human 

antibody. 

Optionally, this just-recited embodiment comprises the additional 

steps of following the method steps appearing at the beginning of this 

summary and determining whether a particular amino acid residue can 

9 
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reasonably be expected to have undesirable effects. 

This invention also relates to a humanized antibody comprising the 

CDR sequence of an import, non-human antibody and the FR sequence of a 

human antibody, wherein an amino acid residue within the human FR 

sequence located at any one of the sites 4L, 35L, 36L, 38L, 43L, 44L, 46L, 

58L, 62L, 63L, 64L, 65L, 66L, 67l, 68L, 69L, 70l, 71 L, 73L, 85L, 87l, 

98L,2H,4H,24H,36H,37H,39H,43H,45H,49H,58H,60H,68H,69H, 

70H, 73H, 74H, 75H, 76H, 78H, 91 H, 92H, 93H, and 103H has been 

substituted by another residue. In preferred embodiments, the residue 

substituted at the human FR site is the residue found at the corresponding 

location of the non-human antibody from which the non-human CDR was 

obtained. In other embodiments, no human FR residue other than those set 

forth in this group has been substituted. 

This invention also encompasses specific humanized antibody 

variable domains, and isolated polypeptides having homology with the 

following sequences. 

1. SEO. ID NO. 1, which is the light chain variable domain of a 

humanized version of muMAb4D5: 

DIOMTOSPSSLSASVGDRVTITCRASODVNTAVAWYOOKPGKAP 

KLLIYSASFLESGVPSRFSGSRSGTDFTL TISSLOPEDFATYYCOQHY 

TTPPTFGOGTKVEIKRT 

2. SEO. ID NO. 2, which is the heavy chain variable domain of a 

humanized version of muMAb4D5): 

EVOLVESGGGL VOPGGSLRLSCAASGFNIKDTYIHWVROAPGKGLE 

WVARIYPTNGYTRY ADSVKGRFTISADTSKNTAYLOMNSLRAEDT 

AVYYCSRWGGDGFYAMDVWGQGTL VTVSS 

In another aspect, this invention provides a consensus human 

antibody variable domain amino acid sequence for use in the preparation of 

humanized antibodies, methods for obtaining, using, and storing a computer 

representation of s~ch a consensus sequence, and computers comprising the 

10 
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sequence data of such a sequence. In one embodiment, the following 

consensus human antibody variable domain amino acid sequences are 

provided: 

SEO. ID NO. 3 (light chain): 

DIOMTOSPSSLSASVGDRVTITCRASODVSSYLAWYOOKPGKAPK 

LUY AASSLESGVPSRFSGSGSGTDFTL TISSLOPEDFATYYCQQYN 

SLPYTFGOGTKVEIKRT, and 

SEO. ID NO. 4 (heavy chain): 

EVOLVESGGGLVQPGGSLRLSCAASGFTFSDYAMSWVROAPGKG 

LEWVAVISENGGYTRY ADSVKG RFTI SADTSKNT A YLOMNSLRAE 

DTAVYYCSRWGGDGFYAMDVWGOGTL VTVSS 

Brief Description of the Drawings 

FIGURE 1 A shows the comparison of the VL domain amino acid 

residues of muMAb405, huMAb4D5, and a consensus human sequence (Fig. 

1 A, SEO.ID NO. 5, SEO. ID NO. 1 and SEO. ID NO. 3, respectively) .. FIGURE 

1 B shows the comparison between the VH domain amino acid residues of the 

muMAb4d5, huMAb4D5, and a consensus human sequence (Fig. 18, SEO. 

ID NO. 6, SEQ. ID NO. 2 and SEQ. ID NO. 4, respectively). Both Figs 1A and 

1 Buse the generally accepted numbering scheme from Kabat, E. A., et al., 

Sequences of Proteins of Immunological Interest (National Institutes of 

Health, Bethesda, MD (1987)). In both Fig. 1 A and Fig. 18, the CDR 

residues determined according to a standard sequence definition (as in Kabat, 

E. A. et al., Sequences of Proteins of Immunological Interest (National 

Institutes of Health, Bethesda, MD, 1987)) are indicated by the first 

underlining beneath the sequences, and the CDR residues determined 

according to a structural definition (as in Chothia, C. & Lesk, A. M., J. Mo/. 

Biol. 196:901-917 ( 1987)) are indicated by the second, lower underlines. 
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{._,,r The mismatches betwee~shown by the vertical lines. 

FIGURE 2 shows a scheme for humanization of muMAb4D5 VL and 

VH by gene conversion mutagenesis. 

FIGURE 3 shows the inhibition of SK-BR-3 proliferation by MAb4D5 

variants. Relative cell proliferation was determined as described (Hudziak, R. 

M. et al., Molec. Cell. Biol. 9: 1165-1172 ( 1989)) and data (average of 

triplicate determinations) are presented as a percentage of results with 

untreated cultures for muMAb4D5 (I), huMAb4D5-8 (n) and huMAb4D5-1 (I). 

FIGURE 4 shows a stereo view of a-carbon tracing for model of 

huMAb4D5-8 VL and VH . The CDR residues (Kabat, E. A. et al., Sequences 

of Proteins of Immunological Interest (National Institutes of Health, Bethesda, 

MD, 1987)) are shown in bold and side chains of VH residues A71, T73, 

A78, S93, Y102 and VL residues Y55 plus R66 {see Table 1) are shown. 

Detailed Description of the Invention 

Definitions 

In general, the following words or phrases have the indicated 

definitions when used in the description, examples, and claims: 

The murine monoclonal antibody known as muMAb4D5 {Fendly, B. 

M. et al., Cancer Res. 50:1550-1558 (1990)) is directed against the 

extracellular domain {ECO) of p1 asHER2. The muMAb4D5 and its uses are 

described in copending U.S. patent applications 071143,912 and 

07 /14 7 ,461, and in corresponding PCT application WO 89/06692 published 

27 July 1989. This murine antibody was deposited with the ATCC and 

designated ATCC CRL 10463. In this description and claims, the terms 

muMAb4D5, chMAb4D5 and huMAb4D5 represent murine, chimerized and 

humanized versions of the monoclonal antibody 4D5, respectively. 

A humanized antibody for the purposes herein is an immunoglobulin 

amino acid sequence variant or fragment thereof which is capable of binding 

to a predetermined antigen and which comprises a FR region having 
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substantially the amino acid sequence of a human immunoglobulin and a CDR 

having substantially the amino acid sequence of a non-human 

immunoglobulin. 

In general, the humanized antibody will comprise substantially all of 

at least one, and typically two, variable domains (Fab) in which all or 

substantially all of the CDR regions correspond to those of a non-human 

immunoglobulin and all or substantially all of the FR regions are those of a 

human immunoglobulin consensus sequence. The humanized antibody 

optimally also will comprise at least a. portion of an immunoglobulin constant 

region (Fe), typically that of a human immunoglobulin. Ordinarily, the 

antibody will contain both the light chain as well as at least the variable 

domain of a heavy chain. The antibody also may include the CH1, hinge, 

CH2, CH3, and CH4 regions of the heavy chain. 

The humanized antibody will be selected from any class of 

immunoglobulins, including lgM, lgG, lgD, lgA and lgE, and any isotype, 

including igG 1, lgG2, lgG3 and lgG4. Usually the constant domain is a 

complement fixing constant domain where it is desired that the humanized 

antibody exhibit cytotoxic activity, and the class is typically lgG 1 • Where 

such cytotoxic activity is not desirable, the constant domain may be of the 

lgG2 class. The humanized antibody may comprise sequences from more . 

than one class or isotype, and selecting particular constant domains to 

optimize desired effector functions is within the ordinary skill in the art .. 

The FR and CDR regions of the humanized antibody need not 

correspond precisely to the parental sequences, e.g., the import CDR or the 

consensus FR may be mutagenized by substitutio'1, insertion or deletion of 

a residue so that the CDR or FR residue at that site does not correspond to 

either the consensus or the import antibody. Such mutations, however, will 

not be extensive. Usually: at least 75% of the humanized antibody residues 

will correspond to those of the parental FR and CDR sequences, more often 

90%, and most preferably greater than 95%. 

In general, humanized antibodies prepared by the method of this 

invention are produced by a process of analysis of the parental sequences 
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and various conceptual humanized products using three dimensional models 

of the parental and humanized sequences. Three dimensional 

immunoglobulin models are commonly available and are familiar to those 

skilled in the art. Computer programs are available yvhich illustrate and 

display probable three dimensional conformational structures of selected · 

candidate immunoglobulin sequences. Inspection of these displays permits 

analysis of the likely role of the residues in the functioning of the candidate 

immunoglobulin sequence, i.e., the analysis· of residues that influence the 

ability of the candidate immunoglobulin to bind its antigen. 

Residues that influence antigen binding are defined to be residues 

that are substantially responsible for the antigen affinity or antigen specificity 

of a candidate immunoglobulin, in a positive or a negative sense. The object 

here is to select FR residues from the consensus and import sequence so that 

the desired immunoglobulin characteristic is achieved. Such desired 

characteristics include increases in affinity and greater specificity for the 

target antigen, although it is conceivable that in some circumstances the 

opposite effects might be desired .. In general, the CDR residues are directly 

and most svbstantially involved in influencing antigen binding (although not 

all CDR residues are so involved and therefore need not be substituted into 

the consensus sequence). However, FR residues also have a significant 

effect and can exert their influence in at least three ways: They may 

noncovalently directly bind to antigen, they may interact with CDR residues 

and they may affect the interface between the heavy and light chains. 

A residue that noncovalently directly binds to antigen is one that, 

by three dimensional analysis, is reasonably expected to noncovalently 

directly bind to antigen. Typically, it is necessary to impute the position ·of 

antigen from the spatial location of neighboring CDRs and the dimensions and 

structure of the target antigen. · 1n general, only those humanized antibody 

residues that are capable of forming salt bridges, hydrogen bonds, or 

hydrophobic interactions are likely to be involved in non-covalent antigen ----- -----· . - -- ., . 

binding, however residues which are separated spatially(by 3.2 Angstroms_) 
- -- - '---== -- ......,,, 

or less may also non-covalently interact. Such residues typically are the ----
14 

20 of 389 Celltrion, Inc., Exhibit 1094



5 

10 

IS 

20 

25 

30 

• • 
relatively larger amino acids, ~gioio~ Antigen

binding FR residues also typically will have side chains that are oriented into 

an envelope surrounding the solvent oriented face of a CDR which extends 

about 7 Angstroms into the solvent from the CDR domain and about 7 

Angstroms on either side of the CDR domain, again as visualized by three 

dimensional .lllodeling. 

A residue that interacts with a CDR generally is a residue that either 

aft ects the conformation of the CDR polypeptide backbone or forms a 

noncovalent bond with a CDR residue side chain. Conformation-affecting 

residues ordinarily are those that change the spatial position of any CDR 

backbone atom (N, Ca, C, 0, Cp) by more. than about 0.2 Angstroms. 

Backbone atoms of CDR sequences are displaced for example by residues 

that interrupt or modify organized structures such as beta sheets, helices or 

loops. Residues that can exert a profound affect on the conformation of 

neighboring sequences include proline and glycine, both of which are capable 

of introducing bends into the backbone. Other residues that can displace 

backbone atoms are those that are capable of participating in salt bridges and 

hydrogen bonds. 

A residue that interacts with a CDR side chain is one that is 

reasonably expected to form a noncovalent bond with a CDR side chain, 

generally either a salt bridge or hydrogen-bond. Such residues are identified 

by three dimensional positioning of their side chains. A salt or ion bridge 

could be expected to form between two side chains positioned within about 

2.5 - 3.2 Angstroms of one another that bear opposite charges, for example 

a lysinyl and a glutamyl pairing. A hydrogen bond could be expected to form 

between the side chains of residue pairs such as seryl or threonyl with 

aspartyl or glutamyl (or other hydrogen accepting residues). Such pairings 

are well known in the protein chemistry art and will be apparent to the 

artisan upon three dimensional modeling of the candidate immunoglobulin. 

lmmunoglobulin residues that affect the interface between heavy 

and light chain variable regions ("the VL - VH interface") are those that affect 

the proximity or orientation of the two chains with respect to one another. 

IS 
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Certain residues involved in interchain interactions are already known and 

include VL residues 34, 36, 38, 44, 46, 87,-89, 91, 96, and 98 and VH 

residues 35, 37, 39, 45, 47, 91, 93, 95, 100, and 103 (utilizing the 

nomenclature set forth in Kabat et al., Sequences of Proteins of 

Immunological Interest (National Institutes of Health, Bethesda, MD, 1987)). 

Additional residues are newly identified by the inventors herein, and include 
------'------~ 

43L, 85L, 43H and 60H. While these residues are indicated for lgG only, 

they are applicable across species. In the practice of this invention, import ----.---antibody residues_tbat...@!._e reasona(?l~-El~p_ec.@~o be involved_in interchain < 
- ' ----.._,......- . 
interactions are selected for substitution into the consensus human 

sequence. It is believed th~t heretofore no humanized antibody has been 

prepared ~ith a'k.~affecting residue sele_cted from an import 

antibody sequence. 

Since it is not entirely possible to predict in advance what the exact 

impact of a given substitution will be it may be necessary to. make the 

substitution and assay the candidate antibody for the desired characteristic. 

These steps, however, are per se routine and well within the ordinary skill of 

the art. 

CDR and FR residues are determined according to a standard 

sequence definition (Kabat et al., Sequences of Proteins of Immunological 

Interest, National Institutes of Health, Bethesda MD (1987), hereby 

specifically incorporated by reference), and a structural definition (as in 

Chothia and Lesk, J. Mo/. Biol. 196:901-917 (1987), hereby specifically 

incorporated by reference). Where these two methods result in slightly 

different identifications of a CDR, the structural definition is preferred, but 

the residues identified by the alternate method are considered important FR 

residues for determination of which framework residues to import into a 

consensus sequence. 

The terms "consensus sequence" and "consensus anti~ody" as 

used herein refers to an amino acid sequeoce which ~omprises the most 

frequently occurring amino acid residues at each loc~i~ll human 
-

immunoglobulins o_f ariy .particular subclass. In preferred embodiments, the 
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consensus human variable domain sequences are derived from the most 

abundant subclasses in the sequence compilation of Kabat et al., Sequences,, 

of Proteins of Immunological Interest, National Institutes of Health, Bethesda 
. '· 

MD (1987), namely VLK subgroup I a'"!d VH group Ill. In such preferred 

embodiments, the VL consensus domain has the amino acid sequence: 
-

DI OMTOSPSSLSASVGDRVTITCRASODVSSYLAWYOOKPGKAPKLLIY AAS 

SLESGVPSRFSGSGSGTDFTL TISSLOPEDFATYYCOOYNSLPYTFGOGTKVEI 

KRT (SEO. ID NO. 3)f 

the VH consensus domain has the amino acid sequence: 

EVOLVESGGGLVOPGGSLRLSCAASGFTFSDYAMSVVVROAPGKGLEWVAVI 

SENGGYTRY ADSVKGRFTISADTSKNTAYLOMNSLRAEDTAVYYCSRWGGD 

GFYAMDVWGOGTLVTVSS (SEO. ID NO. 4). 

While not wishing to be limited to any particular theories, it may be that 

these preferred embodiments are less likely to be immunogenic in an 

individual than less abundant subclasses. However, in other embodiments, 

the consensus sequence is derived from human constant domains, or from 

other subclasses of human immunoglobulin variable domains. 

Identity ·or homology with respect to a specified amino acid 

sequence of this invention f defined herein as the percentag~of-amino-acid 
residues in a candidate sequence that are identical with the specified 

>-
residues, after aligning the sequences and introducing gaps, if necessary, to 

8-crneve-the maximum percent homology, and not considering any 
---=-=--~.__,. conservative sullstitutions as part of the sequence identity.\ None of N-

terminal, C-terminal or internal extensions, deletions, or insertions into the 

specified sequence shall be construed as affecting homology. All sequence 

alignments called for in this invention are such maximal homology 

alignments. 

"Non-homologous" import antibody residues are those residues 

which are not identical to the amino acid residue at the analogous or 

corresponding location in a consensus sequence, after· the import and 

consensus sequences are aligned. 

The term "computer representation" refers to information which is 
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in a form that can be manipulated by a computer. The act of storing a 

computer representation refers to the act of placing the information in a form 

suitable for manipulation by a computer. 

This invention is also directed to novel polypeptides, and in certain 

aspects, isolated novel humanized anti-p1 s5HER2 antibodies are provided. 

These novel anti-p1 g5HER2 antibodies are sometimes collectively referred to 

herein as huMAb4D5, and also sometimes as the light or heavy chain variable 

domains of huMAb4D5, and are defined herein to be any polypeptide 

sequence which possesses a biological property of a polypeptide comprising 

the following polypeptide sequence: 

DI OMTOSPSSLSASVG DRVTITCRASODVNT AVAWYOOKPGKAP 

KLLIYSASFLESGVPSRFSGSRSGTDFTL TISSLOPEDFATYYCOQHY 

TTPPTFGOGTKVEIKRT (SEO. ID NO. 1, which is the light chain 

variable domain of huMAb4D5); or 

EVOLVESGGGL VOPGGSLRLSCAASGFNIKDTYIHWVROAPGKGLE 

WVARIY PTNGYTRY ADSVKGRFTISADTSKNTA YLOMNSLRAEDT 

AVYYCSRWGGDGFYAMDVWGOGTLVTVSS (SEO. ID NO. 2, 

which is the heavy chain variable domain of huMAb4D5). 

"Biological property" for the purposes herein means an in vivo 

effector or antigenic function or activity that is directly or indirectly 

performed by huMAb4D5 (whether in its native or denatured conformation). 

Effector functions include receptor binding, any enzyme activity or enzyme 

modulatory activity, any carrier binding activity, any hormonal activity, any 

mitogenic or angiogenic activity, any cytotoxic activity, any activity 'in 

promoting or inhibiting adhesion of cells to extracellular matrix or cell surface 

molecules, or any structural role. However, effector functions do not include 

possession of an epitope or antigenic site.that is capable of cross-reacting 

with antibodies raised against huMAb4D5. An antigenic function means 

possession of an epitope or antigenic site that is capable of cross-reacting 

with antibodies raised against the polypeptide sequence of huMAb4D5. 
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Biologically active huMAb4D5 is defined herein as a polypeptide that 

shares an effector function of huMAb4D5 and which may (but need not) in 

addition possess an antigenic function. A principal known effect or function 

of huMAb4D5 is its ability to bind to p1 s5HER2. 

Antigenically active huMAb4D5 is defined as a polypeptide that 

possesses an antigenic function of huMAb4D5 and which may (but need not) 

in addition possess an effector function. 

In preferred embodiments, antigenically active huMAb4D5 is a 

polypeptide that binds with an affinity of at least about 10-9 I/mole to an 

antibody capable of binding huMAb4D5. Ordinarily the polypeptide binds 

with an affinity of at least about 10-8 I/mole. Isolated antibody ca~able of 

binding huMAb4D5 is an antibody which is identified and separated from a 

component of the natural environment in which it may be present .. Most 

preferably, antigenically active huMAb405 is a polypeptide that binds to an 

antibody capable of binding huMAb4D5 in its native conformation. 

HuMAb4D5 in its native conformation is huMAb405 as recovered according 

to the methods described in Example 1 below, which has not been denatured 

by chaotropic agents, heat or other treatment that substantially modifies the 

three dimensional structure of huMAb4D5 as determined for example by 

migration on nonreducing, nondenaturing sizing gels. Antibody used in this 

determination is rabbit polyclonal antibody raised by formulating native 

huMAb4D5 in Freund's complete adjuvant, subcutaneously injecting the 

formulation, and boosting the immune response by intraperitoneal injection 

of the formulation until the titer of anti-huMAb405 antibody plateaus. 

Ordinarily, biologically or antigenically active huMAb4D5 will have -

an amino acid sequence having at least 75% amino acid sequence identity 

with the huMAb4D5 amino acid sequence, more preferably at least 80%, 

more preferably at least 90%, and most preferably at least 95%. Identity or 

homology with respect to this sequence is defined herein as the percentage 

of amino acid residues in the candidate sequence that are identical with the 

huMAb4D5 residues, after aligning the sequences and introducing gaps, if 

necessary, to achieve the maximum percent homology, and not considering 
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any conservative substitutions as part of the sequence identity. None of N~ 

terminal, C-terminal or internal extensions, deletions, or insertions into the 

huMAb405 sequence shall be construed ~s. affecting homology. 

Thus, the biologically active and antigenically active huMAb405 

polypeptides that are the subject of certain embodiments of this invention 

include the sequence of the· entire translated nucleotide sequence of 

huMAb405; mature huMAb405; fragments thereof having a consecutive 

sequence of at least 5, 10, 15, 20, 25, 30 or 40 amino acid residues from 

huMAb405; amino acid sequence variants of huMAb405 wherein an amino 

acid residue has been inserted N- or C-terminal to, or within, huMAb405 or 

its fragment as defined above; amino acid sequence variants of huMAb405 

or its fragment as defined above wherein an amino acid residue of 

huMAb405 or its fragment as defined above has been substituted by another 

residue, including predetermined mutations by, e.g., sit~-directed or PCR 

mutagenesis; derivatives of huMAb405 or its fragments as defined above 

wherein huMAb405 or its fragments have been covalent modified, by 

substitution, chemical, enzymatic, or other appropriate means, with a moiety 

other than a naturally occurring amino acid; and glycosylation variants of 

huMAb405 (insertion-of a ~-lycosyla~i~~~~~~_{del~tl~ ~ny g~~c~~y~ati~n 
'-- .. -- ~ .. ~-c~-- _.:,::::---- -- -·~· 'f 

site by deletion, ~~se~~~~ e_r~bstitution -~~a~~~u~, Such / 

fragments and variants exclude any polypeptide heretofore identified, 

including muMAb4D5 or any known polypeptide fragment, which are 

anticipatory order 35 U.S.C.102 as well as polypeptides obvious thereover 

under 35 U.S.C. 103. 

"Isolated" huMAb405 means huMAb405 which has been identified 

and separated and/or recovered from a component of its natural cell culture 

Contaminant components of its natural environment are 

aterials which would interfere with diagnostic or therapeutic uses for 

huMAb405, and may include enzymes, hormones, and other proteinaceous 

or nonproteinaceous solutes. In preferred embodiments, huMAb405 will be 

purified (1) to greater than 95% by weight of protein as determined by the 

Lowry method, and most preferably more than 99% by weight, (2) to a 
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degree sufficient to obtain at least 15 residues of N-terminal or internal amino 

acid sequence by use of a spinning cup sequenator, or (3) to homogeneity by 

SOS-PAGE under reducing or nonreducing conditions using Coomassie blue 

or, preferably, silver stain. 1.solated huMAb405 includes huMAb405 inlli.l 

within recombinant cells since at least one component of the huMAb405 · 

natural environment will not be present. Ordinarily, however, isolated 

huMAb405 will be prepared by at least one purification step. 

In accordance with this invention, huMAb405 nucleic acid is RNA 

or DNA containing greater than ten bases that encodes a biologically or 

antigenically active huMAb405, is complementary to nucleic acid sequence 

encoding such huMAb405, or hybridizes to nucleic acid sequence encoding 

such huMAb405 and remains stably bound to it under stringent conditions. 

Preferably, the huMAb405 nucleic acid encodes a polypeptide 

sharing at least 75% sequence identity, more preferably at least 80%, still 

more preferably at least 85%, even more preferably at 90%, and most 

preferably 95%, with the huMAb405 amino acid sequence. Preferably, a 

nucleic acid molecule that hybridizes to the huMAb405 nucleic acid contains 

at least 20, more preferably 40, and most preferably 90 bases. Such 

hybridizing or complementary nucleic acid, however, is further defined as 

being novel under 35 U.S.C. 102 and unobvious under 35 U.S.C. 103 over 

any prior art nucleic acid. 

Stringent conditions are those that ( 1) employ low ionic strength 

and high temperature for washing, for example, 0.015 M NaCl/0.0015 M 

sodium citrate/0/1 % NaDodS04 at 50° C; (2) employ during hybridization a 

denaturing agent such as formamide, for example, 50% (vol/vol) formamide 

with 0.1 % bovine serum albumin/0/1 % Ficoll/0/1 % polyvinylpyrrolidone/50 

mM sodium phosphate buffer at pH 6.5 with 750 mM NaCl, 75 mM sodium 

citrate at 42° C; or (3) employ 50% formamide, 5 x SSC {0.75 M NaCl, 

. 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6.8), 0.1 % sodium 

pyrophosphate, 5 x Denhardt's solution, sonicated salmon sperm DNA (50 

g/ml), 0.1 % SOS, and 10% dextran sulfate at 42 C, with washes at 42 C in 

0.2 x SSC and 0.1 % SOS. 
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The term "control sequences" refers to DNA sequences necessary 

for the expression of an operably linked coding sequence in a particular host 

organism. The control sequences that are suitable for prokaryotes, for 

example, include a promoter, optionally an operator sequence, a ribosome 

binding site, and possibly, other as yet poorly understood sequences. 

Eukaryotic cells are known to utilize promoters, polyadenylation signals, and 

enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional 

relationship with another nucleic acid sequence. For example, DNA for a 

presequence or secretory leader is operably linked to DNA for a polypeptide 

if it is expressed as a preprotein that participates in the secretion of the 

polypeptide; a promoter or enhancer is operably linl<ed to a coding sequence 

if it affects the transcription of the sequence; or a ribosome binding site is 

operably linked to a coding sequence if it is positioned so as to facilitate 

translation. Generally, "operably linked" means that the DNA sequences 

being linked are contiguous and, in the case of a secretory leader, contiguous 

and in reading phase. However enhancers do not have to be contiguous. 

Linking is accomplished by ligation at convenient restriction sites. If such 

sites do not exist, then synthetic oligonucleotide adaptors or linkers are used 

in accord with conventional practice. 

An "exogenous" element is defined herein to mean nucleic acid 

sequence that is foreign to the cell, or homologous to the cell but in a 

position within the host cell nucleic acid in which the element is ordinari~y not 

found. 

As used herein, the expressions "cell," "cell line," and "cell culture" 

are used interchangeably and all such designations include progeny. Thus, 

the words "transformants" and "transformed cells" indu_de the primary 

subject cell and cultures derived therefrom without regard for the number of 

transfers. It is also understood that all progeny may not be precisely 

identical in DNA content, due to deliberate or inadvertent mutations. Mutant 

progeny that have the same function or biological activity as screened for in 

the originally transformed cell are included. Where distinct designations are 
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intended, it will be clear from the context. 

"Plasmids" are designated by a lower case p preceded and/or 

followed by capital letters and/or numbers. The starting plasmids herein are 

commercially available, are publicly available on an unrestricted basis, or can 

be constructed from such available plasmids in accord with published 

. procedures. In addition, other equivalent plasmids are known in the art and 

will be apparent to the ordinary artisan. 

"Restriction Enzyme Digestion" of DNA refers to catalytic cleavage 

of the DNA with an enzyme that acts only at certain locations in the DNA. 

Such enzymes are called restriction endonucleases, and the sites for which 

each i~ specific is called a restriction site. The various restriction enzymes 

used herein are commercially available and their reaction conditions, 

cofactors, and other requirements as established by the enzyme suppliers are 

used. Restriction enzymes commonly are designated by abbreviations 

composed of a capital letter followed by other letters representing the micro

organism from which each restriction enzyme originally was obtained and 

then a number designating the particular enzyme. In general, about 1 µg of 

plasmid or DNA fragment is used with about 1-2 units of enzyme in about 20 

µI of buffer solution. Appropriate buffers and substrate amounts for 

particular restriction enzymes are specified by the manufacturer. Incubation 

of about 1 hour at 37°C is ordinarily used, but may vary in accordance with 

the supplier's instructions. After incubation, protein or polypeptide is 

removed by extraction with phenol and chloroform, and the digested nucleic 

acid is recovered from the aqueous fraction by precipitation with ethanol. 

Digestion with a restriction enzyme may be followed with bacterial alkaline 

phosphatase hydrolysis of the terminal 5' phosphates to prevent the two 

restriction cleaved ends of a DNA fragment from "circularizing" or forming 

a closed loop that would impede insertion of another DNA fragment at the 

restriction site. Unless otherwise stated, digestion of plasmids is not 

followed by 5' terminal dephosphorylation. Procedures and reagents for 

dephosphorylation are conventional as described in sections 1.56-1.61 of 

Sambrook et al. (Molecular Cloning: A Laboratory Manual New York: Cold 

23 

29 of 389 Celltrion, Inc., Exhibit 1094



5 

10 

IS 

20 

25 

30 

• • 
Spring Harbor Laboratory Press_, 1989). 

"Recovery" or "isolation" of a given fragment of DNA from a 

restriction digest means separation of the digest on polyacrylamide or 

agarose gel by electrophoresis, identification of the fragment of interest by 

comparison of its mobility versus that of marker DNA fragments of kriown 

molecular weight, removal of the gel section containing the desired fragment, 

and separation of the gel from DNA. This procedure is known generally. For 

example, see Lawn et al., Nucleic Acids Res., i: 6103-6114 (1981), and 

Goeddel et al., Nucleic Acids Res. a: 4057 (1980). 

"Southern blot analysis" is a method by which the presence of DNA 

sequences in a restriction endonuclease digest of DNA or DNA;.containing 

composition is confirmed by hybridization to a known, labeled oligonucleotide 

or DNA fragment. Southern analysis typically comprises electrophoretic 

separation of DNA digests on agarose gels, denaturation of the DNA after 

electrophoretic separation, and transfer of the DNA to nitrocellulose, nylon, 

or another suitable membrane supports for analysis with a radiolabeled, 

biotinylated or enzyme-labeled probe as described in sections 9.37-9.52 of 

Sambrook et al, supra. 

"Northern analysis" is a method used to identify RNA sequences 

that hybridize to a known probe such as an oligonucleotide, DNA fragment, 

cDNA or fragment thereof, or RNA fragment. The probe is labeled with a 

radioisotope such as 32-P, or by biotinylation, or with an enzyme. The RNA 

to be analyzed is usually electrophoretically separated on an agarose or 

polyacrylamide gel, transferred to nitrocellulose, nylon, or other suitable 

membrane, and hybridized with the probe, using standard techniques well 

known in the art such as those described in sections 7 .39-7. 52 of Sambrook 

et al., supra. 

"Ligation" refers to the process of forming phosphodiester bonds 

between two nucleic acid fragments. To ligate the DNA fragments together, 

the ends of the DNA fragments must be compatible with each other. In 

some · cases, the ends will be directly compatible after endonuclease 

digestion. However, it may be necessary to first convert the staggered ends 
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commonly produced after endonuclease digestion to blunt ends to make them 

compatible for ligation. To blunt the ends, the DNA is treated in a suitable 

buffer for at least 1 5 minutes at 15oC with about 10 units of the Kienow 

fragment of DNA polymerase I or T4 DNA polymerase in the presence of the 

four deoxyribonucleotide triphosphates. The DNA is then purified by phenol

chloroform extraction and ethanol precipitation. The DNA fragments that are 

to be ligated together are put in solution in about equimolar amounts. The 

solution will also contain ATP, ligase buffer, and a ligase such as T 4 ONA 

ligase at about 10 units per 0.5 pg of DNA. If the DNA is to be ligated into 

a vector, the vector is. first linearized by digestion with the appropriate 

restriction endonuclease(s). The linearized fragment is then treated with 

bacterial alkaline phosphatase, or calf intestinal phosphatase to prevent self

ligation during the ligation step. 

"Preparation" of DNA from cells means isolating the plasmid DNA 

from a culture of the host cells. Commonly used methods for DNA 

preparation are the large and small scale plasmid preparations described in 

sections 1.25-1.33 of Sambrook et al., supra. After preparation of the DNA, 

it can be purified by methods well known in the art such as that described 

in section 1 .40 of Sambrook et al., supra. 

"Oligonucleotides" are short-length, single- or double-stranded . 

polydeoxynucleotides that are chemically synthesized by known methods 

(such as phosphotriester, phosphite, or phosphoramidite chemistry, using 

solid phase techniques such as described in EP 266,032 published 4 May 

1988, or via deoxynucleoside H-phosphonate intermediates as described by 

Froehler et al., Nucl. Acids Res., 14: 5399-5407 [1986)). They are then 

purified on polyacrylamide gels. 

The technique of "polymerase chain reaction,n or nPCR," as used 

herein generally refers to a procedure wherein minute amounts of a specific 

piece of nucleic acid, RNA and/or DNA, are amplified as described in U.S. 

Pat. No. 4,683, 195 issued 28 July 1987. Generally, sequence information 

from the ends of the region of interest or beyond needs to be available, such 

that oligonucleotide primers can be designed; these primers will be identical 
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or similar in sequence to opposite strands of the template to be amplified. 

The 5' terminal nucleotides of the two primers may coincide with the ends 

of the amplified material. PCR can be used to amplify specific RNA 

sequences, specific DNA sequences from total genomic DNA, and cDNA 

transcribed from total cellular RNA, bacteriophage or plasmid sequences, etc. 

See generally Mullis et al., Cold Spring Harbor Symp. Quant. Biol.. fil.: 263 

(1987); Erlich, ed., PCR Technology, (Stockton Press, NY, 1989). As used 

he~ein, PCR is considered to be one, but not the only, example of a nucleic 

acid polymerase reaction method for amplifying a nucleic acid test sample, 

comprising the use of a known nucleic acid (DNA or RNA) as a primer and 

utilizes a nucleic acid polymerase to amplify or generate a specific piece of 

nucleic acid or to amplify or generate a specific piece of nucleic acid which 

is complementary to a particular nucleic acid. 

Suitable Methods for Practicing the Invention 

Some aspects of this invention include obtaining an import, non

human antibody variable domain, humanizing the antibody sequence, and 

producing the humanized antibody. Methods for determining a desired 

humanized antibody sequence and for humanizing an antibody gene sequence 

are described below. A particularly preferred method of gene conversion 

from a non-human or consensus sequence into a humanized nucleic acid 

sequence is described in Example 1 . Additionally, methods are given for 

obtaining and.producing antibodies generally, which apply equally to native 

non-human antibodies as well as to humanized antibodies. 

Generally, the antibodies and antibody variable domains of this 

invention are conventionally prepared in recombinant cell culture, as 

described in more detail below. Recombinant synthesis is preferred for 

reasons of safety and economy, but it is known to prepare peptides by 

chemical synthesis and to purify them from natural sources; such 

preparations are included within the definition of antibodies herein. 
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Molecular Modeling 

Where it is desired to prepare molecular models for the antibodies 

of this invention, one may utilize any of the commercially available modeling 

programs described in the literature cited in the Background above. 

Generally, models for a particular antibody domains, for example 

non-human, import antibody variable VH and VL domains, are constructed 

separately from consensus coordinates based upon FAb structures which 

have similar sequences. Models of consensus human antibody sequences are 

similarly created. 

For example, in modeling the muMAb4d5, the models were 

constructed based upon seven Fab structures from the Brookhaven protein 

data bank (entries 1 FB4, 2RHE, 2MCP, 3FAB, 1 FBJ, 2HFL and 1 REI). The 

Fab fragment KOL (Marquart, M. eta/., J. Mo/. Biol. 141:369-391 (1980)) 

was first chosen as a template for VL and VH domains and additional 

structures were then superimposed upon this structure using their main chain 

atom coordinates (INSIGHT program, Biosym Technologies). Similar 

programs and techniques are utilized for modeling the desired antibody. 

The distance from the template Ca to the analogous Ca in each of 

the superimposed structures is calculated for each residue position. 

Generally, if all (or nearly all) Ca-Ca distances for a given residue are s 1 A, 
then that position is included in the consensus structure. In some cases the 

P-sheet framework residues will satisfy these criteria whereas the CDR loops 

may not. For each of these selected residues the average coordinates for 

individual N, Ca, C, 0 and cp atoms are calculated and then corrected for 

resultant deviations from non-standard bond geometry by 50 cycles of 

energy minimization using a commercially available program such as the 

DISCOVER program (Biosym Technologies) with the AMBER forcefield 

(Weiner, S. J. et al., J. Amer. Chem. Soc. 106:765-784 (1984)), and the Ca 

coordinates are fixed. The side chains of highly conserved residues, such as 

the disulfide-bridged cysteine residues, are then incorporated into the 

resultant consensus structure. Next the sequences of the particular antibody 

VL and VH domains are incorporated starting with the CDR residues and 
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using the tabulations of CDR conformations from Chothia et al. (Chothia, C. 

et al., Nature 342:877-883 (1 S89)) as a guide. Side-chain conformations are 

chosen on the basis of Fab crystal structures, rotamer libraries (Ponder, J. W. 

& Richards, F. M., J. Mo/. Biol. · 193:775-791 (1987)) and packing 

considerations. Since VH-CDR3 typically cannot be a~signed a definite 

backbone conformation from these criteria, models may be created from a 

search of similar sized loops using the INSIGHT program, derived using 

packing and solvent exposure considerations, or created using other routine 

and commercially available techniques. It is preferable to subject the model 

to 5000 cycles of energy minimization. 

Methods for Obtaining a Humanized Antibody Sequence 

In humanizing muMAb4D5, consensus human sequences are first 

derived, and then a molecular model is generated for these sequences using 

the methods described above. In certain embodiments of this invention, the 

consensus human sequences are derived from the most abundant subclasses 

in the sequence compilation of Kabat et al. (Kabat, E. A. et al., Sequences 

of Proteins of Immunological Interest (National Institutes of Health, Bethesda, 

MD, 1987)), namely VL K subgroup I and VH group Ill, and have the 

sequences indicated in the definitions above. 

While these steps may be taken in different order, typically a 

structure for the candidate humanized antibody is created by transferring the 

CDRs from the non-human, import sequence into the consensus human 

structure. The humanized antibody may contain human replacements of the 

non-human import residues at positions within CDRs as defined by sequence 

variability (Kabat, E. A. et al., Sequences of Proteins of Immunological 

Interest (National Institutes of Health, Bethesda, MD, 1987)) or as defined 

by structural variability (Chothia, C. & Lesk, A. M., J. Mo/. Biol. 

196:901-917 (1987)). For example, huMAb4D5 contains human 

replacements of the muMAb4D5 residues at three positions within CDRs as 

defined by sequence variability (Kabat, E. A. et al., Sequences of Proteins of 

Immunological Interest (National Institutes of Health, Bethesda, MD, 1987)) 
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but not as defined by structural variability (Chothia, C. & Lesk, A. M., J. Mo/. 

Biol. 196:901-917 (1987)): VL-CDR1 K24R, VL-CDR2 R54L and VL-CDR2 

T56S. 

Differences between the ·non-human import and the human 

consensus framework residues are individually investigated to determine their 

possible influence on CDR conformation and/or binding to antigen. 

Investigation of such possible influences is desirably performed through 

modeling, by examination of the characteristics of the amino acids at 

particular locations, or determined experimentally through evaluating the 

effects of substitution or mutagenesis of particular amino acids. 

In certain preferred embodiments of this invention, a humanized 

antibody is made comprising amino acid sequence of an import, non-human 

antibody and a human antibody, utilizing the steps of: 

a .. obtaining the amino acid sequences of at least a portion 

of an import antibody variable domain and of a consensus 

human variable domain; 

b. identifying Complementarity Determining Region (CDR) 

c. 

· amino acid sequences in the import and the human 

variable domain sequences; 

substituting an import CDR amino acid sequence for the 

corresponding human CDR amino acid sequence; 

d. aligning the amino acid sequences of a Framework Region 

(FR) of the import antibody and the corresponding FR of 

e. 

f. 

the consensus antibody; 

identifying import antibody FR residues in the aligned FR 

sequences that are non-homologous to the corresponding 

consensus antibody residues; 

determining if the non-homologous import amino acid 

residue is reasonably expected to have at least one of the 

following effects: 

1. non-covalently binds antigen directly, 

2. interacts with a CDR; or 

29 

35 of 389 Celltrion, Inc., Exhibit 1094



5 

10 

15 

20 

25 

30 

• • 
3. participates in the vl - VH interface; and 

g. for any non-homologous import antibody amino acid 

residue which is reasonably expected to have at least one 

of these effects, substituting that residue for the 

corresponding amino acid residue in the consensus 

antibody FR sequence. 

Optionally, one determines if any non-homologous residues 

identified in step (e) are exposed on the surface of the domain or buried 

within it, and if the residue is exposed but has none of the effects identified 

in step (f), one may retain the consensus residue. 

Additionally, in certain embodiments the corresponding consensus 

antibody residues identified in step (e) above are selected from the group· 

consisting of 4L, 35L, 36L, 38L, 43L, 44L, 46L, 58L, 62L, 63L, 64L, 65L, 

66L,67L,68L,69L,70L,71L,73L,85L,87L,98L,2H,4H,24H,36H,37H, 

39H,43H,45H,49H, 58H, 60H, 68H, 69H, 70H, 73H, 74H, 75H, 76H, 

78H, 91 H, 92H, 93H, and 103H (utilizing the numbering system set forth in 

Kabat, E. A. et al., Sequences of Proteins of Immunological Interest (National 

Institutes of Health, Bethesda, MD, 1987)). 

In preferred embodiments, the method of this invention comprises 

the additional steps of searching either or both of the import, non-human and 

the consensus variable domain sequences for glycosylation sites, determining 

if the glycosylation is reasonably expected to be important for the desired 

antigen binding and biological activity of the antibody (i.e., determining if the 

glycosylation site binds to antigen or changes a side chain of an amino acid 

residue that binds to antigen, or if the glycosylation enhances or weakens 

antigen binding, or is important for maintaining antibody affinity}. If the 

import sequence bears the glycosylation site, it is preferred to substitute that 

site for the corresponding residues in the consensus human sequence if the 

glycosylation site is reasonably expected to be important. If only the 

consensus sequence, and not the import, bears the glycosylation site, it is 

preferred to eliminate that glycosylation site or substitute therefor the 

corresponding amino acid residues from the import sequence. 
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Another preferred .embodiment of the methods of this invention 

comprises aligning import antibody and the consensus antibody FR 

sequences, identifying import antibody FR residues which are non

homologous with the aligned consensus FR sequence, and for each.such non

homologous import antibody FR residue, determining if the corresponding 

consensus antibody residue represents a residue which is highly conserved 

across all species at that site, and if it is so conserved, preparing a . 

humanized antibody which comprises the consensus antibody amino acid 

residue at that site. 

In certain alternate embodiments~ one need not utilize the modeling 

and evaluation steps described above, and may instead proceed with the 

steps of obtaining the amino acid sequence of at least a portion of an import, 

non-human antibody variable domain having a CDR and a FR, obtaining the 

amino acid sequence of at least a portion of a consensus human antibody 

variable domain having a CDR and a FR, substituting the non-human CDR for 

the human CDR in the consensus human antibody variable domain, and then 

substituting an amino acid residue for the consensus amino acid residue at 

at least one of the following sites: 

a. (in the FR of the variable domain of the light chain) 4L, 

35L,36L.38L,43L,44L,58L,46L,62L,63L,64L,65L,. 

66L,67L,68L,69L, 70L, 71L, 73L,85L,87L,98L,or 

b. (in the FR of the variable domain of the heavy chain) 2H, 

4H, 24H,36H, 37H, 39H,43H,45H,49H, SSH, 60H, 

68H,69H, 70H, 73H, 74H,75H, 76H,78H,91H,92H, 

93H, and 103H. 

Preferably, the non-CDR residue substituted at the consensus FR site is the 

residue found at the corresponding location of the non-human antibody. If 

desired, one may utilize the other method steps described above for 

determining whether a particular amino acid residue can reasonably be 

expected to have undesirable effects, and remedying those effects. 

If after making a humanized antibody according to the steps above 

and testing its activity one is not satisfied with the humanized antibody, one 
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preferably reexamines the potential effects of the amino acids at the specific 

locations recited above. Additionally, it is desirable to reinvestigate any 

buried residues which are reasonably expected to affect the VL - VH interface 

but may not directly affect CDR conformation. It is also desirable to 

reevaluate the humanized antibody utilizing the steps of the methods claimed 

herein. 

In certain embodiments of this invention, amino acid residues in the 

consensus human sequence are substituted for by other amino acid residues. 

In pref erred embodiments, residues from a particular non-human import 

sequence are substituted, however there are circumstances where it is 

desired to evaluate the effects of other amino acids. For example, if after 

making a humanized antibody according to the steps above and testing its 

activity one is not satisfied with the humanized antibody, one may compare 

the sequences of other classes or subgroups of human antibodies, or classes 

or subgroups of antibodies from the particular non-human species, and 

determine which other amino acid side chains and amino acid residues are 

found at particular locations and substituting such other residues. 

Antibodies 

Certain aspects of this invention are directed to natural antibodies 

and to monoclonal antibodies, as illustrated in the Examples below and by 

antibody hybridomas deposited with the ATCC (as described below). Thus, 

the references throughout this description to the use of monoclonal 

antibodies are intended to include the use of natural or native antibodies as 

well as humanized and chimeric antibodies. As used . herein, the term 

"antibody" includes the antibody variable domain and other separable 

antibody domains unless specifically excluded. 

In accordance with certain aspects of this invention, antibodies to 

be humanized (import antibodies) are isolated from continuous hybrid cell 

lines formed by the fusion of antigen-primed immune lymphocytes with 

myeloma cells. 

In certain embodiments, the antibodies of· this invention are 
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obtained by routine screening. Polyclonal antibodies to an antigen generally 

are raised in animals by multiple subcutaneous (sc) or intraperitoneal (ip) 

injections of the antigen and an adjuvant. It may be useful to conjugate the 

antigen or a fragment containing the target amino acid sequence to a protein 

that is immunogenic in the species to be immunized, e.g., keyhole limpet 

hemocyanin, serum albumin, bovine thyroglobulin, or soybean trypsin 

inhibitor using a bifunctional or derivatizing agent, for example, 

maleimidobenzoyl sulfosuccinimide ester (conjugation through cysteine 

residues), N-hydroxysuccinimide (through lysine residues), glutaraldehyde, 

succinic anhydride, SOCl2 , or R1N = C = NR, where Rand R1 are different 

alkyl groups. 

The route and schedule of the host animal or cultured antibody

producing cells therefrom are generally in keeping with established and 

conventional techniques for antibody stimulation and production. While mice 

are frequently employed as the test model, it is contemplated that any 

mammalian subject including human subjects or antibody-producing cells 

obtained therefrom can be manipulated· according to the processes of this 

invention to serve as the basis for production of mammalian, including 

human, hybrid cell lines. 

Animals are typically immunized against the immunogenic 

conjugates or derivatives by combining 1 mg or 1 µg of conjugate (for rabbits 

or mice, respectively) with 3 volumes of Freund's complete adjuvant and 

injecting the solution intradermally at multiple sites. One month later the 

animals are boosted with 1 /5 to 1/10 the original amount of conjugate in 

Freund's complete adjuvant (or other suitable adjuvant) by subcutaneous 

injection at multiple sites. 7 to 14 days later animals are bled and the serum 

is assayed for antigen titer. Animals are boosted until the titer plateaus. 

Preferably, the animal is boosted with the conjugate of the same antigen, but 

conjugated to a different protein and/or through a different cross-linking 

agent. Conjugates also can be made in recombinant cell culture as protein 

fusions. Also, aggregating agents such as alum are used to enhance the 

immune response. 
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After immunization, monoclonal antibodies are prepared by 

recovering immune lymphoid cells--typically spleen cells or lymphocytes from 

lymph node tissue--from immunized animals and immortalizing the cells in 

conventional fashion, e.g. by fusion with myeloma cells or by Epstein-Barr 

(EB)-virus transformation and screening for clones expressing the desired 

antibody. The hybridoma technique described originally by Kohler and 

Milstein, Eur. J. lmmunol. 6:511 (1976) has been widely applied to produce 

hybrid cell lines that secrete high levels of monoclonal antibodies against 

many specific antigens. 

It is possible to fuse cells of one species with another. However, 

it is preferable that the source of the immunized antibody producing cells and 

the myeloma be from the same species. 

The hybrid cell lines can be maintained in culture in vitro in cell 

culture media.. The cell lines of this invention can be selected and/or 

maintained in a composition comprising the continuous cell line in 

hypoxanthine-aminopterin thymidine (HAT) medium. In fact, once the 

hybridoma cell line is established, it can be maintained on a variety of 

nutritionally adequate media. Moreover, the hybrid cell lines can be stored 

and preserved in any number of conventional ways, including freezing and 

storage under liquid nitrogen. Frozen cell lines can be revived and cultured 

indefinitely with resumed synthesis and secretion of monoclonal antibody. 

The secreted antibody is recovered from tissue culture supernatant by 

conventional methods such as precipitation, Ion exchange chromatography, 

affinity chromatography, or the like. The antibodies described herein are also 

recovered from hybridoma cell cultures by conventional methods for 

purification of lgG or lgM as the case may be that heretofore have been used 

to purify these immunoglobulins from pooled plasma, e.g. ethanol or 

polyethylene glycol precipitation procedures. The purified antibodies are 

sterile filtered, and optionally are conjugated to a detectable marker such as 

an enzyme or spin label for use in diagnostic assays of the antigen in test 

samples. 

While rou~inely rodent monoclonal antibodies are used as the source 
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of the import antibody, the invention is not limited to any species. 

Additionally, techniques developed for the production of chimeric antibodies 

(Morrison et al., Proc. Natl. A cad. Sci., 81 :6851 ( 1984); Neuberger et al., 

Nature 312:604 (1984); Takeda et al., Nature 314:452 (1985)) by splicing 

the genes from a mouse antibody molecule of appropriate antigen specificity 

together with genes from a human antibody molecule of appropriate 

biological activity (such as ability to activate human complement and mediate 

ADCC) can be used; such antibodies are within the scope of this invention. 

Techniques for creating recombinant DNA versions of the antigen

binding regions of antibody molecules (known as Fab fragments) which 

bypass the generation of monoclonal antibodies are encompassed within the· 

practice of this invention. One extracts antibody-specific messenger RNA 

molecules from immune system cells taken from an immunized animal, 

transcribes these into complementary DNA (cDNA}, and clones the cDNA 

into a bacterial expressions system. One example of such a technique 

suitable for the practice of this invention was developed by researchers at 

Scripps/Stratagene, and incorporates a proprietary bacteriophage lambda 

vector system which contains a leader sequence that causes the expressed 

Fab protein to migrate to the periplasmic space (between the bacterial cell 

membrane and the cell wall) or to be secreted. One can rapidly generate and 

· screen great numbers of functional FAb fragments for those which bind the 

antigen. Such FAb fragments with specificity for the antigen are specifically 

encompassed within the term "antibody" as it is defined, discussed, and 

claimed herein. 

Amino Acid Sequence Variants 

Amino acid sequence variants of the antibodies and polypeptides 

of this invention (referred to in herein as the target polypeptide) are prepared 

. by introducing appropriate nucleotide changes into the DNA encoding the 

target polypeptide, or by in vitro synthesis of the desired target polypeptide. 

Such variants include, for example, humanized variants of non-human 

antibodies, as well as deletions from, or insertions or substitutions of, 
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residues within particular amino acid sequences. Any combination of 

deletion, insertion, and substitution can be made to arrive at the final 

construct, provided that the final construct possesses the desired 

characteristics. The amino acid changes also may alter post-translational 

processes of the target polypeptide, such as changing the number or position 

of glycosylation sites, altering any membrane anchoring characteristics, 

and/or altering the intra-cellular location of the target polypeptide by 

inserting, deleting, or otherwise affecting any leader sequence of the native 

target polypeptide. 

In designing amino acid sequence variants of target polypeptides, 

the location of the mutation site and the nature of the mutation will depend 

on the target polypeptide characteristic(s) to be modified. The sites for 

mutation can be modified individually or in series, e.g., by (1) substituting 

first with conservative amino acid choices and then with more radical 

selections depending upon the results achieved, (2) · deleting the target 

residue, or (3) inserting residues of the same or a different class adjacent to 

the located site, or combinations of options 1-3. In certain embodiments, 

these choices are guided by the methods for creating humanized sequences 

set forth above. 

A useful method for identification of certain residues or regions of 

the target polypeptide that are preferred locations for mutagenesis is called 

"alanine scanning mutagenesis" as described by Cunningham and Wells 

(Science, 244: 1081-1085 (1989]). Here, a residue or group of target 

residues are identified (e.g., charged residues such as arg, asp, his, lys, and 

glu) and replaced by a neutral or negatively charged amino acid (most 

preferably alanine or polyalanine) to affect the interaction of the amino acids 

with the surrounding aqueous environment in or outside the cell. Those 

domains demonstrating functional sensitivity to the substitutions then are 

refined by introducing further or other variants at or for the sites of 

substitution. Thus, while the site for introducing an amino acid sequence 

variation is predetermined, the nature of the mutation per se need not be 

predetermined. For example, to optimize the performance of a mutation at 
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a given site, ala scanning or random mutagenesis may be conducted at the 

target codon or region and the expressed target polypeptide variants are 

screened for the optimal combination of desired activity. 

There are two principal variables in the construction of amino acid . 

sequence variants: the location of the mutation site and the nature of the 

mutation. In general, the location and nature of the mutation chosen will 

depend upon the target polypeptide characteristic to be modified. 

Amino acid sequence deletions of antibodies are generally not 

preferred, as maintaining the generally configuration of an antibody is 

believed to be necessary for its activity. Any deletions will be selected so as 

to preserve the structure of the target antibody. 

Amino acid sequence insertions include amino- and/or carboxyl

terminal fusions ranging in length from one residue to polypeptides containing 

a hundred or more residues, as well as intrasequence insertions of single or 

multiple amino acid residues. lntrasequence insertions (i.e., insertions within 

the target polypeptide sequence) may range generally from about 1 to 10 

residues, more preferably 1 to 5, most preferably 1 to 3. Examples of 

terminal insertions include the target polypeptide with an N-terminal 

methionyl residue, an artifact of the direct expression of target polypeptide 

in bacterial recombinant cell culture, and fusion of a heterologous N-terminal . 

signal sequence to the N-terminus of the target polypeptide molecule to 

facilitate the secretion of the mature target polypeptide from recombinant 

host cells. Such signal sequences generally will be obtained from, and thus 

homologous to, the intended host cell species. Suitable sequences include 

STll or lpp for E. coli, alpha factor for yeast, and viral signals such as herpes 

gD for mammalian cells. 

Other insertional variants of the target polypeptide include the 

fusion to the N- or C-terminus of the target polypeptide of immunogenic 

polypeptides, e.g., bacterial polypeptides such as beta-lactamase or an 

enzyme encoded by the E. coli trp locus, or yeast protein, and C-terminal 

fusions with proteins having a long half-life such as immunoglobulin constant 

regions (or other immunoglobulin regions), albumin, or ferritin, as described 
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in WO 89/02922 published 6 April 1989. 

Another group of variants are amino acid substitution variants. 

These variants have at least one amino acid residue in the target polypeptide 

molecule removed and a different residue inserted in its place. The sites of 

greatest interest for substitutional mutagenesis include sites identified as the 

active site(s) of the target polypeptide, and sites where the amino acids 

found in the target polypeptide from various species are substantially 

different in terms of side-chain bulk, charge, and/or hydrophobicity. Other 

sites for substitution are described infra, considering the effect of the 

substitution of the antigen binding, affinity and other characteristics of a 

particular target antibody. 

Other sites of interest are those in which particular residues of the 

target polypeptides obtained from various species are identical. These 

positions may be important for the biological activity of the target 

polypeptide. These sites, especially those falling within a sequence of at 

least three other identically conserved sites, are substituted in a relatively 

conservative manner. If such substitutions result in a change in biological 

activity; then other changes are introduced and the products screened until 

the desired effect is obtained. 

Substantial modifications in function or immunological identity of 

the target polypeptide are accomplished by selecting substitutions that differ 

significantly in their effect on maintaining (a) the structure of the polypeptide 

backbone in the area of the substitution, for example, as a sheet or helical 

conformation, (b) the charge or hydrophobicity of the molecule at the target 

site, or (c) the bulk of the side chain. Naturally occurring residues are divided 

into groups based on common side chain properties: 

(1) hydrophobic: norleuci_ne, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys, ser; thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 

(6) aromatic: trp, tyr, phe. 
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Non-conservative substitutions wilrentail exchanging a member of 

one of these classes for another. Such substituted residues may be 

introduced into regions of the target polypeptide that are homologous with 

other antibodies of the same class or subclass, or, more preferably, into the 

non-homologous regions of the molecule. 

Any cysteine. residues not involved in maintaining the proper 

conformation of target polypeptide also may be substituted, generally with 

serine, to improve the oxidative stability of the molecule and prevent aberrant . 

crosslinki ng. 

DNA encoding amino acid sequence variants of the target 

polypeptide is prepared by a variety of methods known in the art. These 

methods include, but are not limited to, isolation from a natural source (in the 

case of naturally occurring amino acid sequence variants) or preparation by 

oligonucleotide-mediated (or site-directed) mutagenesis, PCR mutagenesis, 

and cassette mutagenesis of an earlier prepared variant or a non-variant 

version of the target polypeptide. A particularly preferred method of gene 

conversion mutagenesis is described below in Example 1. These techniques 

may utilized target polypeptide nucleic acid (DNA or RNA), or nucleic acid 

complementary to the target polypeptide nucleic acid. 

Oligonucleotide-mediated mutagenesis is a preferred method for 

preparing substitution, deletion, and insertion variants of target polypeptide 

DNA. This technique is well known in the art as described by Adelman et al., 

DNA, Z: 183 (1983). Briefly, the target polypeptide DNA is altered by 

hybridizing an oligonucleotide encoding the desired mutation to a DNA 

template, where the template is the single-stranded form of a plasmid or 

bacteriophage containing the unaltered or native DNA sequence of the target 

polypeptide. After hybridization, a DNA polymerase is used to synthesize an 

entire second complementary strand of the template that will thus 

incorporate the oligonucleotide primer, and will code for the selected 

alteration in the target polypeptide DNA. 

Generally, oligonucleotides of at least 25 nucleotides in length are 

used. An optimal oligonucleotide will have 12 to 15 nucleotides that are 
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completely complementary to the template on either side of the nucleotide(s) 

coding for the mutation. This ensures that the oligonucleotide will hybridize 

properly to the single-stranded DNA template molecule. The oligonucleotides 

are readily synthesized using techniques known in the art such as that 

described by Crea et al. ·(Proc. Natl. Acad. Sci. USA, H: 5765 (1978]). 

Single-stranded DNA template may also be generated by denaturing 

double-stranded plasmid (or other) DNA using standard techniques. 

For alteration of the native DNA sequence (to generate amino acid 

sequence variants, for example), the oligonucleotide is hybridized to the 

single-stranded template under suitable hybridization conditions. A DNA 

polymerizing enzyme, usually the Kienow fragment of DNA polymerase I, is 

then added to synthesize the complementary strand of the template using the 

oligonucleotide as a primer for synthesis. A heteroduplex molecule is thus 

formed such that one strand of DNA encodes the mutated form of the target 

polypeptide, and the other strand (the original template) encodes the native, 

unaltered sequence of the target polypeptide. This heteroduplex molecule 

is then transformed into a suitable host cell, usually a prokaryote such as £. 

coli JM101. After the cells are grown, they are plated onto agarose plates 

and screened using the oligonucleotide primer radiolabeled with 32-phosphate 

to identify the bacterial colonies that contain the mutated DNA. The mutated 

region is then removed and placed in an appropriate vector for protein 

production, generally an expression vector of the type typically employed for 

transformation of an appropriate host. 

The method described immediately above may be modified such 

that a homoduplex molecule is created wherein both strands of the plasmid 

contain the mutation(s). The modifications are as follows: The 

single-stranded oligonucleotide is annealed to the single-stranded template 

as described above. A mixture of three deoxyribonucleotides, 

deoxyriboadenosine (dATP), deoxyriboguanosine (dGTP), and 

deoxyribothymidine (dTTP), is combined with a modified 

thio-deoxyribocytosine called dCTP-(aS) (which can be obtained from 

Amersham Corp.oration). This mixture is added to the 

40 

46 of 389 Celltrion, Inc., Exhibit 1094



s 

10 

15 

20 

25 

30 

• • 
template-oligonucleotide complex. Upon addition of DNA polymerase to this 

mixture, a strand of DNA identical to the template except for the mutated 

bases is generated. In addition, this new strand of DNA will contain 

· dCTP-(aS) instead of dCTP, which serves to, protect it fr9m restriction 

endonuclease digestion. 

After the template strand of the double'-stranded heteroduplex is 

nicked with an appropriate restriction enzyme, th~ template strand can be 

digested with Exolll nuclease or another appropriate nuclease past the region 

that contains the site(s) to be mutagenized. The reaction is then stopped to 

leave a molecule that is only partially single-stranded. A complete 

double-stranded DNA homoduplex is then formed using DNA polymerase in 

the presence of all four deoxyribonucleotide triphosphates, ATP, and DNA 

ligase. This homoduplex molecule can then be transformed into a suitable 

host cell such as E.coli JM101, as described above. 

DNA encoding target polypeptide variants with more than one 

amino acid to be substituted may be generated in one of several ways. If the 

amino acids are located close together in the polypeptide chain, they may be 

mutated simultaneously using one oligonucleotide that codes for all of the 

desired amino acid substitutions. If, however, the amino acids are located 

some distance from each other (separated by more than about ten amino 

acids), it is more difficult to generate a single oligonucleotide that encodes 

all of the desired changes. Instead, one of two alternative methods may be 

employed. 

In the first method, a separate oligonucleotide is generated for each 

amino acid to be substituted. The oligonucleotides are then annealed to the 

single-stranded template DNA simultaneously, and the second strand of DNA 

that is synthesized from the template will encode all of the desired amino 

acid substitutions. 

The alternative method involves two or more rounds of mutagenesis 

to produce the desired mutant. The first round is as described for the single 

mutants: wild-type DNA is used for the template, an oligonucleotide encoding 

the first desired amino acid substitution(s) is annealed to this template, and 
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the heteroduplex DNA molecule is then generated. The second round of 

mutagenesis utilizes the 'mutated DNA produced in the first round of 

mutagenesis as the template. Thus, this template already contains one or 

more mutations. The oligonucleotide encoding the additional desired amino 

acid substitution(s) is then annealed to this template, and the resulting strand 

of DNA now encodes mutations from both the first and second rounds of 

mutagenesis. This resultant DNA can be used as a template in a third round 

of mutagenesis, and so on. 

PCR mutagenesis is also suitable for making amino acid variants of 

target polypeptide. While the following discussion refers to DNA, it is 

understood that the technique also finds application with RNA. The PCR 

technique generally refers to the following procedure (see Erlich, supra, the 

chapter by R. Higuchi, p. 61-70): When small amounts of template DNA are 

used as starting material in a PCR, primers that differ slightly in sequence 

from the corresponding region in a template DNA can be used to generate 

relatively large quantities of a specific DNA fragment that differs from the 

template sequence only at the positions where the primers differ from the 

template. For introduction of a mutation into a plasmid DNA, one of the 

primers is designed to overlap the position of the mutation and to contain the 

mutation; the sequence of the other primer must be identical to a stretch of 

sequence of the opposite strand of the plasmid, but this sequence can be. 

located anywhere along the plasmid DNA. It is preferred, however, that the 

sequence of the second primer is located within 200 nucleotides from that 

of the first, such that in the end the entire amplified region of DNA bounded 

by the primers can be easily sequenced. PCR amplification using a primer 

pair like the one just described results in a population of DNA fragments that 

differ at the position of the mutation specified by the primer, and possibly at 

other positions, as template copying is somewhat error-prone. 

If the ratio of template to product material is extremely low, the 

vast majority of product DNA fragments incorporate the desired mutation(s). 

This product material is used to replace the corresponding region in the 

plasmid that served as PCR template using standard DNA technology. 
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Mutations at separate positions can be introduced simultaneously by either 

using a mutant second primer, or performing a second PCR with different 

mutant primers and ligating the two resulting PCR fragments simultaneously 

to the vector fragment in a three (or more)-part ligation. 

In a specific example of PCR mutagenesis, template plasmid DNA 

(1 pg) is linearized by digestion with.a restriction endonuclease that has a 

unique recognition site in the plasmid DNA outside of the region to be 

amplified. Of this material, 100 ng is added to a PCR mixture containing PCR 

buffer, which contains the four deoxynucleotide tri-phosphates and is 

included in the GeneAmp® kits (obtained from Perkin-Elmer Cetus, Norwalk, 

CT and Emeryville, CA), and 25 pmole of each oligonucleotide primer, to a 

final volume of 50 µI. The reaction mixture is overlayed with 35 pl mineral 

oil. The reaction is denatured for 5 minutes at 1 OOoC, placed briefly on ice, 

and then 1 µI Thermus aquaticus (TaqJ DNA polymerase (5 units/pl, 

purchased from Perkin-Elmer Cetus, Norwalk, CT and Emeryville, CA) is 

added below the mineral oil layer. The reaction mixture is then inserted into 

a DNA Thermal Cycler (purchased from Perkin-Elmer Cetus) programmed as 

follows: 2 min. at 55oc, then 30 sec. at 72oC, then 19 cycles of the 

following: 30 sec. at 94oc, 30 sec. at 55oC, and 30 sec. at 72oC. 

At the end of the program, the reaction vial is removed from the . 

thermal cycler and the aqueous phase transferred to a new vial, extracted 

with phenol/chloroform (50:50:vol), and ethanol precipitated, and the DNA 

is recovered by standard procedures. This material is subsequently subjected 

to the appropriate treatments for insertion into a vector. 

Another method for preparing variants, cassette mutagenesis, is 

based on the technique described by Wells et al. (~, 34: 315 [1985J). 

The starting material is the plasmid (or other vector) comprising the target 

polypeptide DNA to be mutated. The codon(s) in the target polypeptide DNA 

to be mutated are identified. There must be a unique restriction 

endonuclease site on each side of the identified mutation site(s). If no such 

restriction sites exist, they may be generated using the above-described 

oligonucleotide-mediated mutagenesis method to introduce them at 
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appropriate locations in the target polypeptide DNA. After the restriction 

sites have been introduced into the plasmid, the plasmid is cut at these sites 

to linearize it. A double-stranded oligonucleotide encoding the sequence of 

the DNA between the restriction sites but containing the desired mutation(s) 

is synthesized using standard procedures. The two strands are synthesized -

separately and then hybridized together using standard techniques. This 

double-stranded oligonucleotide is referred to as the cassette. This cassette 

is designed to have 3' and 5' ends that are compatible with the ends of the 

linearized plasmid, such that it can be directly ligated to the plasmid. This 

plasmid now contains the mutated target polypeptide DNA sequence'. 

Insertion of DNA into a Cloning Vehicle 

The cDNA or genomic DNA encoding the target polypeptide is 

inserted into a replicable vector for further cloning (amplification of the DNA) 

or for expression. Many vectors are available, and selection of the 

appropriate vector will depend on 1 ) whether it is- to be used for DNA 

amplification or for DNA expression, 2) the size of the DNA to be inserted 

into the vector, and 3) the host cell to be transformed with the vector. Each 

vector contains various components depending on its function (amplification 

of DNA or expression of DNA) and the host cell for which it is compatible. 

The vector components generally include, but are not limited to, one or more 

of the following: a signal sequence, an origin of replication, one or more 

marker genes, an . enhancer element, a promoter, · and a transcription 

termination sequence. 

(a) Signal Sequence Component 

In general, the signal sequence may be a component of the vector, 

or it may be a part of the target polypeptide DNA that is inserted into the 

vector. 

The target polypeptides of this invention may be expressed not only 

directly, but also as a fusion with a heterologous polypeptide, preferably a 
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signal sequence or other polypeptide having a specific cleavage site at the N

terminus of the mature protein or polypeptide. In general, the signal 

sequence may be a component of the vector, or it may be a part of the 

target polypeptide ONA that is inserted into the vector. Included· within the --. 

scope of this invention are target polypeptides with any native signal 

sequence deleted and replaced with a heterologous signal sequence. The 

heterologous signal sequence selected should be one that is recognized and 

processed (i.e. cleaved by a signal peptidase) by the host cell. For 

prokaryotic host cells that do not recognize and process the native target 

polypeptide signal sequence, the signal sequence is substituted by a 

prokaryotic signal sequence selected, for example, from the group of the 

alkaline phosphatase, penicillinase, lpp, or heat-stable.enterotoxin II leaders. 

For yeast secretion the native target polypeptide signal sequence may be 

substituted by the yeast invertase, alpha factor, or acid phosphatase leaders. 

In mammalian cell expression the native signal sequence is satisfactory, 

although other mammalian signal sequences may be suitable. 

(b) Origin of Replication Component 

Both expression and cloning vectors contain a nucleic acid sequence 

that enables the vector to replicate in one or more selected host cells. 

Generally, in cloning vectors this sequence is one that enables the vector to 

replicate independently of the host chromosomal DNA, and includes origins 

of replication or autonomo~sly replicating sequences .. Such sequences are 

well ·known for a variety of bacteria, yeast, and viruses. The origin of 

replication from the plasmid pBR322 is suitable for most Gram-negative 

bacteria, the 2µ plasmid origin is suitable for yeast, and various viral origins 

(SV40, polyoma, adenovirus, VSV or BPV) are useful for cloning vectors in 

mammalian cells. Generally, the origin of replication component is not 

needed for mammalian expression vectors (the SV40 origin may typically be 

used only because it contains the early promoter). 

Most expression vectors are "shuttle" vectors, i.e. they are capable 

45 

51 of 389 Celltrion, Inc., Exhibit 1094



10 

15 

20 

25 

30 

• •• 
of replication in at least one class of organisms but can be transfected into 

another organism for expression. For example, a vector is cloned in E. coli 

and then the same vector is transfected into yeast or mammalian cells for 

expression even though it is not capable of replicating independently of the 

host cell chromosome. 

DNA may also be amplified by insertion into the host genome. This 

is readily accomplished using Bacillus species as hosts, for example, by 

including in the vector a DNA sequence that is complementary to a sequence 

found in Bacillus genomic DNA. Transfection of Bacillus with this vector 

results in homologous recombination with the genome and insertion of the 

target.polypeptide DNA. However, the recovery of genomic DNA encoding 

the target polypeptide is more complex than that of an exogenously 

replicated vector because restriction enzyme digestion is required to excise 

the target polypeptide DNA. 

(c). Selection Gene Component 

· Expression and cloning vectors should contain a selection gene, also 

termed a selectable marker. This gene encodes a protein necessary for the 

survival or growth of transformed host cells grown in a selective culture · 

medium. Host cells not transformed with the vector containing the selection 

gene will not survive in the culture medium. Typical selection genes encode 

proteins that (a) confer resistance- to antibiotics or other toxins, e.g. 

ampicillin, neomycin, methotrexate, or tetracycline, · (b) complement 

auxotrophic deficiencies, or (c) supply critical nutrients not available from 

complex media, e.g. the gene encoding D-alanine racemase for Bacilli. 

One example of a selection scheme utilizes a drug to arrest growth 

of a host cell. Those cells that are successfully transformed with a 

heterologous gene express a protein conferring drug resistance and thus 

survive the selection regimen. Examples of such dominant selection use the 

drugs neomycin (Southern et al., J. Molec. Appl. Genet., 1: 327 [1982)), 

mycophenolic acid (Mulligan et al., Science, 209: 1422 [ 1980)) or 
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hygromycin (Sugden et al., Mol. Cell. Biol.,~: 410.;413 l 1985)). The three 

examples given above employ bacterial genes under eukaryotic control to 

convey resistance to the appropriate drug G418 or neomycin (geneticin), 

xgpt (mycophenolic acid), or hygromycin, respectively. 

Another example of suitable selectable markers for mammalian cells 

are those that enable the identification of cells competent to take up the 

target polypeptide nucleic acid, such as dihydrofolate reductase (DHFR) or 

thymidine kinase. The mammalian cell transformants are placed under 

selection pressure which only the transformants are uniquely adapted to 

survive by virtue of having taken up the marker. Selection pressure is 

imposed by culturing the transformants under conditions in which the· 

concentration of selection agent in the medium is successively changed, 

thereby leading to amplification of both the selection gene and the DNA that 

encodes the target polypeptide. Amplification is the process by which genes 

in greater demand for the production of a protein critical for growth are 

reiterated in tandem within the chromosomes of successive generations of 

recombinant cells. Increased quantities of the target polypeptide are 

synthesized from the amplified DNA. 

For example, cells transformed with the DHFR selection gene are 

first identified by culturing all of the transformants in a culture medium that 

. contains methotrexate (Mtx), a competitive antagonist of DHFR. An 

appropriate host cell when wild-type DHFR is employed is the Chinese .. 

hamster ovary (CHO) cell line deficient in DHFR activity, prepared and 

propagated as described by Urlaub and Chasin, Proc. Natl. Acad. Sci. USA, 

77: 4216 [1980). The transformed cells are then exposed to increased levels 

of methotrexate. This leads to the synthesis of multiple copies of the DHFR 

gene, and, concomitantly, multiple copies of other DNA comprising the 

expression vectors, such as the DNA encoding the target polypeptide. This 

amplification technique can be used with any otherwise suitable host, e.g., 

ATCC No. CCL61 CHO-K.1, notwithstanding the presence of endogenous 

DHFR if, for example, a mutant DHFR gene that is highly resistant to Mtx is 

employed (EP 117 ,060). Alternatively, host cells (particularly wild-type hosts 
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that contain endogenous DHFR) transformed or co-transformed with DNA 

sequences encoding the target polypeptide, wHd-type DHFR protein, and 

another selectable marker such as aminoglycoside 3' phosphotransferase 

(APH) can be selected by cell growth in medium containing a selection agent 

for the selectable marker such as an aminoglycosidic antibiotic, e.g., 

kanamycin, neomycin, or G418. See U.S. Pat. No. 4,965, 199. 

A suitable selection gene for use in yeast is the trp 1 gene present 

in the yeast plasmid YRp7 (Stinchcomb et al., Nature, ~: 39 (1979); 

Kingsman et al.,~. z: 141 [1979); or Tschemper et al.,~ • .!Q: 157 

[1980)). The trp1 gene provides a selection marker for a mutant strain of 

yeast lacking the ability to grow in tryptophan, for example, ATCC No. 

44076 or PEP4-1 (Jones, Genetics,~: 12 [1977)). The presence of the 

tm.1 lesion in the yeast host cell genome then provides an effective 

environment for detecting transformation by growth in the absence of 

tryptophan. Similarly, leu2-deficient yeast strains (ATCC 20,622 or 38,626) 

are complemented by known plasmids bearing the leu2 gene. 

(d) Promoter Component 

Expression and cloning vectors usually contain a promoter that is 

recognized by the host organism and is operably linked to the target 

polypeptide nucleic acid. Promoters are untranslated sequences located 

upstream (5') to the start codon of a structural gene (generally within about 

100 to 1000 bp) that control the transcription and translation of a particular 

nucleic acid sequence, such as that encoding the target polypeptide, to 

which they are operably linked .. Such promoters typically fall into two 

classes, inducible and constitutive. Inducible promoters are promoters that 

initiate increased levels of transcription from DNA under their control in 

response to some change in culture conditions, e.g. the presence or absence 

of a nutrient or a change in temperature. At this time a large number of 

promoters recognized by a variety of potential host cells are well known. 

These promoters are operably linked to DNA encoding the target polypeptide 
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by removing the promoter from the source DNA by restriction enzyme 

digestion and inserting the isolated promoter sequence into the vector. Both 

the native target polypeptide promoter sequence and many heterologous 

promoters may be used to direct amplification and/or expression of the target 

polypeptide DNA. However, heterologous promoters are preferred, as they 

·generally permit greater transcription and higher yields of expressed target 

polypeptide as compared to the native target polypeptide promoter. 

Promoters suitable for use with prokaryotic hosts include the P
lactamase and lactose promoter sys.tems (Chang et al., Nature, 275: 615 

[19781; and Goeddel et al., Nature, ID,: 544 [1979)), alkaline phosphatase, 

a tryptophan · (trp) promoter system (Goeddel, Nucleic Acids Res., _a: 4057 

[19801 and EP 36,776) and hybrid promoters such as the tac promoter 

(de Boer et al., Proc. Natl. Acad. Sci. USA, .aQ: 21-25 [ 1983]). However, 

other known bacterial promoters are suitable. Their nucleotide sequences 

have been published, thereby enabling a skilled worker operably to ligate 

them to DNA encoding the target polypeptide {Siebenlist et al., .c.wi, lQ: 269 

[ 1980)) using linkers or adaptors to supply any required restriction sites. 

Promoters for use in bacterial systems also generally will contain a Shine

Dalgarno (S.D.) sequence operably linked to the DNA encoding the target 

polypeptide. 

Suitable promoting sequences for use with yeast hosts include the 

promoters for 3-phosphoglycerate kinase (Hitzeman et al., J. Biol. Chem., 

~: 2073 (1980)) or other glycolytic enzymes (Hess et al., J. Adv. Enzyme 

.Bfilk, 1: 149119681; and Holland, Biochemistry, 11: 4900 (1978)), such as 

enolase, glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate 

decarboxylase, phosphofructokinase, glucose-6-phosphate isomerase, 3-

phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase, 

phosphoglucose isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the 

additional advantage of transcription controlled by growth conditions, are the 

promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 

phosphatase, degradative enzymes associated with nitrogen metabolism, 
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metallothionein, glyceraldehyde-3-phosphate dehydrogenase, and enzymes 

responsible for maltose and galactose utilization. Suitable vectors and 

promoters for use in yeast expression are further described in Hitzeman et 

al., EP 73,657A. Yeast enhancers also are advantageously used with yeast 

promoters. 

Promoter sequences are known for eukaryotes. Virtually all 

eukaryotic genes have an AT-rich region located approximately 25 to 30 

bases upstream from the site where transcription is initiated. Another 

sequence found 70 to 80 bases upstream from the start of transcription of 

many genes is a CXCAAT region where X may be any nucleotide. At the 3' 

end of most eukaryotic genes is an AATAAA sequence that may be the 

signal for addition of the poly A tail to the 3' end of the coding sequence. 

All of these sequences are suitably inserted into mammalian expression 

vectors. 

Target polypeptide transcription from vectors in mammalian .host 

cells is controlled by promoters obtained from the genomes of viruses such 

as polyoma virus, fowlpox virus (UK 2,211,504 published 5 July 1989), 

adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma 

virus, cytomegalovirus, a retrovirus, hepatitis-8 virus and most preferably 

Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g. the 

actin promoter or an immunoglobulin promoter, from heat-shock promoters, 

and from the promoter normally associated with the target polypeptide 

sequence, provided such promoters are compatible with the host cell 

systems. 

The early and late promoters of the SV40 virus are conveniently 

obtained as an SV40 restriction fragment that also contains the SV40 viral 

origin of replication. Fiers et al., Nature·, 273:113 (1978); Mulligan and Berg, 

Science, 209: 1422-1427 (1980); Pavlakisetal., Proc. Natl. Acad. Sci. USA, 

78: 7398-7402 (1981). The immediate early promoter of the human 

cytomegalovirus is conveniently obtained as a Hindlll E restriction fragment. 

Greenaway et al., Gene, ll_: 355-360 (1982). A system for expressing DNA 

in mammalian hosts using the bovine papilloma virus as a vector is disclosed 

so 
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in U.S. 4,419,446. A modification of this system is described in U.S. 

4,601,978. See also Gray et al., Nature, ™= 503-508 (1982) on 

expressing cDNA encoding immune interferon in monkey cells; , Reyes et al., 

Nature, ru_: 598-601 (1982) on expression of human P-interferon cDNA in 

mouse cells under the control of a thymidine kinase promoter from herpes 

simplex virus, Canaani and Berg, Proc. Natl. Acad. Sci. USA,~: 5166-5170 . 

(1982) on expression of the human interferon fJ1 gene in cultured mouse and 

rabbit cells, and Gorman et al., Proc. Natl. Acad. Sci. USA,~: 6777-6781 

(1982) on expression of bacterial CAT sequences in CV-1 monkey kidney 

cells, chicken embryo fibroblasts, Chinese hamster ovary cells, Hela cells, 

and mouse NIH-3T3 cells using the Rous sarcoma virus long terminal repeat 

as a promoter. 

(e) Enhancer- Element Component 

Transcription of DNA encoding the target polypeptide of this 

invention by higher eukaryotes is often increased by inserting an enhancer 

sequence into the vector. Enhancers are cis-acting elements of DNA, usually 

about from 10-300 bp, that act on a promoter to increase its transcription. 

Enhancers a.re relatively orientation and position independent having been 

found 5' (laimins eta/., Proc. Natl. Acad. Sci. USA,.Ia: 993 (1981)) and 3' 

(lusky et al., Mol. Cell Bio., .3.: 1108 [ 1983)) to the transcription unit, within 

an intron (Banerji et al., ~. ~: 729 [ 1983)) as well as within the coding 

sequence itself (Osborne et al., Mol. Cell Bio., !: 1293 [1984)). Many 

enhancer sequences are now known from mammalian genes (globin, 

elastase, albumin, a-fetoprotein and insulin). Typically, however, one will use 

an enhancer from a eukaryotic cell virus. Examples include the SV40 

enhancer on the late side of the replication origin (bp 100-270), the 

cytomegalovirus early promoter enhancer, the polyoma enhancer on the late 

side of the replication origin, and adenovirus enhancers. ·See also Yaniv, 

Nature, 297: 17-18 (1982) on enhancing elements for activation of 

eukaryotic promoters. The enhancer may be spliced into the vector at a 

Sl 
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position 5' or 3' to the target polypeptide DNA, but is preferably located at 

a site 5' from the promoter. 

(f) Transcription Termination Component 

Expression vectors used in eukaryotic host cells (yeast, fungi, 

insect, plant, animal, human, or nucleated cells from other multicellular 

organisms} will also contain sequences necessary for the termination of 

transcription and for stabilizing the mRNA. Such sequences are commonly 

available from the 5' and, occasionally 3' untranslated regions of eukaryotic 

or viral DNAs or cDNAs. These regions contain nucleotide segments 

transcribed as polyadenylated fragments in the untranslated portion of the 

mRNA encoding the target polypeptide. The 3' untranslated regions also 

include transcription termination sites. 

Construction of suitable vectors containing one or more of the 

above listed components the desired coding and control sequences employs 

standard ligation techniques. Isolated plasmids or DNA fragments are 

cleaved, tailored, and religated in the form desired to generate the plasmids 

required. 

For analysis to confirm correct sequences in plasmids constructed, 

the ligation mixtures are used to transform £. coli K12 strain 294 (ATCC 

31,446) and successful transformants selected by ampicillin or tetracycline 

resistance where appropriate. Plasmids from the transformants are prepared, 

analyzed by restriction endonuclease digestion, and/or sequenced by the 

method of Messing et al., Nucleic Acids Res., ,9: 309 ( 1981 ) or by the 

method of Maxam et al., Methods in Enzvmoloqy, ~: 499 (1980}. 

Particularly useful in the practice of this invention are expression 

vectors that provide for the transient expression in mammalian cells of DNA 

encoding the target polypeptide. In general, transient expression involves the 

use of an expression vector that is able to replicate efficiently in a host cell, 

such that the host cell accumulates many copies of the expression vector 

and, in tum, synthesizes high levels of a desired polypeptide encoded by the 
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expression vector. Transient expression systems, comprising a suitable 

expression vector and a host cell, allow for the convenient positive 

identification of polypeptides encoded by cloned DNAs, as well as for the 

rapid screening of such polypeptides for desired biological or physiological 

properties. Thus, transient expression systems are particularly useful in the 

invention for purposes of identifying analogs and variants of the target 

polypeptide that have target polypeptide-like activity. 

Other methods, vectors, and host cells suitable for adaptation to 

the synthesis of the target polypeptide in recombinant vertebrate cell culture 

are described in Gathing et al., Nature, 19.,3: 620-625 [ 1981 J; Mantei et al., 

Nature, 281: 40-46 (1979); Levinson et al.; EP 117,060; and EP 117,058. 

A particularly useful plasmid for mammalian cell culture expression of the 

target polypeptide is pRK5 (EP pub. no. 307,247) or pSVIGB (U.S. Ser. No. 

07 /441,574 filed 22 November 1989, the disclosure of which is incorporated 

herein by reference). 

Selection and Transformation of Host Cells 

Suitable host cells for cloning or expressing the vectors herein are 

the prokaryote, yeast, or higher eukaryote cells described above. Suitable 

prokaryotes include eubacteria, such as Gram-negative or Gram-positive 

organisms, for example, E. coli, Bacilli such as 8. subtilis, Pseudomonas .. 

species such as P. · aeruginosa, Salmonella typhimurium, or Serratia 

marcescans. One preferred E. coli cloning host is E. coli 294 (A TCC 

31,446), although other strains such as E. coli B, E. coli x1776 (ATCC 

31,537), and E. coli W3110 (ATCC 27,325) are suitable. These examples 

are illustrative rather than limiting. Preferably the host cell should secrete 

minimal amounts of proteolytic enzymes. Alternatively, in vitro methods of 

cloning, e.g. PCR or other nucleic acid polymerase reactions, are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous 

fungi or yeast are suitable hosts for target polypeptide-encoding vectors. 

Saccharomyces cerevisiae, or common baker's yeast, is the most commonly 
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used among lower eukaryotic host microorganisms. However, a number of 

other genera, species, and strains are commonly available and useful herein, 

such as Schizosaccharomyces pombe [Beach and Nurse, Nature, 290: 140 

(1981); EP 139,383 published May 2, 1985), Kluyveromyces hosts (U.S. 

4,943,529) such as, e.g., K. lactis [louvencourt et al., J. Bacteriol., 737 

(1983)], K. fragilis, K. bulgaricus, K. thermotolerans, and K. marxianus, 

yarrowia CEP 402,226), Pichia pastoris CEP 183,070; Sreekrishna et al., ~ 

Basic Microbiol., 28: 265-278 (1988)), Candida, Trichoderma reesia CEP 

244,234], Neurospora crassa [Case et al., Proc. Natl. Acad. Sci. USA, 1§: 

5259-5263 (1979)], and filamentous fungi such as, e.g, Neurospora, 

Penicillium, Tolypocladium [WO 91 /00357 published 10 January 1991], and 

Aspergillus hosts such as A. nidulans [Ballance et al., Biochem. Bio phys. Res. 

Commun., 112: 284-289 (1983); Tilburn et al.,~. 2-Q: 205-221 (1983); 

Yelton et al., Proc. Natl. Acad. Sci. USA, fil: 1470-1474 (1984)] and A. 

niger [Kelly and Hynes, EMBO J., ~: 475-479 (1985)). 

Suitable host cells for the expression of glycosylated target 

polypeptide are derived from multicellular organisms. Such host cells are 

capable of complex processing and glycosylation activities. In principle, any 

higher eukaryotic cell culture is workable, whether from vertebrate or 

invertebrate culture. Examples of invertebrate cells include plant and insect 

cells. Numerous baculoviral strains and variants and corresponding 

permissive insect host cells from hosts such as Spodoptera frugiperda 

(caterpillar), Aedes aegypti (mosquito), Aedes albopictus (mosquito), 

Drosophila melanogaster (fruitfly), and Bombyx mori host cells have been 

identified. See, e.g., Luckow et al., Bioaechnoloqy . .§: 47-55 (1988); Miller 

et al., in Genetic Engineering, Setlow, J.K. et al., eds., Vol. 8 (Plenum 

Publishing, 1986), pp. 277-279; and Maeda et al., Nature, 315: 592-594 

(1985). A variety of such viral strains are publicly available, e.g., the L-1 

variant of Autographa californica NPV and the Bm-5 strain of Bombyx mori 

NPV, and such viruses may be used as the virus herein according to the 

present invention, particularly for transfection of Spodoptera frugiperda cells. 

Plant cell cultures of cotton, corn, potato, soybean, petunia, 
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tomato, and tobacco can be utilized as hosts. Typically, plant cells are 

transfected by incubation with certain strains of the bacterium Agrobacterium 

tumefaciens, which has been previously manipulated to contain the target 

polypeptide DNA. During incubation of the plant cell culture with A. 

tumefaciens, the DNA encoding target polypeptide is transferred to the plant 

cell host such that it is transfected, and will, under appropriate conditions, 

express the target polypeptide DNA. In addition, regulatory and signal 

sequences compatible with plant cells are available, such as the nopaline 

synthase promoter and polyadenylation signal sequences. De picker et al., .J... 
Mol. Appl. Gen., 1.: 561 (1982). In addition, DNA segments isolated from 

the upstream region of the T-DNA 780 gene are capable of activating or 

increasing transcription levels of plant-expressible genes in recombinant DNA-

. containing plant tissue. See EP 321, 196 published 21 June 1989~ 

However, interest has been greatest in vertebrate cells, and 

propagation of vertebrate cells in culture (tissue culture) has become a 

routine procedure in recent years [Tissue Culture, Academic Press, Kruse and 

Patterson, editors (1973)). Examples of useful mammalian host cell lines are 

monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); 

human embryonic kidney line (293 or 293 cells subcloned for growth in 
·, 

suspension culture, Graham et al., J. Gen Virol., .a§: 59 (1977]); baby . 

hamster kidney cells (BHK, ATCC CCL 10); Chinese hamster ovary cells/

DH FR (CHO, Urlaub and Chasin, Proc. Natl. Acad. Sci. USA, 77: 4216 

(1980)); mouse sertoli cells (TM4, Mather, Biol. Reprod., 23: 243-25.1 

( 1980)); monkey kidney cells (CV1 ATCC CCL 70); African green monkey 

kidney cells (VER0-76, ATCC CRL-1587); human cervical carcinoma cells 

(HELA, ATCC CCL 2); canine kidney cells (MOCK, ATCC CCL 34); buffalo rat 

liver cells (BRL 3A, ATCC CRL 1442); human lung cells (W138, ATCC CCL 

75); human liver cells (H1!p G2, HB 8065); mouse mammary tumor (MMT 
·. ~ . . ' 

060562, ATCC CCL51); TRI cells (Mather et al., Annals· N.Y. Acad. Sci., 

383: 44-68 (1982]); MRC 5 cells; FS4 cells; and a human hepatoma cell line 

(Hep G2). Preferred host cells are human embryonic kidney 293 and Chinese 

hamster ovary cells. 
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Host cells are transfected and preferably transformed with the 

above-described expression or cloning vectors of this invention and cultured 

in conventional nutrient media modified as appropriate ·for inducing 

promoters, selecting transformants, or amplifying the ge~es encoding the 

desired sequences. 

Transfection refers to the taking up of an expression vector by a 

host cell whether or not any coding sequences are in fact expressed. 

Numerous methods of transfection are known to the ordinarily skilled artisan, 

for example, CaP04 and electroporation. Successful transfection is generally 

recognized when any indication of the operation of this vector occurs within 

the .host cell. 

Transformation means introducing DNA into an organism so that the 

DNA is replicable, either as an extrachromosomal element or by chromosomal 

integra-nt. Depending on the host cell used, transformation is done using 

standard techniques appropriate to such cells. The calcium treatment 

employing calcium chloride, as described in section 1.82 of Sambrook et al., 

supra, is generally used for pro~aryotes or other cells-that contain substantial 

cell-wall barriers. Infection with Agrobacterium tumefaciens is used for 

transformation of certain plant cells, as described by Shaw et al., Gene, n: 
315 (1983) and WO 89/05859 published 29 June 1989. For mammalian 

cells without such cell walls, the calcium phosphate precipitation method 

described in sections 16.30-16.37 of Sambrook et al, supra, is preferred. 

General aspects of mammalian cell host system transformations have been 

described by Axel in U.S. 4,399,216. issued 16 August 1983. 

Transformations into yeast are typically carried out according to the method 

of Van Solingen et al., J. Bact., 130: 946 (1977) and Hsiao et al., Proc. Natl. 

Acad. Sci. <USA>, 76: 3829 (1979). However, other methods for introducing 

DNA into cells such as by nuclear injection, electroporation, or protoplast 

fusion may also be used. 

Culturing the Host Cells 
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Prokaryotic cells used to produce the target polypeptide of this 

invention are cultured in suitable media as described generally in Sambrook 

et al., supra. 

The mammalian host cells used to produce the target polypeptide 

of this invention may be cultured in a variety of media. Commercially 

available media such as Ham's F10 (Sigma), Minimal Essential Medium 

([MEMJ, Sigma), RPMl-1640 (Sigma), and Dulbecco's Modified Eagle's 

Medium ([DMEMJ, Sigma) are suitable for culturing the host cells. In 

addition, any of the media described in Ham and Wallace, Meth. Enz., .fill: 44 

(1979), Barnes and Sato, Anal. Biochem., .1.Ql.: 255 (1980), U.S. 4, 767, 704; 

4,65 7 ,866; 4,927, 762; or 4,560,655; WO 90/03430; WO 87/00195; U.S. 

Pat. Re. 30,985; or copending U.S.S.N. 07/592,107 or 07/592,141, both 

filed in 3 October 1990, the disclosures of all of which are incorporated 

herein by ref~rence, may· be used as culture media for the host cells. Any of 

these media may be supplemented as necessary with hormones and/or other 

growth factors (such as insulin, tran$ferrin, or epidermal growth factor), salts 

(such as sodium chloride, calcium, magnesium, and phosphate), buffers (such 

as HEPES), nucleosides (such as adenosine and thymidine), antibiotics (such 

as Gentamycin™ drug), trace elements (defined as inorganic compounds 

usually present at final concentrations in the micromolar range), and glucose 

or an equivalent energy source. Any other necessary supplements may also 

be included at appropriate concentrations that would be known to those 

skilled in the art. The culture conditions, such as temperature, pH, and the 

like, are those previously used with the host cell selected for expression, and 

will be apparent to the ordinarily skilled artisan. 

The host cells referred to in this disclosure encompass cells in ·in 

vitro culture as well as cells that are within a host animal. 

It is further envisioned that the target polypeptides of this invention 

may be produced by homologous recombination, or with recombinant 

production methods utilizing control elements introduced into cells already 

containing DNA encoding the target polypeptide currently in use in the field. 

For example, a powerful promoter/enhancer element, a suppressor, or an 
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exogenous transcription modulatory element is inserted in the genome of the 

intended host cell in proximity and orientation sufficient to influence the 

transcription of DNA encoding the desired target polypeptide. The control 

element does not encode the target polypeptide of this invention, but the 

DNA is present in the host cell genome. One next screens for cells making 

the target polypeptide of this invention, or increased or decreased levels of 

expression, as desired. 

Detecting Gene Amplification/Expression 

Gene amplification and/or expression may be measured in a sample 

directly, for example, by conventional Southern blotting, northern blotting to 

quantitate the transcription of mRNA (Thomas, Proc. Natl. Acad. Sci. USA, 

77: 5201-5205 [1980)), dot blotting (DNA analysis), or in situ hybridization, 

using an appropriately labeled probe, based on the sequences provided 

herein. Various labels may be employed, most commonly radioisotopes, 

particularly 32P. However, other techniques may also be employed, such as 

using biotin-modified nucleotides for introduction into a polynucleotide. The 

biotin then serves as the site for binding to avidin or antibodies, which may 

be labeled with a wide variety of labels, such as radionuclides, fluorescers, 

enzymes, or the like. Alternatively, antibodies may be employed that can 

recognize specific duplexes, including DNA duplexes, RNA duplexes, and 

DNA-RNA hybrid duplexes or DNA-protein duplexes. The antibodies in turn 

may be labeled and the assay may be carried out where the duplex is bound 

to a surface, so that upon the formation of duplex on the surface, the 

presence of antibody bound to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological 

methods, such as immunohistochemical staining of tissue sections and assay 

of cell culture or body fluids, to quantitate directly the expression of gene 

product. With immunohistochemical staining techniques, ·a cell sample is 

prepared, typically by dehydration and fixation, followed by reaction with 

labeled antibodies ~pacific for the gene product coupled, where the labels are 
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usually visually detectable, such as enzymatic labels, fluorescent labels, 

luminescent labels, and the like. A particularly sensitive staining technique 

suitable for use in the present invention is described by Hsu et al., Am. J. 

Clin. Path., li: 734-738 ( 1980). 

Antibodies useful for immunohistochemical staining and/or assay of 

sample fluids may be either monoclonal or polyclonal, and may be prepared 

in any mammal. Conveniently, the antibodies may be prepared against a 

native target polypeptide or against a synthetic peptide based on the DNA 

sequences provided herein as described further in Section 4 below. 

Purification of The Target polypeptide 

The target polypeptide preferably is recovered from the culture 

medium as a secreted polypeptide, although it also may be recovered from 

host cell lysates when directly expressed without a secretory signal. 

When the target polypeptide is expressed in a recombinant cell 

other than one of human origin, the target polypeptide is completely free of 

proteins or polypeptides of human origin. However, it is necessary to purify 

the target polypeptide from recombinant cell proteins or polypeptides to 

obtain preparations that are substantially homogeneous as to the target 

polypeptide. As a first step, the culture medium or lysate is centrifuged to 

remove particulate cell debris. The membrane and soluble protein fractions 

are then separated. The target polypeptide may then be purified from the 

soluble protein fraction and from the membrane fraction of the culture lysate, 

depending on whether the target polypeptide is membrane bound. The 

following procedures are exemplary of suitable purification procedures: 

fractionation on immunoaffinity or ion-exchange columns; ethanol 

precipitation; reverse phase HPLC; chromatography on silica or on a cation 

exchange resin such as DEAE; chromatofocusing; SOS-PAGE; ammonium 

sulfate precipitation; gel filtration using, for example, Sephadex G-75; and 

protein A Sepharose columns to remove contaminants such as lgG. 

Target polypeptide variants in which residues have been deleted, 

inserted or substituted are recovered in the same fashion, taking account of 
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any substantial changes in properties occasioned by the variation. For 

example, preparation of a target polypeptide fusion with another protein or 

polypeptide, e.g. a bacterial or viral antigen, facilitates purification; an 

immunoaffinity column containing antibody to the antigen (or containing 

antigen, where the target polypeptide is an antibody) can be used to adsorb . 

the fusion. lmmunoaffinity columns such as a rabbit polyclonal anti-target 

polypeptide column can be employed to absorb the target polypeptide variant 

by binding it to at least one remaining immune epitope. A protease inhibitor 

such as phenyl methyl sulfonyl fluoride (PMSF) also may be useful to inhibit 

proteolytic degradation during purification, and antibiotics may be, included 

to prevent the growth of adventitious contaminants. One skilled in the art 

will appreciate that purification methods suitable for native target polypeptide 

may require modification to account for changes in the character of the 

target polypeptide or its variants upon expression in recombinant cell culture. 

Covalent Modifications of Target Polyoeotides 

Covalent modifications of target polypeptides are included within 

the scope of this invention. One type of covalent modification. included . 

within the scope of this invention is a target polypeptide fragment. Target 

polypeptide fragments having up to about 40 amirio acid residues may be 

conveniently prepared by chemical ,synthesis, or by enzymatic or chemical 

cleavage of the full-length target polypeptide or variant target polypeptide. 

Other types of covalent modifications of the target polypeptide or fragments 

thereof are introduced into the molecule by reacting specific amino acid 

residues of the target polypeptide or fragments thereof with an orgar.ic 

derivatizing agent that is capable of reacting with selected side chains or the 

N- or C-terminal residues. 

Cysteinyl residues most commonly are reacted with a-haloacetates 

(and corresponding amines), such as chloroacetic acid or chloroacetamide, 

to give carboxymethyl or carboxyamidomethyl derivatives. Cysteinyl 

residues also are derivatized by reaction with bromotrifluoroacetone, a-
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bromo-P-<5-imidozoyl)propionic acid, chloroacetyl phosphate, N

alkylmaleimides, 3-nitro-2-pyridyl disulfide, methyl 2-pyridyl disulfide, P:

chloromercuribenzoate, 2-chloromercuri-4-nitrophenol, or chloro-7-nitrobenzo-

2-oxa-1,3-diazole. 

Histidyl residues are derivatized by reaction with diethylpyro

carbonate at pH 5.5-7.0 because this agent is relatively specific for the 

histidyl side chain. Para-bromophenacyl bromide also is useful; the reaction 

is preferably performed in 0.1 M sodium cacodylate at pH 6.0. 

L ysinyl and amino terminal residues are reacted with succinic or 

other carboxylic acid anhydrides. Derivatization with these agents has the 

effect of reversing the charge of the lysinyl residues. Other suitable reagents 

for derivatizing a-amino-containing residues include imidoesters such as 

methyl picolinimidate; pyridoxal phosphate; pyridoxal; chloroborohydride; 

trinitrobenzenesulfonic acid; 0-methylisourea; 2,4-pentanedione; and 

transaminase-catalyzed reaction with glyoxylate. 

Arginyl residues are modified by reaction with one or several 

conventional reagents, among them phenylglyoxal, 2,3-butanedione, 1,2-

cyclohexanedione, and ninhydrin. Derivatization of arginine residues requires 

that the reaction be performed in alkaline conditions because of the high pK 11 

of the guanidine functional group. Furthermore, these reagents may react 

with the groups of lysine as well as the arginine epsilon-amino group. 

The specific modification of tyrosyl residues may be made, with 

particular interest in introducing spectral labels into tyrosyl residues by 

reaction with aromatic diazonium compounds or tetranitromethane. Most 

commonly, N-acetylimidizole and tetranitromethane are used to form 0-acetyl 

tyrosyl species and 3-nitro derivatives, respectively. Tyrosyl residues are 

iodinated using 1251 or 1311 to prepare labeled proteins for use in 

radioimmunoassay, the chloramine T method described above being suitable. 

Carboxyl side groups (aspartyl or glutamyl) are selectively modified 

by reaction with carbodiimides (R'-N = C = N-R'), where Rand R' are different 

alkyl groups, such as 1-cyclohexyl-3-(2-morpholinyl-4-ethyl) carbodiimide or 

1-ethyl-3-(4-azonia-4,4-dimethylpentyl) carbodiimide. Furthermore, aspartyl 
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and glutamyl residues are converted to asparaginyl and glutaminyl residues 

by reaction with ammonium ions. 

Derivatization with bifunctional agents is useful for crosslinking 

target polypeptide to a water-insoluble support matrix or surface for use in 

the method for purifying anti-target polypeptide antibodies, and vice versa. 

Commonly used crosslinking agents include, e.g., 1, 1-bis(diazoacetyl)-2-

phenylethane, glutaraldehyde, N-hydroxysuccinimide esters, for example, 

esters with 4-azidosalicylic acid, homobifunctional imidoesters, including 

disuccinimidyl esters such as 3,3'-dithiobis(succinimidylpropionate), and 

bifunctional maleimides such as bis-N-maleimido-1,8-octane. Derivatizing 

agents such as methyl-3-((p-azidophenyl)dithio)propioimidate .yield 

photoactivatable intermediates that are capable of forming crosslinks in the 

presence of light. Alternatively, reactive water-insoluble matrices such as 

cyanogen bromide-activated carbohydrates and the reactive substrates 

described in U.S. 3,969,287; 3,691,016; 4,195,128; 4,247,642; 

4,229,537; and 4,330,440 are employed for protein immobilization. 

Glutaminyl and asparaginyl residues are frequently deamidated to 

the corresponding glutamyl and aspartyl residues, respectively. Alternatively, 

these residues are deamidated under mildly acidic conditions. Either form of 

these residues falls within the scope of this invention. 

Other modifications include hydroxylation of praline and lysine, 

phosphorylation of hydroxyl groups of seryl or threonyl residues, methylation 

of the a-amino groups of lysine, arginine, and histidine side chains (T.E. 

Creighton, Proteins: Structure and Molecular Properties, W .H. Freeman & 

Co., San Francisco, pp. 79-86 (1983)), acetylation of the N-terminal amine, 

and amidation of any C-terminal carboxyl group. 

Another type of covalent modification of the target polypeptide 

included within the scope of this invention comprises altering the native 

glycosylation pattern of the polypeptide. By altering is meant deleting one \ 

or more carbohydrate moieties fou_nd in the native t;rget poly~epti~~. a~~~~~-. I 
;;dd;;,g<;;;--;;.,~r~ Qlycos~i;ti~n sites that are not present in the native } 

target polypeptide. 
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Glycosylation of polypeptides is typically either N-linked or C

linked. N-linked refers to the attachment of the carbohydrate moiety to the 

side chain of an asparagine residue. The tri-peptide sequences ~sparagine-X

serine and_a!P.~a~in~-:~-th~~~nif1e. where Xis any amino acid except praline, 

are the recognition sequences for enzymatic attachment of the carbohydrate 

moiety to the asparagine sicle chain. Thus, the presence of either of these 

tri-peptide sequences in a polypeptide creates a potential glycosylation site. 

0-linked glycosylation refers to the attachment of one of the sugars N

acetylgalactosamine, galactose, or xylose, to a hydroxyamino acid, most 

commonly serine or threonine, although 5-hydroxyproline or 5-hydroxylysine 

may also be used. 

Addition of glycosylation sites to the target polypeptide is 

conveniently accomplished by altering the amino acid sequence such that it 

-·- r contains one or more of the above-described tri-peptide sequences (for N-, 
15 linked glycosylation sites). The alteration may also be~ made.by the addition 

20 

. # 

25 

30 

of, or substitution by, one or more serine or threonine residues to the native 
- -

target polypeptide sequence (for 0-linked glycosylation sites). For ease, the 
""'---- --- - - - -~ 

target polypeptide amino acid sequence is preferably altered through changes 

at the DNA level, particularly by mutating the DNA encoding the target 

polypeptide at preselected bases such that codons are generated that will 

translate into the desired amino acids. The DNA mutation(s) may be made 

using methods described above under the heading of "Amino Acid Sequence 

.Variants of Target Polypeptide" . 

Another means of increasing the number of carbohydrate moieties 

on the target polypeptide is by chemical or enzymatic coupling of glycosides 

to the polypeptide. These procedures are advantageous in that they do not 

require production of the polypeptide in a host cell that has glycosylation 

capabilities for N- and 0- linked glycosylation. Depending on the coupling 

mode used, the sugar(s) may be attached to (a) arginine and histidine, (b) 

free carboxyl groups, (c) free sulfhydryl groups such as those of cysteine, (d) 

free hydroxyl groups such as those of serine, threonine, or hydroxyproline, 

(e) aromatic residues such as those of phenylalanine, tyrosine, or tryptophan, 
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or (f) the amide group of glutamine. These methods are described in WO 

87/05330 published 11 September 1987, and in Aplin and Wriston <.cB.C 
Crit. Rev. Biochem., pp. 259-306 (1981]). 

Removal of carbohydrate moieties present on the native target 

polypeptide may be accomplished chemically or enzymatically. Chemical 

deglycosylation requires exposure of the polypeptide to the compound ----
trifluoromethanesulfonic .acid, or an equivalent compound. This treatment 

results in the cleavage of most or all sugars except the linking sugar (N

acetylglucosamine or N-acetylgalactosamine), while leaving the polypeptide 

intact. Chemical deglycosylation is described by Hakimuddin et al. (Arch. 

Biochem. Biophys., 259:52 [1987)) and by Edge et al. (Anal. Biochem., 

118:131 [1981 ]). Enzymatic cleavage of carbohydrate moieties on 

polypeptides can be achieved by the use of a variety of endo- and exo

glycosidases as described by Thotakura et al. (Meth. Enzymol., 138:350 

[1987]). 

Glycosylation at potential glycosylation sites may be prevented by 

. the use of the compound tunicamycin as described by Duskin et al. (J. Biol. 

Chem., 257:3105 [1982]). Tunicamycin blocks the formation of protein-N

glycoside linkages. 

Another type of covalent modification of the target polypeptide 

comprises linking the target polypeptide to various nonproteinaceous 

polymers, e.g. polyethylene glycol, polypropylene glycol or polyoxyalkylenes, 

in the manner set forth in U.S. 4,640,835; 4,496,689; 4,301, 144; 

4,670,417; 4,791,192 or 4,179,337. 

The target polypeptide also may be entrapped in microcapsules 

prepared, for example, by coacervation techniques or by interfacial 

polymerization (for example, hydroxymethylcellulose or gelatin-microcapsules 

and poly-(methylmethacylateJ microcapsules, respectively), in colloidal drug 

delivery systems (for example, liposomes, ·albumin microspheres, 

microemulsions, nano-particles and nanocapsules), or in tnacroemulsions. 

Such techniques are disclosed in Remington's Pharmaceutical Sciences, 16th 

edition, Osol, A., Ed., (1980). 
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Target polypeptide preparations are also useful in generating 

antibodies, for screening for binding partners, as standards in assays for the 

target polypeptide . (e.g. by labeling the target polypeptide for use as a 

standard in a radioimmunoassay, enzyme-linked immunoassay, or 

radioreceptor assay), in affinity purification techniques, and in competitive

type receptor binding assays when labeled with radioiodine, enzymes, 

fluorophores, spin labels, and the like. 

Since it is often difficult to predict in advance the characteristics of 

a variant target polypeptide, it will be appreciated that some screening of the 

recovered variant will be needed to select .the optimal variant. For example, 

a change in the immunological character of the target polypeptide molecule, 

such as affinity for a given antigen or antibody, is measured by a 

competitive-type immunoassay. The variant is assayed for changes in the 

suppression or enhancement of its activity by comparison to the activit.y 

observed for the target polypeptide in the same assay. Other potential 

modifications of protein or polypeptide properties such as redox or thermal 

stability, hydrophobicity, susceptibility to proteolytic degradation, stability in 

recombinant cell culture or in plasma, or the tendency to aggregate with 

carriers or into multimers are assayed by methods well known in .the art. 

Diagnostic and Related Uses of the Antibodies 

The antibodies of this invention are useful in diagnostic assays for "" 

antigen expression in specific cells or tissues. The antibodies are detectably 

labeled and/or are immobilized on an insoluble matrix. 

The antibodies of this invention, find further use for the affinity 

purification of the antigen from recombinant cell culture or natural sources. 

Suitable diagnostic assays for the antigen and its antibodies depend 

on the particular antigen or antibody. Generally, such assays include 

competitive and sandwich assays, and steric inhibition assays. Competitive 

and sandwich methods employ a phase-separation step as an integral part of 

the method while steric inhibition assays are conducted in a single reaction 

mixture. Fundamentally, the same procedures are used for the assay of the 
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antigen and for substances that bind the antigen, although certain methods 

will be favored depending upon the molecular weight of the substance being 

assayed. Therefore, the substance to be tested is referred to herein as an 

analyte, irrespective of its status otherwise as an antigen or antibody, and 

proteins that bind to the analyte are denominated binding partners, whether 

they be antibodies, cell surface receptors, or antigens. 

Analytical methods for the antigen or its antibodies all use one or 

more of the following reagents: labeled analyte analogue, immobilized 

analyte analogue, labeled binding partner, immobilized binding partner and 

steric conjugates. The labeled reagents also are known as •tracers." 

The label used (and this is also useful to label antigen nucleic acid 

for use as a probe) is any detectable functionality that does not interfere with 

the binding of analyte and its binding partner. Numerous labels are known 

for use in immunoassay, examples including moieties that may be detected 

directly, such as fluorochrome, chemiluminescent, and radioactive labels, as 

well as moieties, _such as enzymes, that must be reacted or derivatized to be 

detected. Examples of such labels include the radioisotopes 32P, 14C, 1251, 3H, 

and 131 1, fluorophores such as rare earth chelates or fluorescein and its 

derivatives, rhodamine and its derivatives, dansyl, umbelliferone, 

luceriferases, e.g., firefly luciferase and bacterial luciferase (U.S. Pat. No. 

4, 737,456), luciferin, 2,3-dihydrophthalazinediones, horseradish peroxidase 

(HRP), alkaline phosphatase, P-galactosidase, glucoamylase, lysozyme, 

saccharide oxidases, e.g., glucose oxidase, galactose oxidase, and glucose-6-

phosphate dehydrogenase, heterocyclic oxidases such as uricase and 

xanthine oxidase, coupled with an enzyme that employs hydrogen peroxide 

to oxidize a dye precursor such as HRP, lactoperoxidase, or microperoxidase, 

biotin/avidin, spin labels, bacteriophage labels, stable free radicals, and the 

like. 

Conventional methods are available to bind these labels covalently 

to proteins or polypeptides. For instance, coupling agents such as 

dialdehydes, carbodiimides, dimaleimides, bis-imidates, bis-diazotized 

benzidine, and the like may be used to tag the antibodies with the above-

66 

72 of 389 Celltrion, Inc., Exhibit 1094



10 

15 

20 

25 

30 

• • 
described fluorescent, chemiluminescent, and enzyme labels. See, for 

example, U.S. Pat. Nos. 3,940,475 (fluorimetry) and 3,645,090 (enzymes); 

Hunter et al., Nature, 144: 945 (1962); David et al., Biochemistry, .13: 1014-

1021 (1974); Pain eta/., J. lmmunol. Methods,~: 219-230 (1981}; and 

Nygren, J. Histochem. and Cytochem., .3.Q.: 407-412 (1982). Preferred labels 

herein are enzymes such as horseradish peroxidase and alkaline phosphatase. 

The conjugation of such label, including the enzymes, to the 

antibody is a standard manipulative procedure for one of ordinary skill in 

immunoassay techniques. See, for example, O'Sullivan et al., "Methods for 

the Preparation of Enzyme-antibody Conjugates for Use in Enzyme 

·Immunoassay," in Methods in Enzymology. ed. J.J. Langone and H. Van 

Vunakis, Vol. 73 (Academic Press, New York, New York, 1981), pp. 147-

1 66. Such bonding methods are suitable for use with the antibodies and 

polypeptides of this invention. 

Immobilization of reagents is required for certain assay methods. 

Immobilization entails separating the binding partner from any analyte that 

remains free in solution. This conventionally is accomplished by either 

insolubilizing the binding partner or analyte analogue before the assay 

procedure, as by adsorption to a water-insoluble matrix or surface (Bennich 

et al . ., U.S. 3,720,760), by covalent coupling (for example, using 

glutaraldehyde cross-linking), or by insolubilizing the partner or analogue 

afterward, e.g., by immunoprecipitation. 

Other assay methods, known as competitive or sandwich assays, 

are well established and widely used in the commercial diagnostics industry. 

Competitive assays rely on the ability of a tracer analogue to 

compete with the test sample analyte for a limited number of binding sites 

on a common binding partner. The binding partner generally is insolubilized 

before or after the competition and then the tracer and analyte bound to the 

binding partner are separated from the unbound tracer and analyte. This 

separation is accomplished by decanting (where the binding partner was 

preinsolubilized) or by centrifuging (where the binding partner was 

precipitated after the competitive reaction). The amount of test sample 
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analyte is inversely proportional to the amount of bound tracer as measured 

by the amount of marker substance. Dose-response curves with known 

amounts of analyte are prepared and compared with the test results to 

quantitatively determine the amount of analyte present in the test sample. 

These assays are called ELISA systems when enzymes are used as the 

detectable markers. 

Another species of competitive assay, called a "homogeneous" 

assay, does not require a phase separation. Here, a conjugate of an enzyme 

with the analyte is prepared and used such that when anti-analyte binds to 

the analyte the presence of the anti-analyte modifies the enzyme activity. 

In this case, the antigen or its immunologically active fragments are 

conjugated with a bifunctional organic bridge to an enzyme such as 

peroxidase. Conjugates are selected for use with antibody so that binding 

of the antibody inhibits or potentiates the enzyme activity of the label. This 

method per se is widely practiced under the name of EMIT. 

Steric conjugates are used in steric hindrance methods for 

homogeneous assay. These conjugates are synthesized by covalently linking 

a low-molecular-weight hapten to a small analyte so that antibody to hapten 

substantially is unable to bind the conjugate at the same time as anti-analyte. 

Under this assay procedure the analyte present in the test sample will bind 

anti-analyte, thereby allowing anti-hapten to bind the conjugate, resulting in 

a change in the character of the conjugate hapten, e.g., a change in 

fluorescence when the hapten is a fluorophore. 

Sandwich assays particularly are useful for the determination of 

antigen or antibodies. Jn sequential sandwich assays an immobilized binding 

partner is used to adsorb test sample analyte, the test sample is removed as 

by washing, the bound analyte is used to adsorb labeled binding partner, and 

bound material is then separated from residual tracer. The amount of bound 

tracer is directly proportional to test sample analyte. In "simultaneous" 

sandwich assays the test sample is not separated before adding the labeled 

binding partner. . A sequential sandwich assay using an anti-antigen 

monoclonal antibody as one antibody and a polyclonal anti-antigen antibody 
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as the other is useful in testing samples for particular antigen activity. 

The foregoing are merely exemplary diagnostic assays for the 

import and humanized antibodies of this invention. Other methods now or 

hereafter developed for the determination of .these analytes are included 

within the scope hereof, including the bioassays described above. 

lmmunotoxins 

This invention is also directed to immunochemical derivatives of the 

antibodies of this invention such as immunotoxins (conjugates of the 

antibody and a cytotoxic moiety). Antibodies which carry the appropriate 

effector functions, such as with their constant domains, are also used to 

induce lysis through the natural complement process~ and to interact with 

antibody dependent cytotoxic cells normally present. 

For example, purified, sterile filtered antibodies are optionally 

conjugated to a cytotoxin such as ricin for use in AIDS therapy. US Patent 

Application Serial No. 07/350,895 illustrates methods for making and using 

immunotoxins for the treatment of HIV infection, and its teachings are 

specifically incorporated by reference herein. The methods of this invention, 

for example, are suitable for obtaining humanized antibodies for use as 

immunotoxins for use in AIDS therapy. 

The cytotoxic moiety of the immunotoxin may be a cytotoxic drug 

or an enzymatically active toxin of bacterial, fungal, plant or animal origin, or 

an enzymatically active fragment of such a toxin. Enzymatically active toxins 

and fragments thereof used are diphtheria A chain, nonbinding active 

fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas 

aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 

Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins 

(PAPI, PAPll, and PAP-S), momordica charantia inhibitor, curcin, crotin, 

sapaonaria officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, 

enomycin and the tricothecenes. In another embodiment, the antibodies are 

conjugated to small molecule anticancer drugs such as cis-platin or 5FU. 

Conjugates of the monoclonal antibody and such cytotoxic moieties are made 
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using a variety of bifunctional protein coupling agents. Examples of such 

reagents are SPDP, IT , bifunctional derivatives of imidoesters such as 

dimethyl adipimidate HCI, active esters such as disuccinimidyl suberate, 

aldehydes such as glutaraldehyde, bis-azido compounds such as bis 

(p-azidobenzoyl) hexanediamine, bis-diazonium derivatives such as bis- (p

diazoniumbenzoyl)- -ethylenediamine, diisocyanates such as tolylene 

2,6-diisocyanate and bis-active fluorine compounds such as l,5-difluoro-

2,4-dinitrobenzene. The lysing portion of a toxin may be joined to the Fab 

fragment of the antibodies. 

lmmunotoxins can be made in a variety of ways, as discussed 

herein. Commonly known crosslinking reagents can be used to yield stable 

conjugates. 

Advantageously, monoclonal antibodies specifically binding the 

domain of the antigen which is exposed on the infected cell surface, are 

conjugated to ricin A chain. Most advantageously the ricin A chain is 

deglycosylated and produced through recombinant means. An advantageous 

method of making· the ricin immunotoxin is described in Vitetta et al., Science 

238: 1098 (1987) hereby incorporated by reference. 

When used to kill infected human cells in vitro for diagnostic 

purposes, the conjugates will typically be added to the cell culture medium 

at a concentration of at least about 10 nM. The formulation and mode of 

administration for in vitro use are not critical. Aqueous formulations that are 

compatible with the culture or perfusion medium will normally be used. 

Cytotoxicity may be read by conventional techniques. 

Cytotoxic radiopharmaceuticals for treating infected cells may be 

made by conjugating radioactive isotopes (e.g. I, Y, Pr) to the antibodies. 

Advantageously alpha particle-emitting isotopes are used. The term 

'cytotoxic moiety" as used herein is intended to include such isotopes. 

In a preferred embodiment, ricin A chain is deglycosylated or 

produced without oligosaccharides, to decrease its clearance by irrelevant 

clearance mechanisms (e.g., the liver). In another embodiment, whole ricin 

(A chain plus B cl_1ain) is conjugated to antibody if the galactose binding 
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property of B-chain can be blocked ("blocked ricin"). 

In a further embodiment toxin-conjugates are made with Fab or 

F(ab')2 fragments. Because of their relatively small size these fragments can 

better penetrate tissue to reach infected cells. 

In another embodiment, fusogenic liposomes are filled with a 

cytotoxic drug and the liposomes are coated with antibodies specifically . 

binding the particular antigen. 

Antibody Dependent Cellular Cvtotoxicity 

Certain aspects of this invention involve. antibodies which are (a) 

directed against a particular antigen and (b) belong to a subclass or isotype 

that is capable of mediating the lysis of cells to which the antibody molecule 

binds. More specifically, these antibodies should belong to a subclass or 

isotype that, upon complexing with cell surface proteins, activates serum 

complement and/or mediates antibody dependent cellularcytotoxicity (ADCC) 

by activating effector cells such as natural killer cells or macrophages. 

Biological activity of antibodies is known to be determined, to a 

large extent, by the constant domains or Fe region of the antibody molecule 

(Uananue and Benacerraf, Textbook oflmmunology, 2nd Edition, Williams & 

Wilkins, p. 218 (1984)). This includes their ability to activate complement 

and to mediate antibody-dependent cellular cytotoxicity (ADCC) as effected 

by leukocytes. Antibodies of different classes and subclasses differ in this 

respect, as do antibodies from the same subclass but different species; 

according to the present invention, antibodies of those classes having the 

desired biological activity are prepared. Preparation of these antibodies 

involves the selection of antibody constant domains are their incorporation 

in the humanized antibody by known technique. For example, mouse 

immunoglobulins of the lgG3 and lgG2a class are capable of activating serum 

complement upon binding to the target cells which express the cognate 

antigen, and therefore humanized antibodies which incorporate lgG3 and 

lgG2a effector functions are desirable for certain therapeutic applications. 

In general, mouse antibodies of the lgG2a and lgG3 subclass and 
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occasionally lgG 1 can mediate ADCC, and antibodies of the lgG3, lgG2a, and 

lgM subclasses bind and activate serum complement. Complement 

activation generally requires the binding of at least two lgG molecules in 

close proximity on the target cell. However, the binding of only one lgM 

molecule activates serum complement. 

The ability of ariy particular antibody to mediate lysis of the target 

cell by complement activation and/or ADCC can be assayed. The cells of 

interest are grown and labeled in vitro; the antibody is added to the cell 

culture in combination with either serum complement or immune cells which 

may be activated by the antigen antibody complexes. Cytolysis of the target 

cells is detected by the release of label from the lysed cells. In fact, 

antibodies can be screened using the patient's own serum as a source of 

complement and/or immune cells. The antibody that is capable of activating 

complement or mediating ADCC in the in vitro test can then be used 

therapeutically in that particular patient. 

This invention specifically encompasses consensus Fe antibody 

domains prepared and used according to the teachings of this invention. 

Therapeutic and Other Uses of the Antibodies 

When used in vivo for therapy, the antibodies of the subject 

invention are administered to the patient in therapeutically effective amounts 

(i.e. amounts that have desired therapeutic effect). They will normally be 

administered parenterally. The dose and dosage regimen will depend upon 

the degree of the infection, the characteristics of the particular antibody or 

immunotoxin used, e.g., its therapeutic index, the patient, and the patient's 

history. Advantageously the antibody or immunotoxin is administered 

continuously over a period of 1-2 weeks, intravenously to treat cells in the 

vasculature and subcutaneously and intraperitoneally to treat regional lymph 

nodes. Optionally, the administration is made during the course of adjunct 

therapy such as combined cycles of radiation, chemotherapeutic treatment, 

or administration of tumor necrosis factor, interferon or other cytoprotective 

or immunomodulatory agent. 
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For parenteral administration the antibodies will be formulated in a 

unit dosage injectable form (solution, suspension, emulsion) in association 

with a pharmaceutically acceptable parenteral vehicle. Such vehicles are 

inherently nontoxic, and non-therapeutic. Examples of such vehicles are 

water, saline, Ringer's solution, dextrose solution, and 5% human serum 

albumin. Nonaqueous vehicles such as fixed oils and ethyl oleate can also 

be used. Liposomes may be used as carriers. The vehicle may contain minor 

amounts of additives such as substances that enhance isotonicity and 

chemical stability, e.g., buffers and preservatives. The antibodies will 

typically be formulated in such vehicles at concentrations of about 1 mg/ml 

to 10 mg/ml. 

Use of lgM antibodies may be preferred for certain applications, 

however lgG molecules by being smaller may be more able than lgM 

molecules to localize to certain types of infected cells. 

There is evidence that complement activation in vivo leads to a 

variety of biological effects, including the induction of an inflammatory 

response and the activation of macrophages (Uananue and Benacerraf, 

Textbook of Immunology, 2nd Edition, Williams & Wilkins, p. 218 (1984)). 

The increased vasodilation accompanying inflammation may increase the 

ability of various agents to localize in infected cells. Therefore, . 

antigen-antibody combinations of the type specified by this invention can be 

used therapeutically in many ways. Additionally, purified antigens 

(Hakomori, Ann. Rev. lmmuno/. 2: 103 (1984)) or anti-idiotypic antibodies 

(Nepom eta/., Proc. Natl. Acad. Sci. 81 :2864 (1985); Koprowski eta/., Proc. 

Natl. Acad. Sci. 81 :216 (1984)) relating to such antigens could be used to 

induce an active immune response in human patients. Such a response 

includes the formation of antibodies capable of activating human complement 

and mediating ADCC and by such mechanisms cause infected cell 

destruction. 

Optionally, the antibodies of this invention are useful in passively 

immunizing patients, as exemplified by the administration of humanized anti

HIV antibodies. 

73 

79 of 389 Celltrion, Inc., Exhibit 1094



s 

10 

15 

20 

25 

30 

• • 
The antibody compositions used in therapy are formulated and 

dosages established in a fashion consistent with good medical practice taking 

into account the disorder to be treated, the condition of the individual 

patient, the site of delivery of the composition, the method of administration 

and other factors known to practitioners. The antibody compositions are 

prepared for administration according to the description of preparation of 

polypeptides for administration, infra. 

Decosit of Materials 

As described above, cultures of the muMAb405 have been 

deposited with the American Type Culture Collection, 12301 Parklawn Drive, 

Rockville, MO, USA (ATCC). 

This deposit was made under the provisions of the Budapest Treaty 

on the International Recognition of the Deposit of Microorganisms for the 

Purpose of Patent Procedure and the Regulations thereunder (Budapest 

Treaty}. This assures maintenance of viable cultures for 30 years from the 

date of the deposit. The organisms will be made available by ATCC under 

the terms of the Budapest Treaty, and subject to an agreement between 

Genentech, Inc. and A TCC, which assures permanent and unrestricted 

availability of the progeny of th~ cultures to the public upon issuance of the 
I 

pertinent U.S. patent or upon laying open to the public of any U.S. or foreign 

patent application, whichever comes first, and assures availability of the 

progeny to one determined by the U.S. Commissioner of Patents and 

Trademarks to be entitled thereto according to 35 USC § 122 and the 

Commissioner's rules pursuant thereto (including 37 CFR § 1.12 with 

particular reference to 886 OG 638). 

In respect of those designations in which a European patent is 

sought, a sample of the deposited microorganism will be made available until 

the publication of the mention of the grant of the European patent or until the 

date on which the application has been refused or withdrawn or is deemed 

to be withdrawn, only by the issue of such a sample to an expert nominated 

by the person requesting the sample. (Rule 28(4} EPCJ 
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The assignee of the present application has agreed that if the 

cultures on deposit should die or be lost or destroyed when cultivated under 

suitable conditions,. they will be promptly replaced on notification with a 

viable specimen of the same culture. Availability of the deposited strain is 

not to be construed as a license to practice the invention in contravention of 

the rights granted under the authority of any government in accordance with 

its patent laws. 

The foregoing written specification is considered to be sufficient to 

enable one skilled in the art to practice the invention. The present invention 

is not to be limited in scope by the constructs deposited, since the deposited 

embodiments are intended to illustrate only certain aspects of the invention 

and any constructs that are functionally equivalent are within the scope of 

this invention~ The deposit of material herein does not constitute an 

admission that the .written description herein contained is inadequate to 

enable the practice of any aspect of the invention, including the best mode 

thereof, nor is it to be construed as limiting the scope of the claims to the 

specific illustrations that they represent. Indeed, various modifications of the 

invention in addition to those shown and described herein will become 

apparent to those skilled in the art from the foregoing description and fall 

within the scope of the appended claims. 

It is understood that the application of the teachings of the present 

invention to a specific problem or situation will be within the capabilities of 

one having ordinary skill in the art in light of the teachings contained herein. 

Examples of the products of the present invention and representative 

processes for their isolation, use, and manufacture appear below, but should 

not be construed to limit the invention. All literature citations herein are 

expressly incorporated by reference. 

EXAMPLES 

EXAMPLE 1 . HUMANIZATION OF muMAb405 
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Here we report the chimerization of muMAb4D5 (chMAb4D5) and 

the rapid and simultaneous humanization of heavy (VH) and light (VL) chain 

variable region genes using a novel "gene conversion mutagenesis" strategy. 

Eight humanized variants (huMAb4D5) were constructed to probe the 

importance of several FR residues identified by our molecular modeling or 

previously proposed to be critical to the conformation of particular CDRs (see 

Chothia, C. & lesk, A. M., J. Mo/. Biol. 196:901-917 (1987); Chothia, C. et 

al., Nature 342:877-883 (1989); Tramontano, A. et al., J. Mo/. Biol. 

215:175-182 (1990)}. Efficient transient expression of humanized variants 

in non-myeloma cells allowed us to rapidly investigate the relationship 

between binding affinity for p185HER2 ECO and anti-proliferative activity 

against p185HER2 overexpressing carcinoma cells. 

MATERIALS and METHODS 

Cloning of Variable Region Genes. The ~~MAb4D5 VH and VL 

genes were isolated by polymerase chain reaction (PCR) amplification of 

mRNA from the corresponding hybridoma (Fendly, B. M. et al., Cancer Res. 

50:1550-1558 (1990)) as described by Orlandi etal. (Orlandi, R. eta/., Proc. 
'i.-- ---- ----

Natl. Acad. Sci. USA 86:3833-3837-('1·9891}.,JAmino terminal sequencing of 

muMAb4D5 VL and VH was used to design the sense strand PCR primers, 

whereas the anti-sense PCR primers were based upon consensus sequences 

of murine framework residues (Orlandi, R. et al., Proc. Natl. Acad. Sci. USA 

86:3833-3837 (1989); Kab.at, E. A. et al., Sequences of Proteins of 

Immunological Interest (National Institutes of.Health, Bethesda, MD, 1987)) 

incorporating restriction sites for directional cloning shown by underlining and 

listed after the sequences: VL sense, 5'

TCCGATATCCAGCTGACCCAGTCTCCA-3' (SEO. ID NO. 7), EcoRV; VL 

anti-sense, 5'-GTTTGATCTCCAGCTTGyTACCHSCDCCGAA-3' (SEO. ID NO. 

8),Asp718; VH sense, 5'-AGGTSMARCTGCAGSAGTCWGG-3' (SEO. ID NO. 

9), Pstl and VH anti-sense, s:
TGAGGAGACGGTGACCGTGGTCCCTTGGCCCCAG-3' (SEO. ID NO. 10), 

BstEll; where H = A or C or T, S = C or G, D = A or G or T, M = A or C, 

R = A or G and W = A or T. The PCR products were cloned into pUC119 
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(Vieira, J. & Messing, J., Methods Enzymol. 153:3-11 (1987)) and five 

clones for each variable domain sequenced by the dideoxy method (Sanger, 

F. et al., Proc. Natl. Acad. Sci. USA 74:5463-5467 (1977)). 

Molecular Modelling. Models for muMAb405 VH and VL domains 

were constructed separately from consensus coordinates based upon seven 

Fab structures from the Brookhaven protein data bank (entries 1 FB4, 2RHE, 

2MCP, 3FAB, 1 FBJ, 2HFL and 1 REI). The Fab fragment KOL (Marquart, M. 

et al., J. Mo/. Biol. 141 :369-391 ( 1980)) was first chosen as a template for 

VL and VH domains and additional ~trucfus were then superimposed upon 

this structure_using their main -chain atom coordinates (INSIGHT program, 

Biosym Technologies). The distance from the template Ca to the analogous 

Cp in each of the superimposed structures was calculated for each residue 

position. If all (~nearly all) Ca-Ca distances for a given residue were s 1 A, 
then that position was included in the consensus structure. In most cases 

the P-sheet framework residues satisfied these criteria whereas the CDR 

loops did not. For each of these selected residues the average coordinates 

for individual N, Ca, C, 0 and CP atoms were calculated and then corrected 

for resultant deviations from non-standard bond geometry by 50 cycles of 

energy minimization using the DISCOVER program (Biosym Technologies) 

with the AMBER forcefield (Weiner, S. J. et al., J. Amer. Chem. Soc. 

106:765-784 (1984)) and Ca coordinates fixed. The side chains of highly 

conserved residues, such as the disulfide-bridged cysteine ·residues, were .. 

then incorporated into the resultant consensus structure. Next the 

sequences of muMAb4D5 VL and VH were incorporated starting with the 

CDR residues and using the tabulations of CDR conformations from Chothia 

et al. (Chothia, C. et al., Nature 342:877-883 (1989)) as a guide. Side-chain 

conformations were chosen on the basis of Fab crystal structures, rotamer 

libraries (Ponder, J. W. & Richards, F. M.,J. Mo/. Bio/.193:775-791 (1987)) 

. and packing considerations. Since VwCDR3 could not be assigned a definite 

backbone conformation from these criteria, two models were created from 

a search of similar sized loops using the INSIGHT program. A third model 

was derived using packing and solvent exposure considerations. Each model 
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was then subjected to 5000 cycles of energy minimization. 

In humanizing muMAb4D5, consensus human sequences were first 

derived from the· most abundant subclasses in the sequence compilation of 

Kabat et al. (Kabat, . ~· ·A. et al., Sequences of Proteins of Immunological 

Interest (National Institutes of Health, Bethesda, MD, 1987)), namely VLK 

!~bg~oup ~ and VH group Ill, and a molecular model generated for these 

sequences using the methods described above. A structure for huMAb4D5 

was created by transferring the CDRs from the muMAb4D5 model into the 

consensus human structure. All huMAb4D5 variants contain human 

replacements of muMAb4D5 residues at three positions within CDRs as 

defined by sequence variability (Kabat, E. A. et al., Sequences of Proteins of 

Immunological Interest (National Institutes of Health, Bethesda, MD, 1987)) 

but not as defined by structural variability (Chothia, C. & Lesk, A. M., J. Mo/. 

Biol. 196:901-917 (1987)): VL-CDR1 K24R, vl-CDR2 R54L and VL-CDR2 

T56S. Differences between muMAb4D5 and the human consensus 

framework residues (Fig. 1) were individually modeled to investigate their 

possible influence on CDR conformation and/or binding to the p185HER2 

ECO. 

Construction of Chimeric Genes. Ge_nes e,!lCOding chMAb4D5 light. 

and heavy chains were separately assembled in previously described 

phagemid vectors containing the human cytomegalovirus enhancer and 

promoter, a 5' intron and SV40 polyadenylation signal (Gorman, C. M. eta/., 

DNA & Prat. Engin. Tech. 2:3-10 (1990)). Briefly, gene segments encoding 

muMAb4D5 VL (Fig. 1A) and REI human K 1 light chain CL (Palm, W. & 

Hilschmann, N., Z. Physiol. Chem. 356:167-191 (1975)) were precisely 

joined as were genes for muMAb4D5 VH (Fig. 18) and human y1 constant 

region (Capon, D. J. et al., Nature 337:525-531 (1989)) by simple 

subcloning (Boyle, A., in Current Protocols in Molecular Biology, Chapter 3 

(F. A. Ausubel et al., eds., Greene Publishing & Wiley-lnterscience, New 

York, 1990)) and site-directed mutagenesis (Carter, P., in Mutagenesis: A 

Practical Approach, Chapter 1 URL Press, Oxford, UK 1991)). The y1 isotype 

was chosen as it has been found to be the preferred human isotype for 
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supporting ADCC and complement dependent cytotoxicity using matched 

sets of chimeric {Bruggemann, M. et al., J. Exp. Med. 166: 1351-1361 

( 198 7)) or humanized antibodies (Riechmann, L. et al., Nature 332:323-327 

(1988)). The PCR-generated VL and VH fragments (Fig. 1) were 

subsequently mutagenized so that they faithfully represent the sequence of 

muMAb405 determined at the protein level: VH 01 E, VL V104L and T109A 

(variants are denoted by the amino acid residue and number followed by the 

replacement amino acid}. The human y1 constant region-s are identical to 

those reported by Ellison et al. (Ellison, J. W. et al., Nucleic Acids Res. 

13:4071-4079 (1982)) except for the mutations E359D and M361L (Eu 

numbering, as in Kabat, E. A. et al., Sequences of Proteins of Immunological 

Interest (National Institutes of Health, Bethesda, MD, 1987)) which we 

installed to convert the antibody from the naturally rare A allotype to the 

much more common non-A allotype (Tramontano, A. et al., J. Mo/. Biol. 

215:175-182 (1990)). This was an attempt to reduce the risk of 

anti-allotype antibodies interfering with therapy. 

Construction of Humanized Genes.· Genes encoding chMAb405 

light chain and heavy chain Fd fragment (VH and CH 1 domains) were 

subcloned together into pUC119 (Vieira, J. & Messing, J., Methods Enzymol. 

153:3-11 (1987)} to create pAK1 and simultaneously humanized in a single_ 

step (Fig. 2). Briefly, sets of 6 contiguous oligonucleotides were designed 

to humanize VH and VL (Fig. 1 ). These oligonucleotides are 28 to 83 

nucleotides in length, contain zero to 19 mismatches to the murine antibody 

template and are constrained to have 8 or 9 perfectly matched residues at 

each end to promote efficient annealing and ligation of adjacent 

oligonucleotides. The sets of VH and VL humanization oligonucleotides ·(5 

pmol each) were phosphorylated with either ATP or y-32P-ATP (Carter, P. 

Methods Enzymol. 154:382-403 (1987)) and separately annealed with 3.7 

pmol of pAK1 template in 40µ110 mM Tris-HCI (pH 8.0) and 10 mM MgCl2 
by cooling from 100 oC to room temperature over - 30 min. The annealed 

oligonucleotides were joined by incubation with T4 DNA ligase (12 units; 

New England Biolabs) in the presence of 2µ15 mM ATP and 2µ10.1 M DTI 
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for to min at 14 °C. After electrophoresis on a 6% acrylamide sequencing 

gel the assembled oligonucleotides were located by autoradiography and 

recovered by electroelution. The assembled oligonucleotides (-0.3 pmol 

each) were simultaneously annealed to 0.15 pmol single-stranded 

deoxyuridine-containing pAK1 prepared according to Kunkel et al. (Kunkel, 

T. A. et al., Methods Enzymol. 154:367-382 (1987)) in 10 µI 40 mM 

Tris-HCI (pH 7.5) and 16 mM MgCl2 as above. Heteroduplex DNA was 

constructed by extending the primers with T7 DNA polymerase and 

transformed into E. coli BMH 71-18 mutl as previously described (Carter, 

P., in Mutagenesis: A Practical Approach, Chapter 1 URL Press, Oxford, UK 

1991 )). The resultant phagemid DNA pool was enriched first for huVL by 

restriction purification using Xhol and then for huVH by restriction selection 

using Stul as described in Carter, P., in Mutagenesis: A Practical Approach, 

Chapter 1 (IRL Press, Oxford, UK 1991 ); and in Wells, J. A. et al., Phil. 

Trans. R. Soc. lond. A 317:415-423 (1986). Resultant clones containing 

both huV L and huV H genes were identified by nucleotide sequencing (Sanger, 

F. et al., Proc. Natl. Acad. Sci. USA 74:5463-5467 (1977)) and designated 

pAK2. Additional humanized variants were generated by site-directed 

mutagenesis (Carter, P., in Mutagenesis: A Practical Approach, Chapter 1 

URL Press, Oxford, UK 1991)). The muMAb4D5 VL and VH gene segments 

in the transient expression vectors described above were then precisely 

replaced with their humanized versions. 

Expression and Purification of MAb405 Variants. Appropriate 

MAb405 light and heavy chain cDNA expression vectors were co-transfected 

into an adenovirus transformed human embryonic kidney cell line, 293 

(Graham, F. L. et al., J. Gen. Viral. 36:59-72 (1977)) using a high efficiency 

procedure (Gorman, C. M. et al., DNA· & Prot. Engin. Tech. 2:3-10 (1990); 

Gorman, C., in DNA Cloning, vol II, pp 143-190 (0. M. Glover, ed., IRL 

Press, Oxford, UK 1985)). Media were harvested daily for up to 5 days and 

the cells re-fed with serum free media. Antibodies were recovered from the 

media and affinity purified on protein A sepharose CL-48 (Pharmacia) as 

described by the manufacturer. The eluted antibody was buffer-exchanged 
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into phosphate-buffered saline by G25 gel filtration, concentrated by 

ultrafiltration (Centriprep-30 or Centricon-100, Amicon), sterile-filtered 

(Millex-GV, Millipore) and stored at 4 oC. The concentration of antibody was 

determined by using both total immunoglobulin and antigen binding ELISAs. 

The standard used was huMAb405-5, whose concentration had been 

determined by amino acid composition analysis. 

Cell Proliferation Assay. The effect of MAb405 variants upon 

proliferation of the human mammary adenocarcinoma cell line, SK-BR-3, was 

investigated as previously described (Fendly, B. M. et al., Cancer Res. 
' 

50: 1550-1558 ( 1990)) using saturating MAb405 concentrations. 

Affinity Measurements. The antigen binding affinity of MAb405 

variants was determined using a secreted form of the p1 s5HER2 . ECO 

prepared as described in Fendly, B. M. et al., J. Biol. Resp. Mod. 9:449-455 

{1990). Briefly, antibody and p1 s5HER2 ECO were incubated in solution until 

equilibrium was found to be reached. The concentration of free antibody 

was then determined by ELISA using immobilized p1 s5HER2 ECO and used 

to calculate affinity (Kd) according to Friguet et aL (Friguet, B. et al., J. 

lmmunol. Methods 77:305-319 (1985)). 

RESULTS 

Humanization of muMAb4D5. The muMAb405 VL and VH gene 

segments were first cloned by PCR and sequenced (Fig. 1 ). The variable 

genes were then simultaneously humanized by gene conversion mutagenesis 

using preassembled oligonucleotides (Fig. 2). A 311-mer oligonucleotide 

containing 39 mismatches to the template directed 24 simultaneous amino . 

acid changes required to humanize muMAb405 VL. Humanization ·of 

muMAb405 VH required 32 amino acid changes which were installed with 

a 361-mer containing 59 mismatches to the muMAb405 template. Two out 

of 8 clones sequenced precisely encode huMAb405-5, although one of these 

clones contained a single nucleotide imperfection. The 6 other clones were 

essentially humanized but contained a small number of errors: <. 3 

nucleotide changes and < 1 single nucleotide deletion per kilobase. 
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Additional humanized variants (Table 1) were constructed by site-directed 

mutagenesis of huMAb405-5. 

Expression levels of huMAb405 variants were in the range of 7 to 

15 pg/ml as judged by ELISA using immobilized p195HER2 ECO. Successive 

harvests of five 10 cm plates allowed 200 pg to 500 mg of each variant to 

be produced in a week. Antibodies affinity purified on protein A gave a 

single band on a Coomassie blue stained SOS polyacrylamide gel of mobility 

consistent with the expected Mr of - 150 kDa. Electrophoresis under 

reducing conditions gave 2 bands consistent with the expected Mr of free 

heavy (48 kDa) and light (23 kDa) chains (not shown). Amino terminal 

sequence '.analysis (10-cycles) gave the mixed sequence expected (see Fig. 

1) from an equimolar combination of light and heavy chains (not shown). 

huMAb405 Variants. In general, the FR residues were chosen from 

consensus human sequences (Kabat, E. A. et al., Sequences of Proteins of 

Immunological Interest (National Institutes of Health, Bethesda, MD, .1987)) 

and CDR residues from muMAb405. Additional variants were constructed 

by replacing selected human residues in huMAb405-1 with their muMAb405 

counterparts. These are VH residues 71, 73, 78, 93 plus 102 and VL 

residues 55 plus 66 identified by our molecular modeling. VH residue 71 has 

previously been proposed by others (Tramontano, A. et al., J. Mo/. Biol. 

215:175-182 (1990)) to be critical to the conformation of VwCDR2. Amino 

acid sequence differences between huMAb405 variant molecules are shown 

in Table 1, together with their p195HER2 ECO binding affinity and maximal 

anti-proliferative activities against SK-BR-3 cells. Very similar Kd values were 

obtained for binding of MAb405 variants to either SK-BR-3 cells (unpublished 

data) or to pl 95HER2 ECO (Table 1 ). However, Kd estimates derived from 

binding of MAb405 variants to p195HER2 ECO were more reproducible with 

smaller standard errors and consumed much smaller quantities of antibody 

than binding measurements with whole cells. 

The most potent humanized variant designed by molecular 

modeling, huMAb~D5-8, contains 5 FR residues from muMAb405. This 
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antibody binds the p185HER2 ECO 3-fold more tightly than does muMAb405 

itself (Table 1) and has comparable anti-proliferative activity with SK-BR-3 

cells (Fig. 3). In contrast, huMAb405-1 is the most humanized but least 

potent muMAb405 variant, created by simply installing the muMAb405 

CDRs into the consensus human sequences. huMAb405-1 binds the 

p185HER2 ECO 80-fold less tightly than does the murine antibody and has 

no detectable anti-proliferative activity at the highest antibody concentration 

investigated ( 16 µg/ml). 

The anti-proliferative activity of huMAb405 variants against 

p1 s5HER2 overexpressing SK-BR-3 cells is not simply correlated with their 

binding affinity for the p1 s5HER2 ECO. For example, installation of three 

murine residues into the VH domain of huMAb405-2 (073T, L78A and 

A93S) to create huMAb405-3 does not change the antigen binding affinity 

but does confer significant anti-proliferative activity (Table 1 ). 

The importance of VH residue 71 (Tramontano, A. et al., J. Mo/. 

Biol. 215:175-182 (1990)) is supported by the observed 5-fold increase in 

affinity for p1 s5HER2 ECO on replacement of R71 in huMAb405-1 with the 

corresponding murine residue, alanine (huMAb405-2). In contrast, replacing 

VH L78 in huMAb4D5-4 with the murine residue, alanine (huMAb405-5), 

does not significantly change the affinity for the p185HER2 ECO or change 

anti-proliferative activity, suggesting that residue 78 is not of critical 

functional significance to huMAb405 and its ability to interact pr9perly with .. 

the extracellular domain of p1 s5HER2. 

VL residue 66 is usually a glycine in human and murine K chain 

sequences (Kabat, E. A. et al., Sequences of Proteins of Immunological 

Interest (National Institutes of Health, Bethesda, MD, 1987)) but an arginine 

occupies this position in the muMAb405 k light chain. The side chain of 

residue 66 is likely to affect the conformation of VL-CDR1 and VL-CDR2 and 

the hairpin turn at 68-69 (Fig. 4). Consistent with the importance of this 

residue, the mutation V L G66R (huMAb405-3 - huMAb405-5) increases the 

affinity for the p195HER2 ECO by 4-fold with a concomitant increase in 

anti-proliferative activity. 
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From molecular modeling it appears that the tyrosyl side chain of 

muMAb4D5 VL residue 55 may either stabilize the conformation of VwCDR3 

or provide an interaction at the VL-VH interface. The latter function may be 

dependent upon the presence of VH Y102. In the context of huMAb4D5-5 

the mutations VL E55Y (huMAb4D5-6) and VH V102Y (huMAb4D5-7) 

individually increase the affinity for p1 s5HER2 ECD by 5-fold and 2-fold 

respectively, whereas together (huMAb4D5-8) they increase the affinity by 

11-fold. This is consistent with either proposed role of VL Y55 and VH 

Y102. 

Secondary Immune Function of huMAb4D5-8. MuMAb405 inhibits 

the growth of human breast tumor cells which overexpress p185HER2 

(Hudziak, R. M. eta/., Molec. Cell. Biol. 9:1165-1172 (1989)) .. The antibody, 

however, does not offer the possibility of direct tumor cytotoxic effects. 

This possibility does arise in huMAb4D5-8 as a result of its high affinity (Kd 

= 0.1 µM) and its human lgG 1 subtype. Table 2 compares the ADCC 

mediated by huMAb4D5-8 with muMAb405 on a normal lung epithelial cell 

line, Wl-38, which expresses a low level of p1ssHER2 and on SK-BR-3, 

which expresses a high level of p1 s5HER2. The results demonstrate that: 

( 1 ) huMAb405 has a greatly enhanced ability to carry out ADCC as 

compared with its murine parent; and (2) that this activity rnay be selective 

for cell types which overexpress p185HER2. 

DISCUSSION 

MuMAb4D5 is potentially useful for human therapy since it is 

cytostatic towards human breast and ovarian tumor lines overexpressing the 

HER2-encoded p185HER2 receptor-like tyrosine kinase. Since both breast 

and ovarian carcinomas are chronic diseases it is anticipated that the optimal 

MAb4D5 variant molecule for therapy will have low immunogenicity and will 

be cytotoxic rather than solely cytostatic in effect. Humanization of 

muMAb4D5 should accomplish these goals. We have identified 5 different 

huMAb4D5 variants which bind tightly to p1 s5HER2 ECO (Kd :s; 1 nM) and 

which have significant anti-proliferative activity (Table 1 ). Furthermore 
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huMAb405-8 but not muMAb405 mediates ADCC against human tumor cell 

lines overexpressing p185HER2 in the presence of human effector cells (Table 

2) as anticipated for a human y1 isotype (Bruggemann, M. et al., J. Exp. 

Med. 166:1351-1361 (1987); Riechmann, L. et al., Nature 332:323-327 

(1988)). 

Rapid humanization of huMAb405 was facilitated by the gene 

conversion mutagenesis strategy developed here using long preassembled 

oligonucleotides. This method requires less than half the amount of synthetic 

DNA as does total gene synthesis anc:;I does not require convenient restriction 

sites in the target DNA. Our method appear~ to be simpler and more reliable 

than a variant protocol recently reported (Rostapshov, V. M. et al., FESS 

Lett. 249:379-382 (1989)). Transient expression of huMAb405 in human 

embryonic kidney 293 cells permitted the isolation of a few hundred 

micrograms of huMAb405 variants for rapid characterization by growth 

inhibition and antigen binding affinity assays. Furthermore, different 

combinations of light and heavy chain were readily tested by co-transfection 

. of corresponding cDNA expression vectors. . 

The crucial role of molecular modeling in the humanization of 

muMAb405 is illustrated by the designed variant huMAb405-8 which binds 

the p185HER2 ECO 250-fold more tightly than the simple CDR loop swap. 

variant, huMAb405-1 . It has previously been shown that the antigen binding 

affinity of a humanized antibody can be increased by mutagenesis based 

upon molecular modelling (Riechmann, L. et al., Nature 332:323-327 (1988); 

Queen, C. eta/., Proc. Natl. Acad. Sci. USA 86:10029-10033 (1989)). Here 

we have extended this earlier work by others with a designed human~. 

antibody which binds its antigen 3-fold more tightly tha0-t.t:\e-pare11t I OdeAt -antibody. While this result is gratifying, assessment of the success of the 

molecular modeling must await the outcome of X-ray structure 

determination. From analysis of huMAb405 variants (Table 1) it is apparent 

that their anti-proliferative activity is not a simple function of their binding 

affinity for p1 g5HER2 ECO. For example the huMAb405-8 variant binds 

p185HER2 3-fold more tightly than muMAb405 but the humanized variant is 
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slightly less potent in blocking the proliferation of SK-BR-3 cells. Additional 

huMAb405 variants are currently being constructed in an attempt to identify 

residues triggering the anti-proliferative activity and in an attempt to enhance. 

this activity. 

In addition to retaining tight receptor ·binding and the ability to 

inhibit cell growth, the huMAb405-8 also confers a secondary immune 

function (ADCC). This allows for direct cytotoxic activity of the humanized 

molecule in ·the presence of human effector cells. The apparent selectivity 

of the cytotoxic activity for cell types which overexpress p1 g5HER2 allows 

for the evolution of a straightforward clinic approach to those human cancers 

characterized by overexpression of the HER2 protooncogene. 
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Table 1. p1 asHER2 ECO binding affinity and anti-proliferative activities of MAb405 

variants 

MAb4DS 71 

FR.3 

73 78 

FR.3 FR.3 

93 102 

FR.3 CDR3 

55 66 Reltllitve cell 

Variant CDR2 FR.3 nM 

proliferation* 

huMAb4D5-l R D L A. v E G 10S 

huMAb4D5-2 Ala D L A v E G 4. 7. 101 

huMAb4D5-3 Ala Thr Ala Ser v .E G 4.4 66 

huMAb4D5-4 Ala Thr L Ser v E Arg 0.82 56 

huMAb4DS-5 Ala Thr Ala Ser v E Arg 1.1 48 

huMAb4DS-6 Ala Thr Ala Ser v Tyr Arg 0.22 51 

huMAb4D5-7 Ala Thr Ala Ser Tyr E Arg 0.62 53 

huMAb4D5-8 Ala Thr Ala Ser Tyr Tyr Arg 0.10 54 

muMAb4D5 Ala Thr Ala Ser Tyr Tyr Arg 0.30 37 

• Human and murine residues are shown in one lette~ and three letter amino acid code 

respectively. 

t Kd values for the p1 a5HER2 ECO were determined using the method of Friguet eta/. (43) and 

the standard error of each estimate is s ± 10%. 

* Proliferation of SK-BR-3 cells incubated for 96 hr with MAb405 variants shown as a 

percentage of the untreated control as described (Hudziak, R. M. et al., Molec. Cell. Biol. 

9:1165-1172 (1989)). Data represent the maximal anti-proliferative effect for each variant 

(see Fig. 3A) calculated as the mean of triplicate determinations at a MAb4D5 concentration 
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of 8 pg/ml. Data are all taken from the same experiment with an estimated standard error of 

:S ± 15%. 
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Table 2. Selectivity of antibody dependent tumor cell cytotoxicity ·mediated by huMAb405-8 

SK-BR-3 

Effector: Target 

ratiot muMAb4D5 huMAb4D5-8 muMAb4D5 huMAb4D5-8 

A.* . 25:1 <1.0 9.3 7.5 40.6 

12.5:1 <1.0 11.1 4.7 36.8 

6.25:1 <1.0 8.9 0.9 35.2 

3.13:1 <1.0 8.5 4.6 19.6 

B. 25:1 <1.0 3.1 6.1 33.4 

12.5:1 <1.0 1. 7 5.5 26.2 

6.25:1 1.3 2.2 2.0 21.0 

3.13:1 <1.0 0.8 2.4 13.4 

• Sensitivity to ADCC of two human cell lines (Wl-38, normal lung epithelium; and SK-BR-3, 

human breast tumor cell line) are compared. Wl-38 expresses a low level of p185HER2 (0.6 

pg per µg cell protein) and SK-BR-3 expresses a high level of p185HER2 (64 pg p185HaR2 per 

µg cell protein), as determined by ELISA (Fendly et al., J. Biol. Resp. Mod. 9:449-455 11990)). 

t ADCC assays were carried out as described in BrOggemann et al., J .. Exp. Med. 

166:1351-1361 (1987). Effector to target ratios were of ll-2 activated human peripheral 

blood lymphocytes to either Wl-38 fibroblasts or SK-BR-3 tumor cells in 96-well microtiter 

plates for 4 hours at 37 oC. Values given represent percent specific cell lysis as determined 

by 51 Cr release. Estimated standard error in these quadruplicate determinations was s 

±10%. 

* Monoclonal antibody concentrations used were 0.1 µg/ml (A) and 0.1 µg/ml (8). 
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EXAMPLE 2. Schematic Method for Humanizing an Antibody Sequence 

This example illustrates one stepwise elaboration of the methods for 

creating a humanized sequence described above. It will be understood that 

not all of these steps are essential to the claimed invention, and that steps 

may be taken in different order. 

1. 

2. 

3. 

ascertain a consensus human variable domain amino acid sequence and 

prepare from it a consensus structural model. 

prepare model of import (the non-human domain to be humanized} 

variable domain sequences and note structural differences with respect 

to consensus human model. 

identify CDR sequences in human and in import, both by using Kabat 

(supra, 1987} and crystal structure criteria. If there is any difference 

in CDR identity from the different criteria, use of crystal structure 

definition of the CDR, but retain the Kabat. residues as important 

framework residues to import. 

4. substitute import CDR sequences for human CDR sequences to obtain 

initial "humanized" sequence. 

5. compare import non-CDR variable domain sequence to the humanized 

sequence and note divergences. 

6. Proceed through the following analysis for each amino acid residue 

where the import diverges from the humanized. 

a. If the humanized residue represents a residue which is generally 

highly conserved across all species, use the residue in the 

humanized sequence. If the residue is not conserved across all 

species, proceed with the analysis described in 6b. 

b. If the residue is not generally conserved across all species, ask if 

30 the residue is generally conserved in humans. 

i. If the residue is generally conserved in humans but the 

import residue differs, examine the structural models of the 
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import and human sequences and determine if the import 

residue would be likely to affect the binding or biological 

activity of the CDRs by considering 1) could it bind antigen 

directly and 2) could it affect the conformation of the CDR. 

If the conclusion is that an affect on the CDRs is likely, 

substitute the import residue. If the conclusion is that a 

CDR affect is unlikely, leave the humanized residue 

unchanged. 

ii. If the residue is also not generally conserved in humans, 

10 examine the structural models of the import and human 

15 

20 

25 

30 

sequences and determine if the import residue would be 

likely to affect the binding or biological activity of the CDRs 

be considering 1 ) could it bind antigen directly and 2) could 

it affect the conformation of the CDR. If the conclusion is 

that an affect on the CDRs is likely, substitute the import 

residue. If the conclusion is that a CDR affect is unlikely, 

proceed to the next step. 

a) Examine the structural models of the import and 

human sequences and determine if the residue is 

exposed on the surface of the domain or is buried 

within. If the residue is exposed, use the residue in 

the humanized sequence. If the residue is buried, 

proceed to the next step. 

(i) Examine the structural models of the import and 

human sequences and determine if the residue is 

likely to affect the VL - VH interface. Residues 

involved with the interface include: 34L, 36L, 

38L, 43L, 33L, 36L, 85L, 87L, 89L, 91 L, 96L, 

98L, 35H, 37H, 39H, 43H, 45H, 47H, GOH, 

91 H, 93H, 95H, 1 OOH, pnd 103H. If no effect 

is likely, use the residue in the humanized 

sequence. If some affect is likely, substitute the 
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import residue. 

7. Search the import sequence, the consensus sequence and the 

humanized sequence for glycosylation sites outside the CDRs, and 

determine if this glycosylation site is likely to have any affect on 

· antigen binding and/or biological activity. If no effect is likely, use the 

human sequence at that site; if some affect is likely, eliminate the 

glycosylation site or use the import sequence at that site. 

8. After completing the above analysis, determine the planned humanized 

sequence and prepare and test a sample. If the sample does not bind 

well to the target antigen, examine the particular residues listed below, 

regardless of the question of residue identity between the import and 

humanized residues. 

a. Examine particular peripheral (non-COR) variable domain residues 

that may, due to their position, possibly interact directly with a 

macromolecular antigen, including the following residues (where 

the * indicates residues which have been found to interact with 

antigen based on crystal structures): 

b. 

i. Variable light domain: 36, 46, 49•, 63-70 

ii. Variable heavy domain: 2, 47·, 68, 70, 73-76. 

Examine particular variable domain residues which could interact 

with, or otherwise affect, the conformation of variable domain 

CDRs, including the following (not including CDR residues 

themselves, since it is assumed that, because the CDRs interact 

with one another, any residue in one CDR could potentially affect 

the conformation of another CDR residue) (l = LIGHT, 

H =HEAVY, residues appearing in bold are indicated to be 

structurally important according the Chothia et al., Nature 

342:877 (1989), and residues appearing in italic were altered 

during humanization by Queen et al. (POL), Proc. ·Natl. Acad. Sci. 

USA 86:10029 (1989) and Proc. Natl. Acad. Sci. USA 88:2869 

(1991).): 

i. Variable light domain: 
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a) CDR-1 (residues 24L-34L): 2L, 4L, 66L-69L, 71L 

b) CDR-2 (residues 50L-56L): 35L, 46L, 47L, 48L, 49L, 

. 58L, 62L, 64L-66L, 71 L, 73L 

c) CDR-3 (residues 89L-:97L): 2L,4L, 36L, 98L, 37H, 

45H,47H,58H,60H 

Variable heavy domain:· 

a) 

b) 

c) 

CDR-1 (residues 26H-35H): 2H,4H,24H,36H,71H, 

73H,76H,78H,92H,94H 

CDR-2 (residues 50H-55H): 49H, 69H, 69H, 71H, 

73H,78H 

CDR-3 (residues 95H-102H): examine all residues as 

possible interaction partners with this loop, because 

this loop varies in size and conformation much more 

than the other CDRs. 

9. If after step 8 the humanized variable domain still is lacking in desired 

binding, repeat step 8. In addition, re-investigate any buried residues 

which might affect the VL - VH interface (but which would not directly 

affect CDR conformation). Additionally, evaluate the accessibility of 

non-CDR residues to solvent. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Carter, Paul J. 
Presta, Leonard G. 

(ii) TITLE OF INVENTION: lmmunoglobulin Variants 

(iii) NUMBER OF SEQUENCES: 10 

(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: 460 Point San Bruno Blvd 
(C) CITY: South San Francisco 
(D) ST A TE: California 
(E) COUNTRY: USA 
(F) ZIP: 94080 

(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: 5.25 inch, 360 Kb floppy disk 
(B) COMPUTER: IBM PC compatible 
(C) OPERATING SYSTEM: PC-D.OS/MS-DOS 
(D) SOFTWARE: patin (Genentech) 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 
(B) FILING DATE: 14-June-1991 
(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 
(8) FILING DATE: 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Adler, Carolyn R. 
(B) REGISTRATION NUMBER: 32,324 
(C) REFERENCE/DOCKET NUMBER: 709 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 415/266-2614 
(8) TELEFAX: 415/952-9881 
(C) TELEX: 910/371-7168 

(2) INFORMATION FOR SEO ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: ·109 amino acids 
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(8) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEO ID NO: 1: 

• 
Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val 

1 5 10 15 

Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Asp Val Asn· 
w 25 ~ 

Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu lie Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr lie 
65 70 75 

Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 85 90 

His Tyr Thr Thr Pro Pro Thr Phe Gly Gin Gly Thr. Lys Val Glu. 
95 100 105 

lie L ys Arg Thr 
109 

(2) INFORMATION FOR SEQ ID N0:2: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(8) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEO ID N0:2: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 
1 5 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn lie Lys 
20 25 30 

Asp Thr Tyr lie His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
35 40 45 

Glu Trp Val Ala Arg lie Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 

95 
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50 55 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Ala Asp Thr Ser 
65 70 75 

L ys Asn Thr Ala Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
95 100 105 

Ala Met Asp Val Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

(2) INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(8) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEO ID N0:3: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

Gly Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Asp Val Ser 
20 25 30 

Ser Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu lie Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie 
65 70 75 

Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 
80 85 90 

Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu 
95 100 105 

lie L ys Arg Thr 
109 

96 
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(2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) 'LENGTH: 120 amino acids 
(8) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

• 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 
1 5 . 10 15 . 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Asp Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
. 35 40 45 

Glu Trp Val Ala Val lie Ser Glu Asn Gly Gly Tyr Thr Arg Tyr 
50 55 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr lie Ser Ala Asp Thr Ser 
65 70 75 

Lys Asn Thr Ala Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
95 100 105 

Ala Met Asp Val Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

(2) INFORMATION FOR SEQ ID N0:5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(8) TYPE: amino acid 
(D) TOPOLOGY: linear . 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:5: 

Asp lie Val Met Thr Gin Ser His Lys Phe Met Ser Thr Ser Val 
1 5 10 15 

Gly Asp Arg Val Ser lie Thr Cys Lys Ala Ser Gin Asp Val Asn 
20 25 30 

97 
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Thr Ala Val Ala Trp Tyr Gin Gin Lys Pro Gly His Ser Pro Lys 

35 40 45 

Leu Leu lie Tyr Ser Ala Ser· Phe Arg Tyr Thr Gly Val Pro Asp 
50 55 60 

Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr lie 
65 70 75 

Ser Ser Val Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin 
80 85 90 

His Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

lie L ys Arg Ala 
109 

(2) INFORMATION FOR SEO ID N0:6: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) 'TYPE: .amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEO ID N0:6: 

Glu Val Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn lie Lys 
20 25 30 

Asp Thr.Tyr lie His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
35 40 45 

Glu Trp lie Gly Arg lie Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
50 55 60 

Asp Pro Lys Phe Gin Asp Lys Ala Thr lie Thr Ala Asp Thr Ser 
65 70 75 

Ser Asn Thr Ala Tyr Leu Gin Val Ser Arg Leu Thr Ser Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
95 ~00 105 

98 
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Ala Met Asp Tyr Trp Gly Gin Gly Ala Ser Val Thr Val Ser Ser 

110 115 120 

(2) INFORMATION FOR SEQ ID N0:7: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 27 bases 
(8) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 

TCCGATATCC AGCTGACCCA GTCTCCA 27 

(2) INFORMATION FOR SEO ID N0:8: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 31 bases 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEO ID N0:8: 

GTTTGATCTC CAGCTTGGTA CCXXCDCCGA A 31 

(2) INFORMATION FOR SEO ID N0:9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 bases 
(8) TYPE: nucleic acid 
(C}STRANDEDNESS:~ng~ 

(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 

AGGTXXAXCT GCAGXAGTCX GG 22 

99 
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(2) INFORMATION FOR SEO ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 34 bases 
(8) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEO ID NO: 10: 

• •• 

TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 

100 
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·CLAIMS. 

A method for making a humanized antibody comprising amino acid 

sequence of a non-human, import antibody and a human antibody, 

b. 

obtaining the amino acid sequences of at least a portion 

of an import variable domain and of a consensus human 

variable domain; 

identifying Complementarity Determining Region (CDR) 

mino acid sequences in the import and the human amino 

v iable domain sequences; 

c. sut:> tituting an import CDR amino acid sequence for the 

d. 

e. 

f. 

g. 

corre ponding human CDR amino acid sequence; 

alignin the amino acid sequences of a Framework Region 

(FR) of t e import antibody and the corresponding FR of 

port antibody FR residues in the aligned FR 

· sequences tH tare non-homologous to the corresponding 

determining if he non-homologous import amino acid 

residue is reason bly expected to have at least one of the 

following effects: 

1. 

2. 

ntly binds antigen directly, 

3. participates i the VL - VH interface; and 

for any import antibody amino acid 

residue which is reasonab expected to have at least one 

of these effects, substit ting that residue for the 

corresponding amino acid. esidue in the consensus 

antibody FR sequence. 

The method of claim 1 , having an additions step of determining if Q} t£P 
101 ?\ ~ 

61\1 I.) ,;;..101... 
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any such non-homologous residues are exposed on the surface of 

he domain or buried within it, and if the residue is exposed, 

taining the consensus residue. 

ethod of claim 1, having the additional steps of searching the 

variable domain sequence for glycosylation sites, 

"ning if any such glycosylation site is reasonably expected to 

affect t antigen binding or affinity of the antibody, and if so, 

the glycosylation site into the consensus sequence. 

4. The method o claim 1, having the additional steps of searching the 

5. 

6. 

le domain sequence for glycosylation sites which 

are not present t the corresponding amino acid in the import 

. sequence, and if tli glycosylation site is not present in the import 

sequence, substitutin the import amino acid residues for the amino 

acid residues comprisi the consensus glycosylation site. 

The method of claim 1, ha ing an additional step which comprises 

aligning import antibody an consensus antibody FR sequences, 

identifying import antibody F residues which are non-homologous 

with the aligned consensus FR sequence, and for each such non

homologous import antibody R residue, determining if the 

corresponding consensus antibo y residue represents a residue 

which is highly conserved across a ~pecies at that site, and if it is 

so conserved, preparing a humanized ntibody which comprises the 

consensus antibody amino acid resid at that site. · 

The method of claim 1 , wherein the corresponding consensus 

antibody residues are selected from the group consisting of 4L, 

35L,36L,38L,43L,44L,46L,58L,62L,63L,64L,65L,66L,67L, 

68L,69L,70L,71L,73L,85L,87L,98L,2H,4H,24H,36H,37H, 

39H,43H,45H,49H,58H,60H,68H,69H,70H,73H,74H,75H, 
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7. 

• 
76H, 78H, 91 H, 92H, 93H, and 103H. 

method comprising providing at least a portion of an import, non

hu an antibody variable domain amino acid sequence having a CDR 

FR, obtaining the amino acid sequence of at least a portion 

of a co sensus human antibody variable domain having a CDR and 

a FR, su stituting the non-human CDR for the human CDR in the 

consensus uman antibody variable domain, and then substituting 

an amino ac residue for the consensus amino acid residue at at 

4L,35L,36L,3 ,43L,44L,46L,58L,62L,63L,64L,65L,66L, 

67L,68L,69L, 70 71L,73L,85L,87L,98L,2H,4H,24H,36H, 

37H,39H,43H,45H 49H,58H,60H,68H,69H,70H,73H, 74H, 

75H,76H,78H,91H, 2H,93H,and 103H. 

-
8. The method of claim 7, wherein the substituted residue is_ the 

9. 

10. 

residue found at the corresponding location .of the non-human 
~~ 

antibody. 

A humanized antibody variable domain having a non-human CDR . ----incorporated into a human antibody variable domain, wherein the 

improvement comprises substituting an amino acid residue for the 

human residue at a site selected from the group consisting of: 

4L,35L,36L,38L,43L,44L,46L,58L,62L,63L,64L,65L,66L, 

67L,68L,69L, 70L, 7iL,73L,85L,87L,98L,2H,4H,24H,36H, 

37H;39H,43H,45H,49H,58H,60H,68H,69H, 70H, 73H,74H, 

75H,76H,78H,91H,92H,93H,and 103H. 

The humanized antibody variable domain of claim 9, wherein the 

substituted residue is the residue found at the corresponding 

location of the non-human antibody from which the non-human 

CDR was obtained. 
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1 1 . The humanized antibody variable domain of claim 9, wherein no 

human FR residue other than those set forth in the group has been 

substituted. 

12. A polypeptide comprising the amino acid sequence: 

DIOMTOSPSSLSASVGDRVTITCRASQDVNTAVAWYOOKPGKAP 

KLLIYSASFLESGVPSRFSGSRSGTDFTL TISSLOPEDFATYYCOOHY 

TTPPTFGOGTKVEIKRT 

13. A polypeptide comprising the sequence: 

EVOLVESGGGLVOPGGSLRLSCAASGFNIKDTYIHWVROAPGKGLE 

WVARIYPTNGYTRY ADSVKGRFTISADTSKNTAYLOMNSLRAEDT 

AVYYCSRWGGDGFYAMDVWGOGTL VTVSS 

r. f oui· 14. 
- \.._ 

A /or:niuter comprising the sequence data of the following amino -------
~f)J 
,/ 

20 

25 

15. 

30 

acid sequence: 

a. DI OMTOSPSSLSASVGDRVTITCRASODVSSYLAWYOQ 

KPGKAPKLLIYAASSLESGVPSRFSGSGSGTDFTL TISSLO 

PEDFATYYCQQYNSLPYTFGQGTKVEIKRT, or 

b. EVOL VESGGGLVOPGGSLRLSCAASGFTFSDY AMSWVR 

OAPGKGLEWVAVISENGGYTRYADSVKGRFTISADTSKN 

TA YLOMNSLRAEDTA VYYCSRWGGDGFYAMDVWGOG 

TLVTVSS 

r91----
~er representation~ following amino acid sequence: 

a. DIOMTO-SPSStS'ASVGDRVTITCRASODVSSYLAWYOQ 

KPGKAPKLLIYAASSLESGVPSRFSGSGSGTDFTL TISSLO 

PEDFATYYCOOYNSLPYTFGQGTKVEIKRT, or 

b. EVOL VESGGGLVOPGGSLRLSCAASGFTFSDY AMSWVR 

OAPGKGLEWVAVISENGGYTRY ADSVKGRFTISADTSKN 

TA YLOMNSLRAEDTA VYYCSRWGGDGFYAMDVWGOG 
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TLVTVSS 

_(~h~d .. . . f h C"" met o ~pnsmg storing a computer representation o. t e 

following amino acid sequence: 

a. 

b. 

DI OMTOSPSSLSASVGDRVTITCRASODVSSYLAWYOO 

KPGKAPKLLIY AASSLESGVPSRFSGSGSGTDFTL TISSLO 

PEDFATYYCOOYNSLPYTFGOGTKVEIKRT, or 

EVOL VESGGGLVOPGGSLRLSCAASGFTFSDY AMSWVR 

OAPGKGLEWVAVISENGGYTRY ADSVKGRFTISADTSKN 

TA YLOMNSLRAEDTA VYYCSRWGGDGFYAMDVWGOG 

TLVTVSS 
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Abstract 

Variant immunoglobulins, particularly humanized antibody 

polypeptides are provided, along with methods for their preparation and use. 

Consensus immunoglobulin sequences and structural models are also 

provided. 
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' • • EXPRESS MAIL NO. 859937585 

MAILED: 14 JUNE 1991 

COMBINED DECLARATION FOR PATENT APPLICATION 
AND POWER OF ATTORNEY Docket No. 709 

As a below named inventor, I hereby declare that: .-

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled 

IMMUNOGLOBULIN VARIANTS 

the specification of which (check one) !. is attached hereto or_ was filed on as Application Serial No. and was amended 
on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I hereby state that any Sequence listing submitted with this application is submitted in paper copy and a computer
readable diskette, and that the content of the paper and computer readable copies are the same. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, Section 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign application(s) for patent 
o; inventor's certificate listed below and have also identified below any foreign application for patent or inventor's 
certificate have a filing date before that of the application on which priority is claimed: 

Prior Foreign Application(s) Priority Claimed 
Yes No 

Number Country Day/Month/Year Filed 

I here y claim the benefit under Title 35, United States Code, § 120 of any United States applications(s) listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of Title 35, United States Code, § 112, I acknowledge the duty 
to disclose material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred between 
the filing date of the prior application and the national or PCT international filing date of this application: 

Application Ser. No. Filing Date Status: Patented, Pending, Abandoned 

Application Ser. No. Filing Date Status: Patented, Pending, Abandoned 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and Trademark Office connected therewith. 

~I 
Carolyn R. Adler - Reg. No. 32,324 
Robert H. Benson - Reg. No. 30,446 
Walter E. Buting - Reg. No. 23,092 
Ginger R. Dreger - Reg. No. 33,055 
Debbie Glaister - Reg. No. 33,888 
Janet E. Hasak - Reg. No. 28,616 

Max D. Hensley - Reg. No. 27,043 
Dennis G. Kleid - Reg. No. 32,037 
Nancy Olseki - Reg. No. 34,688 
Stephen Raines - Reg. No. 25,912 
Daryl B. Winter - Reg. No. 32,637 
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• Send correspondence to f.toi Genentech, Inc. 
fdJ;2. Attn: Carolyn R. Adler 
?01 460 Point San Bruno Boulevard 
?A.2.. South San Francisco, CA 94080 

Telephone: (415) 266-2614 

• Page 2 of 2 

I hereby declare that all statements made herein of my own knowledge and belief are believed to be true; and further 
that these statements were made with the knowledge that willful false statements and the like so made are punishable 
by fine or imprisonment or both, under Section 1001 of Title 18 of the United States Code and that willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and follow instructions from 
his foreign patent agent as to any action to be taken in the Patent and Trademark Office regarding this 
application without direct comnunication between the U.S. attorney or agent and the undersigned. In the event 
of a change in the persons from whom instructions may be taken, the U.S. attorney or agent named herein will be 
so notified by the undersigned. 

Full 

Paul J Carter 

Inventor's signature 

Residence 
2074 18th Avenue 
San Francisco, CA 94116 

Citizenship 
United Kingdom 

Post Office Address 

()/) 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 

~ull name of second joint inventor, if any 

leonard G,/~resta ~.:2(Jb 
Second IXventor•s signature 

Residence 
1900 Gough Street, #206 
San Francisco, CA 94109 

Citizenship 
United States of America 

Post Office Address 
460 Point San Bruno Boulevard 
South San Francisco, CA 94080 

Full name of third joint inventor, if any 

Third Inventor's signature 

Residence 

Citizenship 

Post Office Address 
460 Point San Bruno Boulevard 
South San Francisco, CA 94080 

Date 

Date 

Date 
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Application or Docket Number 

PATENT APPLICATION FEE DETERMINATION RECORD 

CLAIMS AS FILED - PART I 
(Column 1) (Column2) 

FOR NUMBER FILED NUMBER EXTRA 

BASIC FEE 

TOT AL CLAIMS 

INDEPENDENT CLAIMS f:? minus3 = * 

MULTIPLE DEPENDENT CLAIM PRESENT 

* If the difference in column 1 is less then zero, enter ·o· in column 2 

CLAIMS AS AMENDED - PART II 
(Column 1) (Column2) {Column3) 

<( 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT .... 
PREVIOUSLY EXTRA z 

w PAID FOR 
:E 

* ** c Total Minus 
z 
w 

Independent * Minus *** :E 
<( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

(Column 1) (Column 2) (Column3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

PREVIOUSLY EXTRA 
PAID FOR 

* Minus ** Total 

Independent * Minus *** 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

(Column 1) (Column 2) (Column3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

. AFTER :::: PREVIOUSLY EXTRA 
i AMENDMENT r PAID FOR ::-: 

Total * Minus ** 

* Minus *** Independent 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM 

SMALL ENTITY 

FEE 

OTHER THAN 
OR SMALL ENTITY 

RATE FEE 

$ 315.00 OR $ 630.00 

x $10- OR x $20· 

x 30= OR 

+ 100 ... OR +200-

TOTAL --- OR TOTAL ~a..t)--1 

SMALL ENTITY 

ADDI-
RATE TIONAL 

FEE 

x $10 .. 

x 30= 

+ 100= 

TOTAL 

OTHER THAN 
OR SMALL ENTITY 

ADDI-

RATE TIONAL 

FEE 

OR 
x $20= 

OR 

OR 
x 60-

OR +200-

OR TOTAL 
A DDIT. FEE ADDIT. FEE 

ADDI- ADDI-
RATE TIONAL RATE TIONAL 

FEE FEE 

x $10 .. OR 
x $20-

OR 
x 30 = 

OR 
x 60 .. 

+ 100= OR +200-

TOTAL OR TOTAL 
A DDIT. FEE ADDIT. FEE 

ADDI- ADDI-
RATE TIONAL RATE TIONAL 

FEE FEE 

x $10 .. OR 
x $20-

OR 
x 30 .. 

OR 
x60-

+ 100- OR +200-

• 11 the entry in column 1 is less than the entry in column 2, write ·o· in column 3. OR TOTAL TOTAL 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". ADDIT. FEE ----1 ADDIT. FEE 

••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

r~~~~75 For Fees Effective Nov. 5, 1990 Patc:ntandTradcmarkOffice;U.S.DEPARTMENTOFCOMMERCE 
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P~·T COOPERATION TREATY •. 

' PCT · 
j .-4-- _,• 

INTERNATIONAL SEARCH REPORT 

(PCT Artide 18 and Rules 43 and 44) 

Applicant's or agent's file reference FOR FURTHER see Notification of Transmittal of International Search Report 

ACTION 
(Form PCT/ISA/220) as well as, where applicable, item S below. 

709Pl 
International application No. International filing dale( dlly/month/year) (Earliest) Priority Date (day/month/year) 

PCT I US 92/ 05126 15/06/92 14/06/91 
Applicant 

GENENTECH, INC. et al. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Artide 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 

[iJ It is also accompanied by a copy of each prior art document cited in this reporL 

1. [XI 

:2.o 
3. D 

Certain claims MR found unsean:bable (see Box l). 

Unity of invention is lacking (see Box II). 

The international application contains disclosure of a nudeotide and/or amino acid sequence listing and the 
international search was carried out on the basis of the sequence listing 

D filed with the international application. 

0 furnished by the applicant separately from the international application. 

D but not accompanied by a statement to the effect that it did not include 
matter going beyond the disclosure in the international application as filed. 

D Transcribed by this Authority 

4. With regard to the title, D the text is approved as submitted by the applicanL 

[iJ the text has been established by this Authority to read as follows: 

METHOD FOR MAKING HUMANIZED ANTIBODIES. 

S. With regard to the abseract, 

the text is approved as submitted by the applicanL [!] 
D the text has been established, according to Rule 38.l(b), by this Authority as it appears in 

Box Ill. The applicant may, within one month from the date of mailing of this international 
search report. submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is: 

Figure No. 2 D as suggested by the applicanL D None of the figures. 

D because the applicant failed to suggest a figure. 

D because this figure better characterizes the invention. 

Form PCT/ISA/:210 (first sheet) (July 1992) 
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INTERNATIONALS: ... REPORT 

International application No. 

PCT •. 92/ 05126 •. 
Box I Observationl!-~et:_e •certain claims were found unsearc_hable (Continuation of item I oftirst sheet) 

This international search report has not been established in respect or c:erlain claims under Article 17(2Xa) for the following reasons: 

1. [!] Claims Nos.: 17-18 
because they relate to subject matter not required to be searched by this Authority, namely: 

see PCT-Rule 39.1(1v) 

2. D Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 

3. D Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation or item 2 or rarst sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 

2. D As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 
or any additional fee. 

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest D The additional search fees were accompanied by the applicant's protest. 

D No protest accompanied the payment of additional search fees. 

Form PCT{ISA/210 (continuation offirst sheet (1)) (July 1992) 
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l 
INTERN.-ONAL SEARCH REPORT 

lnttmational Application No 
92/05126 

I. a.ASSIFlCATION OF SUBJECT MATTER (If several classification symbols apply, Indicate all)' 

Acmrdlng to International Patent Oassiiieatlon (IPC) or to both Natlooal Oassfficatlon and IPC 

Int.Cl. 5 C12N15/13; C12P21/08; C07K13/00; C12N5/10 
G06F15/00 

O. FIEl.DS SEAR.OIED 

Minimum Documentation Searched" 

Classification System Oasslflcatlon Symbols 

Int.Cl. 5 C07K ; C12N ; G06F 

' 
Documentation Seardled other than Minimum Docummtatlan 

to the Extent that such Documents are Included In the Fields Seardled' 

m. DOCUMENTS CONSIDERED TO BE RELEVANT' 

Category 0 Citation of Document, u with Indication, where appropriate, of the relevant passages 12 Relevant to Calm No.ll 

y JOURNAL OF MOLECULAR BIOLOGY 1-12,15 
vol. 215, 1990, ACADEMIC PRESS 
pages 175 - 182 
Tramontano, Anna; Chothia, Cyrus; Lesk, 
Arthur M. 'Framework residue 71 is a major 
determinant of the position and 
conformation of the second hypervariable 
region in the VH domains of 
immunog1obulins 1 

cited in the application 
See the whole document, especially 
paragraph 7 

\ ---
y WO,A,9 007 861 (PROTEIN DESIGN LABS, INC.) 1-12,15 

26 July 1990 ' 
See pages 1-6; 9-25 ---

-/--

0 Special catqories of dted documents : lO "T"' later document published after the International filing date 

•A• document defining =era! state of the art which Is DOt 
or priority date and not In conflict with the :zncatlon but 
dted to understand the principle or theory erlylng the 

considered to be Of cular relevance Invention 

T earlier document but published on or after the International 
filing date 

-x• document of particular relevance; the claimed Invention 
ClDllDt be considered now! or cannot be considered to 

'I.' doannent which may throw doubts on priority dalm(s) or Involve an ln\'elltlve step 

which is cited to establish the publication date of another "Y" document of partlailal relevance; the dalmed Invention 

citation or other special reason (as specified) cannot be considered 10 Involve an Inventive step when the 

•o• document referring to an oral disclosure, use, ahlbltlon or document Is combined with one or more other sucll docu-

other means menu, such comblnatlon being obvious to a person skllled 

-r document published prior to the International filing date but In the art. 

later than the priority date dalmed • .t• dOCWllent member of the·Same patent family 

2 
IV. CERTIFICATION 

Date of the Actual Completion of the International Searcll Date of Mailing of this International Search Report 

07 OCTOBER 1992 0 2. 11. 92 (} ~ 
International Searching Authority Signature of Autborlud Officer JI~ 

EUROPEAN PATENT OFFICE NAUCHE S.A. 
~ r,yn V 

. --~ ~'./; 
-.--

,_ PCT(lSA/210 (oecmd -1 lJ....., 1915) 
/ • ~•tu ... --..•)'la& ..... 
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• • ' ~'-'NEX TO 1HE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO. US 9205126 

SA 61838 

This annex ir. ts Che patent Family memben relating to Cbe patent docwnents cited in tbe abovo-mcndoned international RardJ report. 

1be members are as contained in Cbe F.uropean Patent Office EDP file on 

1be European Patent Office is in no way liable for Cbese particulars wbicb are merely &iven for Che purpose of information. 07 /10/92 

Patent~t 
cited in seardl report 

WO-A-9007861 
I I 
26-07-90 AU-A

CA-A
EP-A-

5153290 
2006865 
0451216 

I 
13-08-90 
28-06-90 
16-10-91 

I 
I OL--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--' 
t For more details about Ibis mmex : see Official Journal of Che European Patent Oftice, No. 12/82 
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• latenlatlonal Applk:adon No 

m. DOaJMENTS CONS~OEllEP ~o BE DI.EVANT (CONTIMJED FROM 11IE SECOND SHEET) 

y 

P,X 

Otatlon of Doaament, with lnticlldon, where appropriate, of tbe n!evant passqes 

NATURE. 
vol. 342, December 1989, LONDON GB 
pages 877 - 883 
Chothia, Cyrus; lest, Arthur M.; 
Tramontano, Anna; Levitt, Michael; 
Smith-Gill, Sandra J.; Air, Gillian; 
Sheriff, Steven; Padlan, 'Conformations of 
immunoglobulin hypervariable region' 
cited in the application 
See the whole document, especially 
'Discussion' 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA. 
vol. 89, May 1992, WASHINGTON US 
pages 4285 - 4289 
Carter, Paul et al. 1ffumanization of an 
anti-pl85HER2 antibody for human cancer 
therapy. 1 

see the whole document 

~-1us 921os126 

Mennt to Calm No. 

1-12,15 

1-15 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 07715272 Document Date: 06/14/1991 

The presence of this form in the IFW record indicates that the following document type was received in paper 
and is scanned and stored in the SCORE database. 

• Drawings 

Images of the original documents are scanned in gray scale or color and stored in SCORE. Bi-tonal images are 
also stored in IFW. Defects visible in both IFW and SCORE are indicative of defects in the original paper 
documents. 

To access the documents in the SCORE database, refer to instructions developed by SIRA. 

At the time of document entry (noted above): 
• Examiners may access SCORE content via the eDAN interface. 
• Other USPTO employees can bookmark the current SCORE URL (http://es/ScoreAccessWeb/). 
• External customers may access SCORE content via the Public and Private PAIR interfaces. 

Form Revision Date: December 8, 2006 
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• • Page: 1 Rav Sequence Listinq 

Patent App1ication US/07/715,272 

l SEQUENCE LISTING 
2 
3 (1) GENERAL INFORMATION: 
4 
S (i) APPLICANT: Carter, Paul J. 
6 Presta, Leonard G. 
7 
8 (ii) TITLE OF INVENTION: Immunoglobulin Variants 
9 

10 (iii) NUMBER OF SEQUENCES: 10 
11 
12 (iv) CORRESPONDENCE ADDRESS: 
13 (A) ADDRESSEE: Genentech, Inc. 
14 (B) STREET: 460 Point San Bruno Blvd 
15 (C) CITY: South San Francisco 
16 (D) STATE: California 
17 (E) COUNTRY: USA 
18 (F) ZIP: 94080 
19 
20 (v) COMPUTER READABLE FORM: 
21 (A) MEDIUM TYPE: 5.25 inch, 360 Kb floppy disk 
22 (B) COMPUTER: IBM PC compatible 
23 (C) OPERATING SYSTEM: PC-DOS/MS-DOS 
24 (D) SOFTWARE: patin (Genentech) 
25 
26 (vi) CURRENT APPLICATION DATA: 
27 (A) APPLICATION NUMBER: 
28 (B) FILING DATE: 14-June-1991 
29 (C) CLASSIFICATION: 
30 
31 (vii) PRIOR APPLICATION DATA: 
32 (A) APPLICATION NUMBER: 
33 (B) FILING DATE: 
34 
35 (viii) ATTORNEY/AGENT INFORMATION: 
36 (A) NAME: Adler, Carolyn R. 
37 (B) REGISTRATION NUMBER: 32,324 
38 (C) REFERENCE/DOCKET NUMBER: 709 
39 
40 (ix) TELECOMMUNICATION INFORMATION: 
41 (A) TELEPHONE: 415/266-2614 
42 (B) TELEFAX: 415/952-9881 
43 (C) TELEX: 910/371-7168 
44 
45 (2) INFORMATION FOR SEQ ID NO:l: 
46 
47 (i) SEQUENCE CHARACTERISTICS: 
48 (A) LENGTH: 109 amino acids 
49 (B) TYPE: amino acid 
SO (D) TOPOLOGY: linear 
51 
52 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
53 

• - p z; 

06/25/91 
10:32:10 
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• • Page: 2 Rav sequence Listing 06/25/91 
10:32:11 

Patent App1ication US/07/715,272 

S4 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
S5 1 s 10 lS 
S6 
S7 Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn 
S8 20 25 30 
S9 
60 Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
61 3S 40 4S 
62 
63 Leu Leu Ile Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 
64 so SS 60 
65 
66 Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile 
67 6S 70 7S 
68 
69 Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
70 80 85 90 
71 
72 His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
73 95 100 105 
74 
75 Ile Lys Arg Thr 
76 109 
77 
78 (2) INFORMATION FOR SEQ ID N0:2: 
79 
80 (i) SEQUENCE CHARACTERISTICS: 
81 (A) LENGTH: 120 amino acids 
82 (B) TYPE: amino acid 
83 (D) TOPOLOGY: linear 
84 
85 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 
86 
87 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
88 1 5 l,O 15 
89 
90 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys 
91 20 25 30 
92 
93 Asp Thr Tyr Ile Bis Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
94 35 40 45 
95 
96 Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
97 50 55 60 
98 
99 Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 

100 65 70 75 
101 
102 Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
103 80 85 90 
104 
105 Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
106 95 100 105 
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• • Page: 3 Raw Sequence Listinq 

Patent Application US/07/715,272 

107 
108 Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
109 110 115 120 
110 
111 
112 (2) INFORMATION FOR SEQ ID N0:3: 
113 
114 (i) SEQUENCE CHARACTERISTICS: 
115 (A) LENGTH: 109 amino acids 
116 (B) TYPE: amino acid 
117 (D) TOPOLOGY: linear 
118 
119 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 
120 
121 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
122 1 5 10 15 
123 
124 Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser 
125 20 25 30 
126 
127 Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
128 35 40 45 
129 
130 Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
131 50 55 60 
132 
133 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
134 65 70 75 
135 
136 Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
137 80 85 90 
138 
139 Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu 
140 95 100 105 
141 
142 Ile Lys Arg Thr 
143 109 
144 
145 (2) INFORMATION FOR SEQ ID N0:4: 
146 
147 (i) SEQUENCE CHARACTERISTICS: 
148 (~) LENGTH: 120 amino acids 
149 (B) TYPE: amino acid 
150 (D) TOPOLOGY: linear 
151 
152 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 
153 
154 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
155 1 5 10 15 
156 
157 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
158 20 25 30 
159 

06/25/91 
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• • Page: 4 Raw Sequence Listinq 

Patent App1ication US/07/715,272 

160 Asp Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
161 3S 40 4S 
162 
163 Glu Trp Val Ala Val Ile Ser Glu Asn Gly Gly Tyr Thr Arg Tyr 
164 SO SS 60 
16S 
166 Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 
167 6S 70 7S 
168 
169 Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
170 80 8S 90 
171 
172 Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
173 95 100 lOS 
174 
17S Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
176 110 115 120 
177 
178 
179 (2) INFORMATION FOR SEQ ID NO:S: 
180 
181 (i) SEQUENCE CHARACTERISTICS: 
182 (A) LENGTH: 109 amino acids 
183 (B) TYPE: amino acid 
184 (D) TOPOLOGY: linear 
18S 
186 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:5: 
187 
188 Asp Ile Val Met Thr Gln Ser Bis Lys Phe Met Ser Thr Ser Val 
189 1 s 10 lS 
190 
191 Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Asn 
192 20 25 30 
193 
194 Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Bis Ser Pro Lys 
19S 35 40 45 
196 
197 Leu Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Thr Gly Val Pro Asp 
198 so S5 60 
199 
200 Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 
201 65 70 75 
202 
203 Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln 
204 80 85 90 
20S 
206 Bis Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu 
207 95 100 105 
208 
209 Ile Lys Arg Ala 
210 109 
211 
212 (2) INFORMATION FOR SEQ ID N0:6: 

06/25/91 
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• Page: 5 Rav Sequence Listing 

Patent App1ication US/07/715,272 

213 
214 (i) SEQUENCE CHARACTERISTICS: 
215 (A) LENGTH: 120 amino acids 
216 (B) TYPE: amino acid 
217 (D) TOPOLOGY: linear 
218 
219 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 
220 
221 Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
222 1 5 10 15 
223 
224 Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys 
225 20 25 30 
226 
227 Asp Thr Tyr Ile His Trp Val Lys Gln Arg Pro Glu Gln Gly Leu 
228 35 40 45 
229 
230 Glu Trp Ile Gly Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
231 50 55 60 
232 
233 Asp Pro Lys Phe Gln Asp Lys Ala Thr Ile Thr Ala Asp Thr Ser 
234 65 70 75 
235 
236 Ser Asn Thr Ala Tyr Leu Gln Val Ser Arg Leu Thr Ser Glu Asp 
237 80 85 90 
238 
239 Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
240 95 100 105 
241 
242 Ala Met Asp Tyr Trp Gly Gln Gly Ala Ser Val Thr Val Ser Ser 
243 110 115 120 
244 
245 
246 (2) INFORMATION FOR SEQ ID N0:7: 
247 
248 (i) SEQUENCE CHARACTERISTICS: 
249 (A) LENGTH: 27 bases 
250 (B) TYPE: nucleic acid 
251 (C) STRANDEDNESS: single 
252 (D) TOPOLOGY: linear 
253 
254 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 
255 
256 
257 TCCGATATCC AGCTGACCCA GTCTCCA 27 
258 
259 
260 
261 (2) INFORMATION FOR SEQ ID NO:S: 
262 
263 (i) SEQUENCE CHARACTERISTICS: 
264 (A) LENGTH: 31 bases 
265 (B) TYPE: nucleic acid 

06/25/91 
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• • Paqe: 6 Raw Sequence Listinq 

266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 

Patent App1ication US/07/715,272 

(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:8: 

f.s Oft_ no+· .vq.J ; J 
GTTTGATCTC CAGCTTGGTA C~DCCGA A 31 1 

V -t> -+· (\Q_,. · ru _/'(__ . 

(2) INFORMATION FOR SEQ ID N0:9: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 bases 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 

(2) INFORMATION FOR SEQ IDNO:lO: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 34 bases 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:lO: 

TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 

··""""' 06/25/91 
10:32:19 
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• PAGE: 1 SEQUENCE VERIFICATION REPORT DATE: 06/25/91 
TIME: 10:32:20 PATENT APPLICATION US/07/715 1 272 

LINE ERROR 

272 
269 
287 
284 

Wrong Nucleic Acid Designate~~ 
Entered and Cale. Seq. Length ditferl?,!rf(J' 
Wrong Nucleic Acid DesignatorL..----....._ 
Entered and Cale. Seq. Length differ) 

ORIGINAL TEXT 

~GATCTC CAGCTTGGTA C~DCCGA A 31 
~..J6) (:i)AEQUENCE DESCRIPTI~ SEQ ID N0:8: 

AGGt!JZAXCT GCAGXAGTCX GG 22 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 
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PAGE: 1 • • SEQUENCE MISSING ITEM REPORT 
PATENT APPLICATION US/07/715 1 272 

MANDATORY IDENTIFIER THAT WAS NOT FOUND 

DATE: 06/25/91 'l 
TIME: 10:32:20 j 
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PAGE: 1 

LINE ORIGINAL TEXT 

• • SEQUENCE CORRECTION REPORT 
PATENT APPLICATION US/07/715 1 272 

CORRECTED TEXT 

DATE: 06/25/91 
TIME: 10:32:20 
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Genentech, .Inc. Paul J. carter 
07/715,272 
June 14, 1991 

Attn: carolyn R. Adler 
460 Point San Bruno Blvd. 
South San Francisco, CA 94080 

Mailed: ? ' 3 - q I 

This 1pplica1.i.>n contains sequence disclosures lhat are encompas · · ons for'nucleo· 
tide and/or amino acid sequences set fonh in 37 CFR I 1.82 l(a)(I) and (a)(2). However, this 
application fails 10 comply with one or more or the requirements of 37 CFR H 1.821 through 1.825 
115 foUows: 

0 I. This application clearly fails to comply with lhe collective requirements of I§ 1.821 
through I .825. Applicant's 111ention is directed to these ~iulations, I copy or which is ~llached. 

0 2. This application does not confonn eitclusively to·lhe requirements of H 1.821 through 
J.825. The non-conforming material should be deleted. § l .821{b). 

0 3: This application does not contain, as a separate pan of lhe disclosure on paper copy. 1 · 

"Sequence Listing." I I .82 l_{c). 

0 4. This application does contain, as a separate pan of the disclosure on paper copy, a 
"Sequence Listing." Howev~r. the "Sequence Listing" docs not comply with the requirements of 

H J.821 through 1.825 as f~tlows: 

0 a. The scque~ce data docs not comply wilh the symbol and fonnat ~quirements of 

paragraphs (b) through {p) off 1.822. Specifically:-------------

0 b. The "Sequence Listing" docs not comply with the location and page ~quire· 
ments of paragraph (a) off 1.823. 

0 c. The "Sequence Listing" does not comply with the infonnation requirements of 

paragraph (b) of§ 1.823. Specifically:----------------

0 S. The description and/or claims of the patent application m:ntion a sequence lhat is set 
fonh in the "Sequence Listing" but reference is not properly made to the sequence by use of a 
sequence identifier as required by f 1.821 (d). 

0 6. A copy of lhe "Sequence Usting" in computer readable form has no1 been submitted as 
required by § l.82 l(e). · 

[3"' copy of the "Sequence Listing" in computer readable form has been submiued. How-

cver, lh c ~uter da le fo does not comply with the requirements of§ 1.824. Specifically: 

0 8. A statement that the content or the paper and computer readable copies arc the same 

has not t;>ccn submitted as required by I 1.821(1). 

0 9. The. amendment to or replacement.of the ~aper and/or computer.readable copies of the 
"Sequence Listing" docs nor comply with the requirements off t82S(a) through (c). 

0 10. The computer readable fonn that has been filed with this application has been found 

to be damaged and/or unreadable. Applicant must provide a substitute copy of the data in computer 
"Udable form accompanied by a statement that the substitute data is identical 10 that originally 

' 6 l.825(d). Specifically: --------· _· ----------

Other: ~~~~~~~~~~~-~~-~~--~---

"'!VEN ONE MONTH FROM rnE DA TE OF nus LETIER WilHIN WHJCH 
1 nIE ABOVE REQUIREMEITTS. Failure to comply with lhe above require· 
'\ANDONMEITT of the application under 37 CFR 1.82 l(g). Extensions of 

v filing a petition accompanied by lhe exrension fee under the provisioM of 
the response 10, and any questions about, this notice to the undersigned. A 
.. be returned ~~h your response. . -
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UNITED STA,1[s DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address· COMMISSICl'\IER OF PATENTS AND TRAOCM/\RKS 

Washington. D.C 20231 

APPLICATION NUMBER FILING DATE FIRST NAMED APPLICANT A ITV CX>CKET NOJ1 ITLf 

07/715,272 •)6/l.4/91 709 

GENENTECH, INC. 
ATTN: CAHOL YI~ R. AH.ER 
460 POINT SAN BR~~O BLVD. 
•30UTH SAN FRANC 1 £>CO, CA 94 080 000 

DATE MAILED: 

NOTICE TO FILE MISSING PARTS OF APPLICATION 
FILING DATE GRANTED 

A filing date has been granted to this opplication. However, the following parts are missing. 

If nil missing parts are filed within the period set below, the total amount owed by applicant ns n 

~"'entity, 0 small entity (verified statement filed), is $ /.2 tJ .(){) . 
1. 0 The statutory bnsic filing fee is:D missing 0 insufficient. Applicant as n 0 large entity 

1)7 /0::</91 

0 small entity, must submit $ to complete the bnsic filing fee ond MUST ALSO 
SUBMIT THE SURCHARGE AS INDICATED BELOW. 

2. 0 Additional claim fees of'$ ns o. 0 lnrge entity 0 small entity, including nnyrequired multiple 
dependent claim fee, are required. Applicant must submit the additional clnim foes orcnnce?-l the ndditionnl 
c!nims for which fees are due. NO SURCHARGE IS REQUIRED FOR THIS ITEM. 

3. 0 Tho oath or declaration: 
0 ismissing. 
0 doos not cover items omitted nt time of execution. 

An ooth or declaration in compliance with 37 CFR 1.63, identifying the application by the above Application 
Number and Filing Date is required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED 
BELOW. 

4. 0 The oath or declaration docs not identify the application to which it applies. An oath or declnmtion in 
compliance with 37CFR1.63, identifying the application by the above Application Number nnd Filing Date 
is required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW. 

5. ~The signature to the oath or declaration is: l!t'firlssing; 0 n reproduction; 0 by n person other thnn the 
inventor or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A proper}y signed ooth or declaration in 
compliance with 37CFR1.63, identifying the npplicntion by the above Application Number nnd Filing Dnte 
is required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW .. 

6. 0 The ~ignoture of the following joint inventor(s) is missing from the oath or declaration: 

-----------· An oath or declaration listing the names of all inventors nnd signed Ly 
tho omitted invcntor(s), identifying this npplicntion by the above Application Number and Receipt Date is 
required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW. 

7. 0 The npplicntion wns filed in a lnngunge other than English. Applicant must tile n verified English 
translation of the application and a fee of $30.00 under 37 CFR l.l 7(k), unless this foe hns already been 
pnid. NO SURCHARGE IS RERQUIRED FOR THIS ITEM. 

8. O A $G0.00 processing fee is required for returned checks. (37 CFR I.2l(m)), 

9. O Your filing receipt wns maitcd in error because check wns returned without payment. 

10. 0 Other. 

An Application Number nnd Filing Date have been assigned to this opplicntion. The missing parts nnd foes 
identified above in items l nnd 3-6 must oo timely provided ALONG WITH THE PAYMENT OF A 
SURCHARGE of $120.00 for large entities or $60.00 for small entities who have filed n verified statement 
claiming such status. The surchngeis set forth in 37 CFR l.16(e). Applicant is given ONE MONTH FROM 
THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE FILING DATE of this application, 
WHICHEVER IS LATER, within which lo file nll missing parts and pay any foes required above to avoid 
nbnndonment. Extensions of time mny he obtained by filing n petition nccompnnfod Ly the extension foe 
under the provisionsof37 CFR l. !36(n). 

Direct the response to, and nny questions about, this notice to ATTENTION: Application Division, 
Special Handling Unit. 

of this notice MUST be returned with response. 
",<____, 

cP 
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·......_;,' UNITED STA__J DEPARTMENT OF ~~[;;CE 

Patent and Trademark Office 
Adlhss: ~OF PAlENTS AND TRA0CMARKs 

Washington, 0.C. 20231 

FILING DATE FIRST NAMED APPLICANT 

07/71;:'.., ?.7.2 

EiE:lll'.f·rn:TH,v J MC. 
r .. 111~, cr~nOl.,YN 1i. r;vu:1~ 
4( (I f'(t J!'l1 '·<;:C<f l lll11Jtll"t f:I VI•. 
~,•)l•TI I sr..n ~f'Ar·.H'.:'.l!'.:,CO ... ~ ... 94 0>.0fl 

ATTY tX>CKET NOJTlnE 

r· 

l)(U) 

DATE MAILED: 

·~;:NOTICE TO FiLE MISSING PARTS OF APPLICATION 
: . . . : FILING DATE GRANTED 

l 
A filing date has been granted to this application. However, the following parta are missing. 

If all missing parts are filed within the period aet below, the total amount owed by applicant as a 

~entity, 0 small entity (verified stetement filed). is $ /-2d ·OU • 

l. 0 The statutory basic filing fee la: 0 missing 0 irl8Ufficient. Applicant as a 0 large entity 
0 email entity, must submit $ to complete the basic filing fee and MUST ALSO 
SUBMIT THE SURCHARGE AS INDICATED BELOW. 

2. 0 . Additional claim fees of $ as a 0 large entity 0 mnall entity, including any required multiple dependent claim fee, are required. Applicant must oubmit the additional claim fees or cancel the additional claims for which fees are due. NO SURCHARGE IS REQUIRED FOR THIS ITEM. . 
3. O Tho oath or declaration: 

0 . is miising. 
0 •does not cover items omitted at time of execution. 
An oath or declaration in compliance with 37CFR1.63, identifying the application by the above Application Number and Filing Date is required.· A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW. 

4. 0 The oath or declaration does not identifY the application to which it applies. An oath or declaration in compliance with 37CFR1.63, ldontifyingthe application by the above APplication Number and Filing Date is required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW. 
5. Q.o""'rhe signature to the oeth or declaration is: C31liissing; 0 a reproduction; 0 by a person other than the inventor or a person qualified under 37CFR1.42, 1.43, or 1.47. A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above Application Number and Filing Date la required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW •. 
6. 0 The signature of the following joint inventor(s} is missing from the oath or declaration: 

-----------· An oath or declaration listing the names of all inventors and signed by the omitted inventor(s). identifying this application by the above Application Number and Receipt Date is · required. A SURCHARGE MUST ALSO BE SUBMITTED AS INDICATED BELOW. 
7. 0 The application "was filed in a language other than English. Applicant must file a verified English translation of the application and a fee of $30.00 under 37 CFR 1.l 7(k}, unless this fee has already been paid. NO SURCHARGE IS RERQUIRED FOR THIS ITEM. 
8. 0 A $SO.OO processing fee is required for returned checks. (37 ?FR l.2l(m)). 
9. o Your filing receipt was mailed in error because check was returned without payment. 

10. 0 Other. 

An Application Number and Filing Date have been assigned to this application. The missing parts and fees Identified above In items l and 3-6 must be timely provided ALONG WITH THE PAYMENT OF A .SURCHARGE of $120.00 for large entities or $60.00 for small entities who have filed a.verified statement · claiming such status. The surchage is set forth in 37 CFR 1.16(e). Applicant is given ONE MONTH FROM 'THE DATE OF THIS LETTER, OR TWO 'MONTHS FROM THE FILING DATE of this application, WHICHEVER IS LATER, within which to file all missing parts and pny any fees required above to avoid abandonment. Extensions of time may be obtained by filing a petition eccompnnied by the extension fee under the provisions of 37 CFR 1.136(a). 

Direct the response to, and any questions about, this notice to ATTENTION: APPiication Division, 
Special Handling Unit. . 

A COP, of this notice M1l.SI. be returned with response. 1, ( ,.· • ( ./)JV.,/.•. /t/i; (__.,, 

For: Manager, 4P'i>lication Division 
(703) 557: ,:;,;, 1~1.~ 

D520157 07/17/91 715272 
0/:0 105 i.?O.OOCll 
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PATENT DOCKET 709 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Group Art Unit: 

Paul J. Carter et al. Examiner: 

Serial No. 07/715,272 

Filed: 14 June 1991 

For: IMMUNOGLOBULIN VARIANTS 460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(415) 266-2614 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 
Attn: Application Branch 

Sir: 

TRANSMITTAL LETTER 

Transmitted herewith are the following documents: 

1. Declaration duly executed. 

2 Copy of PT0-1553. 

The Commissioner is hereby authorized to deduct the appropriate surcharge fee of $1 20 

associated with this communication or credit any overpayment to Deposit Account No. 07-0630. A 

duplicate of this sheet is enclosed. 

Respectfully submitted, 

G{~:~e·.~ 
Car:v;.~; l:er 
Reg. No. 32,324 

9 July 1991 

CERTIFICATE OF MAILING (37 CFR 1.8a) 

Rt:Gt:iv t:D 
JUt 1 8 1991 

APPLICATION DIVIS!ON-401 

I hereby certify that this paper is being deposited with the United States Postal Service on the date shown 
below with sufficient postage as first class mail in an envelope addressed to the: CoOlllissioner of Patents and 
Trademarks, 1~n, D.C. 20231. 

UlllJ//ll~ Date: 9 July 1991 
Carol Koehler 

l1 

139 of 389 Celltrion, Inc., Exhibit 1094



• • 
COMBINED DECLARATION FOR PATENT APPLICATION 

AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

. My residence, post office address and citizenship are as stated below next to my name, 

Docket No. 709 

I believe I am the original first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled 

IMMUNOGLOBULIN VARIANTS 

the specification of which (check one)_ is attached hereto or .lL was filed on 14 June 1991 as Application Serial No. 
07/715.272 and was amended on (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I hereby state that any Sequence Listing submitted with this application is submitted in paper copy and a computer
readable diskette, and that the content of the paper and computer readable copies are the same. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, Section 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign application(s) for patent 
or inventor's certificate listed below and have also identified below any foreign application for patent or inventor's 
certificate have a filing date before that of the application on which priority is claimed: 

Prior Foreign Application(s) Priority Claimed 
Yes No 

Number Country Day/Month/Year Filed 

I hereby claim the benefit under Title 35, United States Code, § 120 of any United States applications(s) listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of Title 35, United States Code, § 112, I acknowledge the duty 
to disclose material information as defined in Title 37, Code of Federal Regulations, § 1 .56(a) which occurred between 
the filing date of the prior application and the national or PCT international filing date of this application: 

Application Ser. No. Filing Date Status: Patented, Pending, Abandoned 

Application Ser. No. Filing Date Status: Patented, Pending, Abandoned 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and Trademark Office connected therewith. 

Carolyn R. Adler - Reg. No.~ $)/ 
Robert H. Benson - Reg. No. 30 446 
Walter E. Buting - Reg. No. 23,092 
Ginger R. Dreger - Reg. No.· 33,055 
Debbie Glaister - Reg. No. 33 888 
Janet E. Hasak - Reg. No. 27,043~ 

Max D. Hensley - Reg. No. 27 .043 
Dennis G. Kleid - Reg. No. 32,037 ~2? 
Nancy Olseki - Reg. No. 34,688 
Stephen Raines - Reg. No. ,25,912 
Daryl B. Winter - Reg. No. 32,637 
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• Serid correspondence to &>t Genentech, Inc. 
&6.:J.. Attn: Carolyn R. Adler 
11>1 460 Point San Bruno Boulevard 
"?a::L. South San Francisco, CA 94080 

Telephone: (415) 266-2614 

• Page 2 of 2 

'1 hereby declare that all statements made herein of my own knowledge and belief are believed to be true; and funher 

that these statements were made with the knowledge that willful false statements and the like so made are punishable 

by fine or Imprisonment or both, under Section 1001 of Title 18 of the United States Code and that willful false 

statements may jeopardize the validity of the application or any patent issued thereon. 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and follow instructions from 
his foreign patent agent as to any action to be taken in the Patent and Trademark Off ice regarding this 
application without direct cormunication between the U.S. attorney or agent and the undersigned. In the event 
of e change in the persons from whom instructions may be taken, the U.S. attorney or agent named herein will be 
so notified by the undersigned. 

Residence 
2074 18th Avenue ./ 
San Francisco, CA 94116 

CHizenship 
United Kingdom 

Post Office Address 
460 Point San Bruno Boulevard 
South San Francisco, CA 94080 

Residence 
1900 Gough Street, #206 
San Francisco, CA"'94109 

Citizenship 
United States of America 

Post Office Address 
460 Point San Bruno Boulevard 
South San Francisco, CA 94080 

full name of third joint inventor, if any 

Third Inventor's signature 

Residence 

Citizenship 

Post Off ice Address 
460 Point San Bruno Boulevard 
South San Francisco, CA 94080 

Date 

Date 

6-!C/-91 

Date 
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Best Available Copy 

REClUY.ED 

JUL 0 & 1991 

Genentech, Inc. Legal Dept. 

Paul J. carter 
07/715,272 
June 14, 1991 

NOTICE TO COMPL V WITH REQUIREMEl'\TS FOR PATENT APPLICATIONS 

. CO~AINING NUCLEOTIDE SEQUENCE AND/OR AMINO ACID SEQUENCE 

DISCLOSURES Mailed: 

1lais applica1.lon contains sequence disclosures lhar are encompassed by che der1nilions for nucleo

dde and/or amino acid sequences set (onh in 37 CFR I 1.121(aXI) and C•X2). However, !his 

tpplicalion rails to comply wllh one or more of die requirements or 37 CFR H .1.121 lhrou&h U2S 

u~: . . 

0 I. This application clearly fails to comply wllh die coilecdve requirements or fl 1.821 

dlrouJh 1 :82S. Applicant's auenllon is direc1ed to lhese reaulalions, a copy of which is llllched. 

0 2. This appllcalion does not confonn exclusively tolhe requltemenu of H 1.821 lhrouah 

1.125. The non-conformin& material should t\e delett.d. t l.821(b). 

0 i This 1pplic1rion does nol con1&in, as a separaie pan ofche disclosure on piper copy, a 

"Sequence LlstinJ." f J.821(c). . 

0 4. This •~plication does conlaln, as 1 separate pan or lhe disclosure on parer copy, a 

"Sequence UstinJ. Howev~r. the "Sequence Ustin&" does not comply wilh die requirements of 

ff l.821 ~ugh l.82S as l~Uows: 

0 L The seque~ce data does not comply wldl lhe symbol and formal requirements or 

paniraphs {b) lhrough (p) off 1.822. Specifically: · 

0 b. The "Sequence Llstin&" does not comply with the locadon and paae require· 

men1s or parairaph (•)or I 1.823. . 

0 c. The "Sequence Listin&" does not comply with the inronnation requiremenl5 or 

parapaph (b) off 1.823. Specifically:---------------

0 S. The description and/or claims of the parenr application m:ntion • sequence lhat is set 

ronh In the "Sequence Listin&" but rererence is not properly made to the sequence by use of a 

sequence Identifier as required by f l.82l(d). 

. 0 6. A copy or the "Sequence Ustin&" in computer readable Corm has not been submint.d as 

re.quired by f I .821(e). · 

~ 
ever, th c 

copy of lhe "Sequence Llstin&" in cornpurer readable rorm has been submitted. How· 

uter dal>le fo _ does not comply wilh lhe requirermnts or f 1.824. Specifically: 

0 8. A statement that lhe content or the paper and computer readable copies arc the same 

has not l:/cen submiued as required by I 1.821(1). 

0 9. The amendment io or replacemcnr.or die paper and/or computer JC&dable copies or 1he 

.. Sequence Listing" does not comply with lhe requirements er I 1.825(t) through (c). 

D 10. The computer readable fonn that has been filt.d with this applicarion has been found 

to be damaged and/or unreadable. Applicanl must provide a substitute copy or the data in computer 

readable form accompanied by• statement that the substitute data is identical to that oris\nally 

filed. f l.82S(d). Specifically: -------·-·----------

0 11. Other:-------------------
APPUCAm JS OIVEN ONE MONTH FROM nm DATE OF lHJS LETl'ER. WTIHJN WHICH 

TO COMPL. Y WITH THE ABOVE REQUIREMEl'Tl'S. Failure to comply wilh the above r~ulrc· 

· · ments will result in ABANDONMENT of lhe application under 37 CFR 1.821(&). Extensions of 

t.ime may be obtained by rilin& • petition accompanied by the extension rec under the provisions or 

37 CFR l·l.ll6. Direct the response 10, and any quesrions about, this notice to lhe undcrsianed. A 

copy of this notice MUST be returned with your response. 
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10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Carter, Paul J. 
Presta, Leonard G. 

(ii) TITLE OF INVENTION: Immunoglobulin Variants 

(iii) NUMBER OF SEQUENCES: 10 

(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: 460 Point San Bruno Blvd 
(C) CITY: South San Francisco 
(D) STATE: California 
(E) COUNTRY: USA 
(F) ZIP: 94080 

(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: 5.25 inch, 360 Kb floppy disk 
(B) COMPUTER: IBM PC compatible 
(C} OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: patin (Genentech} 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/715,272 
(B) FILING DATE: 14-June-1991 
(C} CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 
(B} FILING DATE: 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Adler, Carolyn R. 
(B) REGISTRATION NUMBER: .32,324 
(C} REFERENCE/DOCKET NUMBER: 709 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 415/266-2614 
(B) TELEFAX: 415/952-9881 
(C) TELEX: 910/371-7168 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: amino acid 
(D} TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Asn 
20 25 30 

Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 45 

Leu Leu Ile Tyr Ser Ala Ser Phe Leu Glu Ser Gly Val Pro Ser 
50 55 60 
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'-· Arg Phe Ser Gly Ser Arg Ser Gly Thr Asp Phe Thr Leu Thr Ile 
65 70 75 

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
5 80 85 90 

His Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
95 100 105 

10 Ile Lys Arg Thr 
109 

(2) INFORMATION FOR SEQ ID N0:2: 

15 (i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 

Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 5 10 15 

25 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys 
20 25 30 

Asp Thr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lye Gly Leu 
35 40 45 

30 
Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 

50 SS 60 

Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 
35 65 70 75 

Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

40 Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
95 100 105 

Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
110 115 120 

45 

(2) INFORMATION FOR SEQ ID N0:3: 

(i) SEQUENCE CHARACTERISTICS: 
so (A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 
55 

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
1 5 10 15 

Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser 
60 20 25 30 

Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
35 40 45 
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Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
50 55 60 

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
·5 65 70 75 

Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
80 85 90 

10 Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu 
95 100 105 

Ile Lys Arg Thr 
109 

15 
( 2) INFORMATION FOR SEQ ID N0:4: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 

20 (B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

25 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
1 5 10 15 

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

30 
Asp Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Val Ile Ser Glu Asn Gly Gly Tyr Thr Arg Tyr 
35 50 55 60 

Ala Asp Ser Val Lye Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 
65 70 75 

40 Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
80 85 90 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
95 100 105 

45 
Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 

110 ll.S 120 

50 (2) INFORMATION FOR SEQ ID N0:5: 

( i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: amino acid 

55 (D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:S: 

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
60 1 5 10 15 

Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Asn 
20 25 30 
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• 
' Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly His Ser Pro Lys 

35 40 45 

Leu Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Thr Gly Val Pro Asp 
-5. 50 55 60 

Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 
65 70 75 

10 Ser Ser Val Gln Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln 
80 85 90 

His Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu 
95 100 105 

15 
Ile Lys Arg Ala 

109 

(2) INFORMATION FOR SEQ ID N0:6: 
20 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 120 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

25 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly 
1 5 10 15 

30 
Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile Lys 

20 25 30 

Asp Thr Tyr Ile His Trp Val Lye Gln Arg Pro Glu Gln Gly Leu 
35 35 40 45 

Glu Trp Ile Gly Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
50 55 60 

40 Asp Pro Lys Phe Gln Asp Lys Ala Thr Ile Thr Ala Asp Thr Ser 
65 70 75 

Ser Asn Thr Ala Tyr Leu Gln Val Ser Arg Leu Thr Ser Glu Asp 
80 85 90 

45 
Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 

95 100 105 

Ala Met Asp Tyr Trp Gly Gln Gly Ala Ser Val Thr Val Ser Ser 
50 110 115 120 

(2) INFORMATION FOR SEQ ID N0:7: 

SS (i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 27 bases 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

60 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 

TCCGATATCC AGCTGACCCA GTCTCCA 27 
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' (2) INFORMATION FOR SEQ ID NO:S: 

·s, . ( i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 31 bases 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

10 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:S: 

GTTTGATCTC CAGCTTGGTA CCHSCDCCGA A 31 
15 

(2) INFORMATION FOR SEQ ID N0:9: 

20 (i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 22 bases 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

25 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 

AGGTSMARCT GCAGSAGTCW GG 22 
30 

(2) INFORMATION FOR SEQ ID NO:lO: 

35 (i) SEQUENCE CHARACTERIS~ICS: 
(A) LENGTH: 34 bases 
(B) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(D) TOPOLOGY: linear 

40 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:lO: 

TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 
45 
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PATENT DOCKET 709 ~.J!: 7 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of ) 
) 

PAUL J. CARTER ET AL. ) 
) 

Serial No. 071715,272 ) 
) 

Filed: June 14, 1991 ) 
) 

For: IMMUNOGWBULIN VARIANTS ) 
) 
) 

Art Unit: to be assigned 

Examiner: to be assigned _ . 
l hereby certify thot this correspondence· ti .bela9 
deposited with the United States Postal Se~ et 
first clan meil in en envelope addressed to: Cont-

. . er of Patents and Trademarks, Wadnngton, 
m1111on l t '\ '\. \ 
l).C,, 20231 on ~ U. l "\ \ 1.. \ 

( Oete of Deposit) 

\...0 \} ls e:: s T12A5 '° Pc1.f C. tt 
Name of Depositing Party - ~+v,,. .. Jrt"1~JJJ.iA 

RESPONSE AND PRELIMINARY iUilJNDMENT ~ttfk(..d t,,, _,,IA"fl'V...,,_(J , 
Sf;natuni of Depositing Porty 

Honorable Commissioner of Patents and Trademarks 
Washington, D. C. 20231 

Sir: 

)\,\. \\,\ \ i., \gq \ 

This is responsive to the Notice to Comply with Requirements for Patent Applications 

Containing Nucleotide and/or Amino Acid Sequence Disclosures, mailed June 25, 1991. The 

inventors also take this opportunity to correct two minor grammatical errors in the application, 

and add no new matter. 

Enclosed is an amended sequence listing submitted with a paper copy and a computer-

readable diskette. The sequence listing has been corrected to conform exactly to the sequences 

as recited in the specification as originally filed. I hereby state that the content of this paper and 

computer readable copies are the same, and that this amendment corrects errors in the previous 

sequence listing submission without adding new matter. 

. IN THE SPECIFICATION: 

Please make the following amendments: 
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• • -/ / 
On page 12, line 1, delete genes and i~ --sequences-. / 

On page 16, line 12, delete intrachain-affecting and insert -inter'chain--affecting. 

July 12, 1991 
460 Point San Bruno Blvd 
South San Francisco, CA 94080 

Respectfully Submitted, 
GENENTECH, INC. 

c'~~-~ 
Reg. No. 32,324 
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• • Page: 1 Rav Sequence Listinq 

Patent App1ication US/07/715,272A 

1 SEQUEHCE LISTING 
2 
3 (1) GENERAL INFORMATION: 
4 
5 (i) APPLICANT: Carter, Paul J. 
6 Presta, Leonard G. 
7 
8 (ii) TITLE OF INVENTION: Immunoglobulin Variants 
9 

10 (iii) NUMBER OF SEQUENCES: 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

'28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

(iv) CORRESPONDENCE ADDRESS: 
(A) ADDRESSEE: Genentech, Inc. 
(B) STREET: 460 Point San Bruno Blvd 
(C) CITY: South San Francisco 
(D) STATE: California 
(E) COUNTRY: USA 
(F) ZIP: 94080 

(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: 5.25 inch, 360 Kb floppy 
(B) COMPUTER: IBM PC compatible 
(C) OPERATING SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: pa tin (Genentech) 

(vi) CURRENT APPLICATION DATA: 
(A) APPLICATION NUMBER: 07/715,272 
(B) FILING DATE: 14-June-1991 
(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 
(A) APPLICATION NUMBER: 
(B) FILING DATE: 

(viii) ATTORNEY/AGENT INFORMATION: 
(A) NAME: Adler, Carolyn R. 
(B) REGISTRATION NUMBER: 32,324 
(C) REFERENCE/DOCKET NUMBER: 709 

) 

(ix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: 415/266-2614 
(B) T~LEFAX: 415/952-9881 
(C) TELEX: 910/371-7168 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 109 amino acids 
(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

disk 

07/19/91 
16:16:24 
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• Page: 2 Raw Sequence Listing 

Patent App1ication US/07/71S,272A 

54 Asp I1e G1n Met Thr G1n Ser Pro Ser Ser Leu Ser Ala Ser Val 
55 1 5 10 15 
56 
57 G1y Asp Arg Va1 Thr I1e Thr Cys Arg A1a Ser G1n Asp Va1 Asn 
58 20 25 JO 
59 
60 Thr A1a Va1 A1a Trp Tyr G1n G1n Lys Pro G1y Lys Ala Pro Lys 
61 J5 40 45 
62 
6J Leu Leu I1e Tyr Ser A1a Ser Phe Leu G1u Ser G1y Val Pro Ser 
64 50 55 60 
65 
66 Arg Phe Ser G1y Ser Arg Ser G1y Thr Asp Phe Thr Leu Thr I1e 
67 65 70 75 
68 
69 Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
70 80 85 90 
71 
72 Bis Tyr Thr Thr Pro Pro Thr Phe Gly Gln Gly Thr Lys Val Glu 
7J 95 100 105 
74 
75 Ile Lys Arg Thr 
76 109 
77 
78 (2) INFORMATION FOR SEQ ID N0:2: 
79 
80 (i) SEQUENCE CHARACTERISTICS: 
81 (A) LENGTH: 120 amino acids 
82 (B) TYPE: amino acid 
8J (D) TOPOLOGY: linear 
84 
85 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 
86 
87 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
88 1 5 10 15 
89 
90 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Asn Ile Lys 
91 20 25 JO 
92 
9J Asp Thr Tyr Ile His Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
94 J5 40 45 
95 
96 Glu Trp Val Ala Arg Ile Tyr Pro Thr Asn Gly Tyr Thr Arg Tyr 
97 50 55 60 
98 
99 Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 

100 65 70 75 
101 
102 Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
103 80 85 90 
104 
105 Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
106 95 100 105 

07/19/91 
16:16:26 
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Page: 3 Raw Sequence Listinq 

Patent App1ication US/07/715,272A 

107 
108 Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
109 110 115 120 
110 
111 
112 (2) INFORMATION FOR SEQ ID N0:3: 
113 
114 (i) SEQUENCE CHARACTERISTICS: 
115 (A) LENGTH: 109 amino acids 
116 (B) TYPE: amino acid 
117 (D) TOPOLOGY: linear 
118 
119 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:3: 
120 
121 Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val 
122 1 5 10 15 
123 
124 Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Asp Val Ser 
125 20 25 30 
126 
127 Ser Tyr Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys 
128 35 40 45 
129 
130 Leu Leu Ile Tyr Ala Ala Ser Ser Leu Glu Ser Gly Val Pro Ser 
131 50 55 60 
132 
133 Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 
134 65 70 75 
135 
136 Ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln 
137 80 85 90 
138 
139 Tyr Asn Ser Leu Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu 
140 95 100 105 
141 
142 Ile Lys Arg Thr 
143 109 
144 
145 (2) INFORMATION FOR SEQ ID N0:4: 
146 
147 (i) SEQUENCE CHARACTERISTICS: 
148 (A) LENGTH: 120 amino acids 
149 (B) TYPE: amino acid 
150 (D) TOPOLOGY: linear 
151 
152 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 
153 
154 Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly 
155 1 5 10 15 
156 
157 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
158 20 25 30 
159 

07/19/91 
16:16:28 
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Page: 4 Rav Sequence Listing 

Patent App1ication US/07/715,272A 

160 Asp Tyr Ala Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu 
161 3S 40 45 
162 
163 Glu Trp Val Ala Val Ile Ser Glu Asn Gly Gly Tyr Thr Arg Tyr 
164 so S5 60 
165 
166 Ala Asp Ser Val Lys Gly Arg Phe Thr Ile Ser Ala Asp Thr Ser 
167 6S 70 75 
168 
169 Lys Asn Thr Ala Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp 
170 80 8S 90 
171 
172 Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly Gly Asp Gly Phe Tyr 
173 95 100 lOS 
174 
17S Ala Met Asp Val Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
176 110 llS 120 
177 
178 
179 (2) INFORMATION FOR SEQ ID NO:S: 
180 
181 (i) SEQUENCE CHARACTERISTICS: 
182 (A) LENGTH: 109 amino acids 
183 (B) TYPE: amino acid 
184 (D) TOPOLOGY: linea& 
18S 
186 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:S: 
187 
188 Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val 
189 1 s 10 15 
190 
191 Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Asn 
192 20 2S 30 
193 
194 Thr Ala Val Ala Trp Tyr Gln Gln Lys Pro Gly Bis Ser Pro Lys 
19S 35 40 45 
196 
197 Leu Leu Ile Tyr Ser Ala Ser Phe Arg Tyr Thr Gly Val Pro Asp 
198 so SS 60 
199 
200 Arg Phe Thr Gly Asn Arg Ser Gly Thr Asp Phe Thr Phe Thr Ile 
201 65 70 75 
202 
203 Ser Ser Val Gln ~la Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln 
204 80 85 90 
20S 
206 Bis Tyr Thr Thr Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu 
207 9S 100 lOS 
208 
209 Ile Lys Arg Ala 
210 109 
211 
212 (2) INFORMATION FOR SEQ ID N0:6: 

07/19/91 
16:16:30 
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• Page: 5 Raw Sequence Listing 

Patent App1ication US/07/715,272A 

213 
214 (i) SEQUENCE CHARACTERISTICS: 
215 (A) LENGTH: 120 amino acids 
216 (B) TYPE: amino acid 
217 (D) TOPOLOGY: linear 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
23S 
236 
237 
238 
239 
240 
241 
242 
243 
244 
24S 
246 
247 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:6: 

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu 
1 5 10 

Ala Ser Leu Lys Leu Ser Cys Thr Ala Ser 
20 2S 

Asp Thr Tyr Ile Bis Trp Val Lys Gln Arg 
35 40 

Glu Trp Ile Gly Arg Ile Tyr Pro Thr Asn 
so SS 

Asp Pro Lys Phe Gln Asp Lys Ala Thr Ile 
6S 70 

Ser Asn Thr Ala Tyr Leu Gln Val Ser Arg 
80 8S 

Thr Ala Val Tyr Tyr Cys Ser Arg Trp Gly 
9S 100 

Ala Met Asp Tyr Trp Gly Gln Gly Ala Ser 
llO llS 

(2) INFORMATION FOR SEQ ID N0:7: 

248 (i) SEQUENCE CHARACTERISTICS: 
249 (A) LENGTH: 27 bases 
2SO (B) TYPE: nucleic acid 
251 (C) STRANDEDNESS: single 
252 (D) TOPOLOGY: linear 
2S3 
254 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:7: 
25S 
256 
257 TCCGATATCC AGCTGACCCA GTCTCCA 27 
258 
259 
260 
261 (2) INFORMATION FOR SEQ ID N0:8: 
262 
263 (i) SEQUENCE CHARACTERISTICS: 
264 (A) LENGTH: 31 bases 
265 (B) TYPE: nucleic acid 

Leu Val Lys Pro Gly 
15 

Gly Phe Asn Ile Lys 
30 

Pro Glu Gln Gly Leu 
45 

Gly Tyr Thr Arg Tyr 
60 

Thr Ala Asp Thr Ser 
75 

Leu Thr Ser Glu Asp 
90 

Gly Asp Gly Phe Tyr 
105 

Val Thr Val Ser Ser 
120 

07/19/91 
16:16:32 
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• Page: 6 Raw Sequence Listinq 

Patent App1ication US/07/715,272A 

266 (C) STRANDEDNESS: single 
267 (D) TOPOLOGY: linear 
268 
269 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:8: 
270 
271 
272 GTTTGATCTC CAGCTTGGTA CCHSCDCCGA A 31 
273 
274 
275 
276 (2) INFORMATION FOR SEQ ID N0:9: 
277 
278 (i) SEQUENCE CHARACTERISTICS: 
279 (A) LENGTH: 22 bases 
280 (B) TYPE: nucleic acid 
281 (C) STRANDEDNESS: single 
282 (D) TOPOLOGY: linear 
283 
284 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 
285 
286 
287 AGGTSMARCT GCAGSAGTCW GG 22 
288 
289 
290 
291 (2) INFORMATION FOR SEQ ID NO:lO: 
292 
293 (i) SEQUENCE CHARACTERISTICS: 
294 (A) LENGTH: 34 bases 
295 (B) TYPE: nucleic acid 
296 (C) STRANDEDNESS: single 
297 (D) TOPOLOGY: linear 
298 
299 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:lO: 
300 
301 
302 TGAGGAGACG GTGACCGTGG TCCCTTGGCC CCAG 34 
303 
304 

07/19/91 
16:16:34 

155 of 389 Celltrion, Inc., Exhibit 1094



PAGE: 1 

LINE ERROR 

SEQUENCE VERIFICATION REPORT 
PATENT APPLICATION US/07/715,272A 

ORIGINAL TEXT 

DATE: 07/19/91 
TIME: 16:16:36 

27 Wrong application Serial Humber c:Jll-cA) APPLICATION HUMBER: 07/715,272 
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II 

/
/·,/ 
A· 

t 

SEQUENCE MISSING ITEM REPORT 
PATENT APPLICATION US/07/71S,272A 

MANDATORY IDENTIFIER THAT WAS NOT FOtJND 

DATE: 07/19/91 
TIME: 16:16:36 
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PAGE: 1 

LINE ORIGINAL TEXT 

• • SEQUENCE CORRECTION REPORT 
PATENT APPLICATION US/07/715,272A 

CORRECTED TEXT 

DATE: 07/19/91 
TIME: 16:16:36 
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•• /: t ,s~e e f g~ 
( __ o M rf PATENT DOCKET·70 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ~ I 
· -1 K-CfY 

In re Application of 

Paul J. Carter et al. 

Serial No. 07/715272 

Filed: June 14, 1991 

For: lmmunoglobulin Variants 

Group Art Bln~PEIVED 

Examiner: MAY U 8 1992 

GROUP 180 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(415) 266-2614 

INFORMATION DISCLOSURE STATEME~by c.rtif., thet tb· . 
t;epcisited with the . . ,. .corresP,Or.oence: js b .. i<tq 
. • U1ut&d States Pos~r5e!Yice ,.$ 

Honorable Commissioner of Patents 11
'.st. cleu mod in en envelope a. dcitesse~· :r;. eo"'-

m1s11oner of Pet L. d T • ' and Trademarks en •• en rade~arb, tiahltioton. 

Washington, D.C. 20231 o.c., 20231 on 1Pn \ 30
1 

/C(QL. 
{Date of Deposit) 

LOJ )1 se .ST7ZM~M ~ tt Sir: 

The following items are supplied to the United States Patent and Trad'~me 0k.Cbm~~9t&mtvance 
S' the prosecution of the subject application. &.. Sig~eture of Depositing Party 

Chothia et al., J. Mo/. Biol. 186:651-663 (1985) tt \ 3>0:, lQ91. 
Novotny and Haber, Proc. Natl. Acad. Sci. USA 82:4592-4596 (1985) Date of Signeture 

Cabilly et al., U.S. patent No. 4,816,567 

Morrison, S. l. et al., Proc. Natl. Acad. Sci. USA 81 :6851-6855 (1984) 

Boulianne, G. L. eta/., Nature 312:643-646 (1984) 

Neuberger, M. S. et al., Nature 314:268-270 (1985) 

Bruggemann, M. eta/., J. Exp. Med. 166:1351-1361 (1987) 

Riechmann, L. et al., Nature 332:323-327 (1988) 

love et al., Methods in Enzymology 178:515-527 ( 1989) 

Bindon et al., J. Exp. Med. 168:127-142 (1988) 

Jones, P. T. et al., Nature 321 :522-525 (1986) 

Verhoeven, M. et al., Science 239: 1534-1536 (1988) 

Hale, G. et al., Lancet i: 1394-1399 ( 1988) 

Queen, C. et al., Proc. Natl. A cad. Sci. USA 86: 10029-10033 ( 1989) 

Co et al., Proc. Natl. Acad. Sci. USA 88:2869-2873 (1991) 

Gorman eta/., Proc. Natl. Acad. Sci. USA 88:4181-4185 (1991) 

Daugherty et al., Nucleic Acids Research 19(9):2471-2476 (1991) 
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Brown et al., Proc. Natl. Acad. Sci. USA 88:2663-2667 (1991) 

Junghans et al., Cancer Research 50: 1495-1502 ( 1990) 

Davies, D. R. et al., Ann. Rev. Biochem. 59:439-473 (1990) 

Chothia, C. & Lesk, A. M., J. Mo/. Biol. 196:901-917 ( 1987) 

Chothia, C. et al., Nature 342:877-883 (1989) 

Tramontano, A. et al., J. Mo/. Biol. 215:175-182 (1990) 

Margolies et al., Proc. Natl. Acad. Sci. USA 72:2180-2184 (1975) 

Pluckthun, Biotechnology 9:545-51 (1991) 

Spiegel berg et al., Biochemistry 9:4217-4223 ( 1970) 

Wallick et al., J. Exp. Med. 168: 1099-1109 ( 1988) 

Sox et al., Proc. Natl. Acad. Sci. USA 66:975-982 (1970) 

Margni et al., Ann. Rev. /mmunol.6:535-554 (1988) 

Fendly, B. M. et al., Cancer Res. 50:1550-1558 (1990) 

Neuberger et al., Nature 312:604-608 (1984) 

Takeda et al., Nature 314:452-454 (1985) 

• 
Page No. 2 

Snow and Amzel, Protein: Structure, Function, and Genetics 1 :267-279, Alan R. Liss, Inc. pubs. 
(1986) 

Cheetham, J ., Protein Engineering, 2(3): 170-1 72 ( 1988) 

WO 91 /09967, pub. 07 /11 /91, Adair et al. 

One copy of each item cited above is supplied, along with a completed Form PT0-1449. The 

Examiner is requested to make the citations of record. 

This submission is understood to complement the results of the Examiner's own independent 

search. The submission of this Disclosure Statement should not be construed as a representation that 

a search was made, or that the cited itms are inclusive of all the relevant and amterial citations that 

may be available publicly. 

The citation of any item is not an admission that the item is prior art. The right is reserved to 

antedate any item in adherence with standard procedures. 

Dated: April 30, 1992 

Respectfully submitted, 

GE&J;R~~ 
Carolyn R. Adler 
Reg. No. 32,324 
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•:=iENENTE(:H, INC. 
ATTN: CAf·lCIL YN R. /.\{.)LEI~ 

460 POll~I SAN BRUNO BLVD. 
SCJUTH SAt.I FRANCISCO, CA ·:M0<':'0 

UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Tradamark Office 

Addre .. <! COMMISSIONER OF PATENTS ANO TRADEMARKS 
Wa•l>ington, D.C. 20231 

1hls i!I a. rommur1ica1r.m from the<'Ml'tlln~r in charg•! of \-OLJr ripp!icatior.. 

COMMl5S!t'>N8 A Of PA l ( f·ffS AND THflDEMABKS . \ 

'),(lh11appllca1ionhaibeen~~ Rnponalwtooommunloationllledon 7,b') h I 0Thiue11onlemsdefinal. 

h~ llBIUtory period for 18&pon18 lo !his aclion le 181 to upire A-J monlh(o), ~days !rorn !he date of thla lell9r. 

Fall""' lo respond wllhln lhe period for response wl!I cause !he 81'P'lca~ abandoned. 35 U.S.C. 133 

' Part I 'THE FOLLOWIHG ATTACHMENT(SJ ARE PART OF THIS ACTIOH: 

1. 0 Notice of Relarancao Cll9d by Examiner, PT0-892. ~ ~tloe ra Palen! Drawing, PT0-948. 

s. 0 Notice of An Cited by Applicant, PT0-1449. ·~lice ollnlonnal Palen! Appllcalion, Form PT0-152 

a. 0 Information on How lo Ellact Drawing Changes, PT0-1474. 8. 0 . 

Part U SUMMARY OF ACTION 

1.p(_~. I- ~\e are pending In lhe appllcallon.' 

Of lhe.ebove. dalms ______________________ arawilhd1Bwn from considorlllon. 

2. 0 Clalm•-------------------------------haw been canoolled. 

s.O Claim•---------------------------- era ·aUowed. 

c.O Claim•-------------------------- are rejec1Bd. 

a. 0 Claim• era objecl9d to. 

~ 3'8""' l - I IA . · are subject lo raatriclian or election raqulramenl 

~Thie '8PPllcation has bean filed wllh Informal dmringa under 37 C.F.R. 1.85 which are acooplable for examination purpoaas. 

/a. 0 Formal drawings are """1racl In raaponoe to this Office action. 

t. 0 The oomocled or suba1H11111 drawings haw been raoelwd on · Under 37 C.F.R. -1.84 lhese drawing• 

819 0 aocap1able; 0 not acx:eplBble (188 explanation er Notice re Palen! Drawing, PT0-948) . 

• 10. 0 The propoaed additional or subati!U18 sheet(•) of drawings, tiled on-----·· ;has (have) been a -wd by !he 

examiner; a dleapproved by the examiner (188 explanalionJ. 

11. 0 The pTOPOl8cl drawing ooR'llCllon. filed ______ ~ ..... been ' c appt'0118d; a dsapprowd (sea explanation). 

12. 0 Ad111owl&dgamantla made ol lheclaim for priority under U.S.C. 119, Theoertllledoopy has Cl been raoalved Cl not been 19C8ived 

. a been filed In paranl appllcllllon, l8rlal no. ; tiled on _______ . 

13. 0 Slnoa thlt IPPlle&tlon apppall'S ID be In ooncltlon for allowance except for formal ma1181'1, pn>CeClltlon aa to the marita 11 dosed In 

8CCOldance whh lhe p!1IC'dce under Ex parl8 Quayle, 1935 C.D. 11; 453 O.G. 213. 

14.00!her 

i 
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• 
Serial No. 715272 

Art Unit 1806 

• 

Restriction to one 0£ the £allowing inventions is required 

under 35 U.S.C. 121: 

I. Claims 1-13, drawn to a method 0£ making an 

antibody and an antibody comprising a 

polypeptide, classi£ied in Class 435, 530 

subclass 69.1, 350. 

II. Claims 14-16, drawn to computer 

representations, classi£ied in Class 364, 

subclass 282.1+. 

The inventions are distinct, each £ram the other because 0£ 

the £allowing reasons: 

The two Groups are drawn to two di££erent products, Group I 

being a biological molecule and Group II being a machine. These 

constitute two di££erent statutory classes 0£ invention and are 

15 there£ore patentably distinct one £ram the other. 

Because these inventions are distinct £or the reasons given 

above and have acquired a separate status in the art as shown by 

their di££erent classi£ication and divergent subject matter, and 

because the searches £or the individual Groups are not 

20 coextensive, restriction £or examination purposes as indicated is 

proper. 

Applicant is reminded that upon the cancellation 0£ claims 

to a non-elected invention, the inventorship must be amended in 

compliance with 37 C.F.R. 1.48<b> i£ one or more 0£ the currently 
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• 
Serial No. 715272 

Art Unit 1806 

• 

named inventors is no longer an inventor of at least one claim 

remaining in the application. Any amendment 0£ inventorship must 

be accompanied by a diligently-filed petition under 37 C.F.R. 

1.48(b) and by the fee required under 37 C.F.R. 1.17<h>. 

A telephone call was made to Carolyn Adler, on 12/9/91, to 

request an oral election to the above restriction requirement, 

but did not result in an election being made and a written 

restriction was requested. 

Applicant is advised that the response to this requirement 

10 to be complete must include an election of the invention to be 

examined even though the requirement be traversed. 

1.143). 

<37 C.F.R. 

Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Lila 

15 Feisee whose telephone number is (703> 308-2731. 

Any inquiry of a general nature or relating to the status of 

this application should be directed to the Group receptionist 

whose telephone number is (703) 308-0196. 

Papers related to this application may be submitted to Group 

20 180 by facsimile transmission. Papers should be faxed to Group 

180 via the PTO FAX Center located in Crystal Mall 1. The faxing 

0£ such papers must conform with the notice published in the 

Official Gazette, 1096 OG 30 <November 15, 1989>. The CMl FAX 
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Serial No. 715272 

Art Unit 1806 

Center number is C703> 308-4227. The hours 0£ operation 0£ the 

Center are 8:45 am - 4:45 pm, Monday - Friday. 

Feisee/ lf~--~ 
May 11, 1992 

J.d:.~ 
SUPERVISORY PATENT EXAMINER 

GROUP180 

4 164 of 389 Celltrion, Inc., Exhibit 1094



• • PT<l.FORM 941'1 
(REV. 5-90) 
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Patent and Trademark Office 
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NOTICE OF DRAFTSMAN'S PATENT DRAWING REVIEW 

THE PTO DRAFTSMEN REVIEW ALL ORIGINALLY FILED DRAWINGS REGARDLESS 
OF WHETHER THEY WERE DESIGNATED AS INFORMAL OR FORMAL. 

The drawings filed 
I ' 

A. D are approved. 

B. ~ are objected to under 37 CFR 1.84 for the reason(s} checked below. The examiner will require submission of new, 
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on the back of this Notice. 
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7. [3-f'not99~aphs Not Approved. 

t15 r 
8. D Other. 

Telephone inquires concerning this review should be directed to the Chief Draftsman at telephone 
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PATENT DOCKET 709 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of Group Art Unit: 1806 

Paul J. Carter et al. Examiner: L. Feisee 

Serial No. 07 /715,272 

Filed: 14 June 1991 

For: lmmunoglobulin Variants 460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(415) 225-2614 

Honorable Commissioner of Patents 
and Tradamarks 

Washington, D.C. 20231 

Sir: 

Resoonse 

JUL 2 2 199'l 

This is responseive to the Restriction Requirement mailed 12 May 1992. A request for a one-- ~ 

, ·~ month extension of time to respond is submitted herewith, bringing the due date for this response to 

11 July 1992. This response is timely filed. 

The inventors hereby elect to prosecute Group_!. claims 1-13,; 

Respectfully submitted, 
GENENTECH, INC. 

10 July 1992 c~£4JL 
Reg. No. 32,324 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United States Postal Service as first 
class mail in an envelope addressed to: Conmissioner of Patents and Trademarks, Washington, D.C. 20 1, on !Q 
July 1992. 

Dated: 10 July 1992 
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Group Art Unit: 1806 

Examiner: L. Feisee 

460 Point San Bruno Boulevard 
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(415) 225-2614 

PETITION AND FEE FOR EXTENSION OF TIME 137 CFR 1 .1361aU 

Honorable Commissioner of Patents 
and Trademarks 

Was~:ington, D.C. 20231 

Sir: 

JUL 2 2 1992 

Applicant petitions the Commissioner of Patents and Trademarks to extend the time for 

,
1 

response to the Office action dated 12 May 1992 for one month(s) from 11 June 1992 to ·11 July 

1992. The extended time for response does not exceed the statutory period. 

Please charge Deposit Account Number 07-0630 in the amount of $110 to cover the cost of 

the extension. Any deficiency or overpayment should be charged or credited to this deposit account. 

A duplicate of this sheet is enclosed. 

Date: 10 July 1992 

Respectfully submitted, 

GENENTECH, INC. 

~t,;Jd_ 
Carolyn R. Adler 
Reg. No. 32,324 

CERTIFICATE OF MAILING (37 CFR 1.Bal 

I hereby certify that this paper is being deposited with the United States Postal Service on the date shown 
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s~1Glw files 

~-~- - ---- - -~ ,_ 

Fi·lj-155 ::fi_EI)LJ:N_E_1966:-1992/NOV -(9211.WI:) 
Fll~~ ~ ~ ~=BIOSll:S_ PREVIiEWS-69-92'/0CT BA9407: BARRM4307 

(C. BIOSIS 1992) 
-FiTe·--:- ·r3~~~B~~~·(~K_c}:_RpTA MEDICA) 74-92/ISS37 

-- - - - - (COPR. ESP BV/EM-i992) -
FiTe--3'e-g::coK 'SE~RCH ll.967-1992 UD=ll 71.0 

--- - --(topr'-:---19·92 by the Amer. Chem. soc.) 
?ds 

Set 
Sl 
S2 
SJ 
S4 
S5 
S6 
S7 
SS 
S9 
SlO 
Sll 
S12 
Sl3 
Sl4 
Sl5 
S16 
Sl7 
Sl8 
S19 
S20 
S21 
S22 
S23 
S24 
S25 
S26 

Items Description 
16 HUMANIZED()ANTIBODIES/TI 

332298 ANTIBODIES! FROM 155 /' rJ 
2253 IMMUNOGLOBULIN VARIABLE REGION! FROM 155 $y////j ,,vy A/ 't-or C.,l) rt: 

2253 S2 AND SJ 
862 HUMANIZ? 

2005 HUMANIS? 
16 S4 AND (HUMANIZ? OR HUMANIS?) 

636823 ANTIBOD? FROM 5,73,399 
165469 IMMUNOGLOBULIN 

41830 IG 
113462 VARIABLE 
392448 REGION 

862 (IMMUNOGLOBULIN OR IG) (W)VARIABLE(W)REGION 
604 CDR 

67991 COMPLEMENTARY 
112646 DETERMINING 

63 COMPLEMENTARY(W)DETERMINING 
1904 HYPERVARIABLE 

392448 REGION 
747 (COMPLEMENTARY(W)DETERMINING OR HYPERVARIABLE) (W)REGION 

428778 ANTIBODY 
1469126 RELATED 

623755 BINDING 
544J44 SITE? ? 

0 ANTIBODY(W)RELATED(W)BINDING(W)SITE? ? 
2161 (IMMUNOGLOBULIN OR IG) ()VARIABLE()REGION OR CDR OR (COMPLE

MENTARY() DETERMINING OR HYPERVARIABLE) ()REGION OR ANTIBODY()R-
ELATED()BINDING() SITE?? FROM 5,73,399 ,gy/P't'l'V(ftts f.\,;-- C.LJR.._ 

S 2 7 8 9 7 8 AND 2 6 f . 
S28 18 27 AND (5 OR 6) 
S29 34 28 OR 7 
SJ o __ ___ _ 21 RD (unique i terns) 
"§!!.. ... _ . 21 - --·sort-s30/ALL/PY-,D ~. 
?t31/7/f:..21 -~- - -

31/7/1 (Item 1 from file: 5) 
9568885 BIOSIS Number: 94073885 

*HUMANIZED* OKT3 *ANTIBODIES* SUCCESSFU /TRANSFER OF IMMUNE MODULATING 
PROPERTIES AND IDIOTYPE EXPRESSION 

WOODLE E S; THISTLEWAITE J R; JOL FE L K; ZIVIN R A; COLLINS A; ADAIR J 
A; BOOMER M; ATHWAL D; ALEGRE M-L· BLUESTONE J A 

SECT. ORGAN TRANSPLANTATION, P. SURGERY, WASH. UNIV. SCH. MED., ONE 
BARNES HOSP. PLAZA, QUEENY T R, SUITE 6107, ST. LOUIS, MO. 63110. 

J IMMUNOL 148 (9). 1992. 2756-276J. CODEN: JOIMA 
Full Journal Title: Journal of Immunology 
Language: ENGLISH 
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·*Antibodies* that possess the Ag-binding regions of OKT3 within the 
context of a human framework (Hu-OKT3 Ab) off er distinct advantages for 
optimizing anti-CD3 mAb therapy. First, manipulation of Ab genes to produce 
*humanized*. Ab that retain Ag-binding activity may circumvent antigenicity 
problems. Second, Ab gene engineering provides a means for modifying 
functional properties, including T cell activation and immune suppression. 
The purpose of this study was to determine the functional properties of 
Hu-OKT3 Ab and to compare the functional properties and idiotypes of 
Hu-OKT3 Ab to those of maurine OKT3. Three Hu-OKT3 IgG4 aAb, a chimeric 
OKT3 *antibody* (cOKT3-1) {grafted sequences comprising all OKT3 VH and VL 
regions) and two complementarity determining region (*CDR*)-grafted 
*antibodies* , gOKT3-5 and gOKT3-6 (grafted sequences comprising only OKT3 
VH and VL *CDR* and some framework amino acids, were analyzed. Initial 
studies demonstrated that the cOKT3 and gOKT3-5 Ab bound selectively to T 
cells and competitively inhibited OKT3-FITC binding with avidities similar 
to that of murine OKT3. binding avidity of the gOKT3-6 Ab was markedly less 
than that of the other Hu-OKT3 Ab. Serologic analysis suggested that cOKT3 
and gOKT3-5 Ab possess idiotypes (combining sites) similar to murine OKT3. 
C cell activation potency of all three Hu-OKT3 Ab was assessed by 
proliferation, induction of activation marker expression {IL-2R and Leu 
23), and lymphokine production {TNF-.alpha. and IFN-.gamma.). The cOKT3 and 
gOKT3-5 Ab demonstrated T cell activation potencies similar to murine OKT3 
as assessed by each parameter. CD3 coating and modulation by these two Ab 
was effective but somewhat less potent than that observed with OKT3. 
Finally, cOKT3 and gOKT3-5 Ab both inhibited CTL activity comparably to 
murine OKT3. In conclusion, these studies indicate that gOKT3-5 and cOKT3 
Ab possess immune modulating properties similar to murine OKT3 and thus 
offer attractive alternatives to murine OKT3 for in vivo therapy. 

31/7/2 (Item 2 from file: 155) 
08124424 92262424 

*Humanization* of an anti-pl85HER2 antibody for human cancer therapy. 
Carter P; Presta L; Gorman CM; Ridgway JB; Henner D; Wong WL; Rowland AM; 

Kotts C; Carver ME; Shepard HM 
Department of Protein Engineering, Genentech Inc., South San Francisco, 

CA 94080. 
Proc Natl Acad Sci u s A (UNITED STATES) May 15 1992, 89 (10) p4285-9, 

ISSN 0027-8424 Journal Code: PV3 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
The murine monoclonal antibody mumAb4D5, directed against human epidermal 

growth factor receptor 2 (pl85HER2), specifically inhibits proliferation of 
human tumor cells overexpressing p185HER2. However, the efficacy of 
mumAb4D5 in human cancer therapy is likely to be limited by a human 
anti-mouse antibody response and lack of effector functions. A "*humanized* 
11 antibody, humAb4D5-1, containing only the antigen binding loops from 
mumAb4D5 and human variable region framework residues plus IgGl constant 
domains was constructed. Light- and heavy-chain variable regions were 
simultaneously *humanized* in one step by "gene conversion mutagenesis" 
using 311-mer and 361-mer preassembled oligonucleotides, respectively. The 
humAb4D5-1 variant does not block the proliferation of human breast 
carcinoma SK-BR-3 cells, which overexpress p185HER2, despite tight antigen 
binding (Kd = 25 nM). One of seven additional *humanized* variants designed 
by molecular modeling (humAb4D5-8) binds the pl85HER2 antigen 250-fold and 
3-fold more tightly than humAb4D5-1 and mumAb4D5, respectively. In 
addition, humAb4D5-8 has potency comparable to the murine antibody in 
blocking SK-BR-3 cell proliferation. Furthermore, humAb4D5-8 is much more 
efficient in supporting antibody-dependent cellular cytotoxicity against 
SK-BR-3 cells than mumAb4D5, but it does not efficiently kill WI-38 cells, 
which express pl85HER2 at lower levels. 
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31/7/3 (Item 3 from file: 155) 
08081267 92219267 

Antibody framework residues affecting the conformation of the 
hypervariable loops. 

Foote J; Winter G 
MRC Laboratory of Molecular Biology, Cambridge, England. 
J Mol Biol (ENGLAND) Mar 20 1992, 224 (2) p487-99, ISSN 0022-2836 

Journal Code: J6V 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
Rodent monoclonal antibodies have been "*humanized*" or "reshaped" for 

therapy by transplanting the antigen-binding loops from their variable 
domains onto the beta-sheet framework regions of human antibodies. However, 
additional substitutions in the human framework regions are sometimes 
·required for high affinity antigen binding. Here we describe antigen 
binding by a reshaped antibody derived from the mouse anti-lysozyme 
antibody Dl.3, and several variants in which point mutations had been 
introduced into framework positions to improve its affinity. The affinities 
were determined from the relaxation kinetics of reactant mixtures using 
quenching of fluorescence that occurs upon formation of the 
antibody-antigen complex. The dissociation constant of lysozyme ranged from 
3.7 nM (for Dl.3) to 260 nM. Measurement of antibody-antigen association 
kinetics using stopped-flow showed that Dl.3 and most of the reshaped 
antibodies had bimolecular rate constants of 1.4 x 10(6) s-1 M-1, 
indicating that differences in equilibrium constant were predominantly due 
to different rates of dissociation of lysozyme from immune complexes. 
Mutations in a triad of heavy chain residues, 27, 29 and 71, contributed 
0.9 kcal/mol in antigen binding free energy, and a Phe to Tyr substitution 
of light chain residue 71 contributed an additional 0.8 kcal/mo!. The 
combined effect of all these mutations brought the affinity of the reshaped 
antibody to within a factor of 4 of Dl.3. All of these substitutions were 
in the beta-sheet framework closely underlying the 
complementarity-determining regions, and do not participate in a direct 
interaction with antigen. The informed selection of residues in such 
positions may prove essential for the success of loop transplants in 
antibodies. Variation of these sites may also have a role in shaping the 
diversity of structures found in the primary repertoire, and in affinity 
maturation. 

31/7/4 (Item 4 from file: 155) 
08010135 92148135 

Chimeric and *humanized* antibodies with specificity for the CD33 
antigen. 

Co MS; Avdalovic NM; Caron PC; Avdalovic MV; Scheinberg DA; Queen C 
Protein Design Labs, Inc., Mountain View, CA 94043. 
J Immunol (UNITED STATES) Feb 15 1992, 148 (4) pll49-54, ISSN 

0022-1767 Journal Code: IFB 
Contract/Grant No.: NIH CA55349 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
L and H chain cDNAs of M195, a murine mAb that binds to the CD33 Ag on 

normal and leukemic myeloid cells, were cloned. The cDNAs were used in the 
construction of mouse/human IgGl and IgGJ chimeric antibodies. In addition, 
*humanized* antibodies were constructed which combined the 
complementarity-determining · regions of the M195 antibody with human 
framework and constant regions. The human framework was chosen to maximize 
homology with the Ml95 V domain sequence. Moreover, a computer model of 
M195 was used to identify several framework amino acids that are likely to 
interact with the complementarity-determining regions, and these residues 
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were also retained in the *humanized* antibodies. Unexpectedly, the 
*humanized* IgGl and IgG3 Ml95 antibodies, which have reshaped V regions, 
have higher apparent binding affinity for the CD33 Ag than the chimeric or 
mouse antibodies. 

31/7/5 
07996790 

(Item 5 from file: 155) 
92134790 

Gene conversion of immunoglobulin variable regions in mutagenesis 
cassettes by replacement PCR mutagenesis. 

Near RI 
Cellular and Molecular Research Laboratory, Massachusetts General 

Hospital, Boston 02144. 
Biotechniques (UNITED STATES) Jan 1992, 12 (1) p88-97, ISSN 0736-6205 

Journal Code: AN3 
Contract/Grant No.: HL-19259 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
A technique, Replacement PCR Mutagenesis, was developed to replace one 

immunoglobulin variable region (V) in a Ml3 phage cassette with a 
different, homologous V. This allows the use of the same mutagenesis and 
subsequent expression vectors for many V regions or V segments. The method 
combines PCR of V fragments and in vitro mutagenesis. Primers homologous to 
3' and 5' ends of both V regions initiate PCR synthesis of the V DNA 
fragment (donor) that will replace the V region (recipient) in M13. Donor v 
PCR DNA may originate from mRNA, cloned V genes or genomic templates. The 
donor V PCR DNA is denatured and annealed to the M13 cassette containing 
the recipient V to be supplanted. The second strand is synthesized, 
transfected into bacteria and mutant plaques selected by hybridization. 
Since restriction sites in primers are not required, altered primer-encoded 
amino acids are avoided. Further, the PCR donor piece can be of any length 
if it shares homology with the recipient gene. This allows construction and 
expression of complete gene replacements and chimeras. This method is also 
applicable to V "*humanization* " and studying sets of homologous genes 
containing polymorphic or evolutionary disparities. The potential uses of 
the technique are discussed. 

31/7/6 (Item 6 from file: 5) 
8779979 BIOSIS Number: 42004979 

IMMUNOHISTOCHEMICAL CHARACTERIZATION OF THE *CDR*-GRAFTED *HUMANIZED* 
MONOCLONAL *ANTIBODY* BW 431-26 HUMAB PRECLINICAL STUDY 

MASCHEK W; BOSSLET K 
INST. NUCLEARMED., LINZ BEHRING RES. LABS, MARBURG, FRG. 
EUROPEAN ASSOCIATION OF NUCLEAR MEDICINE CONGRESS, VIENNA, AUSTRIA, 

SEPTEMBER 1-5, 1991. EUR J NUCL MED 18 (8). 1991. 546. CODEN: EJNMD 
Language: ENGLISH 

31/7 /7 (Item 7 from file: 5) 
8563624 BIOSIS Number: 92028624 

POLYMERASE CHAIN REACTION FACILITATES THE CLONING *CDR*-GRAFTING AND 
RAPID EXPRESSION OF A MURINE MONOCLONAL *ANTIBODY* DIRECTED AGAINST THE 
CD18 COMPONENT OF LEUKOCYTE INTEGRINS 

DAUGHERTY B L; DEMARTINO J A; LAW M-F; KAWKA D W; SINGER I I; MARK G E 
DEP. CELL. MOL. BIOL., MERCK SHARP DOHME RES. LAB., RAHWAY, N.J. 07065, 

us~UCLEIC ACIDS RES 19 (9). ~ "'2471-2476. CODEN: NARHA 
Full Journal Title: Nucle~ds Research 
Language: ENGLISH 
Two novel approaches of recombinant PCR technology were employed to graft 

the complementarity determining regions from a murine monoclonal *antibody* 
(mAb) onto human *antibody* frameworks.· One gpproach relied on the 

......... ---···-
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. 
·availability of cloned human variable region templates, whereas the other 
strategy was dependent only on human variable region protein sequence data. 
The transient expression of recombinant *humanized* *antibody* was driven 
by the adenovirus major late promoter and was detected 48 hrs 
post-transfection into non-lymphoid mammalian cells. The applicafion of 
these new approaches enables the expression of a recombinant *humanized* 
*antibody* just 6 weeks after initiating the cDNA cloning of the murine 
mAB. 

31/7/8 (Item 8 from file: 155) 
08049594 92187594 

*Humanization* of a mouse monoclonal antibody by CDR-grafting: the 
importance of framework residues on loop conformation. 

Kettleborough CA; Saldanha J; Heath VJ; Morrison CJ; Bendig MM 
Medical Research Council Collaborative Centre, London, UK. 
Protein Eng (ENGLAND) Oct 1991, 4 (7) p773-83, ISSN 0269-2139 

Journal Code: PRl ~ 

Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
A mouse monoclonal antibody (mAb 425) with therapeutic potential was ' 

*humanized* ' in two ways. Firstly the mouse variable regions from mAb 425 
were spliced onto human constant regions to create a chimeric 425 antibody. 
Secondly, the mouse complementarity-determining regions (CDRs) from mAb 425 
were grafted into human variable regions, which were then joined to human 
constant regions, to create a reshaped human 425 antibody. Using a 
molecular model of the mouse mAb 425 variable regions, framework residues 
(FRs) that might be critical for antigen-binding were identified. To test 
the importance of these residues, nine versions of the reshaped human 425 
heavy chain variable (VH) regions and two versions of the reshaped human 
425 light chain variable (VL) regions were designed and constructed. The 
recombinant DNAs coding for the chimeric and reshaped human light and heavy 
chains were co-expressed transiently in cos cells. In antigen-binding 
assays and competition-binding assays, the reshaped human antibodies were 
compared with mouse 425 antibody and to chimeric 425 antibody. The 
different versions of 425-reshaped human antibody showed a wide range of 
avidities for antigen, indicating that substitutions at certain positions 
in the human FRs significantly influenced binding to antigen. Why certain 
individual FR residues influence antigen-binding is discussed. One version 
of reshaped human 425 antibody bound to antigen with an avidity approaching 
that of the mouse 425 antibody. 

31/7/9 (Item 9 from file: 155) 
07969093 92107093 

*Humanization* of monoclonal antibodies. 
Gussow D; Seemann G 
Methods Enzymol (UNITED STATES) 1991, 203 p99-121, ISSN 0076-6879 

Journal Code: MVA ---
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 

31/7/10 (Item 10 from file: 155) 
07953750 92091750 

construction, expression and characterization of *humanized* antibodies 
directed against the human alpha/beta T cell receptor. 

Shearman CW; Pollock D; White G; Hehir K; Moore GP; Kanzy EJ; Kurrle R 
Genzyme Corporation, Framingham, MA 01701. 
J Immunol (UNITED STATES) Dec 15 1991, 147 (12) p4366-73, ISSN 

0022-1767 Journal Code: IFB 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
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. 
·Completely *humanized* antibodies with specificity for the human 

alpha/beta TCR have been produced by genetic engineering. The L and H chain 
V region exons encoding the murine mAb BMA 031 CD regions and human EU 
framework regions were synthesized and replaced into previously isolated 
genomic fragments. These fragments were inserted into mammalian expression 
vectors containing the human kappa and gamma 1 C region exons. Two variants 
were constructed each containing selected BMA 031 amino acids within the 
human frameworks. The *humanized* genes were transfected into Sp2/0 
hybridoma cells by electroporation and transfectomas secreting *humanized* 
antibody were isolated. Levels of antibody expression up to 7 pg/cell/24 h 
were obtained. The *humanized* antibody, BMA 031-EUCIV2, competed poorly 
with murine BMA 031 for binding to T cells. BMA 031-EUCIV3, however, bound 
specifically to T cells and competed effectively with both the murine BMA 
031 antibody and a previously constructed chimeric BMA 031 antibody for 
binding to these cells. The relative affinity of BMA 031-EUCIV3 was about 
2.5 times lower than BMA 031. The ability to promote antibody dependent 
cell-mediated cytolysis was significantly enhanced with the engineered 
antibodies as compared to murine BMA 031. *Humanized* BMA 031 is a 
clinically relevant, genetically engineered antibody with potential uses in 
transplantation, graft vs host disease, and autoimmunity. 

31/7/11 (Item 11 from file: 155) 
07909485 92047485 

Antigenicity of mouse monoclonal antibodies. A study on the variable 
region of the heavy chain. 

Olsson PG; Hammarstrom L; Smith CI 
Department of Clinical Immunology, Institute, Huddinge 

University Hospital, Sweden. 
J Theor Biol (ENGLAND) Jul 7 1991, plll-22, ISSN 0022-5193 

Journal Code: K8N 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
Mouse monoclonal antibodies (Mabs) against human tumour antigens are 

currently used in therapy, but up to 50% of the patients receiving 
treatment form anti-Mab antibodies thus reducing the efficiency of the 
treatment. One attempt to minimize e immunogenicity of the mouse Mabs is 
to "*humanize* " them by replacin the constant part of the molecule with 
the human equivalent by genetic e gineering. However, this does not reduce 
the immunogenicity of the var. able part of the antibody. Some variable 
regions may be expected to e less antigenic than others. We therefore 
compared consensus sequences f the 11 mouse VH families with the human VH 
sequences published so r. Theoretical antigenicity predictions 
(hydrophilicity, flexibil. y, surface accessibility and relative 
antigenicity) were made a a two families; VH I(J558) and VH XI (CP5 B5-3) 
were predicted to be i unogenic by all four methods. One family, VH X 
(MRL-DNA4), was not predi 1 ted to be immunogenic by any of the four methods. 
The residues predicted to form antigenic epitopes in the two families VH II 
(Q52) and VH III (36-60) are predicted not to be exposed on the surface of 
the antibody molecule and may therefore not be immunogenic. 

31/7 /12 (Item 12 from file: 5) f] U r11\o 5lo1 
7905670 BIOSIS Number: 40106670 ~ '\' '?'V • 

CHIMERIC MOUSE-HUMAN AND *CDR*-GRAFTED *ANTIBODIES* TO HUMAN IL2 RECEPTOR 
WEIDLE U H; ROSSMANN E; LENZ H; KALUZA B c.._·==--=----
BOEHRINGER MANNHEIM GMBH, NONNENWALD 2, 0-8122 PENZBERG, FRG. 
MEETING ON MOLECULAR BIOLOGY AND THE IMMUNOPATHOGENESIS OF RHEUMATOID 

ARTHRITIS HELD AT THE 20TH ANNUAL MEETING OF THE KEYSTONE SYMPOSIA ON 
MOLECULAR AND CELLULAR BIOLOGY, LAKE TAHOE, CALIFORNIA, USA, ~CH 15~, 
1991. J CELL BIOCHEM-SUPPL 15 (PART E). 1991. 186. CODEN: JCBSO 

Language: ENGLISH 
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31/7/13 (Item 13 from file: 155) 
07899816 92037816 

A *humanized* monovalent CD3 antibody which can activate homologous 
complement. 

Routledge EG; Lloyd I; Gorman SD; Clark M; Waldma 
Department of Pathology, Cambridge University. 
Eur J Immunol (GERMANY) Nov 1991, 21 (11) p ISSN 0014-2980 

Journal Code: EN5 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
The rat monoclonal antibody (mAb) YTHl .5, specific for the CD3 antigen 

complex on human T cells has been modifie in order to improve its efficacy 
in human J therapy. With the aim of r dering it less immunogenic, it has 
been *humanized* using the method f framework grafting. During this 
process sequence analysis of the YT 12.5 VL gene indicated that it was of 
the lambda subclass, however, it as markedly dissimilar from previously 
published rat and mouse V lambda gene sequences and may represent a new v 
lambda gene family. The *human· ation* of this l~ght chain represents the 
first successful reshaping of a ambda light chain V region. To improve the 
effector function of the antib dy we have created a monovalent form (1 Fab, 
1 Fe) using a novel metho involving the introduction of an N-terminally 
truncated human IgGl heavy hain gene into cells producing the *humanized* 

CD3 mAb. Comparison of the mono- and bivalent *humanized* mAb in a 
complement-mediated cell ysis assay revealed that the monovalent antibody 
mediated lysis of human T cell blasts whereas the bivalent form did not. 
The availability of a *humanized*, complement-fixing CD3 mAb may improve 
opportunities for human therapy, in the management of organ rejection, 
autoimmunity and the treatment of T cell lymphoma. 

31/7/14 (Item 14 from file: 155) 
07768736 91287736 

A ~ossib~e procedur7 for r7duc~ng the.im~unogenicit~ of antibody vari?~l~.L). 
domains while preserving their ligand-binding properties. r--J;k~ 

Padlan EA ~· __.-'/ 
Laboratory of Molecular Biology, National Institute of Diabetes and 

Digestive and Kidney Diseases, National Institutes of Health, Bethesda, MD 
20892. ' 

Mol Immune~ Apr-May~l, 28 (4-5) p489-98, 
Jo'tirnal Code: NGl ~ 

ISSN 0161-5890 

Q6(_ l <i5 QJS 2- , Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
It is proposed to reduce the immunogenicity of allogeneic antibody 

variable domains, while .preserving ligand-binding properties, by reducing 
their antigenicity through replacement of th'e ~~osed residues ·in the 
framework regions which differ from those usually fou1'l in host antibodies. 1 

The results of a comparison of representative murine antib~dy sequenc~es ~ 
with those of human origin suggest that the number of residues that need to 
be replaced to n*humanize*" t~ose an__tjbodies coµld be small. ' 'i(/ 

. \ . . . 

31/7 /15 (Item 15 from fil'e: 155) 
07757287 91276287 

Immunoglobulin complementarity-determining region grafting by recombinant 
polymerase chain reaction to generate *humanised* monoclonal antibodies. 

Lewis AP; Crowe JS ---
Department of Cell Biology, Wellcome Research Laboratories, Beckenham, 

Kent, U.K. 
Gene May 30 1991, 101 (2) p297-302, 

FOP--
Languages: ENGLISH 

ISSN 0378-1119 Journal Code: 

eQ 0 4 4d.. ~ '43 
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-Document type: JOURNAL ARTICLE 
We describe an approach to rapidly generate *humanised* monoclonal 

antibodies by grafting rodent complementarity-determining regions onto 
human immunoglobulin frameworks using recombinant polymerase chain reaction 
(PCR) methodology. The approach was applied to grafting a rat 
complementarily-determining region onto a human framework and amplifying 
the entire *humanised* heavy chain. The terminal oligodeoxyribonucleotide 
primers incorporated restriction sites to allow forced cloning into plasmid 
vectors for sequencing and expression. No nucleotide errors were introduced 
into the 1463-bp sequence even after sequential applications of PCR. 

31/7/16 (Item 16 from file: 155) 
07668893 91187893 ~ 4 

*Humanized* antibodies for antiviral_t!l~gPJ· .. , r- ~ 
Co MS; Deschamps M; Whitley RJ; Queen C , ~ 
Protein Design Labs, Inc., Mountain View, CA 94043. 
Proc Natl Acad Sci U S A Apr 1 1991, 88 (7) p2869-73, ISSN 0027-8424 

Journal Code: PVJ 1"'--- l(7 
Languages: ENGLISH t\.I\ \, ~~ 
Document type: JOURNAL ARTICLE \:...)( 
Antibody therapy holds great promise for the treatment of cancer, 

autoimmune disorders, and viral infections. Murine·monoclonal antibodies 
are relatively easy to produce but are severely restricted for therapeutic 
use by their immunogenicity in humans. Production of human monoclonal 
antibodies has been problematic. *Humanized* antibodies can be generated by 
introducing the six hypervariable regions from the heavy and light chains 
of a murine antibody into a human framework sequence and combining it with 
human constant regions. We *humanized*, with the aid of 9omputer modeling, 
two murine monoclonal antibodies against herpes simplex virus gB ?nd gD 
glycoproteins. The binding, virus neutralization, and cell-protection 
results all indicate that both *hu~anized* antibodies have retained the 
binding activities and the biological properties of the murine monoclonal 
antibodies. 

31/7/17 (Item 17 from file: 399) \ 
117024688 CA: 117(3)24688r PATENT 
Humanized complementarily-determing region (CDR~rafted antibodies to 

intercellular adhesion molecule-1 (ICAM-1), methods of/preparation and 
usage thereof -----~ 

INVENTOR(AUTHOR): Adair, John Robert; Athwal, Diljeet Singh; Rothlein, 
Robert A. 

LOCATION: UK, 
ASSIGNEE: Celltech Ltd.; Boehringer Ingelheim Pharmaceutical~, Inc. 
PATENT: PCT International ; WO 9116927 Al DATE: 911114 
APPLICATION: WO 91US2942 (910429) *GB 909~ (900427) 
PAGES: 81 pp. CODEN: PIXXD2 LANGUA~nglish CLASS: A61K-039/395A; 

C07K-015/28B DESIGNATED COUNTRIES: AT; AU; BB; BG; BR; CA; CH; DE; DK; ES; 
FI; GB; HU; JP; KP; KR; LK; LU; MC; MG; MW; NL; NO; PL; RO; SD; SE; SU; US 

DESIGNATED REGIONAL: AT; BE; BF; BJ; CF; CG; CH; CM; DE; DK; ES; FR; GA; 
GB; GR; IT; LU; ML; MR; NL; SE; SN; TD; TG 

SECTION: 
CA215003 Immunochemistry 
CA201XXX Pharmacology 
CA203XXX Biochemical Genetics 

IDENTIFIERS: humanized antibody intercellular adhesion mol 1, 
inflammation inhibitor humanized antibody ICAMl, asthma inhibitor humanized 
antibody ICAMl, AIDS virus humanized antibody ICAMl, virucide humanized 
antibody ICAMl, diagnosis humanized antibody ICAMl -

DESCRIPTORS: 
Dermatitis ••• 
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acute, treatment of, with humanized antibody to intercellular adhesion 
mol.-1 

Immunosuppressants ... 
and humanized antibody to intercellular adhesion mol.-1, pharmaceutical 
compn. contg. 

Rodent ..• 
anti-intercellular adhesion mol.-1 antibody variable region 
complementary detg. region of, in humanized antibody prodn. 

Integrins,antigens LFA-1 ••• 
antibody to, and humanized antibody to intercellular adhesion mol.-1, 
for inflammation treatment 

Neoplasm inhibitors,metastasis ••• 
chimeric antibody to intercellular adhesion mol.-1, for hemopoietic 
cell tumors 

Toxicity •.• 
cytokine-induced, inflammation of, treatment of, humanized antibody to 
intercellular adhesion mol.-1 for 

Inflammation ••. 
diagnosis of, with chimeric antibody binding to cell expressing 
intercellular adhesion mol.-1 

Deoxyribonucleic acids ••. 
for antibody heavy and light chains, in humanized antibody to 
intercellular adhesion mol.-1 prodn. 

Deoxyribonucleic acid sequences ... · 
for monoclonal antibody R6-5-D6 heavy and light chain components for 
humanized antiintercellular adhesion mol.-1 antibody 

Leukocyte ... 
human immunodificiency virus infection of, inhibition of, with 
humanized antibody to intercellular adhesion mol.-1 

Bronchodilators,antiasthmatics ... Inflammation inhibitors ... Inflammation 
inhibitors,antirheumatics .•. Therapeutics ..• Virucides and Virustats .•. 

humanized antibody to intercellular adhesion mol.-1 
Toxins •.• 

humanized antibody to intercellular adhesion mol.-1 derivatized with, 
for inhibition of intercellular adhesion mol.-1-expressing tumor cell 

Diagnosis .•• 
humanized antibody to intercellular adhesion mol.-1 for 

Inflammation inhibitors,antiarthritics ••. 
humanized antibody to intercellular adhesion mol.-1, for reaction 
arthritis 

Glycoproteins,specific or class, ICAM-1 (intercellular adhesion mol. 1) ... 
humanized recombinant antibody to 

Antibodies ••• 
humanized recombinant, to intercellular adhesion mol.-1 

Thyroid gland,disease, autoimmune thyroiditis ... 
inflammation in, treatment of, with humanized antibody to intercellular 
adhesion mol.-1 

Nervous system,central .•• 
inflammation of, treatment of, humanized antibody to intercellular 
adhesion mol.-1 for 

Autoimmune disease ••• Blood vessel,disease, Raynaud's phenomenon ••• 
Brain,disease, stroke ••. Dialysis,hemo- ..• Encephalomyelitis ... 
Ihtestine,disease, Crohn's •.• Intestine,disease, pseudomembranous 
enterocolitis •.. Intestine,disease, ulcerative colitis •.• Kidney,disease, 
acute glomerulonephritis •.. Leukapheresis ... Lupus erythematosus ..• 
Multiple sclerosis ••• Psoriasis ••• Respiratory distress syndrome,adult ... 

inflammation of, treatment of, with humanized antibody to intercellular 
adhesion mol.-1 

Neoplasm,composition .•• 
intercellular adhesion mol.-1-expressing, diagnosis of, with humanized 
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antibody to intercellular adhesion mol.-1 
Mouse ... 

monoclonal antibody R6-5-D6 of, in humanized antibody to intercellular 
adhesion mol.-1 prodn. 

Sepsis and Septicemia ..• 
multiple organ injury syndrome secondary to, inflammation of, treatment 
of, humanized antibody to intercellular adhesion mol.-1 for 

Protein sequences •.• 
of monoclonal antibody R6-5-D6 heavy and light chain components for 
humanized antiintercellular adhesion mol.-1 antibody 

Plasmid and Episome ••• 
pAL5, in grafted humanized antibody to intercellular adhesion mol.-1 
prodn. 

Plasmid and Episome ... 
pAL6, in grafted humanized antibody to intercellular adhesion mol.-1 
prodn. 

Plasmid and Episome •.. 
pBJl, in grafted humanized antibody to intercellular adhesion mol.-1 
prodn. 

Kidney,transplant .•• Organ,transplant ••. Transplant and Transplantation .•• 
rejection of, inflammation of, treatment of, humanized antibody to 
intercellular adhesion mol.-1 for 

Antibodies,monoclonal •.. 
R6-5-D6, of mouse, in humanized antibody to intercellular adhesion 
mol.-1 prodn. 

Organ,disease, multiple organ failure •.• 
secondary to septicemia or trauma, treatment of, humanized antibody to 
intercellular adhesion mol.-1 for 

Temperature effects,biological .•• 
thermal injury, inflammation of, treatment of, humanized antibody to 
intercellular adhesion mol.-1 for 

Perfusion,re- •.• 
tissue injury from, treatment of, humanized antibody to intercellular 
adhesion mol.-1 for 

Lymphokines and Cytokines •.• 
toxicity induced by, inflammation of, treatment of, humanized antibody 
to intercellular adhesion mol.-1 for 

Neoplasm inhibitors •.. 
toxin-derivatized humanized antibody to intercellular adhesion mol.-1, 
for intercellular adhesion mol.-1-expressing tumor cell 

Leukocyte,granulocyte ••. 
transfusion-assocd. syndrome, treatment of, humanized antibody to 
intercellular adhesion mol.-1 for 

Allergy,delayed hypersensitivity ••• 
treatment of, humanized antibody to intercellular adhesion mol.-1 for 

Picornaviridae .•• Virus,animal, Coxsackie A ••. Virus,animal, human 
immunodeficiency ••• Virus,animal, human immunodeficiency 1 ... Virus,animal, 
Mengo ... Virus,animal, rhino- ... 

treatment of infection with, with humanized antibody to intercellular 
adhesion mol.-1 

Hematopoietic precursor cell ••• 
tumorous, metastasis of, inhibition of, chimeric antibody to 
intercellular adhesion mol.-1 

Genetic vectors •.• 
with DNA for antibody heavy and light chains, in humanized antibody to 
intercellular adhesion mol.-1 prodn. 

CAS REGISTRY NUMBERS: 
142007-78-1 142007-79-2 142007-80-5 142007-81-6 142007-82-7 

142007-83-8 142007-85-0 amino acid sequence of 
142007-84-9 amino acid sequence of, humanized antibody to intercellular 
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adhesion mol.-1 in relation to 
140876-28-4 140876-29-5 142007-86-1 142007-87-2 amino acid sequence of, 

humanized antibody to intercellular adhesion mol.-1 prodn. in relation 
to 

140857-88-1 142008-94-4 nucleotide sequence of, humanized antibody to 
intercellular adhesion mol.-1 prodn. in relation to 

140857-89-2 142008-93-3 nucleotide sequence of, humanized antibody to 
intercellular adhesion mol.01 prodn. in relation to 

Copyright 1992 by the American Chemical Society 

31/7/18 (Item 18 from file: 155) 
07449972 90356972 

Immunoglobulin V regions of a bactericidal anti-Neisseria meningitidis 
outer membrane protein monoclonal antibody. 

Larrick JW; Coloma MJ; del Valle 
Gavilondo-Cowley JV 

Genelabs Inc., Redwood City, California. 

J· I Fernandez 

Scand J Immunol Aug 1990, 32 (2) pl21-8, ISSN 0300-9475 
Journal Code: ucw 

Languages: ENGLISH 
Document type: JOURNAL ARTICLE 

ME; Fry KE; 

C6 is a potentially therapeutic murine monoclonal antibody that 
recognizes the class 1 outer membrane protein of Neisseria meningitidis. C6 
specifically immunoblots this antigen and augments in vitro killing of N. 
meningitidis bacteria. We describe a general method of obtaining the heavy 
and light chain variable-region sequence from immunoglobulin-secreting 
cells. The method uses mixed polymerase chain reaction (PCR) primers 
designed from the 5' end of the framework 1 (FRl) sequences of the heavy 
and light chains, and 3'-end primers for constant-region conserved 
sequences. The method has been applied to the cloning and sequencing of the 
variable region of C6 to construct a *humanized* monoclonal antibody. Rapid 
amplification and sequencing of variable regions by this general method 
have multiple applications in the study of the immune response to 
infectious diseases. 

31/7/19 (Item 19 from file: 155) 
07292738 90199738 

Cloning of the genes for T84.66, an antibody that has a high specificity 
and affinity for carcinoembryonic antigen, and expression of chimeric 
human/mouse T84.66 genes in myeloma and Chinese hamster ovary cells. 

Neumaier M; Shively L; Chen FS; Gaida FJ; Ilgen C; Paxton RJ; Shively JE; 
Riggs AD 

Division of Biology, Beckman Research Institute of the City of Hope, 
Duarte, California 91010. 

Cancer Res Apr 1 1990, 50 (7) p2128-34, ISSN 0008-5472 
Journal Code: CNF 

Contract/Grant No.: CA 43904 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 
Carcinoembryonic antigen (CEA) is one of the best characterized 

tumor-associated antigens and is extensively used in the in vitro 
immunodiagnosis of human colon adenocarcinomas. Among a number of anti-CEA 
monoclonal antibodies, the murine monoclonal antibody T84.66 shows the 
highest specificity and affinity for CEA and has been used successfully for 
in vivo tumor imaging in mice and humans. We report here the cloning and 
sequencing of the genes coding for monoclonal antibody T84.66 and the amino 
acid sequence of the variable regions for the heavy and light chains. We 
also report the construction of mouse/human chimeric IgGl antibody genes 
using T84.66 variable region genes and human constant region genes. The 
resulting chimeric gene constructs were transfected into murine myeloma 
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·cells (Sp2/0) by electroporation and into Chinese hamster ovary cells by 
lipofection. The chimeric antibodies obtained exhibited the same 
specificity and affinity for CEA as that of the T84.66 immunoglobulin 
produced by the murine hybridoma cell line. Antibody concentrations in 
culture medium supernatants were clonally variable but similar (15-480 
ng/ml) for both Sp2/0 and Chinese hamster ovary transfectants; the average 
production by Chinese hamster ovary transf ectants was only 3-5-f old less 
than Sp2/0 transfectants. Ascites production of Sp2/0 transfectants is 
sufficiently high (900 micrograms/ml) for initial in vivo studies with 
*humanized* T84.66. 

31/7/20 (Item 20 from file: 155) 
07192290 90099290 

A *humanized* antibody that binds to the interleukin 2 receptor. 
Queen C; Schneider WP; Selick HE; Payne PW; Landolfi NF; Duncan JF; 

Avdalovic NM; Levitt M; Junghans RP; Waldmann TA 
Protein Design Labs, Palo Alto, CA 94304. 
Proc Natl Acad Sci u s A Dec 1989, 86 (24) p10029-33, 

Journal Code: PV3 
Languages: ENGLISH 
Document type: JOURNAL ARTICLE 

ISSN 0027-8424 

~~· 
The anti-Tac monoclonal antibody is known to bind to the p55 chain of the 

human interleukin 2 receptor and to inhibit proliferation of T cells by 
blocking interleukin 2 binding. However, use of anti-Tac as an 
immunosuppressant drug would be impaired by the human immune response 
against this murine antibody. We have therefore constructed a "*humanized*" 
antibody by combining the complementarity-determining regions (CDRs) of the 
anti-Tac antibody with human framework and constant regions. The human 
framework regions were chosen to maximize homology with the anti-Tac 
antibody sequence. In addition, a computer model of murine anti-Tac was 
used to identify several amino acids which, while ~e the CDRs, are 
likely to interact with the CDRs or antigen. These mouse amino acids were 
also retained in the *humanized* antibody. The *humanized* anti-Tac 
antibody has an affinity for p55 of 3 x 10(9) M-1, about 1/3 that of murine 
anti-Tac. 

31/7/21 (Item 21 from file: 155) 
06533056 88178056 

Reshaping human antibodies: grafting an antilysozyme activity. 
Verhoeyen M; Milstein C; Winter G 
Medical Research Council Laboratory of Molecular Biology, Cambridge, 

England. 
Science Mar 25 1988, 239 (4847) pl534-6, ISSN 0036-8075 

Journal Code: UJ7 
Languages: ENGLISH :::1 
Document type: JOURNAL ARTICLE 
The production of therapeutic human monoclonal antibodies by hybridoma 

technology has proved difficult, and this has prompted the "*humanizing*" \\ 
of mouse monoclonal antibodies by recombinant DNA techniques. It was shown 
previously that the binding site for a small hapten could be grafted from t 
the heavy-chain variable domain of a mouse antibody to that of a human ) 
myeloma protein by transplanting the hypervariable loops. It is now shown \ 
that a large binding site for-a protein antigen (lysozyme) can also be \ 
transplanted from mouse to human heavy--chain. The success of such 
constructions may be facilitated by an induced-'fit mechanism. 
?save temp 

Temp SearchSave "TDlOl" stored 
?b351,350 
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Set Items Description 

?exs 

Executing TDlOl 
HILIGHT set on as '*' 

0 HUMANIZED/TI 
2945 ANTIBODIES/TI 

Sl 0 HUMANIZED()ANTIBODIES/TI 
>>>File 155 is not open 
>>>No valid files specified in FROM 
>>>File 155 is not open 
>>>No valid files specified in FROM 
>>>Set "S2" does not.exist 
>>>"S4" does not exist 

S2 0 S4 
SJ 1 HUMANIZ? 
S4 26 HUMANIS? 
S5 0 S4 AND (HUMANIZ? OR HUMANIS?) 

HILIGHT set on as '*' 
>>>File 5 is not open 
>>>File 73 is not open 
>>>File 399 is not open 
>>>No valid files specified in FROM 
>>>File 5 is not open 
>>>File 73 is not open 
>>>File 399 is not open 
>>>No valid files specified in FROM 
>>>Set "SS" does not exist 
>>>Set "S27" does not exist 
>>>Set "S28" does not exist 
>>>Duplicate detection is not supported for File 351. 
>>>Duplicate detection is not supported for File 350. 
>>>All specified files are unsupported, command ignored. 
>>>Set '30' has not yet been created. 
COST = OFF. 
?ss antibod? and (s3 or s4) 

S6 

S7 
?ss cdr or 

Processing 
Processing 

SS 
S9 

1J936 
1 

26 
22 

(ig or 

ANTI BOD? 
SJ 
S4 
ANTIBOD? AND (SJ OR S4) 
immunoglobulin) ()variable() region 

31 CDR 
7S6 IG 

or (complementary()determing 
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HYPERVARIABLE 
REGION 
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BINDING 
SITE? ? 
ANTIBODY(W)RELATED(W)BINDING(W)SITE? ? 
CDR OR (IG OR IMMUNOGLOBULIN) ()VARIABLE()REGION OR 
(COMPLEMENTARY()DETERMING OR HYPERVARIABLE) ()REGION OR 
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26/7/1 (Item 1 from file: 351) 
009040436 WPI Ace No: 92-167794/21 
XRAM Ace No: C92-077239 

New *humanised* *antibody* specific for interleukin-2 receptor - with 
complementarity determn. regions and framework from different 
immunoglobulin(s), is non immunogenic and used to treat T-cell 

Patent Assignee: (PROT-) PROTEIN DESIGN LABS INC 
Author (Inventor): QUEEN CL; SELICK HE 
Number of Patents: 001 
Number of Countries: 001 
Patent Family: 

CC Number Kind Date Week 
DD 296964 AS 911219 9221 (Basic) 

Priority Data (CC No Date): DD 337159 (900117) 
Abstract (Basic): DD 296964 A 

Compsn. comprises a practically pure human-type immunoglobulin 
(Ig) that reacts specifically with p55-Tac protein and/or inhibits 
binding of human interleukin-2 (Il-2) to its specific receptor. 

Also new are (1) human-type Ig having 2 pairs of light 
chain/heavy chain dimers and able to react specifically with an epitope 
of human IL-2 receptor with affinity at least 10 power 8 M-1, in which 
the complementarity determining regions (*CDR*) and human-type frame 
work regions are from different Ig molecules; (2) *humanised* Ig able 
to bind to IL-2 receptors with one or more *CDR* from anti-Tac 
*antibody* in a human framework, where the framework includes includes 
at least one amino acid (AA) from anti-Tac; (3) nucleic acid encoding a 
human Ig framework and murine *CDR* which, when expressed, produces an 
Ig specifically reactive with p55-Tac protein and can block binding of 
IL-2 to its receptor; (4) cells transformed with this nucleic acid. 

USE/ADVANTAGES - These Ig are used to treat humans with 
T-cell related diseases (e.g. transplant rejection; T-cell leukaemia or 
autoimmune diseases such as diabetes, multiple sclerosis, etc.). They 
are specific for the IL-2 receptors; are engineered to be 
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non-immunising and can be produced by recombinant DNA method. The new 
Ig are admin. in usual parenteral formulation e.g. in doses of 150 mg 
for therapy or 0.5-2.5 mg for prophylaxis. Ig can also be used, opt. 
labelled, for diagnosis; T-cell typing; specific receptor isolation or 
vaccine prodn. 0/10 

Derwent Class: B04; Dl6; 
Int Pat Class: A61K-039/395; Cl2N-015/13 

26/7/2 (Item 2 from file: 351) 
009039793 WPI Ace No: 92-167155/20 
XRAM Ace No: C92-076891 

Prepn. of chimeric *humanised* *antibodies* 
chain reaction technique; PCR 

Patent Assignee: (WELL ) WELLCOME FOUND LTD 
Author (Inventor): CROWE JS; LEWIS AP 
Number of Patents: 001 
Number of Countries: 015 

- using a new polymerase 

Patent Family: 
cc Number 
WO 9207075 

Kind 
Al 

Date 
920430 

Week 
9220 (Basic) 

Priority Data (CC No Date): GB 9022011 (901010) 
Applications (CC,No,Date): WO 91GB1744 (911008) 
Language: English 
EP and/or WO Cited Patents: 4.Jnl.Ref; WO 9007861 
Designated States 

(National): JP; US 
(Regional): AT; BE; CH; DE; DK; ES; FR; GB; GR; IT; LU; NL; SE 

Abstract (Basic): WO 9207075 A 
Prodn. of ds or ss DNA of formula: 5' Fl-M-F2 3' encoding an 

*antibody* (Ab) chain or fragment in which at least one of the 
complementarily determining regions (CDRs) of the variable region is 
derived from a first mammalian Ab and the framework of the variable 
region is derived from a second different mammalian Ab, where M is DNA 
encoding a *CDR* of the second Ab and Fl and F2 resp. encode 5 1 and 3' 
sequences flanking M, by: (a) prepg. a ss or ds DNA template of 
formula: 5' fl-H-f2 3' where H is DNA encoding a *CDR* of a different 
specificity from M, and fl and f2 are homologous to Fl and F2, resp.; 
(b) obtaining DNA oligonucleotide primers A, B, c and D, where: A 
comprises the sequence al with a 5' end corresp. to the 5' and of Fl 
and which is identical to the corresp. length of Fl and is oriented in 
a 5' to 3' direction towards H; B has of the sequence 5' bl-b2 3', 
where bl comprises a sequence complementary to a corresp. length of M 
and has a 3' end complementary to the 5' end of M, and b2 is 
complementary to a sequence of corresp. length in Fl and has a 5' end 
which starts at the nucleotide complementary to the 3' end of Fl, c has 
of the sequence 5' cl-c2 3' where cl comprises a sequence identical to 
the corresp. length of M and has a 3'end corresp. to the 3' end of M, 
and c2 is identical to a sequence of corresp. length in F2 and has a 5' 
end which starts at the nucleotide corresp. to the 5' end of F2, and D 
comprises a sequence dl which has a 5' end complementary to the 3' end 
of F2 and which is complementary to a corresp. length of F2 and is 
oriented in a 5' to 3' direction towards H, where bl and cl overlap by 
a sufficient length to permit annealing of their 5' ends under 
conditions which allow PCR to be performed; (c) performing, in any 
desired order, PCR reactions with primer pairs A, B and c, D on the 
template prepd. in (a}, and (d} mixing the prods. of (c) and performing 
PCR using primers A and D. 

USE/ADVANTAGE - The method allows the prepn. of chimeric, 
esp. *humanised* Abs. The resulting Ab retains the antigen binding 
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capability of the non-human Ab from which the *CDR*(s) are derived. 
0/4 

Derwent Class: B04; D16; 
Int Pat Class: C12N-005/10; Cl2N-015/12; C12N-015/69; C12P-021/08 

26/7/3 (Item 3 from file: 351) 
008937440 WPI Ace No: 92-064709/08 
XRAM Ace No: C92-029621 

New multivalent anti-cytokine immunoglobulins - for treating disorders 
associated with elevated cytokine levels, e.g. septic and endotoxic 
shock, AIDS, allergies, etc.; ACQUIRE IMMUNE DEFICIENT SYNDROME 

Patent Assignee: (CLLT ) CELLTECH LTD; (CELL-) CELLTECH LTD 
Author (Inventor): ALLEN RA; MORGANS A 
Number of Patents: 002 
Number of Countries: 035 
Patent Family: 

cc Number 
WO 9201472 
AU 9182381 

Kind 
A 
A 

Date 
920206 
920218 

Week 
9208 
9222 

(Basic) 

Priority Data (CC No Date): GB 9015908 {900719) 
Applications {CC,No,Date): AU 9182381 (910719); WO 91GB1216 (910719) 
Language: English 
EP and/or WO Cited Patents: 2.Jnl.Ref; EP 347057; EP 355067; WO 9006371; WO 

9007118; WO 9106305 
Designated States 

(National): AT; AU; BB; BG; BR; CA; CH; cs; DE; DK; ES; FI; GB; HU; JP; KP 
; KR; LK; LU; MC; MG; MW; NL; NO; PL; RO; SD; SE; SU; US 

(Regional): AT; BE; CH; DE; DK; ES; FR; GB; GR; IT; LU; NL; OA; SE 
Filing Details: AU9182381 Based on WO 9201472 
Abstract (Basic): WO 9201472 

New multivalent immunoglobulin (I) has at least 3 linked 
antigen-binding domains (ABD's) each being specific for a complementary 
site on a cytokine. 

The combining interactions between ABO and cytokine sites are 
neutralising. (I) is specific for tumour necrosis factor (TNF) alpha or 
beta; an interleukin, an interferon or a colony-stimulating factor, and 
it contains 4-20 ABO. 

ABD are all of class IgG (most pref.) or all of class IgM (but 
must be different from a native IgM molecule) and can be linked by 
covalent crosslinking (e.g. 2-iminothiolane/ maleimide system) or by 
non-covalent interaction (e.g. using an *antibody* reactive with sites 
on Ig other than those involved in antigen binding; or the 
biotin-avidin system). (I) are made by joining together appropriate 
immunoglobulin molecules or fragments esp *CDR*-grafted or *humanised* 
chimaeric Ig. USE/ADVANTAGE- (I) are used to treat or prevent diseases 
assciated with elevated cytokine levels, e.g. immuno regulatory and 
inflammatory disease, sepsis, endotoxic or cardiovascular shock, AIDS, 
psoriasis, organ transplant rejection or excessive TNF generation 
induced cancer therapy etc., Compared with monomeric Ig, (I) have much 
greater neutralising activity. @(43pp)@ 

Derwent Class: B04; 016; 
Int Pat Class: A61K-039/39; A61K-039/395; C07K-015/28; C12P-021/08 

26/7/4 (Item 4 from file: 351) 
008929605 WPI Ace No: 92-056874/07 
Related WPI Accession(s): 91-222915 
XRAM Ace No: C92-025713 

New *cdr*-grafted anti carcinoembryonic antigen *antibodies* - useful 
in therapy and diagnosis of carcinoma 
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·patent Assignee: (CELL-) ·CELLTECH LTD 
Author (Inventor): ADAIR JR; BOOMER MW; MOUNTAIN A; OWENS R J 
Number of Patents: 001 · 
Patent Family: 

cc Number Kind Date Week 
WO 9201059 A 920123 '9207 (Basic) 

Priority Data (CC No Date): WO 91GB1108 (910705); GB 9014932 (900705); WO 
90GB2017 (901221} <-----.. · 

Language: English 
EP and/or WO Cited Patents: WO 8910140; WO 8~01783; EP 323806; 6.Jnl.REF 
Designated States - _ .. -~----- '---

(National): AT; AU; BB; BG; BR; CA; CH; CS; DE; DK; ES; FI; GB; HU; JP; KP 
; KR; LK; LU; MC; MG; MW; NL; NO; PL; RO; SD; SE; SU; US 

(Regional): AT; BE; CH; DE; DK; ES; FR; GB; GR; IT; LU; NL; SE; OA 
Abstract (Basic): WO 9201059 

New *humanised* *antibody* molecule (HAM) is specific for 
carcino-embryonic antigen (CEA) and has an antigen ·binding site in 
which at least one of the complementarity determining regions (*CDR*'s) 
of the variable domain is derived from the mouse monoclonal *antibody* 
(MAb) A5B7. The remaining lg-derived parts of HAM are of human origin. 

HAM is a chimeric .. pi::*CDR*-grafted-*humanised* *antibody*, prepd. 
by recombinant DNA techniques. It can be a complete *antibody* or an 
Fab, Fab', (Fab')2 or Fv fragment, or a single-chain fragment. It may 
have a reporter or effector molecule attached to it. 

USE/ADVANTAGE - HAM are useful in therapy or diagnosis (including 
imaging) of carcinomas which produce CEA, e.g., when coupled to a toxin 
such as ricin. @(?Opp Dwg .No. 0/19 ~···---

Derwent Class: B04; D16; 
Int Pat Class: A61K-039/39; CO?K-015/28; C12N-015/13; C12P-021/08 

<:.::;._ -

26/7/5 (Item 5 from file: 351) 
008849515 WPI Ace No: 91-353533/48 
XRAM Ace No: C91-152448 

New *humanised* *CDR*-grafted anti-ICAM *antibodies* - used to treat 
and prevent inflammation (e.g. psoriasis) tumours, viral infections and 
asthma and in diagnosis; INTER CELLULAR ADHESIVE MOLECULAR 

Patent Assignee: (CELL-) CELLTECH LTD; (BOEH ) BOEHRINGER INGELHEIM PHA 
Author (Inventor): ADAIR JR; ATHWAL D S; ROTHLEIN RA 
Number of Patents: 002 
Patent Family: 

CC Number Kind Date Week 
WO 9116927 A 911114 9148 (Basic} 
AU 9179001 A 911127 9210 

Priority Data (CC No Date}: GB 909549 (900427} 
Applications (CC,No,Date}: WO 91US2942 (910429) 
Language: English 
EP and/or WO Cited Patents: US 4816567; WO 8901783; 7.Jnl.REF 
Designated States 

(National): AT; ~U; BB; BG; BR; CA; CH; DE; DK; ES; FI; GB; HU; JP; KP; KR 
; LK; MC; MG; MW; NL; NO; PL; RO; SD; SE; SU; US 

(Regional): AT; BE; CH; DE; DK; ES; FR; GB; GR; IT; LU; NL; SE; OA 
Abstract (Basic): WO 9116927 

A recombinant *antibody* molecule comprising antigen binding 
regions derived from the heavy and/or light chain variable regions of 
an anti-intracellular adhesion molecule-1 (anti-ICAM-1) *antibody* is 
claimed. The Ab is *CDR*-grafted and comprises several non-human 
residues. Also claimed are DNA encoding an Ab heavy or light chain, a 
vector comprising the DNA, host cells transformed with the vector and a 
method for producing the anti-ICAM-1 grafted Ab. 

USE/ADVANTAGE - The Abs are used to treat - and prevent 
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inflammation in e.g. delayed type hypersensitivity, psoriasis, an 
autoimmune disease e.g. Reynaud7s syndrome, autoimmune thyroiditis, 
EAE, multiple sclerosis, rheumatoid arthritis and lupus erythematosus, 
tissue or organ transplant or graft rejection. They are also used to 
treat and prevent tumours, viral infections (e.g. rhinoviruses of the 
major serotype within the genus Picornavididae, group A coxsackievirus, 
a Menge virus and HIV); asthma and non-specific defence system 
response, e.g. adult respiratory distress syndrome, CNS inflammatory 
disorder, multiple organ injury syndrome secondary to septicaemia or 
trauma, ulcerative colitis and Crohn's disease. Administration can be 
enteral, parenteral, topical, intranasal or by inhalation. The Abs 
are also used to diagnose an ICAM-1-expressing tumour cell and 
inflammation. @(68pp Dwg.No.0/4 

Derwent Class: B04; D16; 
Int Pat Class: A61K-039/39; C07K-015/28 

26/7/6 (Item 6 from file: 351) 
008718897 WPI Ace No: 91-222916/30 
XRAM Ace No: C91-096865 

CD3 specific *humanised* recombinant *antibody* - is chimeric or *cdr* 
grafted for immunotherapy and diagnosis; COMPLEMENTARY DETERMINE REGION 

Patent Assignee: (CELL-) CELLTECH LTD 
Author (Inventor): JOLLIFFE L K; ZIVIN RA; ADAIR JR; ATHWAL D S 
Number of Patents: U03 
Patent Family:· 

cc Number Kind 
WO 9109968 A 
AU 9170330 A 
GB 2246781 A 

Date Week 
910711 9130 
910724 9143 
920212 9207 

(Basi~ 
Priority Data (CC No Date): WO 90GB2018 (901221); 

9117611 (910815) 
Applications {CC,No,Date): GB 9017611 (901221) 
Language: English 
EP and/or WO Cited Patents: EP 403156; EP 328404 
Designated States 

GB 8928874 (891221); GB 

(National): AT; AU; BB; BG; BR; CA; CH; DE; DK; ES; FI; GB; GR; HU; JP; KR 
; LK; LU; MC; MG; MW; NL; NO; RO; SD; SE; SU; US 

(Regional): AT; BE; CH; DE; DK; ES; FR; GB; GR; IT; LU; NL; SE; OA 
Filing Details: GB2246781 Based on W09109968 (E) (1251CH) 
Abstract (Basic): WO 9109968 

A recombinant *antibody* (RAM) comprising antigen binding regions 
derived from the heavy and or light chain variable regions of a donor 
anti- CD3 *antibody*. The *antibody* preferably has binding affinity 
similar to that of OKT3. The RAM comprises antigen binding regions from 
suitable anti-CD3 *antibodies* such as rodent e.g. mouse or rat 
anti-CD3 MAb. The RAM may comprises only the variable region (VH and/or 
VL) or one or more CDRs of such a MAb. 

The RAM is preferably a *humanised* *antibody* molecule specific 
for CD3 having an antigen binding site where at least one of the CDRs 
of the variable domain and usually two more of the CDRs are derviced 
from non human anti-CD3 *antibody*. The RAM may be a chimeric or *CDR* 
grafted *antibody*. Usually, the donor and acceptor *antibodies* are 
derived from different species. Typically the donor anti CD3 
*antibody* is non-human (e.g. rodent) and the acceptor *antibody* is 
human. A *CDR* grafted *antibody* heavy chain comprising variable 
region with acceptor and donor CD3 binding comprising donor residues at 
one or more of positions 6, 37, 48 and 94. The *CDR* grafted light 
chain is also claimed. 

DNA coding these *antibodies* and their production by recombinant 
DNA technology is claimed. 
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USE/ADVANTAGE - The *antibodies* may be used for treatment or 
diagnosis of human or veterinary conditions. The *humanised* 
*antibodies* do not have the immunologic complications associated with 
administration of non human *antibodies* to human subjects. @(8lpp 
Dwg.No.0/13)@ 

Derwent Class: B04; 016; 
Int Pat Class: A61K-039/39; A61K-049/00; C07K-015/06; Cl2N-005/10; 

Cl2N-015/13; Cl2P-021/08 

26/7/7 (Item 7 from file: 351) 
008718896 WPI Ace No: 91-222915/30 
Related WPI Accession(s): 92-056874 
XRAM Ace No: C92-025713 

New *humanised* *antibodies* comprising *CDR* grafted *antibody* - with 
heavy and light chains, for use in vivo therapy and diagnosis; 
COMPLEMENTARY DETERMINE REGION 

Patent Assignee: (~LT ). CELLT.ECH J§Jli (C~LL-)_ CELLTECH LTD 
Author (Inventor): ADAIR J Ri BOOMER MW; MOUNTA-I"'N'-A; OWENS R J; ATHWAL D s 

; EMTAGE J S ·--
Number of Patents: O~ 
Number of Countries: 035 
Patent Family: -=--

CC Number Kind 
WO 9109967.. ·- -A 
AU 9169740 A 
GB 2246570 A 
WO 9201059 A 
AU 9182005 A 

.. 
Week 

9130 
9143 
9206 
9207 
92 .0-- '"--

(Basic) 

Priority Data (CC No Date): ::sB=--=-8~9~2~8~8~7~~~~~} WO 90GB20174 (901221); GB 
9014 9 3 2 ( 9 0 0 7 0 5 ) !c'Y'' -----·- ~-::::=====---

Applications (CC,No,Date): AU 9182005 (910705); WO 91GB1108 (910705); GB 
9017612 (901221) 

Language: English 
EP and/or WO Cited Patents: EP 239400; EP 323806; EP 328404; EP 403156; 

6.Jnl.Ref; WO 8901783; WO 8910140 
Designated States 

(National): AT; AU; BB; BG; BR; CH; DE; DK; FI; GB; HU; JP; KP; KR; LK; LU 
; MC; MG; MW; NL; NO; RO; SD; SE; SU; us; CA; cs; ES; PL 

(Regional): AT; BE; CH; DE; FR; GB; GR; IT; LU; NL; OA; SE; DK; ES 
Fili g Details: AU9182005 Based on WO 9201059 
Abs act (Basic): WO 9109967 

A *CDR* grafted *antibody* heavy chain is claimed having a 
variable region comprising acceptor frame-work.and donor antigen 
binding regions in at least one of positions 6, 23 and/or 24, 48 and/o 
49, 71 and/or 73, 75 and/or 76 and/or 78 and 88 and/or 91. Preferabl 
the heavy chain framework also comprises donor residues at positions 
37, 48 and 94. Also claimed is a *CDR*-grafted *antibody* light chain 
having a variable region domain comprising acceptor framework and don r 
antigen binding regions comprising donor residues in at least one of 
positions 1 and/or 3 and preferably at positions 46 and/or 47. A *CDR 
grafted *antibody* molecule is also claimed comprising at least one 
*CDR* grafted heavy chain and light chain. DNA encoding the *CDR* 
grafted heavy and light chains is also claimed. The heavy or light 
chains may have an effector or reporter molecule attached e.g. a 
macrocycle for chelating a metal atom or a toxin such as ricin. The 
*CDR* grafted *antibodies* preferably have non-human e.g. rodent donor 
and human acceptor frameworkers. 

USE/ADVANTAGE - For use in treatment and diagnosis of human and 
veterinary conditions. @(9lpp Dwg.No.0/13 
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perwent Class: B04; D16; 
Int Pat Class: A61K-039/39; A61K-039/395; C07K-015/06; C07K-015/28; 

C12N-005/10; C12N-015/13; C12P-021/08; C12R-001/91 

26/7/8 (Item 8 from file: 351) 
008366799 WPI Ace No: 90-253800/33 
XRAM Ace No: C90-109897 

Chimaeric immunoglobulin(s) blocking IL-2 binding to receptors -
comprising human framework and murine complementary determining 
regions, less immunogenic than murine *antibodies* 

Patent Assignee: (PROT-) PROTEIN DESIGN LABS INC; (PROT-) PROTEIN DESIGN 
LABS 

Author (Inventor): QUEEN CL; SELICK HE 
Number of Patents: 010 
Number of Countries: 034 
Patent Family: 

cc Number 
WO 9007861 
PT 92758 
CA 2006865 
AU 9051532 
ZA 8909956 
CN 1043875 
FI 9102436 
NO 9102385 
DK 9101191 
JP 4502408 

Kind 
A 
A 
A 
A 
A 
A 
A 
A 
A 
w 

Date 
900726 
900629 
900628 
900813 
901031 
900718 
910520 
910619 
910619 
920507 

Week 
9033 
9033 
9037 
9044 
9048 
9115 
9133 
9142 
9143 
9225 

(Basic) 

Priority Data (CC No Date): US 290975 (881228); us 310252 (890213) 
Applications (CC,No,Date): WO 89US5857 (891228); JP 90503677 (891228}; ZA 

899956 (891228) 
Language: English; German 
EP and/or WO Cited Patents: 7.Jnl.Ref; EP 239400; GB 2188941; US 4816567; 

WO 8901783 
Designated States 

(National): AT; AU; BB; BG; BR; CH; DE; DK; FI; GB; HU; JP; KP; KR; LK; LU 
; MC; MG; MW; NL; NO; RO; SD; SE; SU 

(Regional): AT; BE; CH; DE; ES; FR; GB; IT; LU; NL; OA; SE 
Filing Details: JP04502408 Based on WO 9007861 
Abstract (Basic): WO 9007861 

Compsn. comprises a pure human-like immunoglobulin (Ig) which (a) 
reacts specifically with p55 Tac protein and/or (b) inhibits binding of 
human interleukin-2 (IL-2) to its receptor. Also new are (1) human-like 
Ig having 2 pairs of light/heavy chains and able to react specifically 
with an epitope of a human IL-2 receptor with affinity at least 10 
power 8 per mole, the chains including complementarily determg. regions 
(*CDR*'s) and human-like framework regions (FR's), the *CDR*'s being 
from different Ig molecules than FR's; (2) *humanised* Ig (hig) which 
can bind to IL-2 receptors and contain at least one *CDR* from anti-Tac 
*antibody* in a human-like FR contg. at least one amino acid from the 
anti-Tac *antibody*; (3) nucleic acid encoding for human-like FR and at 
least one murine *CDR*, and (4) cells transfected with nucleic acid. 

USE/ADVANTAGE - hIG are not significantly immunogenic in humans; 
are easily and economically produced, and have a longer half-life in 
vivo than mouse *antibodies*. They are useful (opt. when attached to a 
cytotoxic agent, for treatment of T-cell mediated disorders, e.g. graft 
or transplant rejection, and autoimmune diseases. LIG can also be used 
in vitro for T-cell typing; isolation of IL-2 receptor bearing cells, 
vaccine prodn., etc. @(52pp Dwg.No.0/10)@ 

Abstract (EP): 9142 EP 451216 

188 of 389 Celltrion, Inc., Exhibit 1094



Compsn. comprises a pure human-like immunoglobulin (Ig) which (a) 
reacts specifically with p55 Tac protein and/or (b) inhibits binding of 
human interleukin-2 (IL-2) to its receptor. Also new are (1) human like 
Ig having 2 pairs of light/heavy chains and able to react specifically 
with an epitope of a human IL-2 receptor with affinity at least 10 
power 8 per mole, the chains including complementarily determg. regions 
(*CDR*'s) and human-like framework regions (FR's) the *CDR*'s being 
from different Ig molecules than FR's. (2) *humanised* IG (hig) which 
can bind to IL-2 receptors and contain at least one *CDR* from anti-Tac 
*antibody* in a numan-like FR contg. at lesdt one amino acid from the· 
anti-Tac *antibody*, (3) nucleic acid encoding for human-like FR and at 
least one murine *CDR*, and (4) cells transfected with nucleic acid. 

USE/ADVANTAGE - hIG are not significantly immunogenic in humans, 
are easily and economically produced, and have a longer half-life in 
vivo than mouse *antibodies*. They are useful (opt. when attached to a 
cytotoxic agent, for treatment of T-cell mediated disorders, e.g. graft 
or transplant rejection, and autoimmune diseases, LIG can also be used 
in vitro for T-cell typing, isolation of IL-2 receptor bearing cells, 
vaccine prodn etc. 

Derwent Class: B04; 016; 
Int Pat Class: A61K-039/39; CO?K-007/10; CO?K-013/00; CO?K-015/14; 

C12N-005/10; C12N-007/0l; C12N-015/00; C12P-021/08 
? 
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40/7/1 (Item 1 from file: 5) 
9081780 BIOSIS Number: 93066780 

DEVELOPMENT OF *HUMANIZED* BISPECIFIC *ANTIBODIES* REACTIVE WITH 
CYTOTOXIC LYMPHOCYTES AND TUMOR CELLS OVEREXPRESSING THE HER2 PROTOONCOGENE 

SHALABY M R; SHEPARD H M; PRESTA L; RODRIGUES M L; BEVERLEY P C L; 
FELDMANN M; CARTER P 

DEP. CELL BIOL., GENENTECH, INC., 460 POINT SAN BRUNO BOULEVARD, SOUTH 
SAN FRANCISCO, CALIF. 94080. 

J EXP MED 175 (1). 1992. 217-226. CODEN: JEMEA 
Full Journal Title: Journal of Experimental Medicine 
Language: ENGLISH 
The HER2 protooncogene encodes a 185-kD transmembrane 

phosphoglycoprotein, human epidermal growth factor receptor 2 (p185HER2), 
whose amplified expression on the cell surface can lead to malignant 
transformation. Overexpression of HER2/pl85HER2 is strongly correlated with 
progression of human ovarian and breast carcinomas. Recent studies have 
shown that human T cells can be targeted with bispecif ic *antibody* to 
react against human tumor cells in vitro. We have developed a bispecific 
F(ab')2 *antibody* molecule consisting of a *humanized* arm with a 
specificity to 185HER2 linked to another arm derived from a murine anti-CD3 
monoclonal *antibody* that we have cloned from UCHTl hybridoma. The 
antigen-binding loops for the anti-CD3 were installed in the context of 
human variable region framework residues, thus forming a fully *humanized* 
BsF(ab')2 fragment. Additional variants were produced by replacement of 
amino acid residues located in light chain *complementarity* *determining* 

*region* 2 and heavy chain framework region 3 of the *humanized* anti-CD3 
arm. Flow cytometry analysis showed that the bispecific F(ab')2 molecules 
can bind specifically to cells overexpressing p185HER2 and to normal human 
peripheral blood mononuclear cells bearing the CD3 surface marker. In 
additional experiments, the presence/ of bispecific F(ab')2 caused up to 
fourfold enhancement in the cytotoxic activities of human T cells against 
tumor cells overexpressing pl85HER2 as determined by a 51Cr release assay. 
These bispecif ic molecules have a potential use as therapeutic agents for 
the treatment of cancer. 

40/7/2 (Item 2 from file: 399) 
117068366 CA: 117(7)68366p PATENT 
Chimeric and complementarity-determining region-grafted 

anti-carcinoembryonic antigen antibodies and their production 
INVENTOR(AUTHOR): Adair, John Robert; Bodmer, Mark William; Mountain, 

Andrew; Owens, Raymond John 
LOCATION: UK, 
ASSIGNEE: Celltech Ltd. 
PATENT: PCT International ; WO 9201059 Al DATE: 920123 
APPLICATION: WO 91GB1108 (910705) *GB 9014932 (900705) *WO 90GB2017 

(901221} 
PAGES: 70 pp. CODEN: PIXXD2 LANGUAGE: English CLASS: C12P-021/08A; 

A61K-039/395B; C12N-015/13B; C07K-015/28B DESIGNATED COUNTRIES: AT; AU; BB 
i BG; BR; CA; CH; cs; DE; DK; ES; FI; GB; HU; JP; KP; KR; LK; LU; MC; MG; 
MN; MW; NL; NO; PL; RO; SD; SE; SU; US DESIGNATED REGIONAL: AT; BE; BF; BJ 
; CF; CG; CH; CI; CM; DE; DK; ES; FR; GA; GB; GN; GR; IT; LU; ML; MR; NL; 
SE; SN; TD; TG 

SECTION: 
CA215003 Immunochemistry 

IDENTIFIERS: carcinoembryonic antigen humanized chimeric antibody, 
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complementarity detg region grafted antibody CEA, cloning DNA humanized 
antibody CEA 

DESCRIPTORS: 
Antibodies,monoclonal ..• 

A5B7 murine, to carcinoembryonic antigen, in humanized antibody prodn. 
Animal cell line ••. 

CHO L761 h, humanized anti-carcinoembryonic antigen antibody 
recombinant prodn. in 

Deoxyribonucleic acid sequences ••• 
for antibody variable regions in humanized anti-carcinoembryonic 
antigen antibody prodn. 

Genetic vectors •.• Molecular cloning ..• 
for humanized anti-carcinoembryonic antigen antibody prodn. 

Diagnosis .•• Therapeutics ••. 
humanized anti-carcinoembryonic antigen antibodies for 

Escherichia coli .•. 
humanized anti-carcinoembryonic antigen antibody fragment recombinant 
prodn. in 

Animal cell line,CHO-Kl ••• Animal cell line,cos-1 •.• Bacteria ••. 
humanized anti-carcinoembryonic antigen antibody recombinant prodn. in 

Mammal •.• 
humanized anti-carcinoembryonic antigen antibody recombinant prodn. in 
cells of 

Immunoglobulins,fusion products •.• 
humanized, prodn. of 

Antibodies ••• 
humanized, to carcinoembryonic antigen 

Immunoglobulins ••• 
in humanized anti-carcinoembryonic antigen antibody prodn. 

Protein sequences ••. 
of antibody variable regions in humanized anti-carcinoembryonic antigen 
antibody prodn. 

Plasmid and Eiisme •.. 
pAL43, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome •.• 
pAL44, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome ..• 
pAL45, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome ••• 
pAL46, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome ... 
pAL53, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome ••• 
pAL54, for humanized anti-carcinoembryonic antigen antibody prodn. 

Genetic vectors ••• 
pEE6hCMV gpt, for humanized anti-carcinoembryonic antigen antibody 
prodn. 

Plasmid and Episome ••• 
pHMC19, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome .•• 
pHMCJO, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome ... 
pHMCJl, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome ..• 
pHMC43, for humanized anti-carcinoembryonic antigen antibody prodn. 

Plasmid and Episome ..• 
pHMC44, for humanized anti-carcinoembryonic antigen antibody prodn. 

Genetic vectors ••• 
pMRR028, for humanized anti-carcinoembryonic antigen antibody fragment 
prodn. 
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.Genetic vectors ... 
pMRR045, for humanized anti-carcinoembryonic antigen antibody fragment 
prodn. 

CAS REGISTRY NUMBERS: 
142661-53-8 142661-54-9 142661-55-0 142661-56-1 142661-57-2 

142661-58-3 amino acid sequence of, humanized anti-carcinoembryonic 
antigen antibody prodn. in relation to 

142662-69-9 142662-70-2 142662-71-3 142662-72-4 142662-81-5 
142662-82-6 nucleotide sequence of, humanized anti-carcinoembryonic 
antigen antibody prodn. in relation to 

Copyright 1992 by the American Chemical Society 

40/7/3 (Item 3 from file: 5) 
8599131 BIOSIS Number: 92064131 

IMMUNOGLOBULIN *COMPLEMENTARITY*-*DETERMINING* *REGION* GRAFTING BY 
RECOMBINANT POLYMERASE CHAIN REACTION TO GENERATE *HUMANIZED* MONOCLONAL 
*ANTIBODIES* 

LEWIS A P; CROWE J S 
DEP. CELL BIOLOGY, WELLCOME RES. LAB., LANGLEY COURT, BECKENHAM, KENT, 

BR3 JBS UK. 
GENE (AMST) 101 (2). 1991. 297-302. CODEN: GENED 
Full Journal Title: GENE (Amsterdam) 
Language: ENGLISH 
We describe an approach to rapidly generate *humanised* monoclonal 

*antibodies* by grafting rodent complementarity-determining regions into 
human immunoglobulin frameworks using recombinant polymerase chain reaction 
(PCR) methodology. The approach was applied to grafting a rat 
*complementarity*-*determining* *region* onto a human framework and 
amplifying the entire *humanised* heavy chain. . The terminal 
oligodeoxyribonucleotide primers incorporated restriction sites to allow 
forced clonign into plasmid vectors for sequencirrg::and expression. No 
nucleotide errors were introduced into the 1463-bp sequence even after 
sequential applications of PCR. ~ 

40/7/4 (Item 4 from file: 5) 
7912269 BIOSIS Number: 40113269 

CONSTRUCTION OF *HUMANIZED* *ANTIBODIES* AND:__TESTING IN PRIMATES 
QUEEN c; co M S; DESCHAMPS M; WHITLEY R; BENJAMIN w; HAKIMI J 
PROTEIN DESIGN LAB. INC., 2375 GARCIA AVE., MQUNTAIN VIEW, CALIF. 94043. 
MEETING ON MONOCLONAL ANTIBODIES HELD AT THE 20TH ANNUAL MEETING OF THE 

KEYSTONE SYMPOSIA ON MOLECULAR AND CELLULAR BIOLQ_G,Y_,-DENVER, COLORADO, USA, 
MARCH 10-16, 1991. J CELL BIOCHEM SUPPL -1y(PABT ~). 1991~· 137. CODEN: 
JCBSD ' 

Language: ENGLISH -·------... 

40/7/5 (Item 5 from file: 5) 
7400987 BIOSIS Number: 89052006 

A *HUMANIZED* *ANTIBODY* THAT BINDS TO THE INTERLEUKIN 2 RECEPTOR 
QUEEN C; SCHNEIDER W P; SELICK H E; PAYNE P W; LANDOLFI N F; DUNCAN J F; 

AVDALOVIC N M; LEVITT M; JUNGHANS R P; WALDMANN T A 
PROTEIN DESIGN LABS., 3181 PORTER DRIVE, PALO ALTO, CALIF. 94304. 
PROC NATL ACAD SCI US A 86 (24). 1989. 10029-10033. CODEN: PNASA 
Full Journal Title: Proceedings of the National Academy of Sciences of 

the United States of America 
Language: ENGLISH 
The anti-Tac monoclonal *antibody* is known to bind to the p55 chain of 

the human interleukin 2 receptor and to inhibit proliferation of T cells by 
blocking interleukin 2 binding. However, use of anti-Tac as an 
immunosuppressant drug would be impaired by the human immune response 
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against this murine *antibody*. We have therefore constructed a " 
*humanized*" *antibody* by combining the complementarity-determining 
regions (CDRs) of the anti-Tac *antibody* with human framework and constant 
regions. The human framework regions were chosen to maximize homology with 
the anti-Tac *antibody* sequence. In addition, a computer model of murine 
anti-Tac was used to identify several amino acids which, while outside the 
CDRs, are likely to interact with the CDRs or antigen. These mouse amino 
acids were also retained in the *humanized* *antibody*. The *humanized* 
anti-Tac *antibody* has an affinity for p55 of 3 .times. 109 M-1, about 

1/3 that of murine anti-Tac. 

40/7/6 (Item 6 from file: 399) 
113170316 CA: 113(19)170316b PATENT 
Recombinant antibodies to Campath-1 antigen, containing foreign 

complementarity determining region(s), and their use in immunosuppression 
and cancer therapy 

INVENTOR(AUTHOR): Waldmann, Herman; Clark, Michael Ronald; Winter, 
Gregory Paul; Riechmann, Lutz -----

LOCATION: UK, 
ASSIGNEE: Medical Research Council 
PATENT: PCT International ; WO 8907452 Al DATE: 890824 
APPLICATION: WO 89GB113 (890210) *GB 883228 (880212) *GB 884464 (880225) 
PAGES: 61 pp. CODEN: PIXXD2 LANGUAGE: English CLASS: A61K-039/395A; 

C12N-015/00B DESIGNATED COUNTRIES: AU; DK; JP; US 
SECTION: 

CA215003 Immunochemistry 
CA201XXX Pharmacology 
CA203XXX Biochemical Genetics 

IDENTIFIERS: chimeric antibody Campath 1 antigen, lymphoma neoplasm 
inhibitor Campath lH antibody 

DESCRIPTORS: 
Rat ••• 

complementarity detg. regions of, in recombinant antibody to Campath-1 
antigen 

Immunoglobulins,G2 ... Immunoglobulins,G3 ... Immunoglobulins,G4 •.. 
const. domains of human, in recombinant antibody contg. complementarity 
detg. regions to Campath-1 antigen 

Lymphocyte ••• 
depletion of, in human, by recombinant human antibody contg. foreign 
complementarity detg. regions to Campath-1 antigen 

Gene and Genetic element,animal, synthetic ... 
for humanized light chain variable region, construction of, in prodn. 
of recombinant human antibody contg. rat complementarity detg. regions 
to Campath-1 antigen 

Protein sequences ••• 
of IgG2a YTH 34.5 HL heavy and light chain variable domains, of rat 

Deoxyribonucleic acid sequences,IgG2a-specifying ••. 
of rat 

Antigens,CAMPATH-1 ••. 
recombinant antibodies to, foreign complementarity detg. regions in 

Immunosuppressants .•. Neoplasm inhibitors ... Neoplasm inhibitors,lymphoma 

recombinant antibody contg. foreign complementarity detg. regions to 
Campath-1 antigen as 

Gene and Genetic element,animal ••• 
recombinant, for anti-campath-1 antigen antibody of human, sequences 
encoding rat complementary detg. regions in 

Immunoglobulins,G2a ••. 
recombinant human antibody to Campath-1 antigen contg. complementary 
detg. regions of rat 
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.Leukemia,B-cell •.• 
recombinant human antibody to Campath-1 antigen killing leukemia cells 
of 

Antibodies ••. 
recombinant, to Campath-1 antigen, foreign complementarity detg. 
regions in 

Immunoglobulins,Gl ••. Immunoglobulins,G •.• Immunoglobulins,M ••. 
recombinant, to Campath-1 antigen, foreign complementary detg. regions 
in 

CAS REGISTRY NUMBERS: 
129711-40-6 amino acid sequence encoded by HuVLLYS gene 
129711-41-7 amino acid sequence encoded by synthetic HuVLLYS.degree. gene 
129711-01-9 129711-02-0 cloning and nucleotide sequence of, of human and 

rat 
129711-19-9 129711-20-2 cloning and nucleotide sequence of, of rat 
128096-06-0 128096-07-1 128096-08-2 128096-09-3 128096-10-6 

128096-11-7 complementarity detg. region of rat YTH 34.5 HL, human 
recombinant antibody contg., Campath-1 antigen binding by 

129711-56-4 heavy chain variable region of human contg. rat 
complementarity detg. regions, recombinant antibody contg., Campath-1 
antigen binding by 

129711-60-0 heavy chain variable region of rat YTH 34.5 HL, recombinant 
antibody contg., Campath-1 antigen binding by 

129710-86-7P HuVLLYS gene, prepn. of, in prepn. of recombinant human 
antibody contg. rat complementarity detg. regions to Campath-1 antigen 

129711-59-7 light chain variable region of human contg. rat 
complementarity detg. regions, recombinant antibody contg., Campath-1 
antigen binding by 

129711-61-1 light chain variable region of rat YTH 34.5 HL, recombinant 
antibody contg., Campath-1 antigen binding by 

127859-21-6P 127859-23-8P 127859-24-9P 127859-26-lP 127859-62-5P 
127859-70-5P 127859-72-7P 127859-79-4P 127859-82-9P 127859-92-lP 
127859-93-2P 127859-94-3P 127859-99-8P 127860-0l-9P 127860-02-0P 
127860-03-lP 127860-04-2P 129924-57-8P 129924-59-0P prepn. of, in 
gene synthesis for recombinant human antibody contg. rat 
complementarity detg. regions to Campath-1 antigen 

129711-57-5 129711-58-6 recombinant human antibody contg., Campath-1 
antigen binding by 

129710-91-4P synthetic gene HuVLLYS.degree., prepn. of, in prepn. of 
recombinant human antibody contg. rat complementary detg. regions to 
Campath-1 antigen 

Copyright 1992 by the American Chemical Society 
?b351,350 

15sep92 10:26:26 User209197 Session D127.2 

SYSTEM:OS - DIALOG OneSearch 
'f-i-le-JS-1_ :Qg!'.went_Wor ld. _Pa t~nt.s -;,Index La test 
'------1981+ ;DW=9227, UA=9214, UM=9143 

**FILE351: Formats 32,33,35,37 & 39 display the new 'Expanded' Patent 
Family tab~<;>~_ UD:::=.9-216._and greater. For more info. type ?NEWS351 
'F-4:-l"e--::rs;©: Derwent-World Patents Index 
·~ --- --f96J-1980, EQUIVALENTS THRU DW=9227 

**FILE350: Formats 32,33,35,37 & 39 display the new 'Expanded' Patent 
Family table for UD=9219 a~d greater. For more info. type ?NEWS350 
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?ds 
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Set 
Sl 
S2 

S3 

Items Description 
22 ANTIBOD? AND (HUMANIS? OR HUMANIZ?) 

8 Sl AND (CDR OR (IG OR IMMUNOGLOBULIN) ()VARIABLE()REGION OR 
HYPERVARIABLE()REGION) 

S4 
css--

0 Sl AND COMPLEMENTARITY()DETERMIN?()REGION 
3 Sl AND COMPLEMENT?()DETERMIN?()REGION 

_ r~-r~ -oR Af-lf9rr-=-~ - ,.. 
?t5/7/l 

5/7/1 (Item 1 from file: 351) 
007820291 WPI Ace No: 89-085403/11 
XRAM Ace No: C89-037905 

Recombinant *humanised* *antibody* specific for TAG-72 - having 
complementarity determining regions of variable domains from mouse 
*antibody* and the remainder from human immunoglobulin 

Patent Assignee: (CELL-) CELLTECH LTD 
Author (Inventor): BOOMER MW; ADAIR JR; WHITTLE N R 
Number of Patents: 001 
Patent Family: 

cc Number Kind Date Week 
WO 8901783 A 890309 8911 (Basic) 

Priority Data (CC No Date): WO 88GB731 (880905); GB 8720833 (870904) 
Language: English ~ 

EP and/or WO Cited Patents: No.SR.Pub; 4.Jnl.REF 
Designated States 

(National): AU; DK; FI; HU; JP; KR; NO; RO; SU; US 
(Regional): AT; BE; CH; DE; FR; GB; IT; LU; NL; SE 

Abstract (Basic): WO 8901783 
A *humanised* *antibody* molecule (HAM) is claimed having 

specificity for the TAG-72 antigen and having an antigen binding site 
in which at least the *complementary* *determining* *region* (CDRs) o 
the variable domains are derived from the mouse monoclonal *antibodie * 
(MAb) B72.3 and the remaining i'mmunoglobulin-derived parts of the HAM 
are derived from a human immunoglobulin. 

USE/ADVANTAGE - *Humanising* the B72.3 MAb does not adversely 
affect its binding activity and this produces a HAM which is useful i 
both therapy and diagnosis of certain carcinomas, e.g. solid tumours 
expressing TAG-72. @(49pp Dwg.No.0/13)@ 

Derwent Class: B04; D16; 
Int Pat Class: AGlK-039/39; C12N-015/00; C12P-021/00 
?s complement?()determin?(w)region? ? 

Processing 
Processing 
Processing 

27431 
234285 
124968 

S6 23 
?c 1 and 6 

22 
23 

S7 10 
? 

?c 7 not (2 or 4) 

COMPLEMENT? 
DETERMIN? 
REGION? ? 
COMPLEMENT?()DETERMIN?(W)REGION? ? 

1 
6 
1 AND 6 
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SS 
?t8/7/1-3 

10 7 
8 2 
3 4 
3 7 NOT (2 OR 4) 

8/7/1 (Item 1 from file: 351) 
009004842 WPI Ace No: 92-132139/16 
XRAM Ace No: C92-061892 

*Humanisation* of *antibodies* binding to human CD4 antigen - by 
mutation of framework-encoding regions of DNA encoding variable domain 
of rat or mouse *antibody* chain 

Patent Assignee: (GORM/) GORMAN S D 
Author (Inventor): CLARK MR; COBBOLD SP; GORMAN SD; WALDMANN H 
Number of Patents: 001 
Number of Countries: 018 
Patent Family: 

cc Number 
WO 9205274 

Kind 
A 

Date 
920402 

Week 
9216 (Basic) 

Priority Data (CC No Date): GB 9020282 (900917) 
Applications (CC,No,Date): WO 91GB1578 (910916) 
Language: English 
EP and/or WO Cited Patents: 7.Jnl.Ref; EP 328404; EP 365209; EP 403156; WO 

9007861; WO 9107492; WO 9109966; WO 9109967 
Designated States 

(National): AU; CA; JP; KR; US 
(Regional): AT; BE; CH; DE; DK; ES; FR; GB; GR; IT; LU; NL; SE 

Abstract (Basic): WO 9205274 A 
*Complementarity* *determining* *regions* (CDRs) of the variable 

domain of the *antibody* chain are derived from a first mammalian 
species and the framework of the variable domain and any constant 
domains of the Ab chain are derived from a second different mammalian 
species; comprising (a) mutating the framework-encoding regions of DNA 
encoding a variable domain of the first mammalian Ab chain such that it 
encodes the framework derived from the second species; and (b) 
expressing the Ab chain using this mutated DNA. 

The process specifically comprises: (i) determining 
nucleotide and predicted aminoacid sequence of a variable domain of a 
selected Ab chain of the first species; (ii) determining the Ab 
framework to which the framework of this domain is to be altered; (iii) 
mutating framework-encoding regions of DNA encoding this variable 
domain such that the mutated region encodes the. framework determined in 
(ii); (iv) linking mutated DNA to DNA encoding a constant domain of the 
second species and cloning the DNA into an expression vector; and (v) 
introducing expression vector into a compatible host cell and culturing 
it to express Ab chain. 

USE/ADVANTAGE - Altered Abs is prepd., used to *humanise* an 
Ab, typically a monoclonal Ab and, e.g. a rat or mouse Ab. The 
resulting Ab retains the antigen binding capabilities of the Ab from 
which it is derived. Reshaped CD4 Ab is used to induce tolerance 
against an antigen. Used to alleviate autoimmune diseases e.g. 
rheumatoid arthritis, and to prevent graft rejection. 0/13 

Derwent Class: B04; D16; 
Int Pat Class: A61K-039/39; C12N-015/13; C12P-021/08 

8/7/2 
008712964 

(Item 2 from file: 351) 
WPI Ace No: 91-216983/30 
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l 

·XRAM Ace No: C91-094177 
~ ~ Prodn. of *humanised* recombinant inununoglobulin - including polymerase 

chain reaction amplification of murine *antibody* light and heavy chain 
variable portions 

Patent Assignee: (MERI ) MERCK & CO INC 
Author (Inventor): LAW MF; MARK GE; WILLIAMSON AR 
Number of Patents: 002 
Patent Family: 

CC Number Kind Date Week 
EP 438310 A 910724 9130 (Basic) 
CA 2034553 A 910720 9139 

Priority Data (CC No Date): US 627423 (901220); us 467700 {900119) 
Applications (CC,No,Date): EP 91300362 (910117) 
Language: English 
EP and/or WO Cited Patents: EP 239400; WO 8901783; 1.Jnl.REF 
Designated States 

(Regional): CH; DE; FR; GB; IT; LI; NL 
Abstract (Basic): EP 438310 

Method for producing a *humanised* recombinant immunoglobulin 
comprises: (a) prepg. polymerase chain reaction (PCR) primers to 
amplify the variable portion of the light and heavy chain of a murine 
*antibody* which binds to a predefined antigen; (b) using the primers 
to amplify the variable portions of both heavy and light chains and 
sequencing the resulting nucleotide chains; (c) determining the murine 
*complementary* *determining* *regions* of the heavy and light chains; 
(d) selecting human variable heavy and light chain frameworks which 
show a high degree of amino acid similarity with the variable heavy and 
light chain framework of the murine immunoglobulin; (e) selecting human 
constant heavy and light chain frameworks; (f) grafting the murine 
*complementary* *determining* *regions* of (c) to the human framework 
regions of (e); (g) incorporating the complete DNA sequence for the 
*humanised* recombinant immunoglobulin into an appropriate expression 
vector; (h) transfecting host cells with the vector; (i) growing the 
transf ected cells in an environment in which the *humanised* 
recombinant immunoglobulin is expressed; and (j) collecting the 
immunoglobulin. 

A PCR method for the simultaneous synthesis and assembly of at 
least 4 deoxyoligonucleotides is also claimed. 

USE/ADVANTAGE - The *humanised* recombinant immunoglobulins are 
weakly immunogenic or non-immunogenic when admin. to humans, and may be 
used as therapeutic agents. Recombinant human anti-CD18 *antibodies* or 
active fragments which bind to the CD18 antigen of leukocytes can be 
used to inhibit influx of the leukocytes into a site of inflammation or 
tissue liable to become inflamed following influx. @(78pp Dwg.No.0/38)@ 

Derwent Class: B04; D16; 
Int Pat Class: C12N-015/13; Cl2P-021/08; C12Q-001/68 

8/7/3 (Item 3 from file: 351) 
007275804 WPI Ace No: 87-272811/39 
XRAM Ace No: C87-115825 

Recombinant altered *antibodies* 
*determining* *regions* replaced 
different specificity 

Patent Assignee: (WINT/) WINTER G p 
Author (Inventor): WINTER GP 
Number of Patents: 004 
Patent Family: 

CC Number 
EP 239400 
GB 2188638 

Kind 
A 
A 

Date 
870930 
871007 

- having *complementarity* 
with those from *antibody* of 

Week 
8739 
8740 

(Basic) 
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'Jp 62296890 A 871224 8806 
GB 2188638 B 900523 9021 

Priority Data (CC No Date): GB 867679 (860327); GB 877252 (870326) 
Applications (CC,No,Date): EP 87302620 (870326); JP 8773980 (870327) 
Language: English 
EP and/or WO Cited Patents: A3 .•• 8914; 3.Jnl.REF 
Designated States 

(Regional): AT; BE; CH; DE; ES; FR; GB; GR; IT; LI; LU; NL; SE 
Abstract (Basic): EP 239400 

An altered *antibody* in which at least parts of the 
*complementary* *determining* *regions* (CDRs) in the light or heavy 
chain variable domains have been replaced by analogous parts of CDRs 
from an *antibody* of different specificity is new. 

The altered *antibody* can be produced by (a) prepg. a first 
replicable expression vector including a suitable promoter operably 
linked to a DNA sequence which encodes at least a variable domain of an 
Ig heavy or light chain, the variable domain comprising framework 
regions from a first *antibody* and CDRs comprising at least parts of 
the CDRs from a second *antibody* of different specificity, (b) if 
necessary, prepg. a second replicable expression vector including a 
suitable promoter operably linked to a DNA sequence which encodes at 
least the variable domain of a complementary Ig light or heavy chain, 
.(c) transforming a cell line with the first or both prepd. vectors and 
(d) culturirg the transformed cell line to produce the altered 
*antibody*. 

USE/ADVANTAGE - The method is used for ''*humanising*'' non-human 
monoclonal *antibodies* (MAbs) e.g. CDRs from mouse MAb can be 
partially or totally grafted into the framework regions of a human MAb, 
which is then produced in quantity by a suitable cell line. Only the 
CDRs of the *antibody* will be foreign to the body and this should 
minimise side effects if used for human therapy. @(4lpp Dwg.No.0/8)@ 

Derwent Class: B04; D16; 
Int Pat Class: C12N-015/00; C12P-021/02; C07K-015/00; A61K-039/39; 

C12N-005/00; C12R-001/91 
?ds 

Set 
Sl 
S2 

S3 
S4 
SS 
S6 
S7 
SS 
S9 

'\$~l•G>-. __ 
?--~~--

Items De.script ion 
22 ANTIBOD? AND (HUMANIS? OR HUMANIZ?) 

8 Sl AND (CDR OR (IGOR IMMUNOGLOBULIN)()VARIABLE()REGION OR 
HYPERVARIABLE()REGION) 

0 Sl AND COMPLEMENTARITY()DETERMIN?()REGION 
3 Sl AND COMPLEMENT?()DETERMIN?()REGION 
1 (2 OR 4) NOT 2 

23 COMPLEMENT?()DETERMIN?(W)REGION? ? 
10 1 AND 6 

3 7 NOT (2 OR 4) 
? ____ Sl _AND-~q§g·,,--.,~~- -- -·--- ___ . ·-~------------ ---

_O - - t9- :_?~~ ~-:~~~~~~·:<;>~~~}'. 1N~~ _ (~: C?>R <~2 __ O~ '!_) ;:,7 

199 of 389 Celltrion, Inc., Exhibit 1094



··----

•. 

.. 

~---~--'---~....,~---,-.-~ 

~ .......... .r \....--:- UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

07 l /1 '? l 06:' .11/•)i AddreH: COMMISSIONER OF PATENTS ANO TRAOEMARKS 
WHhington. 0.C. 20231 · · 

SERIAL NUMIJEll FILING DA~----_::_~Sl NAMEIJ INVEtffOB 

1.;F:r:r-. t'' f EU;, l l'Jt.:. 
(.~-, rr~~ (:(1f.\~1:_vr~ F\.. Al.·LLI~ 

·160 l'O ll'ff 'o·AI"< r<:~l.!i~U [;I.. '/f:•. 
£;c1ur1: :~;AN 1· r;r1:\!CJ ~ ... :_:o:. en ·; ... ~o~::!) 

L_ --- EXAMINER 
lf:(1.·. 

[ An_:i. UN:l -=i i P'Af<1fn ~§!.':n-==i 

This ls a ccmrm.m~at!on from tho examiner In ctr.uca oJ your apphcallon 

COMM1SSIONER OF PATEN1 S ANOTRADEMAHKS 

DATE MAILED: 

I~ 

X Thia appllcatlon hu-. examined ~slve to communication flied on ~3 Cj ~ Tiils acllon Is made final. 
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Applicant's election o:f Group 

acknowledged. Because applicant 

• 

1, in Paper No. 12, is 

did not distinctly and 

speci:fically point out the supposed errors in the restriction 

requirement, the election has been treated as an election without 

5 traverse. See M.P.E.P. 818.03(a). 

Claims 1-10 are rejected under 35 U.S.C. § 112, second 

paragraph, as being inde:finite :for :failing to particularly point 

out and distinctly claim the subject, matter which applicant 

regards as the invention. Claims 1, 3, 4, 5 and 7 are inde:finite 

10 in the use o:f the language "import antibody" in that it is not 

clear what constitutes an important antibody, ie. what the 

determines what is to be an import antibody. Claim l step a) is 

inde:finite in that it is not clear what is meant by a "consensus~ 
human variable domain". Claim l step d> is inde:finite in that it 

15 is not clear what is actually taking place when one aligns the 

amino acid sequences of the FR, ie. is this a physical or mental 

step? Claim l step e> is unclear in what type of homology is 

indicated, ie. are conservative amino acids considered as homologs 

or should their be identical amino acid residues at the indicated 

20 portion of the framework. 

use of the language 

participation is unclear. 

Claim l step f>, 3 is indefinite in the 

"participates" in that the nature of 

Claim l step f) is indefinite in that 

it is not clear how one d:f ordinary skill can determine the ef:fects 

which are listed in steps 1-3, ie. through antigen binding, through 

25 hybridization? Claim 1 step g> is inde:finite in that it is not 

30 

clea~ what ef:fects are reasonably expected to occur. Claim 2 is 

indefinite in that the antecedent basis for "the domain" is 

unclear. ·Claim 3 is inde:finite in that it is not clear when in the 

process o:f making 

glycosylation sites. 

the antibody one would 

Claim 4 is inde:finite :for 

search :for the 

the same reason 

that claim ~ is inde:finite. Claim 5 is inde:finite in that it is 

believed that the claims up to this point were directed to making a 

2 
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"humanized antibody", and it is unclear how "preparing a humanized 

antibody" in claim 5 differs from the preparation of the antibody 

up to this point. 

the preparation 

Furthermore, it is not clear what is intended in 

of the antibody of claim 5. Claim 6 is vague in 

5 that it is not clear what the numbers are meant to designate. lt 

is suggested that applicant clarify the nature of the numbers or 

point to a figure. Claim 7 is indefinite in that it is not clear 

what the method is drawn to. it is suggested that the language "a 

method of making a humanized antibody" be inserted within the 

10 claim. 

15 

20 

The following is a quotation of the first paragraph of 35 

u. s. c. § 112: 

The speci£ication shall contain a written 
description 0£ the invention, and 0£ the manner and 
proc7ss 0£ making and using it, in such £u11, clear, 
concise, and exact terms as to enable any person skilled 
in the art to which. it pertains, or with which it is most 
nearly connected, to make and use the same and shall set 
£orth the beat mode contemplated by the inventor 0£ 
carrying out his invention. 

The specification is objected to under 35 U.S.C. § 112, first 

paragraph, as failing to adequately describe the invention and 

failing to adequately teach how to make and or use the invention, 

ie. failing to provide an enabling disclosure. The following terms 

25 lack enablement in the specification:. 

Claims 1 and 7 lack enablement in the language "at least a 

portion of an import variable domain". Applicant has only 

indicated specific residues which may be transferred, but they are· 

claiming an antibody wherein the a portion of the import antibody 

30 are to be transferred. There is no guidance in the specification 

which would enable one of skill in the art to make antibodies with 

3 
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transferred variable domains other than CDRs. Applicant is aware 

that a portion of the variable domain can be any one of the CDRs as 

well as the framework regions. However, this language also reads 

on small amino acid sequences which are incomplete regions of the 

5 variable region · of the antibody. There is no support in the 

specification for linking the variable region of the antibody to 

any or all of the myriad "portions" which are encompassed within 

this language. One of skill in the art would neither expect nor 

predict the appropriate functioning of the antibody as broadly as 

10 is claimed. It is suggested that the specific portion of the human 

variable region which is described in the specification be recited 

within the claim or this language be removed 

to obviate this rejection. 

/ completely 
/ 

in order 

Claim 1 step c) lacks enablement in that it is not clear how 

15 one would determine which amino acids are to be subst~tuted. There 

is no specific recitation of what characteristics of the amino 

acids are necessary for deciding whether it is to be replaced or 

not. Without this description one of skill in the art would not be 

able to choose the appropriate amino acid residues without 

20 hindering the function of the antib.ody. 
c---

Clai m 1 step f>, lacks enablement in~ the pro~ocol for 

-
determining whether ~he a~ino acid residues in the import amino 

acid sequence are reasonably expected to interact with the antigen 

is not described anywhere in the specification. There · is no 

4 
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explicit step which enables one 0£ ordinary skill in the art to 

'determine the e££ects which are recited. lt would require undue 

experimentation 0£ one 0£ ordinary skill in the art to make the 

variations which may be made in order to test the e££ects 0£ the 

5 mutant antibodies. 

Claim 2 lacks enablement in that there is no description in 

the speci£ication 0£ how to determine which residues are exposed on 

the sur£ace or which residues are buried within the domain, is this 

through computer modeling or through x-ray crystallography or other 

10 methods'? 

Claim 3' lacks enablement in that there is no guidance in the 

speci£ication on how one would determine which .glycosylation site 

a££ects antigen binding, or what comprises "reasonable 

expectation" •. 

15 Claims 6, 7 and 9 lack enablement in that it would appear that 

these amino acids are relevant to lgG and not to other isotypes. 

There is no indication that one 0£ skill in the art would 

extrapolate the use 0£ these amino acids to all or other isotypes 

of immunoglobulins. Furthermore, there is insufficient description 

20 and guidance in the speci£ication with regards to the properties of 

these amino acids which would enable one 0£ ordinary skill in the 
' ' 

art to make humanized antibodies with other isotypes using lhese 

amino acid sequences. 

5 
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Applicant has not shown that antibodies which have been 

modified as that which is claimed are capable of :functioning as 

that which is being disclosed, ie. maintaining the binding affinity 

of the parent antibody. Protein chemistry is probably one of the 

5 most unpredictable areas of biotechnology. For example, 

replacement of a single lysine residue at position 118 of acidic 

:fibroblast growth :factor by glutamic acid led to the substantial 

loss of heparin binding, receptor binding and biological activity 

of the protein. Burgess et. al. Journal of Cell biology, 111: 

10 2129-2138 (1990). In transforming growth :factor alpha, replacement 

of aspartic acid at position 47 with alanine or asparagine did not 

affect biological activity while replacement with serine or 

glutamic acid sharply reduced the biological activity of the 

mitogen. Lazar et. al. Molecular and Cellular Biology, 8:1247-1252 

15 ( 1988). Similarly it has been shown that aglycosylation of 

antibodies reduces the resistance of the antibodies to proteolytic 

degradation, while CH2 deletions increase the binding affinity of 

the antibodies. See Tao et. al. The Journal of Immunology, Vol. 

143, No. 8. 2595-2601 <1989> and Gillies et. al. Human Antibodies 

20 and Hybridomas, Vol 1, no. 1, 4 7 - 54 ( 1990 ) • These references 

demonstrate that even a single amino acid substitution or what 

appears to be an inconsequential chemical modification, will often 

dramatically affect the biological activity and characteristic of a 

protein. Therefore, without su:f:ficient guidance in the 

6 
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specification to support the use of the above terms and for the 

reasons mentioned above one of ordinary skill in the art would 

forced into undue experimentation in order to practice the 

invention as is claimed. 

Claims 1-11 are rejected under 35 U.S.C. § 112, first 

paragraph, for the reasons set forth in the objection to the 

specification. 

35 U.S.C. § 101 reads as follows: 

Whoever invents or discovers any new and use£u1 
process, machine, manu£acture, or composition 
0£ matter or any new and use£u1 improvement 
thereo£, may obtain a patent there£ore, subject 
to the conditions and requirements 0£ this 
tit.1e. 

Claims 1-4, 6-8 are rejected under 35 U.S.C. § 101 because the 

claimed invention is directed to non-statutory subject matter. The 

above claims are drawn to a method of preparing an antibody, 

however, there is no indication within the claims that actual 

physical steps are taking place. For example, there is no step 

20 which includes isolating an antibody, rather obtaining an amino 

acid sequence. All 0£ the steps which are listed in the claims can 

be done on paper as mental steps or on a computer terminal. 

The specification is objected to under 35 U.S.C. § 112, first 

paragraph, and claims 9-13 are rejected under 35 U.S.C. § 112, 

25 first paragraph and 35 U.S.C. § 101 as the specification fails to 

adequately teach how to use the claimed monoclonal antibodies in 

the manner in which they are disclosed ie. for the therapeutic 

7 
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purposes. Applicants claims are supported only by in vitro data 

showing the ability of muMab4DS, which is a humanized anti-p18S 

r ·- antibody which reacts with breast and ovarian cancers, to react 

with different cell lines <see page 88-90 of the specification>. 

S Applicant has made no showing that these data correlate with 

utility for in vivo therapy in humans of the complex array of 

diseases encompassed by the claims. In general, e:f:fective 

treatment o:f human cancers has not been routinely achieved in the 

art using monoclonal antibodies. Further, in vitro data such as 

10 that reported in the specification and animal model studies 

frequently do not correlate with clinical utility in in vivo trials 

in patients. Based on the evidence o:f record, the alleged utility 

of the claimed composition for the treatment of cancer would not be 

believable on its :face to the person o:f skill in the art in view o:f 

15 the contemporary knowledge in the art. Applicant has not provided 

any showing o:f therapeutic utility o:f the subject monoclonal 

antibodies which would lead one of skill in the art to believe that 

the antibodies are broadly applicable :for the treatment o:f all 

types of autoimmune diseases. Applicant is required to provide 

20 evidence commensurate with the scope of the claims, which would be 

convincing to those skilled in the art that the claimed 

compositions have utility for the treatment of malignant and 

autoimmune diseases in humans. See MPEP 608.01<p>. 

8 
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Waldmann, in a recent review of the literature pertaining to 

clinical applications of monoclonal antibodies for diagnosis and 

therapy of human disease, teaches that effective therapy using 

monoclonal antibodies has been elusive and indicates that hopes for 

5 antibody-based treatment methods engendered by in vitro studies 

have not correlated well with in vivo clinical trial results in 

patients with cancer. It does not appear that the exemplary 

material provided in the specification in support of the assertions 

that the claimed antibodies have therapeutic utility would be 

10 viewed by those skilled in the art as being predictive of their 

utility for treating humans. Applicant has not exemplified how to 

use the claimed antibodies in vivo and has not shown that the 

antibodies would be effective in vivo. It appears that undue 

experimentation would be required of one skilled in the art to 

15 practice the claimed invention for the single utility disclosed in 

20 

25 

the specification. 

The following is a quotation of the appropriate paragraphs of 

35 U.S.C. § 102 that form the basis for the rejections under this 

section made in this Office Action: 

A person shall be entitled to a pa.tent un.less--

<a> the invention was known or used by others in 
this country, or patented or described in a 
printed publication in this or a :foreign 
country, before the invention thereof by the 
app.licant £or a patent. 

(b) the invention was patented or described in a 
printed pub.lication in this country or a 

9 
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£oreign country or in public use or on sale in 
this country. more than one year prior to the 
date 0£ application £or patent in the United 
States. 

The £allowing is a quotation 0£ 35 U.S.C. § 103 which £arms 

the basis £or all obviousness rejections set £orth in this 0££ice 

action: 

A patent may not be obtained though the invention is 
not identically disclosed or described as set £orth in 
section 102 0£ this title. i£ the di££erences between the 
subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have 
been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Subject matter developed by another person. which 
qua1i£ies as prior art only under subsection (£) or (g) 
0£ section 102 0£ this title. shall not preclude 
patentability under this section where the subject matter 
and the claimed invention were. at the time the invention 
was made. owned by the same person or subject to an 
obligation 0£ assignment to the same person. 

Claims 1, 2, 5-10 are rejected under 35 U.S.C. § 102(b) as 

25 being anticipated by Queen et. al .• The above claims are drawn to 

a method 0£ producing a humanized antibody wherein the amino acid 

sequences 0£ an import antibody and a consensus antibody are 

compared, wherein the CDRs of the import antibody are substituted 

£or the antibody of the consensus antibody, and wherein certain 

30 framework residues which are responsible £or the binding 0£ 

antigen, interaction with CDR, or participating in the Vl-Vh 

interaction are also imported to the consensus antibody. In 

essence, residues 0£ the framework region are also transferred with 

10 
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• 

the CDRs in order to retain the antigen binding affinity of the 

parent antibody. 

Queen et. al. describe the production of humanized antibodies 

wherein the murine antibody is compared to human antibodies and the 

5 most homologous human antibody is chosen as the acceptor molecule. 

The CDRs of the murine antibody are then substituted for the CDRs 

of the human antibody and certain framework residues are also 

changed. Queen ef. al. describe computer modeling and sequence 

comparison in order to determine the amino acid residues which are 

10 to be substituted <see page 10031-10033). Although the steps of 

15 

the methods are not in exactly the same order, 

elements are present with in the reference. 

all of the claimed 

Claims 1,2 and 5-10 are rejected under 35 U.S.C. § 102<a> as 

being anticipated by Co et. al .. See above discussion. 

Co et. al. show the production of humanized anti-HSV 

using the general concept of Queen et. al. (see Results and Table 

1>. 

Claims 3 and 4 are rejected under 35 U.S.C. § 103 as being 

unpatentable over Queen et. al. or Co et. al. in view of Wallick 

20 et. al. 

The above claims are drawn to a method of making a humanized 

antibody wherein the CDRs of an import antibody are transferred to 

a consensus human antibody along with certain residues of the 

framework. Furthermore, the claims require that the glycosylation 

11 
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sites, if any, 0£ the import amino acid also be imported with the 

CDRs and framework regions i£ these sites have an a££eci on the 

binding 0£ antigen. 

Queen et. al. and Co et. al. both describe the production 0£ 

5 humanized antibodies by trans£erring the CDRs and certain £ramework 

regions 0£ the donor antibody to the human consensus antibody <see 

Queen et. al. pages 10031-10033 and Co et. al. page 2871). They 

further state that any residue which might have an a£f ect on the 

antigen binding of the antibody should be changed substituted in 

10 order to maintain the binding a££inity 0£ the parent antibody <see 

page 10033 0£ Queen et. al. at the last paragraph on the page). 

They do not however, specifically discuss the glycosylation sites 

as potential targets £or trans£er. Wallick et. al. teach the 

importance 0£ carbohydrate interaction with antigen £or maintaining 

15 or increasing antigen bind1ng af£inity <see pages 1107-1108>. It 

would have been prima facie obvious to one of ordinary skill in the 

art at the time the invention was made to make humanized antibodies 

using the method 0£ Queen et. al. or Co et. al. and further 

incorporating the concept taught by Wallick et. al.. One of 

20 ordinary skill in the art would have been motivated to combine the 

teachings of the two references in view of the teaching of Queen 

that retaining high antigen binding af£inity is desirable in the 

production of humanized antibodies. Knowing the role 0£ 

carbohydrates in antigen antibody interaction as was pointed out by 

12 
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Wallick et. al. one of ordinary skill would have had the means and 

the motivation to make humanized antibodies using both of the 

teachings of the primary and secondary references. 

Claim 11 is rejected under 35 U.S.C. § 103 as being 

5 unpatentable over Queen et. al. or Co et. al. in view of Reichmann 

eL al. 

The above claim is drawn to a humanized antibody wherein only 

one amino acid (listed in claim 9> in the framework and the CDRs 

have been substituted in the consensus antibody. 

10 Queen et. al. and Co et. al. both teach the production 0£ 

humanized antibodies by transferring the CDRs of a murine antibody 

along with specific residues of the framework region to the 

acceptor antibody molecule. They do not however teach only 

substituting one of the framework residues among those listed in 

15 claim 9. Queen et. al. introduce the general concept of a scaffold 

wherein certain amino acid residues of the framework must be 

present and certain are dispensable. Reichmann et. al. teach that 

a single amino acid substitution in an antibody is sufficient to 

retain the antigen binding specificity of the parent antibody <see 

20 final paragraph>. It would have been prime facie obvious to one 

of ordinary skill in the art at the time the invention was made to 

make only a single substitution in the antibody of Queen et. al. or 

Co et. al. in positions among those listed in claim 9. It would 

have been obvious to one of ordinary skill to complete the 

13 

212 of 389 Celltrion, Inc., Exhibit 1094



• • 
Serial No. 715272 

Art Unit 1806 

invention in light 0£ the success 0£ Reichmann et. al. in only 

mutating one amino acid 0£ the framework. Knowing that each 

antibody varies slightly in the non-conserved region, and given the 

computer modelling protocol set £orth by Queen et. al. one of 

5 ordinary skill would have been motivated to make a single mutation 

in the variable region with the expectation of obtaining a 

£unctional antibody. 

Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Lila Feisee 

10 whose telephone number is,-<703) 308-2731. 

Any inquiry 0£ a general nature or relating to the status 0£ 

this application should be directed to the Group receptionist whose 

telephone number is <703> 308-0196. 

Feisee/ 1£ cJP" 
15 September 29, 1992 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Group Art Unit: 1806 

Paul J. Carter et al. Examiner: L Feisee 

Serial No. 07 /7·15,272 

Filed: 14 June 1991 

For: lmmunoglobulin Variants 460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(415) 225-2614 

Amendment and Resoonse 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

cl 24.u 

Responsive to the Office Action mailed 5 October 1 992, please amend th~ claims as follows: 

(Amended) A method for making 't least a~ortion cif a humanized antibody variable domain 

comprising )-mino-acid s~quence of ~on-hu~an[-:import] antibody which is desired to be 

hum_anize~;~~p-or~--antibo~¥.i and a hyman antibody, comprising the ste_~s ~f: _ , 

a. obtaihing the'amino~acid sequence~ of [at least a· portion of] an import_variable domain 

b. 

c. 

d. 

e. 

f. 

and ~con~e.nsus human variabl~-d~~ . 

ident~Complementai-itv-Determifiing Region (CDRJ amino acid sequences in the 

import and the human amino variable_ domain sequences; 

substituting an: impart CDR ~~ino acid sequence for the correspondir{g human CDR 
- -- - j r-- ,_______ --? 

amino acid sequence; 

ali9ning the amino acid sequences of a Framework Regi_on IFR) of the import antibody 

and the corresponding FR of the consensus antibody; J 
identifying import antfu~dy FR residues in the aligned FR seque~ces ~hat are no:;J-

1

; 

homologous to thlf(corresponding con~ensus antibo~idues; )~ ~ / / 

determining if the~o~·homologouS'impo~ amino acid residue is\~~ ex~ected 
to have at least one of the following effects: -~ 

1. ~on-covalently binds antigen directly, 

SC13194 02/17/93 07715272 07-0630 130 102 148.00CH 
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2. 

2. 

3. 

interacts with a CDR; or 

participates in the VL - VH interface by affecting the proximity or orientation of 

the V. a'~d Vu regions with respect to one another; {and] 

g. for any non-homologous import antibody amino acid residue which is [reasonably] 

expected to have at least one of these effects, substituting that residue for the 

corresponding amino acid residue in the consensus antibody FR sequence: and 

!:!.:. preparing a· humanized antibody variable domain having amino acid sequences 

determined in steps a-g. 

(Amended) The method of claim 1 , having an additional step of determining if any such non

homologous residues are exposed on the surface of the consensus human antibody variable 

domain or buried within it, and if the residue is exposed, retaining the consensus residue. 

(Amended) The method of claim 1, having the additional steps. which may be taken between 

any two steps in the method of claim 1 , of searching the import antibody variable domain 

amino acid sequence for glycosylation site~~~if any such glycosylation site is 

reasonably expected to affect the antigen \indiRg~or-a#fnity of the antibody, and if so, 

substituting the glycosylation site into the consensus amino acid sequence . 
. - --·~-:--- . . - - - - ·- - - -..__________ . 

4. (Amended) The method of claim 1, having the additional steps. which may be taken between 

any two steps in the method of claim 1 . of searching the consensus variable domain amino 

acid sequence for glycosylation sites which are not present at the corresponding amino acid 

in the import antibody amino acid sequence, and if the glycosylation site is not present in the 

import sequence, substituting the import amino acid residues for the amino acid residues 

comprising the consensus glycosylation site. 

5. (Amended) The method of claim 1, having an additional step which comprises aligning import 

antibody and consensus antibody FR amino acid sequences, identifying import·antibody FR 

amino acid residues whi~h are non-homologous~ith the aligned con_~n~~ seg"'-'~nc~, and 

for each such non-homologous import antibody FR amino acid residue, determining if the 

corresponding consensus antibody amino acid residue represents a residue which is highly 

conserved across all species at that site, and if it is so conserved, preparing a humanized 

antibody which comprises the consensus antibody amino acid residue at that site. 

c124.u 
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7. (Amended) A method for making a humanized antibody comprising providing (at least a portion 

of] a non-human antibody variable domain amino acid· sequence which is desired to be 

humanized !import antibody) having a CDR and a FR, obtaining the amino acid sequence of at 

least a portion of a consensus human antibody· variable domain having a CDR and a FR, 

substituting the non-human CDR for the human CD~ in the consensus human antibody variable 

domain, and then substituting an amino acid residue for the consensus amino acid residue at 

at least one of the following sites: 

4L, 35L, 36L, 38L, 43L, 44L, 46L, 58L, 62L, 63L, 64L, 65L, 66L, 67L, 68L, 69L, 70L, 71 L, 

73L, 85L, 87L, 98L, 2H,4H, 24H, 36H,37H, 39H, 43H, 45H, 49H, 58H, 60H, 68H, 69H, 

70H, 73H, 74H, 75H, 76H, 78H,91H, 92H,93H,and103H. 

~lease,.add the following new claims 11-2"1] · 

--1 1.f A method o~consensus human, antibody vari~e domain amino acid sequence in t~e 
\_preparation of a humanized antibody.-- \ \ d-\ d-.:..--- 'i\P ~ J ~S · 

--1 8. In a method for making a humanized antibody variable domain, the improvement cons~~ting of 

using consensus human antibody variable domain amino acid sequence.--

--19. A method for making an improved antibody, comprising amino acid sequence from a non

human (import) antibody and a human antibody, comprising the steps of: 

c124.u 

a. obtaining the amino acid se~uences of at least a portion of an import antibody variable 

domain and of a consensus human antibody variable domain; 

b. identifying Complementarity Determining Region (CDR) amino acid sequences in the 

import and the human amino variable domain sequences; 

c. substituting an import CDR amino acid sequence for the corresponding human CDR 

amino acid sequence; 

d. aligning the amino acid sequences of a Framework Region (FR) of the import antibody 

and the corresponding FR of the consensus antibody; 

e. identifying import antibody FR residues in the aligned FR sequences that are non

homologous to the corresponding consensus antibody residues; 

f. determining if the non-homologous import amino acid residue is reasonably expected 

to have at least one of the following effects: 

1. non-covalently binds antigen directly, 

/ 

',. 
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2. interacts with a CDR; or 

3. participates in the VL - VH interface by affecting the proximity or orientation of 

the V L and V H regions with respect to one another; 

g. for any non-homologous import antibody amino acid residue which is reasonably 

expected to have at least one of these effects, substituting that residue for the 

corresponding amino acid residue in the consensus antibody FR sequence: and 

h. preparing an improved, humanized antibody having amino acid sequences determined 

in steps a-g; and 

i. evaluating the antigen binding or immunogenicity of the improved, humanized antibody 

with respect to the parental antibody.--

--20. A method comprising, following the identification of an antibody by the method of any one of 

claims 1, 7, or 17-1 9, the manufacture of the antibody. --

--21. A method comprising, following the identification of an antibody by the method of any one of 

claims 1, 7, or 17-19, the expression of nucleic acid encoding the antibody.--

Remarks 

Claims 1-13, and 17-21 are presented herein for examination. Reconsideration of the 

outstanding rejections is respectfully requested for the reasons that follow. A request for a one-month 

extensio~ of time to respond is. ~~bmitted herewith, bringing the due date for this response to 5 

February 1993. This response is timely filed. 

Amendments 

Claims 1, 3, 4, 5 and 7 have been amended to indicate that an import antibody is a non-human 

antibody which is desired to be humanized. Support for this language is found in the specification at 

page 6, line 27 to page 7, line 3. 

Claim 1, step (f) has been amended to clarify that the word nparticipates" in the VL - VH 

interface means to affect the proximity or orientation of the Vt and VH regions with respect to one 

another. Support for this amendment is found on page 15, lines 30-32. New step (h) has been added 

to claim 1, directed to the physical step of preparation of a humanized antibody variable domain. 

Support for this step appear throughout the specification. 

Claims 3 and 4 have been amended to provide that the additional steps may be taken between 

c124.u 
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any two steps in the method of claim 1 . Claims 2-7 have been amended to clarify that the residues 

or sequences referred to relate to amino acids. 

New claims 17 - 21 have been added. These claims are alternate approaches to claiming the 

subject matter claimed in claim 1. Additional support for claims 20-21 is found in Example 1. 

It is believed that these amendments introduce no new matter. The inventors respectfully 

request entry of these amendments. 

The rejection under 35 U.S.C. § 112, second paragraph 

Claims 1-10 were rejected under 35 U.S.C. § 112, second paragraph for indefiniteness. Claims 

1, 3, 4, 5 and 7 were rejected for use of the term "import antibody". These claims have been 

amended to indicate that the import antibody is a non-human antibody which is desired to be 

humanized. 

Claim 1 step (a) was rejected because of the term "consensus human variable domain". The 

terms "consensus sequence", "consensus antibody" .and "consensus human variable domain" are 

defined at specification page 16, line 29 to page 17, line 17: 

The terms "consensus sequence" and "consensus antibody" as used herein 
refers to an amino acid sequence which comprises the most frequently occurring amino 
acid residues at each location in all human immunoglobulins of any particular subclass. 
In preferred embodiments, the consensus human variable domain sequences are 
derived from the most abundant subclasses in the sequence compilation of Kabat et 
al., Sequences of Proteins of Immunological Interest, National Institutes of Health, 
Bethesda MD (1987), namely VLK subgroup I and VH group Ill. ... 

As described in the specification, a "consensus human variable domain" would have an amino acid 

sequence comprising, amino acid residue by residue, th~ most frequently occuiring amino acid residue 

gathered from a group of human immunoglobulins. The identity of each amino acid residue making up 

the consensus sequence is determined separately, requiring merely routine tabulation of the amino 

acids present in each member of a particular immunoglobulin subclass. To expedite the routine 

tabulation of the most commonly occurring amino acids, workers in the field are referred to the Kabat 

et al. publication cited in the quoted material above, which presents such tabulations. 

Claim 1 step (d) was rejected as indefinite as to whether the alignment of the amino acid 

sequences is a physical or mental step. This rejection is somewhat confusing. The inventors intend 

claim 1 , step (d) to refer to a maximal homology alignment of representations of amino acid sequences, 

as described in the specification at page 17, lines 18-27. Preparing such a homology alignment 

typically combines physical and mental actions. This connotation for the phrase "alignment of 

sequences" is common in the art to which this invention pertains. Step (d) of claim 1 does not require 

c124.u 

224 of 389 Celltrion, Inc., Exhibit 1094



, 

• • 
07/715,272 Page No. 6 

manipulation of the actual, tangible amino acids, merely manipulation of symbolic representations of 

the actual amino acids. 

Claim 1 step (e) was rejected because of the term "homology"; the Examiner questioned 

whether conservative amino acids are to be considered as homologs. Identity or homology with 

respect to a specified amino acid sequence of this invention is defined on page 17, lines 18-27. At 

lines 22-23, the specification indicates that this invention does "not consider[ing] any conservative 

substitutions as part of the sequence identity". Conservative substitutions are therefore not considered 

as homologs. 

Claim 1 step (f) was rejected for use of the language "participates". Step (f) of claim 1 refers 

to an amino acid residue which "participates in the in the VL - VH interface". This step has been 

amended to clarify that immunoglobulin residues which so participate are those that affect the 

proximity or orientation of the VL and VH regions with respect to one another. 

Claim 1 step (f) was also rejected as indefinite as to how one of ordinary skill can determine 

the effects listed in steps 1-3. Steps 1-3 presently list the following effects an import amino acid 

residue might have: 

1. non-covalently binds antigen directly, 

2. interacts with a CDR; or 

3. participates in the VL - VH interface by affecting the proximity or orientation of the VL 

and V H regions with respect to one another. I 
The specification discusses, at pages 13-16, the interactions of amino acid residues within an 

I 
immunoglobulin and describes at least two methods for evaluating the role of any particular amino acid 

residue: three dimensional models and assays. As stated at page 14, lines 2-9: 

"Three dimensional immunoglobulin models are commonly available and are familiar to 
those skilled in the art. Computer programs are available which illustrate and display 
probable .three dimensional conformational structures of selected candidate 
imm~moglobulin sequences. l~P-ection of these displaY-S permits_analysis of the likely 
role of the residues in the functioning of the candidat~J!'Jlmunoglobulin sequence, i.e., 
the analysis of residues thatJnfluence the .abjlity_.of_the candid_ate immunoglobulin to 
bind its antigen." 
-------.:..... 

The specification provides detailed information how to evaluate the three-dimensional models to 

determine the various potential effects of amino acid residue changes. 

The specificatio!1 also suggests an alternate method.for evaluating the effect of an amino acid 

residue change. On page 16, lines 14-18, the specification teaches: 

cl 24.u 

"Since it is not entirely possible to predict in advance what the exact impact of a given 
substitution will be it may be necessary to make the substitution and assay the 
candidate antibody for the desired characteristic. These steps, however, are per se 
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routine and well within the ordinary skill of the art. n 

The inventors submit that methods for determining the effe~ts of amino acid changes are known in the 

i.?art, and that those skilled in the art would understand what is claimed in step (f). 

'f Claim 1 step (g) was rejected as being indefinite as to what effects are reasonably expected 

o occur. The word "reasonablyn has been deleted from the claim. 

Claim 2 was rejected as lacking antecedent basis for "the domainn. This claim has been 
~'J amended to clarify that the intended domain is the consensus human antibody variable domain. 

Claims 3 and 4 were rejected as indefinite for not specifying when in the process one would 

search for the glycosylation sites. These claims have been amended to indicate that one would search 

1
1 for glycosylation sites between any two steps in the method of claim 1 . 

' 

Claim 5 was rejected as unclear in the use of the phrase "preparing a humanized antibody"; 

this phrase has now been added by amendment as the last step of claim 1 . The phrase is intended 

to mean the physical making of a humanized antibody, methods for! which are described in the 
(' 

specification, including in vitro mutagenesis and recombinant engineering. The Examiner also seems 

to be questioning how claim 5 differs from the previous claims. Claim 5 adds an additional step of 

determining if a particular amino acid residue in the consensus human variable domain--which differs 

from the import antibody amino acid residue at that site--also appears at that site in antibodies of other 

species at that particular site (is conserved). If the particular amino acid residue is conserved across 

species at that site, than that residue is retained in the humanized antibody, and not substituted by the 

import antibody amino acid residue at that site, and without requiring evaluation of the impact of such 

a change on the antibody's ~h;aracteristics. 

Claim 6 was rejected as v~gue for unclear use of numbers. These numbers refer to particular 

amino acids in the light (l) and heavy (Hl chains of immunoglobulins. By convention, workers in this 

field generally utilize the immunoglobulin numbering system set forth in Kabat, E. A. et al., Sequences 

of Proteins of Immunological Interest (National Institutes of Health, Bethesda, MD, 1987)), as described 

in the specification at page 8, lines 19-21. The Examiner's attention is drawn to Queen et al., already 

of record in this case, especially at page 10032 column 1 first paragraph (and reference 38 therein) 

where antibody amino acid residues are referred to with numbers representing certain positions. It is 

submitted that workers in the field will understand clearly what is claimed in claim 5. 

Claim 7 was rejected as indefinite as to what th~ method is drawn, and has been amended 

according to the Examiner's suggestion. 

According to the CAFC, a decision as to whether a claim is invalid for indefiniteness "requires 

a determination whether those skilled in the art would understand what is claimed", Amgen v. Chugai, 

cl 24.u 

226 of 389 Celltrion, Inc., Exhibit 1094



• 
07/715,272 Page No. 8 

18 USP02d 1116, 1030 (CAFC 1991 ). The presently pending claims use terminology with clear 

meanings in the field, especially in light of the definitions provided in the specification. The wordings 

of the claims comply with the requirements of 35 USC § 112, and this rejection should be reconsidered 

and withdrawn. 

The rejection under 35 U.S.C. § 112. first paragraph 

Claims 1-11 were rejected under 35 U.S.C. § 112, first paragraph as lacking enablement. 

Claims 1 and 7 were rejected as lacking enablement in the language "at least a portion of an 

import variable domain". These terms have been deleted from the claims. 

Claim 1 step -(c) was rejected for being unclear as to how one would determine which amino 

acids are to be substituted. This step recites "substit_uting an import CDR amino acid s~quence for the 

corresponding human CDR amino acid sequence". The identification of the Complementarity 

Determining Region (CDR) amino acid sequence of the import and the human amino variable domain 

sequences is made in previous step (b). To accomplish step (c), therefore, one substitutes the amino 

acids identified in step (b}. 

Methods for identifying CDRs and distinguishing them from Framework Residues (FRs) are 

known in the art. As the specification describes on page two, antibody variable domains of natural 

light and heavy chains have the same general structure, and each domain comprises four framework 

(FR) regions, whose sequences are somewhat conserved, connected by three hyper-variable or 

complementarity determining regions (CDRs) (see Kabat, E. A. et al., Sequences of Proteins of 

Immunological Interest, National Institutes of Health, Bethesda, MD, (1987)}. The four framework 

regions largely adopt a P-sheet conformation and the CDRs form loops connecting, and in some cases 

forming part of, the P-sheet structure.· The CDRs in each chain are held in close proximity by the 

framework regions and, with the CDRs from the other chain, contribute to the formation of the antigen 

binding site. The CDR may be identified following three-dimensional modeling of the antibody. The 

CDRs may also be identified based on comparison of the an antibody amino acid sequence with a 

known antibody. 

Attached as Exhibit A for the Examiner's convenience are pages from the Introduction to Kabat, 

E. A. et al., Seguer_~es of Proteins of Immunological Interest, Fifth Edition, National Institutes of ··--------------------. 
Health, Bethesda, MD, (1991 ). This work, along with the earlier Kabat compendiums referred to in 

the specification and other references, guide the practitioner in the numbering of antibody amino acid 

sequences, and the assignment of particular amino acids to one of the FR or CDR regions. The 

Examiner's attention is drawn the sections beginning on page xv, the section entitled "Variable Region 

Sequence" and especially to Table I, page xvi. Table I presents the amino acid residues associated 
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227 of 389 Celltrion, Inc., Exhibit 1094



• 
07/715,272 Page No. 9 

with FRs and CDRs of the variable domains of immunoglobulin light and heavy chains. See also Figure 

1 . page xviii, which shows a schematic view of an immunoglobulin; please note the mention in that 

figure description to the use of a maximum homology alignment to determine the proper numbering 

of the amino acids (as referred to in the response to the previous § 112 rejection). The inventors 

submit that the identification of immunoglobulin amino acid residues as belonging to a CDR or to the 

framework is routine in the art, requiring no undue experimentation. 

The specification teaches, in detail, several ways to substitute amino acid residues, including 

mutagenesis and the construction of nucleic acid encoding the desired sequence. Alanine scanning 

mutagenesis is described at page 36, line 20 to page 37, line 3. Oligonucleotide-mediated 

mutagenesis, PCT mutagenesis and cassette mutagenesis are described in the specification at page 

39, line 10 through page 44, line 10. The inventors submit that steps (b) and (c) of claim 1 are fully 

enabled by the specification. 

Claim 1 step (f) was rejected as lacking enablement for determining which amino acid residues 
"' may be expected to interact with the antigen. At page 29, lines 4-10, the specification teaches that: 

"Differences between the non-human import and the human consensus framework 

residues are individually investigated to determine their possible influence on CDR 

conformation and/or binding to antigen. Investigation of such possible influences is 

desirably performed through modeling, by examination of the characteristics of the 

amino acids at particular locations, or determined experimentally through evaluating the 

effects of substitution or mutagenesis of particular amino acids." 

Techniques for molecular modeling are described on pages 27-28. Experimental evaluation of the role 

of particular amino acids will utilize assays tailored to the activities of the antibody to be humanized. 

More detailed teaching on identifying residues·that influence antigen binding is contained in the 

specification at page 14, line 10 through page 15, line 6, where it is stated: 

c124.u 

j . 

"A residue that noncovalently directly binds to antigen is one that, by three dimensional1 

analysis, is reasonably expected to noncovalently directly bind to antigen. Typically,; 

it is necessary to impute the position of antigen from the spatial location of neighboring 

CDRs and the dimensions and structure of the target antigen.· In general, only those 

humanized antibody residu.es that are capable of forming salt bridges, hydrogen bon~s, 

or hydrophobic interactions· are likely to be involved in non-covalen_t antigen binding, 

however residues which are separated spatially by 3.2 Angstroms or less may also 

non-covalently interact. Such residues typically are the relatively larger amino acids, 

such as tyrosine, arginine, and lysine. Antigen-binding FR residues also typically will 
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have side chains that are oriented into an envelope surrounding the solvent oriented 

face of a CDR which extends about 7 Angstroms into the solvent from the CDR domain 

and about 7 Angstroms on either side of the CDR domain, again as visualized by three 

dimensional modeling. 

The inventors submit that determining whether a residue may be expected to influence antigen binding 

is routine in the art, in light of the detailed teachings of the specification. 

Claim 2 was rejected as lacking enablement for determining which residues are exposed on the 

surface or buried within the domain. As indicated in the specification, for example at page 91, lines 

18-21, the worker in this field would examine the structural models of the import and human 

sequences to determine if an amino acid residue is exposed on the surface of the domain or is buried 

within. Evaluation of structural models, preparation of which are described in the specification, to 

determine whether a residue is exposed or buried is routine and within the ordinary skill in the art. 

Claim 3 was rejected as lacking enablement for how one would determine which glycosylation 

site affects antigen binding, or what comprises "reasonable expectation". The specification teaches, 

.at page 8, lines 22-32, teaches that determining if the glycosylation is reasonably expected to be 

important for the desired antigen binding and biological activity of the antibody involves determining 

if the glycosylation site binds to antigen or changes a side chain of an amino acid residue that binds 

to antigen, or if the glycosylation enhances or weakens antigen binding, or is important for maintaining 

antibody affinity. As with other aspects of this invention, evaluation of the impact of glycosylation 

typically is performed by evaluation of .molecular models, or experimental evaluation of a modified 

polypeptide. Such evaluation is routine within the field. 

Claims 6, 7 and 9 were rejected as being enabled only with respect to lgG and not other 

antibody isotypes. The specification, at page 13 lines 14-22, states: 

"The humanized antibody will be selected from any class of immunoglobulins, including 

lgM, lgG, lgD, lgA and lgE, and any isotype, including lgG1, lgG2, lgG3 and lgG4. 

Usually the constant domain is a complement fixing constant domain where it is 

desired that the humanized antibody exhibit cytotoxic activity, and the class is typically 

lgG 1 • Where such cytotoxic activity is not desirable, the constant domain may be of 

the lgG2 class. The humanized antibody may comprise sequences from more than one 

class or isotype, and selecting particular constant domains to optimize desired effector 

functions is within the ordinary skill in the art." 

The Examples presented in the specification involve the use of a lgG1 constant domain. As noted in 

the specification, specific method steps and illustrative reagents for the use of lgG1 are taught, as well 
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as their applicability to other antibody isotypes. The inventors respectfully reminds the Examiner that 

working examples are not a required component of a patent application. As stated in MPEP § 

608.01 (h), "There is no statutory requirement for the disclosure of a specific example." Thus, the 

absence of a working example describing particular embodiments of the invention cannot negative the 

patentability of the invention. The examples included in the specification, which illustrate the 

preparation of lgG 1 antibodies, are representative of the manner in which the invention may be 

practiced. From reading these examples and the detailed description of the invention, the ordinarily 

skilled artisan would immediately deduce the applicability of the methods described in the specification 

to other immunoglobulin isotypes. 

The Examiner has not made a prima facie case for the § 11 2, first paragraph rejections, 

supplying no basis for her skepticism about the scope of the claims. The burden is on the Examiner 

to provide evidence to support rejections of this sort. "Mere broad generalizations and allegations are 

insufficient for holding of non-enablement," Ex parte Goeddel, 5 U.S.P.O. 1449, 1450 (TTAB 1987). 

If the Examiner is only prepared to allow claims to exemplified embodiments, what incentive 

exists for an inventor to disclose the invention to the public? Trade secret protec;tion obviously would 

be superior to the following circums!ances foreseen by the CCPA in In re Goffe, 191 USPO 429, 431 

(CCPA 1976): 

For all practical purposes, the board would limit ~ppellant to claims involving the 
specific materials disclosed in the examples, so that a competitor seeking to avoid 
[literally J infringing the claims would merely have to follow the disclosure in the 
subsequently-issued patent to find a substitute. However, to provide effective 
incentives, claims must adequately protect inventors. To demand that the first to 
disclose shall limit his claims to what he has found will work or to materials which 
meet the guidelines specified for 'preferred' materials in a process such as the one 
herein involved would not serve the constitutional purpose of promoting progress in the 
useful arts. See In re Fuetterer: 50 CCPA 1453, 1462, 319 F.2d 259, 265, 138 USPO 
217, 223 (1963). 

For a similar case, see In re Strahilevitz, 212 USPO 561 (P.O.B.A. 1982), where the Board was 

reversed for rejecting as non-enabling an application that was devoid of even a single working example. 

The first paragraph of 35 U.S.C. § 112 requires nothing more than objective enablement. 

Whether this is achieved by the use of illustrative examples or by broad terminology is of no 

importance, In re Marzocchi et al .. 169 USPO 267 (CCPA 1971 ). Further, an assertion by the 

Examiner that the enabling disclosure is not commensurate with the protection being soug~t must be 

supported by reasons for doubting the truth or accuracy of any statement in the presumptively 

accurate supporting disclosure. It is also incumbent upon the Examiner to back up such assertions 

with acceptable evidence or reasoning to substantiate the doubts so expressed, In re Armbruster, 185 
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USPQ 152 (CCPA 1975), In re Strahilevitz. op cit. 

Se also In re Smith. supra, wherein the CCPA reversed an Office ruling that the description in 

the specification of two categories of prepolymers was not sufficient to support the broad claim for 

all polymers having a certain desired property. In this case, the court even acknowledged that the 

specification did not contain language that was precisely identical to the language of the claims. 

However, the tenor of the specification was that the applicant had made a generic invention rather 

than one limited to two categories of polymers. 

In the present situation, the Examiner has provided no evidence to support the assertion that 

the invention is not enabled for the preparation of humanized antibodies. Broad claims should be 

{! allowed if there is adequate disclosure and where, as in the present situation, there is no pertinent art 

.~ to prevent such claims. As stated in In re Sus and Schaefer, 134 USPQ 301, 304 (CCPA 1962) 

(emphasis added): 

The public purpose on which the patent law rests required the granting of claims 
commensurate in scope with the invention disclosed. This requires as much the 
granting of broad claims on broad inventions as it does the granting of more specific 
claims on more specific inventions. It is neither contemplated by the public purpose 
of the patent laws nor required by the statute that an inventor shall be forced to accept 
claims narrower than his invention in order to secure allowance of his patent. 

The inventors submit that in view of the .detailed information provided in the specification as 

discussed above, the specification adequately teaches how to practice the claimed invention. The 

rejections under 35 USC § 112, first paragraph, should be reconsidered and withdrawn, as they are 

not statutorily based, are inconsistent with court and Patent Office decisions on the subject, and are 

contrary to public policy. 

The rejection under 35.U.S.C. § 101 

Claims 1-4, and 6-8 were rejected under 35 U.S.C. § 101 as being directed to non-statutory 

subject matter. It is believed that the amendments to the claims made above render moot this ground 

of rejection. 

The rejection under 35 U.S.C. § 112. first paragraoh and under 35 U.S.C. § 101 

Claims 9-13 were rejected under 35 U.S.C. § 112, first paragraph and under 35 U.S.C. § 101 

as lacking utility for the treatment of malignant and autoimmune diseases in humans. The inventors 

request clarification of this rejection, because none of claims 9-13 are directed to methods of 

treatment. These claims are directed to humanized antibody variable domains and the polypeptides 
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of recited sequences. These polypeptides are useful as probes, and in diagnostic assays, as described 

in the specification at pages 65-66, and need not rely on therapeutic utility. 

The rejections under 35 U.S.C. § 102fbl and § 102!al 

Claims 1, 2, and 5-1-0 were rejected under 35 U.S.C. § 102(b) as being anticipated by Queen 

et al., and under 35 U.S.C. § 102(a) as being ,anticipated by Co et al.. The inventors respectfully 

traverse these rejections. 

To constitute anticipation, all material elements of a claim must be found in one prior art 

source. In re Marshall, 198 USPQ 344 (CCPA 1978); In re Kalm, 154 USPQ 10 (CCPA 196(). The 

f\ inventors will show that neither Queen nor Coe contains all the material elements of these claims, 

~ particularly the limitation regarding the use of a consensus sequence. 

The rejected claims are directed to the humanii:ation an antibody, namely the combination of 

amino acid sequence from a non-human antibody desired to be humanized, and from a consensus 

human variable domain. Methods for-,preparing such a consensus sequence are fully described in the 

specification and are discussed above. The inventors believe that the use of a such a consensus 

sequence achieve a superior result, or a "better" humanized antibody. 

The cited prior art utilizes a different approach, which approach had apparently been taken by 

all other workers in the field prior to the present invention. These workers did not prepare a consensus 

human antibody to combine with.their non-human antibody. Instead, they selected only one human 

antibody for use, based on the.similarity of that huma~ antibody to their non-human antibody. Queen 

et al. state this objective explicitly, at page 10031, column 2 of their paper: 

"In selecting a human antibody to provide the variable region framework for the 

humanized anti-Tac antibody, we reasoned that the more homologous the human 

antibody was to the original anti-Tac antibody, the less likely would combining the anti

Tac CDRs with the human framework be to introduce distortions into the CDRs." 

Queen continues to describe selecting a human heavy chain V region which was 57% identical to their 

non-human antibody, after dismissing all other candidate as between 30-52% identical to their non

human. They selected the human light chain V region from the same human antibody for their use. 

state: 
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Co et al. are equally explicit describing their similar reasoning. At page 2871, column 1 they 

"First, a human antibody variable region with maximal homology to the mouse antibody 

is selected to provide the framework sequence for humanization of the mouse 

antibody. Normally the heavy chain and light chain from the same human antibody are 
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chosen so as to reduce the possibility of incompatibility in the assembly of the two 

chains. Based on a sequence homology search against the NBRF protein sequence 

data base, the antibody Porn was chosen to provide the framework sequences for 

humanization of Fd79." 

The approach of the present invention is quite distinct, in its use of a consensus human variable 

domain sequence. This consensus sequence might or might not have a high degree of homology with 

the non-human antibody. Neither Queen et al. or Coe et al. supply this teaching, and therefore do not 

anticipate the claimed invention. This rejection should be reconsidered and withdrawn. 

The rejection under 35 U.S.C. § 103 

Claims 3 and 4 were rejected under 35 U.S.C. § 103 as being obvious over Queen et al. or Co 

et al. in view of Wallick et al.. Claim 11 was rejected under 35 U.S.C. § 103 as being unpatentable 

over Queen et al. or Co et al. in view of Reichmann et al. 

None of the cited references teaches or suggests the claimed invention, which involves the 

preparation humanized antibodies using e ,c?nsensus human antibody variable domai' Such a method 

is not suggested in any of the prior references, and absent such a teaching there was no motivation 

to try the methods described in the present specification. 

The Obviousness Rejections Do Not Meet the Test of Graham v. Deere 

The proper context for determining the issue of obviousness is provided in the seminal decision 

of Graham v. John Deere, 383 U.S. 1, 148 U.S.P.Q. 459 (1966). In that case, the U.S. Supreme 

Court set forth the following co11siderations for deciding this issue: 

( 1 } The scope and the content of the prior art; 

12) The difference between the prior art and the claims at issue; 

(3) The level of ordinary skill in the pertinent art; and 

(4} Secondary considerations such as commercial success, long-felt and unresolved needs, 

failure of others, etc. 

a. Scope and Content of the Prior Art. 

1. Queen et al. teach the humanization of ari anti-Tac antibody. They do notteach 

the use of a human consensus variable domain to provide the framework for their non-human CDRs. 
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2. Co et al. teach the humanization of an anti-HSV antibody. They do not teach 

the use of a human consensus variable domain to provide the framework for their non-human CDRs. 

3. Wallick et al. teach the importance of glycosylation for maintaining the affinity 

of a monoclonal antibody for its antigen. They do not teach methods for humanization of antibodies, 

nor teach the creation of a human antibody variable domain consensus sequence. 

4. Reichmann et al. teach the humanization of an anti-CAMPATH-1 antibody. 

They do not teach the creation of a human antibody variable domain consensus sequence, or suggest 

that such might be desirable to provide the framework for their non-human antibody CDRs. 

b. The Differences Between the Prior Art and the Claims at Issue 

The Examiner has chosen various pieces of prior art and concludes that the combination of 

these references would have rendered the invention obvious. 

The prior art shows that it was known as of the filing date to produce antibody fragments 

comprising sequence from a non-human antibody and from a human antibody. Prior to the present 

filing date, however, methods were not known which included the use of a consensus human variable 

domain for mounting the non~human CDRs. There would have been no impetus on the part of the 

skilled artisan at the filing date to attempt to produce such a consensus sequence or use it in antibody 

humanization, in view of the teachings of the prior art literature. The cited references do not teach 

or suggest the claimed invention, alone or in any combination, nor would there have been any reason 

from these references to practice the claimed methods. The absence of a suggestion of the claimed 

invention in the art of record precludes the Patent Office from satisfying its initial burden of showing 

prima facie obviousness. 

c. Level of Ordinary Skill in the Art. 

The Graham inquiries point to a conclusion of non-obviousness of the present claims regardless 

of the presumed level of skill in the art. However, absent evidence to the contrary, a person of 

ordinary skill in the art is presumed to be one who essentially follows conventional wisdom and does 

not undertake to innovate. As stated by the Federal Circuit in Standard Co. v. American Cyanamid 

Co., 227 U.S.P.O. 293, 298 (Fed. Cir. 1985): 

c124.u 

A person of ordinary skill in the art is also presumed to be one who thinks along the 
line of convention wisdom in the art and is not one who undertakes to innovate, 
whether by patient, and often expensive, systematic research or by extraordinary 
insights, it makes no difference which. 

The inventors submit that one who followed the conventional wisdom would not have 
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extrapolated from the teachings of the cited references methods for using a consensus human antibody 

variable domain for humanizing a non-human antibody. Such an extension of the prior art teachings 

is based entirely upon hindsight analysis of the inventors' methods. The teachings of this invention 

should not be considered sufficient to support a conclusion of obviousness in this regard. 

The inventors submit that in light of the foregoing amendments and remarks the subject matter 

defined by the pending claims is useful, enabled, and patentable over the references relied upon by the 

Examiner, which in no way teach or suggest the invention. The inventors believe the claims are now 

in condition for allowance and earnestly solicit a Notice to that effect. If the Examiner has any 

questions, she should feel free to contact the undersigned attorney at the telephone number indicated 

above. 

29 January 1 993 

Respectfully Submitted, 

Gt;?r:·~ 
Carolyn R. Adler 
Reg. No. 32,324 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United States Postal Service as first 
class mail in an envelope addressed to: C011111issioner of Patents and Trademarks, Washington, D.C. 20231, on 29 
,,~,, 1993. ~ ~ ,,;;i 
Dated: 29 January 1993 (. ~ ~ -/~_ 

Carolyn R Adler 
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INTRODUCTION 

Our earlier "Variable Regions of Imrnunoglobulin Chains" 
(1), the second edition "Sequences of Imrnunoglobulin Chains" (2) 
and the third edition "Sequences of Proteins of Immunological 
Interest" (3) have been further exixpanded in the Fourth Edition 
(4) and now in the Fifth Edition to include amino acid and 
nucleotide sequences of precursors, variable regions, constant 
regions, J-chains of imrnunoglobulins, ~2-microglobulins, antigens 
of the major histocompatibility complex (HLA, H-2, Ia, DR) as well 
as of Thy-1, complement, T-lymphocyte receptors for antigens, other 
T-cell antigens of the immunoglobulin superfamily, interleukins, 
integrins and various other proteins related to immune. functions. 
The identification and sequencing of clones obtained using 
recombinant DNA techniques has yielded nucleotide sequences of 
signal, variable, and constant regions of immunoglobulins (5,6), 
and these nucleotide sequences have been translated into amino acid 
sequences. The latter have been included in the tables of amino 
acid sequences with those determined earlier directly by amino acid 
sequencing and are indicated by an apostrophe followed by CL after 
the name of the clone. We have continued to use the PROPHET 
Software Package of the National Center for Research Resources, 
National Institutes of Health (7,8) to tabulate the sequences. 

In compiling the data for this Fifth Edition we have tried to be as 
up-to-date as possible and have included only sequences which have 
been published or which have been accepted for publication. 
Residues which have not been definitely determined have been 
excluded. It should be remembered that sequences are often 
published in review articles without detailed documentary evidence. 
These have often been revised. We have listed such revisions in the 
notes in many instances; others can readily be found by comparison 
with sequences in previous editions. We have compiled sequences 
determined directly as amino acids and have merged with them those 
translated from the nucleotide sequences thus making all comparable 
data available. When antibody activities were known, they have 
been listed af.ter the amino acid and nucleotide sequence tables and 
are included in the indexes. 

When doubts arise as to the validity of any residue in a sequence, 
the original reference should be examined to ascertain whether 
definitive evidence for the sequence has been provided. In earlier 
editions, we have sent the amino acid and nucleotide sequences as 
stored in the computer to the original authors for verification. If 
so verified, this was denoted by "checked by author" at the end of 
each reference and except for the earliest sequences, the date on 
which the checked sequence was returned to us is given. Whenever 
possible, nucleotide sequences from GenBank (9) have been used. 
Programs for converting a GenBank sequence to the codon format of 
our tables have been developed. The correctness of the table 
sequence has been verified by converting back into the linear form 
and comparing with GenBank. When this has been done the sequence is 
listed as "from GenBank". Recently we have developed newer 
programs that automatically process a GenBank entry completely -
e.g.: extract the relevant feature, determine the appropriate 
table, and perform alignment. In such cases, the reference will 
end with "processed automatically from GenBank:" followed by a list 
of the GenBank accession numbers from which the data was obtained. 
Some nucleotide sequences were transmitted to us by electronic 
mail, and they are indicated by "received from authors through e
mail." If the sequences were entered by us from the literature and 
then checked with GenBank, this is indicated by "checked with 
GenBank". We have entered many nucleotide sequences which were not 
then available from GenBank .· In general, we have not included 
stretches of sequence such as enhancers, switch regions and 
intrans. Much information about such sequences may be found in 
references (10-13). We have also had access to the Protein 
Information Resource (14) and to the European Molecular Biology 
Laboratories Data Base {15). 

It is also poss.i,ble, by examining the numbers of sequences at the 
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end of each table and the summary tables, to evaluate the 

probability that a given amino acid at a given position may not be 

correct. This is most readily done for the framework residues of 

the v-region and for the C-region; in the complernentarity

determining regions this is more difficult because of the high 

variability. 

AMXNO ACXD SEQUENCES 

The first column in each table gives the residue number. Except for 

complement, T-cell surface ~ntigens, in~egrins. and .miscell-;tneous 

proteins, the second column is a tabulation of invariant re~idues. 

Since exceptions to invariance are found, the frequency, if less 

than 1.0 and greater than or equal to 0.95, is indicated alongside 

the residue listed as invariant; when only a single sequence is 

available, this is not given. These rows are shaded in grey. 

Each sequence is tabulated in each subsequent column. Three dashes 

(---) indicate that no amino acid is present at that position and 

that the sequence continues. In all instances residues considered 

uncertain by the authors have not been included in the table. In 

some instances the symbol # is used to indicate that several amino 

acid residues were found in one position, and these residues are 

listed in the notes. The four columns at the end of each table 

give: 

1. the number of residues sequenced at that position, 

2. the number of different amino acids found at that position, 

3. the number of times the most common amino acid occurred and 

that amino acid in parentheses, and 

4. the variability. 

These columns are included only in tables with more than five 

sequences. Miscellaneous tables have only columns corresponding to 

the first two above. 

Variability is calculated (16) as: 

Variability 

Number of different amino acids occurring 
at a given po~ition 

Frequency of the most common amino acid 
at that position 

An invariant position would have a variability of one; if 20 amino 

acids occurred with equal frequency, the variability would be 20 

divided by 0.05 equals 400. If, for example, four different amino 

acids Ser, Asp, Pro, and Thr occurred at a given position, and of 

100 sequences available at that position, Ser occurred 80 times, 

the variability would be 4/0.8 = 5. When any of the amino acid 

residues, sequenced directly as amino acids, were not identified 

completely and are listed as Glx (or Asx), two values, separated ~y 

a comma, are given in the last three columns. The first value in 

each of these columns is calculated assuming that only one of the 

two possibilities, e.g., Glu or Gln (or Asp or Asn) occurred, while 

the second considers that both were present and maximizes 

variability. In the variability plots, the horizontal bars indicate 

the two values. 

When two or more amino acids are most common and occur with equal 

frequency, they are tabulated as a note, and the symbol + is used 

in the next to last column. If no sequence data have been reported 

for any position, there are no entries in the last four columns. 

Variability is not calculated for insertions or if only a single 

sequence is known. When the translated sequence of a clone 

corresponds to a previously listed sequence of a plasmacytoma from 

which it ~as prepa 
variability computa 
If a given sequence 
is indicated by an . 
antibody specificit 
constants if avail 
rabbit heavy chain 
domain of the rabc 
sequence is given; 
usually the most ne 
included, especial] 
Notes are of two t 
the symbol #, and SJ 

Signal. Sequences 
The signal (precu 
chains are listed 
light chains, for 
total of nine precc 
sequencing of sign• 
sequences from DNA 
acid residues in 
Genomic DNA clones 
the coding sequenc 
-4,_ and in rare cat 
leader peptide to 
for positions -4 t 

The signal amino 
antigens, ~2-micr 
proteins, complem 
proteins are listE 

By conformational 
Leu-Leu-Leu-Trp-V< 
alpha helical c 

conformations in t 
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which it was prepared, only one sequence is listed so that the 
variability computations are not affected, and a note is included. 
If a given sequence is associated with any antibody activity, this 
is indicated by an asterisk along,side the protein heading, and the 
antibody specificities are given' in a separate list with binding 
constants if available. The notes list the a-allotypes for the 
rabbit heavy chain V-region and the b-allotypes for the constant 
domain of the rabbit kappa light chain. A key reference to the 
sequence is given; generally the most Tecent reference since it is 
usually the most nearly complete, but often several references are 
included, especially when revisions of a sequence have been made. 
Notes are of two types: general notes about a table indicated by 
the symbol #, and specific notes indicated by the sequence number. 

Signa1 Sequences 
The signal (precursor) amino acid sequences of irnmunoglobul,in 
chains are listed as human, mouse, and miscellaneous for kappa 
light chains, for lambda light chains, and for heavy chains for a 
total of nine precursor tables. They were obtained either by direct 
sequencing of signal proteins (17-19) or by translating nucleotide 
sequences from DNA clones. Signal segments range from 17-29 amino 
acid residues in length and are thus numbered from -29 to -1. 
Genomic DNA clones contain introns of varying length that interrupt 
the coding sequence of the precursor within the codon for position 
-4, and in rare cases for position -6. Thus, the L-gene encodes the 
leader peptide to position -4 and the 5' end of the V-gene codes 
for positions -4 to -1. 

The signal amino acid sequences of the T-cell receptors for 
antigens, ~2-microglobulins, major histocompatibility complex 
proteins, complement components, integrins, and other related 
proteins are listed in separate tables. 

By conformational energy calculations, the core VK hydrophobic 
Leu-Leu-Leu-Trp-Val-Leu-Leu-Leu (MOPC321, MOPC63) exists in an 
alpha helical conformation, terminated by chain reversal 
conformations in the four C-terminal residues Trp-Val-Pro-Gly; the 
four amino terminal residues are compatible with the alpha helix 
(20). 

Variab1e Region Sequences 
The variable regions (21) of irnmunoglobulins have been shown to 
contain hypervariable segm~nts in their light (16,22-26) and heavy 
(27-30) chains, of which certain residues have been affinity 
labeled with haptenic determinants (31-44). Three hypervariable 
segments of light chain were delineated from a statistical 
examination of sequences of human VK, human V~, and mouse VK light 
chains aligned for maximum sequence similarity (16,23,24,27). 
These and the three corresponding segments of the heavy chains (27) 
were hypothesized (16,27) to be the complementarity-determining 
regions or segments (CDR) containing the residues which make 
contact with various antigenic determinants, several years before 
high resolution x-ray structures were determined, and this has now 
been verified by X-ray diffraction studies at high resolution for 
all antibodies examined Figures 3-47. The proposed fourth 
hypervariable region (cf. 30) of heavy chains is not part of the 
antibody combining site (27). The rest of the V-region constitutes 
the framework (16,27,45-54). It is convenient to identify the 
framework· segments (FRl, FR2, FR3, and FR4) and the 
complementarity-determining segments (CDRl, CDR2, and CDR3) with 
the three CDRs separating the four FRs. The CDRs in the stereo 
Figures 3-47 have solid circles for each residue. References and 
comments are given with each figure and are not listed in the 
bibliography. The residue numbers for these segments are given in 
Table I. · 
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TABLE :I 

Amino Acid Residues Associated with Framework(FR) and 

Complementarity Determining Regions (CDR) of the Variable Domains 

of Immunoglobulin Light (VL) and Heavy (V") Chains 

Segment Light chain Heavy Chain 

FRl 1-23 (with an occasional 1-30 (with an occasional 

residue at 0, and a residue at 0) 

deletion at 10 in VA chains) 

CDRl 24-34 (with possible 31-35(with possible 

insertions numbered insertions numbered 

as 27A,B,C,D,E,F) as 35A, B) 

FR2a 35-4 9a 36-49 

CDR2 50-56 50-65 (with possible 

insertions numbered 

as 52A,B,C)b 

FR3 57-88 66-94 (with possible 

insertions numbered 

as 82A,B,C) 

CDR3 89-97 (with possible 95-102 (with possible 

insertions numbered as insertions numbered as 

95A,B,C,D,E,F) lOOA,B,C,D,E,F,G,H,I,J,K) 

FR4 98-107 (with a possible 

insertion numbered ·as 106A) 103-113 

• Five Basilea rabbits (A) immunized with type II pneumococci and 
which produced anti-type II pneumococcal polysaccharide had Met at 
position 48 and an insertion of four amino acid residues between 
positions 48 and 49; in four of the five the sequence was Glu, Leu, 
Lys, Ser and the fifth was Trp, Leu, Arg, Lys (53,54,63,64); the 
others were not sequenced at these positions (for references see 
table of rabbit A amino acid sequences.) 

b In the rabbit, Mage et al. (65) consider position 65 in VH to be 
in FR3, since it is allotype related. 
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The V-genes for the light chains code to amino acid position 95, 
and the J-minigenes from position 97 to 107 for lambda and 108 for 
kappa light chains. Position 96 is usually the site of V-J joining 
by recombination and may be coded partly by the V-gene and partly 
by the J-minigene. Because the site of V-J recombination could 
occur at different positions withi~ a codon, different amino acid 
residues may result at this position. We have changed the location 
of the inserted residues from 97A-F (2) to 95A-F, since it makes 
for better alignment by confining chains of different lengths to 
the V-gene region. In mouse VK chains, Jl and J2 were used 5 to 10 
times more frequently than J4 and JS (55) 

The V-genes for the heavy chains code up to amino acid position 94 
and are followed by the D- and J-minigenes. Because of the 
extensive variation in the· lengths of D-minigenes, and their 
ability to be read in different reading frames (56), the exact 
boundary between D and J is not always located at the same amino 
acid position. In addition, the lengths of the J encoded amino acid 
sequences vary by a few amino acid residues. Moreover, the process 
of D-J joining appears to involve insertions of extra nucleotides 
between V and D and between D and J, termed the N region (57-61) 
and correlates with the appearance of terminal deoxytransferase in 
B cells (60). The original numbering system for the heavy chains 
has therefore been retained. Wysocki et al. (61) have provided some 
evidence suggesting a non-random origin for the VH-DH junction, 
perhaps a minigene, rather than random addition of the N 
nucleotides. Light chains do not appear to have N sequences at the 
VL-JL junction (62), but show an additional residue 95A which 
probably results from VL-JL joining. N sequences are generally rare 
in fetal and neonatal mouse VH-D-JH junctions (62), only 1/87 DNA 
and 17/146 RNA sequences contained N regions, an incidence much 
lower than in adults indicating that N insertion is developmentally 
regulated both in T and B cells. P elements also contribute to 
diversity but are templated (62a). 

In the tables of V-regions, the FR and CDR are separated by 
horizontal lines for convenience in reading. One mouse kappa light 
chain, MPC 11, has an extra segment of 12 amino acid residues 
between position 1 and the signal sequence (66). Several chains 
have internal deletions. 
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Figure 1 (50) shows the domain structure for IgGl protein EU. 
Numbering on the left half indicates the CDR for the light and 
heavy chains (50)., while that on· the right half gives the EU 
numbering (67). 

Fe 
FIG. 1. Schematic view of four-chain structure of human IgGl, molecule. Numbers 
on right side: actual residue numbers in protein EU [Edelman et al. (.67)]; 
Numbers of Fab fragment on left side aligned for maximum homology; light chains 
numbered as in Wu and Kabat (16) and heavy chains as in Kabat and Wu (27). Heavy 
chains of EU have residue 52A, three residues 82A,B,C, and lack residues termed 
lOOA,B,C,D,E,F,G,H,I,J,K, and 35A,B. Thus residue 110 (end of variable region) 
is 114 in actual sequence. Hypervariable regions, complementarity-determining 
segments or regions (CDR) : heavier lines. VL and v.: light and heavy chain 
variable region; C"l, c.2, C"3: domains of constant region of heavy chain; CL: 
constant region of light chain. Hinge region in which two heavy chains are 
linked by disulfide bonds is indicated approximately. Attachment of carbohydrate 
is at residue 297. Arrows at residues 107 and 110 denote transition from 
variable to constant regions. Sites of action of papain and pepsin and locations 
of a number of genetic factors are given. Modified from 50. 
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Critical understanding of the architecture of antibody combining 
sites and the genetics of the generation of diversity and of 
antibody complementarity depends to a great extent on the 
evaluation of a large number of sequences of the variable regions 
and especially of the complementarity-determining segments of light 
and heavy chains of immunoglobulins of different species. Ability 
to locate residues in the site making contact with antigenic 
determinants (68,69) and to predict (70) the structures of antibody 
combining sites will depend heavily upon such sequences. The role 
and scope V" and VL chains in contributing to binding of the epitope 
must be resolved. This can be often accomplished by use of 
immunochemical data in defining antibody combining sites (68,70-73) 
in addition to other methodologies such as 2D-NMR (71,51). or high 
resolution X-ray crystallography. 

Through the generous cooperation of X-ray crystallographers we have 
been provided with the a-carbon coordinates of almost all available 
Fab molecules, VH dimers and antigen-antibody complexes from which 
Drs. Eduardo Padlan and Chantal Abergal made t_he stereo models 
shown. Legends and key references for each are listed with the 
model. 
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For: lmmunoglobulin Variants 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 
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Examiner:L Feisee 
Group Art Unit 1 806 
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UNITED BTATEIS"DEPARTMENT DF COMMERCE 
Patent end Trademark Office 

Addreaa: COMMISSIONER OF PATENTS ANO TRADEMARKS 
Weahington, O.C. 20231 

SERIAL NUMBER FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. 

07/715.:r/2 {16/ 14;·;,1 CARTl:.R 

GENEN'n:.cH, INC. 
Al TN, CAHOL Yl'J R. f-1J:•LEf; 
460 POINT SAN BRUNO BLVD. 
SOUTH £;AN Ff\{tNC:l ~=co, C?\ 94(1f:(t 

This i& a communication from the examiner in dlarge of your applicatiort 
COMMISSIONER OF PATENTS AND TRADEIMRKS 

70'? 

EXAMINER 

18M2 

ART UNIT PAPER NUMBER 

17 
DATE MAILED: 

~ Thia appllcation baa - examined 'y(. Responalve to communication llled on ;2. / ~ ~ .3 ~ This action Is made final. 

A lhortened atallltory period tor reoponae to this action ls 181 to explr 3 · monlll(a), L daya from the date.of this letter. 

Failure to respond within the period for responee wlll cause the appllcatlon to become abandoned. 35 U.S.C. 133 

hrt I THE FOU.OWINQ ATTACffMEHT(8) ARE PART OF THIS ACTION: '· r:tloe o1-.noea Cited by Examiner, PT0-8112. 
a. Notice ol Art Cited by Applicant, PT0..1449. 

5. Information on How to Ell8c1 Drawing c,,_, PT0..147 4. 

:a. 0 Notice re Patent Drawing, PT0-&48. 

4. 0 Nollce ol lnlormal Patent Application, Form PT0-152. 

a. D -------------
Part I IUMMARY OF ACTION 

,.)?{ Claims I - ;)..-1 are pending In Iha application. 

Of Iha above, claims ___ ·1_4 __ -_l_{p~---------- are withdrawn from consideration. 

:a. D Clalm•------------------------------ have bMn canoelled. 

a.)( Clalma ____ .....:;/£).___;;;,.{>J.d.:.....;__/.....:;3;__ _____ are allowed. 

4. lit" Claim•----=-'---'+-'\,._,,,_, _/_/_-_~__._! ------are rejected. 

5. 0 Clalms------------------------------ 11reob]ectedto. 

e. 0 Clalm•---------------------- are aubjact to restriction or aleellon requlrernen!. 

1. 0 This "P,pllcallon Ila! bean filed with Informal drawtnga under 37 C.F.R. 1.85 which ara acceplable for axamlnallon purposes. 

5. 0 Format drawlnga are required In response to this Office acllon. 

t. 0 The corrected or aubatlluta drawings have bean received on . Under 37 C.F.R. 1.84 thaaa drawtngs 

are 0 acceptable. D not acceptable c- explanation or Notice re Patent Drawing, PT0..948). 

10. D The proposed addlllonal or aubatttuta 1haal(1) ol drawings, flied on------ Ila! (have) bean 0 approved by Iha 

examiner. 0 disapproved by the exarnlnar (-explanatlon). 

,,, 0 The proposed drawing correc:llon, flied on------~ Ila! bean 0 approved. 0 dlaapproved (-explanation). 

12. D Acknowledgment Is meda ol the clalm tor priority under U.S.C. 119. The certified copy has 0 bMn received 0 not bean received 

0 beanllled In parantappRcatlon, -•al no.--------- ;flied on----------------

,a, 0 Since this application appeara to be In condition for allowance except tor tormal mattera, prosecution as to !he merits la clooed In 

8CCOrdance with the practice under Ex parte Qull)'IB, 1935 C.D. 11; 453 O.G. 213. 

EXAMINER'S ACTION 
/ :""::: 
/' .. 
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Serial No. 715272 -2-

Art Unit 1806 

The text of those sections of Title 35, U.S. Code not 

included in this action can be found in a prior Office action. 

Some of the rejections under 35 USC 112 second paragraph 

have been obviated in view of the amendments to the claims. 

However, the following rejection still remain. The language 

"consensus human variable domain" is still unclear despite the 

description in the specification. It is unclear whether the 

consensus human variable domain is a culmination of different 

variable domains or a single universal variable domain which is 

homologous to other human variable domains. 

With regards to the langauge "import ami_no acid", it is 

suggested the import amino acid be described in the following v~ 
amino apid seque~c~oi-1" ~ 
The language vJ\IY'"' 

manner: "an import antibody comprising the 

a non-human antibody which binds to ... ". 

"reasonably expected" is unclear since it is not known what 

criteria determines what is "reasonable". 

Claim 1 remains rejected and new claims 19-21 are 

7 

rejected '1 y under 35 USC 112 first paragraph as lacking enablement for the 

language "at least a portion" for the same reasons as set forth 

in pages 3 and 4 of paper #13. 

Applicant states that this language has been deleted from 

claim 1, but, this is not the case. This language has been moved 

to the beginning of the claim and the claim contains the same 

objectionalble language, therefore, the rejection set forth 
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Serial No. 715272 -3-

Art Unit 1806 

previously still applies. 

The rejection of claims 1-4, 6-8 under 35 USC 101 is 

withdrawn in view of the amendment to the claims. 

The rejection of claims 9-13 as lacking utility is withdrawn 

in view of the argument set forth in the letter of 2/3/93. 

The objection to the specification and the rejection of 

claims 1-11 under 35 USC 1·12 first paragraph is maintained and 

newly added claims 17-21 are rejected for the reasons of record. 

The language "at least a portion" still remains in claim 1 

and newly added claims 19-21. Therefore, the rejection set forth 

previously on pages 3-4 of paper #13 still applies. With regards 

to substituting an import CDR in place of the human CDR, the 

rejection still applies, since there is no clear guidance in the 

specification to enable one of ordinary skill in the art to make 

the human "consensus variable region" which is to contain the 

claimed substitution. It is true that once the amino acid 

sequences are known, it is routine to determine the CDRs 

according to Kabat, ~nd substitute the rodent CDRs in place of 

the human CDRs. However, the only guidance presented in the 

specification with regards to the substitutions is the amino acid 

sequences of SEQ ID NO: 3 and 4, which are specific variable 

regions. The specification vaguely alludes to variable domain 

sequences which are derived from the most abundant subclasses but 

shows no way of making such variable domains. The fact remains 
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Serial No. 715272 -4-

Art Unit 1806 

that applicant has not clearly taught how to determine which 

amino acids are the ones to be substituted since there is only a 

single example of the appropriate variable region which is to 

support the.substitutions. 

The rejection of claim 2 with regards to determining which 

residues are surface or buried residues is withdrawn in view of 

the argument presented explaining that computer modeling is well 

known in the art to determine the position of various amino acid 

residues. 

The rejection of claims 1 and 3 with regards to the language 

"reasonably" and newlycrA.dded claim 19 is maintained, since there / . 

~~ is no set standard for determining what is reasonable 

interaction, or interfacing or what amount of glycosylation 

reasonably affects binding. 

The rejection of claims 6,7 and 9 based on the specific 

amino acids sequences which are only relevant to IgG is 

maintained. Applicant argues that he is not required to 

exemplify every embodiment, however, if the claim requires the 

presence of a certain sequence which does not exist in a 

particular isotype, than clearly there is a lack of enablement 

for making that particular embodiment of the claim. 

The rejections of claims 1,2,5-10 under 35 USC 102(a) and 

102(b) is maintained and newly added claims 17-21 are rejected 

under 35 USC 102(a) and 35 USC 102(b) as being anticipated by 
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Art Unit 

• • 
-5-

Queen et. al. or Co et. al. for the same reasons as set forth in 

the previous Off ice action. 

Applicant argues that the distinction between the prior art 

and the instant invention is that the framework amino acids are 

chosen from a consensus human variable region. However, as 

previously mentioned there is no clear indication of what is 

meant by consensus variable regions and as it is stated by 

applicant on page 14 of the response the chosen amino acids in 

the references may indeed be the same as what applicant calls 

consensus variable domain sequences. 

The rejection of claims 3 and 4 under 35 USC 103 is 

maintained for the same reasons as set forth in the previous 

Off ice action. Applicant again argues that the use of "consensus 

region variable domains" is different from the prior art methods, 

however, as previously mentioned, the consensus amino acids may 

be the same as the most homologous murine antibodies of the 

references. The lack of clarity of the language "consensus" 

amino acid region" is what allows this particular interpretation 

of the claims. 

Claims 17,18, 20 and 21 are rejected under 35 U.S.C. § 112, 

second paragraph, as being indefinite for failing to particularly 

point out and dist,inctly claim the subject, matter which 

applicant regards as the invention. New claims 17,18,20 and 21 

are indefinite in that there are no discrete method steps. 
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Serial No. -6-

Art Unit 

THIS ACTION IS MADE FINAL. Applicant is reminded of the 

extension of time policy as set forth in 37 C.F.R. § 1.136(a). 

A SHORTENED STATUTORY PERIOD FOR RESPONSE TO THIS FINAL 
ACTION IS SET TO EXPIRE THREE MONTHS FROM THE DATE OF THIS 
ACTION. IN THE EVENT A FIRST RESPONSE IS FILED WITHIN TWO MONTHS 
OF THE MAILING DATE OF THIS FINAL ACTION AND THE ADVISORY ACTION 
IS NOT MAILED UNTIL AFTER THE END OF THE THREE-MONTH SHORTENED 
STATUTORY 'PERIOD, THEN THE SHORTENED STATUTORY PERIOD WILL EXPIRE 
ON THE DATE THE ADVISORY ACTION IS MAILED, AND ANY EXTENSION FEE 
PURSUANT TO 37 C.F.R. § 1.136{a) WILL BE CALCULATED FROM THE 
MAILING DATE OF THE ADVISORY ACTION. IN NO EVENT WILL THE 
STATUTORY PERIOD FOR RESPONSE EXPIRE LATER THAN SIX MONTHS FROM 
THE DATE OF THIS FINAL ACTION. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Lila 
Feisee whose telephone number is (703) 308-2731. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist 
whose telephone number is (703) 308-0196. 

Feisee/em 
May 18, 1993 

.IDL l)CEY 
SUPERVISORY PATENT EXAMINER 

GROUP180 

>1/flJ 
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~!t \.l~~ I Paul J. Carter et al. 
(Use several sheets if necessary) 
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Filing Date I Group 
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_,~)s. PATENT DOCUMENTS 

*Examiner ~TR~v-9' 
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FOREIGN PATENT DOCUMENTS 
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GENENTECH, INC. 

Attorney Docket No. 709 
Examiner:L. FEISEE 

Group Art Unit 1806 
~In re Application of: Paul J. Carter 

~~ ·Serial No.: 07/715272 

Filed: June 14, 1991 

For: lmmunoglobulin Variants 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

Transmitted herewith is an amendment in the above-identified application. 

The fee has been calculated as shown below. 

(Col. 1) (Col. 2) (Col. 3) 

Claims Highest No. Present Rate 
Remaining Previously Extra 

After Paid For 
Amendment 

Total * 17 Minus ** 21 = 0 x 22= 

Indep. * 6 Minus *** 10 = 0 x 74= 

--- First Presentation of Multiple Dep. Claim i + 230= 

~ '-- .-· ..... , ' ) 

Addit. 
Fee 

$ 0 

$ 0 

$ 

TOTAL . • • $ 0 
*If the entry in Col. 1 is less than the entry in Col. 2, write 11011 in Col. 3. 

**If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, write 112011 in this space. 
***If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, write 11311 in this space. 

The "Highest Number Previously Paid For" (Total or Independent is the highest number found from the 
equivalent box in col. 1 of a prior amendment or the number of claims originally filed.) 

1. .1L No additional fee is required. 

2. Please charge any additional fees, including any fees necessary for extensions of time, 
or credit overpayment to Deposit Account No. 07-0630. A duplicate copy of this 
sheet is enclosed. 

2L Any additional filing fees required under 37 CFR 1 . 16. 
2L Any patent application processing fees under 37 CFR 1. 17. 

Dated: September 20, 1993 ~ff::;:k 
Janet E. Hasak 
Registration No. 28,616 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the U.S. Postal Service on the date below as 
first class mail in an envelope addressed to: Commissioner of Paten s and Trademarks, ashington, D.C. 20231. 

Dated: 7...0 .S!?:pf /Cf q5 ___s.L.+J~~-~~u...!:!:'::!iJ 
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Serial No. 07/715272 

~ Filed: June 14, 1991 

For: lmmunoglobulin Variants 

Group Art Unit: 1 806 

Examiner: L. FEISEE 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(415) 225-1896 

PETITION AND FEE FOR EXTENSION OF TIME (37 CFR 1.136(a)) 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

Applicant petitions the Commissioner of Patents and Trademarks to extend the time for 
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For: Immunoglobulin Variants 460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
( 415) 225-1896 

AMENDMENT AFTER FINAL REJECTION PURSUANT TO 37 CFR § 1.116 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

This is responsive to the Office Action mailed May 19, 1993, which is a final 

rejection of claims 1to11and17 to 21. Claims 12 & 13 have been allowed. A request for 

a one-month extension of time to respond is submitted herewith, bringing the due date 

for this response to September 20, 1993 as September 19 is a Sunday. This response is 

timely filed. 

IN THE SPECIFICATION: 

w014.u 

On page 19, line 3, please delete "effect or" and insert -effector--. 

On page 87, ple~se amend Table 1 as follows: 

line 6, please amend the heading of the second to last column to read 

--Kdt __ ; 

lines 6 & 7, please amend the heading of the last column to read --Relative 
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cell proliferationL-; 

line 8, please delete "proliferation+"; 

line 10, please amend the second to last column to read -25-- and the last 

column to read --102-. 

IN THE CLAIMS: 

Please cancel claims 14-16 and 18 from the application, without prejudice. Please 

amend claims 1, 3, 7, 17, 19, 20 and 21 as follows: 

1: (Twice amended) A method for making [at least a portion of] a humanized 

antibody variable domain comprising amino acid sequence~ of an import antibody 

comprising a non-human antibody which is desired to be humanized [(import 

antibody)] and a human antibody, comprising the steps of: 

-a. obtaining the 'amino acid sequences of an import variabl~ domain and of 
" . I 

--0-\{ / a consensus human variable domain of a human ifumunoglobulin 

, subsrou~0 ;VoµJ 

w014.u 

'· ' / 

b. identifying Complementarity Determining Region (CDR) amino acid 

sequences in the import and the human amino variable domain sequences; 

c. substituting an import CDR amino acid sequence for the corresponding 

human CDR amino acid sequence; 

d. aligning the amino acid sequences of a Framework Region (FR) of the 

import antibody and the corresponding FR of the consensus antibody; 

e. identifying import antibody FR residues in the aligned FR sequences that 

are non-homologous to the corresponding consensus antibody residues; 

f. determining if the non-homologous import amino acid residue is 

[reasonably] expected to have at least one of the following effects: 

1. non-covalently binds antigen directly, 

2. interacts with a CDR; or 

3. participates in the V L - V H interface by affecting the proximity or 

orientation of the V L and V H regions with respect to one another; 
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g. for any non-homologous import antibody amino acid residue which is 

expected to have at least one of these effects, substituting that residue for 

the corresponding amino acid residue in the consensus antibody FR 

sequence; and 

h. preparing a humanized antibody variable domain having amino acid 

sequences determined in steps a-g. 

Itt claim 3, line 4, please delete "reasonably". 

7. (Twice ·amended) A method for making a humanized antibody comprising 

providing an import antibody comprising a non-human antibody variable domain 

amino acid sequence which is desired to be humanized [(import antibody)] 

having a CDR and a FR, obtaining the amino acid sequence of [at least a portion 

of] a consensus human antibody variable domain of a human immunoglobulin 

subgroup, having a CDR and a FR, substituting the non-human CDR for the 

human CDR in the consensus human antibody variable domain, and then 

substituting an amino acid residue for the consensus amino acid residue at at 

least one of the following sites: 

4L,35L,36L,38L,43L,44L,46L,58L,62L,63L,64L,65L,66L,67L,68L,69L,70L, 

71L, 73L, 85L, 87L, 98L, 2H, 4H, 24H, 36H, 37H, 39H, 43H, 45H, 49H, 58H, 60H, 

68H, 69H, 70H, 73H, 74H, 75H, 76H, 78H, 91H, 92H, 93H, and 103H. 

17. (Amended) A method of making a humanized antibody variable domain 

comprising the step of substituting Complementary Determining Region (CDR) 

amino acid residues of a variable domain of a non-human antibody for the 

corresponding CDR amino acid residues of [using] a consensus human antibody 

variable domain amino acid sequence of a human immunoglobulin subgroup [in 

the preparation of a humanized antibody]. 

w014.u 
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19. (Amended) A method for making an improved antibody, comprising amino acid 

sequence.§. from an import antibody comprising a non-human [(import)] antibody 

and a human antibody, comprising the steps of: 

w014.u 

a. obtaining the amino acid sequences of [at least a portion of] an import 

antibody variable domain and of a consensus human antibody variable 

domain of a human immunoglobulin subgroup: 

b. identifying Complementarity Determining Region (CDR) amino acid 

sequences in the import and the human [amino] variable domain 

sequences; 

c. substituting an import CDR amino acid sequence for the corresponding 

human CDR amino acid sequence; 

d. aligning the amino acid sequences of a Framework Region (FR) of the 

import antibody and the corresponding FR of the consensus antibody; 

e. identifying import antibody FR residues in the aligned FR sequences that 

are non-homologous to the corresponding consensus antibody residues; 

f. determining if the non-homologous import amino acid residue is 

[reasonably] expected to have at least one of the following effects: 

1. non-covalently binds antigen directly, 

2. interacts with a CDR; or 

3. participates in the V L - V H interface by affecting the proximity or 

orientation of the V L and V H regions with respect to one another; 

g. for any non-homologous import antibody amino acid residue which. is 

[reasonably] expected to have at least one of these effects, substituting that 

residue for the corresponding amino acid residue in the consensus 

antibody FR sequence[; and] ; and 

h. preparing an improved, humanized antibody having amino acid sequences 

determined in steps a-g; and 

i. evaluating the antigen binding or immunogenicity of the improved, 
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humanized antibody with respect to the parental antibody. 

20. A method of making a humanized antibody comprising the step of making the 

antibody identified[, following the identification of an antibody] by the method 

of any one of claims [1,] 7[,] or 17 [-19, the manufacture of the antibody]. 

21. A method of making a humanized antibody comprising the step of expressing 

nucleic acid encoding the antibody identified [, following the identification of an 

antibody] by the method of any one of claims 1, 7, [or] 17L [-] or 19 [, the 

expression of nucleic acid encoding the antibody]. 

REMARKS 

The claims pending in this application are claims 1 to 13, 17 and 19 to 21. 

Applicants have canceled claims 14 to 16 and 18, without prejudice to file divisional 

applications directed thereto. 

The proposed amendments to the claims are purely in response to the rejections 

of the Final Action. No new matter has been introduced by the claim amendments. 

These amendments should be considered under Rule 116 because they do not introduce 

issues not already fully joined in this case and because they are believed to place the 

claims in better condition for appeal. Further, they are offered in a good faith effort to 

place this case in condition for allowance. 

I. Amendments 

The specification has been amended to correct obvious typographical errors. With 

respect to the amendment to Table 1 on page 87, a copy of Carter et al., Proc. Natl. Acad. 

Sci., 89, (1992) is attached, which is a publication of the experimental data disclosed in 

the above application, and was published after the filing date thereof. It is clear that the 
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last two column headings of Table 1 were inadvertently superimposed and the 

amendment to the specification serves merely to correct these errors. It would have been 

obvious from the information provided on page 87 of the specification, that the last two 

headings were intended to be "Kd nM", and "Relative cell proliferation", respectively, as 

the key under Table 1 discloses what the headings indicated by t and tare. Also, it is 

clear that the figures in the last two columns of the first line of data in Table 1 were 

intended to be 25 and 102 respectively, and were inadvertently superimposed. 

Applicants respectfully request that the specification be amended to correct the obvious 

~ typographical errors discussed above. 

Claims 1, 7, 17 and 19 have been amended to refer to the consensus human 

variable domain "of a human immunoglobulin subgroup", with support for the 

amendment found on at least page 16,,lines 29-32 and page 17, line 4. Claim 17, 19, and 

20 have been amended to recite a preamble and a positive step, which steps are clear 

from at least the original set of claims filed. 

II. Rejections under 35 U.S.C. § 112, second paragraph 

Most of the rejections under 35 U.S.C. § 112, second paragraph, which were raised 

in the earlier Office Action dated October 5, 1992 have been withdrawn. Applicants 

thank the Examiner for withdrawing these rejections. 

The Examiner has, however, maintained some of the rejections under 35 U.S.C. 

§ 112, second paragraph, which relate to claims 1, 3-5 and 7. The separate sets of 

rejections are addressed separately below. 

A. The Examiner has maintained the rejection of claim 1 with respect to the 

phrase "consensus human variable domain" because it is allegedly not clear whether the 

consensus domain is a culmination of different variable domains or a single universal 

variable domain which is homologous to other human variable domains. 

In the interests of expediting examination, claims 1, 7, 17 and 19 have been 

amended to recite that the consensus human variable domain is "of a human 
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immunoglobulin subgroup". Information concerning the amino acid sequences of the 

variable domains of antibodies belonging to various human immunoglobulin subgroups 

was compiled by Kabat et al., Sequences of Proteins of Immunological Interest, Fourth 

Edition, U.S. Dept. of Health & Human Services, pubs., (1987), a copy of which is 

_ attached to the enclosed Kelley Declaration as Exhibit "B". Kabat et al. grouped various 

heavy and light chain variable domains according to their amino acid sequence identity 

to form several human immunoglobulin "subgroups" i.e. human kappa light chains 

subgroups I to IV, human lambda light chains subgroups I to VI and human heavy 

chains subgroups I to ill (see pages 41-76 and 160-167 of Kabat et al.). The "occurrences 

of most common amino acids" at each position of the variable domain are provi_ded in 

the second to last column for each immunoglobulin subgroup in Kabat et al. The 

consensus human variable domain claimed in the above application is an amino acid 

sequence comprising the most commonly occurring amino acid residues at each position 

of the variable domain for a particular human immunoglobulin subgroup as defined by 

Kabat et al. It would have been readily apparent, to the ordinarily skilled biochemist, 

what constitutes a consensus human variable domain of a human immunoglobulin 

subgroup upon reading the above application. 

Applicants respectfully request the withdrawal of the rejection of claim 1 as 

indefinite in light of the above submissions. 

B. The Examiner has suggested that the "import amino acid" be described as "an 

import antibody comprising the amino acid sequence of a non-human antibody which 

binds to ... ". Applicants understand that the Examiner considers that inclusion of the 

wording "import antibody" in parentheses is unclear and that the rejection relates to 

claims 1, 3, 4, 5 and 7. In order to overcome the rejection, claims 1, 7 and 19 have been 

amended to recite "an import antibody comprising a non-human antibody ... ". The non

human, import antibody may be the muMAb4D5 disclosed in Example 1 of the 

application, for example. Claims 3-5 depend on claim 1 and because there is dear 

antecedence basis for the phrases "import antibody variable domain amino acid 
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sequence", "import sequence" and "import antibody" in claim 1, the rejection of these 

claims is also rendered moot. 

C. The Examiner has maintained the rejection of claim 1 under 35 U.S.C. §112, 

second paragraph, with respect to the wording "reasonably expected" on the grounds 

that it is not known what criteria determines what is "reasonable". In order to obviate 

the rejection, Applicants have deleted the word "reasonably" from claims 1, 3 and 19. 

Applicants respectfully submit that the amendment to the claims renders the rejection 

moot. 

Applicants respectfully request that the maintained rejections of claims 1, 3-5 and 

7 under 35 U.S.C. § 112, second paragraph, be withdrawn in light of the amendments 

to the claims and the submissions under paragraphs A to C above. 

III. Objection and Rejections under 35 U.S.C. § 112, first paragraph 

The Examiner has maintained the objection to the specification and the rejection 

of claims 1 to 11 under 35 U.S.C. § 112, first paragraph as lacking enablement. New 

claims 17 to 21 have also been rejected under 35 U.S.C. § 112, first paragraph as lacking 

enablement. The various sets of rejections are addressed separately below. 

A. The Examiner has maintain~d the rejection of claim 1 and has rejected claims 

19 to 21 for including the language "at least a portion". In the interests of expediting 

examination, claims 1, 7 and 19 have been amended by deleting the wording "at least 

a portion of" therefrom. Applicants submit that the amendment of the claims renders the 

rejection of claims 1 and 19-20 under 35 U.S.C. § 112, first paragraph, moot and 

respectfully request the withdrawal thereof. 

B. The Examiner has maintained the rejection that step c) of claim 1 (i.e. the step 

of substituting an import CDR amino acid sequence for the corresponding human CDR 

amino acid sequence) is not enabled by the specification. The Examiner asserts that 

there is no clear guidance in the specification to enable one of ordinary skill in the art 

to make the human "consensus variable domain". The Examiner further asserts that the 
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only guidance presented in the specification with regards to the substitutions is the 

amino acid sequences of SEQ ID NO: 3 and 4. Applicants understand that the basis for 

the Examiner's rejection is that the information provided in the specification would not 

have enabled the ordinarily skilled biochemist to carry out the methods claimed in order 

_to produce a humanized antibody. 

Applicants respectfully traverse this rejection on the grounds that the specification 

is enabling for the method claimed. In support of, the above position, a Declaration 

pursuant to 37 C.F.R. § 1.132 by Robert Kelley is attached. See specifically his opinion 
/' 

in paragraph 3 and the bases for this opinion set forth in paragraphs'-4 to 7. 

This Declaration was not earlier submitted because it was believed, in good faith, 

that the rejection would be overcome without the need for a Declaration. Applicants 

respectfully request the entry of this Declaration in the above application pursuant to 

Rule 116, because it does not introduce issues not already fully joined in this case. The 

Declaration is offered in a good faith effort to place this case in condition for allowance. 

As discussed under section II (A) above and in paragraph 4 of the Kelley 

Declaration, the consensus human variable domain constitutes an amino acid sequence 

comprising the most commonly occurring amino acids at each position in the variable 

domain of a particular human immunoglobulin subgroup as defined by Kabat et al. The 

immunoglobulin subgroups referred to in Kabat et al. were grouped according to the 

amino acid sequence homology between human immunoglobulin variable domains, and 

the most commonly occurrmg amino acids at each position in the variable domain for 

each subgroup were identified (i.e. the "consensus human variable domain"). The skilled 

biochemist could have used the consensus human variable domains of the light chain 

and heavy chain subgroups having the greatest number of sequences therein (i.e. light 

chains kappa subgroup I and heavy chains subgroup ID) as disclosed in Kabat et al. (see 

page 17, first paragraph of the specification) to humanize the non-human antibody of 

interest. Alternatively, the skilled biochemist could have chosen the consensus human 

variable domain of another human immunoglobulin subgroup as defined in Kabat et al. 
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i.e. the consensus human variable domain for human kappa light chains subgroups II 

to IV, human lambda light chains subgroups I to VI, or human heavy chains subgroups 

I or II (see pages 41-76 and 160-167 of Kabat et al.). Therefore, the skilled biochemist 

could have elected to use a consensus human variable domain other than those defined 

as SEQ ID NO: 3 & 4 on page 17 of the above application, as the consensus human 

variable domains for other subgroups were compiled in Kabat et al. Page ix of Kabat 

et al. identifies the residues forming the CDR regions of heavy and light chain variable 

domains tabulated from human and mouse variable domains. Kabat et al. have adopted 

standardized numbering for each of the residue locations. Accordingly, the skilled 

biochemist could have identified the CDR regions of the consensus human variable 

domain and the import variable domain using the teachings of Kabat et al. Alternatively, 

the structural definition of Chothia et al.,/. Mol. Biol., 196: 901-917 (1987) (see page 16, 

third paragraph of the specification) could have been adopted to identify the CDR 

regions of the consensus and import variable domains. See paragraph 4 of the Kelley 

Declaration. The above submissions show that steps a & b of claim 1 were enabled by 

the specification as filed. 

Also, step c of claim 1 could have been carried out by the ordinarily skilled 

biochemist using the ~ormation provided in the spec~fication and techniques such as 

manual tabulation of amino acid sequences or a computer program which was known 

in the art prior to June 14, 1991. See paragraph 5 of the Kelley Declaration. 

Steps d to g of claim 1 would similarly have been straightforward to perform. 

These steps of claim 1 relate to the identification of Framework Region (FR) residues in 

the consensus human variable domain which are non-homologous to the corresponding 

import FR residues and replacement of such non-homologous human residues with 

corresponding import residues, if the residues are expected to haye any one of the effects 

specified in step f. The locations of FR residues in human and mouse variable domains 

are indicated in Kabat et al. (see page ix) and the structural definition of the FR's was 

available (see Chothia et al.) Hence, it would have been straightforward for the skilled 
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immunologist to identify the FR residues in the consensus human variable domain and 

the import sequence. Using computer programs available before June 14, 1991, the 

skilled biochemist would have been able to study the 3-dimensional structure of the 

antibody in order to establish whether a particular non-homologous import amino acid 

residue is likely to have one of the effects discussed in section f of claim 1. Information 

is provided on pages 14 to 16 of the specification which would have enabled the skilled 

biochemist to determine whether any non-homologous residue(s) would be expected to 

have the effects claimed. The techniques claimed in steps d to g of claim 1 could have 

been carried out routinely by a person versed in the relevant art, prior to June 14, 1991. 

See paragraph 6 of the Declaration. 

As discussed in paragraph 7 of the Declaration, once the primary amino acid 

sequence of the antibody had been characterized, it would have been routine to make 

the protein using recombinant tec~iques or a peptide synthesizer, which techniques 

were well known in the art prior to the filing date of the above application. 

Applicants conclude that, contrary to the Examiner's assertions, the ordinarily 

skilled biochemist would have been able to carry out the method claimed in the above 

application, using the information provided in the specification and techniques which 

were well known in the relevant art, prior to June 14, 1991. 

Accordingly, Applicants request that the rejection of claim 1 under 35 U.S.C. § 

112, first paragraph, be reconsidered and withdrawn in light of the above submissions 

and the Declaration. 

C. The Examiner has maintained the rejection of claims 1and3, and has rejected 

claim 19 under 35U.S.C.§112, first paragraph, with respect to the wording "reasonably" 

therein. In order to obviate the rejection, the wording "reasonably" has been deleted from 

claims 1, 3 and 19. 

Accordingly, Applicants request that the rejection of claims 1, 3 and 19 under 35 

U.S.C. § 112, first paragraph, be withdrawn. 

D. The Examiner has maintained the rejection of claims 6, 7 and 9 as lacking 
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enablement under 35U.S.C.§112, first paragraph, the Examiner's position being that the 

amino acids are relevant to IgG only and not to other isotypes. Applicants respectfully 

traverse this rejection on the basis that the immunoglobulin sites claimed would have 

been relevant with respect to antibodies, other than IgG antibodies. Applicants refer the 

_ Examiner to paragraphs 8 & 9 of the Kelley Declaration which support this position. The 

Examiner appears to suggest that the rejected claims cover sequences which would not 

be found in immunoglobulin isotypes, other than IgG isotypes. However, as pointed out 

fu paragraph 9 of the Kelley Declaration, the claims refer to positions or sites of the 

variable domain, not specific amino acid residues. These sites relate to the position of 

a residue in the 3-D structure of the variable domain. Kabat et al. have used universal 

numbering for the amino acid residue locations of the variable domains for each of the 

immunoglobulin subgroups mentioned th,erein. The FR residue sites indicated may be 

occupied by an amino acid residue which is non-homologous to the corresponding 

consensus human variable domain residue, and which residue is likely to have at least 

one of the effects discussed in step f of claim 1. The residue at the particular site can 

be any amino acid residue, depending on the antibody in which it is located. These 

residue locations or sites are applicable across species (see page 16, line 8). Accordingly, 

it is likely that an amino acid residue located at one of the sites indicated in claims 6, 7 

and 9 will have one of the effects of claim 1 (step f) regardless of the antibody in which 

it is located. It is apparent that the particular sites claimed are applicable to 

. immunoglobulins other than IgG. 

Accordingly, Applicants submit that the rejection of claims 6, 7 & 9 under 35 

U.S.C. § 112, first paragraph, should be reconsidered and withdrawn in light of the 

above submissions and Declaration. 

In light of the submissions presented in paragraphs A to D above, Applicants 

respectfully request that the objection to the specification and the rejection of claims 1-11 

and 17-21 under 35 U.S.C. §112, first paragraph, be withdrawn. 

Applicants thank the Examiner for withdrawing the rejections which were raised 
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under 35 U.S.C. § 101 in the earlier Office Action dated October 5, 1992. 

IV. Rejection of claims 1, 2 and 5-10 under 35 U.S.C. 102 (a) and 102(b) 

The rejection of claims 1, 2 and 5-10 under 35 U.S.C. § 102(a) and 102(b) has been 

_ maintained and newly added claims 17-21 have been rejected under 35 U.S.C. § 102(a) 

and 102(b) as being anticipated by Queen et al., Proc. Natl. Acad. Sci., 86:10029-10033 

(1989) and Co et al., Proc. Natl. Acad. Sci., 88:2869-2873 (1991). The basis for the rejection 

i's that there is allegedly no clear indication as to what is meant by the consensus human 

variable domain claimed in the above application. 

To constitute anticipation, all material elements of a claim must be found in one 

prior art source. In re Marshall, 198 USPQ 344 (CCP A 1978), In re Kalm, 154 USPQ 10 

(CCPA 1967). Applicants will show that Queen et al. and Co et al. do not contain all 

material elements of claims 1, 2, 5-10 and 17-21. 

The nature of the "consensus human variable domain of a human 

immunoglobulin subgroup" as defined in the claims as amended has been discussed 

above under Section II(A) of this response and in paragraph 4 of the Kelley Declaration, 

those discussions being incorporated herein. Applicants submit that the meaning of the 

phrase consensus human variable domain of a human immunoglobulin subgroup would 

have been clearly understood by those skilled in the art upon reading the specification. 

The prior art relied upon in the Office Action fails to disclose a method of making a 

humanized antibody using a consensus human variable domain to "humanize" a non

human antibody. The Declaration by Kelley supports this position. In particular, 

Applicants direct the Office's attention to paragraphs 11-13 of the attached Declaration. 

It is apparent from the information given in Table 1 of Exhibit C and in the Figures of 

Exhibits D and E of the Kelley Declaration (see paragraphs 12 & 13 thereof), that the 

variable domains of the human immunoglobulin sequences used by Queen et al. and Co 

et al. are not a consensus human variable domain of any human immunoglobulin 

subgroup as set forth in the claims of the above application. 
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Since, as shown above, Queen et al. and Co et al. do not teach all the material 

elements of the instant claims as required under Marshall and Kalm, supra, Applicants 

respectfully submit that the rejection of claims 1, 2, 5-10 and 17-21 under 35 U.S.C. § 

102(a) and (b) can not be upheld and therefore request that the rejections be withdrawn. 

V. Rejection of claims 3 and 4 under 35 U.S.C. § 103 

The rejection of claims 3 and 4 as unpatentable under 35U.S.C.§103 over Queen 

et al. or Co et al., supra, in view of Wallick et al., J. Exp. Med., 168 (1988) has been 

maintained. The basis for the rejection relates to the alleged lack of clarity of the 

language "consensus human variable domain" in the claims of the above application. The 

consensus human variable domain as defined in the above application would have been 

readily understood by the ordinarily skilled biochemist (see paragraph 4 of the Kelley 

Declaration). Claim 1 of the above application relates to a method of using a consensus 

human variable domain to "humanize" a non-human antibody (e.g. muMAb4D5). As 

established in section IV above, use of a consensus human variable domain from a 

human immunoglobulin subgroup is not disclosed in Queen et al. or Co et al. 

The publication by Wallick et al. does not compensate for the deficiencies in the 

primary references. Wallick et al. refer to the importance of glycosylation for maintaining 

antigen binding affinity of monoclonal antibodies. Wallick et al. fail to disclose or suggest 

a method of humanizing a non-human antibody, much less a method of humanizing a 

non-human antibody using a consensus human variable domain of a immunoglobulin 

subgroup. The skilled biochemist would have had no motivation to use a consensus 

human variable domain based on the prior art referred to in the Office Action, because 

the prior art techniques had all relied upon using a human variable domain sequence 

which has the closest sequence homology to the non-human variable sequence (to be 

humanized) in order to reduce the likelihood of introducing distortions into the CDR's 

(see column 2 on page 10031 of Queen et al.) and "to retain high binding affinity in the 

humanized antibody" (see column 1 on page 2871 of Co et al.). The method claimed in 
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the above application does not rely on a high degree of homology between the variable 

domain of the non-human sequence and the consensus variable domain which is used 

to humanize the non-human sequence. 

Also, as supported by paragraph 15 of the Kelley Declaration, the invention 

_ claimed in the above application resulted in an unexpected result which could not have 

been reasonably predicted from the prior art. It was surprising that a consensus variable 

domain of a selected immunoglobulin subgroup could be used to humanize a non

human antibody, regardless of the degree of homology between the human and non

human amino acid sequences. It was also surprising that the humanized antibody so 

formed retained, and in some instances, had increased antigen binding affinity compared 

to the non-human antibody from which it was derived. The above application shows 

that the huMAb4D5-8 variant actually binds the p 185HER2 ECD 3-fold more tightly than 

muMAb4D5 (see page 82 lines 31 & 32 .to page 83, line 1 of the specification) which 

could not have been predicted by the ordinarily skilled biochemist. See paragraph 15 of 

the Kelley Declaration. The evidence of unexpected results in Applicants' application is 

sufficient to support a conclusion of nonobviousness. Ralston Purina Co. Far-Mar-Co., 

Inc., 222 USPQ 863 (DC KS, 1984). 

It is apparent that the invention claimed in claim 1 was novel and nonobvious 

over the citations because the combination of the prior art failed to disclose, or suggest, 

the invention claimed in claim 1 and, moreover, the method resulted in a new and 

unexpected result which could not have· been reasonably predicted from the art. 

Claims 3 & 4 depend on claim 1 which, as established above, is novel and 

nonobvious over the citations. Claim 3 refers to the step of finding any glycosylation site 

which is likely to affect the antigen binding or affinity in the import antibody and 

substituting the glycosylation site into the consensus amino acid sequence. Claim 4 refers 

to the step of replacing glycosylation sites of the consensus domain with the 

corresponding import amino acid residues if such glycosylation sites are not present in 

the import sequence. These claims would not have been obvious over the prior art of 

w014.u 

275 of 389 Celltrion, Inc., Exhibit 1094



• • 
07 /715272 Page No. 16 

record because the prior art failed to disclose the use of a human consensus variable 

domain to humanize the non-human antibody. Accordingly, the skilled biochemist 

would have had no motivation to replace or insert glycosylation sites into a consensus 

amino acid sequence, as claimed in claims 3 and 4 of the application. See paragraph 15 

_ of the Kelley Declaration. 

The law is clear that obviousness cannot be established by combining the 

teachings of the references to produce the claimed invention, absent some teaching, 

suggestion, or incentive supporting the combination. ACS Hospital Systems, Inc. v. 

Montefiore Hospital, 221USPQ929, 933 (Fed. Cir. 1984). The above discussion shows that 

the cited references, alone or in combination, lack the requisite teaching of the use of a 

consensus human variable domain to humanize a non-human antibody. In this case, the 

combined art would not have reasonably enabled or motivated the skilled practitioner 

to use a human consensus variable domain in this manner, which provides a method of 

making improved humanized antibodies. Accordingly, it is clear that the invention 

claimed in claims 3 & 4 is novel and nonobvious over the prior art of record. 

Applicants submit that the rejection of claims 3 and 4 under 35 U.S.C. § 103 

should be reconsidered and withdrawn in light of the above submissions and the 

Declaration. 

VI. Rejection of claims 17,18, 20 and 21 under 35 U.S.C. §112, second paragraph. 

Claims 17, 18, 20 and 21 have been rejected under 35 U.S.C. § 112, second 

paragraph, as being indefini~e in that there are allegedly no discrete method steps. In 

order to obviate the rejection, claims 17, 20 and 21 have been amended to each recite a 

definite method step and claim 18 has been deleted. 

Applicants respectfully request the withdrawal of the rejection of claims 17, 20, 

and 21 under 35 U.S.C. § 112, second paragraph, in light of the amendments to the 

claims. 

As all objections and rejections have been addressed and overcome, Applicants 

w014.u 

276 of 389 Celltrion, Inc., Exhibit 1094



• • 
07/715272 Page No. 17 

believe that the claims are now in condition for allowance. Notice to that effect is 

respectfully requested. If the Examiner has any questions concerning the response, she 

should feel free to call the undersigned attorney at the number indicated above. 

Date: September 20, 1993 

Respectfully submitted, 
GENENTECH, INC. 

~£~ 
Janet E. Hasak 
Reg. No. 28,616 

CERTIFICATE OF MAILING (37 CFR 1.8a) 

I hereby certify that this paper is being deposited with the United States Postal Service on the date shown 
below with sufficient postage as first class mail in an envelope addressed to the: Commissioner of Patents and 
Trademarks, Washington, D.C. 20231. 

Date: September 20, 1993 
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PATFhNT DOCKET 709 

HE UNITED STATES PATENT AND TRADEMARK OFFICE 

Group Art Unit: 1806 

Paul J. Carter et al. Examiner: L. FEISEE 

Serial No. 07/715272 

Filed: June 14, 1991 

For: lmmunoglobulin Variants 460 Point San Bruno Boulevard 
South San Fran.cisco, CA 94080 

DECLARATION OF ROBERT F. KELLEY PURSUANT TO 37 CFR § 1. 132 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

I, ROBERT F. KELLEY, do hereby declare as follows: 

1. I received my Ph.D. in Biochemistry in 1984 from the University of Iowa. Following my Ph.D, 

I was a NIH postdoctoral fellow in the Department of Molecular Biophysics & Biochemistry at Yale 

University from July 1984 to December 1985. In 1986, I joined the Biocatalysis Department at 

Genentech, Inc. as an Associate Scientist. In September 1988, I was promoted to Scientist and I am 

employed in that capacity at present. (The Biocatalysis Department has been renamed "Protein 

Engineering"}. I am the author or co-author of 22 publications relating to the 3-0 structures and folding 

of various proteins. A copy of my curriculum vitae is attached as Exhibit "A". 

2. I understand that the Patent Office has rejected the above application on the basis that the 

application as filed does not provide sufficient disclosure to enable a skilled biochemist to carry out the 

method of claim 1 because the Examiner believes no clear guidance exists in the specification to allow 

a skilled biochemist to make the "consensus human variable domain" and substitute an import (i.e. non-

human} Complementary Determining Region (CDR} amino acid sequence for the corresponding human 

CDR amino acid sequence, as set forth in claim 1. I further understand that the Office considers that 
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the only guidance in the specification with regards to the substitutions is the amino acid sequences of 

SEQ ID NO: 3 and 4. 

3. I have read the above application, the Office Action date May 19, 1992 (Paper # 17) 

rejecting the claims of the application, and the proposed amendment of the claims in response to the 

rejection. In my opinion, the skilled biochemist could have readily carried out the method of claim 1 in 

order to make a humanized antibody, using the general knowledge available in the field on and before 

June 14, 1991, and the information given in the above application. The bases for my opinion are given 

in paragraphs 4 to 7 below. 

4. Claim 1 relates to a method of making a humanized antibody. Steps a and b of claim 1, as 

amended, discuss identification of the CDR amino acid sequences of a non-human import antibody (to 

be humanized) and a consensus human variable domain of a human immunoglobulin subgroup. The 

, consensus human variable domain constitutes an amino acid sequence comprising the most commonly 

occurring amino acids at each position in the variable domain of a particular human immunoglobulin 

_subgroup as defined by Kabat et al., Sequences of Proteins of Immunological Interest, Fourth Edition, 

U.S. Dept. of Health & Human Services, pubs., (1987), a copy of which is attached as Exhibit "B". The -
immunoglobulin subgroups referred to in Kabat et al. were grouped according to the amino acid 

sequence homology between human immunoglobulin variable domains, and the most commonly 

occurring amino acids at each position in the variable domain for each subgroup were identified (i.e. 

the "consensus human variable domain"). The skilled biochemist could have used the consensus human 

variable domains of the light chain and heavy chain subgroups having the greatest number of sequences 

(i.e. light chains kappa subgroup I and heavy chains subgroup Ill) as disclosed in Kabat et al. (see page 

17, first paragraph of the specification) to humanize the non-human antibody of interest. Alternatively, 

the skilled biochemist could have chosen the consensus human variable domain of another human 

immunoglobulin subgroup as defined in Kabat et al. (i.e. the consensus human variable domain for 

human kappa light chains subgroups II to IV, human lambda light chains subgroups I to VI, or human 
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heavy chains subgroups I or II [see pages 41-76 and 160-167 of Kabat et al.)). Therefore, the skilled 

biochemist could have elected to use a consensus human variable domain other than those defined as 

SEQ ID NO: 3 & 4 on page 17 of the above application, as the consensus human variable domains for 

other subgroups were compiled in Kabat et al. Page ix of Kabat et al. identifies the residues forming 

the CDR regions of heavy and light chain variable domains tabulated from human and mouse variable 

domains. Kabat et al. have adopted standardized numbering for each of the residue locations. 

Accordingly, the skilled biochemist could have identified the CDR regions of the consensus human 

variable domain and the import variable domain using the teachings of Kabat et al. Alternatively, the 

structural definition of Chothia et al., J. Mo/. Biol., 196: 901-917 ( 1987} (see page 16, third paragraph 

of the specification} could have been adopted to identify the CDR regions of the consensus and import 

variable domains. Hence, it would hav.e been straightforward for the skilled biochemist to carry out 

steps a and b of claim 1 using the information provided in the specification. 

5. Step c of claim 1 discloses the step of replacing the corresponding human CDR sequence 

with the import CDR amino acid sequence. This step could have been carried out routinely by the skilled 

biochemist by manual tabulation or using a computer program such as the ALIGN program, (Dayhoff 

et al., Meth. Enzymol., 91 :524-545 [ 1983]} which was available prior to June 14, 1991. Steps a to c 

of claim 1 would have resulted in the characterization of a primary amino acid sequence encoding a 

humanized variable domain with import (non-human) CDR regions. 

6. Steps d to g of claim 1 relate to the identification of Framework Region (FR) residues in the 

consensus human variable domain which are non-homologous to the corresponding import FR residues 

and replacement of such non-homologous human residues with corresponding import residues, if the 

residues are expected to have any one of the effects specified in step f. The locations of FR residues 

in human and mouse variable domains are indicated in Kabat et al. (see page ix) and the structural 

definition of the FR's was available (see Chothia et al.) Hence, it would have been straightforward for 

the skilled immunologist to identify the FR residues in the consensus human variable domain and the 

w012.u 

280 of 389 Celltrion, Inc., Exhibit 1094



• 
07/715272 Page No. 4 

import sequence. Using computer programs (such as the INSIGHT program [Biosym Technologies], 

available before June 14, 1991), the skilled biochemist would have been able to study the 3-

dimensional structure of an antibody in order to establish whether a particular non-homologous import 

amino acid residue is likely to have one of the effects discussed in section f of claim 1. Information is 

provided on pages 14 to 1 6 of the specification which would have enabled the skilled biochemist to 

determine whether any non-homologous residue(s) would be expected to have the effects claimed. The 

techniques claimed in steps d to g of claim 1 could have been carried out routinely by a person versed 

in the relevant art, prior to June 14, 1991. 

7. Steps a to g of claim 1 would have lead to the characterization of an amino acid sequence 

of a humanized antibody having non-human CDR amino acid residues and, optionally, having one or 

more non-human FR residues. In order to prepare the humanized antibody as claimed in claim 1, step 

h, the skilled biochemist could have synthesized the antibody using a peptide synthesizer which was 

commercially available before June 14, 1991. Alternatively, the antibody could have been made in 

recombinant cell culture (see page 26, last paragraph of the specification). Preparation of the antibody 

would have been straightforward to perform by the person skilled in the art, once the amino acid 

sequence of the humanized antibody had been characterized. 

8. I understand that the Patent Office has rejected the above application on the basis that the 

sites in the variable domain referred to in claims 6, 7, and 9 are relevant to lgG antibodies only. It is 

my opinion that the sites referred to in claims 6, 7, and 9 would be relevant to other immunoglobulins. 

The oasis for my opinion is given in paragraph 9 below. 

9. The sites referred to in claims 6, 7, and 9 are the residue locations, or sites, of the FR 

residues in the heavy or light chain forming the variable domain of immunoglobulins. The residue sites 

referred to in claims 6, 7 & 9 relate to the position. of a residue in the 3-D structure of the variable 

domain. Kabat et al. have used universal numbering for the amino acid residue locations of the variable 

domains for each of the immunoglobulin subgroups mentioned in the reference. The FR residue sites 
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indicated may be occupied by an amino acid residue which is non-homologous to the corresponding 

consensus human variable domain residue, and which is likely to have at least one of the effects 

discussed in step f of claim 1. These residue locations or sites are applicable across species (see page 

16, line 8 of the specification). Accordingly, it is likely that an amino acid residue located at one of the 

sites indicated in claims 6, 7 and 9 will have one of the effects of claim 1 (step f), regardless of the 

antibody in which it is located, because it will be in the same position in the 3-0 structure of the 

antibody variable domain as the residue sites referred to in the rejected claims. Accordingly, the 

examples of residue locations to be substituted in the variable domains would be applicable to 

antibodies, other than lgG antibodies. 

10. I understand that the Patent Office has rejected the above application on the grounds that 

the invention as claimed is disclosed in Queen eta/., Proc. Natl. Acad. Sci., 86:10029-10033 {1989) 

or Co eta/., Proc. Natl. Acad. Sci., 88:2869-2873 (1991) and that the Office has suggested that the 

human variable domains disclosed in these references may have the same amino acid sequences as one 

of the consensus human variable domains disclosed in Kabat et al. 

11. The above statements regarding the state of knowledge as of June 14, 1991, do not 

establish that the invention claimed in this application was known, or would have been obvious, to the 

skilled biochemist at the time the invention was made. To the contrary, after having read the citations 

relied upon by the Patent Office, it is my judgement that these documents would not have disclosed, 

nor suggested, the methods claimed. The basis for my opinion is given below. 

12. The invention of the above application can be distinguished on the basis that a consensus 

human variable domain is used to "humanize" a non-human antibody of interest. The Queen et al. and 

Co et al. publications fail to disclose a consensus human variable domain. Instead, these publications 

refer to the use of a human variable domain having the closest sequence homology to the variable 

domain of the non-human antibody to be humanized. Queen et al. used the Eu human variable domain 

sequence (see Fig 2 thereof) and Co et al. used the variable domains of the Porn or Eu human 

w012.u 

282 of 389 Celltrion, Inc., Exhibit 1094



• 
07/715272 Page No. 6 

antibodies (see Fig 1 thereof). The sequences used in Queen et al. and Co et al. do not constitute a 

consensus human variable domain of a human immunoglobulin subgroup. The sequence identity 

_ between the amino acid sequences of the FR residues of the variable domains of the Porn or Eu heavy 

or light chains compared to the FR residues of the consensus human variable domains of each of the 

human immunoglobulin subgroups as defined by Kabat et al. is illustrated in Table 1 (see Exhibit "C", 

attached hereto). The CDR residues were not used in the comparison because of the large number of 

differences between these residues for variable domains of different antibodies. The Porn and Eu 

variable domain sequences were taken from Kabat et al. The consensus human variable domains of the 

VL lambda subgroups IV and V were not compared, as these subgroups have too few members. While 

the variable domain of Eu is classified in subgroups V L kappa I and V HI, and the variable domain of Porn 

is classified in subgroups VL kappa Ill and VH Ill, it is apparent that the Eu and Porn variable domain 

amino acid sequences are not consensus human variable domains of any immunoglobulin subgroup. 

This is further demonstrated in the following paragraph. 

13. Exhibits "D" and "C" attaG._hed hereto, show the differences in the amino acid sequences 

of the Porn and Eu heavy and light chain variable domains compared to the consensus human variable 

domain of the subgroup in which they are classified. Exhibit D illustrates an alignment of the amino acid 

sequences of the light chain variable domains of Eu, Porn and the consensus variable domain of the VL 

kappa subgroup I (in which the light chain variable domain of Eu is classified). Exhibit E illustrates an 

alignment of the amino acid sequences of the heavy chain variable domains of Eu, Porn and the 

consensus variable domain of the VH subgroup Ill (in which the heavy chain variable domain of Porn is 

classified). Even though Eu is classified in VL kappa I, it has seven framework residues which are 

different from the framework residues of the kappa I consensus sequence. Furthermore, while Porn is 

classified in the VH Ill subgroup, eight of its framework residues differ from the corresponding 

framework residues of the VH Ill consensus sequence. There are, of course, many differences between 

the CDR residues of the consensus sequences and the corresponding CDR residues of Porn and Eu. 
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It is clear from the information in Exhibits C, D, & E that the Queen et al. and Co et al. publications fail 

to disclose a method wherein a non-human import antibody is humanized using a consensus human 

variable domain of an immunoglobulin subgroup. 

14. I understand the Patent Office has rejected the above application on the basis that the 

invention claimed in claims 3 & 4 would have been obvious in light of Queen et al., or Co et al., when 

read in conjunction with Wallick et al., J. Exp. Med., 168 (1988). After reading these references, it 

is my opinion that the invention claimed in claims 3 and 4 is novel and would not have been obvious 

in light of the citations. The basis for my opinion is given in the following paragraph. 

15. Claim 1 of the above application relates to a method of using a consensus human variable 

domain to "humanize" a non-human antibody (e.g. muMAb4D5). Use of a consensus human variable 

domain from a human immunoglobulin subgroup to humanize a non-human antibody is not disclosed 

in Queen et al., Co et al. or Wallick et al. Wallick et al. does not relate to a method of humanizing a 

non-human antibody, much less a method of humanizing a non-human antibody using a consensus 

human variable domain of a human immunoglobulin subgroup. The skilled biochemist would have had 

no motivation at the filing date of this application to use a consensus human variable domain to 

humanize a non-human antibody, because the t_~chniques in the prior literature had all relied upon using 

a human variable domain sequence which has the closest sequence homology to the non-human 

variable sequence (to be humanized) in order to reduce the likelihood of introducing distortions into the 

CDR's (see column 2 on page 10031 of Queen et al.) or to "retain high binding affinity in the 

humanized antibodies" (see column 1 on page 2871 of Co et al.). The method claimed in the above 

application does not rely on a high degree of homology between the variable domain of the non-human 

sequence and the consensus variable domain which is used to humanize the non-human sequence. It 

was surprising that a consensus variable domain of a selected immunoglobulin subgroup could be used 

to humanize a non-human antibody, regardless of the degree of homology between the human and non

human amino acid sequences. It was also surprising that the humanized antibody so formed retained, 
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and in some instances, had increased antigen binding affinity compared to the non-human antibody 

from which it was derived. The above application shows that the huMAb405-8 variant actually binds 

the p 185HeR2 ECO 3-fold more tightly than muMAb405 (see page 82 lines 31 & 32 to page 83, line 1 

of the specification), which could not have been predicted by the ordinarily skilled biochemist at the 

time the specification was filed. Claim 3 refers to the step of finding any glycosylation site which is 

likely to affect the antigen binding or affinity in the import antibody and substituting the glycosylation 

site into the consensus amino acid sequence. Claim 4 refers to the step of replacing glycosylation sites 

of the consensus domain with the corresponding import amino acid residues if such glycosylation sites 

are not present in the import sequence. In my opinion, these claims would not have been obvious over 

the prior literature because the reference failed to disclose the use of a human consensus variable 

domain to humanize the non-hum:?~ antibody: Accordingly, the skilled biochemist would have had no 

motivation to replace or insert glycosylation sites into a consensus amino acid sequence, as claimed 

in claims 3 and 4 of the application. 

16. I declare further that all statements made herein of my own knowledge are true and that 

all statements made on information and belief are believed to be true; and further that these statements 

were made with the knowledge that willful false statements and the like so made are punishable by fine 

or imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that such 

willful false statements may jeopardize the validity of the application or any patent issuing thereon. 

Dated: °! /Zo /l/J Signed: ~ J, ~ ..-= 
ROBERT F. KELLEY 
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CONSENSUS VARIABLE DOMAIN 
SUBGROUP 

VL kappa I 

VL kappa II 

VL kappa 111 

Vt kappa IV 

VL lambda I 

VL lambda II 

VL lambda Ill 

VL lambda VI 

VHI 

VH II 

VH Ill 

I 
I 

• 
EXHIBIT C 

TABLE 1 
SEQUENCE IDENTITY - (%) 

EU PCM 

92 76 

61 71 

72 85 

73 78 

61 59 

57 54 

59 56 

52 49 

83 64 

53 62 

61 91 
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variable Light Domain 

Kappa-I 

POM 

Kappa-I 

POM 

EU 

Kappa-I 

POM 

10 20 30 40 
DIOMTQSPSTLSASVGDRV"l'ITCRASO-SINTWLAW"fOOKPGKAPKLLMY 

'* @~. * 
DIQMTQSPSSLSASVGDRVTITCRASQ--ISNYLAWYOOKPGJ<APKLLIY 
* * ** * * * • •• ~ *** • 
EIVMTOSPVTLSVSPGERATLSCRASOSISNSYLAWYOOKPSGSPRLLIY 

CDR-Ll 

50 60 70 80 90 100 
KASSLESGV'PSRF!GSGSGTEFTLT!SSLOPDDFATYYCOQYNSDSKMFGO 
@ * • * ~ 
AASSLESGVPSRFSGSGSGTDFTLTISSLOPEDFATYYCOOYNSLPWTFGO 
@ (c@ga** * '* * ~@ 
GASTRA~GIPARFSGSGSGTEFTLTISSLOSEDFAVY'lCOQYNNh"PPTFGO ------- ---------
CDR-L2 CDR-L3 

GTKVEVKGT 
* * 

GTKVE!KRT 
'* GTRVE!KR 

KEY: • • differences In FR residues 

@ a diff ereMes in CDA residues 
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Variable Heavy Domain 

human-III 

POM 

EU 

human-III 

POM 

human-III 

POM 

10 20 30 40 
OVOLVQSGAEVKI<PGSSVKVSCKASGGTFSRSAI!WVROAPGOGLEWMG 
* * ***** * *** * * (c@ ~ * ** EVOLVESGGGLVQPGGSLRLSCAASGFTFSSYA?-'..SV."V'RQAPGKGLEWVS * @ • 
EVOLLESGGGLVOPGGSLRLSCAi\SGFTFSS~AMSWVROAPGKGLEWVA 

CDR-Hl 

so a 60 70 eo abc 90 
GIVPMFGPPNYAQKFQGRV'I'lTADESTNTAYMELSSLRSEDTAFYFCAG 
@ ~ ~ ~ * ** * * * *"'** * * * * VlSGDGGSTYYAOSVKGRFTISRDNSKNTLYLQMNSLRAEDTAVYYCAR 
~ @m @ ~- * "" * 
WKYENGNDKHYADSVNGRFT!SRN:OSKNTL~.NSLOA£DTALYYCAR 

CDR-H2 

110 
GYG!YSPE-----EYNGGLVT\TSS 
@~ ••• .,. 
GR~GS5Y-----WGQGTLVT\TSS 
~~~ * OAGP¥VSPIFFAHYGOGTLVT 

CDR-H3 

KEY: • = differences in FR residues 

@ = differences in CDR 1·esidues 
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• viii • 
considered uncertain by the authors have not been included in the table. In some instances the symbol 

#is used to indicate that several amino acid residues were found in one position, and these residues 

are listed in the notes. The four columns at the end of each table give: · 

1. the number of residues sequenced at that position, 

2. the number of different amino acids found at that position, 

3. the number of times the most common amino acid occurred and that amino acid in parentheses, and 

-4. the variability. 

Variability is calculated { 11) as: 

Variability 

Number of different amino acids occurring 

at a given position 

Frequency of the most common amino acid 

at that position 

An invariant position would have a variability of one; if 20 amino acids occurred with equal 

frequency, the variability would be 20 divided by 0.05 equals 400. If, for example, four different amino 

acids Ser, Asp, Pro, and Thr occurred at a given position, and of 100 sequences available at that position, 

Ser occurred 80 times, the variability would be 4/0.8 = 5. When any of the amino acid residues 

sequenced were not identified completely and are listed as Glx {or Asx), two values, separated by a 

colon, are given in the last three columns. The first value in each of these columns is calculated assuming 

that only one of the two possibilities, e.g., Glu or Gin (or Asp or Asn) occurred, while the second considers 

that both were present and maximizes variability. In the variability plots, the horizontal bars indicate 

the two values. 

When two or more amino acids are most common and occur with equal frequency, they are 

tabulated as a note, and the symbol + is used in the next to last column. If no sequence data have been 

reported for any position, there are no entries in the last four columns. Variability is not calculated for 

insertions or if only a single sequence is known. When the translated sequence of a clone corresponds 

to a previously listed sequence of a plasmacytoma from which it was prepared, only one sequence 

is listed so that the variability computations are not affected, and a note is included. 

If a given sequence is associated with any antibody activity, this is indicated by an asterisk alongside 

the protein heading, and the antibody specificities are given in a separate list with binding constants 

.if available. The notes list the a-altotypes for the rabbit heavy chain V-region and the b-altotypes for 

the constant domain of the rabbit kappa light chain. A key reference to the sequence is given; generally 

the most recent reference since it is usually the most nearly complete, but often several references 

are included, especially when revisions of a sequence have been made. Notes are now of two types; 

general notes about a table indicated by the symbol #, and specific notes indicated by the sequence 

number. 

Signal Sequences 

The signal (precursor) amino acid sequences of immunoglobulin chains are listed in three tables: 

one for kappa light chains, one for lambda light chains, and one for heavy chains. They were obtained 

either by direct sequencing of signal proteins ( 12-14) or by translating n·ucleotide sequences from DNA 

clones. Signal segments range from 17-29 amino acid residues in length and are thus numbered from 

-29 to -1. Genomic DNA clones contain intrans of varying length that interrupt the coding sequence 

of the precursor within the codon for position -4, and in rare cases for position -6. Thus, the L-gene 

encodes the leader peptide to position -4 and the 5' end of the V-gene codes for positions -4 to -1. 

The signal amino acid sequences of the T-cell receptors for antigens, /32-microglobulins, 

major histocompatibility complex proteins, and complement components are listed in separate tables. 

By conformational energy calculations, the core VK hydrophobic Leu-Leu-Leu-Trp-Val-Leu-Leu

Leu (MOPC321, MOPC63) exists in an alpha helical conformation, terminated by chain reversal confor

mations in.the four C-terminal residues Trp-Val-Pro-Gly; the four amino terminal residues are compatible 

with the alpha helix (15). 

Variable Region Sequences 

The variable regions ( 16) of immunoglobulins have been shown to contain hypervariable segments 

in their light ( 11, 17-23) and heavy (22,24-27) chains, of which certain residues have been affinity labeled 

(28-41 ). Three hypervariable segments of light chain were delineated from a statistical examination 
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ix • • of sequences of human V", human VJ.., and mouse VK. light chains aligned for maximum homology 
( 11,22). These and the three corresponding segments of the heavy chains (22,26,27) were hypothesized 
(11,22) to be the complementarity-determining regions or segments (CDR) containing the residues 
which make contact with various antigenic determinants, and this has been verified by X-ray diffraction 
studies at high resolution (42-67). The rest of the V-region constitutes the framework (11,22,66-68). 
It is convenient to identify the framework segments (FR1, FR2, FR3, and FR4) and the complementarity
determining segments (CDR1, CDR2, and CDR3) with the three CDRs separating the four FRs. The 
residue numbers for these segments are as follows: 

Segment 

FR1 

CDR1 

FR2 

CDR2 

FR3 

CDR3 

FR4 

Light Chain 

1-23 (with an occasional 
residue at 0, and a 
deletion at 10 in VJ.. chains) 

24-34 (with possible 
insertions numbered 
as 27A,B,C,D,E,F) 

35-49 

50-56 

57-88 

89-97 (with possible 
insertions numbered as 
95A,B,C,D,E,F) 

98-107 {with a possible 
insertion numbered 
as 106A) 

Heavy Chain 

1-30 (with an occasional 
residue at 0) 

31-35 (with possible 
insertions numbered 
as 35A,B) 

36-49 

50-65 (with possible 
insertions numbered 
as 52A,B,C)a 

66-94 (with possible 
insertions numbered 
as 82A,B,C) 

95-102 (with possible 
insertions numbered as 
100A,B,C,D,E,F,G,H,l,J,K) 

103-113 

a. In the rabbit, Mage et al. (69) consider position 65 in VH to be in FR3, since it is allotype related. 

In the tables of V-regions, the FR and CDR are separated by horizontal lines for convenience 
in reading. One mouse kappa light chain, MPC11, has an extra segment of 12 amino acid residues 
between position 1 and the signal sequence (70). Several chains have internal deletions. 

In the tables, the V-genes for the light chains code to amino acid position 95, and the J;ninigenes 
from position 97 to 107 for lambda and 108 for kappa light chains. Position 96 is usually the site of V-J 
joining by recombination and may be coded partly by the V-gene and partly by the J;ninigene. Because 
the site of V-J recombination could occur at different positions within a codon, different amino acid 
residues may result at this position. We have changed the location of the inserted residues from 97A
F (2) to 95A-F, since it makes for better alignment by confining chains of different lengths to the V-gene 
region. In VK. chains, J1 and J2 were used 5 to 10 times more frequently than J4 and JS (71 ). 

The V-genes for the heavy chains code up to amino acid position 94 and are followed by the D
and J-minigenes. Because of the extensive variation in the lengths of D-minigenes, the exact boundary 
between D and J is not always located at the same amino acid position. In addition, the lengths of the 
J encoded amino acid sequences vary by a few amino acid residues. Moreover, the process of D-J 
joining appears to involve insertions of extra nucleotides between V and D and between D and J, termed 
the N region (72-76) and correlates with the appearance of terminal deoxytransferase in B cells (75). 
The original numbering system for the heavy chains has therefore been retained. Wysocki et al. (76) 
have provided some evidence suggesting a non-random origin for the VwDH junction, perhaps a 
minigene, rather than random addition of the N nucleotides. 

It has become evident that a critical understanding of the architecture of antibody combining sites 
and the genetics of the generation of diversity and of antibody complementarity will depend to a great 
extent on the evaluation of a large number of sequences of the variable regions and especially of the 
complementarity-determining segments of light and heavy chains of immunoglobulins of different spe
cies. Ability to locate residues in the site making contact with antigenic determinants (77) and to predict 
(67,78~2) the structures of antibody combining sites will depend heavily upon such sequences. 

Figures 1 and 2 are stereoviews of the a-carbon skeletons of the four Fv regions for which high 
resolution X-ray structures have been determined, NEWM (44), KOL (62), MCPC603 (47, 48, 63), and 
J539 (64). The residues in the CDRs are shown as solid circles. In Fig. 1 the combining site is at the 

~ . 
'-

- ~g.; ·~ ... --.......~-- q-'"'---._.,__ .... ~ ...... :-- - -~--·-- -
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HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
A 
2 

F 
R 
3 

c 
0 
R 
3 

F 
R 
4 

0 
1 
2 
3 
4 

INVARIANT 
RESIDUES 

5 THR(.98} 
6 
7 SER(.95) 
8 PR0{.98) 
9 -

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 -

20 
21 
22 
23 
24 

25 
26 
27 
27A 
27B 

27C 
270 
27E 
27F 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

44 
45 
46 
47 
48 

49 
50 
51 
52 
53 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 

64 
65 
66 
67 
68 
69 
70 
71 
72 
73 

74 
75 
76 
77 
78 

79 
80 
81 
82 
83 

84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

94 
95 
95A 
95B 
95C 

950 
95E 
95F 
96 
97 
98 
99 

100 
101 
102 

103 
104 
105 
106 
106A 

107 
108 
109 

SER(.96) 

VAL(.97) 

;r_~~\:;~f) 
CVS 

ALA(.95} 

TAP 

PR0(.95) 

PRO 

LEU(.98) 
ILE(.98) 

LEU(.98) 

GLY 
VAL(.98) 

SER 
ARG(.95) 
PHE(.95) 

GLY 

GLV(.95) 

ILE(.95) 
SER(.95) 

ALA(.98) 

TYR(.98) 
TYR(.98) 
CYS 

GLV 

GLY 
THA(.97) 

THR 

1 
ROY 

2 
AU 

3 
REI 

4 
HAU 

ASP ASP ASP ASP 
ILE ILE ILE ILE 

GLN GLN GLN GLN 
MET MET MET MET 

THR THR THR THR 
GLN GLN GLN GLN 
SER SER SER SER 
PRO PRO PRO PRO 
SER SER SER SER 

SER SER SER SER 
LEU LEU LEU LEU 
SER SER SER SER 
ALA ALA ALA ALA 
SER SER SER SER 

VAL VAL VAL VAL 
GLY GLY GLY GLV 
ASP ASP ASP ASP 
ARG ARG ARG ARG 
VAL VAL VAL VAL 

THR THR 
ILE ILE 

THR THA 
CVS CVS 

THR THR 
ILE ILE 
THR THR 
CVS CVS 

GLN GLN GLN ARG 

ALA ALA ALA ALA 
SER SER SER SER 
GLN GLN GLN GLN 

ASP 

ILE 
SER 
ILE 

PHE 
LEU 

ASP 

ILE 
SER 
ASP 
TYR 
LEU 

ASP SER 

ILE ILE 
ILE SER 
LYS SER 
TVA TYR 
LEU LEU 

ASN ASN ASN SER 
TAP TAP TAP TAP 
TVA TVA TYR TYA 
GLN GLN GLN GLN 
GLN GLN GLN GLN 

LVS 
PRO 
GLV 
LYS 
ALA 

PRO 
LVS 
LEU 
LEU 
ILE 

TYR 
ASP 
ALA 
SER 
LYS 

LEU 
GLU 
ALA 
GLV 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

GLY 
THA 
GLY 
SER 
GLY 

THR 
ASP 
PHE 
THR 
PHE 

THR 
ILE 

SER 
GLV 
LEU 

LVS THR 
PRO PRO 
GLY GLY 
LVS LVS 
ALA ALA 

PRO PRO 
LVS LYS 
LEU LEU 
LEU LEU 
ILE ILE 

TVA TYR 
ASP GLU 
ALA ALA 
SER SER 
ASN ASN 

LEU LEU 
GLU GLN 
SER ALA 
GLY GLY 
VAL VAL 

PRO PRO 
SER SER 
ARG ARG 
PHE PHE 
SER SER 

GLY GLV 
GLY SER 
GLY GLY 
SER SER 
GLY GLY 

ALA 
HIS 

PHE 
THR 
PHE 

THR 
ILE 

SER 
SER 
LEU 

THR 
ASP 
TVA 
THR 
PHE 

THR 
ILE 

SER 
SER 
LEU 

LVS 
PRO 
GLV 
LYS 
ALA 

PRO 
GLN 
VAL 
LEU 
ILE 

TVA 
ALA 
ALA 
SER 
SER 

LEU 
PRO 
SER 
GLV 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

GLY 
SER 
GLV 
SER 
GLY 
THR 
ASP 
PHE 
THR 
LEU 

THR 
ILE 

SER 
SER 
LEU 

GLN GLN GLN GLN 
PRO PAO PRO PRO 
GLU GLU GLU GLU 
ASP ASP ASP ASP 
ILE ILE . ILE PHE 

ALA ALA ALA ALA 
THR THA THR THR 
TYR TYR TVR TVR 
TYA TYR TYA TYA 
CVS CYS CVS CYS 
GLN GLN GLN GLN 
GLN GLN GLN GLN 
PHE TVA TVA ASN 
ASP ASP GLN TVA 
ASN TVA SER ILE 

LEU LEU LEU THR 
PRO PRO PRO PRO 

LEU 
THR 
PHE 
GLY 
GLV 
GLY 
THR 

LVS 
VAL 
ASP 
PHE 

TRP 
THR 
PHE 
GLV 
GLN 
GLY 
THR 

LYS 
VAL 
GLU 
ILE 

TVA 
THR 
PHE 
GLV 
GLN 
GLV 
THR 

LYS 
LEU 
GLN 
ILE 

THR 
SER 
PHE 
GLV 
GLN 
GLV 
THR 

ARG 
VAL 
GLU 
ILE 

LYS LYS THR LVS 
ARG ARG ARG ARG 
THR THR THR THR 

• 
5 

HK101 
'CL 

# 

# 
ASP 
tLE 
GLN 
MET 

THA 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

VAL 
GLV 
ASP 
AAG 
VAL 

THR 
ILE 
THA 
CVS 
ARG 

ALA 
ARG 
GLN 

GLV 

tLE 
SER 
SER 
TAP 
LEU 

ALA 
TAP 
TVA 
GLN 
GLN 

LVS 
PRO 
GLU 
LYS 
ALA 

PAO 
LVS 
SER 
LEU 
tLE 

TYR 
ALA 
ALA 
SER 
SER 

LEU 
GLN 
SER 
GLY 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

GLY 
SER 
GLV 
SER 
GLY 
THR 
ASP 
PHE 
THR 
LEU 

THR 
ILE 

SER 
SER 
LEU 

GLN 
PRO 
GLU 
ASP 
PHE 

ALA 
THR 
TYR 
TYR 
CYS 
GLN 
GLN 
TYR 
ASN 
SER 

TYR 
PRO 

# 

6 
sew 

7 
AG 
# 

5· 
WEA 

9 
HK 
137 
'CL 
# 

10 
HK 
134 
'CL 

# 

# 
ASP ASP ASP ASP ASP 
ILE ILE ILE ILE ILE 
GLN GLN GLN GLN GLN 
MET MET MET MET MET 

THR THR 
GLN GLN 
SER SER 
PRO PRO 
SER SER 

SER SER 
LEU LEU 
SER SER 
ALA ALA 
SER SER 

VAL 
GLY 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CVS 
GLN 

VAL 
GLV 
ASP 
ARG 
VAL 

THA 
ILE 
THA 
CYS 
GLN 

THR THR THR 
GLN GLN GLN 
SER SER SER 
PRO PRO PAO 
SER SER SER 

SER SER SER 
LEU LEU LEU 
SER SER SER 
ALA ALA ALA 
SER SER SER 

VAL VAL VAL 
GLV GLV GLY 
ASP ASP ASP 
ARG ARG ARG 
VAL VAL VAL 

THR THR THR 
ILE ILE ILE 

THR THA THR 
CYS CVS CVS 
ARG ARG ARG 

ALA ALA ALA ALA ALA 
SER SER SER SER SER 
GLN GLN GLN GLN GLN 

ASP ASP GLV GLV 

ILE ILE ILE ILE 
ARG ASN ARG SER 
L VS HIS ASN ASN 
HIS TVA ASP TVA 
LEU LEU LEU LEU 

GLV 

ILE 
SER 
SER 
TAP 
LEU 

ASN ASN THR ALA ALA 
TAP TAP TAP TAP 
TYA TYR TVA PHE 
ASP GLN GLN GLN 
GLN GLN GLN GLN 

TAP 
TVA 
GLN 
GLN 

LVS # LYS LVS LYS 
PRO PRO PRO PRO PRO 
GLY # GLV GLY GLU 
LYS LYS THR LVS LVS 
ALA ALA ALA ALA ALA 

PRO PRO 
ARG LYS 
LEU ILE 
LEU LEU 
ILE ILE 

TVA TYR 
GLY ASP 
ALA ALA 
SER SER 
THR ASN 

LEU LEU 
GLU GLU 
THR THR 
GLY GLY 
VAL VAL 

PRO PRO 
SER SER 
ARG ARG 
PHE PHE 
SER SER 

GLV GLY 
SER SER 
GLY GLV 
SER PHE 
GLY GLY 

PRO 
LVS 
ARG 
LEU 
ILE 

TVA 
GLV 
ALA 
THR 
SER 

LEU 
GLN 
SER 
GLY 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

GLY 
SER 
GLV 
SER 
GLY 

PRO PRO 
LVS LVS 
SER SER 
LEU LEU 
ILE lLE 

TVA TVA 
ALA ALA 
ALA ALA 
SER SER 
SER SER 

LEU LEU 
GLN GLN 
SER SER 
GLV GLY 
VAL VAL 

PRO PRO 
SER SER 
ARG ARG 
PHE PHE 
SER SER 

GLY GLY 
SER SER 
GLY GLY 
SER SER 
GLY GLY 

THR 
ASP 
PHE 
THR 
LEU 

THR THR THR 
ASP GLU ASP 
PHE PHE PHE 
THR THR THR 
PHE LEU LEU 

THA 
ASP 
PHE 
THR 
LEU 

THR 
ILE 

SER 
THR 
LEU 

THR 
ILE 

SER 
GLY 
LEU 

THR 
ILE 

ASN 
SER 
LEU 

THR 
ILE 

SER 
SER 
LEU 

THR 
ILE 

SER 
SER 
LEU 

GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO 
GLU GLU GLU GLU GLU 
ASP ASP ASP ASP ASP 
ILE ILE PHE PHE PHE 

GLY ALA ALA ALA ALA 
ASN THR THR THR THR 
TYR TVA TYR TVR TYR 
TVR TYR TYR TVA TVA 
CYS CVS CYS CVS CYS 
GLN GLN LEU GLN GLN 
GLN GLN GLN GLN GLN 
TYR TYR TVA TYR TVA 
ASP ASP SER ASN ASN 
ASN THR SER SER SER 
VAL LEU PHE TYR TYR 
PRO PRO PRO PRO PRO 

ILE ARG TAP 
THR THR THR 
PHE PHE PHE 
GLY GLY GLV 
GLN GLN GLN 
GLY GLY GLY 
THR THR THR 

ARG LYS LYS 
VAL LEU VAL 
GLU GLU GLU 
ASN ILE VAL 

LYS LYS LYS 
GLV ARG ARG 
THR THR THR 

# 

41 

11 12 13 
DAUDI WALKER HF3-

'CL 'CL 1616 

ASP 
ILE 

GLN 
MET 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

VAL 
GLV 
ASP 
ARG 
VAL 

THA 
ILE 

THR 
CVS 
ARG 

ALA 
GLV 
HIS 

ASN 
ILE 
THR 
ASN 
PHE 
LEU 

SER 
TAP 
TYR 
GLN 
GLN 

LVS 
PRO 
GLV 
LVS 
ALA 

PRO 
THR 
LEU 
LEU 
ILE 

TVA 
ALA 
VAL 
SER 
ASN 

LEU 
GLN 
VAL 
GLV 
VAL 

PRO 
SER 
ARG 
PHE 
SER 

GLV 
SER 
GLY 
SER 
GLY 

ALA 
GLU 
PHE 
THR 
LEU 

THR 
ILE 

SER 
SER 
LEU 

GLN 
PAO 
GLU 
ASP 
PHE 

ALA 
THR 
TVA 
TYR 
CYS 
GLN 
GLN 
ASN 
TYR 
ASN 
PHE 
SER 

PHE 
THA 
PHE 
GLY 
GLY 
GLY 
THR 

LYS 
VAL 
ASP 
ASN 

LYS 

ASP 
ILE 
GLN 
MET 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

VAL 
GLV 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CYS 
ARG 

ALA 
SER 
GLN 

SER 

ILE 
SER 
ASN 
TVA 
LEU 

ASN 
TAP 
TYR 
GLN 
GLN 

LYS 
PRO 
GLY 
LYS 
ALA 

PRO 
LYS 
LEU 
LEU 
ILE 

TVR 
ALA 
ALA 
SER 
SER 

LEU 
GLN 
SER 
GLY 
VAL 

THR 
SER 
ARG 
PHE 
SER 

GLY 
SER 
GLV 
SER 
GLV 

THA 
ASP 
PHE' 
THA 
LEU 

THR 
ILE 

SER 
SER 
LEU 

GLN 
PRO 
GLU 
ASP 
SER 

ALA 
THR 
TVA 
TVA 
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TYR 
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THR 
LEU 
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THR 
PHE 
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GLN 
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LYS 

ASP 
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MET 

THR 
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GLV 
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VAL 

THR 
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THR 
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GLV GLV GLY 
ASP ASP ASP 
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THR THR THR 
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VAL 
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TRP 
TYR 
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THR 
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SER SER ASP 
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TAP TRP TAP 
TVA TYR 
GLX GLX 
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THA 
GLN 
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SEA SER SER 
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ALA ALA ALA 
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ALA val 
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THR 
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CYS 

THR THA THR THA 
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THA 
CYS 
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ASN ARG 
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ASN THR 
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GLN GLN 
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PRO 
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LEU 
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SER 
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LYS 
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GLY 
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SEA 
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PHE 
SER 

LYS 
PRO 
GLY 
LYS 
ALA 

PAO 
LYS 
GLU 
LEU 
ILE 

TYR 
ALA 
ALA 
SER 
ASN 

LEU 
GLN 
SER 
GLY 
VAL 

PAO 
SEA 
ARG 
PHE 
SER 

ALA ALA 
SER SER 
GLN GLN 

ASP ASN 

ILE VAL 
LYS ASN 

ALA 
TYR 
LEU 
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TAP 
TYR 
GLN 
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LYS 
PRO 
GLV 
LEU 
ALA 

PAO 
LYS 
LEU 
LEU 
ILE 

TYR 
GLY 
ALA 
SER 
THR 
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GLU 
ALA 
GLV 
VAL 

PRO 
SER 
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PHE 
SER 

SEA SER 
LEU val 
SER SER 
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SER SER 
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ALA 
SER 
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ALA 
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VAL 
GLY 
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VAL 

THA 
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THA 
CYS 

VAL 
GLY 
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THA 
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THR 
CYS 
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ALA 
SER 
GLN 

ASP 
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SER 
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TAP 
LEU 

VAL VAL 
GLY GLY 
ASP ASP 
ARG ARG 
VAL VAL 

THA THA 
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THA THA 
CYS CYS 
ARG ARG 

ALA ALA 
SER SER 
GLN GLN 

GLV GLY 

ILE ILE 
SER SER 
SER SER 
TAP TAP 
LEU LEU 

ALA ALA ALA 
TAP TAP TAP 
TYR TVA TYR 
GLN GLN GLN 
GLN GLN GLN 
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GLY GLV GLY 
LVS LYS LYS 
ALA ALA ALA 

PRO PRO PRO 
LVS LYS LYS 
LEU LEU LEU 
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SER SEA SER 
SER SER SER 
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GLU GLN GLN 
ASN SER SER 
GLV GLY GLV 
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SER SER SER 
ARG ARG ARG 
PHE PHE PHE 
SER SER SER 

GLY GLY GLY 
SER SER SER 
GLY GLY GLY 
SER SER ALA 
GLY GLY GLY 

GLV 
SER 
GLY 
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GLV 

GLY GLY GLV 
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THA THR 
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THR THR 
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TYA TYA 
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GLX GLN 
SER GLN 
TYR ASN 
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TYR 
TVA 
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GLN 
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ASP 
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THR 
ASP 
PHE 
THR 
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THR 
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LEU 
GLN 
PRO 
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GLN 
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THR THR THR 
GLU ASP ASP 
PHE PHE PHE 
THR THR THR 
LEU LEU LEU 
THR THR THR 
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SER SER SER 
SER SER SER 
LEU LEU LEU 

GLN GLN GLN 
PRO PRO PRO 
GLU GLU GLU 
ASP ASP ASP 
PHE PHE PHE 

ALA ALA ALA 
THR THR THA 
TVA TYR TYA 
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CVS CYS CYS 
GLN GLN GLN 
GLN GLN GLN 
ALA ALA ALA 
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SER SER SER 
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ASP 
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THA 
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ALA 
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ILE 
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TAP 
LEU 

ALA 
TAP 
TYR 
GLN 
GLN 

LYS 
PRO 
GLY 
LYS 
ALA 

PRO 
LYS 
LEU 
LEU 
ILE 
TYA 
ASP 
ALA 
SER 
SER 

LEU 
GLU 
SER 
GLY 
VAL 

PRO 
SER 
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PHE 
SER 

GLY 
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GLY 
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THR 
GLU 
PHE 
THR 
LEU 
THR 
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ASP ASP ASP 
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GLN GLN GLN 
MET MET MET 

THR THA THR 
GLN GLN GLN 
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thr thr thr 
LEU LEU LEU 
SER SEA SER 
ALA ALA ALA 
SEA SER SEA 

VAL VAL VAL 
GLV GLY GLV 
ASP ASP ASP 
ARG ARG ARG 
VAL VAL VAL 

THR THA THR 
ILE ILE ILE 
THR THR THR 
CVS CYS CYS 
ARG ARG ARG 

ALA THA ALA 
SER SEA SER 
GLN GLN GLN 

SER SER SER 

ILE ILE ILE 
ASN SER SER 
THR ARG SER 
TAP TAP SER 
LEU LEU LEU 
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TAP TAP TAP 
TYA TYR TYR 
GLN GLN GLX 
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LYS 
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GLY 
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ALA 
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LEU 
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• 
64 65 66" 67' 68 

KA 
69 
Vd 
'CL 

AMYL010 CAA DAV FIN 
ES305 

# 

ASP 
ILE 

GLN 
leu 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

VAL 
GLY 
ASP 

VAL 

THR 
# 

THR 
CYS 
GLN 

ALA 
SER 
GLU 

ALA 

# 

ASN 
TYR 
LEU 

TAP 
TYR 

ASP ASP ASP 
ILE ILE ILE 

GLN GLN GLN 
MET MET MET 

ASP 
ILE 
GLN 
MET 

ASP 
ILE 
GLN 
leu 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

leu 

:5'1> 
ARG 
VAL 

THR 
ILE 

THR 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
thr 
val 

VAL 
GLY 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CYS 
ASP 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
thr 
val 

VAL 
GLY 
ASP 
ARG 
VAL 

THR 
GLN 
SER 
PRO 
SER 

thr 
LEU 
SER 
val 

SER 

VAL 
GLV 
ASP 
ARG 
VAL 

THR THR 
ILE ILE 
THR THR 
CYS CYS 
ASP GLU 

THR 
GLN 
SER 
PRO 
SER 

e~::i 
SER 
ALA 
SER 

VAL 
GLY 
ASP 
ARG 
VAL 

THR 
ILE 

THR 
CYS 
ARG 

ALA ALA ALA ALA 
SER SER SER SER 
GLN GLN GLN GLN 

ASX 

ILE 
ASX 
SER 
TRP 
LEU 

ASX 

ILE 
ASX 
SER 
TRP 
LEU 

THR GLY 

VAL ILE 
LEU SEA 
SER SER 
TYR TYA 
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ILE !LE !LE 

GLN GLN leu 
MET MET MET 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

THR 
GLN 
SER 
PRO 
lhr 

SER 
LEU 
SER 
ALA 
SER 

VAL VAL VAL 
GLY GLY GLY 
ASP ASP ASP 

LVS 
SER 

CVS 
GLX 
GLX 
GLX 
ASX 
ALA 

ALA 
THR 

ILE 
PRO 
lLE 
GLY 
GLV 
GLV 
THR 

LYS 
VAL 
ASX 
VAL 

LYS 
ARG 
THR 

94 95 96 
AMYLOIO WEB HOE 

547 

ASP 
!LE 

GLX 
MET 

THR 
GLN 
SER 
PRO 
SER 

SER 
LEU 
SER 
ALA 
SER 

VAL 

ASP ASP 
!LE ILE 

GLN GLN 
MET MET 

THR THR 
GLN GLN 
SER SER 
PRO PRO 
SER SER 

SER thr 
val LEU 

SER SER 
ALA ALA 
SER SER 

VAL VAL 

L__llli'W~-. .................... u..-.-.-.-...__._._._._._._._._._._._._. ...... _._..__._._._._._._._._._._._.lllE~------mur.-•·...-:!.'.:::o. .... ZS'1E7'1 
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• 45 • HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 

97 98 99 100 101 102 103 104' 105 106 107 108 109 110 111 # OF # OF OCCURRENCES 

LOO HBJ BEN GR MAA MUK AMYLOID MAR AMY LO ID BJ HBJ PEN AMVLOID CL' GM131 SEQUENCES AMINO OF MOST COMMON 

10 594 6 MS 'CL ACIDS AMINO ACID 
# # 

0 
1 1(PCA) 

1 ASP ASP ASP ASP ASP ASP ASP ASP ASP ASX ASP ASP ASP 109 3 4 103(ASP} : 99(ASP) 

2 ILE ILE ILE ILE ILE ILE !LE ILE ILE ILE ILE # 107 4 101(1LE) 

3 GLN GLN GLN GLN GLN GLN GLN GLN Jiu GLN GLN GLN 108 8 97(GLNJ
3

(MJl?i<GLN) 

4 MET MET MET leu MET MET leu ET MET MET MET MET 108 4 

5 THA THR THR THR THR THR THR THA 8'0 THR THR THA 108 3 106(THR) 

6 GLN GLN GLN GLN GLN GLN GLN GLN LN GLN GLN 107 .3 2 107(G~bo(s~~(GLN) 
7 SER SER SER SER SER SER SER SER SER 105 

8 PRO PRO PRO PRO PRO PRO PRO PRO PRO 105 3 103(PRO~ 
9 -SER SER SER SER SER SER SER SER SER 105 4 99(SER) 

F 
10 thr SER SER SER thr SER SER SER SER 104 5 81(SER) 

11 LEU LEU LEU LEU LEU LEU LEU LEU 103 5 91(LEU) 
R 12 SER SER SER SER SER SER 102 4 98(SER) 

13 AL,\ ALA ALA val ALA 101 4 91(ALA) 

14 SEA 97 7 86(SER) 

15 VAL 97 3 ~~~t~ 
16 93 2 

17 
93 3 87(ASP) : 79(ASP) 

18 ARG 90 6 82(ARG) 

19 VAL 91 3 88(VAL) 

20 THR 91 4 g~Tt~Rl 
21 ILE 88 4 

22 THR 88 7 75(TH~) 
23 CVS 83 1 83 CYS 

24 GLN 75 5 43(ARG} 

~~-
ALA 75 4 rn~~~) SER 72 4 

27 GLN 72 4 66(GLN) : 53(GLN) 

27A 4 2 3(SER) 

278 4 2 3(VAL) 

c 27C 2 2 1(..,.) 

270 2 2 1( + ) 
0 27E 1 1 1(SER) 
R 
1 27F 

ASP 72 
28 8 25(ASP) 22(SER) 

29 !LE 71 5 61(1LE) 

30 ASN 68 10 : 11 35(SER) 

31 LYS 66 10 24(SER) 

32 66 7 33(TYR) 

33 64 4 60(LEU) 

34 60 8 24(ASNl 22(ALAl 

35 63 1 63(TRP) 

36 61 2 57(TYR) 

37 60 4 56(GLN) : 49(GLN) 

38 58 4 55(GLN) : 50(GLN) 

39 55 4 SO(LYS) 

40 57 4 54(PRO) 

F 41 44 3 40(GLY) 

R 42 46 5 35(LYS) 

2 43 47 2 42(ALA) 

44 47 1 47(PRO) 

45 47 6 41(LYS) 

46 46 7 33(LEU} 

47 45 2 44(LEU) 

48 43 2 42(1LE) 

49 45 4 42TYR 

50 45 .5 8 15( + l 

c 51 45 39(ALA) 

52 44 4 41(SER) 
D 53 43 6 18(SER) 
R 
2 54 44 2 43(LEU) 

55 44 7 20(GLU} 

56 42 7 27 SER 

57 43 , 43(GLY} 

58 43 2 42(VAL) 

59 42 4 39(PRO) 

60 42 1 42(SER) 

61 43 3 41(ARG) 

62 43 3 41(PHE) 

63 43 7 36(SER) 

64 43 1 ~~~~~~$ 65 42 4 

66 43 3 41(GLY) 

67 41 3 38(SER) 

68 41 3 38(GLV) 

69 41 3 38(THR) 

70 41 5 6 25(ASP) : 23(ASP) 

F 71 40 4 36(PHE) 

R 72 40 4 37(THR) 

3 73 40 3 31(LEU) 

74 40 4 37(THR) 

75 40 3 38(1LE) 

76 39 2 37(SER) 

77 40 5 27(SER) 

78 LEU 40 2 35(LEU) 

79 GLN 40 2 
'3 

3 39(GLN) : 35(GLN) 

80 PRO 40 33(PRO) 

81 GLU 40 3 5 29(GLU) : 26(GLU) 

82 ASP 40 1 2 40(ASP) : 37(ASP) 

83 PHE 40 4 28(PHE) 

84 ALA 40 2 ~i~~~~~ 85 THR 40 4 

86 TYR TVR 42 2 41(TYR) 

87 TYR TYR 41 2 40(TVR) 

88 CYS CVS 42 1 42 CVS 

89 GLN GLN 43 3 4 40(GLN) : 37(GLN) 

90 GLN GLN 43 3 4 39(GLN) : 34(GLN) 
91 TYR HIS 45 10 : 11 24(TVR) 
92 GLU ASP ASP 46 8 15(ASN) : 13( + ) 

93 ASN !LE HIS 46 9 20(SER) 

c 94 LEU PHE LEU 46 10 ~~!~~gi) 
D 95 PRO PRO PRO 45 5 

R 95A 5 3 2( + ) 

3 958 4 2 2( + I 
95C 4 3 2(TYR) 

950 1(ASP) 
95E 
95F 
96 TYR GLY LEU 32 12 9(TYR) 

97 THR THA 31 4 27 THR 

98 PHE PHE 31 3 29(PHE) 
99 GLY GLY 31 1 31(GLY) 

100 GLN GLY 31 5 18(GLN) : 17(GLN) 

101 GLY GLY 31 1 31(GLY) 

F 102 THR THR 31 2 30(THR) 

A 103 LYS THR 31 4 23(LYS) 
4 104 VAL VAL 30 2 23(VAL) 

105 GLU GLU 30 3 4 20(GLU) : 19(GLU) 
106 ILE MET 31 7 15(1LE) 
106A 

107 LYS LYS 31 29 LYS 

108 ARG ARG 24 2 22(AAG) 
109 THR THR 20 1 20(THR) 
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• HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 

VARIABILITY 

0 
1 3.2 

4.2 
4.4 

2 
3 8.9: 9.3 
4 4.6 

5 3.1 
6 1. 

3.2 
2.1 

7 
8 3.1 

_9 4.2 

F 10 6.4 

R 11 5.7 

1 12 4.2 
13 4.4 
14 7.9 
15 3.1 
16 2. 
17 3.2 

6.6 
4.7 

18 
·,.9 3.1 

20 4.2 
21 4.2 
22 8.2 
23 1. 
24 8.7 

25 4.2 
26 4.3 
27 4.4 5.4 
27A 
278 

c 27C 
270 0 27E R 

1 27F 
28 23. : 26. 

29 5.8 
30 19. 

28. 
21. 

31 
32 14. 
33 4.3 

34 18. 22. 
35 t. 
36 2.1 
37 4.3: 4.9 
38 4.2 : 4.6 

39 4.4 
40 4.2 

F 41 3.3 
R 42 6.6 
2 43 2.2 

44 1. 
45 6.9 
46 9.8 
47 2. 
48 2. 

49 4.3 
50 21. 24:-

c 51 5.8 
52 4.3 

0 53 12. : 14. 
R 
2 54 2. 

55 15. 
56 11. 
57 1. 
58 2. 

5~ 4.3 
. 60 1. 

61 3.1 
62 3.1 
63 8.4 

64 1. 
65 4.4 
66 3.1 
67 3.2 
68 3.2 

69 3.2 
70 8.2 11. 

F 71 4.4 

R 72 4.3 

3 73 3.9 

74 4.3 
75 3.2 
76 2.1 
77 7.4 
78 2.3 

79 2.1 
:is 

3.4 
80 
81 4.1 7.7 
82 1. 2.2 
83 5.7 

84 2.1 
85 4.3 
86 2. 
87 2.1 
88 1. 
89 3.2 4.6 
90 3.3: 5.1 
91 19. 21. 
92 25. 

21. 
28. 

93 

c 94 38. 

D 95 6.4 

R 95A 

3 958 
95C 
950 
95E 
95F 
96 43. 
97 4.6 
98 3.2 
99 1. 

100 6.9 
1". 

9.1 
101 

F 102 2.1 

R 103 5.4 
4 104 2.6 

105 4.5 : 6.3 
106 14. 
106A 
107 2.1 
108 2.2 
109 1. 

46 • 

--------------------iiillli~------------------......... 'A 
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• 
ANTIBODY SPECIRCITIES: HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

Iii WEA: ANTl-3.4-PYRUVYLATED GALACTOSE MONOCLONAL 
25) LOW: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 
39) LAY: ANTI-HUMAN GAMMA G1 AND G3 GLOBULINS; PO IDIOTYPE 

47 

53) HEI: COLD AGGLUTININ WITH ANTI-GD (MEMBRANE-GLYCOLIPID-DEPENDENT) ACTIVITY 
66) DAV: ANTI-HUMAN GAMMA G GLOBULIN 
67) FIN: ANTI-HUMAN GAMMA G GLOBULIN 

92) WAG: ANTl-DINITROPHENYL 
104) MAR: ANTl-LIPOPROTEIN LIPASE 

ALLOTYPE~ HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

79) KUE: INV(2) 

CLASS: HUM!\N KAPPA LIGHT CHAINS SUBGROUP I 

8} WEA: '!GM-KAPPA 

33) F-GUI: IGG3-KAPPA 

55) S-GUI: IGG3-KAPPA 
74) PW: f.3G1-KAPPA 

82) RI: IGG1-KAPPA 

REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

• 

1) ROY: HILSCHMANN.N. & CRAIG.L.C. (196~ PROC.NAT.ACAD.SCl.USA.53.1403-1409; HILSCHMANN.N. A1967) Z.PHYSIOL.CHEM .. 348.1077-1080; 

' ~~~~7~!i4M~~::E~~tDR~~O_ku'f~o~E~H~--~~~e~'@g--rg~;{-Tb~~t·~·~J1~~~~T.fo~~~~-:·\,Su~TL~SHLED& A";:;~ T ~'6~'it~·~;-J1:;5~kfi~8~s ~1,H A~iB~7 sx~P .. 
GIVEN IN THE TABLE) · 

2) AU: SCHIECHL.H. & HILSCHMANN.N. (1971) Z.PHYSIOL.CHEM .. 352,111-115; (1972) Z.PHYSIOL.CHEM .. 353,345-370. (CHECKED BY AUTHOR} 
3) REI: PALM.W. & HILSCHMANN.N. (1973) Z.PHYStOL.CHEM.,354,1651-1654; (1975) Z.PHYSIOL.CHEM .. 356.167-191. (CHECKED BY AUTHOR) 
4) HAU: WATANABE.$. & HILSCHMANN.N. (1970) Z.PHYSIOL.CHEM .. 351,1291-1295. (CHECKED BY AUTHOR) 
5) HK101'CL: BENTLEY.D.L. & RABBITTS.T.H. (1980) NATURE.288.730-733. (CHECKED BY AUTHOR 11/30/82) 
6) sew: EULITZ.M .. GOTZE.D. & HILSCHMANN.N. (1972) Z.PHYSIOL.CHEM .. 353.487-491: EULITZ.M. & HILSCHMANN.N. (1974) Z.PHYSIOL.CHEM.,355.842-866. 

(CHECKED BY AUTHOR) 

7) AG: TITANl,K .. SHINODA.T. & PUTNAM,F.W. (1969} J.BIOL.CHEM .. 244,3550-3560. (CHECKED BY AUTHOR 06115/83) 
8) WEA: GONl,F. & FRANGIONE,B. (1983) PROC.NAT.ACAD.SCLUSA.80.4837-4841. (CHECKED BY AUTHOR 03/23184) 
9} HK13TCL: BENTLEY.D.L. & RABBITTS.T.H. (1983) CELL.32,181-189. 

10) HK134'CL: BENTLEY.D.L. & RABBITTS,T.H. (1983) CELL.32.181-'it~9. 
11) DAUDl'CL: KLOBECK.H.G .. COMBRIATO,G. & ZACHAU.H.G. (1984) NUC.ACIDS RES .. 12.18.6995-7006. 
12} WALKER'CL: KLOBECK,H.G .. COMBRIATO.G. & ZACHAU.H.G. (1984) NUC.ACIDS RES .. 12,18.6995-7006. (CHECKED BY AUTHOR 06'22/85 WHO 

CORRECTED RESIDUE 34) 
13) HF3-16/6: ATKINSON,P.M .. LAMPMAN.G.W .. FURIE.B.C .. NAPARSTEK.Y . .SCHWARTZ,R.S .. STOLLAR.B.D. & FURIE.B. (1985) J.CLIN.INVEST .. 75.1138-1143. 

(CHECKED BY AUTHOR 06'21/85) 
14) HF2-1/13S: ATKINSON.P.M .. LAMPMAN.G.W .. FURIE.B.C .. NAPARSTEK.Y . .SCHWARTZ.A.S .. STOLLAR.B.D. & FURIE,B. (1985) J.CLIN.INVEST .. 75.1138-1143. 

(CHECKED BY AUTHOR 06'21/85) 
15) HF2·18/2: ATKINSON.P.M .. LAMPMAN:G.W .. FURIE,B.C .. NAPARSTEK.Y .. SCHWARTZ,R.S .. STOLLAR.B.D. & FURIE.B. (1985) J.CLIN.INVEST.,75.1138-1143. 

(CHECKED BY AUTHOR 08121/85) 
16} HF2·1/17: ATKINSON.P.M .. LAMPMAN.G.W .. FURIE,B.C .. NAPARSTEK,Y .. SCHWARTZ.R.S.,STOLLAR,B.D. & FURIE.B. (1985) J.CLIN.INVEST .• 75, 1138-1143. 

(CHECKED BY AUTHOR 08121/85} 
17) BJ26: ALESCIO-ZONTA.L. & BAGLIONl,C. (1970) EUR.J.BIOCHEM.,15.450-463. (CHECKED BY AUTHOR) 
18) RFZ: SMITHIES.O .. GIBSON,D.,FANNING.E.M .. GOODFLIESH.R.M.,GILMAN.J.G. & BALLANTYNE,D.L. (1971) BIOCHEMISTRY,10,4912-4921. (CHECKED BY 

AUTHOR) 

19) PSM: SEON.B.K. (1982) MOL.IMMUNOL..19.83-86. (CHECKED BY AUTHOR 05/23183) 
20) HOM: ~.AV:VIDOU.G .. KLEIN.M .. HORNE.C .. HOFMANN,T. & DORRINGTON.K.J. (1981) MOL.IMMUNOL .. 18.793-805. 
21) ESM IGG: KUAN.T.K .. TUNG,E.,WANG.l.Y. & WANG.A.C. (1981) IMMUNOL .. 44.265-271. (CHECKED BY AUTHOR 05126/83) 
22) ESM IGM: KUAN.T.K.,TUNG.E .. WANG.l.Y. & WANG.A.C. ('1981) IMMUNOL.,44,265-271. (CHECKED BY AUTHOR 05/26/83) 
23) WAT: STEVENS.F.J.,WESTHOLM,F.A .. PANAGIOTOPOULOS.N . .SCHIFFER,M .. POPP.R.A. & SOLOMON.A. (1981) J.MOL.BIOL.,147.185-193. (CHECKED BY 

AUTHOR 0512611983} 
24) AMYLOID Vlll-B: GLENNER,G.G .. TERRY.W.,HERADA.M . .ISERSKY.C. & PAGE.D. (1971) SCIENCE.172.1150-1151. (CHECKED BY AUTHOR 09122/78) 
25) LOW: CAPRA.J.D .. KEHOE,J.M.,WILLIAMS.R.C .. JR.,FEIZl.T. & KUNKEL.H.G. (1972) PROC.NAT.ACAD.SCl.USA.69,40-43. (CHECKED BY AUTHOR WHO 

CORRECTED RESIDUE 16 AS GIVEN IN TABLE) 
26) DIE: CAPRA.J.O. & KUNKEL.H.G. (1970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
27) CAR A: CAPRA.J.D. & KUNKEL.H.G. (1970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
28) TEI: CAPRA.J.O. & KUNKEL.H.G. (1970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
29) BJ46: ALESCIO-ZONTA,L. & BAGLIONl,C. (1970) EUR.J.BIOCHEM.,15.450-463. (CHECKED BY AUTHOR) 
30) CON: NIALL.H.D. & EDMAN.P. (1967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25179) 
31) TRA: NIALL.H.D. & EDMAN.P. (1967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25/79) 
32) AMYLOID LEP: LIAN,J.B .. SKINNER.M .. BENSON.M.D. & COHEN.A.$. (1977) BIOCHIM.BIOPHYS.ACTA,491,167-176. 
33) F-GUI: WANG.A.C .. FUDENBERG,H.H. & CAEYSSEL.R. (1982) ACTA HAEMAT .. 68.187-195. (CHECKED BY AUTHOR 05/26183) 
34) OU(IOC): KOHLER.H .. SHIMIZU.A .. PAUL.C. & PUTNAM.F.W. (1970) SCIENCE.169.56-59. (KAPLAN,A.P. & METZGER.H. (1969) BIOCHEMISTRY.8.3944-3951.) 

(CHECKED BY AUTHOR 06/15183) 

35) DEE: MILSTEIN.C. & DEVERSON.E.V. (1971) BIOCHEM.J.,123.945-958. (CHECKED BY AUTliOR) 
36) GAL(!): LAURE.C.J .. WATANABE.S. & HILSCHMANN.N. (1973) Z.PHYSIOL.CHEM.,354,1503-1504. (CHECKED BY AUTHOR) 
37) JOH: CAPRA,J.D. & KUNKEL.H.G. (1970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 
38) KER: MILSTEIN.C. (1966) BIOCHEM.J .. 101,352-368. (CHECKED BY AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE PUBLISHE::D) 

39) LAY: ~~'f~M~~·ot.c~~V~.t:-r~ui\~:;6:Jc~~,~~~~1%~~~~~:t~~5lu<f~J~~'ii~o1~i9)AUTHOR); KLAPPER.D.G. & CAPRA.J.D. (1976) 

40) SRA: WANG.A.C .. WELLS.J.V .. FUDENBERG.H.H. & GERGELY,J. (1974) IMMUNOCHEM .. 11.341-345. (CHECKED BY AUTHOR) 
41) WES: KRATZIN.H .. YANG,C.Y .. KRUSCHE,J.U. & HILSCHMANN,N. (1980) Z.PHYSIOL.CHEM .. 361,1591-1598. 
42) Vb'CL: PECH.M .. JAENICHEN.H.-R .. POHLENZ.H.-D.,NEUMAIER.P.S .. KLOBECK.H.-G. & ZACHAU.H.G. (1984) J.MOL.BIOL..176.189-204. (CHECKED BY AUTHOR 

12/14/84) 

43) Vb"CL: PECH.M .. JAENICHEN.H.-R .. POHLENZ.H.-D .. NEUMAIER,P.S .. KLOBECK.H.-G. & ZACHAU.H.G. (1984) J.MOL.BIOL.,176,189-204. (CHECKED BY 
AUTHOR 12/14/84) 

44} HK102'CL: BENTLEY,D.L. & RABBITTS,T.H. (1980) NATURE.288.730-733. (CHECKED BY AUTHOR 11/30/82) 
45) EU: GOTTLIEB.P.D .. CUNNINGHAM.B.A .. RUTISHAUSER.U. & EDELMAN.G.M. (1970) BIOCHEMISTRY.9,3155-3161. (CHECKED BY AUTHOR) 
46) DEN: YANG.C.Y .. PAULY.E .. KRATZIN.H. & HILSCHMANl'J.N. (1981} Z.PHYSIOL.CHEM .. 362,1131-1146. 

47) PAU: :bAHYEHcOifloMa~· ilI-l~b~TLAS OF PROTEIN SEQUENCE & STRUCTURE.5.D-245. SUBMITTED BY SMITHIES.O .. GIBSON.D.M. AND FANNING.E.M. 

48) HBJ4: SMITH.G.P .. HOOD.L & FITCH.W.M. (1971) ANN.REV.BIOCHEM.,40.969-1012. 

49) FRA: ~Jl~~~~{F>V~n~~:o~- ~Ef:~~~GEtB'iR~P~E'<;J(~14Jiri~'f.~7~~~)E~~L~~c~~r..i~~1i?~~?9.B(c~~J~.?t ~H2u~~g~,~~~71'f-RITIONAL RESIDUES 

50) GR': FAIR.D.S .. SLEDGE.C .. KRUEGER.R.G .. MANN,K.G. & HOOD.LE. (1975) BIOCHEMISTRY.14.5561-5568. 
51) PAUL: SMITH,G.P .. HOOD.L. & FITCH.W.M. (1971) ANN.REV.BIOCHEM .. 40.969-1012. 
52) MON: NIALL.H.D. & EDMAN,P. (1967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25/79) 
53) HEI: RIESEN.W.F.,MAJANIEMIJ .. HUSER,H.,BRAUN,D.G. & ROELCKE.D. (1978) SCAND.J.IMMUNOL .. 8,145-148. (CHECKED BY AUTHOR 10/10/79) 
54) POT: CAPRA,J.D. & KUNKEL.H.G. (1970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR WHO CORRECTED RESIDUE 9 AS GIVEN IN TABLE) 
55) S-GUI: WANG.A.C .. FUDENBERG.H.H. & CREYSSEL.R. (1982) ACTA HAEMAT .. 68.187-195. (CHECKED BY AUTHOR 05/26/83) 
56) AMYLOID BAN: OWULET.F.E .. O'CONNOR.T.P. & BENSON.M.D. (1986) MOL.IMMUNOL .. 23.73-78. 
57) BJ19: ALESCIO-ZONTA.L. & BAGLIONl.C. (1970) EUA.J.BIOCHEM .. 15.450-463. (CHECKED BY AUTHOR) 

58) BEL: ~~itT£~~E:bi'Jl8> :ERs<r8uJ'JH, .~J;~~ .i9y~~D1 ~~3-~. J£~~C~E'i A~i.E~UTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE PUBLISHED 

59) JBL: SEON.B.K. (1982) MOL.IMMUNOL .. 19.83-86. (CHECKED BY AUTHOR 05123183) 
60) PAP: NIALL.H.D. & EOMAN.P. {1967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25179) 
61) CAR: MILSTEIN.C.P. & DEVERSON.E.V. (1974) EUA.J.BIOCHEM .. 49.377-391. (CHECKED BY AUTHOR) 
62) MEY: EULITZ.M. & LINKE.R.P. (1982) Z.PHYSIOL.CHEM .. 363.1347-1358. (CHECKED BY AUTHOR 10/10183) 
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• • 48 

REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 

63
) Bl: B7:i~u11c~6~~~ow~'6~~~iLfNUAgo~-i~~lt~~~i~u~ 1 ~~) T~b~~s~i7:ir~~t~o3~2N~ 7c~~~~l5'l~b ZfiE"i.irr~iL,~H !~· ~~e1.r81t 1 ~~L\gHECKED 

64) AMYLOID ES305: WESTERMARK.P .. SLETTEN.K. & NATVIG.J.B. (1981) ACTA PATH.MICROBIOLSCAND .. C89.199-203. (CHECKED BY AUTHOR 11/09/81) 

65) CAA: NIALL.H.0. & EOMAN.P. (1967) NATURE.216.262-263. (CHECKED BY AUTHOR 07/25/79) 

66) DAV: CAPRA.J.O. & KUNKEL.H.G. (1970) PROC.NAT.ACAD.SCl.USA.67.87-92. (CHECKED BY AUTHOR) 

67) FIN: CAPRA,J.O. & KUNKEL,H.G. (1970) PROC.NAT.ACAD.SCLUSA.67.87-92. (CHECKED BY AUTHOR) 

68) KA: SHINOOA,T. (1975) J.BIOCHEM .. 77.1277-1296. (CHECKED BY AUTHOR) 
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NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP I 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FRl: SET 

SET 
SET 
SET 
SET 
SET 

FR2: SET 
SET 
SET 
SET 

SET 

FR3: SET 
SET 
SET 

FR4: SET 

SET 
SET 

SET 
SET 
SET 

1: ROY[l ],AU(2J,REt[3],HAUl4!.HK101 'CL[5].SCW(61.AG[7].WEA(8l .HK137'CL(9].HK134'CLI 10).DAUDl'CL( 11].WALKER"CLI12]. 
HF3-1616[13J.HF2-1/13BI 14).HF2-18/2[15],HF2-1/17( 161.BJ26( 17J.RFZ[ 18].PSM( 19}.HOM(201.ESM IGG(21 l.ESM IGM[22l.WAT[23). 
AMYLOIO Vlll-B(24J.LOW[25},DIE{26).CAR A(27l.TEl(28].BJ48[29i.CON[30J.TRA[31J.F-GUl[33).0U(l0C)(34J.DEE135l. (34 
IDENTICAL) 

~; ~~1~:.gi.~~'f.~CJrJs~.'b;fJ/.tlt'.?i.3ul~71~1JJ.fi~1.FRA[49J.GR'[50J.PAUL(51J.MON!52). (9 1DENTICAL) 
4: AMYLOIO BAN[56J.BJ19[571.BEL[58(. (3 IDENTICAL) 
5: DAV[66J.FINl67]. (2 IDENTICAL) 
6: Vd'CL!69J,LUX(70]. (2 IDENTICAL) 

~: ~~rJ~!<f~~1:H~~k:.~~8M.12~·~g·.r~"\·i~~Yb"'CL(43],HK102'CL[44J.KA[68J.Vd'CLl69).Va""CL{72J.Ve'CL(83J. (10 IDENTICAL) 

3: HK137'CLl9J.AMYLOID BAN!56J. (2 IDEN~ICAL) 
4: V18A"CL[86J. (IDENTICAL TO 7 MOUSE V-KAPPA-111: PC1229(NZB)(1J.PC2880{NZB)[2J.PC7132~NZB)(3).MOPC70(5J.PC2413(NZB){11J. 

5: v19iC?~(?~\~J\J'9?~~r18g~~;~\'b~~T~~fL 5H~~~1Vf{~;:::-i :-es3J5l11Httt.3~1 \J:~~~l~/~!·'{,J~:gt!~V~l~~~711t41dERMLINE'CLl21. 
PB171V'CL!3!.LEN(4l: 1 MOUSE V-KAPPA-1: MCPC603(47J; 30 MOUSE V-KAPPA-111: MPC11'CLl6J.TEPC111(7).PC3741(NZB)[8J. 

~~~~ 2~~~~~~~2.iJm.~fJ~~~~~J ~ g1:2Jim!~~\ 1t~~,~:2::r2mf.e~~115J-f.f~~CT:fo~~~:~h~~-~~B~C.m',~81.PC7175(NZB)( 19(. 
PC7J~NZB~[33(,PC2960!NzB~(34J.97 .c~·~w35), 1 O.A(A. TH)! 39(.H36-5( 48(.40.C~A.TH)l 521.MOPC63( 54J .ABPC22[55). 

~~~~N~r.Y~k~~~~~~~l8%~'01r:i~.1.K~g-~0~9!-~f.~hlirtil.~2k2~1~?.~~2~1,t;~.~~;y~5,~:,.~~~~~fh~WcYd~~P 15 
RABBIT v-KAPPA: 

4192(71).4363[85(.120[103].K-25[ 112(.) 
1: HAU[4J.HK101'CL(51.HK137'CU9J.HK134'CL!10J.Vb'CL[42!.Vh''CL[43].Va''CL(72]. (7 IDENTICAL) 
2: Ve"CL(83J,V13'CL[85]. (2 IDENTICAL) 
3: V19B'CL(88),V18B'CL[891. (2 IDENTICAL) 

1
: AU[~:·;t~'l'-=ffl! ·~~~11~~F>1M?.~m\~t~to~~~-~UVR~~).':i~-~;[ 5'}t~~~P1~~1.~82~:~t;6A111 °H3t.:A~0~-;f;~i>'.A.~1~Mi;r, i?~<?~Ugh 7 

HUMAN 

~~ ~~Wt6E'i(.~fe~1m:t. ~~ 1b~t,~Jf.'t..tt VH~J':r:-~~:iJ'~~~-~llLSO 2 HUMAN V-KAPPA-11: NIM[3J.FRl141; 6 HUMAN V-KAPPA-111: NEUl5J. 
GOT(6).GAR'(10J,FL0(121.FR4(21).IARC/BL41'CL(28): ANO 1 HUMAN V-KAPPA-IV: LEN[4].) 

4: WEA(8).BJ48[29].LAY(39J,EU[45). (4 IDENTICAL) 
~; ~~~~w~~i~~~~~~~8M~'Vic~L~OENTICAL HUMAN V-KAPPA-1; ALSO 1 HUMAN V-KAPPA-11: TEW[l(.) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 

CORl: SET J; ~LIJlla~.'aX~h~~i'.1n l~E~ii~lJSAL) 

COR2: 

COR3: 

SET 
SET 
SET 
SET 

SET 
SET 
SET 
SET 
SET 
SET 

SET 
SET 
SET 

~~ ~~~~~m~.1H~~~~H~l·r4~:;fF~~i3Ji2l~5l~El~!~~~~l61. (4 IDENTICAL) 
5: Vd'CU69].Ve'CL[83J. (2 IDENTICAL) 
1: HK101'CL(5J,HK137'CL(9J,HK134'CL[ 10).WALKER'CL[12),Vb'CU42].Vb"CL(431. 

~:: :.~117J2~t1lfJ4J~a!~)&7lJfA(~ IDENTICAL) 

~~ ~~~~'='t61%~rr.ic1~~1+Y~~·f';!g511 ~Aw~.~T~C:~~PA: 4153-1[24).) 
6: V19A"CL[87]. (IDENTICAL TO 1 RABBIT V-KAPPA: AH80-5(4].) 
1: HK101"CL(5},HK134"CL[10). (2 IDENTICAL) 
2: LAY!39). (IDENTICAL TO 1 HUMAN V-KAPPA-111: POM[48).) 
3: Vb'CL[42j,Vb'"CL(43J. (2 IDENTICAL) 

(6 IDENTICAL) 

IDENTICAL SETS OF J-MINIGENES: 

SET 1: AUl~~~~~~-T~~~BT?.v~cr1~t1AN V-KAPPA-11: RPM1-6410"CL[16); 2 HUMAN V-KAPPA-111: PIE(111,VKAPPA3'CLl821; AND 1 HUMAN 

SET 2: AG!7J. (IDENTICAL TO 1 HU/JAN V-KAPPA-111: GOT!6J.) 
SET 3: WALKER'CL(12]. (IDENTICAL TO 1 HUMAN V-KAPPA-11: TEWl1].) 
SET 4: DE~1:6,~IL~~l:cl12:Pi~NTICAL HUMAN V-KAPPA-1: ALSO 1 HUMAN V-KAPPA-11: FR[14]; ANO 3 HUMAN V-KAPPA-111: GAR'(10J.FLOl12]. 
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• NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP I (cont'd) 
GENERAL NOTES: 

# SEE SIGNAL PEPTIDE TABLE IF # OCCURS AT POSITION 0. 

SPECIFIC NOTES: 

49 • 
5) HK101'CL: THE SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FOETAL LIVER DNA. 7) AG: THE AMINO ACID RESIDUES AT POSITIONS 39 AND 41 WERE REPORTED BY THE AUTHORS AS GLY AND LYS RESPECTIVELY; HOWEVER. THE 

PROOF WAS NOT ABSOLUTE. THUS. THEY ARE OMITTED. 
9) HK137'CL: THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL DNA. 10) HK134'CL: THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL DNA. 17) BJ26: ACID RESIDUES AT POSITIONS 39 AND 41 OF BJ26 WERE REPORTED BY THE AUTHORS AS GLY AND LYS RESPECTIVELY. SINCE THIS PROTEIN WAS SEQUENCED BEFORE THE SEQUENCES OF MANY OTHER PROTEINS WERE KNOWN AT THESE TWO POSITIONS. WE HAVE 

OMITTED THEM. 
33) F-GUI: THE SEQUENCES OF F-GUI AND S-GUI WERE FROM THE SAME PATIENT. 44) HK102'CL: THE SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FOETAL LIVER ONA. 55) S-GUI: THE SEQUENCES OF F-GUI AND S-GUI WERE FROM THE SAME PATIENT. _SS) AMYLOID BAN: AMINO ACID RESIDUES FOUND AT POSITIONS 104 AND 105 ARE VAL.LEU AND GLN,GLU RESPECTIVELY. 57) BJ19: THE AMINO ACID RESIDUES AT POSITIONS 39 AND 41 WERE REPORTED BY THE AUTHORS AS GLY AND LYS RESPECTIVELY. SINCE THIS 

PROTEIN WAS SEQUENCED BEFORE THE SEQUENCES OF MANY OTHER PROTEINS WERE KNOWN AT THESE TWO POSITIONS, WE HAVE OMITTED THEM. 
- 59) JBL: THE AMINO ACID RESIDUE FOUND AT POSITION 34 WAS ALA OR SER. 64) AMYLOJD ES305: THE AMINO ACID RESIDUES AT POSITIONS 21 AND 29 WERE ILE OR LEU. 74) PW: THE SEQUENCE WAS FROM A PATIENT WITH TRANSITIONAL CELL CARCINOMA OF THE URINARY BLADDER. 82) 'fll: THE SEQUENCE WAS FROM A PATIENT WITH TRANSITIONAL CELL CARCINOMA OF THE URINARY BLADDER. 109) AMYLOID MS: THE AMINO ACID RESIDUE AT POSITION 2 MS WAS ILE OR LEU. 111) GM131'CL: FROM AN EPSTEIN-BARR VIRUS-TRANSFORMED HUMAN LYMPHOID CELL LINE 

+ THE FOLLOWING WERE EQUALLY ANO MOST FREQUENTLY OCCURRING: 
AT POSITION 

27C 
27D 
50 
92 
9SA 
95B 

RESIDUES 
(LEU.VAL) 
(TRP.GLU) 

(T4~~"'s~~:JN) 
(SER.GLY) 
(TRP.GLY) 
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•• • 50 

HUMAN KAPPA LIGHT CHAINS SUBGROUP II 

F 
R 
1 

c 
D 
A 
1 

F 
R 
2 

c 
D 
R 
2 

F 
A 
3 

c 
D 
R 
3 

F 
R 
4 

0 

INVARIANT 
RESIDUES 

1 ASP 
2 ILE(.97) 
3 VAL(.97) 
4 

5 THR 
6 GLN 
7 SER 
8 PRO 
9 - LEU 

10 
11 
12 
13 
14 
15 
16 
17 

SER 
LEU 
PR0(.96) 
V;\L(.96) 

-THR 

GLV 

18 _PRO 
19 ALA 
20 SER 
21 ILE 
22 
23 
24 
25 

CVS 
ARG 

26 SER 
27 
27A 
27B LEU 
27C 
27D 
27E 
27F 
26 

29 
30 
31 
32 TVA 
33 LEU 
34 
35 TAP 
36 
37 
38 
39 
40 
41 GLV 
42 
43 SER 
44 PRO 
45 
46 
47 LEU 
48 ILE 
49 TYR 
50 
51 
52 SER 
53 

54 ARG 
55 
56 SER 
57 GLV 
58 VAL 
59 PRO 
60 
61 ARG 
62 PHE 
63 SER 
64 
65 SEA 
66 GLV 
67 SER 
68 
69 THR 
70 
71 PHE 
72 THR 
73 LEU 
74 
75 ILE 
76 
77 ARG 
78 VAL 
79 
60 
81 
82 
83 VAL 
84 GLV 
85 VAL 
86 TYR 
87 TYR 
88 CVS 
89 MET 
90 
91 
92 
93 
94 
95 
95A 
958 
95C 
950 
95E 
95F 
96 
97 THR 
98 PHE 
99 GLV 

100 
101 GLV 
102 THR 
103 
104 
105 
106 ILE 
106A 
107 
108 ARG 
109 THR 

...... --

1 2 3 4 5 
TEW MIL NIM CUM GM 

607 
'CL 

6 7 9• g 10- 11 12 13 BAT BATES ROB SLO WILS GLI AMVLOID AAI 
TEW 

14• 15 16 17 18 
FR VOS RPM1- MAN KIA 

19 20 21 22 23 
HVL MAG TVE EID GAL 

ASP ASP ASP 
ILE ILE ILE 
VAL VAL VAL 
MET MET MET 
THR THA THR 
GLN GLN GLN 
SER SER SER 
PRO PRO PRO 
LEU LEU LEU 
SEA 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 
SER 
ILE 
SER 
CVS 
ARG 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PAO 
ALA 

SER 
ILE 

SER 
CVS 
ARG 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 

SER 
CVS 
ARG 

ASP 
ILE 
VAL 
MET 
THR 
GLN 
SER 
PAO 
LEU 
SEA 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 
SER 
CVS 
ARG 

SER SER SER SER 
SER SER SER SER 
GLN GLN GLN GLN 
SEA ASN SER SEA 
LEU LEU LEU LEU 
LEU LEU LEU LEU 
HIS GLX TAP ASP 

SER SER SER 
GLV 

ASP SER ASP ASP 
GLV ASX GLV GLV 
PHE GLV TYR ASN 
ASP ASX L VS THR 
TVA TVA TVA TVA 
LEU LEU LEU LEU 
ASN ASP ASN ASN 
TAP TAP TAP TAP 
TVA TVR TVA TVA 
LEU LEU LEU LEU 
GLN GLX GLN GLN 
LVS LYS LVS LVS 
PRO PRO PRO ALA 
GLV GLV GLV GLV 
GLN GLX GLN GLN 

SER SER SER 
PRO PAO PRO 
GLX GLN GLN 

LEU LEU LEU LEU 
LEU LEU LEU LEU 
ILE ILE ILE ILE 

SER 
ASN 

ARG 
ALA 
SER 
GLY 
VAL 

PRO 
ASP 
ARG 
PHE 
SER 

GLV 
SEA 
GLY 
SER 
GLV 
THR 
ASP 
PHE 
THA 
LEU 
LVS 
ILE 
SER 
ARG 
VAL 
GLU 
ALA 
GLU 
ASP 
VAL 
GLV 
VAL 
TVA 
TYA 
CYS 
MET 
GLX 
ALA 
LEU 
GLN 

TVA 
LEU 
GLY 
SER 
ASN 

ARG 
ALA 
SER 
GLY 
VAL 

PRO 
ASN 
ARG 
PHE 
SER 
GLY 
SER 
GLV 
SER 
GLY 
THR 
ASX 
PHE 
THA 
LEU 
LYS 
ILE 
SER 
ARG 
VAL 
GLX 
ALA 
GLX 
ASX 
VAL 
GLV 
VAL 
TVA 
TYR 
CVS 
MET 
GLN 
ALA 
LEU 
GLN 

TVR 
LEU 
GLY 
SER 
ASN 

ARG 
ALA 
SER 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 
GLY 
SER 
GLY 
SER 
ASP 
THR 
ASP 
PHE 
THR 
LEU 
ILE 
ILE 

SER 
ARG 
VAL 
GLU 
PRO 
GLU 
ASP 
VAL 
GLV 
VAL 
TYR 
TVA 
CYS 
MET 
GLN 
ALA 
LEU 
GLN 

TVA 
THR 
LEU 
SER 
TVA 

ARO 
ALA 
SEA 
GLY 
VAL 

PRO 
ASP 
ARG 
PHE 
SEA 
GLV 
SEA 
GLV 
SEA 
GLV 
THR 
ASP 
PHE 
THA 
LEU 
LVS 
ILE 
SER 
ARG 
VAL 
GLN 
ALA 
GLU 
ASP 
VAL 
GLY 
VAL 
TVA 
TYR 
CYS 
MET 
GLN 
ARG 
LEU 
OLU 

ASP ASP 
ILE ILE 
VAL VAL 
MET MET 
THR THR 
GLN GLN 
SER SER 
PRO PRO 
LEU LEU 
SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 
SER 
CVS 
ARG 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 

SER 
CVS 
ARG 

SER SER 
SER SER 
GLN GLN 
SER SER 
LEU LEU 
LEU LEU 
HIS HIS 

SER SER 

ASN ASX 
GLV GLY 
TVR ASX 
ASN ASX 
TYR TYR 
LEU LEU 
ASP ASX 
TAP TAP 
TYR TYR 
LEU LEU 
GLN GLX 
LVS LVS 
PRO PRO 
GLY GLV 
GLN GLX 
SER 
PRO PRO 
GLN GLX 
LEU 
LEU 
ILE 

TYR 
LEU 
GLV 
SEA 
ASN 

ARG 
ALA 
SER 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SEA 
GLV 
SER 
GLY 
SEA 
GLY 
THA 
ASP 
PHE 
THR 
LEU 
LVS 
ILE 

SEA 
ARO 
VAL 
GLU 
ALA 
GLU 
ASP 
VAL 
GLV 
VAL 
TYR 
TYA 
CVS 
MET 
GLN 
ALA 
LEU 
GLN 

ALA THR SER 
PRO PRO PRO 

ILE THR 
PRO PRO 

ILE 
THR 
PHE 
GLY 
GLN 
GLV 
THA 
AAG 
LEU 
GLU 
ILE 

LEU 
THR 
PHE 
GLV 
GLV 
GLV 
THR 
ASN 
VAL 
GLU 
ILE 

PRO 
THR 
PHE 
GLV 
GLN 
GLY 
THA 
LVS 
LEU 
GLU 
ILE 

LYS LYS LVS 
ARG ARG ARG 

THR THR 

TVA GLN 
THR THR 
PHE PHE 
GLV GLV 
GLN GLN 
GLV GLV 
THR THR 
LYS LVS 
LEU VAL 
GLU GLU 
ILE ILE 

ARG LVS 
ARG ARG 
THR 

ASP 
ILE 
VAL 
MET 
THR 
GLN 
SER 
PRO 
LEU 
SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 
SER 
CVS 
ARG 
SER 
SER 
GLN 

LEU 

LEU 
HIS 

ASX 

GLV 
ASX 
ASX 
TYR 

ASP ASP ASP ASP 
ILE ILE ILE ILE 
VAL VAL VAL VAL 
MET MET MET MET 
THA THR THR THR 
GLN GLN GLN GLN 
SER SER SER SER 
PRO PRO PRO PAO 
LEU LEU LEU LEU 
SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 
SER 
CVS 
ARG 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 

SER 
CVS 
ARG 

ALA SER 
SER SER 
GLX GLN 
ARG SER 

VAL 

LEU 

LEU 

ARG 
HIS 

ASX 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 

SER 
CVS 
ARG 

SER 
SER 
GLN 
SER 
LEU 
LEU 

SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE' 

SER 
CVS 
ARG 
SER 
SER 
GLN 
SER 
LEU 

LEU 

# 

ASP 
ILE 
VAL 
MET 
THR 
GLN 
SER 
PRO 
LEU 
SER 
LEU 
PRO 
VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 
SER 
CVS 

SER 
SER 
GLX 

# 6410 

ASP ASP ASP 
ILE ILE ILE 
VAL VAL VAL 
MET MET MET 
THR THR THR 
GLN GLN GLN 
SER SER SER 
PRO PRO PRO 
LEU LEU LEU 
SER 
LEU 
PRO 
VAL 
THR 

SER SER 
LEU LEU 
PRO PRO 

¥~~ ~~ 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 
SER 
CVS 
ARG 

PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 

~ 
ARG 
SER 
SER 
GLN 
SER 
LEU 
VAL 
TYR 
ARG 

ASX 

GLV 
ASX 
THR 
TYR 
LEU 
ASX 
TAP 
TVA 
LEU 
GLN 
LVS 
PRO 
GLV 
GLN 
SER 

PRO 
GLU 
LEU 
LEU 
ILE 
TYR 
LEU 
SER 
SER 
TYR 

ARG 
ASP 
SER 
GLV 
VAL 
PRO 
ASP 
ARG 

PHE PHE 
SER SER 
GLY ASP 
SER SER 
GLV GLV 
SER SER 
GLV GLY 

THR 
ASP 

PHE PHE 
THR THR 
LEU LEU 
ASX LVS 
ILE ILE 

SER THR 
ARG ARG 

VAL 
GLN 
ALA 
GLU 
ASP 
VAL 

GLV 
VAL 
TYR 
TYA 
CYS 
MET 
GLN 
ALA 
THR 
GLX 
SER 
PRO 

TVA 
THR 
PHE 
GLV 
GLN 
GLV 
THR 
LVS 
LEU 
GLX 
ILE 

LYS 
ARG 
THR 

PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 
SER 
CVS 

'CL 
# 

ASP 
val 
VAL 
MET 
THR 
GLN 
SER 
PRO 
LEU 
SER 
LEU 
PRO 
VAL 
THR 
leu 

GLV 

;~'O 
ALA 

SER 
ILE 
SER 
CVS 
ARG 
SER 
SER 
GLN 
SER 
LEU 
VAL 
TYR 
SER 

ASP 

GLV 
ASN 
THR 
TYR 
LEU 
ASN 
TAP 
PHE 
GLN 
GLN 
ARG 
PRO 
GLV 
GLN 
SEA 
PAO 
ARG 
ARG 
LEU 
ILE 
TVA 
LYS 
VAL 
SER 
ASN 

ARG 
ASP 
SEA 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 

GLV 
SER 
GLY 
SEA 
GLY 
THA 
ASP 
PHE 
THA 
LEU 
LYS 
ILE 

SER 
ARG 
VAL 
GLU 
ALA 
GLU 
ASP 
VAL 
GLV 
VAL 
TVA 
TVA 
CVS 
MET 
GLN 
GLV 
THA 
HIS 
TAP 
SEA 

TAP 
THR 
PHE 
GLV 
GLN 
GLV 
THR 
LVS 
VAL 
GLU 
ILE 

LVS 
ARG 

(II) 

ASP ASP ASP ASP ASP ASP ASP 
ILE ILE ILE ILE ILE ILE 
VAL VAL VAL VAL VAL VAL 
MET MET MET MET MET MET 
IBA IBR IBR IBA ™R IBA 
GLN GLN GLN GLN GLN 
SER SER SER SER SER 
PAO PRO PRO PRO PRO 

LEU LEU LEU LEU LEU LEU LEU 
SER SER SER SER SER SER SER 
LEU LEU LEU LEU LEU LEU LEU 
PRO PRO PRO PRO PRO PRO PRO 
VAL VAL VAL VAL VAL VAL VAL 
THR 
PRO 
GLV 
GLU 
PRO 
ALA 

SER 
ILE 

SER 
CVS 
ARG 

VAL 

GLX 
ALA 
GLX 
ASX 
VAL 
GLY 
VAL 
TYA 
TVA 
CVS 

VAL 
GLU 
ILE 

LVS 

ARG 
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• • 51 

HUMAN KAPPA LIGHT CHAINS SUBGROUP II (cont'd) 

24• 25 26 27· 28 29 30 31 # OF # OF OCCURRENCES VARIABILITY 
GlL MEH SC TH SYV LUT ROB RAI SEQUENCES AMINO OF MOST COMMON 

2 2 ACIDS AMINO ACID 

0 
1 ASP ASP ASP ASP ASP ASP ASP ASP 31 1 31(ASP) 1. 
2 ILE ILE ILE ILE ILE ILE ILE ILE 30 2 29(1LE) 2.1 
3 VAL VAL VAL VAL VAL VAL VAL met 30 2 ~~1~"fi 2.1 
4 MET MET MET MET MET MET leu !hr 30 3 3.2 

5 THR THR THR THR THR THR 28 ~~!~~~l 1. 

~ GLN GLN GLN GLN GLN GLN 27 1. 
SER SER SER SER 25 25(SER) 1. 

8 PRO PRO PRO 24 24(PRO) 1. 
9 LEU LEU 25 25(LEU) 1. 

F 10 SER 24 1 24(SER) 1. 

R 11 LEU 24 1 24(LEU) 1. 

1 12 ser 24 2 23tRO) 2.1 
13 - 23 2 22 VAL) 2.1 
14 17 1 17 THR) 1. 

15 17 2 16(PRO) 2.1 
16 17 1 17(GLY) 1. 
17- 17 2 16(GLU) 2.1 
18 17 1 17(PRO) 1. 
19 17 1 17(ALA) 1. 

20 17 1 17(SER) 1. 
21 17 1 17(1LE) 1. 
22 17 2 16(SER) 2.1 
23 17 1 17CYS 1. 
24 16 1 16(ARG) 1. 

25 14 2 13(SER) 2.2 
26 14 1 14(SER) 1. 
27 14 1 : 2 1 4(G~6(d.EW)(GLN) 1. : 2.3 
27A 12 3 
27B 12 1 12(LEU) 

c 27C 12 3 9(LEU) 

D 27D 10 5 5(HIS~ 
R 27E 7 2 ~~s~ l 
1 27F 2 2 

28 10 4 7(ASP) : 4{ + ) 5.7 : 10. 

29 10 3 8(GL] 3.8 
30 9 4 : 5 5(ASN) ; ASP) 7.2 : 15. 
31 9 4 4(ASN~(fvA) + ) 9. 12. 
32 9 1 1. 
33 8 1 8(LEU) 1. 

34 8 2 6!ASNl 4! +} 2.7 4. 
35 8 1 8(TRP) 1. 
36 8 2 7{TYR) 2.3 
37 8 2 7(LEU) 2.3 
38 8 2 8(GLN) : 6(GLN) 1. ; 2.7 

39 8 2 7(LYS) 2.3 
40 8 2 7(PRO) 2.3 

F 41 8 1 8(GLY) 1. 
R 42 8 1 : 2 8(GLNJ(~E~)(GLN) 1. 2.7 
2 43 6 1 1. 

44 7 1 7(PR0) 1. 
45 7 3 5(GLN) : 3( +) 4.2 

2.3 
7. 

46 7 2 6{LEU) 
47 7 1 7{LEU) 1. 
48 7 1 7(1LE) 1. 

49 6 1 6 TVA 1. 
50 6 3 j~ai~ 4.5 

c 51 6 4 8. 
52 7 1 7{SER) 1. 

D 53 7 2 S{ASN) 2.8 
R 
2 54 7 1 7{ARG) 1. 

55 7 2 S{ALA) 2.8 
56 7 1 7 SER 1. 
57 7 7(GLY) 1. 
58 7 7(VAL) 1. 

59 7 1 ~!t~~? 1. 
60 7 2 2.3 
61 7 1 7(ARG) 1. 
62 8 1 8(PHE) 1. 
63 8 1 8(SER) 1. 

64 8 2 7(GLY) 2.3 
65 8 1 8(SER) 1. 
66 8 1 8(GLY) 1. 
67 8 1 8(SER) 1. 
68 8 2 7(GLY) 2.3 

69 7 7(THA) 1. 
70 7 2 7(ASP) : 6(ASP) 1. 2.3 

F 71 8 1 g~~t::~> 1. 
72 8 1 1. R 73 8 1 8(LEUi 1. 

3 
74 8 3 ~li.~S) 4. 
75 8 1 1. 
76 8 2 7(SE~) 2.3 
77 8 1 8(ARG) 1. 
7B B 1 8(VAL) 1. 

79 B 2 6(GLU·h.i.LA1( +) 2.7 4. 
80 8 2 2.3 
81 8 :2 8(GLU) : 6(GLU) 1. 2.7 
82 8 : 2 B(ASPk~ A~)(ASP) 1. 

1. 
2.7 

63 8 1 

84 8 gfSkrl 1. 
B5 8 1. 
B6 8 8(TYR) 1. 
87 8 8(TYR) 1. 
BB 8 8 CVS 1. 
B9 7 7(MET) 1. 
90 7 :2 7(GLN) : 6(GLN) 1. 2.3 
91 7 3 ~!t~~ 4.2 
92 7 2 2.8 
93 7 3 5(GLN) : 4(GLN) 4.2 5.3 

c 94 7 5 2( + ) 18. 
D 95 7 2 6(PRO) 2.3 
R 95A 

3 95B 
95C 

950 
95E 
95F 
96 7 6 ~H~~~ 21. 
97 7 1 1. 
98 7 1 7(PHE) 1. 
99 7 1 7(GLY) 1. 

100 7 2 6(GLN) 2.3 
101 7 1 7(GLY) 1. 

F 102 7 1 7(THA) 1. 

A 103 7 3 ~!L!Sl 4.2 
4 104 B 2 4. 

105 8 2 B(GLU) : 7(GLU) 1. 2.3 
106 8 8(1LE) 1. 
106A 
107 B 2 7 LYS 2.3 
108 7 7(ARG) 1. 
109 4 4(THR) 1. 
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• 
ANTIBODY SPECIFICITIES! HUMAN KAPPA LIGHT CHAINS SUBGROUP II 

l;!l ROB: COLO AGGLUTININ WITH ANTl-PR10 ACTIVITY 

10) WILS: COLO AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

14) FR: ANTl-PHOSPHOCHOLINE(BINOING CONSTANT=6.4X10EXP4) 

24) GIL: ANTl-IGG 

52 • 
27) TH: COLO AGGLUTININ WITH ANTl-PR2 ACTIVITY (ABC MEMBRANE ANTIGEN ON HUMAN. RAT ANO GUINEA PIG ERYTHROCYTES INACTIVATED BY 

PROTEOLYTIC ENZYMES ANO NEURAMINIOASE) 

REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP II 

1) TEW: PUTNAM.F.W .• WHITLEY.E.J .. JR.. PAUL.C.& OAVIDSON.J.N. (1973) BIOCHEMISTRY.12.3763-3780. (CHECKED BY AUTHOR 06115183) 

2) MIL:_ DREYER,W.J .. GRAY.W.R. & HOOO.L. (1967) COLO SPRING HARBOR SYMP. QUANTITATIVE BIOL..32.353-367. 

3) NIM: EULITZ.M. & KLEY.H.-P. (1977) IMMUNOCHEM.,14.289-297. (CHECKED BY AUTHOR 10/18/77} 

4) CUM: HILSCHMANN.N. & CRAIG.LC. (1965) PROC.NAT.ACAD.SCl.USA.53,1403-1409; HILSCHMANN.N. (1967) Z.PHYSIOL.CHEM .. 348.1718-1722; 

HILSCHMANN,N. (1969) NATURE .. 56.195-205. (CHECKED BY AUTHOR) 

5) GM 607-'CL: KLOSECK,H.G . .SOLOMON.A. & ZACHAU.H.G. (1984) NATURE.309.73-76. 

6) BAT: -PtJtc°.ftoMa~ 1.t:+~b~jLAS OF PROTEIN SEQUENCE & STRUCTURE.5.0-246. SUBMITTED BY SMITHIES.O .. GIBSON.D.M. AND FANNING.E.M. 

7) BATES: SMITH.G.P .. HOOD.L. & FITCH.W.M. (1971) ANN.REV.BlOCHEM .. 40.969-1012. 

8) ROB:. GERGELY.J .. WANG.A.C. & FUDENBERG.H.H. (1973) VOX SANG .. 24.432-440. (CHECKED BY AUTHOR) 

9) SLO: WANG.A.C .. TUNG.E .. WANG.1 .. FUDENBERG.H.H .. PICK.A.t & FROEHLICHMAN.R. (1980) CANCER IMMUNOL.IMMUNOTHER .. 9.81-66. (CHECKED BY 

AUTHOR 03/18181) 

10) WILS: CAPRA.J.O.,KEHOE.J.M .. WILLIAMS.R.C .. JR .• FEIZl.T. & KUNKEL.H.G. (1972) PROC.NAT.ACAD.SCl.USA.69.40-43. (CHECKED BY AUTHOR) 

11) GLI: FRANGIONE.B .. FRANKLIN.E.C. & PRELLl.F. (1976) SCAND.J.IMMUNOL .. 5.623-627. (CHECKED BY AUTHOR 10/17/77) 

12) AMYLOID TEW: TERRY.W.D .. PAGE.O.L .. KIMURA.S .. ISOBE.T .. OSSERMAN.E.F. & GLENNER.G.G. (1973) J.CLIN.INVEST .. 52.1276-1281. (CHECKED BY AUTHOR 

03102184) 

13) RAI: MILSTEIN,C.P. & MILSTEIN.C. (1971) BIOCHEM.J .. 121.211-215. (CHECKED BY AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE 

PUBLISHED) 

14
> FR: RW~6~:~A:~~g~~~~·1su~!'.~~~2~t2 foi?"T~~s~·N ~J.i.~

5> & B~~<f~~~~~~~i'9~ii 1
 ~~6~~W~1~~E~y~';"5~J'2:~-j~N·~~EtK1tJ

0e~V-~.A~~~1 
1 2105/m 

15) VOS: WANG.A.C .. TUNG.E .. WANG.1 .. FUOENBERG.H.H .. PICK.A.I. & FROEHLICHMAN.R. {1980) CANCER IMMUNOL.IMMUNOTHER..9.81-86. (CHECKED BY 

AUTHOR 03118181) 

16) RPM1-6410'CL: H!ETER.P.A .. MAX.E.E .. SEtDMAN.J.G .. MAIZEL.J.V .. JR. & LEOER.P. (1980) CELL.22,197-207; KLOBECK.H.G.MEINDL.A .. COMBRIATO.G .. 

SOLOMON.A. & ZACHAU.H.G. (1985) NUC.ACIDS RES .. 13.6499-6513. 

17) MAN: MILSTEIN.C. (1969) PROC. 5TH FESS SYMP .. 15.43-56. {CHECKED BY AUTHOR WHO PROVIDED ADDITIONAL RESIDUES TO THOSE PUBLISHED) 

18) KIR: SLETTEN.K .. HANNESTAD.K. & HARBOE.M. (1974) SCAND.J.IMMUNOL .. 3.215-218. {CHECKED BY AUTHOR 12105177) 

19) HYL: SLETTEN.K .. HANNESTAO.K. & HARBOE.M. (1974) SCAND.J.IMMUNOL .• 3.215-218. (CHECKED BY AUTHOR 12/05177) 

20) MAG: SLETTEN.K .. HANNESTAD,K. & HARBOE.M. (1974) SCANO.J.IMMUNOL .. 3.215-218. (CHECKED BY AUTHOR 12/05i77) 

21) TYE: SLETTEN.K.,HANNESTAD.K. & HARBOE.M. (1974) SCAND.J.IMMUNOL .. 3.215-218. (CHECKED BY AUTHOR 12105177) 

22) EID: SLETTEN.K .. HANNESTAD.K. & HARBOE.M. (1974) SCAND.J.IMMUNOL .. 3,215-218. {CHECKED BY AUTHOR 12105177) 

23) GAL(ll): MILSTEIN.C .. JARVIS.J.M. & MILSTEIN.C.P. (1969) J.MOL.BIOL .. 46.599-602. (CHECKED BY AUTHOR) 

24) GIL: ABRAHAM.G.N .. BROWN.P .. JOHNSTON.S.L .• NELLIS.L.,MARKS.S. & WELCH.E.H. (1978) IMMUNOLOGY.35,447-453. (CHECKED BY AUTHOR 07i23/79} 

25) MEH: SLETTEN.K.,HANNESTAD.K. & HARBOE.M. (1974) SCANO.J.IMMUNOL .. 3.215-218. (CHECKED BY AUTHOR 12/05177) 

26) SC: SEON.B.K .. YAGl.Y. & PRESSMAN.D. (1973) J.IMMUNOL .. 110.345-349. (CHECKED BY AUTHOR) 

27) TH: GERGELY.J .. WANG.A.C. & FUOENBERG.H.H. (1973) VOX SANG .. 24.432-440. (CHECKED BY AUTHOR) 

28) SYV: SLETTEN.K .. HANNESTAO.K. & HARBOE.M. (1974) SCAND.J.IMMUNOL .. 3.215-218. (CHECKED BY AUTHOR 12/05i77) 

29) LUT: SLETTEN.K.,HANNESTAD.K. & HARBOE.M. (1974) SCAND.J.IMMUNOL .. 3.215-218. (CHECKED BY AUTHOR 12105177) 

30) ROB2: MOULIN.A. & FOUGEREAU.M. (1973) NATURE NEW BIOLOGY.246.176-178. 

31) RAl2: MOULIN.A. & FOUGEREAU.M. (1973) NATURE NEW BIOLOGY.246.176-178. 

NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP II 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR 1: SET 1: TEW[ 1 ).MILl2J .Nlllll(3J ,CUM( 41.G M 607 'CL[ 51.BATI Si.BATES! 7J.ROB[8l.SL0[9). WILS[ 101.GLI( 111.AMYLOID TEW[ 12).RAI[ 13). ( 13 

FR2: SET 
SET 

FR3: SET 

FR4: SET 

SET 

SET 

IDENTICAL) 

1: MIL[2].NIM[3i.GM 607 'CL(5J. (3 IDENTICAL HUMAN V-KAPPA-11; ALSO 2 MOUSE V-KAPPA-11: VKAPPA 24B'CL(63J.2S1.3[671.) 

2: MIL[21.FR[14J. (2 IDENTICAL) 

1: TEW[ll.GM 607 'CLl5J,RPM1-6410'CL[l6). (3 IDENTICAL) 

1: GM 607 'CL(5J.RPM1-6410.CL(16J. (2 IDENTICAL HUMAN V-KAPPA-11; ALSO 3 HUMAN V-KAPPA-1: AU[2J.GAL(l)[361.CL"[1101: 7 HUMAN 

V-KAPPA-111: WOL(2).PAY(7).PIE( 11l.GLO[15J.CUR(20J,REE(57]. VKAPPA3'CL(821; AND 1 HUMAN V-KAPPA-IV: PB 171V'CL[3).) 

2: NIMl31.FRl14j. (2 IDENTICAL HUMAN V-KAPPA-11; ALSO 3 HUMAN V-KAPPA-1: AGl71.0EN[46[.Bl(63); 6 HUMAN V-KAPPA-111: NEU[5(. 

GOT(6].GAR'(10).FL0(121.FR4[211.IARCIBL4l'CL(2BI; ANO 1 HUMAN V-KAPPA-IV: LEN(4(.} 

3: TEW[1]. {IDENTICAL TO 2 HUMAN V-KAPPA-1: WALKER'CL{l21.0U(IOC)(34l.) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 

COR1: 

COR2: SET 1: MIL(2).NIM[31.GM 607 ·cL[5j. (3 IDENTICAL) 

COR3: 

IDENTICAL SETS OF J-MIN!GENES: 

SET 1: RPM1-6410.CL[16j. (IDENTICAL TO l HUMAN V-KAPPA-1: AUl21; 2 HUMAN V-KAPPA-111: PIE!11i.VKAPPA3'CL(82!; AND 1 HUMAN 

V-KAPPA-!V: PB17tv·cu31.) 
SET 2: TEW(l). {IDENTICAL TO 1 HUMAN V-KAPPA-1: WALKER'CL(12).) 

SET 3: FR[141. (IDENTICAL TO 2 HUMAN V-KAPPA-1: DEN[46!.Bl)631; ANO 3 HUMAN V-KAPPA-111: GAR.[10).FL0[121.IARCIBL41'CL[28].} 

SPECIFIC NOTES: 

12) AMYLOID TEW: IT HAS THE SAME SEQUENCE AS THAT OF TEW SO FAR AS THE SEQUENCED POSITIONS ARE CONCERNED. 

14) FR: AN 1010TYPIC ANTIBODY TO FR NOT INHIBITABLE BY PHOSPHORYLCHOLINE REACTED BETTER WITH THE FR HEAVY CHAIN THAN WITH THE 

LIGHT CHAIN. THE CROSS-REACTION WITH MOPC167 WAS 10.000 TIMES WEAKER. (RIESEN.W.F. (1979) EUR.J.IMMUNOL..9.421-425.) 

16) RPM1-6410'CL: THE AMINO ACID SEQUENCE 1S OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN ADULT DNA. 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING: 

AT POSITION 
27F 
28 
31 
34 
45 
79 
94 

104 

RESIDUES 

(GLY.~~P.~~~Y.ASP} 
(THR.ASP) 
(ASP.ASN} 
(GLU.GLN) 
(GLU.GLN) 
(TH A.SER) 
(LEU.VAL) 

_,__=--~----------------------------------------------------~~ 
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• 53 • 
HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
R 
3 

c 
D 
R 
3 

F 
R 
4 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 

INVARIANT 
RESIDUES 

VAL(.96) 

THR 

SER 
P.f\O 

11 LEU(.99) 
12 SER 
13 
14 SER(.97) 

15 PR0(.98) 
16 GLV 
17 
18 
19 

20 
21 LEU(.95) 
22 SER(.97) 
23 CVS 
24 
25 , ALA(.98) 
26 
27 
27A 
276 

27C 
270 
27E 
27F 
28 

29 
30 
31 
32 
33 

34 
35 
36 
37 
38 

39 
40 
41 
42 
43 

44 
45 
46 
47 
48 

49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

TAP 
TYR 

GLY(.96) 

LEU(.96) 
LEU{.96) 

ARG(.95) 

GLY(.96) 

PRO 

ARG 
PHE 

64 GLV 
65 SER(.95) 
66 
67 SER(.95) 
68 GLY 

69 
70 
71 
72 
73 

THA(.95) 

PHE 
THR 
LEU 

74 THR(.95) 
75 ILE(.95) 
76 
77 
78 
79 
80 
81 GLU(.95) 
82 ASP 
83 

84 ALA 
85 VAL(.95} 
86 TYR 
87 
88 CYS 
89 GLN(.95) 
90 GLN 
91 
92 
93 
94 
95 
95A 
956 
95C 

950 
95E 
95F 
95 
97 THR(.95) 
98 PHE 
99 GLY 

100 
101 GLY 
102 

103 
104 
105 
106 
106A 

107 
108 
109 

LYS(.95) 
ARG 
THR 

1 2· 3· 4 5~ 6- 7· 0·· 9' 10 11· 12- 13· 14· 15' 16 17 10· 19· 20 21 22·· 23• 24 
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·cL 
# 

GLU GLU GLU GLU GLU GLU GLU GLU GLU 
ILE ILE lLE !LE ILE lLE ILE ILE ILE 

VAL VAL VAL VAL VAL VAL VAL VAL VAL 
LEU LEU LEU LEU LEU LEU LEU LEU LEU 

THR THR THR THR THR THR THR THR THR 
GLN GLN GLN G~ GLN GLN GLN GLN GLN 

SER SER SER SER SER SER SER SER SER 
PRO PRO PRO PRO PRO PRO PRO PRO PRO 
GLY GLY GLY GLY GLY GLY GLY GLV GLY 

GLU 
ILE 
VAL 
LEU 

THR 
GLN 
SER 
PRO 
GLY 

GLU GLU GLU GLU GLU GLU GLU 
ILE ILE ILE ILE ILE ILE tLE 
VAL VAL VAL VAL VAL VAL VAL 
LEU LEU LEU LEU LEU LEU LEU 

GLU GLU GLU GLX 
ILE ILE ILE ILE 
VAL VAL VAL VAL 
LEU LEU LEU LEU 

GLU GLU GLU 
ILE ILE ILE 
VAL VAL VAL 
LEU LEU LEU 

THR THR THA THR THR THR THR THA THR THR THR THR THR THR 

GLN GLN GLN GLN GLN G~ GLN G~ GLN GLN G~ GLX GLX GLN 

SER SER SER SER SEA SER SER SER SER SER SER SER SER SER 

PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO 

GLY GLY GLY GLY GLY GLV GLY GLY GLV GLY GLY GLY GLY GLY 

THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THA THR THR THR THR THR THR 

LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 

SER SER SER SER SER SER SER SER SER SEA SER SER SER SER SER SER SER SER SER SER SER SER SER SER 

LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 

SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER 

PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO PRO 

GLY GLY GLY GLY GLY GLV GLV GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLV GLY GLY GLY 

GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLX GLX GLU 

ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG ARG 

ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA 

THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR THR . THR THR THR 

LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 

SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER SER 

CYS CVS CYS CYS CYS CYS CVS CVS CYS CYS CYS CYS CYS CYS CYS CVS CYS CVS CYS CYS CVS CYS CYS 

ARG ARG ARG ARG ARG ARG AAG ARG ARG ARG AAG ARG ARG AAG ARG AAG ARG ARG ARG ARG ARG ARG ARG ARG 

ALA ALA ALA ALA ALA ALA ALA ALA ALA 

SER SER SER SER SEA SER SER SEA SER 
GLN GLN GLN GLN GLN GLN GLN GLN GLN 
SER SER SER SER SER SEA SEA SER SER 

VAL VAL VAL VAL VAL VAL VAL 

SEA SER SER SER SER AAG SER 
ASN SER ASN SER SER SER SER 
SER GL Y SER SER ARG SER SER 
PHE TVA TYR TYR TYR TYR TYR 
LEU LEU LEU LEU LEU LEU LEU 

VAL VAL 

SER SER 
SER SER 
SER SEA 
TYR TYR 
LEU LEU 

ALA GLY ALA ALA ALA ALA ALA ALA 

TAP TAP TAP TRP TAP TRP TAP TRP 
TYA TYR TYR TYR TYR TVA TYA TYR 
G~ G~ GLN GLN G~ GLN G~ G~ 
GLN GLN GLN GLN GLN GLN GLN GLN 

LYS 
PRO 
GLY 
GLN 
ALA 

PRO 
ARG 
LEU 
LEU 
ILE 

LVS 
PRO 
GLY 
GLN 
ALA 

PRO 
AAG 
LEU 
LEU 
ILE 

LVS 
PRO 
GLV 
GLN 
ALA 

PRO 
ARG 
LEU 
LEU 
ILE 

LYS LVS LYS 
PRO PRO PRO 
GLV GLV GLV 
GLN GLN GLN 
ALA ALA ALA 

PAO PAO PAO 
ARG ARG ARG 
LEU LEU LEU 
LEU LEU LEU 
ILE ILE ILE 

ARG 
PRO 
GLV 
GLN 
ALA 

PRO 
ARG 
LEU 
LEU 
ILE 

LVS 
PRO 
GLV 
GLN 
ALA 

PRO 
ARG 
LEU 
LEU 
ILE 

TYR TVA TYR TVR TVA TVA TVA TVA 

VAL GLV GLY GLY GLY GLY GLY GLY 
ALA ALA ALA ALA ALA ALA ALA ALA 
SER SER SER THA SER SER SER SER 
SER SER SER SER SER SER SER SER 

ARG ARG ARG ARG 
ALA ALA ALA ALA 
THR THR THR THA 

GLY GLY GLV GLY 
ILE ILE !LE ILE 

PRO PRO PRO PRO 
ASP ASP ASP ASP 
ARG ARG ARG ARG 
PHE PHE PHE PHE 
SER SER SER SER 

ARG 
ALA 
THR 
GLY 
ILE 

PRO 
ASP 
ARG 
PHE 
THR 

ARG 
ALA 
THR 
GLY 
!LE 

PRO 
ASP 
ARG 
PHE 
SER 

ARG 
ALA 
THR 
GLY 
ILE 

PRO 
ASP 
AAG 
PHE 
SEA 

ARG 
ALA 
THR 
GLY 
ILE 

PRO 
ASN 
ARG 
PHE 
SER 

GLV GLY GLV GLY GLY GLY GLY GLY 
SEA SEA SER SER SEA SER SER SEA 
GLY GLY GLV ALA GLY GLV GLY GLY 
SER SER SEA SER SEA SEA SER SER 
GLY GLY GLY GLY GLV GLY GLV GLY 

THR THR THA 
ASP ASP ASP 
PHE PHE PHE 
THR THR THA 
LEU LEU LEU 

THR THR THR THR THR 
ASP ASP ASP ASP ASP 
PHE PHE PHE PHE PHE 
THR THR THR THR THR 
LEU LEU LEU LEU LEU 

TtiR 
ILE 
SER 
GLY 
LEU 

GLU 
PRO 
GLU 
ASP 
PHE 

ALA 
VAL 
TVA 
TVA 
CVS 
GLN 
GLN 
TVA 
GLV 
SEA 

SER 
PRO 

SEA 
THA 
PHE 
GLV 
GLN 
GLY 
THR 

LYS 
VAL 
GLU 
LEU 

THR 
ILE 
SER 
GLY 
LEU 

GLU 
PRO 
GLU 
ASP 
PHE 

ALA 
VAL 
TYR 
TYR 
CYS 
GLN 
GLN 
TYR 
GLY 
SER 

LEU 
GLV 

ARG 
THR 
PHE 
GLV 
GLN 
GLV 
THR 

LYS 
VAL 
GLU 
ILE 

THR 
ILE 

SER 
GLY 
LEU 

GLU 
PRO 
ASP 
ASP 
PHE 

ALA 
VAL 
TYR 
TYR 
CVS 
GLN 
GLN 
TVA 
GLV 
SER 

SER 
PRO 

GLN 
THR 
PHE 
GLY 
GLN 
GLY 
SER 

LVS 
VAL 
GLU 
ILE 

LVS LVS LVS 

ARG ARG ARG 
THA 

THA 
ILE 

SER 
ARG 
LEU 

GLU 
PRO 
GLU 
ASP 
PHE 

ALA 
VAL 
TYR 
TYR 
CYS 
GLN 
GLN 
TYR 
GLV 
ASN 

SER 
GLN 

THR 
VAL 
SER 
ARG 
LEU 

THR THR THR 
ILE ILE ILE 
SER SER SER 
ARG ARG ARG 
LEU LEU LEU 

GLU 
PRO 
GLU 
ASP 
PHE 

ALA 
VAL 
TYR 
TYR 
CVS 
GLN 
GLN 
TYR 
GLV 
ALA 

GLU GLU 
PRO PRO 
GLU GLU 
ASP ASP 
PHE PHE 

ALA 
VAL 
TVR 
TYR 
CYS 
GLN 
GLN 
TYR 
GLY 
SER 

ALA 
VAL 
TVA 
TVA 
CYS 
GLN 
GLN 
TYR 
GLY 
SEA 

GLU 
PRO 
GLU 
ASP 
PHE 

ALA 
VAL 
TYA 
TYR 
CVS 
GLN 
GLN 
TVR 
GLV 
SER 

SER 
PRO 

SER 
PAO 

SER SER 
PRO PRO 

PRO 

CVS ARG 
THR THR 
PHE PHI:: 
GLY GLV 
GLN GLN 
GLV GLY 
THA THR 

LVS LYS 
LEU LEU 
GLU GLU 
ILE ILE 

LEU 
THR 
PHE 
GLV 
GLN 
GLV 
THR 

LVS 
VAL 
GLU 
ILE 

LYS LVS LVS 

ARG ARG ARG 
THR THR THR 

TYR 
THR 
PHE 
GLY 
GLY 
GLV 
THR 

LYS 
VAL 
GLU 
ILE 

LVS 
ARG 
THR 

ALA 
TAP 
TYR 
GLN 
GLN 

LVS 
PRO 
GLY 
GLN 
ALA 

PRO 
ARG 
LEU 
LEU 

ALA 
SER 
GLN 
SER 

ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA ALA 

SER SER SER SER SER GLY SER SER SER SER SEA SER SER SER 

GLN G~ GLN GLN GLN GLN G~ GLN GLN GLN GLN GL.X GLX GLN 

SER SER SER GLY SEA SER SER SEA SER SER SER SEA SEA 

VAL 

SEA 
SER 
SER 
TYR 
LEU 

ALA 
TAP 
TYA 
GLN 
GLN 

LYS 
PRO 
GLV 
GLN 
ALA 

PRO 
ARG 
LEU 
LEU 
ILE 

TVR 
GLY 
ALA 
SER 
SER 

ARG 
ALA 
THR 
GLY 
ILE 

PRO 
ASP 
ARG 
PHE 
SER 

VAL 

SEA 
SER 
SER 
TYR 
LEU 

VAL VAL ILE VAL SEA 

SER SER SER SER VAL 
SER SER SER SER SER 
SER ASN ASN SER SER 
TYR TYA TYR TYR TYR 
LEU LEU LEU LEU VAL 

ALA ALA 
TAP TAP 
TYR TVA 
GLN GLN 
GLN GLN 

LVS LVS 
PRO PRO 
GLV GLV 
GLN GLN 
ALA ALA 

PRO PRO 
AAG ARG 
LEU LEU 
LEU LEU 
ILE !LE 

TVA TVA 
GLY GLY 
ALA ALA 
SER SER 
SER SER 

ARG ARG 
ALA ALA 
THR THR 
GLY GLY 
ILE ILE 

PAO PRO 
ASP ASP 
ARG ARG 
PHE PHE 
SEA SER 

ALA ALA 
TAP 
TVA TVA 
GLN GLN 
GLN GLN 

LYS 
PRO PRO 
GLV GLV 
GLN GLN 
ALA 

PRO 
ARG 

ALA 
TRP 
TYR 
GLN 
GLN 

LYS 
PRO 
GLY 
GLN 
ALA 

PRO 
ARG 
LEU 
LEU 
ILE 

TYR 
GLY 
ALA 
SER 
SER 

ARG 
ALA 
THR 
GLV 
ILE 

PRO 
ASP 
ARG 
PHE 
SER 

ALA 
TAP 
TYR 
GLN 
GLN 

LVS 
PRO 

GLV GLY GLY 
SER SER SER 
GLV GLY GLY 
SER SER SER 
GLV GLV GLY 

GLV 
SER 
GLV 
SER 
GLY 

THR 
ASP 
PHE 
THA 
LEU 

THR 
ILE 
SER 
ARG 
LEU 

GLU 
PRO 
GLU 
ASP 
PHE 

ALA 
VAL 
TVA 
TYR 
CVS 
GLN 
GLN 
TYR 
GLV 
SEA 

SER 
PRO 

TVA 
THR 
PHE 
GLV 
GLN 
GLV 
THR 

LYS 
LEU 
GLU 
ILE 

LYS 
ARG 
THR 

THR THR 
ASP ASP 
PHE PHE 
THA THA 
LEU LEU 

THR THR 
!LE ILE 
SER SER 
AAG ARG 
LEU LEU 

GLU GLU 
PRO PRO 
GLU GLU 
ASP ASP 
PHE PHE 

ALA ALA 
VAL VAL 
TYR TVA 
TVA TVA 
CVS CVS 
GLN GLN 
GLN GLN 
TVR TVA 
GLY GLY 
SER SEA 

SER SER 
PRO PRO 

TAP 
THR 
PHE 
GLV 
GLN 
GLV 
THR 

LYS 
VAL 
GLU 
ILE 

TYR 
THR 
PHE 
GLV 
GLN 
GLV 
THR 

LYS 
LEU 
GLU 
ILE 

LYS LVS 
ARG ARG 
THR THR 

THR 
ASP 
PHE 
THR 
LEU 

THR 
!LE 
SER 
AAG 
LEU 

GLU 
PRO 
GLU 
ASP 
PHE 

ALA 
VAL 
TYR 
TYA 
CYS 
GLN 
GLN 
TVA 
GLY 
SEA 

SER 
PRO 

LEU 
THR 
PHE 
GLV 
GLN 
GLY 
THA 

LVS 
VAL 
GLU 
ILE 

LVS 
AAG 
THR 

VAL 

SER 
ASN 
SEA 
MET 
LEU 

ALA 
TAP 
TYR 
GLN 

VAL VAL VAL VAL VAL 

SER SER SER AAG SER 
SER ASN SER 
SER ASN SER 
TYR TVA TYR 
LEU LEU LEU 

ALA ALA 
TAP TAP 
TVA TVR 
GLN GLN 
GLN GLN 

LVS ARG 
PRO PRO 
GLV GLV 
GLN GLN 
ALA ALA 

PRO PRO 
AAG LYS 
LEU 
LEU 
ILE 

TYR 
GLY 
ALA 
SER 
SER 

ARG 
ALA ALA 
THR THR 
GLV GLV 
ILE ILE 

PRO PRO 
ASP ASP 
AAG AAG 
PHE PHE 
SER SER 

GLV GLV 
SER SER 
GLV GLV 
SER SER 
GLV GLV 

THA THR 
ASP ASP 
PHE PHE 
THR THA 
LEU LEU 

THR THR 
ILE ILE 

SER SER 
ARG ARG 
LEU LEU 

GLU GLU 
PRO PRO 
GLU GLU 
ASP ASP 
PHE PHE 

ALA ALA 
VAL VAL 
TYR TVA 
TYR PHE 
CVS CYS 
GLN GLN 
GLN GLN 
TYR TVA 
GLV GLV 
SER GLV 

SER SER 
PRO PRO 

ARG GLN 
THA PRO 
PHE PHE 
GLY GLY 
GLN GLN 
GLY GLY 
THR THR 

LYS LVS 
VAL LEU 
GLU GLU 
ILE ILE 

LVS 
ARG 
THR 

LYS 

ALA 
TAP 

VAL 

SER 
SER 
SER 
TVA 
LEU 

ALA 
TAP 
TYR 
GLN 
GLN 
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25* 
STE 

26' 
GJ 

27' 28 29 30 
OIL 

31 32 33 34 
SMI 

35' 
AJ 

36 
BRO 
'IGG 

37 
NlG 

38 
IKE 

39 
TIL 

40 
AMY LO ID 

KSA 

41 42" 43' 44 
JH 
# 

45 
WIN 

46 47 48; 49 

TAK IARC/ RAD 
BL41 

CAS MCE' KEA 
# 

POL CLA SHE' 
# # 

LEA ARP POM VANO 

F 
R 
1 

c 
D 
R 
1 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

GLU GLU GLU 
ILE ILE ILE 
VAL VAL VAL 
LEU LEU LEU 

THR THA THR 
GLN GLN GU< 
SER SER SER 
PAO PRO PRO 
GLY GLY GLY 

THR THR THR 
LEU LEU LEU 
SER SER SEA 
LEU LEU LEU 
SER SER SER 

15 - PRO 
16 _ GLV 

PRO 
GLV 
GLU 
ARG 

PRO 
GLY 
GU< 
ARG 

17 GLU 
18 ARG 
19 ALA 

20 ala 
21- LEU 
22 SEA 
23 
24 

25 
26 
27 
27A 
278 
27C 
270 
27E 
27F 
28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 

val 
THR 
LEU 
SER 
CVS 
ARG 

val 
THR 
LEU 
SER 
CVS 
AAG 

ALA ALA 
SER SEA 

GU< 
SEA 

VAL 

SER 

SER 
TYA 
LEU 

ALA 

'CL 

GLU 
ILE 
VAL 
LEU 

THR 
GLN 
SER 
PRO 
GLY 

THR 
LEU 
SER 
LEU 
SER 

PAO 
GLV 
GLU 
ser 
ALA 
THR 
LEU 
SER 
CYS 
ARG 

ALA 
SEA 
GLN 

GLU GLU GLU 
ILE ILE !LE 
VAL VAL VAL 
LEU LEU LEU 

THR THR THR 
GLN GLN GLN 
SER SER SER 
PRO PRO PRO 
GLV GLY GLY 

THR THR THA 
LEU LEU LEU 
SER SER SER 
LEU LEU LEU 
SER SEA SER 

PRO PRO PAO 
GLV GLV GLV 
asp asp asp 

AAG AAG ARG 
ALA ALA ALA 
THA THA THR 
LEU LEU LEU 
SEA SER SER 
CYS CVS 
ARG ARG 

ALA ALA 
SER SER 
GLN GLN 
VAL SEA 

GLU 
ILE 
VAL 
LEU 

THR 
GLN 
SER 
PRO 
GLV 

THR 
LEU 
SER 

~~~ 
PRO 
GLV 
GLU 
AAG 
ALA 
THR 
LEU 
SER 
CYS 
ARG 

ALA 
SER 
GLN 

GLU GLU GLU GLU 
ILE ILE ILE ILE 
VAL VAL VAL VAL 
LEU LEU LEU LEU 

lys GLU GLU 
ILE !LE ILE 
VAL VAL VAL 
LEU LEU LEU 

THR 
GLN 
SER 
PRO 
ala 

THR 
LEU 
SER 
LEU 
SER 

THR 
GLN 
SER 
PRO 
ala 

THR 
LEU 
SER 
LEU 
SER 

PAO PRO 
GLY GLV 
GLU GLU 
AAG ARG 
ALA ALA 
THA THR 
LEU LEU 
SER SEA 
CVS 
ARG 

ALA 
GLV 
SER 

THR THR THR THR 
GLN glu GLN GLN 
SER SER SER SER 
PRO PRO PRO PAO 
asp GLY GLY pro 

THR THA THA THR 
LEU LEU LEU LEU 
SEA SER SER SER 
LEU LEU LEU LEU 
SEA SER SER SER 

PRO 
GLV 
GLU 
AAG 
ALA 
THA 
LEU 
SER 
CVS 
AAG 

PRO PRO PRO 
GLY GLY GLY 
GLU GLU GLU 
AAG AAG ARG 
ALA ALA ALA 
THR THR ala 
LEU LEU LEU 
SEA SER SEA 

CYS 
ARG ARG 

THR 
GLN 
SER 
PRO 
ala 

THA 
LEU 
SER 
LEU 
SER 

PRO 
GLV 
GLU 
ARG 
val 

THR 
LEU 
SER 
CVS 
ARG 

ALA ALA 
SEA SER 
GLN GLN 
SEA SER 

ALA ALA 
SER SEA 
GLN GLN 
SER 

SEA SEA LEU SER ASX VAL VAL VAL SER 

VAL SEA ASX VAL SEA ARG SEA VAL 
SER ASN SER ALA SEA ASN SER 
SEA SER L YS L YS SER SEA SEA 
ASN TYR SER SEA TYA TYA TYR 
LEU LEU LEU LEU LEU LEU LEU 

GLU 
ILE 
VAL 
met 

THA 
GLN 
SER 
PRO 
GLY 

THR 
LEU 
SER 
val 

SER 

PRO 
GLV 
GLU 
ARG 
ALA 
THR 
LEU 
SEA 
CVS 
ARG 

ALA 
SER 
GLX 
THR 

LEU 

GLU GLU GLU 
ILE ILE ILE 
VAL VAL VAL 
LEU met met 

THR 
glu 

SER 
PRO 
ala 

THR 
LEU 
SER 
LEU 
SER 

THR 
GLN 
SER 
PRO 

# 

THR 
LEU 
SER 
val 

SER 

PAO PRO 
GLY GLV 
GLX GLU 
ARG ARG 
ALA ALA 
THA THA 
LEU LEU 
SER SER 
CYS CVS 
AAG ARG 

ALA ALA 
SEA SER 
GLX 

SEA 

VAL 
ARG 

TVA 
LEU 

THR 
GLN 
SER 
PRO 

# 

THR 
LEU 
SER 
val 

SER 

PRO 
GLY 
GLU 
ARG 
ALA 

THR 
LEU 
SER 
CVS 

GLU 
ILE 
VAL 
met 

THA 
GLN 
SER 
PAO 
ala 

THR 
LEU 
SEA 
LEU 
SER 

PRO 
GLY 
GLU 
ARG 
ALA 
THR 
LEU 
SER 

THR 

ALA 

f~~ 
VAL 
LEU 

THR 
GLN 
SER 
PRO 
ala 

THR 
LEU 
SER 
LEU 
SER 

PRO 
GLY 
GLU 
ARG 
ALA 
THR 
LEU 
SER 

lys 
ILE 
VAL 
LEU 

THA 
GLX 
SER 
PRO 
ala 

THA 
LEU 
SER 
LEU 
SER 

PRO 
GLY 
GLX 
ARG 
ALA 
THR 
LEU 
SEA 
CYS 
AAG 

GLU GLU 
phe ILE 
VAL VAL 
LEU met 

THA THA 
GLN GLN 
SER SER 
PRO PRO 
GLY val 

THR THR 
LEU LEU 
SER SER 
LEU val 
SER SER 

PAO 
GLV 
GLU 

ALA 
ile 

LEU 
SER 
CYS 
ARG 

PRO 
GLY 
GLU 
ARG 
ALA 

THR 
LEU 
SER 
CVS 
ARG 

ALA ALA ALA 
SER SER SEA 
GU< GLN GLN 

SER 

VAL 
SEA 
LEU 
TYA 
LEU 

SER 

HIS ILE 

VAL SEA 
ILE ASN 
ALA SEA 
GLY TYR 
TYR LEU 

ALA ALA SER ALA ASP ALA ALA ALA ALA ALA ALA 

TAP TAP TAP TAP TAP TAP TAP TAP TAP 
TYA TYR TYA TYR TYA TYA TYR TYR TYA TYA 
GLN GLN GLX GLX GLN GLN GLN GLN GLN GLN 
GLN GLN GLX GLX GLN GLN GLN GLN GLN 

LYS LYS LYS LYS LYS ARG SEA LYS LYS 
AAG PRO PRO PRO PAO PAO PRO PRO PRO 

F 41 GLY GLY GLY GLV SER 
R 42 GLN GLN GLX GLN G~ 

2 43 SER ALA THR ALA SER 

44 PAO PRO PRO PRO PAO 
45 AAG ARG ARG ARG AAG 
46 LEU LEU LEU LEU 
47 LEU LEU LEU LEU 
48 ILE ILE ILE ILE 

49 AAG TYR TYA TYA 

50 ASP GLY GLY 

C 51 ALA THA ALA 
D 52 SEA SER SER 
R 53 SEA THR THA 

2 54 AAG ARG ARG 
55 ALA ALA ALA ALA 

GLU 
ILE 
VAL 
met 

THR 
GLN 
SER 
PRO 
ala 

THR 
LEU 
SER 
val 

SER 

PRO 
GLV 
GLU 
ARG 
ALA 

THR 
LEU 
SER 
CVS 
ARG 

ALA 
SER 
GLN 

ASX 

ILE 
GLY 
SER 
ASN 
LEU 

ALA 
TAP 
TYR 
GU< 
GLX 

LYS 
PRO 
GLY 
ARG 
ALA 

PAO 
ARG 
LEU 

;~ ~~~~~~~~---"~~~~~-;---~7H~L~~~~~~~~~~~~~~~~~~~~~~~~~~~~-=,~~~~~'--~~~~~~~~~~~~~~~~~~~~H~L~~'--~~ 

F 
A 
3 

c 
D 
A 
3 

F 
R 
4 

58 ILE THR ILE ILE 

59 PAO PRO PRO PRO 
60 ASP VAL ALA ALA 
61 ARG AAG ARG ARG 
62 PHE PHE PHE PHE 
63 SEA SER SER SER 

64 GLY GLV GLY GLY 
65 SER SER SER 
66 GLV GLU GLY 
67 SER SER SEA 
68 GLY GLV GLY 

69 THA THR THA 
70 ASP ASP GLU 
71 PHE PHE PHE 
72 THA THA THR 
73 LEU LEU LEU 

74 ILE THA THR 
75 ILE ILE ILE 
76 SER SER SER 
77 AAG ARG SEA 
78 LEU LEU LEU 

79 GLU GLU GLN 
80 PAO PAO SER 
81 GLU GLU GLU 
82 ASP ASP ASP 
83 PHE PHE PHE 

~ ALA ALA ALA 
85 VAL VAL VAL 
86 TYR TYR TYR 
87 TYA TVA TYA 
88 CYS CVS CVS 

89 GLN GLN GLN 
00 GLN GLN GLN 
91 TYA TVA TYR 
92 SEA GLU ASN 
93 THR THR ASN 

94 SEA SEA TAP 
95 PRO PAO PRO 
95A 
958 
95C 
950 
95E 
95F 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
106A 

107 
108 
109 

TYR 
THR 
PHE 
GLV 
GLN 
GLY 
THR 

LVS 
LEU 
GLU 
ILE 

LVS 
ARG 

THR 
THA 
PHE 
GLV 
GLN 
GLV 
THR 

ARG 
LEU 
ASP 
ILE 

LYS 

PRO 
THR 
PHE 
GLV 
GLN 
GLV 
THA 

AAG 
VAL 
GLU 
!LE 

LYS 
ARG 
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• 55 

HUMl,.N KAPPA LIGHT CHAINS SUBGROUP Ill (cont'd) 

50 51 52 53 54* 55 56 57 58 59 60 61 62' 63* 54- 55· 66 67 68 69 10· 71· 72* 73• 74• 

AMY LO ID DOV SHM GRA GOE LOW' VER REE WE HOW HS4 HBJ TEH CRA PLA PIN MCE HAC K· BER BOR ORI WAL GOL GAG 

S0124 II # 5 (Ill) EV15 
'CL 

0 
1 GLU GLU GLU GLU ~tG 

GLU GLU GLU Ttf GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU GLU 

2 ILE ILE ILE met ILE thr leu ILE ILE ILE ILE ILE ILE ILE ILE ILE thr ILE ILE ILE ILE ILE ILE 

3 VAL VAL VAL VAL VAL VAL VAL VAL gin VAL VAL VAL VAL VAL VAL VAL VAL VAL thr VAL VAL VAL VAL VAL VAL 

4 met met met met LEU met LEU LEU met LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 

5 THR THR THA THA THA THA THA THA THA THR THA THR THA THR THA THA THA THA THR THA THA THR THA THR THA 

6 GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLX GLX GLN GLN GLN GLN 

7 - SEA SER SER SER SER SER SEA SEA SER SEA SEA SEA SER SEA SER SEA SEA SEA SER SER SER SER SER SER SER 

8 PAO PRO PRO PRO PRO PRO PRO PRO PRO PAO PRO PAO PAO PAO PAO PAO PRO PRO PRO PRO PRO PRO PRO PRO 

9 ala ala ala ala ala ala GLY ala ser GLY GLY asx GLY GLY GLY GLY GLY GLY ala GLY ala 

F 10 THA THR THR THR ser gfy THA THA ser THA THA THR THR THA THR THA THA THR phe THR THA 

A 11 LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU met 

12 SER SER SER SER SER SEA SER SEA SER SEA SEA SER SER SEA SER SEA SER SEA 
1 13 val val val met val val LEU val ala LEU LEU LEU LEU LEU LEU LEU LEU ala 

14 SEA SER SER SER thr SEA SEA SER SER SER SER SER SER SER SER SER thr 

15 PAO PRO PRO PRO PRO PRO PRO PRO val PAO PRO PRO PRO PRO PAO PRO PRO 

16 .GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY GLY 

17 GLU GLU GLU GLU GLU gty GLU GLU asp GLU GLU GLX asp 

18 ARG ser gly ARG ARG thr val glu tys 

19 val ALA ALA ALA ALA ALA val val val val 

20 THH THA THA THA ser THA THA THA # asn 

21 LEU LEU LEU LEU LEU LEU ile LEU i!e ile 

22 SER SER SER SER SER SER tyr SER thr SER 

23 CYS CYS CYS CYS CYS CYS CYS CYS 

24 ARG AAG ARG SEA LYS ARG LYS 

25 ALA ALA ALA ALA SER ALA ALA ALA 

26 SER SER GLY SER SER SER 
27 GLU GLU GLN GLU GLN GLN 
27A 
278 

c 27C 
D 270 
R 27E 

27F , 
28 SER THR SEA LEU SEA THA ASP 

29 VAL VAL VAL SER LEU # ILE 

30 SEA ALA ASP SEA GLY ASP 

31 THA LYS GLX ASP ASP 

32 ASX SER THA ASN ASP 

33 LEU LEU VAL LEU VAL # MET 

34 ALA ALA ALA ALA ALA ASN 

35 TAP TAP TAP TRP TAP TAP 

36 TYR TYA TYR TVA TYR TYR 

37 GLX GLX GLX GLN GLN GLN 

38 GLX GLX GLX GLN HIS GLN 

39 LYS LYS LYS LYS 

40 PRO PAO PRO PRO 

F 41 GLY GLY 

R 42 GLN GLU 

2 43 ALA ALA 

44 LEU PRO ALA 
45 ARG AAG ILE 
46 LEU LEU PHE 

47 LEU LEU ILE 
48 ILE LEU ILE 

49 TYA TYR GLN 

50 GLY ALA GLU 

c 51 VAL THA ALA 

52 SER SER THA 
D 53 THR THR THR 
A 
2 54 AAG ARG LEU 

55 ALA PAO VAL 
56 ALA THR PRO 

57 GLY ASP GLY 

58 ILE ILE ILE 

59 PRO PRO PRO 

60 ASP ALA PAO 

61 AAG AAG ARG 

62 PHE PHE PHE 

63 THR SER SER 

64 GLY GLY GLY 
65 ARG SER SER 

66 ALA MET GLY 

67 SER SER TYR 

68 GLY GLY GLY 

69 THR THR THR 
70 ASP GLU ASP 

F 71 PHE PHE PHE 

R 72 THR THA THR 

3 73 LEU LEU LEU 

74 THA THR THR 
75 ILE ILE ILE 
76 SER PHE ASN 
77 ASP ARG ASN 
78 LEU VAL ILE 

79 GLU GLU GLU 
80 PRO SER SER 
81 GLU GLU GLU 
82 ASP ASP ASP 
83 PHE SER ALA 

84 ALA ALA ALA 
85 VAL VAL TYR 
86 TYR TYR TYA 
87 TYR TYR PHE 
88 CYS CYS CYS 

89 GLN GLN LEU 
90 GLN GLN GLN 
91 TYA HIS HIS 
92 ASP GLU ASP 
93 THR ASN 

c 94 SER PHE 

D 95 PRO PRO 

R 95A 
3 950 

95C 
950 
95E 
95F 
96 LEU 
97 THR THA 
98 PHE PHE 
99 GLY GLY 

100 GLY GLN 
101 GLY GLY 

F 102 THA THA 
A 103 LYS LYS 
4 104 LEU VAL 

105 ASP GLU 
106 VAL ILE 
106A 
107 ARG LYS 
108 ARG 
109 

314 of 389 Celltrion, Inc., Exhibit 1094



• 56 • HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill (cont"d) 

75 76 77 78 79 80 81 82 # OF # OF OCCURRENCES VARIABILITY 

DOB HS6 HBJ BUR LEG 86 AMY LO ID VKAPPA3 SEQUENCES AMINO OF MOST COMMON 
12 (K) WR 'CL ACIDS AMINO ACID 

# # 

0 
1 GLU GLU GLU GLU GLU 79 3 : 4 74(GLj'JciLJl3(GLU) 3.2 : 4.3 

2 ILE ILE !LE ILE ILE 79 5 5.3 

3 ile VAL VAL VAL VAL 79 4 76(VAL} 4.2 

4 met LEU val LEU LEU 79 3 65(LEU) 3.6 

5 THR THR THR 77 1 75(G~(~H~(GLN) 
1. 

6 GLN GLN GLN 77 2 2.1 2.2 

7 SER 75 1 75{SER) 1. 

8 PRO 74 1 ~!~~$I 
1. 

9 ala 69 6 : 7 9. 11. 

F 10 70 4 ~~wm 
4.2 

R 
11 68 2 2. 

1 12 67 1 67(SER) 1. 

13 67 5 ~~im~i 6.4 

14 66 2 2.1 

15 - 66 2 ~m~~$l 
2. 

16 62 1 1. 

17 62 3 : 4 56(GLU) : 50(GLU) 3.3 : 5. 

18 ARG 58 7 ~M~~> 8. 

19 ALA 60 2 2.3 

20 ala 59 5 53(THR) 5.6 

21 LEU 60 2 ~~~~~~ 
2.1 

22 SER 60 3 3.1 

23 CYS 50 1 5Q!CYS) 1. 

24 ARG 51 4 47(ARG) 4.3 

25 ALA 52 2 lM~~~» 
2. 

26 SER 49 2 2.1 

27 GLN 47 3 43(G~6csE3~)(GLN) 3.3 : 3.8 

27A SER 32 4 
278 

c 27C 
270 0 27E ·A 27F 1 28 LEU 47 8 25{VAL) 13. : 15. 

29 SER 44 6 ~~rn~m 
9.8 

30 GLY 40 7 12. 

31 ASN 39 10 24(SER) 16. 

32 TYR 40 8 28(TYR) 11. 

33 LEU 41 4 36(LEU) 4.6 

34 ALA 41 5 37(ALA) 5.5 

35 TAP TAP 38 1 38(TRP) 1. 

36 TYR TYR 39 1 39(TYR) 1. 

37 GLN GLN 39 1 : 2 39(GLN) : 33(GLN) 1. 2.4 

38 GLN GLN 37 2 3 36(GLN) 30(GLN) 2.1 : 3.7 

39 LYS LYS 33 3 5~1~~~) 3.4 

40 PRO PHE 34 3 3.2 

F 41 GLY GLY 27 2 26(GLY~ 2.1 

R 42 GLN GLN 27 4 24(GL~ : 2 GLN) 4.5 : 4.7 

2 43 ALA ALA 26 3 2 ALA) 3.4 

44 PRO PRO 27 3 25(PRO) 3.2 

45 ARG 26 3 24(ARG) 3.3 

46 LEU LEU 24 2 23(LEU) 2.1 

47 LEU LEU 23 2 22(LEU) 2.1 

48 MET ILE 22 3 20(1LE) 3.3 

49 TYR PHE 22 4 19jTYR} 4.6 

50 GLY ASP 21 5 16(GLY) 6.6 

c 
51 VAL 20 3 16(ALA) 3.8 

52 SER 20 2 18(SER) 2.2 
0 53 SER SER 21 2 16(SER) 2.6 
R 
2 54 ARG # 20 2 19(ARG) 2.1 

55 ALA ALA 23 3 21(ALA) 3.3 

_.21.... THR 22 4 19jTHR} 4.6 

57 GLY GLY 23 2 22(GLY} 2.1 

58 ILE VAL 23 3 21(1LE) 3.3 

59 PRO PRO 23 1 23(PR0) 1. 

60 ASP ASP 23 5 17(ASP) 6.8 

61 ARG ARG 23 1 23(ARGJ 1. 

62 PHE PHE 23 1 23(PHE) 1. 

63 SER SER 23 2 21(SER) 2.2 

64 GLY GLY 23 1 23(GLY) 1. 

65 SER SER 22 2 21(SER) 2.1 

66 GLY ALA 22 4 17(GLY) 5.2 

67 SER SER 22 2 ~~mi~l 2.1 

68 GLY GLY 22 1 1. 

69 ALA THR 22 2 21(THR) 2.1 

70 ASP 21 2 l9(ASP) 2.2 

F 71 PHE 21 1 21(PHE) 1. 

R 72 THR 21 1 21(THR) 1. 

3 73 LEU 21 1 21(LEU) 1. 

74 THR 21 2 20(THR) 2.1 

75 ILE 21 2 20(1LE) 2.1 

76 SER 21 3 19(SER) 3.3 

77 ARG ARG 22 5 16(ARG) 6.9 

78 LEU LEU 22 3 20(LEU) 3.3 

79 GU< GLU 22 2 21{GLU) : 20(GLU) 2.1 
2.3 

2.2 

80 PRO PRO 22 2 19(PRO) 

81 GLU GLU 22 2 ~~~~~~l 
2.1 

82 ASP ASP 22 1 1. 

83 PHE PHE 22 3 20(PHE) 3.3 

84 ALA ALA 22 1 22(ALA) 1. 

85 VAL VAL 22 2 21(VAL) 2.1 

86 TYR TYR 22 1 22(TYR) 1. 

87 TYR TYR 22 2 20(TYR) 2.2 

88 CYS CYS 22 1 221cvs1 1. 

89 GLN GLN 22 2 21(GLN) 2.1 

90 GLN GLN 22 1 22(GLN) 1. 

91 TYR TYR 22 2 20(TYR) 2.2 

92 GLY GLY 22 5 ~~!~~~l 6.9 

93 SER ASN 21 5 8.8 

c 94 SER SER 21 4 l8(SER) 4.7 

0 95 PAO GLN 21 3 18(PR0) 3.5 

R 95A 1 1 1(PR0) 

3 958 
95C 

950 
95E 
95F 
96 PHE TAP 19 10 4(TYR) 48. 

97 THR THR 20 2 19(THRj 2.1 

98 PHE PHE 20 1 20(PHE) 1. 

99 GLY GLY 20 1 20(GLY) 1. 

100 GLN GLN 20 2 18(GLN) 2.2 
101 GLY GLY 20 1 20(GLY) 1. 

F 102 SER THR 20 2 18(THR) 2.2 

R 103 LYS LYS 20 2 18(LYS) 2.2 
4 104 LEU VAL 20 2 11(VAL) 3.6 

105 GLU GLU 20 2 18(GLU) 2.2 
106 ILE ILE 20 3 18(1LE) 3.3 
106A 
107 LYS LYS 20 19!LYS! 2.1 

108 ARG 16 16(ARG) 1. 
109 10 lO(THR) 1. 
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• • 57 

ANTIBODY SPECIFICITIES: HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill 

2) WOL: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 

3) SIE: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 

5) NEU: CRYOGLOBULIN WITH ANTl-IGG ACTIVITY; B IDIOTYPE {KUNKEL.H.G .. WINCHESTER.R.J .. JOSLIN.F.G. & CAPRA.J.D. (1974) J.EXP.MED .. 139.128) 

6) GOT: CRYOGLOBULIN. WITH ANTHGG ACTIVITY; B IDIOTYPE 

7) PAY: CRYOGLOBULIN WITH ANTHGG ACTNITY; B IDIOTYPE 

8) SON: CRYOGLOBULIN WITH ANTI-LOW-DENSITY UPOPROTEIN ACTIVITY; B IDIOTYPE 

9) WEI': CRYOGLOBULIN WITH ANTI-LOW-DENSITY LIPOPROTEIN ACTIVITY; B IDIOTYPE 

10) GAR': CRYOGLOBULIN WITH ANT!-IGG ACTNITY; B IDIOTYPE 

11) PIE: _AUTOANTIBODY WHICH BINDS SPECIFICALLY TO INTERMEDIATE FILAMENTS 

12) FLO: CRYOGLOBULIN WITH ANTHGG ACTIVITY; B IDIOTYPE 

13) LOP: CRYOGLOBULIN WITH ANTHGG ACTIVITY; B IDIOTYPE 

14) SCA: CRYOGLOBUUN WITH ANTI-LOW-DENSITY LIPOPROTEIN ACTIVITY; B IDIOTYPE 

15) GLO: J'NTl-HUMAN GA~MA G GLOBULIN; WA IDIOTYPE; CRYOGLOBULIN WITH ANTHGG ACTIVITY; B IDIOTYPE 

18) MA: COLO AGGLUTININ WITH ANH-BLOOD GROUP I ACTIVITY (GROUP 1) 

19} NIC: COLD AGGLUTININ WITH ANTI-BLOOD GROUP SMALL I ACTIVITY 

20) CUR: CRYOGLOBULIN WITH ANTHGG ACTIVITY; B IDIOTYPE 

22) DRE: - COLO AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

23) PER: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

25) STE: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

26) GJ: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY (ATYPICAL) 

27) TAK: COLO AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

35) AJ: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

42) CLA: CRYOGLOBULIN WITH ANTl-IGG ACTIVITY; B IDIOTYPE 

43) SHE': CRYOGLOBUUN WITH ANTl-IGG ACTNITY; B IDIOTYPE 

48) POM: ANTI-HUMAN GAMMA G1 GLOBULIN; PO IDIOTYPE 

54) GOEll: ANTI-MEASLES VIRUS (WOODFOLK STRAIN); ANTl-SUBACUTE SCLEROSING PANENCEPHALITIS VIRUS (LEC STRAIN) 

62) TEH: ANTI-HUMAN GAMMA G GLOBULIN 

63) CAA(lll): ANTI-HUMAN GAMMA G GLOBULIN 

64) PLA: ANTI-HUMAN GAMMA G GLOBULIN 

65) PIN: ANTI-HUMAN GAMMA G GLOBULIN 

70) BOA: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

71) DAI: ANTI-HUMAN GAMMA G GLOBULIN 

72) WAL: ANTI-HUMAN GAMMA G GLOBULIN 

73) GOL: ANTI-HUMAN GAMMA G GLOBULIN 

74) GAG: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

CLASS: HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill 

5) NEU: !GM-KAPPA 

6) GOT: IGM-KAPPA 

7) PAY: !GM-KAPPA 

8) SON: !GM-KAPPA 

9) WEI': !GM-KAPPA 

10) GAR': !GM-KAPPA 

11) PIE: IGM-KAPPA 

12) FLO: IGM-KAPPA 

13) LOP: !GM-KAPPA 

14) SCA: !GM-KAPPA 

15) GLO: · •GM-KAPPA 

20) CUR: IGM-KAPPA 

42) CLA: !GM-KAPPA 

43) SHE': IGM-KAPPA 
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24) CAM: HOPPER,J.E .. NOYES.C .. HSU.R..HEINR!KSON.R. & GALLAGHER.W. {1979) J.IMMUNOL .. 122.2007-2010. (CHECKED BY AUTHOR 01/26183) 

25) STE: EDMAN.P. & COOPER.A.G. (1968) FEBS LETTERS.2.33-35. (CHECKED BY AUTHOR) 

26) GJ: CAPRA.J.D .. KEHOE.J.M .. WILUAMS.R.C .. JR .. FEIZl.T. & KUNKEL.H.G. (1972) PROC.NAT.ACAD.SCl.USA.69.40.43. (CHECKED BY AUTHOR) 
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' 
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44) JH: JEMMERSON.R .. KAPLAN.B .. DENTON.M.D .. ANDERAS.P .. ANDERSON.B. & MARGOL1ASH.E. (1979) BIOCHEMISTRY.18.4676-4683. 
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66) MCE: CAPRA,J.D .. KEHOE.J.M .. WILLIAMS.R.C .. JR .. FEIZl.T. & KUNKEL.H.G. (1972) PROC.NAT.ACAD.SCl.USA.69.40-43. (CHECKED BY AUTHOR) 

67) HAC: HOOD.L. & TALMAGE.D.W. (1970) SCIENCE.168,325-334. 
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69) BER: WANG.A.C.,WELLS.J.V .. FUDENBERG.H.H. & GERGELY.J. (1974) IMMUNOCHEM .. 11.341-345. (CHECKED BY AUTHOR) 

70) BOR: GERGELY,J .. WANG.A.C. & FUDENBERG.H.H. (1973) VOX SANG .. 24.432-440. (CHECKED BY AUTHOR) 

71) ORI: CAPRA.J.D. (1975) ADV.IMMUNOLOGY.20,1-40. (CHECKED BY AUTHOR) 

72) WAL: CAPRA,J.O. (1975) ADV.IMMUNOLOGY.20.1-40. (CHECKED BY AUTHOR) 

73) GOL: CAPRA,J.D. (1975) ADV.IMMUNOLO_GY.20,1-40. (CHECKED BY AUTHOR) 

74) GAG: CAPRA,J.0 .. KEHOE,J.M .. WILLIAMS.R.C .. JR .. FEIZl.T. & KUNKEL.H.G. (1972) PROC.NAT.ACAD.SCl.USA.69.40-43. (CHECKED BY AUTHOR) 

75) DOB: HOOD.L. & TALMAGE.D.W. (1970) SCIENCE,168.325-3:?4. 

76) HS8: HOOD.L .. GRAY,W.R .. SANOERS.B.G. & DREYER,W.J. (1967) COLD SPRING HARBOR SYMP. QUANTITATIVE BIOL .. 32,133-145. 

77) HBJ12: HOOD.L .. GAAY.W.R..SANDERS.B.G. & DREYER,W.J. (1967) COLD SPRING HARBOR SYMP. QUANTITATIVE BIOL .. 32,133-145. 

78) BUR(K): MOULIN.A. & FOUGEREAU.M. (1973) NATURE NEW BIOLOGY.246,176-178. (CHECKED BY AUTHOR) 

79) LEG: MOULIN.A. & FOUGEREAU.M. (1973) NATURE NEW BIOLOGY,246.176-178. (CHECKED BY AUTHOR} 

80) BS: MILSTEIN.C. (1969) FEBS LETTERS.2.301-304. (CHECKED BY AUTHOR) 

81) AMYLOID WR: WESTERMARK,P .. SLETTEN.K .. PITKANEN.P .. NATVIG.J.B. & LINOHOLM,C.E. (1982) MOL.IMMUNOL..19.447-450. (CHECKED BY AUTHOR 
06101183) 

82) VKAPPA3'CL: BENTLEY.D.L. & RABBITTS,T.H. (1981) CELL.24,613-623. (CHECKED BY AUTHOR 12/07/81) 

NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR1: 

FR2: 

FR3: 

FR4: 

IDENTICAL 

CDR1: 

CDR2: 

CDR3: 

SET 

SET 
SET 
SET 
SET 
SET 

1: Tll 1J.WOL(2).SIE(3J.NG9'CLl4J.NEU[5J.GOT{6).PAYl7J.SON[8!.WEl'[9J.GAR'(10J.PIE! 11).FLOl12).LOP[ 13).SCA[ 14).GLO[ 15).SALI 16). 
WIL[17J.MA[18!.NIC{19J.CUR[20).FR4[21J,DRE[22J.PER[23].CAM[24). (24 IDENTICAL) 

~~ ~i16rJ91i~a~1.~A~~iW1~A:5ENTICAL) 
4: KEA{33).SMl[34). (2 IOENftCAL HUMAN V-KAPPA-111; ALSO 1 MOUSE V-KAPPA-V: Vg'CL(122).) 
5: DRE[22J.PEF>{23).BRO'IGG[36]. (3 IDENTICAL) 
6: CLA[42!.SHE'[43). (2 IDENTICAL) 

SET 1: Tl[ 1 ), WOL(2l.SIEI 3J.NG9'CL(4J .NEU[5!.GOT[6J.SON{8) .GAR'( 101.PIE[ 11 J.F LO[ 12) .GLOJ 15 J .CUR[20). (12 IDENTICAL HUMAN 
V-KAPPA-111; ALSO 1 MOUSE V-KAPPA-1V: Vh'CL[12); AND 1 MOUSE V-KAPPA-V: Vg'CL[t22].) 

SET 1: Tl[1).W0L[2). (2 IDENTICAL) 
SET 2; GOT[6J.PAYl71.GAR'{ 10).PIE[11J,FL0[12).GL0115J.CUR[20). {7 IDENTICAL) 

sET 
1

' wo~IJU~~y.Rliic17l1~&~W6::5~c:::m.122~R~~TJ?~~p~~·~5~8?6d~1W~~[!~l;~-~~~6~~ A~~AfPHti'~:A~L~~fp.;i~~~~~;-~~l'trj',.i 
SET 2: POM(481. (IDENTICAL TO 1 HUMAN V-KAPPA-1: HAU[4).) 

SET 3: NE~~~%iT.~h~ti~J1~J~~~1:7J'.~~~~l~il1~RN~~~tJ~Hti~J.A~Dl~E~0'3~~ ~~K~~~A~:Ar~~i~h ALSO 3 HUMAN V-KAPPA-1: AGl7J. 

SET 4: SON[8). (IDENTICAL TO 1 HUMAN V-KAPPA-IV: VJl'CLl1J.) 

SETS OF COMPLEMENTARITY DETERMINING REGIONS: 

SET 1: SIE[3].IKE[381. (2 IDENTICAL) 
SET 2: NG9'CL!41.PAY[71.SON[8J.WEl'[9J.GAR'[10J.PIE{11 J,FLO{t2].GL0[151.CURJ201.DRE[22J.CAM{24]. (11 IDENTICAL) 
SET 3: TIL{39J. (IDENTICAL TO 1 MOUSE V-KAPPA-V: Vg'CL{122).) 

~H ~~ ~J>~!:kF1ri't?~~w~ii:GRJ'~1·~~n~~se.7<:c:~~~-~P~:.bes11Ji~L0[12).GLO[ 15J.CUR1201. (11 IDENTICAL) 

SET 1: POMl48J. !IDENTICAL TO 1 HUMAN V-KAPPA-1: LAY[39(.) 
SET 2: GOT[6).CUR!20J. (2 IDENTICAL) 
SET 3: PAY[7].GL0(15J. (2 IDENTICAL) 
SET 4: GAR'(10J.FL0[12j. (2 IDENTICAL) 

IDENTICAL SETS OF J-MINIGENES: 

SET 1: PIE( 11 J.VKAPPA3'CL(821. (2 IDENTICAL HUMAN V-KAPPA-111: ALSO 1 HUMAN V-KAPPA-1: AUl2J: 1 HUMAN V-KAPPA-11: 
RPM1-6410'CL(l6j; AND 1 HUMAN V-KAPPA-IV: PB171V'CL[3].) 

SET 2: GOT(6). (IDENTICAL TO 1 HUMAN V-KAPPA-1: AG[7J.) 
SET 3: GAR'(10!.FL0(12(.IARCIBL41'CL!28!. (3 IDENTICAL HUMAN V-KAPPA-111; ALSO 2 HUMAN V-KAPPA-1: OEN[46!.Bl(63]: AND 1 HUMAN 

SET 4: wo~[~~~~~i~t~J 11'g~NTICAL) 
SET 5: PAY(7!.GL0[15!. (2 IDENTICAL) 

SPECIFIC NOTES: 

4) NG9'CL: THE AMINO ACID SEQUENCE IS TRANSLATED FROM THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN CDNA. 

32) MCE': IT IS A CRYOIMMUNOGLOBULIN. THE AUTHORS ORIGINALLY DESIGNATED IT AS MCE. BUT IN ORDER TO DIFFERENTIATE IT FROM 
ANOTHER MCE SEQUENCED BY CAPRA ET AL .. IT IS DENOTED AS MCE'. 

42) CLA: THE AMINO ACID RESIDUES FOUND AT POSITION 9 WERE GLY ANO ALA. 

43) SHE": THE AMINO ACID RESIDUES FOUND AT POSITION 9 WERE GLY ANO ALA. 
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NOTES: 

44) JH: 

58)-WE: 

• 59 • HUMAN KAPPA LIGHT CHAINS SUBGROUP Ill {cont'd) 

THE NAME WAS GIVEN TO US BY THE AUTHORS. IT IS NOT INCLUDED IN THE PAPER. 

AT POSITIONS 20.29 AND 33 OF AMINO ACID SEQUENCE WERE FOUND BOTH LEU AND ILE. IN THE SAME SEQUENCE TWO RESIDUES WERE 

FOUND IN POSITIONS 1.3.4.9.10.15.17.19.20.21.22 AND 29. THE SECOND RESIDUES WERE GLU.VAL,LEU.GLY.THR.PRO,GLU.ALA.THR.LEU.SER 

ANO VAL. RESPECTIVELY. A DETERMINATION WAS NOT MADE IN THE ARTICLE AS TO WHETHER THE SEQUENCE BELONGED TO SUBGROUP 

I OR TO SUBGROUP Ill. 

81) AMYLOIO WR: AMINO ACID RESIDUES FOUND AT POSITION 54 ARE LEU AND ALA. 

82) VKAPPA3'CL: THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF CDNA FROM A 

MOUSE-HUMAN HYBRID CELL LINE. 
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• 60 

HUMAN KAPPA LIGHT CHAINS SUBGROUP IV 

F 
R 
1 

c 
D 
A 
1 

F 
A 
2 

c 
D 
R 
2 

F 
A 
3 

c 
D 
R 
3 

F 
R 
4 

0 

INVARIANT 
RESIDUES 

1 ASP 
2 
3 VAL 
4 

5 
6 GLN 
7 SER 
8 PRO 
9 

10 
11 LEU 
12 ALA 
13 VAL 
14 SE'R 
15 
16 GLY 
17 
18 
19 ALA 
20 THR 
21 
22 
23 CYS 
24 

25 
26 
27 
27A 
278 

27C LEU 
27D TYR 
27E 
27F SER 
28 

29 
30 LYS 
31 ASN 
32 TYR 
33 LEU 
34 ALA 
35 TAP 
36 TYR 
37 GLN 
38 GLN 
39 LYS 
40 PRO 
41 GLY 
42 GLN 
43 

44 PRO 
45 LYS 
46 LEU 
47 LEU 
48 ILE 
49 TYR 
50 TAP 
51 
52 
53 THR 
54 ARG 
55 GLU 
56 SER 
57 GLV 
58 VAL 
59 PRO 
60 ASP 
61 ARG 
62 PHE 
63 SER 
64 GLY 
65 SER 
66 GLV 
67 SER 
68 
69 THR 
70 ASP 
71 PHE 
72 THR 
73 LEU 
74 THR 
75 ILE 
76 SER 
77 SER 
78 LEU 
79 GLN 
80 ALA 
81 GLU 
82 ASP 
83 VAL 
84 ALA 
85 VAL 
86 TYR 
87 TYA 
88 CYS 
89 GLN 
90 GLN 
91 TYR 
92 
93 
94 
95 PRO 
95A 
958 
95C 

950 
95E 
95F 
96 
97 
98 PHE 
99 GLV 

100 
101 GLY 
102 THR 

103 LYS 
104 
105 GLU 
106 ILE 
106A 
107 
108 ARG 
109 

1 
VJI 
"CL 

2 
VKAPPA 

IV 
GERM LINE 

'CL 

ASP 
ILE 
VAL 
MET 
THR 
GLN 
SER 
PRO 
ASP 
SER 
LEU 
ALA 
VAL 
SER 
LEU 
GLV 
GLU 
ARG 
ALA 
THR 
ILE 

ASN 
CVS 
LVS 
SER 
SER 
GLN 
SER 
VAL 
LEU 
TYR 
SER 
SER 
ASN 
ASN 
LVS 
ASN 
TVA 
LEU 
ALA 
TAP 
TYR 
GLN 
GLN 
LVS 
PRO 
GLV 
GLN 
PRO 
PRO 
LVS 
LEU 
LEU 
!LE 
TYR 
TAP 
ALA 
SEA 
THA 
ARG 
GLU 
SEA 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 
GLY 
SER 
GLV 
SER 
GLV 
THR 
ASP 
PHE 
THR 
LEU 
THR 
ILE 

SER 
SER 
LEU 
GLN 
ALA 
GLU 
ASP 
VAL 
ALA 
VAL 
TYA 
TYR 
CVS 
GLN 
GLN 
TYA 
ASP 
THR 
ILE 

PRO 

THR 
PHE 
GLY 
GLV 
GLY 
THA 
LYS 
VAL 
GLU 
ILE 

LYS 
ARG 

ASP 
ILE 
VAL 
MET 
THR 
GLN 
SER 
PRO 
ASP 
SER 
LEU 
ALA 
VAL 
SER 
LEU 
GLV 
GLU 
ARG 
ALA 
THR 
ILE 
ASN 
CVS 
LVS 
SER 
SER 
GLN 
SER 
VAL 
LEU 
TYR 
SER 
SER 
ASN 
ASN 
LVS 
ASN 
TYR 
LEU 
ALA 
TRP 
TYR 
GLN 
GLN 
LVS 
PRO 
GLV 
GLN 
PRO 
PRO 
LVS 
LEU 
LEU 
ILE 
TVA 
TRP 
ALA 
SER 
THR 
ARG 
GLU 
SER 
GLV 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 
GLV 
SER 
GLV 
SER 
GLV 
THR 
ASP 
PHE 
THR 
LEU 
THA 
ILE 

SER 
SER 
LEU 
GLN 
ALA 
GLU 
ASP 
VAL 
ALA 
VAL 
TYR 
TYR 
CVS 
GLN 
GLN 
TYR 
TYR 
SER 
THA 
PRO 

3• 
P8171V 

"CL 

4 
LEN 

5• 
R.K. 

e· 
L. 

7· 
TUR 

B 
AH 

9 
DA 

10 11 12 13 
SCH 

14 
JUV DA·H DA·N JAH 

ASP 
ILE 
VAL 
MET 

TH. 

ASP ASP ASP ASP ASP ASP 
ILE !LE ILE !LE ILE ILE 
VAL VAL VAL VAL VAL VAL 
MET MET leu MET MET MET 

THR 
GLN 
SER 
PRO 
ASP 

~R ~A ™A ™A ~A ~R 
GLN GLN GLN GLN GLN GLN 
SER SER SER SER SER SER 
PRO PRO PAO PRO PRO PAO 
asn ASX ASX glx ASP 

SER 
LEU 
ALA 
VAL 
SER 
LEU 
GLV 
GLU 
ARG 
ALA 
THR 
lLE 

ASN 
CYS 
LYS 
SER 
SER 
GLN 
SER 
ILE 
LEU 
TVR 
SER 
SER 
ASP 
ASN 
LYS 
ASN 
TVR 
LEU 

SER SER SER SER SER SER 
LEU LEU LEU LEU LEU LEU 
ALA ~A ALA ALA ALA ALA 
VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER 

ai~ ai~ ai~ ai~ 8['Y 8['Y 
GLU GLX GLX GLU asp asp 
ARG ARG ARG ARG ARG gin 
ALA ALA ALA ALA ALA ALA 
THR 
ILE 

ASN 
CYS 
LVS 
SER 
SER 
GLN 
SER 
VAL 
LEU 
TYR 
SEA 
SEA 
ASN 
SER 
LYS 
ASN 
TYR 
LEU 

THR 
!LE 
ASX 

THR 
ILE 
ASX 

THR 
ILE 
ser 

CVS 
ARG 
SER 
SER 
GLN 
SER 
VAL 
LEU 

THR 
ILE 
ASX 
CVS 
ARG 
AAG 
ALA 
GLX 
ARG 
VAL 

TYR 

THR 
val 
ser 
CYS 
GLN 
ALA 

ALA ALA 
TAP 
TYR 
GLN 
GLN 
LYS 
PRO 
GLY 
GLN 
PRO 
PAO 
LYS 
LEU 
LEU 
1LE 
TYA 
TAP 
ALA 
SER 
THR 
ARG 
GLU 
SER 
GLV 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 
GLY 
SER 
GLY 
SER 
GLY 
THR 
ASP 
PHE 
THR 
LEU 
THR 
ILE 

SER 
SER 
LEU 
GLN 
ALA 
GLU 
ASP 
VAL 
ALA 
VAL 
TYR 
TYR 
CVS 
GLN 
GLN 
TYR 
TVA 
ASN 
LEU 
PRO 

TAP 
THR 
PHE 
GLY 
GLN 
GLV 
THA 

TAP 
TYR 
GLN 
GLN 
LYS 
PRO 
GLY 
GLN 
PAO 
PRO 
LVS 
LEU 
LEU 
ILE 

TYR 
TRP 
ALA 
SER 
THR 
ARG 
GLU 
SER 
GLY 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 
GLV 
SER 
GLY 
SER 
GLY 
THA 
ASP 
PHE 
THA 
LEU 
THR 
ILE 

SER 
SER 
LEU 
GLN 
ALA 
GLU 
ASP 
VAL 
ALA 
VAL 
TYA 
TVA 
CVS 
GLN 
GLN 
TYA 
TYR 
SER 

THA 
PAO 

TVA 
SER 
PHE 
GLY 
GLN 
GLY 
THR 

PRO 
GLY 
GLN 
ALA 
PAO 
LYS 
LEU 
LEU 
ILE 

TYA 
TAP 
GLV 
ARG 

SER 
GLY 
SER 
GLY 
SER 
LYS 

ASP 
ILE 
VAL 
MET 
THR 
GLN 
SER 
PAO 
ASP 
SER 
LEU 
ALA 
VAL 
SER 

&L.'Y 
asp 
gin 
ALA 
THR 
val 
ser 

CVS 
GLN 
ALA 

LYS 
VAL 
GLU 
ILE 

LVS 
LEU 
GLU 
ILE 

LEU 
GLU 
ILE 

LYS LYS ARG 
ARG ARG 

THR 

ASP 
ILE 
VAL 
leu 

8~ 
SER 
PRO 
ASP 
SER 
LEU 
ALA 
VAL 
SER 
LEU 
GLV 
asp 
leu 

ALA 
THA 
leu 
ser 

CVS 
GLN 
ALA 
SER 
GLN 

VAL 
LEU 
TVA 

ASP 

LYS 

ASP ASP ASP 
ILE !LE leu 
VAL VAL VAL 
MET MET MET 
THR 
GLN 
SER 
PRO 
ASP 
thr 

LEU 
ALA 
VAL 

THA 
GLN 
SER 
PRO 
ala 

thr 
LEU 
ALA 
VAL 

THR 
GLN 
SER 
PRO 

LEU 
ALA 
VAL 

• 15 # OF # OF 
AMYLOID SEQUENCES AMINO 

GAB ACIDS 

ASP 
ILE 
VAL 
MET 
THR 
GLN 

PRO 
ASX 

ALA 
THR 
ILE 

~~ 
LYS 

15 
15 
15 
15 

15 
15 
14 
15 
15 
13 
14 
14 
14 
11 

11 
11 
11 
11 
12 

12 
12 
12 
10 
10 

9 
7 
7 
6 
7 

6 
5 
5 
4 
5 
4 
5 
4 
4 
4 

4 
4 
4 
4 
4 

4 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
4 

4 
4 
4 

4 
4 

4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 

2 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 

4 
3 
1 

1 
2 
1 
2 
2 
1 
1 
1 
5 
2 
1 
1 
1 
1 

2 
1 

2 : 3 
3 
1 

1 
3 
3 
1 
3 
3 
2 
: 2 
2 
2 

2 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
2 

1 
2 
2 
1 

1 
1 
1 
1 
2 

1 
1 
1 
2 
3 
3 
1 

2 
2 
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61 

HUMAN KAPPA LIGHT CHAINS SUBGROUP IV (cont'd) • • OCCURRENCES VARIABILITY 
OF MOST COMMON 

AMINO ACID 

0 
1 15(ASP) 1. 
2 14(1LEt 2.1 
3 15(VAi1i 1. 
4 13(ME 2.3 
5 ~~~~~I 2.1 
6 1. 
7 14(SER) 1. 
8 15(PRO) 1. 
9 10(ASP) : 7(ASP) 7.5 : 11. 

F 10 11{SER) 2.4 
R 11 ~~k~~ 1. 
1 12 1. 

13 ~~~~~ 1. 
14 1. 
15 8(LEU) 2.8 
16 11(GLY) 1. 
17 !(GLi\'(A~d~GLU) 3.1 : 6.6 
18 4.1 
19 12(ALA) 1. 

20 12(THR) 1. 
21 9(1LE} 4. 
22 7(ASN) : 4( +) 5.1 : 9. 
23 10(CYS) 1. 
24 5(LYS) 6. 
25 5{SER) 5.4 
26 S(SER) 2.3 
27 7(GLN) : 6(GLN) 1. 2.3 
27A 5(SER) 
278 6(VAL) 

c 27C ~Pr~l:{I 0 270 

A 27E 4(SER) 
1 27F 4(SER) 

28 3(ASN) 3.3 
29 3(ASN) 2.7 
30 5(LYS) 1. 
31 !~~~~~ 1. 
32 1. 
33 4(LEU} 1. 

34 ~ALA} 1. 
35 4(TRP) 1. 
36 4(TYR) 1. 
37 4(GLN) 1. 
38 4(GLN) 1. 
39 ~~~§) 1. 
40 1. 

F 41 ~~gt~~ 1. 
A 42 1. 
2 43 4(PRO) 2.5 

44 5(PRO) 1. 
45 5(LYS} 1. 
46 5(LEU) 1. 
47 5(LEU) 1. 
48 5(1LE) 1. 
49 5(TYR) 1. 
50 5(TAP) 1. 

c 51 4(ALA} 2.5 
52 4(SER) 2.5 0 53 4(THR) 1. A 

2 54 !!~~3? 1. 
55 1. 
56 4{SEA) 1. 
57 !~~}~/ 1. 
58 1. 
59 4(PRO) 1. 
60 4(ASP) 1. 
61 4(ARG) 1. 
62 4(PHE) 1. 
63 S(SER) 1. 
64 5(GL~ 1. 
65 5(SER 1. 
66 5(GL 1. 
67 ~~t~ 1. 
68 2.5 
69 4(THR) 1. 
70 4{ASP} 1. 

F 71 4(PHE) 1. 
R 72 :!mm 1. 
3 73 1. 

74 4(THR) 1. 
75 4(1LE) 1. 
76 4(SER) 1. 
77 4(SER) 1. 
78 4(LEU) 1. 
79 4(GLN) 1. 
80 4(ALA) 1. 
81 4(GLU) 1. 
82 :ie~r~ 1. 
83 1. 
84 4(ALA) 1. 
85 4(VAL) 1. 
86 4(TYR) 1. 
87 !!g~~ 1. 
88 1. 
89 4(GLN) 1. 
90 4(GLN) 1. 
91 4(TYR) 1. 
92 3(TYR) 2.7 
93 2(SER) 6. 

c 94 ~ii~m 6. 
0 95 1. 
R 95A 
3 958 

95C 

950 
95E 
95F 
96 1( +) 4. 
97 2{THR) 3. 
98 3(PHE} 1. 
99 3(GLY) 1. 

100 2(GLN} 3. 
101 3(GLY) 1. 

F 102 3(THR) 1. 
R 103 ~~L rsi 1. 
4 104 4. 

105 4(GLU) 1. 
106 4(1LE) 1. 
106A 

107 3(LYS) 2.7 
108 ~1~~~? 1. 
109 
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• 62 • ANTIBODY SPECIFICITIES: HUMAN KAPPA LIGHT CHAINS SUBGROUP IV 

3) PB171V'CL: ANTI-STREPTOCOCCUS GROUP A CARBOHYDRATE WITH SPECIFICITY FOR N-ACETYL GLUCOSAMINE 

5) R.K.: COLO AGGLUTININ WITH ANTl-PR1H ACTIVITY (ABC MEMBRANE ANTIGEN ON HUMAN ERYTHROCYTES INACTIVATED BY PROTEOLYTIC ENZVMES 
AND NEURAMINIOASE) 

6) L.TH.: pii~~6'E.:i-r~TJ~'rviti'~1H A~iT1:E't2~~T~~6"'ZsJrBC MEMBRANE ANTIGEN ON HUMAN. RAT ANO GUJNEA PIG ERYTHROCYTES INACTIVATED BY 

7) TUR: COLO AGGLUTININ WITH ANTI-PR ACTIVITY 

REFERENCE: HUMAN KAPPA LIGHT CHAINS SUBGROUP IV 

1) VJl'CL: KLOBECK.H.G .. BORNKAMMM.G.W .. COMBRIATO.O .. MOCIKAT.R .. POHLENZ.H.O. & ZACHAU.H.G. (1985) NUC.ACIDS RES .. 13.6515-6529. (CHECKED 
BY AUTHOR 02125186) 

2) VKAPPA IV GERMLINE'CL: KLOBECK.H.0 .. BORNKAMMM.G.W .. COMBRIATO.G .. MOCIKAT.R .. POHLENZ.H.D. & ZACHAU.H.G. (1985) NUC.ACIDS RES .. 13, 
6515-6529. 

3) PB171V;~L-i-H~-6~1~i~A~·~'Ai~R&Fg~%Ps~oJ~9~! NUC.ACIDS RES .. 13.6531-6544. (CHECKED BY AUTHOR 03119186 WHO CORRECTED A MISPRINT 

4) LEN: SCHNEIDER.M. & HILSCHMANN,N. (1974) Z.PHYSIOL.CHEM .. 355.1164-1168. (CHECKED BY AUTHOR) 

5) R.K.:- WANG.A.C .. FUOENBERO.H.H .. WELLS.J.V. & ROELCKE.O. (1973) NATURE NEW BIOLOGY.243.126-128. (CHECKED BY AUTHOR) 

6) L.TH.: WANG.A.C .• FUDENBERG.H.H.,WELLS.J.V. & ROELCKE.D. (1973) NATURE NEW BIOLOGY.243,126-128. (CHECKED BY AUTHOR) 

7) TUR: CAPRA.J.D .. KEHOE.J.M .. WILLIAMS.R.C .. JR .. FEIZl.T. & KUNKEL.H.G. (1972) PROC.NAT.ACAD.SCl.USA.69.40-43. (CHECKED BY AUTHOR) 

8) AH: PICK.A.l..WANG.A.C .. FROHLICHMAN.R. & FUDENBERG.H.H. (1982) ACTA HAEMAT.,68.207-214. (CHECKED BY AUTHOR 05126183) 

9) 0'4.: WANG.A.C .. ZHANG,H.S .. BONEWALD.L..TUNG.E .. BOUVET.J.P. & LIACOPOULOS.P. (1985) MIAMI WINTER SYMP .. 17.335-336. (CHECKED BY AUTHOR 
02/25186 WHO CORRECTED RESIDUES AS SHOWN) 

10) DA-H: JhOu~E~:i::i..\lAcfc§'f8uuL~~f:f.LLLl§T:J~ .. :AANNDD:.R~:'rU'NNJV· && -X"tNN£.AAJ'.· (~~~~) JJi~~UUNN&L:111i~S1~~~°24. (CHECKED BY AUTHOR 08104/80); 

11) DA-N: B~ou~~;:l:.L.'i~'b°/o'ttt.'o~~p".\f.'Lt'o<V/0~'bc;..~R~·+U~I~~l· l ~~~~A~i:f c1~~~fl Jj·~M~~~~L:i ~~im--~~~4. {CHECKED BY AUTHOR 08104180); 

12) JAH: SLETTEN.K .. HANNESTAD.K. & HARBOE.M. (1974} SCAND.J.IMMUNOL .. 3.219-222. (CHECKED BY AUTHOR 12/05177) 

13) SCH: SLETTEN.K.,HANNESTAO.K. & HARBOE.M. (1974) SCAND.J.IMMUNOL .. 3.219-222. (CHECKED BY AUTHOR 12/05/77) 

14) JUV: SLETTEN,K .. HANNESTAD.K. & HARBOE.M. (1974) SCANO.J.IMMUNOL .. 3.219-222. {CHECKED BY AUTHOR 12105177) 

15) AMYLO~~ci~~:TAP~~g·1~.{~~~¥~ii~~- ~x~'6~~~~~NEC~Ts~~°ls!~5:.Mygw'dENJ> :vMXb<f:?8~'~17'1~~~ENNER.P.P E COSTA & F.DE FREITAS EDS .. 

NOTES: HUMAN KAPPA LIGHT CHAINS SUBGROUP IV 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR1: 

FR2: 

FR3: 
FR4: 

SET l: VJl'CL[1J.VKAPPA IV GERMLINE'CL(2J.PB171V'CL[31.R.K.(5j. (4 IDENTICAL) 
SET 2: LEN(4].R.K.{51. (2 IDENTICAL) 
SET 3: OAl9J.DA-H[10J. (2 IDENTICAL) 

SET 
1

: VJre~It1l:~~::i:A1 1'{..g~~~~:-'K~~~!f-'t~gt,'f~~J?l71~~b41P.1~u~€'t'.13,."}.'p_t~1~iN~1?tJ:,~~~p~~~?i7~.P~~r::,7N~:it:i:i-~-~c~~£t~'fLIBS!. 
~g~~2~k~U'Ji~~~~mk1e1h~';r~ig~~~z~k~11:~~f:<,r-;~~~l~iJ4if~~.:-~12e~l.1~i[~~CLt~?~m1~.i~~J~i3~~ZB)ll 9I· 
PC7461 (NZB) ( 33!. PC2960{NZB)l 34l. 97 .C~A~ Y~[35J. l 0.A(A. TH)l 39(. H36-5( 48 J .40.C~A. TH) f 52 J .MOPC63( 541.ABPC22( 55]. 

~~~~~IN~~!}g3~~j~g~~&~~~~~~1i r3~11.KJ~~o~'f ~f~hlj.r,tfl.~2J~2~1~?./<'~~716'1~.~~;Y~h1~:;;~1i1~~fh~r.t;Ll~~p 15 
RABBIT V-KAPPA: 

4192(711.4363[85!.120[ 103].K-25( 112!.) 

SET 1: VJl'CU1J.VKAPPA IV GERMLINE'CL(2J.PB171V'CLl3J.LEN[4J. (4 IDENTICAL) 

SET l: PBl~~':..'..~~~lfo!h°L'I~J;~C~~DT~ ~UH~A~~-it;.~1!'.:1~~ 1 'w~lFJ1~\W1~~iJr~;\}j~g(~5t~irR~~OJ~R~~r:~~~U3P~A~9tL~~~1~1 • 
SET 2: LEN(4J. (IDENTICAL TO 3 HUMAN V-KAPPA-1: AG(7(.DEN(46J.Bl{63l; 2 HUMAN V-KAPPA-11: NIMl3J.FR{14J; AND 6 HUMAN V-KAPPA-111: 

NEU[51.GOT{6].GAR.{ 10J.FL0{ 12J.FR4(21 J.IARCIBL41'CLl281.) 
SET 3: VJl'CL[1(. (IDENTICAL TO 1 HUMAN V-KAPPA-111: SON(8J.) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 

CDR1: SET 1: VJl'CLl1J.VKAPPA IV GERMLINE'CL(2J. {2 IDENTICAL) 

COR2: SET 1: VJl'CL[1).VKAPPA IV GERMLINE'CL[2J.PB171V'CL[3J.LENl4J. (4 IDENTICAL HUMAN V-KAPPA-IV; ALSO 1 MOUSE V-KAPPA-VI: KPNl6 
'CL[70J.) 

CDR3: 

IDENTICAL SETS OF J-MINIGENES: 

SET 1: FB171V'CL(3]. (IDENTICAL TO 1 HUMAN V-KAPPA-1: AU[2); 1 HUMAN V-KAPPA-11: RPM1-6410'CL(16J; ANO 2 HUMAN V-KAPPA-111: 
PIEl11J,VKAPPA3"CLl82J.) 

+ THE FOLLOWING WERE EOUALL Y AND MOST FREOUENTL Y OCCURRING: 

AT POSITION 
22 
96 

104 

RESIDUES 
(SER.ASP.ASN) 

irn~:~~i 
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• 63 

HUMAN LAMBDA LIGHT CHAINS SUBGROUP I 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
R 
3 

c 
D 
R 
3 

F 
A 
4 

0 , 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20-
21 
22 
23 
24 

25 
26 
27 
27A 
27B 
27C 
270 
27E 
27F 
28 

29 
30 
31 
32 

INVARIANT 
RESIDUES 

PCA(.95) 
SER 
VAL(.95) 
LEU 
THA 
GLN(.95) 
PRO 
PRO 
SER 

SER 

PR0(.95) 
GLY 

VAL(.95) 

GLY 

33 VAL 
34 
35 TRP 
36 
37 
38 

39 
40 PRO 
41 GLV 
42 
43 

44 PRO 
45 
46 LEU 
47 
48 

49 
50 
51 
52 
53 
54 
55 
56 SER 
57 GLY 
58 
59 
60 
61 ARG 
62 
63 SER 
64 
65 SER 
66 LVS 
67 SER 
68 GLY 
69 
70 SER 
71 ALA 
72 
73 LEU 
74 
75 ILE 
76 
77 GLY 
78 LEU 
79 
80 
81 
82 
83 GLU 

84 
85 
86 TYR 
87 
88 CVS 
89 
90 
91 
92 
93 
94 
95 
95A 
958 
95C 
950 
95E 
95F 
96 
97 
98 PHE 
99 GLY 

100 
101 GLV 
102 THR 
103 
104 
105 THR 
106 VAL 
106A 
107 
108 GLN 
109 PRO 

1-
NEWM 

PCA 
SER 
VAL 
LEU 

THR 
GLN 
PRO 
PRO 
SER 

VAL 
SER 
GLV 
ALA 

PRO 
GLV 
GLN 
ARG 
VAL 
THR 
ILE 
SER 
CYS 
THR 

GLY 
SER 
SER 

SER 
ASN 
ILE 

GLV 

ALA 
GLV 
ASN 
HIS 
VAL 

LYS 
TRP 
TYR 
GLN 
GLN 

LEU 
PAO 
GLV 
THR 
ALA 

PRO 
LYS 
LEU 
LEU 
ILE 

PHE 
HIS 
ASN 
ASN 
ALA 

ARG 

PHE 
SER 

VAL 
SER 
LVS 
SER 
GLV 

SER 
SER 
ALA 
THR 
LEU 

ALA 
ILE 
THA 
GLV 
LEU 

GLN 
ALA 
GLU 
ASP 
GLU 

ALA 
ASP 
TVA 
TYA 
CVS 
GLN 
SER 
TVA 
ASP 
ARG 
SER 
LEU 

ARG 
VAL 
PHE 
GLV 
GLY 
GLY 
THR 
LVS 
LEU 
THR 
VAL 
LEU 
ARG 
GLN 
PRO 

2 
HA 

3 
LR 

4 5 6 7 B 
NIG 
-77 

9 10 11 12 13 
NIG NEW BL2 WAH 
-64 ·cL 

VOR RHE LOC OKA AMYLOID 
EPS 

PCA 
SER 
VAL 
LEU 

PCA 
SER 
VAL 
LEU 

PCA 
SER 
VAL 
LEU 

PCA 
SER 
VAL 
LEU 

gin 
SER 
VAL 
LEU 

PCA PCA PCA PCA PCA PCA 
SER SER SER SER SER SER 
VAL VAL VAL VAL VAL VAL 
LEU LEU LEU LEU LEU LEU 

THR THA THA THR THA THA THR THR THR THR THA 
GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO PRO PRO PAO PRO PRO PRO 
PRO PRO PRO PAO PRO PRO PRO PRO PRO PRO PRO 
SER SER SER SER SER SER SER SER SEA SER SER 

VAL 
SER 
GLY 
thr 

PRO 
GLY 
GLN 
ARG 
VAL 
THR 
ILE 
SER 
CVS 
SER 

GLV 
GLY 
SER 

SER 
ASN 
GLV 
THR 

GLV 
ASN 
ASN 
TVA 
VAL 
TVA 
TRP 
TYR 
GLN 
GLN 

LEU 
PRO 
GLY 
THR 
ALA 

PRO 
LVS 
LEU 
LEU 
ILE 

TYR 
ARG 
ASP 
ASP 
LYS 

ARG 
PRO 
SER 
GLV 
VAL 
PRO 
ASP 
ARG 
PHE 
SER 

GLY 
SER 
LVS 
SER 
GLV 

THR 
SER 
ALA 
SER 
LEU 

ALA 
ILE 
SER 
GLV 
LEU 

ARG 
SER 
GLU 
ASP 
GLU 

ALA 
HIS 
TVR 
HIS 
CVS 
ALA 
ALA 
TAP 
ASP 
TVA 

ARG 
LEU 
SER 
ALA 

VAL 
VAL 
PHE 
GLV 
GLV 
GLV 
THR 
GLN 
LEU 
THR 
VAL 
LEU 
ARG 
GLN 
PRO 

VAL 
SER 
GLY 
ALA 

PAO 
GLV 
glu 

ARG 
VAL 

fr~ 
SER 
CYS 
SER 

GLY 

VAL 
SER 
ala 
ALA 

PRO 
GLY 
GLN 
glu 
VAL 

VAL 
SER 
ala 
ALA 

PRO 
GLV 
GLN 
lys 

VAL 

VAL 
SER 
ala 

ALA 

PRO 
GLY 
GLN 
lys 

VAL 

ala 
SER 
GLY 
thr 

PRO 
GLY 
GLN 
ARG 
VAL 

ala 
SER 
GLY 
thr 

PRO 
GLY 
GLN 
ARG 
VAL 

ala 
SER 
GLY 
thr 

PRO 
GLY 
GLN 
ARG 
VAL 

ala 
SER 
GLY 
thr 

PRO 
GLY 
GLN 
ARG 
VAL 

ala ala 
SER SER 
GLY GLY 
thr thr 

PRO PRO 
GLY GLV 
GLN GLN 
ARG ARG 
VAL VAL 

THR THA THR THA THR THR THR THR THR 
ILE ILE ILE ILE ILE ILE ILE ILE ILE 

SER SER SER SER SER SER SER SER SER 
CYS CVS CVS CVS CYS CYS CYS CVS CVS 
SER SER SER PHE SER SER THR SER SER 
GLV GLV GLY GLY GLV GLY GLV GLV GLV 
SER GLV SER SEA SER GLV SER SER SER 
SER SER SER SER THR ASN ALA SER GLV 

SER THR 
ASN ASN 

ILE ILE 
GLV GLV 
ASP ASN 
ASN ASN 
PHE TVA 
VAL VAL 
SER SER 
TRP TRP 
TVR HIS 
GLN GLN 
GLN HIS 

LEU LEU 
PRO PRO 
GLV GLV 
THR THR 
ALA ALA 
PRO PRO 
LYS LVS 
LEU LEU 
LEU LEU 
ILE ILE 
TYR TYR 
ASP GLU 
ASN ASP 
ASN ASN 
LYS LYS 
ARG ARG 
PRO PRO 
SER- SER 
GLY GLY 
ILE ILE 

PRO PRO 
ASP ASP 
ARG ARG 
PHE ILE 
SER SER 

SER SER 
ASN ASN 

ILE ILE 
GLV GLV 
ASN ARG 
ASP TVR 
TVR TVR 
VAL VAL 
SER TVR 
TRP TRP 
TVR TVR 
GLN GLN 
GLN GLN 

VAL LEU 
PRO PRO 
GLV GLV 
THR THR 
ALA THR 

PRO PRO 
LVS LVS 
LEU LEU 
LEU LEU 
ILE ILE 
TVR TVR 
ASP LYS 
ASN ASP 
ASN ASN 
LYS GLN 
ARG ARG 
PRO PRO 
SER SEA 
GLV GLY 
ILE VAL 

PRO PRO 
ASP ASP 
ARG ARG 
PHE PHE 
SER SER 

SER PHE THR SER SER 
ASN ASP ASP ASN ASN 

ILE 
ILE ILE ILE GLY ILE 
GLY GLV GLV GLU GLV 
SER ARG SER THR SER 
ASN ASN ASN ASN HIS 
THA SER SER SER THR 
VAL VAL VAL VAL VAL 
THR 
TRP 
TVR 
GLN 
HIS 

LEU 
PRO 
GLY 
THR 
ALA 

PRO 
LVS 
LEU 
LEU 
ILE 
TVR 
SER 
ASN 
ASP 
GLN 

ARG 
PRO 
SEA 
GLV 
VAL 
PRO 
HIS 
ARG 
PHE 
SER 

ASN 
TAP 
TVR 
GLN 
VAL 

HIS 
PRO 
GLY 
THR 
ALA 

PRO 
ARG 
LEU 
LEU 
ILE 

TVA 
SER 
SEA 
ASP 
GLN 

ARG 
SER 
SER 
GLV 
VAL 

PAO 
ASP 
ARG 
PHE 
SEA 

ILE 
TRP 
TVA 
GLN 
GLN 

VAL 
PRO 
GLV 
LVS 
ALA 

PRO 
LVS 
LEU 
LEU 
ILE 

TVA 
TVA 
ASN 
ASP 
LEU 

LEU 
PRO 
SER 
GLY 
VAL 

SER 
TAP 
TVA 
GLN 
HIS 

LEU 
PRO 
GLY 
THR 
ALA 

PRO 
LVS 
LEU 
LEU 
ILE 

TVA 
GLU 
ASP 
ASN 
SER 

ARG 
ALA 
SER 
GLV 
VAL 

ASN 
TAP 
TVA 
HIS 
GLN 

PHE 
PRO 
GLV 
THR 
ALA 

PAO 
LVS 
LEU 
LEU 
ILE 

TYR 
ARG 
ASN 
ASP 
GLN 

ARG 
PRO 
SER 
GLY 
VAL 

SER SER PRO 
ASP ASP ASP 
ARG ARG ARG 
PHE PHE PHE 
SEA SER SER 

GLY 
SER 
LYS 
SER 
GLY 

ALA GLY GLY GLV 
SER SER SER SER 
LVS LYS LVS LVS 
SER SER SEA SER 
GLV GLV GLV GLV 

GLV 
SER 
LVS 
SER 
GLY 

ALA ALA GLY 
SER SER SER 
LYS LVS LYS 
SER SER SER 
GLV GLY GLV 

THR 
SER 
ALA 
THR 
LEU 

GLY 
ILE 
THR 
GLV 
LEU 

GLN 
THR 
GLY 
ASP 
GLU 

ALA 
ASP 
TVA 
TVA 
CYS 
GLV 
THR 
TAP 
ASP 
SER 
SER 
LEU 
SER 
VAL 

GLV 
MET 
PHE 
GLV 
GLV 
GLV 
THR 
ARG 
VAL 
THR 
VAL 
LEU 
GLV 

THR 
SEA 
ALA 
THR 
LEU 

ALA 
ILE 
THR 
GLY 
LEU 

ARG 
THR 
GLV 
ASP 
GLU 

ALA 
ASP 
TVR 
TVA 
CVS 
ALA 
THR 
TRP 
ASP 
SER 
SER 
LEU 
ASN 
ALA 

VAL 
VAL 
PHE 
GLV 
GLV 
GLV 
THR 
LVS 
VAL 
THA 
VAL 
LEU 
GLY 
GLN 
PRO 

THR 
SER 
ALA 
THR 
LEU 

THA ALA THR THR THR THR 
SER SER SER SER SER SER 
ALA ALA ALA ALA ALA ALA 
SER SER SER SER SER SER 
LEU LEU LEU LEU LEU LEU 

GLV 
ILE 
THR 
GLV 
LEU 

ALA ALA 
ILE ILE 
SEA SER 
GLV GLV 
LEU LEU 

GLN 
THR 
GLV 
ASP 
GLU 

ARG GLN 
SER SER 
GLU GLU 
ASP ASP 
GLU GLU 

ALA 
ASP 
TVA 
TVA 
CVS 
GLV 
THR 
TAP 
ASN 
ASN 
SER 
LEU 
SER 
GLV 

ALA 
ASP 
TVA 
TYR 
CVS 
ALA 
ALA 
TRP 
ASP 
ASP 
SER 
LEU 

TRP TRP 
VAL VAL 
PHE PHE 
GLV GLV 
GLV GLY 
GLV GLV 
THR THR 
LVS THR 
LEU LEU 
THR THR 
VAL VAL 
LEU LEU 

THR 
ASP 
TVA 
TVA 
CVS 
ALA 
THA 
TAP 
ASP 
ASP 
SER 
LEU 
ASN 
GLV 

PRO 
VAL 
PHE 
GLV 
GLV 
GLV 
THR 
LVS 
VAL 
THR 
VAL 
GLN 

ALA 
ILE 
SER 
GLV 
LEU 

GLN 
SER 
GLU 
ASN 
GLU 

ALA 
ILE 
SER 
GLV 
LEU 

GLU 
SER 
GLU 
ASP 
GLU 

ALA 
ILE 
SER 
GLV 
LEU 

GLN 
PRO 
GLU 
ASP 
GLU 

ALA ALA THR 
ASP ASP ASP 
TYR TVA TVA 
PHE TVA TVA 
CVS CYS CVS 
ALA ALA ALA 
THA ALA ALA 
TAP TRP TAP 
ASP ASN ASP 
ASP ASP ASP 
SER SER SER 
LEU LEU LEU 
ASP ASP ASP 
GLY GLU VAL 

PRO 
VAL 
PHE 
GLY 
GLV 
GLV 
THR 
LVS 
VAL 
THR 
VAL 
LEU 

PAO 
GLV 
PHE 
GLV 
GLV 
GLY 
THR 

LVS 
LEU 
THR 
VAL 
LEU 

ALA 
VAL 
PHE 
GLY 
THA 
GLV 
THR 
LVS 
VAL 
THR 
VAL 
LEU 

ALA 
ILE 

SER 
GLY 
LEU 

GLN 
SER 
GLU 
ASP 
GLU 

ALA 
ASP 
TVA 
TVA 
CYS 
ALA 
ALA 
TAP 
ASP 
ASP 
SER 
LEU 
ASP 
GLY 

PRO 
VAL 
PHE 
GLV 
GLV 
GLV 
THR 
LVS 
LEU 
THR 
VAL 
LEU 

GLV SER G~_V GLY GLV GLV GLV 
GLN 
PRO 

GLN GLN GLN GLN GLN 
PRC PRO PRO PRO PRO 

VAL 
LEU 

THR 
GLN 
PRO 
PRO 
SER 

leu 
SER 
ala 
ALA 

PRO 
GLY 
GLN 
ARG 
VAL 

ser 
ILE 

SER 
CVS 
SER 

GLV 
SER 
SER 

SER 
ASN 
ILE 
GLY 
LYS 
ASN 
TYR 
VAL 

ASP 
TAP 
TYR 
GLN 
GLN 

LEU 
PRO 
GLY 
THR 
ALA 

PRO 
LYS 
LEU 
LEU 
ILE 

PHE 
ASN 
ASN 
ASN 
LVS 

ARG 

ARG 
PHE 
SER 

GLV 
SER 
LYS 
SER 
GLV 

THR 
SER 
ALA 
THR 
LEU 

GLV 
ILE 
THR 
GLV 
LEU 

GLN 
THR 
GLV 
ASP 
GLU 

ALA 
ILE 
TVA 
TVR 
CVS 
GLV 
THR 
TYR 
ASP 
ASN 
ARG 
ARG 

SER 
VAL 
PHE 
GLV 
GLV 
GLV 
THR 
ASN 
VAL 
THR 
VAL 
VAL 
GLV 
GLN 
PRO 

• 
14 15 15· 

HBJ COX KOH 
7 

17 
HS 
92 

18 
HS 
78 

19 
NlG 
-51 

20 
HS 
94 

21 
HBJ 
11 

PCA PCA PCA PCA PCA PCA PCA PCA 
SER SER SER SER SER SEA SER SER 
VAL VAL VAL VAL ala VAL VAL VAL 
LEU LEU LEU LEU LEU LEU LEU LEU 

22 
BJ 
98 

23 
MZ 

THR THR THR THR THR THR THR THR THR 
GLN GLN GU GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO PRO PRO PRO 
PRO PRO PRO PRO PRO PRO PRO PRO 
SER SER SER SER SER SER SER SER 

ala 
SER 
GLY 
thr 

PRO 
GLV 
GLN 
gly 

VAL 

ala 
SER 
GLY 
thr 

ser 
GLY 
GLN 
ARG 
VAL 

ala 
SER 
GLY 
thr 

PRO 
GLY 
GU 
ser 
VAL 

THR THR THR 
ILE ILE ILE 

SER SER SER 
CVS CVS 
SER SER 
GLV GLV 
SER SER 

SER 

SER 
ASN 

LEU 

GLY 
SER 
ASN 
GLN 
VAL 

ASN 
TAP 
TVA 
ARG 
HIS 

LEU 
PRO 
GLV 
THR 
ALA 

PRO 
LYS 
LEU 
VAL 
ILE 

TYR 
SER 
ASP 
SER 
GLN 
ARG 
PRO 
SER 
GLY 
VAL 
PRO 
ASP 
ARG 
ILE 
SER 

ALA 
SER 
LYS 
SER 
GLV 

THR 
SER 
ALA 
SER 
LEU 

ALA 
ILE 
SER 
GLV 
LEU 

GLN 
SER 
GLU 
ASP 
GLU 

SER 
ASP 
TVR 
TVA 
CVS 
ALA 
SER 
TAP 
ASP 
ASP 
SER 
LEU 
ASP 
GLY 

PRO 
VAL 
PHE 
GLV 
GLV 
GLV 
THR 

LVS 
VAL 
THA 
VAL 
LEU 
GLV 
GLN 
PRO 

VAL 
SER 
GLY 
ALA 

PRO 
GLY 
GLN 
ARG 

VAL 
SER 
GLY 
ALA 

PRO 
GLV 
GLN 
thr 

VAL 
THR 

ala VAL 
SER SER 
GLY ala 
val ALA 

PRO PRO 
GLV GLY 
GLN GLN 
ser ARG 
VAL 

ile 
ILE 

SER 
CYS 
SER 

GLV 
SER 
SER 

SER 
ASN 

ILE 

GLY 
ARG 
ASN 
THR 
VAL 

ASN 
TRP 
TVA 
GLN 
GLN 

VAL 
PRO 
GLV 
ALA 
ALA 

PRO 
LYS 
LEU 
LEU 
VAL 

TYR 
SER 
ASN 
ASN 
GLN 
TAP 
PRO 
SER 
GLV 
VAL 

PRO 
ASP 
ARG 
PHE 
SER 

GLY 
SER 
LVS 
SER 
GLV 
THR 
SER 
ALA 
SER 
LEU 

ALA 
ILE 

SER 
GLV 
LEU 

HIS 
SER 
GLU 
ASP 
GLU 

ALA 
ASP 
TVA 
PHE 
CYS 
ALA 
THR 
TAP 
ASP 
ASP 
SER 
LEU 
ASP 
GLY 

PRO 
VAL 
PHE 
GLV 
GLV 
GLY 
THR 

LVS 
LEU 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

ala 
SER 
GLY 
thr 

PRO 
GLV 
GLN 
ARG 

SER 
ala 

ALA 

VAL ala 
THR ile 
ser ILE 
ile SER 

CYS CVS 
SER 

GLY 
SER 
SER 

SER 
ASN 

MET 
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~------- • • 64 

HUMAN LAMBDA LIGHT CHAINS SUBGROUP I (cont"d) 

24 #OF # OF OCCURRENCES VARIABILITY 

FUL SEQUENCES AMINO OF MOST COMMON 

# ACIDS AMINO ACID 

0 
1 20 2 19(PCA) 2.1 

2 20 1 20(SER) 1. 

3 21 2 20(VAL) 2.1 

4 21 1 21(LEU) 1. 

5 22 1 22(THA) 1. 

6 21 1 : 2 21(GLN) : 20(GLN) 1. : 2.1 

7 21 , 21(PAO) 1. 

8 21 1 21(PRO) 1. 

9 21 1 21{SER) 1. 

F 10 

A 11 21 3 ~J~~~~» 
5.7 

1 12 22 1 1. 

13 22 2 16{GLY) 2.8 

14 22 3 11(THA) 6. 

15 21 2 20(PAO) 2.1 

16 21 1 21(GLY) 1. 

17 21 2 20(GLN) : 19{GLN) 2.1 : 2.2 

18 21 6 ~~ic:si 
9. 

19- 20 2 2.1 

20 20 4 16(THR) 5. 

21 19 2 ~:i~LifAi 
2.1 

22 19 2 2.1 

23 CVS 19 1 19jCYS} 1. 

24 SER 18 3 15(SER) 3.8 

25 GLY 18 1 ~~~€~ 
1. 

26 ASN 17 3 3.9 

27 SER 16 5 12(SER) 6.7 

27A 
278 

c 27C 

D 270 SER 15 3 12(SER) 

R 27E 15 3 12(ASN) 

1 27F 4 3 ,~:t~l 28 15 5 7.5 

29 14 3 1~\~~~ 3.5 

30 14 7 25. 

31 14 4 11(ASN) 5.1 

32 14 6 5(TYR) 17. 

33 14 1 14(VAL) 1. 

34 14 7 41 + l 25. 

35 14 1 14(TRP) 1. 

36 14 2 .13(TYR) 2.2 

37 14 3 12(GLN) 3.5 

38 14 3 9(GLN) 4.7 

39 14 4 9(LEU) 6.2 

40 14 1 ~~~~$? 
1. 

F 41 14 1 1. 

R 42 14 3 12(THR) 3.5 

2 43 14 2 13{ALA) 2.2 

44 14 1 14(PRO) 1. 

45 14 2 13{LYS) 2.2 

46 14 1 1~LEUl 1. 

47 14 2 1 LEU 2.2 

48 14 2 1 ILE) 2.2 

49 14 2 12jTYRj 2.3 

50 14 6 4(SER) 28. 

c 5! 14 3 8(ASN) 5.3 

52 14 3 8(ASN) 5.3 
D 53 14 5 6(GLN) 12. 
R 
2 54 14 3 12(ARG) 3.5 

55 12 3 10(PRO) 3.6 

56 12 1 12!SER) 1. 

57 12 1 1~!~.!:C? 
1. 

58 12 2 2.7 

59 12 2 10(PRO) 2.4 

60 12 2 11(ASP) 2.2 

61 13 1 rn~~~~ 
1. 

62 14 2 2.3 

63 14 1 14(SER) 1. 

64 14 3 9(GLY) 4.7 

65 14 1 14(SER) 1. 

66 14 1 14(LYS) 1. 

67 14 1 ~~~i~ 
1. 

68 14 1 1. 

69 14 3 1~g~~~ 
3.5 

70 14 1 1. 

F 71 14 1 14(ALA) 1. 

R 72 14 2 9(SER) 3.1 

3 73 14 1 14(LEU) 1. 

74 14 2 1~ALA) 2.5 

75 14 1 1 ~::~) 1. 

76 14 2 3.1 

77 14 1 14(GLY) 1. 

78 14 1 14(LEU) 1. 

79 14 4 ~~~~~~ 
6.2 

80 14 4 7. 

81 14 2 10(GLU) 2.8 

82 14 2 ~~~r~~ 
2.2 

83 14 1 1. 

84 14 3 11(ALA) 3.8 

85 14 3 12(ASP) 3.5 

86 14 1 14(TYR) 1. 

87 14 3 1~6"~l 
3.8 

88 14 1 1. 

89 14 3 1~~~~) 
4.2 

90 14 3 6. 

91 14 2 12(TRP) 2.3 

92 14 2 12(ASP) 2.3 

93 14 5 8(ASP) 8.8 

c 94 14 2 1~r~m 
2.3 

D 95 14 2 2.2 

R 95A 11 3 :~r~ 
3 958 11 4 

95C 

950 
95E 
95F 
96 14 7 6(PRO) 16. 

97 14 3 1g{VAL! 3.5 

98 14 1 14(PH~ 1. 

99 14 1 14(GL 1. 

100 14 2 13(GL 2.2 

101 14 1 ~~~~~ 
1. 

F 102 14 1 1. 

R 103 14 5 1~Lrsl 7. 

4 104 14 2 4. 

105 14 1 14(THR) 1. 

106 14 1 14(VAL) 1. 

106A 14 3 12(LEU) 

107 14 3 11jGLY) 3.8 

108 12 ~~~~~ 
1. 

109 12 1. 
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• 65 

ANTIBODY SPECIFICITIES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP I 

1) NEWM: ANTl-3-(3'-HYOROXY-3",7",11",15'.TETAAMETHYL HEXAOECYL) 2-METHYL 1.4 NAPHTHOQUINONE(VIT.K10H) 

16) KOH: ANTI-HUMAN GAMMA G GLOBULIN 

REFERENCE: HUMAN LAMBDA LIGHT CHAINS SUBGROUP I 

1) NEWM: CHEN.B.L & POLJAK.R.J. (1974) BIOCHEMISTRY.13.1295-1302. (CHECKED BY AUTHOR 01/24178) 

2} HA: SHINOOA,T.,TITANl,K. & PUTNAM.F.W. (1970) J.BtOL.CHEM .. 245.4475-4487. (CHECKED BY AUTHOR 0&15/83) 

• 
3) LR: CAULIN-GLASER.T .. PRELLl.F. & FRANKLIN.E.C. (1982) J.LAB.CLIN.MED .. 99.845-851. (CHECKED BY AUTHOR 12110182) 

4} NIG-64: TONOIKE.H .. KAMETANl,F .. HOSHl.A .. SHINODA.T. & ISOBE.T. (1985) BIOCHEM.BIOPHYS.RES.COMMUN.,126, 1228-1234. 

5) NEW: LANGER.B .. STElNMETZ-KAYNE.M. & HILSCHMANN,N. (1968) Z.PHYSIOL.CHEM .. 349.945-951. 

6) BL2 'CL: TSUJIMOTO.Y. & CROCE.C.M. (1984) NUC.ACIOS RES .• 12.8407-8414. 

7) WAH: TAKAHASHl.Y .. TAKAHASHl.N.,TETAERT.O. & PUTNAM.F.W. (1983) PROC.NAT.ACAO.SCl.USA.80.3686-3690. (CHECKED BY AUTHOR 06115183) 

8} NIG-77: TONOIKE.H .. KAMETANl.F .. HOSHl.A .. SHINOOA,T. & ISOBE.T. (1985} BIOCHEM.BIOPHYS.RES.COMMUN .. 126.1228-1234. 

9) VOR: ENGELHARO.M .. HESS.M. & HILSCHMANN.N. (1974) Z.PHYSIOL.CHEM .. 355.85-88: ENGELHARO.M. & HILSCHMANN.N. (1975) Z.PHYSIOL.CHEM .. 356. 
- 1413-1444. 

10) RHE: FUREY.W. JR .. WANG.8.C .. YOO.C.S. & SAX.M. (1983) J.MOL.BIOL..167.661-692. (CHECKED BY AUTHOR 05115/84) 

11) LOC: ZHU.O .. KIM,H.S. & DEUTSCH,H.F. (1983) MOL.IMMUNOL..20.1107-1116. 

12} OKA: ZHU.D .. KIM.H.S. & OEUTSCH.H.F. (1983) MOL.IMMUNOL..20.1107-1116. 

13) AfWiYLOID EPS: TOFT.K.G .. SLETTEN,K. & HUSBY.G. (1985} BIOL.CHEM.HOPPE-SEYLER.366.617-625. 

14) HBJ7: HOOD.L .. GRA'f,W.R .. SANDERS.B.G. & DREYER.W.J. (1967) COLD SPRING HARBOR SYMP. QUANTITATIVE BIOL .. 32,133-145. 

15) COX: ZHU.D .. KIM.H.S. & OEUTSCH.H.F. (1983) MOL.IMMUNOL..20.1107-1116. 

16) KOH: KAPLAN.A.P. & METZGER.H. (1969) BIOCHEMISTRY.8.3944-3951. 

17) HS92: HOOD.L. & EIN.0. (1968} NATURE.220.764-767: (1968) SCIENCE.1662.679-681. 

18} HS78: HOOO.L. & EIN.0. (1968} NATURE.220.764-767; (1968) SCIENCE.1662.679-681. 

19) NIG-51: TAKAHASHl.N.,TAKAYASU.T .. SHINODA.T.,ITO.S .. OKUYAMA.T. & SHIMIZU.A. (1980) BIOMEO.RES.,1.321-333. (CHECKED BY AUTHOR 01/28/81) 

20) HS94: HOOO.L. & EIN.O. (1968) NATURE.220.764-767: (1968) SCIENCE.1662.679-681. 

21} HBJ11: HOOO.L .. GRAY.W.R .. SANOERS.B.G. & DREYER.W.J. (1967) COLD SPRING HARBOR SYMP. QUANTITATIVE BlOL .. 32.133-145. 

22) 8.198: BAGLIONl,C. (1967) BIOCHEM.BIOPHYS.RES.COMMUN .. 26.82-89. 

23) MZ: MILSTEIN.C .. FRANGIONE.B. & PINK,J.R.L. (1967) COLO SPRING HARBOR SYMP. QUANTITATIVE BIOL..32.31-36. (CHECKED BY AUTHOR 10117/77) 

24) FUL: SOX,H.C .. JR. & HOOO.L. (1970) PROC.NAT.ACAD.SCl.USA.66.975-982. 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP I 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR1: SET 1: WAH(7).NIG-7718).V0Rl9J.RHE110J.LOCl11].0KAl12l. (6 IDENTICAL) 

FR2: SET 1: ~~~JM~~ck~~l~foc'~ iB~~lfl~Alf IDENTICAL) 

FR3: 

FR4: 

SET 2: 
SET 3: 

SET 1: 

NIG-77[8].LOC(11l. (2 IDENTICAL) 

NIG-6414].8L2 'CL161. (2 IDENTICAL) 

SET 1: NEWMl1J. ~OENTICAL TO 1 HUMAN V-LAMBDA-11: WHl3l: AND 1 HUMAN V-LAMBDA-V: BOl1J.) 

SET 2: NE~blF>'b~1~f J~~~~~§s~M~.~~T~~~~277.~~f~1 ~:s-~t~~Ps~~·~b~~J.,M~~~ti1:¥7~L~~?.f•Vl: AMY LO ID-ARI 1 ]; AND 6 MOUSE V-LAMBDA: 

SET 3: BL2 'CL16].RHEl10).0KA(12J.NIG-51(19]. (4 IDENTICAL HUMAN V-LAMBDA-1; ALSO 5 HUMAN V-LAMBDA-11: MES12].ES492(8).TR0(14). 
VILl17].WINl211: 4 HUMAN V-LAMBOA-111: HIL(1).CAPl4(.BAU(12).DEL(14]; 1 HUMAN V-LAMBOA-IV: SH(1]: 3 HUMAN V-LAMBOA-VI: 
SUTl21.TH0(4].LBV'CLl5J; ANO 24 MOUSE V-LAMBDA: MOPC104EI 1 ].J558(2).XS104!3J.HOPC1l4].J698151.H206116l.W3159(7], 

~g;Cl'~k1~5~~1's'i'.~~~8~h?;rs~9~~~6·t.1~:i~~11J~~l~ij~~~~1,1lbU!citl~412~~J~1~l~Zi~'1116>'.H2020(17J.RPC20118l.IG 
SET 4: LOC!ll]. (IDENTICAL TO 1 HUMAN V-LAMBDA-V: MCGl31.) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 

CDR1: 

CDR2: SET 1: NIG-64(4],8L2 'CL!6]. (2 IDENTICAL} 

CDR3: SET 1: VOR[9].NIG-51119]. (2 IDENTICAL) 

IDENTICAL SETS OF J-MINIGENES: 

SET 1: NEW15]. (IDENTICAL TO 1 HUMAN V-LAMBDA·VI: AMYLOID-ARI 1 (.) 

SET 
2

= BL2J~~ki1;i1,H~8JWJ;1.Wa~5~?7J~Y~~~~Y~4a~1~1~.;'~;'cil1~1~J~~k~~'il~'o~~~1 ~«i.1~~1~J',~sY1~~J!~',!f.~~J;f,;J,Wi6~~l .. XSl04!
3

J.HOPCll
4

J. 
H2020117].RPC20118l.IG 303LAMBDA 'CL! 19].S43'CLI 21 l.S2H5'CL(38J.S2E9'CLl39).S1Fl2'CL(40J,IG 25LAMBOA'CL(41 ].) 

SET 3: VOR(9J.COX(15]. (2 IDENTICAL) 
SET 4: 0KA(12J.NIG-51(19]. (2 IDENTICAL) 

SPECIFIC NOTES: 

24) FUL: SOX AND HOOD HAVE REPORTED FOUR HUMAN V KAPPA AND ONE V LAMBDA CHAINS WITH ASN-SER/THR TO CONTAIN CARBOHYHDRATE. 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING: 

AT POSITION 
34 

104 

RESIDUES 
(SER.ASN) 
(LEU.VAL) 
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HUMAN LAMBDA LIGHT CHAINS SUBGROUP H 

F 
A 
1 

c 
D 
A 
1 

F 
A 
2 

c 
D 
A 
2 

F 
A 
3 

c 
D 
A 
3 

F 
R 
4 

0 
l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

INVARIANT 
RESIDUES 

SER(.96) 

LEU(.96) 

GLN(.96) 

SER(.96) 

12 SER(.96) 
13 
14 $.EA(.96) 

15 PR0{.96) 
16 GLY 
17 
18 
19 

20 THA 
21 
22 
23 CVS 
24 

25 
26 
27 
27A 
278 

27C 
270 
27E 
27F 
28 

29 
30 
31 
32 
33 

34 
35 TAP 
36 
37 
38 

39 
40 
41 
42 
43 

44 
45 
46 
47 
48 
49 
50 
51 
52 
53 

54 
55 
56 
57 
58 

59 
60 
61 
62 
63 

64 
65 
66 
67 
68 

69 
70 
71 
72 
73 

74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

PAO 

PRO 

ILE 

SEA 

ARG 

SER 

GLY 
SER 

ALA 

LEU 

THA 

SER 
GLY 

GLU 
84 ALA 
85 
86 TYA 
fi7 
88 CYS 
89 
90 
91 
92 
93 
94 
95 
95A 
958 
95C 
950 
95E 
95F 
96 
97 
98 PHE 
99 GLY 

100 
101 GLV 
102 THR 

103 
104 
105 
106 VAL 
106A LEU 

107 
108 
109 PRO 

1 2 3 4 5 6 7 8 9 10 11 12 
HS 
68 

13 14 15 16 17 18 19 20 
HS 
70 

21 22 23 24 

NIG MES WH 
-84 

NEI KAR RIM SLA ES492 WEIR TOG SM 
# 

HS TAO BOH NIG 
77 -58 

VIL HBJ HBJ WIN BUR PAE HS 
15 8 86 

PCA 
SER 
ALA 
LEU 

PCA 
SER 
ALA 
LEU 

PCA PCA 
SER SEA 
ALA ALA 
LEU LEU 

PCA PCA 
SER SEA 
ALA ALA 
LEU LEU 

PCA 
SER 
ALA 
LEU 

™A THA THA THR THA THA THA 
GLN GLN GLN GLN GLN GLN GLN 
PRO PAO PRO PAO PAO PRO PRO 
ALA ALA ALA ALA ALA ALA ALA 
SER SEA SER SER SER SER SEA 

VAL VAL VAL VAL VAL VAL VAL 
SEA SER SEA SER SER SER SER 
GLY GLY GLY GLY GLY GLY GLY 
SER SER SER SER SER SER SER 

PRO PRO 
GLY GLY 
GLN GLN 
SER SEA 
ILE ILE 

THR THA 
ILE ILE 
SER SER 
CYS CYS 
THR THR 

PRO 
GLY 
GLN 
SER 
ILE 

THR 
ILE 
SER 
CYS 
THA 

PRO 
GLY 
GLN 
SER 
ILE 

THA 
ILE 
SER 
CYS 
THR 

GLV GLY GLY GLV 
THR THA THA THR 
THA SEA SEA THA 

SER SER SER SER 
ASP ASP ASP ASP 
VAL VAL VAL VAL 
GLV GLY GLY GLY 

GLY GLV SER SER 
TYR TVA TYR TYR 
ASP ASN ASN ASN 
PHE TVA PHE PHE 
VAL VAL VAL VAL 

SER SER SER SEA 
TAP TAP TAP TAP 
TYA PHE TYR TVA 
GLN GLN GLN GLN 
GLN GLN GLN GLN 

HIS 
PRO 
GLY 
LYS 
ALA 

PRO 
LYS 
LEU 
LEU 
!LE 

TYR 
ASP 
VAL 
ASN 
SER 

ARG 
PAO 
SEA 
GLY 
!LE 

SER 
ASN 
ARG 
PHE 
SER 

GLY 
SEA 
LYS 
SER 
GLY 

HIS 
PAO 
GLY 
LVS 
ALA 

PRO 
LVS 
LEU 
MET 
ILE 

PHE 
ASP 
VAL 
SER 
GLU 

ARG 
PRO 
SER 
GLY 
VAL 

SER 
ASP 
ARG 
PHE 
SER 

GLY 
SER 
LYS 
SER 
GLY 

HIS ASN 
PRO PRO 
GLY GLV 
LVS LYS 
ALA ALA 

PRO PAO 
LVS LYS 
LEU LEU 
ILE MET 
1LE ILE 

TVA TYA 
ASP GLU 
VAL GLY 
THR ASN 
TYR LYS 

ARG AAG 
PRO PRO 
SER SER 
GLY GLY 
ILE VAL 

SER SER 
SER ASN 
ARG ARG 
PHE PHE 
SER SER 

GLY GLV 
SER SER 
ARG LYS 
SER SER 
GLY GLY 

ASN ASN ASN LYS 
THR THA THR THR 
ALA ALA ALA ALA 
SER SER SER SER 
LEU LEU LEU LEU 

THA 
!LE 

SER 
GLY 
LEU 
GLN 
ALA 
GLU 
ASP 
GLU 

THA 
ILE 

SER 
GLY 
LEU 

GLN 
ALA 
GLU 
ASP 
GLU 

THA 
ILE 

SER 
GLY 
LEU 

GLN 
ALA 
GLU 
ASP 
GLU 

ALA ALA ALA 
ASP ASP ASP 
TVA TYA TYA 
TYR TYR TYR 
CYS CYS CYS 
SER SER SER 
SER SER SER 
PHE TYR TVA 
THR ALA THR 
THR GLV SER 

THR SER ASX 
ASN ASN SEA 
SER THR THA 
ARG 

THR 
ILE 

SER 
GLY 
LEU 

GLN 
VAL 
GLU 
ASP 
GLU 

ALA 
ASP 
TYR 
TYR 
CYS 
CYS 
SER 
TYR 
ALA 
GLV 
ASX 
SER 
THR 

ALA 
VAL 

VAL 
ILE 

ARG ARG 
LEU VAL 

PHE 
GLY 
GLY 
GLY 
THR 

LYS 
LEU 
SER 
VAL 
LEU 

PHE 
GLY 
GLV 
GLV 
THR 

LYS 
LEU 
THR 
VAL 
LEU 

PHE 
GLV 
GLY 
GLY 
THA 

LYS 
LEU 
THR 
VAL 
LEU 

GLY GLV ARG 
GLN GLN 
PRO PRO 

PHE 
GLY 
GLY 
GLY 
THA 

ARG 
VAL 
THR 
VAL 
LEU 

SER 
GLN 
PAO 

PRO PRO 
GLY GLY 
GLN GLN 
SER SER 
ILE ILE 

THR THR 
ILE ILE 
SER SER 
CYS CYS 

VAL VAL 
PHE 

PRO 
GLY 
GLN 
SER 
ILE 

THR 
ILE 
SER 
CYS 

PHE 
GLY 
THR 
GLY 
THR 

GLY GLY 
THR THA 
GLY GLY 
THA THA 

GLN 
VAL 
THR 

ARG LYS 

PCA 
SER 
ALA 
LEU 

THR 
GLN 
PRO 
ALA 
SER 

VAL 
SER 
GLY 
SER 

PRO 
GLY 
GLN 
SER 
ILE 

THA 
ILE 

ALA 

GLY 
THA 
HIS 

SER 
ASP 
VAL 
ASN 

PHE 
THA 
ASX 
ALA 

TAP 
TYA 
GLN 
LEU 

HIS 
PRO 
GLY 
ILE 
ALA 

PRO 
LVS 
LEU 
MET 
ILE 

PHE 
ASP 
VAL 
SER 
ASN 

ARG 
PRO 
SER 
GLY 
VAL 

SER 
ASN 
ARG 
PHE 
SER 

GLY 
SER 
LYS 
SER 
GLY 

ASN 
THR 
ALA 
SER 
LEU 

THA 
ILE 

SER 
GLY 
LEU 

GLN 
ALA 
GLU 
ASP 
GLU 
ALA 
ASP 
TYA 
TVA 
CYS 
SEA 
SEA 
PHE 
THR 
ASP 
THR 
THR 
GLN 
LEU 

VAL 
VAL 
PHE 
GLY 
GLV 
GLY 
THA 

LYS 
LEU 
THA 
VAL 
LEU 

GLY 
GLN 
PRO 

PCA 
SER 
ALA 
LEU 

THA 
GLN 
PRO 
ALA 
SER 

VAL 
SEA 
GLY 
SER 

PRO 
GLY 
GLN 
SER 
ILE 

THR 
val 

SER 
CYS 
ALA 

GLY 
HIS 
THA 

SER 
ASP 
VAL 
ALA 

ASP 
SER 
ASN 
SER 
ILE 

SER 
TAP 
PHE 
GLN 
GLN 

HIS 
PAO 
ASP 
LVS 
ALA 

PRO 
LYS 
LEU 
LEU 
ILE 

TYR 
ALA 
VAL 
THR 
PHE 

ARG 
PRO 
SER 
GLY 
ILE 

PRO 
LEU 
ARG 
PHE 
SER 

GLY 
SER 
LYS 
SEA 
GLY 

ASN 
THR 
ALA 
SER 
LEU 

THA 
ILE 

SER 
GLY 
LEU 

LEU 
PAO 
ASP 
ASP 
GLU 

ALA 
ASP 
TYA 
PHE 
CYS 
MET 
SER 
TVA 
LEU 
SER 
ASP 
ALA 
SER 

PHE 
VAL 
PHE 
GLV 
SER 
GLV 
THA 

LYS 
VAL 
THA 
VAL 
LEU 

AAG 
GLN 
PAO 

PCA PCA 
SER SER 
ALA ALA 
LEU LEU 

PCA 
SER 
ALA 
LEU 

PCA PCA 
SER SER 
ALA ALA 
LEU LEU 

PCA PCA his PCA PCA PCA PCA PCA PCA 
SER SER SEA SER SEA SER SER SER SER 
ALA ALA ALA ALA ALA ALA ALA ALA ALA 
LEU LEU LEU LEU LEU LEU LEU LEU LEU 

PCA 
SER 
pro 
LEU 

THA THA THA THR THA THR THA THR THA ala ser THR THR THA ala 
GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN GU< GLN GLN 
PRO PRO PAO PRO PRO PRO PRO PRO PAO PRO PRO PRO PRO ser PAO 

t~~ t~ ~~ t~ ;E~ te~ J'e~ ~~ ~~ ~~ ~~ ~~~ ~Ei ~E°R ~~ 

VAL VAL 
SER SER 
ala glu 

SER SER 

PAO PRO 
GLY GLY 
GLN GLN 
SEA SER 
ILE ILE 

THR THA 
ILE ILE 
SER SEA 
CVS CYS 
THR THA 

GLY GLY 
THA ASX 
THR SEA 

ASN 
ASP 
ILE 

GLY 

SER 
TYR 
SER 
TYR 
VAL 

SER 
TAP 
TVA 
GLN 
GLN 

TVA 
PRO 
GLY 
LVS 
ALA 

PRO 
LVS 
VAL 
LEU 
ILE 

PHE 
ASP 
VAL 
ASN 
SEA 

ARG 
PRO 
SEA 
GLY 
VAL 

SER 
HIS 
ARG 
PHE 
SER 

GLY 
SER 
LYS 
SER 
GLY 

ASN 
THR 
ALA 
SER 
LEU 

THR 
ILE 

SER 
GLY 
LEU 

GLN 
ALA 
GLU 
ASP 
GLU 
ALA 
HIS 
TYR 
PHE 
CYS 
SER 
SER 
TYR 
ARG 
THR 

SER 
GLV 
THR 

ILE 
!LE 
PHE 
GLY 
GLY 
GLY 
THR 

TYR 
VAL 
THR 
VAL 
LEU 

ARG 

SER 
VAL 
VAL 
GLY 

GLN 
PRO 

VAL 
SER 
GLY 
SER 

PRO 
GLY 
GLN 
SER 
ILE 

THA 

VAL 
SER 
GLY 
SER 

PRO 
GLY 
GLN 
SER 
ILE 

THR 

VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER 
G~ G~ G~ G~ G~ G~ 
SER SER SER SER SER SER 

PRO PRO PRO leu PRO PRO 
G~ G~ G~ G~ G~ G~ 
GLN GLN GLN GLN GLN GLN 
SER SER SER SER thr SER 
val val leu ILE ILE ILE 

THR THR THA THR THA THR 
ILE ILE ILE ILE 
SER SER SER SER 
CYS CYS CYS CYS 
THA ALA SER THR 

GLY GLY GLY GLV 
THR THA ALA THA 
SER SER PRO SER 

SER 
ASP 
VAL 
GLY 

SER 
ASP 
VAL 
GLY 

CYS SER 
ASP ASP 
VAL VAL 
ASP GLV 

ALA 
TYA 
ASN 
SER 
VAL 

GLV 
ASN 
HIS 
PHE 
VAL 

GLY GLY 
CYS TYR 
GLU ASN 
SER TYR 
VAL VAL 

SER SER SEA SER 
TAP 
TYR 
GLN 
GLN 

TAP 
TVA 
GLN 
GLN 

TAP TAP 
TVA PHE 
GLN GLN 
GLN GLN 

HIS HIS HIS 
PRO PRO PRO 
GLV GLV GLV 
LVS LVS LYS 
ALA ALA ALA 

PRO PRO PAO 
LVS LVS LYS 
LEU LEU LEU 
MET ILE ILE 
ILE ILE ILE 

PHE TYR TYR 
ASP GLV GLV 
VAL VAL PHE 
THR ASN SER 
LYS LYS ASN 

ARG AAG ARG 
PAO PRO PRO 
SER SEA SER 
GLY GLY GLY 
VAL VAL VAL 

PRO PAO PRO 
ASP TYR LEU 
AAG AAG ARG 
LEU PHE PHE 
SER SER SER 

GLY GLY GLY 
SEA SER SER 
LYS LYS LYS 
SEA SEA SER 
GLY GLY GLY 

ASP ASN ASP 
THR THR ALA 
ALA ALA ALA 
SEA SER SER 
LEU LEU LEU 

THA 
ILE 

SER 
GLY 
LEU 

ARG 
ALA 
ASP 
ASP 
GLU 

THR 
ILE 

SER 
GLY 
LEU 

GLN 
ALA 
GLU 
ASP 
GLU 

ALA ALA 
ASP HIS 
TYR TVA 
TVA TVA 
CVS CYS 
CVS CYS 
SER SEA 
TVA TYR 
ALA ALA 
GLV GLY 

ARG ARG 
TVA PHE 
SER THR 

THA 
ILE 

SER 
GLY 
LEU 

GLN 
VAL 
GLU 
ASP 
GLU 

ALA 
ASP 
TYR 
TYR 
CYS 
SER 
SER 
TYA 
ALA 
ASP 

SER 
SER 

HIS 
PAO 
GLV 
THR 
ALA 

PRO 
LYS 
LEU 
ILE 
1LE 

SER 
GLU 
VAL 
ARG 
ASN 

ARG 
PRO 
SER 
GLY 
VAL 

SER 
ASP 
ARG 
PHE 
SER 

GLY 
SER 
LYS 
SER 
ALA 

ASN 
THR 
ALA 
SER 
LEU 

THR 
ILE 

SER 
GLY 
LEU 

GLN 
ALA 
GLU 
ASP 
GLU 
ALA 
ASP 
TYA 
TYR 
CYS 
SER 
SER 
TYA 
THR 
SER 

SER 
ASN 
SER 

VAL 
1LE 

TAP VAL VAL 
VAL ILE VAL 

PHE 
GLV 
GLY 
GLY 
THA 

LYS 
LEU 
THR 
VAL 
LEU 

GLY 

PHE PHE PHE 
GLY GLY GLY 
GLY ALA GLY 
GLY GLY GLY 
THA THR THA 

ASN LVS LYS 
LEU LEU LEU 
THA THA THR 
VAL VAL VAL 
LEU LEU LEU 

GLY ARG GLY 
GLN GLN 
PAO PAO 

PHE 
SER 

GLY 
SER 
LYS 

VAL VAL VAL 
SER SER SER 
GLY GLY GLY 
SER SER SER 

PRO PRO PRO 
GLY GLY GLY 
GLN GLN his 
SER SER SER 
ILE val val 

THA THR THR 
ILE ILE 
SER SER 
CYS CYS 
THA ILE 

GLY GLY 
SER THA 
TYR SER 

SER SER 
ASN ASN 
VAL VAL 
THA GLY 

GLY ASP 
TVA TYR 
ASN LYS 
HIS TYR 
VAL VAL 

SER SER 
TAP TAP 
TYR TYR 
GLN GLX 
GLN GLX 

ASP HIS 
PRO PRO 
GLV GLV 
LVS LVS 
VAL ALA 

PRO PAO 
LVS LVS 
LEU LEU 
MET ILE 
ILE ILE 

TVA TYA 
ASP GLU 
VAL VAL 
ASP SER 
LYS SER 

ARG ARG 
PRO PRO 
SEA SER 
GLY GLY 
VAL VAL 

PRO PRO 
ASP ASP 
ARG ARG 
PHE PHE 
SEA SER 

GLY GLY 
SER SEA 
LYS LYS 
SEA SER 
ALA GLY 

ASN ASX 
THA THR 
ALA ALA 
SEA SER 
LEU LEU 

THA 
ILE 

SER 
GLY 
LEU 

GLN 
ALA 
ASN 
ASN 
GLU 

ALA 
ASP 
TYR 
TYR 
CYS 
SER 
SER 
TYR 
GLV 
GLV 

THR 
TYR 
SER 

THR 
ILE 

SER 
GLY 
LEU 

GLN 
ALA 
GLU 
ASP 
GLU 
ALA 
ASX 
TYR 
TYA 
CYS 
CYS 
SER 
TVA 
!LE 
GLV 

SER 

LEU TYR 
ILE VAL 
PHE PHE 
GLY GLY 
GLY THR 
GLY GLY 
THA THR 

LYS LYS 
LEU VAL 
THA !LE 
VAL VAL 
LEU LEU 

GLY GLY 
GLN GLX 
PRO PRO 

ala VAL 
SEA SER 
GLV GLY 
SER SER 

PRO 
GLV 
GLN 
SER 
val 

THR 
ILE 

SER 
CYS 

GLY 
THR 
GLY 
THR 

LVS 

PRO 
GLY 

~m~ 
ILE 

THR 
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• 67 • HUMAN LAMBDA LIGHT CHAINS SUBGROUP II (cont"d) 

25 26 # OF # OF OCCURRENCES VARIABILITY WAL 4A SEQUENCES AMINO OF MOST COMMON 
"CL ACIDS AMINO ACID 

0 
1 PCA gin 26 3 24(PCA) 3.3 2 SER thr 26 2 25(SER) 2.1 3 val val 26 3 23(ALA) 3.4 4 LEU val 26 2 25(LEU) 2.1 
5 THR THR 26 3 23{THR) 3.4 6 GLN GLN 26 : 2 26(GLN) : 25(GLN) 1. 

3.3 
2.1 7 PRO glu 26 3 24(PRO) 

8 Ero Ero 26 3 18(ALA) 4.3 9 ER ER 26 2 25(SER) 2.1 

F 10 

R 11 ala leu 26 3 23(VAL) 3.4 
1 12 SER thr 26 2 25(SER) 2.1 13 GLY val 26 4 23(GLY) 4.5 14 thr SER 26 2 25(SER) 2.1 

15- PRO PRO 26 2 25(PRO) 2.1 16 GLY GLY 26 1 26(GLY) 1. 17 GLN gly 26 4 23(GLN) 4.5 18 arg thr 26 3 23{SER} 3.4 19 val 25 3 18(1LE} 4.2 
_20 THR 25 1 i~l~~fl 1. 21 leu 19 3 3.4 22 thr 18 2 17(SER) 2.1 23 CVS 18 1 18(CYS) 1. 
24 ALA 15 4 9(THR) 6.7 
25 SER 15 2 14(GLY) 2.1 26 SER 15 5 10(THR) 7.5 27 THR 15 5 7(SER) 11. 27A 
276 

c 27C 
270 GLY 15 4 12(SER) D 27E ALA 15 4 11(ASP) R 

1 27F VAL 15 2 14(VAL) 
28 THR 15 5 10(GLY) 7.5 
29 SER 14 5 6(GL Y) 12. 30 GLY 14 6 9(TYR) 9.3 31 TYR 14 7 8(ASNJ(fYA)(ASN) 12. 

14. 
14. 32 TYR 14 5 

33 PRO 13 3 11(VAL) 3.5 
34 ASN 13 2 12(SER! 2.2 
35 TAP 14 1 14{TRP) 1 36 PHE 14 2 10(TYR) 2.8 37 GLN 14 :2 14{GLN) 13(GLN) 1. 2.2 38 GLN 14 3 13(GLN) 12(GLN) 2.2 : 3.5 
39 LYS 14 5 ;~~W6> 7. 40 PRO 14 1 1. 

F 41 GLY 14 2 13{GLY) 2.2 
A 42 GLN 14 4 11(LYS) 5.1 
2 43 ALA 14 2 13(ALA) 2.2 

44 PRO 14 1 14(PRO) 1. 45 ARG 14 2 13{LYS) 2.2 46 ALA 14 3 12(LEU) 3.5 47 LEU 14 3 5( - ) 8.4 48 ILE 14 1 14(1LE) 1. 
49 TYA 14 3 9!TYR) 4.7 
50 SER 14 5 7(ASP) 10. 

c 51 THR 14 4 11(VAL) 5.1 52 SER 14 5 5(SER) 14. D 53 ASN 14 6 4( - ) 21. A 
2 54 LYS 14 2 13(ARG) 2.2 55 HIS 14 2 l3(PRO) 2.2 56 SER 14 1 14jSERI l. 

57 TAP 14 2 13(GLY) 2.2 58 THR 14 3 10(VAL) 4.2 
59 PRO 14 2 7( ... ) 4. 60 ALA 14 7 5(ASP) 20. 61 ARG 14 1 14(ARG) 1. 62 PHE 15 2 ~~I~~~~ 2.1 63 SER 15 1 1. 
64 GLY 15 1 15(GLY) 1. 65 SER 15 1 15(SEA) 1. 66 LEU 15 3 13(LYS) 3.5 67 LEU 14 2 13(SER) 2.2 68 GLY 14 2 12(GLY) 2.3 
69 GLY 14 4 10(AS~~(fH~)(ASN) 5.6 : 6.2 70 LYS 14 3 3.5 

F 71 ALA 14 1 14(ALA) 1. 
A 72 ALA 14 2 13(SER) 2.2 
3 73 LEU 14 1 14(LEU) 1. 

74 THR 14 1 14(THR) 1. 75 LEU 14 2 13(1LE) 2.2 76 SER 14 1 ~!!~i~l 1. 77 GLY 14 1 1. 78 VAL 14 2 13(LEU) 2.2 
79 GLN 14 3 12(GLN) 3.5 80 PRO 14 3 10(ALA) 4.2 81 GLU 14 3 11(GLU) 3.8 82 ASP 14 2 13(ASP) 2.2 83 GLU 14 1 14(GLU) 1. 
84 ALA 14 14(ALA) 1. 85 GLU 14 3 4 1 l(ASP) : 10(ASP) 3.8 : 5.6 86 TYR 14 1 14(TYR) 1. 87 TYR 14 2 12(TYR) 2.3 88 CYS 14 1 14!CYS) 1. 
89 LEU 14 4 8(SER) 7. 90 LEU 14 2 13(SER) 2.2 91 TYR 14 2 12(TYR) 2.3 92 TYR 14 7 5(ALA) 20. 93 GLY 14 4 7(GLY) 8. 

c 94 GLY 14 : 6 5(SER) 14. 
30. 

17. 
D 95 ALA 13 7 3( ... ) 
A 95A 11 3 5( ... ) 
3 956 2 2 1{ + ) 

95C 

950 
95E 
95F 
96 13 8 5{VAL) 21. 97 VAL 16 3 10(VALJ 4.8 
98 PHE 16 1 16(PHE) 1. 99 GLY 18 1 18(GLY) 1. 100 SER 18 4 10(GLY) 7.2 101 GLY 18 1 18(GLY) 1. 

F 102 THR 18 1 18(THA) 1. 
R 103 LYS 18 5 13(LYSJ 6.9 4 104 VAL 15 2 9(LEU) 3.3 105 THR 15 3 13(THR) 3.5 106 13 1 13{VAL) 1. 106A 13 1 13(LEU) 

107 13 3 8!GLY) 4.9 
108 10 2 10(GL~6(~Rg~GLN) 1. 2.2 109 10 1. 
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05116185) 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP II 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR1: SET 1: NIG-8411J.MESl2J.WH!31.NEll41.KARl5J.RIMl61.SLAl7l. (7 IDENTICAL) 
SET 2: TR0( 14l.BOH(l51. (2 IDENTICAL) 

FR2: SET 1: WH{3(.BOH! 151.NIG-58( 161.BURl221. (4 IDENTICAL) 

FR3: 

FR4: SET 1: 
SET 2: 

SET 3: 

WH[3J. (IDENTICAL TO 1 HUMAN V-LAMBOA-1: NEWMI 11; ANO 1 HUMAN V-LAMBOA-V: BOil I.) 

ME~~kri'21~~1~~~1~?J11;4~ v~L~m:1!J!l!.~~t!~,~~W~.11\~~t11:1~BXu\1;f.~~~i~
1~1 ~~s~ut~~~~~;:,~~l~)?A5'~t ~1~

2 
3 ·~tl~AiH Er 

101
· 

V-LAMBOA-VI: SUT!21.THOl4J.LBV'CLl5J: ANO 24 MOUSE V-LAMBDA: MOPC104E[11.J558121.XS10413l.HOPC1141.J698151.H2061161. 

W3159171.Y5431(8].Y5485(91.Y5630! 10J.Y5669( 11i.MOPC511(L)(12].S178113l.Y5444( 14J.Y5606i 15].Sl 76!16j.H2020117l. 

RPC20( 18j.IG 303LAMBDA'CLI 191.S43'CL(211.S2H5'CL(381.S2E9'CU39!.Sl Fl 2'CL[40].IG 25LAMBOA'CL[41 I.) 
NIG-84(1j. (IDENTICAL TO 1 HUMAN V·LAMBDA-111: GAR171.) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 

CDR1: SET 1: MES!2J.VIL(l7]. (2 IDENTICAL HUMAN V-LAMBOA-11; ALSO 1 HUMAN V·LAMBDA-V: MCGi31.) 

CDR2: SET 1: NIG-84[1).TOG(101. (2 IDENTICAL) 

CDR3: 

IDENTICAL SETS OF J-MINIGENES: 

SET 1: MESl2J.TR0[14l. (2 IDENTICAL HUMAN V-LAMBOA-11: ALSO 1 HUMAN V-LAMBDA-111: BAUl121.) 

SET 2: ES492[8J.VIL[17j. (2 IDENTICAL HUMAN V-LAMBDA-11; ALSO 1 HUMAN V-LAMBDA-111: DELI 141.) 

SPECIFIC NOTES: 

11) SM: IT HAS 0-LINKED CARBOHYDRATE ATTACHED TO SER AT POSITION 22 AND N-LINKED CARBOHYDRATE ATTACHED TO ASX AT POSITION 25. 

+ THE FOLLOWING WERE EQUALLY AND MOST FREQUENTLY OCCURRING: 

AT POSITION 
47 
53 
59 
95 
95A 
95B 

RESIDUES 
(ILE.MEn 
(LYS.ASN) 
(PRO.SER) 
(SER.ASN) 
(THR.SER) 
(LEU.ARG) 

< 
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• HUMAN LAMBDA LIGHT CHAINS SUBGROUP Ill 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
A 
3 

c 
D 
A 
3 

F 
R 
4 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

INVARIANT 
RESIDUES 

TYR(.96) 

LEU(.96) 

PRO 
SER 

SER 
VAL(.96) 

15 PR0(.95) 
16 -aLY 
17 
18 
19 
20 
2~ 

22 
23 
24 

25 
26 
27 
27A 
270 
27C 
270 
27E 
27F 
28 
29 
30 
31 
32 
33 
34 

ALA(.95) 

ILE 
THR 
CYS 

35 TAP 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

GLY 

PRO 

VAL 

ARG 

PRO 

ARG 
PHE 
SER 

SER 
GLY 

73 LEU 
74 THR 
75 ILE 
76 
77 
78 
79 
80 
81 
82 
83 
84 ALA 
85 
86 TYR 
87 
88 CYS 
89 
90 
91 
92 
93 
94 
95 
95A 
956 
95C 
95D 
95E 
95F 
96 
97 
98 PHE 
99 GLY 

100 
101 GLY 
102 THR 
103 
104 
105 
106 VAL 
106A LEU 
107 
108 GLN 
109 PRO 

1 
HIL 

2 
YO 

3 
PS 

4 
CAP 

5 
LOY 

A 

6 7• 
LOY GAR 

G 

SER SER SER SER SER SER 
TYR TYR TYR TYR TYR TYR 
GLU GLU GLU GLU GLU GLU 
LEU LEU LEU LEU LEU LEU 
THR THR THR THR THR THR 
GLN GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO PRO 
PRO PRO PRO PRO PRO PRO 
SER SER SER SER SER SER 

SER 
TYR 
GLU 
LEU 

dt~ 
PRO 
PRO 
SER 

8 
CH 

SER 
TYR 
GLU 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

VAL VAL VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER SER SER 
VAL VAL VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER SER SER 
PRO 
GLY 
GLN 
THR 
ALA 
ARG 
ILE 

THR 
CYS 
SER 

PRO 
GLY 
GLN 
THR 
ALA 
ARG 
ILE 

THR 
CYS 
SER 

PRO 
GLY 
GLN 
THR 
ALA 
ARG 
ILE 

THR 
CYS 
SER 

PRO 
GLY 
GLN 
THR 
ALA 
ARG 
ILE 

THR 
CYS 
SER 

PRO PRO 
GLY GLY 
GLN GLN 
THR THR 
ALA ALA 
ser ser 
ILE ILE 

THR THR 
CYS CYS 
SER SER 

PRO PRO 
GLY GLY 
GLN GLN 
THR THR 
ALA ALA 
ARG ARG 
ILE 

THR 
CYS 
SER 

ALA GLY GLY GLY GLY GLY GLY 
ASN ASP ASP ASP ASP ASX ASP 
ALA ALA ALA ALA VAL 

LEU LEU 
PRO PRO 
ASN ASP 
GLN LEU 
TYR TYR 
ALA VAL 
TYR 
TAP TAP 
TYR TYR 
GLN GLN 
GLN GLN 
LYS 
PRO 
GLY 
ARG 
ALA 
PRO 
VAL 
MET 
VAL 
ILE 

TYR 
LYS 
ASP 
THR 
GLN 
ARG 
PRO 
SER 
GLY 
ILE 

PRO 
GLN 
ARG 
PHE 
SER 

LYS 

LEU LEU 
THR PRO 
ASN ALA 
LYS GLU 
TYR TYR 
ALA ALA 
TYR TYR 
TAP TAP 

TYR 
GLN 
GLN 
LYS 
PRO 
GLY 
GLN 
ALA 
PRO 
VAL 
MET 
VAL 
ILE 
TYR 
GLU 
THA 
ASN 
LYS 
ARG 
PRO 
SER 
GLY 
ILE 

PRO 
GLU 
ARG 
PHE 
SER 

LEU 

GLX 
GLX 

LEU LEU 
PRO 

GLX LYS 
GLX LYS 

TYR 
ALA 
TYR 
TAP 
TYR 
GLN 
GLU 
ARG 
SER 
GLY 
GLN 
ALA 
PRO 
VAL 
LEU 
VAL 
VAL 
TYR 
GLU 
ASP 
SER 
GLY 
ARG 
PRO 
SER 
GLU 
ILE 

PRO 
GLU 
ARG 
PHE 
SER 

ASP 
THR 
GLY 
ARG 
PRO 
SER 
THR 
ILE 

PRO 
GLU 
ARG 
PHE 
SER 

9 
x 

PE 

TYR 
asp 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

VAL 
SER 
VAL 
SER 
PRO 
GLY 
GLN 
THR 
ALA 
ser 
ILE 

THR 
CYS 
SER 
GLY 
ASP 
LYS 

LEU 
GLY 
ASP 
LYS 
ASP 
VAL 
CYS 
TAP 
TYR 
GLN 
GLN 
ARG 
PRO 
GLY 
.GLN 
SER 
PRO 
VAL 
LEU 
VAL 
ILE 

TYR 
GLN 
ASP 
ASN 
GLN 
ARG 
SER 
SER 
GLY 
ILE 

PRO 
GLU 
ARG 
PHE 
SER 

SER 
SEA 
THR 
SER 
GLY 

GLY 
SER 
THA 
SEA 
GLY 

GLY GLY GLY 
SER SER SER 
SER THR ASN 
SER SER SER 
GLY GLY GLY 

THA 
THR 
VAL 
THR 
LEU 
THR 
ILE 

SER 
GLY 
VAL 
GLN 
ALA 
GLU 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
ALA 
TAP 
ASP 
ASN 
SER 
ALA 

SER 
ILE 

PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

THR 
THR 
VAL 
THR 
LEU 
THR 
ILE 

SER 
GLY 
VAL 
GLN 
ALA 
GLU 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
SER 
SER 
ALA 
ASP 
SER 
SER 
GLN 
GLY 

MET 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

THR 
LYS 
ALA 
THA 
LEU 
THR 
ILE 

SER 
GLY 
ALA 
GLN 
VAL 
GLU 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
SER 
THR 
ASP 
ILE 
ASN 
GLY 
TYR 

PRO 
LEU 
PHE 

THR 
THR 
ALA 
THR 
LEU 
THR 
ILE 

SER 
GLY 
VAL 
GLN 
ALA 
ASN 
ASX 
GLX 
ALA 
ASX 
TYR 
TYR 
CYS 
GLX 
SER 
ALA 
ASN 
SER 
ARG 

GLY GLY 
GLY GLY 
GLY GLY 
THR THR 
LYS LYS 
LEU LEU 
SER THR 
VAL VAL 
LEU LEU 
GLY 
GLN 
PRO 

ASN 
THR 
ALA 
THR 
LEU 
THR 
ILE 

SEA 
GLY 
THR 
GLN 
ALA 
MET 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
ALA 
TRP 
ASP 
SER 
MET 
SER 

VAL 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 
ARG 
LEU 
THR 
VAL 
LEU 
SER 
GLN 
PRO 

10 
KERN 

TYR 
ala 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

VAL 
SER 
VAL 
SER 
PRO 
GLY 
GLN 
THR 
ALA 
val 
ILE 

THR 
CYS 
SER 
GLY 
ASP 
ASN 

LEU 
GLU 
LYS 
THR 
PHE 
VAL 
SER 
TAP 
PHE 
GLN 
GLN 
ARG 
PRO 
GLY 
GLN 
SER 
PRO 
LEU 
LEU 
VAL 
ILE 

TYR 
HIS 
THR 
SER 
GLU 
ARG 
PRO 
SER 
GLU 
ILE 

PRO 
GLU 
ARG 
PHE 
SER 
GLY 
SER 
SER 
SER 
GLY 
ALA 
THR 
ALA 
THR 
LEU 
THR 
ILE 

SER 
GLY 
ALA 
GLN 
SER 
VAL 
ASP 
GLU 
ALA 
ASP 
TYR 
PHE 
CYS 
GLN 
THR 
TAP 
ASP 
THR 
ILE 

THR 

ALA 
ILE 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
SER 
GLN 
PRO 

69 

11 
TA 

12 13 
BAU AMYLOID 

758 

SER 
TYR TYR 
ala gly 
LEU LEU 
THR THR 
GLN GLN 
PRO PRO 
PRO PRO 
SER SER 

VAL leu 
SER SER 
VAL VAL 
SER SER 
PRO PRO 
GLY GLY 
GLN GLN 
THR THR 
ALA ALA 

ser 
lLE 

THR 
CYS 
SER 
GLY 
ASP 
LYS 

LEU 
GLY 
GLU 
GLN 
TYR 
VAL 
CYS 
TAP 
TYR 
GLN 
GLN 
LYS 
PRO 
GLY 
GLN 
SER 
PRO 
VAL 
LEU 
VAL 
ILE 

TYR 
HIS 
ASP 
SER 
LYS 
ARG 
PAO 
SER 
GLY 
llE 

PAO 
GLU 
ARG 
PHE 
SER 
GLY 
SER 
ASN 
SER 
GLY 
THR 
THR 
ALA 
THR 
LEU 
THR 
ILE 

SER 
GLY 
THR 
GLN 
ALA 
MET 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
ALA 
TAP 
ASP 
SER 
TYR 
THR 

VAL 
ILE 

PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

TYR 
asp 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

met 
SER 
VAL 
SER 
PAO 
GLY 
GLX 
THA 
ALA 
ser 
ILE 

THR 

SER 
GLY 
GLX 
ASX 

LEU 

14 
DEL 

• 
15 

LYN 
16 

NIG 
-68 

TYR TYR TYR 
val GLU asp 

LEU LEU LEU 
ser THR THR 

GLN GLN GLN 
PRO PRO ala 
PRO PRO PRO 
SER SER SER 

VAL 
SER 
VAL 
ala 

PAO 
GLY 
GLN 
THA 
ALA 
ARG 
ILE 

THA 
CYS 
GLY 
GLY 
ASP 
GLY 

ILE 
GLY 
GLY 
LYS 
SER 
VAL 
HIS 
TAP 
TYR 
GLN 
GLN 

VAL leu 
SER SER 
VAL VAL 
phe SER 
PRO PRO 
GLY GLY 
GLN GLN 
pro THR 
gly ALA 
thr tyr 
ILE ILE 

THR THR 
CYS CYS 
SER SER 
GLY GLY 
ASP ASP 
ALA ASN 

LEU LEU 
SER GLY 
ASP ASN 
LYS GLU 
TYR PHE 
VAL VAL 

SER 
TAP TAP 
TYR TYR 
GLX GLN 
HIS GLN 

LYS LYS 
PRO PRO 
GLY GLY 
GLN 

ARG 
PRO 
GLY 
GLX 
SER ALA 

PRO PRO 
VAL LEU 
LEU 
VAL VAL 
VAL ILE 
HIS TYR 

GLU GLX 
ASP 
ASN THR 
ASP LYS 
ARG ARG 
PRO PRO 
ALA 
GLY GLY 
ILE 

PRO 
GLU GLX 
ARG ARG 
PHE PHE 
SER 
GLY 
SER 
ASN 
SER 
GLY 
ASN 
THR 
ALA 
ALA 
LEU 
THR 
ILE 

SER 
ARG 
VAL 
GLU 
ALA 
GLY 
ASP 
GLU 
ALA 
ASP 
TYR 
TYR 
CYS 
GLU 
VAL 
TAP 
ASP 
ASP 
ARG 
THR 
ALA 
HIS 

VAL 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 
GLY 

PRO 
ALA 
LEU 
VAL 
ILE 

TYR 
ASX 
THR 
SER 
LYS 
ARG 
PRO 
SER 
GLY 
ILE 

PRO 
GLU 
ARG 
PHE 
SER 
GLY 
SER 
LYS 
SER 
GLY 
ASN 
THR 
ALA 
THR 
LEU 
THR 
ILE 

SER 
GLY 
THR 
GLU 
SER 
MET 
ASX 
GLU 
ALA 
ASX 
TYR 
TYR 
CYS 
GLX 
ALA 
TAP 
ASX 
GLX 
ILE 

ARG 
ASP 

VAL 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 
LYS 
LEU 
THR 
VAL 
LEU 

17 
AMYLOID 

808 

TYR 
asp 
LEU 
THR 
GLN 

PRO 
SER 

VAL 
SER 
VAL 
SER 
PRO 
GLY 

THR 
ALA 

ILE 
THR 

18 19 
MOT WIG 

# 
# 

phe 
TYR 
GLU 
LEU 

SER 
phe 
gly 
val 

20 
WHI 

21 
DU 

TYR TYR 
val GLX 

LEU LEU 
THR ser THR THR 
GLN GLN GLX GLX 
PRO PAO ala PRO 
PRO PRO PRO PRO 
SER SER SER SER 

22 
LON 

TYR 
ser 
LEU 
THR 
GLN 
PRO 
PRO 
SER 

VAL VAL leu VAL VAL 
SER SER SER SER SER 
leu VAL VAL VAL VAL 
ala SER ala SER SER 
ala PRO 

GLY GLY 
GLN GLN 
THR THR 
ALA ALA 
met ser 
ILE ILE 

THR THR 
CYS CYS 
GLU 
GLY 

PRO 
GLY 
GLX 
THR 
ALA 
ARG 
ILE 

THR 
CYS 
GLX 

ASN ASX 
ASP ASX 

ILE 
GLY 
GLU 
ARG 
SER 
VAL 
HIS 

TAP 
TYR 
GLN 
GLN 
LYS 
PRO 
GLY 
GLN 
ALA 
PRO 
VAL 
PRO 
VAL 
ILE 

TYR 
ASP 
ASP 
ALA 
ASP 
ARG 
PRO 
SER 
GLY 
VAL 
PAO 
ALA 
ARG 
PHE 
SER 
GLY 
TYR 
ASN 
SER 
GLY 
ASN 
SER 
ALA 
ILE 

LEU 
THR 
ILE 

ASN 
ARG 
VAL 
GLU 
ALA 
GLY 
ASP 
GLU 
ALA 
ASP 
TYR 
PHE 
CYS 
GLN 
SER 
TAP 
ASP 
ASN 
GLY 
SER 
TYR 
GLU 

VAL 
VAL VAL 
PHE PHE 
GLY GLY 
THA ALA 
GLY GLY 
THR THR 
MET THR 
VAL 
THR 
VAL 
LEU 
GLY 
GLN 
PRO 

ILE 
GLX 
GLX 

PRO PRO 
GLY 
GLX 

TYR 
VAL 
CYS 
TAP 
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• 70 • HUMAN LAMBDA LIGHT CHAINS SUBGROUP Ill (cont'd) 

23 24 25 26 27 28 fl OF # OF OCCURRENCES VARIABILITY 

SG GIM 111 119 VIN MIL SEQUENCES AMINO OF MOST COMMON 
ACIDS AMINO ACID 

0 
1 tyr 12 3 10(SER) 3.6 

2 TYR TYR TYR TYR TYR 27 2 26(TYR) 2.1 

3 val val GLU GLX 26 6 : 7 13(GL~~LElNGLU} 12. : 17. 

4 LEU LEU LEU LEU 26 2 2.1 

5 THR THR THR THR 26 3 26(GL~rH:rJ(GLN) 
3.4 

6 GLN GLX GLN GLX 26 1 : 2 1. 
2.2 

2.4 

7 PRO PRO PRO PRO 25 2 23(PRO) 

!! PRO PRO PRO PRO 26 1 26(PRO} 1. 

9 SER SER 24 1 24(SER) 1. 

F 10 

R 11 VAL VAL 24 3 20(VAL) 3.6 

1 12 SER SER 24 1 24(SER) 1. 

13 VAL VAL 24 2 ~~~~~) 
2.1 

14 22 3 3.7 

15 22 2 ~m~~w 
2.1 

16 21 1 1. 

17 20 1 : 2 20(GL~dH~(GLN) 1. 
3.3 

2.4 

18 met 21 3 
19 20 2 19(ALA) 2.1 

20 18 6 8(ARG) 14. 

21 - ILE 19 1 rnl~~A, 
1. 

22 THR 19 1 1. 

23 CYS 17 1 17(CYS! 1. 

24 GLY 17 3:4 13(SER) 3.9 : 5.2 

25 GLY 16 2 15(GLY) 2.1 

26 ASP 17 3 14(ASP) : 12(ASP) 3.6 : 4.3 

27 GLU 15 7 5(ALA) 21. 

27A 
278 

c 27C 
27D D 27E R 

1 27F 
28 16 2 13(LEU) 2.5 

29 13 5 : 6 5(GLY) 13. : 16. 

30 15 6 : 7 5(GLU) : 3( + ) 18. : 35. 

31 14 6 5(LYS) 17. 

32 13 4 8(TYR) 6.5 

33 13 2 9(VAL) 2.9 

34 11 4 TYR 11. 

35 13 1 13(TRP) 1. 

36 11 2 10(TYR) 2.2 

37 11 1 :2 11(GLN~GL~~GLN) 1. 
3.7 

2.2 

38 11 3 

39 11 2 ~~~~~) 
3.1 

40 10 2 2.2 

F 41 10 1 10(GLY) 1. 

R 42 9 2 : 3 8(GLN) : 7(GLN) 2.3 : 3.9 

2 43 9 2 S(ALA) 3.6 

44 10 1 10(PRO) 1. 

45 10 3 ~~~:b~ 
4.3 

46 9 3 4.5 

47 10 1 10(VAL) 1. 

48 10 2 B(ILE) 2.5 

49 10 2 9(TYR) 2.2 

50 10 5:6 4(GLU) : 3(GLU) 13. : 20. 

c 51 10 2 7(ASP) 2.9 

52 11 4 4(SER) 11. 
D 53 11 5 4(LYS) 14. 
R 
2 54 11 1 11(ARG) 1. 

55 11 2 10(PRO) 2.2 

56 10 2 9(SER) 2.2 

57 11 3 8(GLY) 4.1 

58 10 2 9(1LE) 2.2 

59 10 1 10(PRO) 1. 

60 11 3 9(GL~l(i.R81GLU) 3.7 : 4.1 

61 11 1 1. 

62 11 1 11(PHE) 1. 

63 10 1 10(SER) 1. 

64 10 2 9(GLY) 2.2 

65 10 2 9(SER) 2.2 

66 10 4 4(ASN) 10. 

67 10 1 ~gf~i~ 1. 

68 10 1 1. 

69 10 3 gg:~~l 6. 

70 10 3 3.8 

F 71 10 2 8(ALA) 2.5 

R 72 10 3 1~r~m 
3.8 

3 73 10 1 1. 

74 10 1 10(THR) 1. 

75 10 1 10(1LE~ 1. 

76 10 2 ~~i~ 
2.2 

77 10 2 2.5 

78 10 3 5(VAL) 6. 

79 10 2 H~~? 
2.9 

80 10 3 4.3 

81 10 5 3( + ) 17. 

82 10 :2 10(ASP) : 8(ASP) 1. 2.5 

83 10 :2 10(GLU) : 9(GLU) 1. 2.2 

84 10 1 10(ALA) 1. 

85 10 1 : 2 10(ASP) : 8(ASP) 1. 2.5 

86 10 1 10(TYR) 1. 

87 10 2 1~6~~l 
2.5 

88 10 1 1. 

89 10 3 7(GLN) : 5(GLN) 4.3 : 6. 

90 10 4 4(ALA) 10. 

91 10 3 7{TRP) 4.3 

92 10 3 B(ASP) : 7(ASP) 3.8 : 4.3 

93 10 5 4(SER) 13. 

c 94 10 6 ~THR\ 
30. 

D 95 9 6 18. 

R 95A 4 4 ~~ : ~ 
3 958 2 2 

95C 

950 
95E 
95F 
96 9 5 5{VAL) 9. 

97 10 3 §!VAL! 5. 

98 10 1 10(PHE) 1. 

99 11 1 1 ~mrn 
1. 

100 11 3 3.7 

101 11 1 11(GLY) 1. 

F 102 11 1 11(THR) 1. 

R 103 11 4 8(LYS) 5.5 

4 104 10 2 9(LEU) 2.2 

105 10 2 9(THR) 2.2 

106 10 1 10(VAL) 1. 

106A 10 1 10(LEU) 

107 8 2 6{GL:!) 2.7 

108 7 7(GLN) 1. 

109 7 7(PRO) 1. 
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• 71 • • ANTIBODY SPECIFICITIES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP Ill 

7) GAR: ANTI-RIBOFLAVIN 

- REFERENCE: HUMAN LAMBDA LIGHT CHAINS SUBGROUP Ill 

1) HIL: LOPEZ DE CASTRO.J.A .• CHIU.Y.Y.H. & POLJAK.R.J. (1978) BIOCHEMISTRY.17,1718-1723. (CHECKED BY AUTHOR 07/16/79) 
2) YO: TISCHENDORF.F.W .. TISCHENDORF,M.M. & WITTMANN-UEBOLD.B. (1976) Z.NATURFORSCH.31C,758-760. 
3) PS: KOCHWA.S .• TERRY.W.D.,CAPRA,J.D. & YANG.N.Y. (1971) ANN.N.Y.ACAD.SCl..190.49-70. (CHECKED BY AUTHOR) 
4) CAP: ZHU.D .. KIM,H.S. & DEUTSCH,H.F. (1983) MOL.IMMUNOL.20,1107-1116. 
5) LOY A: WOLFENSTEIN-TODEL.C.,FRANKLIN.E.C. & RUDDERS.A.A. (1974) J.IMMUNOL .. 112.871-876. (CHECKED BY AUTHOR) 
6) LOY G: WOLFENSTEIN-TODEL.C .. FRANKLIN.E.C. & RUDDERS.A.A. (1974) J.IMMUNOL,112.871-876. (CHECKED BY AUTHOR) 
7) GAR: KIEFER.C.R..MCGUIRE.B.S .• JR .. OSSERMAN.E.F. & GARVER,F.A. (1983) J.IMMUNOL .• 131,1871-1875. (CHECKED BY AUTHOR 02/20/84) 
8) CH: OKADA.Y .. NOZU.Y .• TITANl,K .• WATANABE.S .. HARA,H. & KITAGAWA.M. (1972) IMMUNOCHEM .. 9,207-210. 
9) X(PET): MILSTEIN.C.,CLEGG,J.B. & JARVIS.J.M. (1968) BIOCHEM.J .• 110,631-652. (CHECKED BY AUTHOR) 

10) KERN: PONSTINGL,H .• HESS.M. & HILSCHMANN,N. (1968) Z.PHYSIOL.CHEM .• 349.867-871; (1971) Z.PHYSIOL.CHEM .. 352.247-266. (CHECKED BY AUTHOR) 
11) TA: TONNELLE.C. (1973) BIOCHIM.BIOPHYS.RES.COMM .. 55.1112-1116. (CHECKED BY AUTHOR 11/16/80) 
12) BAU;· ~~~~'§?o~ .. g~~~3~f;~~f~·-~·c~E~k~gH~.f'm·~6~~70) Z.PHYSIOLCHEM .. 351,763-767; BACZKO.K .. BRAUN.D.G. & HILSCHMANN.N. (1974) 

13) AMYLOID 758: NATVIG,J.B.,WESTERMARK,P .• SLETTEN.K.,HUSBY.G. & MICHAELSON.T. (1981) SCAND.J.IMMUNOL .. 14,89-94. (CHECKED BY AUTHOR 
06101/83) 

14) DEL: EULITZ,M. (1974) EUR.J.BIOCHEM .. 50,49-69. (CHECKED BY AUTHOR 10/18177) 

15) LYN: ~g1~~z,~,h·V~r.~Jtor· ~E~:~~~~B~Agp~e'GJc~~4Jici~ttu~~~~)E~~A"~L~~c~~M~~~j,~~~~9.Bic~~J~~6' t'/~u~~g~·c;~?,7~?1TIONAL RESIDUES 
16) NIG-68: KAMETANl,F .• YOSHIMURA.K .• TONOIKE.H .. HOSHl,A.,SHINODA.T. & ISOBE.T. (1985) BIOCHEM.BIOPHYS.RES.COMMUN .• 126.848-852. 
17) AMYLOID 808: WESTERMARK.P .. NATVIG.J.B .. ANDERS.R.F . .SLETTEN.K. & HUSBY.G. (1976) SCANO.J.IMMUNOL .• 5.31-36. (CHECKED BY AUTHOR 06101/83) 
18) MOT: KOJIMA.M .. ODANl,S. & IKENAKA.T. (1980) MOL.IMMUNOL,17,1407-1414. 
19) WIG: FETT.J.W. & DEUTSCH.H.F. (1976) IMMUNOCHEM .. 13,149-155. (CHECKED BY AUTHOR) 
20) WHI: WANG.A.C .. WELLS.J.V .. FUDENBERG.H.H. & GERGELY.J. (1974) IMMUNOCHEM.,11.341-345. (CHECKED BY AUTHOR) 
21) DU: BUCHWALD.B.M. (1971) CAN.J.BIOCHEM . .49.900-902. (CHECKED BY AUTHOR) 
22) LON: JOHNSTON.S.L..ABRAHAM.G.N. & WELCH.E.H. (1975) BIOCHEM.BIOPHYS.RES.COMMUN.,66.842-847. (CHECKED BY AUTHOR 10/17/77) 
23) SG: TISCHENDORF.F.W.,TISCHENDORF.M.M. & WITTMANN-LIEBOLD.B. (1976) Z.NATURFORSCH.31C,758-760. 
24) GIM: HESS,M.,HILSCHMANN,N .• RIVET.L,RIVET.C. & ROPARTZ.C. (1971) NATURE NEW BIOLOGY,234,58-61. (CHECKED BY AUTHOR) 
25) 111: LANGER.B .. STEINMETZ-KAYNE.M. & HILSCHMANN,N. (1968) Z.PHYSIOLCHEM .. 349.945-951. (CHECKED BY AUTHOR) 
26) 119: HESS.M .. HILSCHMANN.N.,RIVET.L .. RIVET.C. & ROPARTZ.C. (1971) NATURE NEW BIOLOGY.234.58-61. (CHECKE'D BY AUTHOR) 
27) VIN: PINK.J.R.L. & MILSTEIN,C. (1969) PROC. 5TH FESS SYMP .. 15.177-182. (CHECKED BY AUTHOR) 
28) MIL: LANGER.B .. STEINMETZ-KAYNE.M. & HILSCHMANN,N. (1968) Z.PHYSIOL.CHEM .. 349,945-951. (CHECKED BY AUTHOR) 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP Ill 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 
FA1: SET 1: HIL(1J,Y0(2).PS!3J.CAP(4J. (4 IDENTICAL) 

SET 2: LOY A[5).LOY G(6). (2 IDENTICAL) 
FR2: 
FR3: 
FR4: SET 1: HIL(1l.CAP(4J.BAU(12J.DEL(14). (4 IDENTICAL HUMAN V-LAMBDA-111; ALSO 4 HUMAN V-LAMBDA-1: BL2 'CL[6J.RHE!101.0KAf121. 

NIG-51(19); 5 HUMAN V-LAMBDA-11: MES12J.ES492(8].TR0(14].VIL(171.WIN[21J; 1 HUMAN V-LAMBDA-IV: SH!1 J; 3 HUMAN 
V-LAMBDA-VI: SUT(2).TH0j4].LBV'CLl5!; AND 24 MOUSE V-LAMBDA: MOPC104El1J.J558(2J.XS104!3).HOPC1(4!.J698(51.H2061(6!. 

~~~~~1;m:3~&in~:fl!'<IL~~~.1~~k~~~~\~J~~5963m~~~~b~g:1.ii~;:W~11~'1.YJ~~~~~b7:.~ri~twg20117'· 
SET 2: GARf7J. (IDENTICAL TO 1 HUMAN V-LAMBOA-11: NIG-84111.) 
SET 3: KERN(10]. (IDENTICAL TO 1 HUMAN V-LAMBDA-VI: NIG-48(10).) 

IDENTICAL SETS OF J-MINIGENES: 
SET 1: BAUl12]. (IDENTICAL TO 2 HUMAN V-LAMSDA-11: MESl2J.TR0(14).) 
SET 2: DELl14]. (IDENTICAL TO 2 HUMAN V-LAMBDA-11: ES492(8).VIL117l.) 

SPECIFIC NOTES: 

18) MOT: THERE ARE TWO RESIDUES IN FRONT OF POSITION 1; THEY ARE VAL AND THR. 

+ THE FOLLOWING WERE EOUALL Y AND MOST FREOUENTL Y OCCURRING: 

AT POSITION 
30 
81 
94 
95A 
95B 

RESIDUES 
(ASP.ASN.GLN) 

(MET.GLU) 
(ILE.ARG.SER.GL Y) 
(TYR,ALA.GLY.ASP) 

(HIS.GLU) 
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• • 72 

H~IMAN LAMBDA LIGHT CHAINS SUBGROUP IV 

• 
INVARIANT 1 2 3 4 5 #OF #OF OCCURRENCES VARIABILITY 

RESIDUES SH NEV USH PFA FAA' SEQUENCES AMINO OF MOST COMMON 
ACIDS AMINO ACID 

0 
1 
2 SER SER SER SER SER 4 1 ~~rn~ 

1. 

3 GLU GLU GLU GLU ala 5 2 2.5 

4 LEU LEU LEU LEU LEU LEU 5 1 S(LEU) 1. 

5 THR THR THR THR val 5 2 4(THR) 2.5 

6 GLN GLN GLN GLN GLN GLN 5 1 3l~M~~ 
1. 

7 ASP ASX ~ro ~ro pro 5 2: 3 3.3 : 5. 

8 PRO PRO RO RO ala 5 2 4(PRO) 2.5 

9 ALA ALA ser ser ser 5 2 3(SER) 3.3 

F 10 
11 VAL VAL VAL VAL VAL VAL 5 l 5(VAL) 1. 

A 12 SER SER SER SER glx 5 2 4(SER) 2.5 
1 13 VAL VAL VAL VAL gly 5 2 4(VAL) 2.5 

14 ALA ALA ser ALA 5 2 3(ALA) 3.3 

15 LEU LEU !J.<0 !J.'0 !!.~ 
5 2 ~PRO} 3.3 

16 GLY GLY GLY LY LY 5 1 GLY) 1. 

17 GLN GLX GLN GLN GLX 5 l : 2 5(GLN) : 3(GLN) 1. : 3.3 

18 THR THR THR THR ser 5 2 4(THR) 2.5 

19 VAL VAL ala ala ile 5 3 2( + ) 7.5 

20 ARG ARG ser val ala 5 4 ~l~~G} 10. 

21 ILE ILE ILE ILE lLE ILE 5 1 1. 

22 THR THR THR THA 8{.>'s 5 2 4TH~) 2.5 

23 CVS CVS CVS CVS 4 1 CYSl 1. 

24 GLN SER SER ILE 4 3 2(SER) 6. 

25 GLY GLY GLY GLY GLY 4 1 ~~k~ 
1. 

26 ASP ASP ASP ILE 4 2 2.7 

27 SER LYS LYS SER 4 2 2( + ) 4. 

27A 
278 

c 27C 
270 0 27E R 27F ASX 1 1(ASN) : 1(ASP) 

1 28 LEU LEU LEU ILE 4 3(LEU) 2.7 

29 ARG GLY GLY GLY 4 2 3(GLY) 2.7 

30 GLY ASP GLN ALA 4 4 ~h~R~ 
16. 

31 TYR ASN ALA TYR 4 3 6. 

32 ASP TVA ASX 3 2 : 3 2(ASP) : 1( + 3. : 9. 

33 ALA ALA TYR 3 2 2(ALA} 3. 

34 ALA SER ILE 3 3 1( + l 9. 

35 TAP TAP TAP TAP 3 3(TRP) 1. 

36 TYR TYR TYR TYR 3 3(TYR) 1. 

37 GLN GLN GLN 2 2(GLN) 1. 

38 GLN GLN GLN 2 2(GLN) 1. 

39 LYS LYS LYS 2 2(LYS) 1. 

40 PRO 1 1(PRO) 

F 41 GLY 1 l(GLY) 

A 42 GLN 1 l(GLN) 

2 43 ALA 1 1(ALA} 

44 PRO HE~81 45 LEU 
46 LEU 1(LEU) 

47 VAL H:f.·W 48 ILE 

49 TYR 1 TYR 

50 GLY l(GLY) 

c 51 ARG l(ARG) 

52 ASN 1(ASN) 
D 53 ASN 1(ASN) 
A 
2 54 ARG 1l~~g~ 

55 PRO 
56 SER l SER 

57 GLY 1(GLY) 

58 ILE l(lLE) 

59 PRO H~~~l 60 ASP 
61 ARG ~l~~~l 62 PHE 
63 SER l(SEA) 

64 GLY i~g~~ 
65 SER 
68 SER l(SER) 

67 SER ~l~t~ 68 GLY 

69 HIS ~~~:;~) 
70 THR 

F 71 ALA l(ALA) 

A 72 SER ~1~m 
3 73 LEU 

74 THR u;t1R) 
75 ILE 
76 THR 1(TH~ 
77 GLY l(GL 

7B ALA 1(ALA) 

79 GLN H~~> 
BO ALA 
Bl GLU 1(GL01) 

82 ASP ~t~~~~ 83 GLU 

84 ALA H~~~ BS ASP 
86 TYR l(TYR) 

87 TYR 1(TYR) 

88 CYS 1 CVS 

89 ASN 1(ASN) 

90 SER 1(SER) 

91 ARG H~~~/ 92 ASP 
93 SER l(SER) 

c 94 SER ;~~i~ 
D 95 GLY 

R 95A LYS it~is~) 
3 958 HIS 

95C 
950 
95E 
95F 
96 VAL l(VAL) 

97 LEU 1 LEU 

98 PHE l(PH~ 
99 GLY l(GL 

100 GLY 1(GL 

101 GLY 1{GL 

F 102 THR l(THR 

A 103 LYS ~~t~m 4 104 LEU 
105 THR 1(THR) 

106 VAL l{VAL) 

106A LEU 1(LEU) 

107 GLY 1 GL 

108 GLN 1{GLN) 

109 PRO 1(PRO) 
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REFERENCE: HUMAN LAMBDA LIGHT CHAINS SUBGROUP IV 

1) SH: TITANl.K .. WIKLEA.M .. SHINODA,T. & PUTNAM.F.W. (1970) J.BIOL.CHEM .. 245.2171-2176. (CHECKED BY AUTHOR 06/15183) 

2) NEV: WANG.A.C.,WELLS.J.V .. FUDENBERG.H.H. & GERGELY.J. (1974) IMMUNOCHEM .. 11.341-345. (CHECKED BY AUTHOR) 

3) USH: TISCHENOORF.F.W .. TISCHENDORF.M.M. & WITTMANN-LIEBOLD.B. (1976) Z.NATURFORSCH.31C,75&-760. 

4) PFA: TISCHENDORF.F.W .. TISCHENDORF.M.M. & WITTMANN-LIEBOLD.B. (1976) Z.NATUAFORSCH.31C.75&-760. 

5) FRA': WANG.A.C. & FUDENBERG.H.H. (1974) J.IMMUNOGENETICS.1.303-313. (CHECKED BY AUTHOR) 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP IV 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FRl: SET 1: SHl1].NEV12J. (2 IDENTICAL) 

FA2: 

FR3: 

FR4: SET 1: SHl1l. (IDENTICAL TO 4 HUMAN V-LAMBDA-1: BL2 'CLl6J.RHEl101.0KAl12).NIG-51119]: 5 HUMAN V-LAMBDA-11: MES121.ES49218J. 
TROl14).VILl17l.WIN)21]; 4 HUMAN V-LAMBDA-111: HILl1J.CAP!4J.BAUl12).DELl14]; 3 HUMAN V-LAMBDA-VI: SUTl2J.THOl4!. 
LBV'CLl5J; AND 24 MOUSE V-LAMBDA: MOPC104E! 1 ).J558!21.XS104131.HOPC114),J69815J.H2061J6J.W315917].Y5431!81.Y5485(9). 

~~~&1g~.~~~~'·tl!i~?~~~~1t1dWh~N~rni:;r-~~ 1i~Zl~e66~briX~t~6J.H2020( 17J.RPC20118).IG 303LAMBDA.CLI 191. 

~ THE- FOLLOWING WERE EOUALL Y AND MOST FREOUENTL Y OCCURRING: 

AT POSITION 
19 
27 
30 
32 
34 

RESIDUES 
(VAL.ALA) 
(LYS.SER) 

(ALA.GLY.ASP.GLN} 
(TYR.ASP.ASN) 
(!LE.ALA.SER) 
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• 74 • HUMAN LAMBDA LIGHT CHAINS SUBGROUP V 

INVARIANT 1 2 3$ #OF #OF OCCURRENCES VARIABILITY 

RESIDUES BO HBJ MCG SEQUENCES AMINO OF MOST COMMON 
2 ACIDS AMINO ACID 

0 
1 PCA PCA PCA PCA 3 ~~~~ 

1. 

2 SER SER SER SER 3 1. 

3 ALA ALA ALA ALA 3 3(ALA) 1. 

4 LEU LEU LEU LEU 3 3(LEU) 1. 

5 THR THR THR THR 3 51~~ 
1. 

6 GLN GLN GLN GLN 3 1. 

7 PRO PAO PAO PRO 3 3(PRO) 1. 

6 PRO PRO PRO PRO 3 3(PRO) 1. 

9 SER SER SER SER 3 3(SER) 1. 

F 10 

R 11 ALA ALA ALA ALA 3 1 3(ALA) 1. 

1 12 SER SER SER SER 3 1 m~i~ 
1. 

13 GLY GLY GLY GLY 3 1 1. 

14 SER SER SER SER 3 1 3(SER) 1. 

15 
GLY 

PRO PRO leu 3 2 ~~~~ 
3. 

16 GLY GLY GLY 3 1 1. 

17 GLN GLN GLN GLN 3 1 ~~~~~ 
1. 

18 SER SER SER SER 3 1 1. 

19 VAL VAL VAL VAL 3 1 3(VAL) 1. 

20 THR THR THR THR 3 ~;rL~R) 1. 

21 lLE ILE ILE ILE 3 1. 

22 SER SER SER SER 3 31SE~) 1. 

23 CYS CYS CYS CYS 3 3 CYSj 1. 

24 THR THR THR THR 3 3(THR) 1. 

25 GLY GLY GLY GLV 3 3(GLV) 1. 

26 THR THR THR THR 3 3(THR) 1. 

27 SER SER SER 2 2(SER) 1. 

27A 
276 

c 27C 

0 270 SER SER SER 2 1 2(SER) 

R 27E ASP ASP ASP 2 1 2~AS~ 
1 27F VAL VAL VAL 2 1 2 VAL 

26 GLY GLY GLV 2 1 2(GL 1. 

29 ASP GLV 2 2 ~! ::: ~ 
4. 

30 ASN TYR 2 2 4. 

31 LYS ASN 2 2 1( +) 4. 

32 TYR TYR TYR 2 1 ~~ri 
1. 

33 VAL VAL VAL 2 1 1. 

34 SER SER SER 2 2~SER} 1. 

35 TAP TRP TAP 2 1 2(TRP) 1. 

36 TYR TYR TYR 2 1 ~~~~ 
1. 

37 GLN GLN GLN 2 1 1. 

38 GLN GLN GLN 2 1 2(GLN) 1. 

39 HIS HIS HIS 2 1 ~~H~S) 1. 

40 PRO ALA 2 2 4. 

F 41 GLY GLY GLY 2 1 2(GL~ 1. 

R 42 ARG LYS 2 2 ~!AtA~ 
4. 

2 43 ALA ALA ALA 2 1 1. 

44 PRO PRO PRO 2 1 ~tr~~1 1. 

45 LVS LYS LYS 2 1 1. 

46 LEU VAL 2 2 1( +) 4. 

47 VAL ILE 2 2 1( + ) 4. 

46 ILE ILE ILE 2 1 2(1LE) 1. 

49 PHE TYR 2 2 11 + l 4. 

50 GLU GLU GLU 2 1 ~~ek~l 
1. 

c 51 VAL VAL VAL 2 1 1. 

52 SER ASN 2 2 u ::: l 4. 
0 53 GLY LYS 2 2. 4. 
R 
2 54 ARG ARG ARG 2 2(ARG) 1. 

55 PRO PRO PRO 2 2(PRO) 1. 

56 SFA SER SER 2 2jSERj 1. 

57 GLY GLY GLY 2 2{GLV) 1. 

58 VAL VAL VAL 2 2(VAL) 1. 

59 PRO PRO PRO 2 ~~~~~{ 
1. 

6C ASP ASP ASP 2 1. 

61 ARG ARG ARG 2 fil~~~l 
1. 

62 PHE PHE PHE 2 1. 

63 SER SER SER 2 2(SER) 1. 

64 GLY GLY GLY 2 1 
rLV) 

1. 

65 SER SER SER 2 1 2 SER) 1. 

66 LYS LYS LYS 2 1 2 LYS) 1. 

67 SER SER SER 2 1 2SER) 1. 

68 ASP GLY 2 2 1 +) 4. 

69 ASN ASN ASN 2 
TSN! 

1. 

70 THR THR THR 2 2 THR 1. 

F 71 ALA ALA ALA 2 2ALA) 1. 

R 72 SER SER SER 2 ~~~m 
1. 

3 73 LEU LEU LEU 2 1. 

74 THR THR THR 2 ~~~~r1 
1. 

75 VAL VAL VAL 2 1. 

76 SER SER SER 2 ~mr.~ 
1. 

77 GLY GLV GLY 2 1. 

78 LEU LEU LEU 2 2(LEU) 1. 

79 ARG GLN 2 2 ~!A~! 
4. 

80 ALA ALA ALA 2 1 1. 

81 GLU GLU GLU 2 1 2(GLU) 1. 

82 ASP ASP ASP 2 1 2(ASP) 1. 

63 GLU GLU GLU 2 1 2(GLU) 1. 

64 ALA ALA ALA 2 1 2tLA~ 1. 

85 ASP ASP ASP 2 1 2ASP 1. 

66 TYR TYR TVA 2 1 2TYR) 1. 

67 TYR TYR TYR 2 1 2(TYR) 1. 

68 CYS CYS CVS 2 1 ~CVS) 1. 

89 SER SER SER 2 1 2!SERl 
1. 

90 SER SER SER 2 1 2 SER 1. 
91 TYR TYR TYR 2 1 2(TYR 1. 

92 VAL GLU 2 2 1( +) 4. 
93 ASP GLV 2 2 1( +) 4. 

c 94 ASN SER 2 2 ~~ n 4. 

0 95 ASN ASP 2 2 4. 

R 95A ASN ASN ASN 2 1 2ASN) 

3 956 
95C 

950 
95E 
95F 
96 PHE PHE PHE 2 2(PHE) 1. 
97 VAL .VAL VAL 2 2tVAL) 1. 

98 PHE PHE PHE 2 1 ~~~~~ 
1. 

99 GLV GLY GLY 2 1 1. 

100 GLY THR 2 2 1( +~ 4. 
101 GLV GLY GLY 2 , 2GL 1. 

F 102 THR THR THR 2 1 2hHR 1. 

R 103 LYS LYS LYS 2 1 ~~Lrsl 1. 
4 104 LEU VAL 2 2 4. 

105 THR THR THR 2 1 2(THR) 1. 
106 VAL VAL VAL 2 1 ~!rnb~ 

1. 
106A LEU LEU LEU 2 1 

107 ARG GLV 2 2 1( +I 4. 

108 GLN GLN GLN 2 1 2{GLN) 1. 
109 PRO PRO PRO 2 1 2(PRO) 1. 
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• 75 • ANTIBODY SPECIFICITIES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP V 

3) MCG: ANTl-EPSILON-DNP-LYS. EPSILON-DNP-AMINOCAPROATE, DNP-LEU. TRIACETIN, SODIUM MERTHIOLATE. METHADONE. 1,10-PHENANTHROLINE CAFFEINE, THEOPHYLLINE, Dl-DNP-LYS. DNP-TRP. DNP-PHE. Dl-DNP-TYR. COLCHICINE. P-NITROANILINE. P-NITROPHENYLPHOSPHORYL CHOLINE. 5-ACETYLURACIL. MENADIONE. MEPERIDINE, TRIBUTYAIN. OMEGA-BROMOHEPTANOATE. 0-CHLOROMERCUAIPHENOL. P-CHLOROMERCURIPHENOL. PHENYLMERCUAIC COMPOUNDS. METHYL-MERCURIC CHLORIDE. 

REFERENCE: HUMAN LAMBDA LIGHT CHAINS SUBGROUP V 

1) BO: WIKLER.M. & PUTNAM.F.W. (1970) J.BIOL.CHEM .. 245.4488-4507. (CHECKED BY AUTHOR 06115183) 
2) HBJ2: HOOD.L.GRAY.W.R..SANDERS.B.G. & DREYER.W.J. (1967) COLD SPRING HARBOR SYMP. QUANTITATIVE BIOL.32.133-145. 
3) MCG: FETT.J.W. & DEUTSCH.H.F. (1974) BIOCHEMlSTRY.13.4102-4114. (CHECKED BY AUTHOR) 

NOTES: HUMAN LAMBDA LIGHT CHAINS SUBGROUP V 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 
FRl: SET 1: BOl1].HBJ2J2t. (2 IDENTICAL) 
FR2: 

FR3: -

FR4: SET 1: 80111. (IDENTICAL TO 1 HUMAN V-LAMBDA-1: NEWMl11; ANO 1 HUMAN V-LAMBDA-11: WH131.) SET 2: MCGi31. (IDENTICAL TO 1 HUMAN V-LAMBDA-1: LOCl111.) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 
CD~1: SET 1: MCGJ3J. (IDENTICAL TO 2 HUMAN V-LAMBOA-11: MESl21.VIL1171.) 
CDR2: 

CDR3: 

T THE FOLLOWING WERE EOUALL Y ANO MOST FREOUENTL Y OCCURRING: 

AT POSITION 
29 
30 
31 
40 
42 
46 
47 
49 
52 
53 
68 
79 
92 
93 
94 
95 

100 
104 
107 

RESIDUES 
(GLY.ASP) 
(TYR.ASN) 
(LYS.ASN) 
(PRO.ALA) 
(LYS.ARG) 
(LEU.VAL) 
(!LE.VAL) 

(TYA.PHE) 
(SER.ASN) 
(LYS.GLY) 
(GLY.ASP) 
{ARG.GLN) 
(VAL.GLU) 
{GLY.ASP) 
(SER.ASN) 
{ASP.ASN) 
(THR.GLY) 
(LEU.VAL) 
(ARG.GLY) 
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17 ........ 

• 76 

HUMAN LAMBDA LIGHT CHAINS SUBGROUP VI 

F 
A 
1 

c 
0 
R 
1 

F 
R 
2 

c 
0 
R 
2 

F 
R 
3 

c 
0 
R 
3 

F 
R 
4 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 

INVARIANT 
RESIDUES 

LEU 

PRO 

SER 

12 SER 
13 
14 !O~R 

15 PRO 
16 GLY 
17 
18 
19 -

20 
21 
22 SER 
23 CVS 
24 

25 
26 
27 
27A 
278 

27C 
27D 
27E 
27F 
28 ILE 

29 
30 
31 
32 
33 VAL 

34 GLN 
35 TAP 
36 TYR 
37 
38 

39 ARG 
40 
41 
42 
43 ALA 

44 PRO 
45 THR 
46 
47 
48 ILE 

49 
50 
51 
52 
53 GLN 

54 ARG 
55 PRO 
56 
57 GLY 
58 VAL 

59 PAO 
60 
61 ARG 
62 PHE 
63 SER 

64 GLY 
65 SER 
66 
67 SER 
68 
69 ASN 
70 SER 
71 ALA 
72 SER 
73 LEU 

74 
75 
76 
77 
78 

79 
80 
81 
82 
83 

84 
85 
86 
87 
88 
69 
90 
91 
92 
93 

94 
95 
95A 
958 
95C 
95D 
95E 
95F 
96 

THR 

SER 

LEU 

ASP 

ALA 

TYR 

CYS 
GLN 
SER 

97 VAL 
98 PHE 
99 GLY 

100 GLY 
101 GLV 
102 THR 

103 LYS 
104 
105 THA 
106 VAL 
106A LEU 

107 
108 GLN 
109 PRO 

1 
AMY LO ID 

-AR 
# 

ASP 
PHE 
MET 
LEU 

THR 
GLN 
PRO 
HIS 
SER 

VAL 
SER 
GLU 
SER 

PRO 
GLV 
LVS 
THR 
VAL 

THR 
PHE 
SER 
CVS 
THR 

GLY 
SER 
GLY 
GLY 
SEA 

!LE 

ALA 
ASP 
SER 
PHE 
VAL 

GLN 
TRP 
TYR 
GLN 
GLN 

ARG 
PRO 
GLY 
SER 
ALA 

PRO 
THA 
THA 
VAL 
ILE 

TYR 
ASP 
ASP 
ASN 
GLN 

ARG 
PRO 
SER 
GLY 
VAL 

PRO 
ASP 
ARG 
PHE 
SER 

GLY 
SER 

# 
SER 
ALA 

ASN 
SER 
ALA 
SER 
LEU 

THR 
!LE 
SER 
GLY 
LEU 

LYS 
THR 
GLU 
ASP 
GLU 

ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
SER 
TYR 
ASN 
SER 

ASN 
HIS 
HIS 

VAL 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 

LYS 
VAL 
THA 
VAL 
LEU 

GLY 
GLN 
PRO 

2 3 4 5 
LBV 
"CL 

# 

6 
GIO 

7 8 9 
YAM WAN WIN 

10 
NIG 
-48 

# 

11 12 13 
KIN 

SLIT AMYLOID THO JAM MOR 

# -RS # 

ASP 
PHE 
MET 
LEU 

THA 
GLN 
PRO 
HIS 
SER 

VAL 
SER 
GLU 
SER 

PRO 
GLY 
LYS 
THR 
VAL 

ile 
ile 

SER 
CYS 
THR 

ARG 
SER 
ASP 
GLY 
THR 

ILE 

ALA 
GLY 
TYR 
TYR 
VAL 

GLN 
TAP 
TYR 
GLN 
GLN 

ARG 
PRO 
GLY 
ARG 
ALA 

PRO 
THR 
THR 
VAL 
ILE 

PHE 
GLU 
ASP 
THR 
GLN 

ARG 
PRO 
SER 
GLY 
VAL 

PRO 
ASP 
ARG 
PHE 
SER 

GLY 
SER 

# 
SER 
SER 

ASN 
SER 
ALA 
SEA 
LEU 

THR 
ILE 
SER 
GLY 
LEU 

GLN 
THR 
GLU 
ASP 
GLU 

ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
SER 
TYA 
ASP 
ARG 

ASP 
HIS 

TAP 
VAL 
PHE 
GLY 
GLY 
GLY 
THA 

LYS 
LEU 
THA 
VAL 
LEU 

GLY 
GLN 
PRO 

ASP 
PHE 
MET 
LEU 

THR 
GLN 
PRO 
HIS 
SER 

VAL 
SER 
GLU 
SER 

PRO 
GLV 

fl~~ 
VAL 

THR 
ile 

SER 
CVS 
THR 

GLY 
SER 
GLY 
ASP 
SER 

ILE 

ALA 

SER 
TYR 
VAL 

asn asn asn ASP asn 
PHE PHE PHE PHE PHE 
MET MET MET MET ile 
LEU LEU LEU LEU LEU 

asn asn ASP 
PHE leu PHE 
MET MET MET 
LEU LEU LEU 

THR THR THR THR THR THR ile THR 
GLN GLN GLN GLN GLN GLN GLN glu 
PRO PRO PRO PRO PRO PRO PRO PRO 

~~~ ~~~ ~~~ ~~~ SER SER gE~ ~~~ 

VAL VAL VAL VAL VAL VAL VAL VAL 
SER SER SER SER SER SER SER SER 
GLU GLU GLU GLU GLU GLU GLU GLU 
SER SER SER SER SER SER SER 

PRO PRO 
GLY GLY 
LYS LYS 
THR THR 
VAL VAL 

THR THR 
ile i!e 

SER SER 
CYS CYS 
THR THA 

ARG GLY 
SEA ASN 
SER SER 
GLY GLY 
SER SER 

ILE ILE 

ALA ALA 
SER SER 
TYR ASN 
TYA TYR 
VAL VAL 

GLN GLN 
TRP TRP 
TYR TYR 
GLN GLN 
LEU GLN 

ARG ARG 
PRO ARG 
GLY VAL 
SER SER 
ALA ALA 

PRO PRO 
THR THR 
THR ILE 
VAL VAL 
ILE ILE 

TYR TYR 

GLU GLU 
ASP ASP 
ASN ASN 
GLN GLN 

ARG ARG 
PRO PRO 
SER LEU 
GLY GLY 
VAL VAL 

PRO PRO 
ASP ASP 
ARG ARG 
PHE PHE 
SER SER 

GLY GLY 
SER SER 

# # 
SER SER 
SER SER 

ASN ASN 
SER SER 
ALA ALA 
SER SER 
LEU LEU 

THR 
VAL 
SER 
GLU 
LEU 

LYS 
THA 
GLU 
ASP 
GLU 

ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
SER 
TYR 
ASP 
SER 

THR 
ILE 
SER 
GLY 
LEU 

LYS 
THR 
GLU 
ASP 
GLU 

ALA 
ASP 
TYR 
TYR 
CYS 
GLN 
SER 
PHE 
ASP 
ASN 

ASN THR 
ASN ASN 

GLN 

TRP 
VAL 
PHE 
GLY 
GLY 
GLY 
THA 

LYS 
LEU 
THR 
VAL 
LEU 

GLY 
GLN 
PAO 

GLY 
VAL 
PHE 
GLY 
GLY 
GLY 
THR 

LYS 
LEU 
THA 
VAL 
LEU 

GLY 
GLN 
PRO 

PRO PRO 
GLY GLY 

M~ ~:: 
VAL VAL 

THR ser 
ile ile 

SER SER 
CYS CYS 
THA SER 

ALA 

PRO 
GLY 
LYS 
THR 
VAL 

THR 
ile 

SER 
CYS 

PRO 
GLY 
LVS 
THR 
VAL 

THR 

PRO 
GLY 
LVS 
THR 
VAL 

THR 
met 
SER 
CYS 
THA 
ARG 
THR 
SER 

ASP 
SER 
ILE 

ALA 
SER 
ASN 
TYR 
VAL 

GLN 
TAP 
TYR 
ARG 
GLN 

ARG 
PRO 
GLY 
GLY 
ALA 

PRO 
THR 
THR 
LEU 
ILE 

TYR 
ASP 
THA 
ASN 
GLN 

ARG 
PRO 
TYA 
GLY 
VAL 

PRO 
ASN 
AAG 
PHE 
SER 

GLY 
SER 

# 
SER 
SER 

ASN 
SER 
ALA 
SER 
LEU 
THR 
ILE 
SER 
GLY 
LEU 

THA 
ASN 
ASP 
ASP 
THR 

ALA 
MET 
TYR 
PHE 
CYS 
GLN 
SER 
TYR 
ASP 
SER 

SER 
ASN 
LEU 

TRP 
VAL 
PHE 
GLY 
GLY 
GLY 
THA 

LYS 
LEU 
THA 
VAL 
LEU 

SEA 
GLN 
PRO 

PRO 
GLY 
LYS 

asn asn 
leu PHE 

MET MET 
LEU LEU 

THR leu 
GLN GLN 
PRO PRO 
HIS HIS 
SEA SER 

leu VAL 
SER SER 
asp 
SER 

PRO 
GLY 
LYS 
THA 

ite 

ile 
ile 

SER 
CYS 
THR 

ALA 
ASN 
GLY 
GLY 
ASN 

ILE 

GLY 
SER 
HIS 

PAO 
VAL 

TRP 
TYR 
LYS 

PRO 
ASP 
SER 

LEU 
THR 
VAL 
LEU 

SEA 
GLN 
PRO 

• 
#OF #OF 

SEQUENCES AMINO 

13 
13 
13 
13 

13 
13 
13 11 
13 

13 
13 
12 
11 

12 
12 
12 11 
11 

11 
10 
10 
10 

9 

7 
7 
7 
7 
6 

1 
1 
7 

7 
6 
7 
7 
7 

5 
6 
6 
6 
5 

5 
6 
6 
6 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 

5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
3 

5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 

6 
6 
6 

ACIDS 

2 
2 
2 
1 

3 
2 
1 
2 
1 

2 
1 
2 
1 

1 
1 
3 
2 
2 

3 
3 
1 
1 
2 
3 
3 
3 
3 
3 

1 
1 
1 

2 
3 
4 
3 
1 

1 
1 
3 
2 
1 
2 
3 
3 
1 

1 
1 
2 
2 
1 

2 
2 
2 
2 
1 

1 
1 
3 

1 
2 
1 
1 
1 

1 
1 

1 
2 
1 
2 
1 

3 
2 
2 
1 
2 
1 
2 
1 
2 
1 

4 
2 
3 

1 
2 
1 
1 
1 

2 

OCCURRENCES 
OF MOST COMMON 

AMINO ACID 

1~l~~~! 
12(MET) 
13(LEU) 

11(THR) 
12(GLN) 
13(PROJ 
10(HIS) 
13(SER) 

~~l~~M 
11(GLU) 
11(SER) 

12(PR0) 
12(GLY) 
10(LYS) 
10{THR) 
10(VAL) 

8(THR) 

18/lfE% 
10(CYS) 
8(THR) 

3( - ) 
4(SEA) 
3( - )" 
5(GLY) 
4(SER) 

1(ASP) 
1(SEAl 
7(1LE) 

6{ALA) 
4{SER) 
2( ~) 

~l~X~5 
5(GLN) 
6(TRP) 
6(TYR) 
4(GLN) 
4(GLN) 

5(ARG) 
5(PR0) 
4(GLY) 
4(SER) 
5(ALA) 

5(PR0) 
S(THR) 
4(THR) 
4(VAL) 
5(1LE) 

4(TYR) 
3(GLU) 
4(ASP) 
4(ASN) 
5(GLN) 

5(ARG) 
5(PRO) 
3(SER! 
5(GLY) 
5(VAL) 

S(PRO) 

~!~~~) 
~!~~~l 
5(GLY) 
5(SER) 

5(SER) 
4(SER) 

S(ASN) 
S(SER) 
S(ALA) 
S(SER) 
5(LEU) 

~lTLHE~) 
5(SER) 
4(GLY) 
S(LEU) 

3(LYS) 
4(THR) 
4(GLU) 
5(ASP) 
4(GLU) 

S(ALA) 
4(ASP) 
5(TYR) 
4{TYR) 
5{CYS! 
5(GLN) 
5(SER) 
4(TYR) 
4(ASPl 
3(SER) 

2(ASN) 
3(ASN) 
1{ ~ ) 

S(PHE) 
5(GLY) 
S(GLY) 
S(GLY) 
S(THR) 

S(LY3) 
S(LEU) 
6(THR) 
6(VAL) 
6(LEU) 

4(GLY) 
6(GLN) 
6(PRO) 

VARIABILITY 

3.3 
2.4 
2.2 
1. 

3.5 
2.2 
1. 
2.2 
1. 

2.2 
1. 
2.2 
1. 

1. 
1. 
3.6 
2.2 
2.2 
4.1 
3.8 
1. 
1. 
2.3 

7. 
5.3 
7. 

1. 

2.3 
4.5 

14. 
4.2 
1. 

1. 
1. 
1. 
4.5 
2.5 

1. 
2.4 
4.5 
4.5 
1. 

1. 
1. 
2.5 
2.5 
1. 

2.5 
3.3 
2.5 
2.5 
1. 

1. 
1. 
5. 
1. 
1. 

1. 
2.5 
1. 
1. 
1. 

1. 
1. 

1. 
2.5 

1. 
1. 
1. 
1. 
1. 

1. 
2.5 
1. 
2.5 
1. 

5. 
2.5 
2.5 
1. 
2.5 

1. 
2.5 
1. 
2.5 
1. 

1. 
1. 
2.5 
2.5 
5. 

10. 
3.3 

5. 
1. 
1. 
1. 
1. 
1. 
1. 

1. 
2.4 
1. 
1. 

3. 
1. 
1. 

l 

335 of 389 Celltrion, Inc., Exhibit 1094



r • 160 • HUMAN HEAVY CHAINS SUBGROUP I 

INVARIANT 
RESIDUES 

1 
EU 

2· 
SIE 

3 4• 5 
CA 

6 
NO 
'CL 

10• 
STE 

11 12 13 
01 

14 15 16• 17 
Fl 

18 
vu 

19 
WAR 

20 
VIL 

21 22 23 24 
HG3 WOL 
'CL 

BEN ZUC BOT OMM MAR OUN ADA NOA SAW 
(I) # # 'CL 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
0 
A 
2 

F 
A 
3 

c 
D 
R 
3 

# # 
# 0 

1 
2 
3 
4 

PCA PCA gin PCA PCA gin PCA glu glu PCA 
VAL 
his 

LEU 

glu 
leu 

GLN 
LEU 

PCA 
VAL 
GLN 
val 

VAL VAL VAL VAL VAL thr VAL VAL VAL 

LEU(.96) 
GLN GLN GLN GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU LEU LEU LEU 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
35A 
358 
36 
37 

38 
39 
40 
41 
42 

43 

SEA 

44 GLY 
45 LEU 
4'8 GLU 
47 TAP 

48 
49 
50 
51 
52 

52A 
528 
52C 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 ARG 
67 
68 
69 

70 
71 
72 
73 
74 SER 

75 
76 
77 
78 
79 

80 
81 
82 
82A 
828 

82C 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
100A 

1008 
100C 
1000 
100E 
lOOF 

1000 
100H 
1001 
100J 
100K 

101 
102 

ALA 

CYS 

VAL VAL VAL met 
GLN GLN GLN GLN 
SER SER SER SER 
GLY GLY GLY GLY 
ALA ALA ALA ALA 

GLU GLU GLU 
VAL VAL VAL 
LYS LYS LYS 
LYS LYS LYS 
PRO PAO PAO 

GLU 
VAL 
LYS 
LYS 
PRO 

GLY 
SER 
SEA 
VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 

SEA 
GLY 
GLY 
THR 
PHE 

SER 
AAG 
SER 
ALA 
ILE 
ILE 

GLY 
SEA 
SER 
VAL 
arg 

VAL 
thr 

CYS 
LYS 
thr 

SEA 
GLY 
GLY 
THA 
PHE 

SER 
GLY 
TYR 
THR 
ILE 

SER 

GLY 
ala 

SER 
VAL 
LYS 

VAL 
SER 
CYS 
LYS 
ALA 

GLY 
SER 
SEA 
VAL 
arg 

VAL 
SER 
CVS 
LYS 
thr 

SEA SEA 
GLY GLY 
tyr GLY 

THA THA 
PHE PHE 

SEA 
TYR 
TVA 
MET 

HIS 

val 
ASP 
TYR 
LYS 
GLY 

LEU 

TAP TAP TAP TAP 
VAL VAL VAL VAL 
ARG ARG AAG ARG 
GLN GLN GLN GLN 
ALA ALA ALA ALA 
PAO PRO PRO PAO 
GLY GLY GLY GLY 

GLN ARG GLN L YS 
GLY GLY GLY GLY 
LEU LEU LEU LEU 
GLU GLU GLU GLU 
TAP TAP TAP TRP 

MET VAL MET VAL 
GLY GLY GLY GLY 
GL Y SER !LE GLN 
ILE PRO ILE ILE 
VAL ALA ASN PRO 

PRO L YS PRO LEU 

MET TAP SER AAG 
PHE THA GL Y PHE 
GLY ASP GLY ASN 
PRO PRO SER GLY 
PRO PHE THA GLU 
ASN GLN SER VAL 
TYA GLV TYA LVS 

ALA VAL ALA ASN 
GLN TYR GLN PRO 
LYS ILE LVS GLY 
PHE L YS PHE SEA 
GLN TAP GLN VAL 

GLY GLU GLY VAL 
AAG ARG ARG ARG 
VAL VAL VAL VAL 
THR THR THA SER 
ILE VAL MET VAL 

THA SER THA SEA 
ALA LEU ARG LEU 
ASP LYS ASP LYS 
GLU PRO THA PRO 
SER SER SEA SER 

THR PHE THR PHE 
ASN ASN SER ASN 
THR GLN THR GLN 
ALA ALA VAL ALA 
TVA TYR TVA HIS 
MET 
GLU 
LEU 
SEA 
SER 

LEU 
ARG 
SER 
GLU 
ASP 
THR 
ALA 
PHE 
TVA 
PHE 

CYS 
ALA 
GLV 
GLY 
TYR 
GLV 
ILE 

TYR 
SER 

MET 
GLU 
LEU 
VAL 
ASN 

LEU 
PHE 
ASN 
GLU 
ASP 

GLY 
ALA 
VAL 
TVR 
TVA 

CYS 
ALA 
ARG 
GLU 
TAP 
LVS 
GLY 
GLN 
VAL 
ASN 

VAL 
ASN 
PRO 

PHE 

PRO ASP 
GLU TVA 

MET MET 
GLU GLU 
LEU LEU 
SER SER 
SER SEA 

LEU LEU 
ARG PHE 
SER SER 
GLU GLU 
ASP ASP 
THR THR 
ALA ALA 
VAL VAL 
TVA TVA 
TVA TVA 

CVS CYS 
ALA ALA 
ARG AAG 

II GLU 
TVR 
GLY 
PHE 
ASP 
THR 
SER 

ASP 
TVA 
TVR 

TYA 

TYR 
TYR 

103 GLU TRP TAP 
104 TVA GLV GLV 
105 ASN GLN GLN 
106 GLV GLY GLY GLY 

VAL 

~J'R 
GLY 
ALA 

GLU 
VAL 

~~~ 
PRO 

GLY 
ala 

SER 
VAL 
LYS 

ile 
SER 
CVS 
LVS 
lhr 

SEA 
GLY 
tyr 

THR 
PHE 

SER 
HIS 
TYA 
ALA 
MET 

VAL VAL 
GLN GLN 
SEA SER 
GLY GLV 
ALA ALA 

GLU 
VAL 

~~~ 
PRO 

GLY 
ala 

SER 
VAL 
arg 

VAL 
SEA 
CYS 
LYS 
ALA 

GLU 
VAL 
LYS 
LYS 
PRO 

GLY 
SEA 
SEA 
ala 
arg 

leu 
SER 
CYS 
LYS 
val 

VAL 
GLN 
SEA 
GLY 
ALA 

GLU 
VAL 
LVS 
LVS 
PAO 

GLY 
glu 
SEA 
leu 
LVS 

ile 
SER 

LYS 
gly 

SER 
GLV 
tyr 

SER SER 
GLY GLY 

THR 
PHE 

asp tyr 
asp 
PHE 

ile asn 
ASP THR 
SEA TYR 
TVA ASP 
ILE ILE 

HIS HIS 

TRP TAP 
ILE VAL 

AAG AAG 
GLN GLN 
ALA ALA 
PRO PRO 
GLV GLV 

HIS ARG 
GLY GLY 
·LEU LEU 
GLU GLU 
TAP TAP 

VAL MET 
GLY ALA 
TAP VAL 
!LE VAL 

ASN HIS 

PAO PRO 

ASN SER 
SER ASP 
GLV ASP 
GLY ARG 
THR THR 
ASN THR 
TYR TYR 

ALA GLY 
PAO PAO 
ARG ARG 
PHE SER 
GLN GLN 

GLV ALA 
ARG ARG 
VAL PHE 
THA THR 
MET VAL 

THR THR 
ARG AAG 
ASP ASP 
ALA SER 
SER SER 

PHE THR 
SER THR 
THR THR 
ALA VAL 
TYR TVA 

MET 
ASP 
LEU 
AAG 
SER 

LEU 
ARG 
SER 
ASP 
ASP 

SER 
ALA 
VAL 
PHE 
TYR 

CVS 
·ALA 
LYS 
SER 
ASP 
PRO 
PHE 
TAP 
SER 
ASP 
TYR 
TVA 
ASN 
PHE 
ASP 
TYR 
SER 
TVR 
THR 
LEU 

MET 
GLU 
LEU 
THA 
ALA 

LEU 
ILE 
SER 
ALA 
ASP 
THR 
ALA 
ILE 
TVA 
TVA 

CYS 
ALA 
ARG 
GLY 
ALA 
HIS 
TYR 
SER 
ASP 
THR 

ASP 
ASP 
SER 
GLY 
THR 

SER 
LEU 

ASP GLV 
VAL PRO 
TAP 
GLV 
GLN 

TRP 
GLV 
GLN 

VAL 
GLN 
SEA 
GLY 
ALA 

VAL 
glu 
SER 
ser 

ALA 

VAL 
GLN 
SER 
GLY 
ALA 

VAL 
glu 

SER 
GLV 
ALA 

GLU GLU GLU asp 
VAL VAL VAL leu 
LYS LYS ser val 
LVS LYS LVS 
PAO PRO PAO PRO 

GLY 

Jl~Fi 
leu 
arg 

lie 
SER 

LYS 
gly 

8t~ 
tyr 

GLY GLY GLY 
ala gly 

SER 
met 
LYS 

VAL 
SER 
CYS 
arg 
ALA 

F 107 GL Y VAL THR 

PCA asp 
VAL ser 
GLN pro 
LEU LEU 

3L~ 
SER 

GLV GLY 
gly his 

GLU 
VAL 

LYS gly 
LVS ile 

leu 

lys 
glu 
thr 
glu 

LVS ala 

glu 
asp 
arg 
ile 
ile 

lys 
glu 
glu 
glu 
ala 

arg 
LEU 
SEA 
GLV 
ARG 

SER ASP 

TAP MET 
ILE GLN 

ARG VAL 
GLN THR 
PRO SER 
PRO GLN 
GLY PAO 

LYS 
GLV 
LEU 
GLU 
TAP 

VAL 
GLY 
GLU 
ILE 

ASP 

TYR 
SER 

GLY 
THR 
THR 
ASP 
TVR 

LVS 

SER 
AAG 

MET 

SER 
LEU 
ASP 
THR 
SER 

VAL 
ASN 
LEU 
PHE 
SER 

LEU 
SER 
LEU 
THR 
SER 

VAL 
THA 
ALA 
ALA 
ASP 

THA 
ALA 
VAL 
TVA 
TVR 

CVS 
ALA 
ARG 

ARG 
TAP 
GLV 
SER 
GLY 
GLY 

R 108 LEU LEU LEU 

GLV 
THR 
THR 
VAL 
7·-:~ 

G.LV 
THR 
LEU 
LEU 
ILE 

>!:! LEU 
4 109 VAL VAL VAL 

110 THR THR THR 
111 VAL VAL Va.L VAL 
112 SER !'.ER SER 

__ 11~3~~S~E~R _____ """S"'E"-R'--'~'ER SER 

I 
-~----~---~-r-". 

VAL 
SER 
SEA 

VAL 
::>EA 
SER 

VAL 
THR 

VAL 
SER SEA 
SER SER 

# 

gin 
VAL 
his 

LEU 
gin 

~~'R 
GLV 
pro 

gly 
leu 
gly 
LYS 
PRO 

pro 

PCA PCA PCA PCA PCA PCA PCA PCA 
VAL VAL VAL VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU 

PCA 
VAL 
glu 

LEU 

336 of 389 Celltrion, Inc., Exhibit 1094



iiUMAN HEAVY CHAINS SUBGROUP I (cont'd) 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
R 
3 

c 
0 
R 
3 

0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 -

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
35A 
358 
36 
37 

38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 
50 
51 
52 

52A 
529 
52C 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
82A 
828 
82C 
83 
84 
85 
66 
87 
88 
89 
90 
91 

92 
93 
94 
95 
96 

97 
98 
99 

100 
lOOA 

1008 
lOOC 
1000 
lOOE 
lOOF 

lOOG 
100H 
1001 
100.I 
100K 

101 
102 
103 
104 
105 

106 
F 107 
A 108 
4 109 

110 

111 
112 

25• 26 
KOH RIC 

gin 
VAL 
GLN 
LEU 

PCA 
VAL 
leu 

~ 

27 28 29 30 31 
WIS VAU LEB SAC DEE 
ii # # # 

PCA 
met 
GLN 

GLY 
VAL 

# 
# 

THR 

VAL 
SER 
SEA 

PCA 
VAL 

PCA 
VAL 

gty 
ala 

PRO 
GLX 
GLX 
THR 
ASX 

LEU 
VAL 
ILE 
THR 

VAL 
SEA 
SER 

VAL 
arg 

Ue 

TYR 
TYR 

CYS 
THR 
GLY 
ARG 
GLY 

MET 

• 161 

32 33 34 II OF # OF 
LEA HAR HUS SEQUENCES AMINO 

ACIDS 

pea 
LEU 

pea 
LEU 

MET 
ASN 
SER 

LEU 
ARG 
VAL 
GLX 
ASX 

THR ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
ARG 
ASX 
AAG 

ASX 
ASX 
TYR 
GLY 
ASX 

PHE 

ASX 
TYR 
TAP 
GLY 
GLX 

GLY 
THR 
LEU 
VAL 
THR 

VAL 
THR 
SER 

30 
30 
29 
25 
14 
14 
14 
15 
15 
14 
14 
15 
14 
14 

14 
12 
11 
12 
13 

12 
11 

9 
11 
11 

10 
10 
10 

8 
8 
8 
8 
8 
8 
8 
8 

8 
8 

8 
8 
8 
8 
8 
7 
7 
7 
7 
7 

7 
7 

6 

7 
7 
7 
7 
7 

6 
6 
6 
6 
7 

7 
6 
6 
7 

7 
7 
7 
7 
7 

7 
7 
7 
7 
7 

7 
7 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
9 
9 

9 
9 
9 
7 
7 

7 
6 
6 
6 
5 
5 
4 
4 
2 
2 
2 
2 
1 
1 
3 

7 
8 
8 
8 
8 

8 
9 
8 
8 
9 
9 

10 
10 

5 
6 
6 
2 
4 
2 
1 
2 
4 

3 
2 
5 
2 
2 
3 
4 
2 
5 
3 

4 
3 
2 
3 
5 
3 
2 
4 
3 
2 
5 
7 
2 
6 
4 

5 

2 
3 
2 
2 
3 
2 
2 

4 
1 
1 
1 
1 

2 
2 
7 
3 
6 

6 
5 
3 
5 
4 
6 
3 
4 
3 
4 
3 
4 

5 
1 
2 
2 
3 

2 
3 
2 
5 
1 

3 
3 
3 
3 
3 
2 
3 
2 
5 
3 
2 
4 
4 

3 : 4 
1 : 2 

3 
1 
3 
2 
2 
1 
2 
3 
5 
6 
6 
5 
5 
5 
4 

4 
3 
4 
2 
2 
2 
2 
1 
1 
3 

4 : 5 
5 : 6 
2 : 3 

3 
3:5 

1 
4 
3 
3 
2 

OCCURRENCES 
OF MOST COMMON 

AMINO ACID 

21(PCA) 
25(VAL) 
22(GLN) 
24(LEU) 

11(VAL) 
10(GLN) 
14(SER) 
14(GLY) 
12(ALA) 

12(GLU) 
12(VAL) 
9(LYS) 

13(LYSI 
13(PRO) 

12(GLY) 
4( + l 

lO(SER) 
7(VAL) 
6( + ) 
6(VAL) 
9(SERJ 
8(CYS) 
9(LYS) 
4(ALA) 

8(SER) 
9(GLY) 

~H~~~ 
7(PHE) 

3!SERI 
2(ASP) 
5(TYR) 
2( + ) 
4(1LE) 

3(HIS) 

m~r: 
7(ARG) 
7(GLN) 
6(ALA) 
7(PRO) 
7(GLY) 

2( + ) 
7(GLY) 
7(LEU) 
7(GLU) 
7(TRP) 

~I~~~ 
1( + ) 

~!~~~) 
4{PR0) 

2(SER} 
2( + ) 
4(GLY) 
2( + ) 
4(THA) 
2(ASN) 
5(TYR) 

3(ALA) 
3(PR0) 

~!P~E\ 
4(GLN) 

3(GLY) 
7(ARG) 

~!¥~M 
3( + ) 
4{THR) 
3{ + ) 
5(ASP) 
2( • ) 
7(SER) 

~!AsN\ 
4(THR) 
4(ALA) 
5(TYR) 

~f~EJl 
7(LEU) 
3(SER) 
6(SEA) 

7(LEU) 
4(ARG) 
5(SEAl 

5(GLU) : 4(GLU) 
8(ASP) : 7(ASP) 

6(THA) 
8(ALA) 
6(VAL) 

:H~m 
9(CYS) 
8(ALA) 
6!AAGI 
2( + ) 
2(TYR) 

2(GLY) 
2(PHE) 
2(TYA) 

2(ASN~(~EtlsP) 
2(ASP) 
2(TYR) 
1( + ) 

~! ! J 
1( + ) 
1( .. ) 
1(TYA) 
1(THR) 
1( + ) 

3(ASP) : 2( + 
3(TYA) 
6(TAP) 
6(GLY) 

S(GLN) : 4(GLN) 

8(GLY) 
4(THR) 
6(LEU) 
6(VAL) 
8(THA) 

9(VAL) 
9(SER) 

10!SER) 

• 
VARIABILITY 

7.1 
7.2 
7.9 
2.1 

5.1 
2.8 
1. 
2.1 
5. 
3.5 
23 
8.3 
2.2 
2.2 
3.5 

12. 
2.2 
86 
6.5 

8. 
3.7 
2.3 
3.7 

14. 

3.8 
2.2 
8. 
4. 
2.3 

13. 
28. 

3.2 
24. 

8. 

13. 

2.3 
4.8 

2.3 
2.3 
4. 
2.3 
2.3 

14. 
1. 
1. 
1. 
1. 

3.5 
2.3 

49. 
4.2 

21. 

21. 
18. 

5.3 
18. 

7. 
21. 

4.2 

8. 
6. 

12. 
6. 
7. 

12. 
1. 
2.4 
2.4 
7. 

3.5 
7. 
2.8 

18. 
1. 

7. 
5.3 
5.3 
5.3 
4.2 

2.3 
4.2 
2.3 

8. 
6.4 

4.8 8. 
1. 2.3 

4. 
1. 
4. 
2.3 
2.3 

1. 
2.3 
4.5 

18. 
21. 

21. 
15. 
15. 
15. 

9.3 18. 
13. 16. 

2.7 4. 
4. 

4.8 : 10. 

1. 
9. 
4. 
4. 
2.3 

1. 
2.2 
1. 
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ANTIBODY SPECIFICITIES: HUMAN HEAVY CHAINS SUBGROUP I 

2) SIE: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 

"+) WOL: ANTI-HUMAN GAMMA G GLOBULIN; WA IDIOTYPE 

10) STE: COLD AGGLUTININ WITH ANTI-BLOOD GROUP I ACTIVITY 

16) MAR: ANTl-LIPOPROTEIN LIPASE 

25) KOH: ANTI-HUMAN GAMMA G GLOBULIN 

CLASS: HUMAN HEAVY CHAINS SUBGROUP I 

1) EU: IGG1-KAPPA 

2) SIE: !GM-KAPPA 

4) WOL: IGM-KAPPA 

5) CA: IGG1-

6) ND'CL: IGE-

7) MOT: IGG-

8) BRO'IGCi: IGG-KAPPA 

10) STE: IGG1-

11) BEN(I): IGG3-

12) ZUC: IGG3-

13) DI: IGM-

14) BOT: IGM-

15) OMM'CL: IGG3-

16) MAR: IGM-

19) WAR: IGG1-

20) VIL: IGG3-LAMBDA 

21) DUN: IGG4-

22) ADA: IGA-

23) NOR: IGA-

24) SAW: IGG2-

25) KOH: IGM-LAMBDA 

26) RIC: IGG3-

27) WIS: IGG3-

28) VAU: IGG1-

29) LES: IGGl-

30) SAC: IGG1-KAPPA 

34) HUS: 1GG3-

REFERENCE: HUMAN HEAVY CHAINS SUBGROUP I 

162 • 

1) EU: CUNNINGHAM,B.A .• RUTISHAUSER.U .• GALL,W.E .• GOTTLIEB.P.D.,WAXDAL.M.J. & EDELMAN.G.M. (1970) BIOCHEMISTRY.9.3161-3170. (CHECKED BY 
AUTHOR} 

2) SIE: Ac'~~~~'ft.~J'·:V ~u~~~'it·r1?1J~~~1 ~~~~~.:~I>.~A~·~<;.·p~~/8:3[,9s98~~0Jl~~~~~~rr~~ .. ~:5~2~-~:'o~·J.D. (1981) BIOCHEMISTRY.20.5816-5622. 

3) HG3'CL: RECHAVl.G .• RAM .. 0.,GLAZER.L .• ZAKUT.R. & GIVOL.D. (1983) PROC.NAT.ACAO.SCl.USA.60.655-659. (CHECKED BY AUTHOR 01/04183) 

4) WOL: ANDREWS.D.W. & CAPRA,J.O. (1981) PROC.NAT.ACAD.SCl.USA.78.3799-3803: ANOREWS,O.W. & CAPRA.J.O. (1981) BIOCHEMISTRY.20.5816-5822. 
(CHECKED BY AUTHOR 11/15182): ANDREWS.D.W. & CAPRA.J.D. (1981) BIOCHEMISTRY.20.5822-5830. 

5) CA: PITCHER.S.E. & KONIGSBERG.W. (1970) J.BIOL.CHEM .. 245.1267-1274. (CHECKED BY AUTHOR) 

6) ND'CL: BENNICH,H. & VON BAHR-LINDSTROM.H. (1974) PROGRESS IN IMMUNOLOGY.1.49-58: BENNICH.H.H .. JOHANSSON.S.G.O. & VON 
BAHR-LINDSTROM.H. (1978) IN IMMEDIATE HYPERSENSITIVITY: MODERN CONCEPTS AND DEVELOPMENTS. BACH.M.K .. ED .. PP.1-36. MARCEL 
DEKKER.NEW YORK; KENTEN.J.H.,MOLGAARD.H.V.,HOUGHTON.M .• DERBYSHIRE,R.B .. VINEY.J.,BELL.L.0. & GOULD.H.J. {1982) 
PROC.NAT.ACAD.SCl.USA, 79.6661-6665. 

7) MOT: {~~i~~:e~··~~A~G~HgRo~~o1J;~982) MOL.IMMUNOL .. 19,1095-1103: KOJlMA.M .. KOIDE.T .. ODANl,S. & ONO.T. (1986) MOL.IMMUNOL .. 23.169-174 

8) BRO'IGG: HOPPER,J.E.,NOYES.C.,HEINRIKSON.R. & KESSEL.J.W. (1976f J.IMMUNOL .. 116.743-746; HOPPEA.J.E. & BRAHN.E. (1977) J.IMMUNOL.,119. 

~fN'l4~e.bc~~c~~g.:Ji AUTHOR 08125178 WHO POINTED OUT HAT BRO" IS SAME AS BRIGG AND SUGGESTED THAT IT SHOULD BE 

9) THO: HOPPER.J.E. & BRAHN,E. (1977) J.IMMUNOL.,119.847-849. (CHECKED BY AUTHOR 08125178) 

10) STE: FISHER.C.E .. PALM.W.H. & PRESS.E.M. (1969) FESS LETTERS.5.20-22. {CHECKED BY AUTHOR) 

11) BEN(I): KAPLAN.A.P .• HOOD,L..TERRY,W.0. & METZGER.H. (1971) IMMUNOCHEMISTRY.8.801-811. (CHECKED BY AUTHOR) 

12) ZUC: FRANGIONE.B. & MILSTEIN.C. (1969) NATURE,224,597-599. (CHECKED BY AUTHOR) 

13) 01: KOHLEA.H .• SHIMIZU.A..PAUL.C .. MOORE.V. & PUTNAM.F.W. {1970) NATURE.227.1318-1320: FLORENT.G .• LEHMAN.D. & PUTNAM.F.W. (1974) 
BIOCHEMISTRY,13.2482-2498. (CHECKED BY AUTHOR 06/15183) 

14) BOT: BARNIKOL-WATANABE.S.,MIHAESCO.E.,MIHAESCO.C .• BARN!KOL.H.U. & HILSCHMANN.N. (1964) Z.PHYS!OL.CHEM .. 365,105-118. 

15) OMM'CL: ALEXANDER.A .• STEINMETZ.M .. BARRITAULT.D .. FRANGIONE.B .. FRANKLIN,E.C.,HOOD.L. & BUXBAUM.J.N. (1982) PROC.NAT.ACAO.SCl.USA.79. 
3260-3264. (CHECKED BY AUTHOR 06/17183) 

16) MAR: KAPLAN.A.P .• HOOD.L..H:RRY.W.D. & METZGEA.H. (1971) IMMUNOCHEMISTAY.8.801-811. (CHECKED BY AUTHOR) 

17) Fl: MONTGOMERY,P.C .. BELLO,A.C. & ROCKEY.J.H. (1970) BIOCHIM.BIOPHYS.ACTA.200.258-266. (CHECKED BY AUTHOR) 

18) VU: MONTGOMERY.P.C .. BELLO.A.C. & ROCKEY.J.H. (1970) BIOCHIM.BIOPHYS.ACTA,200.258-266. (CHECKED BY AUTHOR) 

19) WAR: KAPLAN.A.P.,HOOD.L.,TERRY.W.D. & METZGER.H. (1971) IMMUNOCHEMtSTRY.8.801-811. (CHECKED BY AUTHOR) 

20) VIL: KAPLAN,A.P .. HOOD,L .• TERRY.W.D. & METZGER.H. (1971) IMMUNOCHEMISTRY.8.801-811. (CHECKED BY AUTHOR) 

21) DUN: KAPLAN.A.P .• HOOD.L .• TERRY.W.0. & METZGER.H. (1971) IMMUNOCHEMISTRY.8.801-611. (CHECKED BY AUTHOR) 

22) ADA: KAPLAN.A.P .. HOOD.L .. TERRY.W.D. & METZGER.H. (1971) IMMUNOCHEMISTRY.8.801-811. (CHECKED BY AUTHOR) 

23) NOR: KAPLAN,A.P.,HOOD.L .. TERRY.W.D. & METZGEA.H. (1971) IMMUNOCHEMISTRY.8.801-811. (CHECKED BY AUTHOR) 

24) SAW: KAPLAN,A.P .. HOOD,L.TERRY.W.D. & METZGER,H. (1971) IMMUNOCHEMISTRY.8.801-811. (CHECKED BY AUTHOR) 

25) KOH: KAPLAN,A.P .. HOOD.L..TERRY,W.D. & METZGEA.H. {1971) IMMUNOCHEMISTRY.8.801-811. (CHECKED BY AUTHOR) 

26) RIC: KAPLAN.A.P .. HOOD.L..TERRY,W.D. & METZGEA.H. (1971) IMMUNOCHEMISTRY.8.801-811. (CHECKED BY AUTHOR) 

27) WIS: FRANKLIN.E.C .• PRELLl.F. & FRANGIONE,B. {1979) PROC.NAT.ACAD.SCLUSA.76.452-456. (CHECKED BY AUTHOR 07/18179) 

28) VAU: FRANKLIN,E.C . .KYLE,A.,SELIGMANN.M. & FRANGIONE,B. (1979) MOL.IMMUNOL.,16,919-921. (CHECKED BY AUTHOR 12110182) 

29) LEB: FRANKLIN.E.C.,KYLE.A..SELIGMANN.M. & FRANGIONE.B. (1979) MOL.IMMUNOL .. 16.919-921. (CHECKED BY AUTHOR 12110182) 

30) SAC: PARR.O.M. (1981) MOL.IMMUNOL .• 18,257-259. (CHECKED BY AUTHOR 03102182) 

31) DEE: FRANGIONE.B. & MILSTEIN.C. (1967) NATURE.216.939-941. (CHECKED BY AUTHOR) 

32) LEA: FRANGIONE.B. & FRANKLIN,E.C. (1977) PROG.IMMUNOL .. 3,278-288. (CHECKED BY AUTHOR 07/18179) 

33) HAR: FRANGIONE,B. & FRANKLIN.E.C. (1977) PROG.IMMUNOL .. 3,278-288. (CHECKED BY AUTHOR 07/18179) 

34) HUS: WANG.A.C. & FUOENBERG,H.H. (1975) ARCH.BIOCHEM.BIOPHYS .. 168.657-664. (CHECKED BY AUTHOR 09/23177) 

NOTES: HUMAN HEAVY CHAINS SUBGROUP I 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR1: SET 1: VAU[28).LEBl29). (2 IDENTICAL) 

FR2: SET 1: EU[1l.HG3'CU31. (2 IDENTICAL) 
SET 2: WOU4). (IDENTICAL TO 2 HUMAN V-H-111: TIU4J.TEll10].) 

FR3: SET 1: ND"CU61. (IDENTICAL TO 1 HUMAN V-H-111: U266'CU106J.) 

FR4: SET 1: WOU4]. (IDENTICAL TO 2 HUMAN V-H-11: MCE'(4),NZU[151; 4 HUMAN V-H-111: TIU4l.DOB[31J.WEA[33J.NIE(34I: AND 1 MOUSE 
V-H-lllA: MOPC47A,[48J.) 

SET 2: ND"CU6l. (IDENTICAL TO 1 HUMAN V-H-11: HIG1"CU101: 1 HUMAN V-H-111: U266'CU1061: AND 1 MOUSE V·H-llA: HDEX12[15).) 

IDENTICAL SETS OF COMPLEMENTARITY DETERMINING REGIONS: 

CDR1: 

CDR2: 

CDR3: SET 1: HG3'CU3J. (IDENTICAL TO 1 HUMAN V-H-111: LAMBDA-VH26'CU2J; 1 MOUSE V-H-IB: PJ14'CU221: AND 5 MOUSE V-H-llB: 186-2"CU31. 
186-1"CU5].102·cu 15).23'CU 18).3'CU261.) 

SET 2: NO'CU6l. (IDENTICAL TO 1 HUMAN V-H-111: U266'CU106J.) 

IDENTICAL SETS OF J-MINIGENES: 

SET 1: ND'CU6J. (IDENTICAL TO 1 HUMAN V-H-11: HIG1"CU10]; ANO 1 HUMAN V-H-111: U266"CU106j.) 
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• NOTES: HUMAN HEAVY CHAINS SUBGROUP I (cont'd) 

SPECIFIC NOTES: 

• 163 

3) HG3'CL: THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN FETAL LIVER GENOMIC DNA 
6) ND'CL: THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF MOUSE CONA IT CORRESPONDS TO THE AMINO ACID SEQUENCE DETERMINED EARLIER EXCEPT THAT THE AMINO ACID SEQUENCE DETERMINATION GAYE PCA AT POSITION 1. VAL AT 2. VAL AT 34, GLY AT 35. ILE AT 48 AND HIS AT 49. 
7) MOT: PAPAIN CLEAVES BETWEEN ARG 56 AND THR 57, AND BETWEEN ARG 62 AND SER 63 

12) ZUC: IT WAS FROM A CASE OF HEAVY CHAIN oisEASE. 
14) BOT: IT WAS FROM A CASE OF !GM HEAVY CHAIN DISEASE. 
15) OMM'CL: THE AMINO ACID SEQUENCE IS OBTAINED BY TRANSLATING THE NUCLEOTIDE SEQUENCE OF A CLONE OF HUMAN CELL LINE CDNA IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 
27) WIS: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. ITS RESIDUES AT POSITIONS 106 ANO 109 ARE ASN AND CYS RESPECTIVELY, WHICH DO NOT CORRESPOND TO THE USUAL RESIDUES FOUND AT THESE POSITIONS IN HUMAN HEAVY CHAIN SUBGROUP I 
28) VAU: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 
29) LEB: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 
30) SAC: IT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 

+ THE FOLLOWING WERE EQUALLY ANO MOST FREQUENTLY OCCURRING: 

AT POSITION 
16 
19 
33 
43 
50 
54 
56 
62 
69 
71 
73 
75 
95 

1000 
100E 
100F 
100G 
100H 
100K 
101 

RESIDUES 
(ALA.SER) 
(LYS.ARG) 
(TVA.ALA) 

(L YS,ARG,GLN) 
(TRP,ILE,VAL.SER.GL Y,GLU,GLN) 

{PHE.SERJ 
(PRO.GLY) 
(LYS.ARG) 
(VAL.MET) 
(LEU.ARG) 
(PRO.THR) 
(PHE.THR) 
(GLY.GLU) 

(TYR,PRO,SER,ASN) 
(PHE.GLY) 
(THR,ASP) 
(TYR,SERJ 
(LEU.SER) 

(TYR.PHE,LEU) 
(PRO.ASP) 
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HUMAN HEAVY C:JAINS SUBGROUP II 

F 
R 
1 

c 
D 
R 
1 

F 
R 
2 

c 
D 
R 
2 

F 
A 
3 

c 
0 
A 
3 

F 
A 
4 

0 
1 
2 
3 
4 

5 
6 
7 

INVARIANT 
RESIDUES 

8 GLY 
9 

10 
11 LEU 
12 VAL 
13 
14 

15 
16 
17 
18 LEU 
19 

20 LEU 
21 THR 
22 CYS 
23 
24 

25 
26 GLY 
27 
28 
29 

30 
31 
32 
33 
34 

35 
35A 
350 
36 TRP 
37 

38 ARG 
39 
40 
41 PRO 
42 GLY 

43 
44 
45 LEU 
46 GLU 
47 TAP 

48 
49 
50 
51 
52 

52A 
52B 
52C 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 LEU 
64 

65 
66 ARG 
67 
68 
69 

70 
71 
72 
73 
74 SEA 

75 
76 ASN 
77 
78 
79 

80 LEU 
81 
82 
82A 
82B 

82C 
83 
84 
85 
86 ASP 

87 
88 
89 
90 TVA 
91 

92 CYS 
93 
94 
95 
96 

97 
98 
99 

100 
100A 

100B 
100C 
1000 
100E 
100F 

100G 
100H 
1001 
100J 
100K 

101 
102 
103 
104 
105 

106 
107 
108 
109 
no 
111 
112 
113 

1 2 
COR DAW 

3 
OU 

PCA PCA PCA 
VAL VAL VAL 
THR THR THR 
LEU LEU LEU 

ARG ARG 
GLU GLU 
SER SER 
GLY GLY 
PRO PRO 

ALA 
LEU 
VAL 
LYS 
PRO 

ALA 
LEU 
VAL 

t~'b 

thr 
GLU 
SER 
GLY 
PRO 

ALA 
LEU 
VAL 
LYS 
PRO 

THR THR lys 
GLN GLN GLN 
THR THR pro 
LEU LEU LEU 
THR THR THR 

LEU LEU LEU 
THR THR THR 
CYS CYS CYS 
THR THR THR 
PHE PHE PHE 

SER SER 
GLY GLY 
PHE PHE 
SER SER 
LEU LEU 

SER SER 
SER GLY 
THA GLU 
GLY THR 
MET MET 

CYS CYS 
VAL VAL 
GLY ALA 
TAP TRP 
ILE ILE 

ARG 
GLN 
PRO 
PRO 
GLY 

ARG 
GLN 
PRO 
PRO 
GLY 

SER 
GLY 
PHE 
SER 
LEU 

SER 
THR 
SEA 
ARG 
MET 

ARG 
VAL 
SER 
TAP 
ILE 

ARG 
ARG 
PRO 
PAO 
GLY 

LYS 
GLY 
LEU 
GLU 
TAP 

GLU LYS 
ALA ALA 
LEU LEU 
GLU GLU 
TAP TAP 

LEU LEU LEU 
ALA ALA ALA 
ARG TAP AAG 
ILE ASP ILE 
ASP ILE ASX 

TAP LEU ASX 
ASP ASN ASX 

ASP ASP ASP 
ASP ASP LYS 
LYS LYS PHE 
TYA TYA TYR 
TVA TVR TAP 

ASX GLV SER 
THA ALA THR 
SEA SEA SEA 
LEU LEU LEU 
GLU GLU AAG 

THA 
ARG 
LEU 
THR 
ILE 

SEA 
LVS 
ASP 
THA 
SEA 

AAG 
ASN 
GLN 
VAL 
VAL 

LEU 
THA 
MET 

ASP 
PRO 
VAL 
ASP 

THA 
ALA 
THR 
TYA 
TVA 

CYS 
ALA 
ARG 
ILE 

THA 

THA 
ARG 
LEU 
ALA 
VAL 

SEA 
LVS 
ASP 
THA 
SEA 

LYS 
ASN 
GLN 
VAL 
VAL 

LEU 
SEA 
MET 
ASN 
THA 

VAL 
GLV 
PAO 
GLY 
ASP 

THA 
ALA 
THA 
TVA 
TVA 

CVS 
ALA 
AAG 
SER 
CVS 

THA 
AAG 
LEU 
SEA 
ILE 

SEA 
LYS 
ASN 
ASP 
SER 

LVS 
ASN 
GLN 
VAL 
VAL 

LEU 
ILE 

MET 
ILE 

ASN 

VAL 
ASN 
PAO 
VAL 
ASP 

THR 
ALA 
THR 
TVA 
TVA 

CYS 
ALA 
AAG 
VAL 
VAL 

VAL GLY ASN 
ILE ScR SEA 

PRO GLN VAL 
ALA TYR MET 
PRO PHE ALA 

ALA GLV 
GLV TYA 
TYA TVA 

TYR 
TVA 

TVA 

MET MET 

ASP ASP ASP 
VAL TVR VAL 
TRP TAP TRP 
GLV GLV GLV 
AAG GLN LVS 

GLV GLV GLY 
THR ILE THA 
PRO LEU THR 
VAL VAL VAL 
THA THA THR 

VAL VAL VAL 
SER SER SER 

• 
4 5 6 

HE MCE' CE-1 
# 'CL 

PCA 
ile 

THR 
LEU 

lys 
GLU 
SER 
GLY 
PRO 

thr 
LEU 
VAL 
LYS 
PRO 

THR 

f~R 
LEU 
THR 

LEU 
THR 
CVS 
THR 
PHE 

SER 
GLV 
PHE 
SER 
LEU 

SER 
THA 
SER 
GLY 
VAL 

GLY 
VAL 
GLY 
TAP 
ILE 

ARG 
GLN 
ARG 
PRO 
GLV 

LVS 
ALA 
LEU 
GLU 
TAP 

LEU 
ALA 
PHE 
ILE 

ASN 

TAP 
ASP 

ASP 
ASP 
ASN 
ARG 
TYR 

SEA 
PRO 
SER 
LEU 
AAG 

SER 
AAG 
LEU 
THR 
GLY 

THA 
LVS 
ASP 
THR 
SER 

ARG 
ASN 
GLN 
VAL 
VAL 

LEU 
THR 
ILE 

THR 
ASN 

MET 
ASP 
PRO 
VAL 
ASP 

SER 
GLY 
THR 
TVA 
PHE 

CVS 
ALA 
HIS 
ARG 
PRO 

PRO 
TAP 
ARG 
PHE 
THR 

GLV 
ASN 
LEU 
GLY 
GLV 

PHE 

ASP 

TAP 
GLY 
GLN 

GLV 
THR 
LEU 
VAL 
THA 

VAL 
SER 
SEA 

# 

gin 
VAL 
asn 
LEU 

ARG 
GLU 
SER 
GLY 
PRO 

ALA 
LEU 
VAL 
LVS 
ala 

THR 
his 

THR 
LEU 
THR 

LEU 
THR 
CYS 
THR 
PHE 

SER 
GLY 
leu 

SEA 
val 

asn 
THA 
ARG 
GLV 
MET 

SEA 
VAL 
SEA 
TAP 
ILE 

AAG 
GLN 
PAO 
PAO 
GLY 

LYS 
ALA 
LEU 
GLU 
TAP 

LEU 
ALA 
ARG 
ILE 
ASP 

PCA 
VAL 
THA 
LEU 

lys 
GLU 
asn 
GLY 
PRO 
thr 

LEU 
VAL 
LVS 
PRO 

THA 

fl~R 
LEU 
THR 

LEU 
THA 
CYS 
THA 
leu 

SEA 
GLV 
leu 

SER 
LEU 

thr 
THR 
ASP 
GLY 
VAL 

ALA 
VAL 
GLV 
TAP 
ILE 

AAG 
GLN 
GLY 
PRO 
GLY 

ARG 
ALA 
LEU 
GLU 
TRP 

LEU 
ALA 
TAP 
LEU 
LEU 

TVA 

TAP TAP 
ASP ASP 

ASP ASP 
ASP ASP 
LYS LYS 
TYA ARG 
TYA PHE 

GLY SER 
THA PAO 
SER SER 
LEU LEU 
GLU LVS 

THR SER 
ARG AAG 
LEU LEU 
THR THR 
ILE VAL 

SER THR 
LVS ARG 
ASP ASP 
THA THA 
SER SER 

LYS LYS 
ASN ASN 
GLN GLN 
VAL VAL 
VAL VAL 

LEU LEU 
LYS THA 
VAL MET 
THA THR 
ASN ASN 

MET MET 
ASP ASP 
PRO PRO 
ALA VAL 
ASP ASP 

THA THA 
ALA ALA 
THR THR 
TVA TVA 
TYA TYR 

CVS CVS 
ALA VAL 
ARG HIS 
MET AAG 
GLN HIS 

VAL PRO 
THR ARG 
MET THA 
VAL LEU 
ARG ALA 

GLU 
VAL 
MET 
ILE 
THA 

SER 
ASN 

ALA 
PHE PHE 

ASP ASP 
ILE VAL 
TRP TRP 
GLY GLV 
GLN GLN 

GLV GLY 
THA THR 
MET LVS 
VAL VAL 
THA ALA 

VAL VAL 
SER SER 
SER 

7 
SUP-Tl 
VH-JA 

'CL 
# 

gin 
VAL 
gin 
LEU 

3L"u 
SER 
GLY 
PAO 

gly 
LEU 
VAL 
LYS 
PRO 

LEU 
THR 
CYS 
THA 
val 

SER 
GLY 

~r;, 
ile 

SER 
SER 
GLY 
TYR 
TVA 

TAP 
GLV 

TAP 
ILE 

AAG 
GLN 
PRO 
PRO 
GLV 

LYS 
GLV 
LEU 
GLU 
TAP 

ILE 
GLV 
SEA 
ILE 
TVA 

HIS 

SEA 

GLV 
SER 
THA 
TVA 
TVA 

ASN 
PAO 
SER 
LEU 
LVS 

SER 
AAG 
VAL 
THR 
ILE 

SER 
VAL 
ASP 
THA 
SER 

LVS 
ASN 
GLN 
PHE 
SER 

LEU 
LVS 
LEU 
SEA 
SEA 

VAL 
THA 
ALA 
ALA 
ASP 

THA 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
ARG 
VAL 
ARG 

ARG 
ARG 

TYA 
SEA 
SER 
ALA 
SEA 

LVS 
ILE 
ILE 

PHE 
GLV 

SEA 
GLV 
THR 
ARG 
LEU 

SER 
ILE 

ARG 

164 

8• 9 10 
NEWM WAH HIG1 

'CL 

PCA 
VAL 
gin 
LEU 

3L"x 
SER 
GLV 
PRO 
gly 

LEU 
VAL 

t~'b 
ser 

GLN 
THA 
LEU 

LEU 
THA 
CVS 
THA 
val 

SEA 
GLV 
ser 
thr 
phe 

SER 
ASN 
ASP 
TVA 
TVA 

THA 

TRP 
VAL 

ARG 
GLN 
PRO 
PAO 
GLV 

ARG 
GLV 
LEU 
GLU 
TAP 

ILE 
GLV 
TVA 
VAL 
PHE 

TVA 
HIS 

GLY 
THR 
SEA 
ASP 
ASP 

THR 
THA 
PRO 
LEU 
ARG 

SER 
ARG 
VAL 
THR 
MET 

LEU 
VAL 
ASP 
THA 
SEA 

LVS 
ASN 
GLN 
PHE 
SER 

LEU 
AAG 
LEU 
SEA 
SEA 

VAL 
THA 
ALA 
ALA 
ASP 

THR 
ALA 
VAL 
TVA 
TVA 

CYS 
ALA 
ARG 
ASN 
LEU 

ILE 
ALA 
GLY 
CVS 
ILE 

ASP 
VAL 
TRP 
GLV 
GLN 

GLY 
SER 
LEU 
VAL 
THR 

VAL 
SER 
SER 

arg 
leu 
gin 
LEU 

3Lnu 
SER 
GLY 
PRO 

gly 
LEU 
VAL 
LVS 
PRO 

~~ 
THA 
LEU 

LEU 
THA 
CVS 
ile 
val 

SER 
GLY 
gly 
pro 
ile 

arg 

AAG 
THR 
GLY 
TYR 

TVA 
TRP 
GLV 
TAP 
ILE 

ARG 
GLN 
PRO 
PRO 
GLV 

LYS 
GLV 
LEU 
GLU 
TRP 

ILE 
GLV 
GLV 
VAL 
TVA 

TVA 
THR 

GLV 
SER 
ILE 
TYA 
TYR 

ASN 
PAO 
SER 
LEU 
ARG 

GLV 
ARG 
VAL 
THR 
ILE 

SEA 
VAL 
ASP 
THA 
SER 

AAG 
ASN 
GLN 
PHE 
SER 

LEU 
ASN 
LEU 
ARG 
SER 

MET 
SER 
ALA 
ALA 
ASP 

THR 
ALA 
MET 
TYA 
TVA 

.J~~ 
gin 
LEU 

gin 
gin 
trp 

GLV 
ala 

gly 
LEU 
VAL 
LVS 
PRO 

ser 
glu 
THA 
LEU 

LEU 
THR 
CVS 
ala 
val 

&t'? 
gly 

SER 
phe 

SEA 
GLY 
TYA 
TYR 
TAP 

SEA 

TRP 
ILE 

ARG 
GLN 
PAO 
PRO 
GLV 

ARG 
GLV 
LEU 
GLU 
TAP 

ILE 
GLY 
GLU 
ILE 
ASN 

HIS 
SEA 

GLY 
SER 
THA 
ASN 
TVA 

LVS 
THR 
SER 
LEU 
LYS 

SER 
AAG 
VAL 
THR 
ILE 

SER 
LEU 
ASP 
THR 
SEA 

LYS 
ASN 
LEU 
PHE 
SEA 

LEU 
LVS 
LEU 
SER 
SER 

VAL 
THA 
ALA 
ALA 
ASP 

THA 
ALA 
VAL 
TVA 
TVA 

CVS CVS 
ALA ALA 
AAG ARG 
GLY GLV 
ASN LEU 

PRO LEU 
PRO ARG 
PRO GLV 
TYA GLV 
TVA TAP 

ASP ASN 
ILE ASP 

GLV VAL 
THA ASP 
GLY TVA 

SEA TVA 
ASP TVA 
ASP GLV 
GLY MET 
ILE 

ASP ASP 
VAL VAL 
TAP TAP 
GLY GLV 
GLN GLN 

GLY GLV 
THA THR 
THR THA 
VAL VAL 
HIS THA 

VAL VAL 
SER SER 
SER SER 

11 
CAR 

LEU 
THR 
CYS 
THA 
val 

SEA 
GLY 

12 
SA 

THA 
CVS 
THR 
val 

SER 
GLY 
gly 

SER 

13 
10 

PCA 
VAL 
THR 
LEU 

14 
SPA 

# 

PCA 
glu 
glu 
val 

AAG 
GLU 
SEA 

15 
NZU 

# 

MET 
ASP 
PRO 
VAL 
ASP 

SER 
GLV 
THR 
TVA 
PHE 

CYS 
ALA 
HIS 
ARG 
PRO 

PAO 
TAP 
ARG 
PHE 
THR 

SER 
ASP 
LEU 
GLV 
SEA 

PHE 

• 
16 

ERi 

SER ASP 
PAO VAL 
TAP TRP 
GLV GLY 
GLN AAG 

GLY GLY 
THA THA 
LEU THA 
VAL VAL 
THA THR 

VAL VAL 
SER SER 
SER ALA 

# OF # OF 
SEQUENCES AMINO 

12 
12 
12 
12 

11 
11 
11 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

11 
12 
12 
12 
12 

12 
12 
11 
11 
10 

10 
10 
10 
10 
10 

10 
8 
7 

10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

2 

9 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 

9 
9 

10 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
10 
10 
10 

7 
7 
7 
6 
6 
5 
4 
3 
4 
8 

12 
11 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 

8 

ACIDS 

3 
4 
4 
2 

4 : 5 
2 
3 
1 
2 

3 
1 
1 
2 
2 
3 
3 
2 
1 
2 
1 
1 
1 
3 
3 

2 
1 
5 
3 
4 

4 
5 
7 
4 
4 

8 
3 
3 
1 
2 
1 
2 
3 
1 
1 

3 
2 
1 
1 
1 

2 
2 
7 
4 
6 

5 
5 
2 
4 
6 
4 
4 

5 : 6 
3 
2 
1 
3 
3 
1 
2 
3 
4 

3 
4 
2 
2 
1 

2 
1 
2 
2 
2 
1 
6 
4 
5 
3 

2 
5 
2 
3 
1 

2 
2 
3 
1 
2 
1 
2 
2 
7 
9 
7 
7 
7 
e 
8 
6 
6 
5 
5 
4 

2 
4 
3 
3 
4 

3 
4 
2 
2 
4 

2 
4 
5 
2 
4 

2 
2 
3 

OCCURRENCES 
OF MOST COMMON 

AMINO ACID 

8(PCAJ 
9(VAL) 
6(THA) 

11(LEU) 

4( .,. ) : 4(ARG) 
10(GLU) : 9(GLUJ 

9(SEA) 
lO(GLY) 
9(PR0) 

4( + ) 
10(LEU) 
10{VAL) 

8{LYS) 
9{PR0) 

5{THA) 
5(GLU) 
9(THR) 

10(LEU) 
6(THA) 

11(LEU) 
12(THA) 
12{CYS) 
10{THR) 
6(VAL) 

11(SEA) 
12(GLY) 
4(PHE) 
9(SEA) 
5(LEU) 

7(SEA) 
4(THA) 
2( ... ) 
5(GLY) 
4(MET) 

2( - ) 
6(VAL) 
4!GLVJ 

10(TAP) 
9(1LE) 

10(AAG) 
9(GLN) 
8(PA0) 

10(PAO) 
10(GLV) 

6(LYS) 
5( - ) 

10(LEU) 
10(GLU) 
10(TRP) 

6(LEU) 
6(ALAJ 
3(ARG) 
6(1LE) 

3(ASN) · 3(ASP) 

1( + ) 

4(TRP) 
5(ASP) · 4(ASP) 

6(ASP) 
5(ASP) 
4(LYS) 
6(TYA) 
7(TVR) 

3( + ) : 3(SER) 
5(THA) 
9(SER) 

10(LEU) 
4(ARG) 

5!SER! 
10(ARG) 

6(LEU) 
8(THA) 
6(1LE) 

7(SEA) 
5(LVS) 
9(ASP) 
9(THR) 

10(SER) 

7(LVS) 
10(ASN) 

mek~: 
6(VAL) 

10(LEU) 
3( + ) 

4( + ) 
3( - ) 
4( - ) 

5( + ) 

5(ASP) 
7(PRO) 
5( + ) 

11(ASP) 

9{THA) 
9(ALA) 
7(THR) 

11(TVR) 
9(TVR) 

11(CVS) 
10(ALA) 

8(ARG) 
3(ARG) 
2( ... ) 

4(PR0) 
3(AAG) 
2( + ) 

2( + ) 
2( .. ) 

2(GLV) 
2(ASP) 
2( ~ ) 
2(GLV) 
2( + ) 

3(TVR) 
1( + ) 
1( ~ ) 
2(ALA) 
4(PHE) 

10(ASP) 
7(VAL) 

11(TAP) 
11(GLV) 

8(GLN) 

,M¥~~! 
5(THA) 

11(VAL) 
9(THAJ 

11(VAL) 
11(SER) 

6!SEAl 
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• 165 • HUMAN HEAVY CHAINS SUBGROUP II (cont'd) 

VARIABILITY 

0 
1 4.5 
2 5.3 
3 8. 
4 2.2 
5 11. 14. 
6 2.2 2.4 
7 3.7 
8 1. 
9 2.2 

10 7.5 
11 1. 
12 1. 
13 2.5 

F 14 2.2 
R- 15 6. 
1 16 6. 

17 2.2 
18 1. 
19 3.3 
20 1. 
21 1. 
22 1. 
23 3.6 
24 6. 

25 2.2 
26 1. 
27 14. 
28 3.7 
29 8. 
30 5.7 
31 13. 

c 32 35. 
33 8. 0 34 10. R 

1 35 40. 
35A 
358 
36 1. 
37 2.2 
38 1. 
39 2.2 
40 3.8 

F 
41 1. 

R 
42 1. 

2 43 5. 
44 4. 
45 1. 
46 1. 
47 1. 
48 3.3 
49 3.3 
50 23. 
51 6.7 
52 20. 
52A 
528 
52C 
53 11. 
54 10. 13. c 55 3.3 D 

R 56 8. 
2 57 15. 

58 6.7 
59 5.7 
60 17. 

6. 
20. 

61 
62 2.2 
63 1. 
64 7.5 
65 6. 
66 1. 
67 3.3 
68 3.8 
69 6.7 
70 4.3 
71 8. 
72 2.2 
73 2.2 
74 1. 
75 2.9 
76 1. 
77 2.2 
78 3.3 
79 3.3 

F BO 1. 
R 81 20. 
3 82 10. 

82A 
828 
82C 
83 11. 
84 3.1 
85 6.6 
86 1. 
87 2.4 
88 2.4 
89 4.7 
90 1. 
91 2.4 
92 1. 
93 2.2 
94 2.8 
95 26. 
96 50. 
97 19. 
98 26. 
99 35. 

100 40. 
100A 

c 1008 
0 100C 
R 1000 
3 100E 

100F 
100G 
100H 
1001 
100J 
100K 

101 3.6 
102 6.3 
103 2.2 
104 2.2 
105 6. 
106 2.2 

F 107 5.3 
R 108 12. 
4 109 2.2 

110 5.3 
111 2.2 
112 2.2 
113 4. 
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166 • ANTIBODY SPECIFICITIES: HUMAN HEAVY CHA.BGROUP II 

8) NEWM: ANTl-3-(3'-HYOROXY-3'.T,11',15',TETRAMETHYL HEXAOECYL) 2-METHYL 1,4 NAPHTHOOUINONE(VIT.K10H) 

CLASS: HUMAN HEAVY CHAINS SUBGROUP II 

1) COR: IGG1-

2) DAW: IGG1-LAMBDA 

3) OU: !GM-KAPPA 
4) MCE': !GM-KAPPA 

6) HE: IGG1· 

8) NEWM: IGG1-LAMBDA 

9) WAH: !GO-LAMBDA 

12) SA: IGG2-LAMBDA 

15) NZU: IGM-

16) ERi: IGO-

REFERENCE: HUMAN HEAVY CHAINS SUBGROUP II 

l) COR: PRESS.E.M. & HOGG.N.M. (1970) BIOCHEM.J .. 117,641-660. {CHECKED BY AUTHOR) 

2) DAW: PRESS.E.M. & HOGG,N.M. (1970) BIOCHEM.J .. 117,641-660. (CHECKED BY AUTHOR) 

3) OU: PUTNAM.F.W .. SHIMIZU.A .. PAUL..C . .SHINOOA,T. & KOHLER.H. j1971) ANN.N.Y.ACAD.SCl..190,63-103. (CHECKED BY AUTHOR 06115183) 
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12/15180) 
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8
' NEWM:co"i?ke1~~e'6J·R~~g:Je1sM6:~~~.~6~2~:!s~d~~K_f~k60a~·'j5~.5~~~L:s 1J?J~~ ~~0fa~~~·Ag:~~l.~~~i?1r=36.~ci3~4t;F'~T~~~o~y A~'6T~~~ WHO 

MORE RECENTLY REVISED RESIDUES 5,24.28.29.30,31,33.34,35.35A.35B.59.60 AND 101); POWAK.R.J .. AMZEL.l.M .. CHEN.B.L .. CHIU.Y.Y .• 
PHIZACKERLEY,R.P.,SAUL,F. & YSERN.X. (1976) COLO SPRING HARBOR SYMP. QUANTITATIVE BIOL.,41.639-645: POWAK,R.J .. NAKASHIMA.Y.,CHEN, 
B.L. & KONrGSBERG,W. (1977) BIOCHEMISTRY.16,3412-3420. THE SEQUENCE LISTED IN THE LAST REFERENCE IS GIVEN IN THE TABLE. 
(CHECKED BY AUTHOR, W.K., 09130178) 

9) WAH: PUTNAM.F.W .. TAKAHASHl,N .. TETAERT.O .• DEBUIRE.B. & LIN.L.C. (1981) PROC.NAT.ACAO.SCl.USA.78.6168-6172. (CHECKED BY AUTHOR 11130181); 
TAKAHASHl,N .. TETAERT.O .. DEBUIRE.B.,LIN.L. & PUTNAM,F.W. (1982) PROC.NAT.ACAD.SCl.USA.79.2650-2654. 

10) HIG1'CL: KUOO.A.,ISHIHARA,T .. N!SHIMURA,Y. & WATANABE.T. (1985) GENE,33,181-189. (CHECKED BY AUTHOR 10101185) 
11) CAR: FRANGIONE.B. (1968) PH.D. THESIS, UNIVERSITY OF CAMBRIDGE. (CHECKED BY AUTHOR) 

12) SA: MILSTEIN,C. & FRANGIONE.B. (1971) BIOCHEM.J .. 121.217-225. (CHECKED BY AUTHOR) 

13) 10: MONTGOMERY.P.C .. BELLO.A.C. & ROCKEY.J.H. (1970) BIOCHIM.BIOPHYS.ACTA.200.258-266. (CHECKED BY AUTHOR) 

14) SPA: FRANGIONE.B. & FRANKLIN.E.C. {1979) J.IMMUNOL..122,1177-1179. (CHECKED BY AUTHOR 07118179) 

15) NZU: ERICKSON,B.W .. GERBER-JENSON.B .. WANG.A.C. & LITMAN.G.W. (1981) MOL.fMMUNOL .. 19,357-365. (CHECKED BY AUTHOR 11/30/81) 

16) ERi: MILSTEIN,C.P. & OEVERSON.E.V. (1980) IMMUNOLOGY,40.657-664. (CHECKED BY AUTHOR 11130182) 

NOTES: HUMAN HEAVY CHAINS SUBGROUP II 

IDENTICAL SETS OF FRAMEWORK SEGMENTS: 

FR1: 

FR2: SET 1: SUP-Tl VH-JA'CU7J.WAH{9]. (2 IDENTICAL) 
FR3: 

FR4: SET 1: MC~~"g·~z~6~sJ2J?H:~;~1~~~~~~~att": ALSO 1 HUMAN V-H-1: WOU4l: 4 HUMAN V-H-llf: TIU4l,OOB{31l,WEAl33!.NIEi34J: 

SET 2: HIG1'CU101. (IDENTICAL TO 1 HUMAN V-H-1: ND'CU6J: 1 HUMAN V-H-111: U266'CL.{106l: AND 1 MOUSE V-H-llA: HDEX12{15J.) 

IDENTICAL SETS OF J-MINIGENES: 

SET 1: HIG1'CLl10}. (IDENTICAL TO 1 HUMAN V-H-1: NO'CL.{6]; ANO 1 HUMAN V-H-lll: U266'CU106J.) 

SPECIFIC NOTES: 

4) MCE': IT IS A CRYOIMMUNOGLOBULIN AND IS DESIGNATED BY THE AUTHORS AS MCE. IN ORDER TO DIFFERENTIATE IT FROM ANOTHER MCE 
SEQUENCED BY CAPRA ET AL. IT IS DENOTED AS MCE'. 

5) CE-1 'CL: CELL LINE CESS 

71 
SUP-T

1 c~~~g~'oJ1 1
f4 FJl~~G~ f~~IEv~ cf~~[E,,t'~'6G J~R~/'t:18ir~'f~g~~T~ifiiLt,1_jJ,Itt~~~\ij111,H H~B~;~rUbE~<lJGcd· cb~'\ ~~~~~s~c;_~To~F THE 

IMMUNOGLOBULIN GENE ANO PART OF THE T-LYMPHOCYTE RECEPTOR FOR ANTIGEN GENE. 
14) SPA: fT WAS FROM A CASE OF HEAVY CHAIN DISEASE. 
15) NZU: IT IS A CRYOIMMUNOGLOBULIN. 

+ THE FOLLOWING WERE EQUALLY ANO MOST FREQUENTLY OCCURRING: 

AT POSITION 
5 

10 
32 
35 
44 
52A 
60 
81 
82 
82A 
82B 
82C 
85 
96 
99 

100 
100A 
100D 
100F 
100H 
1001 

RESIDUES 
(ARG.GLN) 

(T~'i:..1tti~:.§P) 
{CVS.SER) 
{ALA.GLV) 
{TVA.HIS) 
(SER,ASN) 
ILYS.THR) 
(LEU.MET) 
{THR.SER) 
(SER.ASN) 
(VAL.MET) 
{VAL.ALA) 
{PRO.LEU) 

(PRO.ARG.GL V) 
{TYR.PHE) 
(ALA.THR) 
{TYR.LEU) 
{TYR.GLY) 

(TYR.SER.ASP,ASN) 
(SER.GLY.ASP) 
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HUMAN HEAVY CHAINS SUBGROUP Ill 

F 
A 
1 

c 
D 
A 
1 

F 
A 
2 

c 
D 
R 
2 

F 
R 
3 

c 
D 
R 
3 

F 
R 

4 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1:!-
14 

15 
16 
17 

-18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 
33 
34 

35 
35A 
35B 
36 
37 

38 
39 
40 
41 
42 

43 
44 
45 
46 
47 

48 
49 
50 
51 
52 

52A 
52B 
52C 
53 
54 

55 
56 
57 
58 
59 

60 
61 
62 
63 
64 

65 
66 
67 
68 
69 

70 
71 
72 
73 
74 

75 
76 
77 
78 
79 

80 
81 
82 
82A 
82B 

82C 
83 
84 
85 
86 

87 
88 
89 
90 
91 

92 
93 
94 
95 
96 
97 
98 
99 

100 
100A 

1008 
100C 
1000 
100E 
100F 

100G 
100H 
1001 
100J 
100K 

101 
102 
103 
104 
105 

106 
107 
108 
109 
110 

INVARIANT 
RESIDUES 

LEU(.97) 

SER(.97) 
GLY(.99) 
GLY(.98) 

PR0(.95) 

GLY 

SER(.97) 
LEU(.97) 

CYS 

SER(.98) 

~~m~i 

TAP 
VAL(.95) 

AAG(.97) 
GLN(.97) 

GLV 

LYS(.97) 

LEU(.97) 

TAP 

LVS 

GLY(.97) 
ARG 
PHE(.97) 

ILE(.97) 

SER(.97) 
ARG 

MET(.95) 

TVR(.98) 
TVA(.95) 

CVS 

GLV{.97) 

GLY(.97) 

VAL(.97) 

1• 
TUR 

GLU 
VAL 
GLN 
LEU 

LEU 
GLU 
SER 
GLY 
GLY 

GLY 
LEU 
VAL 
GLN 
PRO 

GLY 
GLY 
SER 
LEU 
ARG 

LEU 
SER 
CYS 
ALA 
ALA 

SER 
GLV 
PHE 
THR 
PHE 

SER 
ARG 
VAL 
LEU 
SER 

SER 

TAP 
VAL 

ARG 
GLN 
ALA 
PRO 
GLY 

LVS 
GLY 
LEU 
GLU 
TAP 

VAL 
SER 
GLY 
ARG 
LEU 

ASN 

ALA 
SER 

SER 
ASN 
LEU 
HIS 
PHE 

ALA 
VAL 
SEA 
ALA 
GLN 

GLV 
ARG 
PHE 
THR 
ILE 

SER 
ARG 
ASN 
ASP 
SER 

LVS 
ASN 
THR 
LEU 
TYR 

LEU 
GLN 
MET 
LEU 
SER 

LEU 
GLN 
ALA 
GLU 
ASP 

THR 
ALA 
LEU 
TVA 
TYR 

CVS 
ALA 
ARG 
LEU 
SER 

VAL 
THR 
ALA 
VAL 
ALA 

PHE 

ASP 
VAL 
TAP 
GLV 
GLN 
GLV 
THR 
LVS 
VAL 
SER 

2 
LAMBDA 

-VH26 
'CL 

# 

# 
GLU 
VAL 
GLN 
LEU 

LEU 
GLU 
SER 
GLY 
GLY 

GLV 
LEU 
VAL 
GLN 
PRO 

GLY 
GLV 
SER 
LEU 
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
THR 
PHE 

SER 
SER 
TYR 
ALA 
MET 

SER 

TAP 
VAL 

AAG 
GLN 
ALA 
PRO 
GLV 

LVS 
GLV 
LEU 
GLU 
TAP 

VAL 
SER 
ALA 
ILE 
SER 

GLV 

SER 
GLY 

GLV 
SER 
THR 
TVA 
TVA 

GLV 
ASP 
SER 
VAL 
LVS 

GLV 
ARG 
PHE 
THA 
ILE 

SEA 
ARG 
ASP 
ASN 
SER 

LVS 
ASN 
THR 
LEU 
TYR 

LEU 
GLN 
MET 
ASN 
SER 

LEU 
AAG 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CVS 
ALA 
LVS 

# 

3• 4 5 
POM TIL WAS 

GLU GLU GLU 
VAL VAL VAL 
GLN GLN GLN 
LEU LEU LEU 

LEU LEU LEU 
GLU GLU GLU 
SER SER SER 
GLV GLV GLV 
GLV GLV GLY 

GLV GLV GLV 
LEU LEU LEU 
VAL VAL VAL 
GLN GLN GLN 
PRO PRO PRO 

GLV GLV GLV 
GLV GLV GLV 
SER SER SER 
LEU LEU LEU 
ARG ARG ARG 

LEU LEU LEU 
SER SER SER 
CVS CVS CVS 
ALA ALA ALA 
ALA ALA ALA 

SER SER SER 
GLV GLV GLV 
PHE PHE PHE 
THR THR ser 
PHE PHE PHE 

SER SER SER 
SER THR THR 
SER TYA ASP 
ALA VAL ALA 
MET MET MET 

SEA SER TVA 

TAP TAP TAP 
VAL VAL VAL 

ARG ARG ARG 
GLN GLN GLN 
ALA ALA ALA 
PRO PAO PRO 
GLV GLV GLV 

LYS LVS LYS 
GLY GLV GLV 
LEU LEU LEU 
GLU GLX GLU 
TAP TAP TAP 
VAL VAL VAL 
ALA GLV ALA 
TAP ALA TAP 
LYS ILE LVS 
TYR GLX TVA 
GLU GLY GLN 

ASN 
GLY 

ASN 
ASP 
LVS 
HIS 
TYA 

ALA 
ASP 
SEA 
VAL 
ASN 

GLY 
ARG 
PHE 
THR 
ILE 

SER 
ARG 
ASN 
ASP 
SER 

LYS 
ASN 
THR 
LEU 
TVA 

LEU 
LEU 
MET 
ASN 
SER 

LEU 
GLN 
ALA 
GLU 
ASP 

THR 
ALA 
LEU 
TVA 
TVA 

CYS 
ALA 
ARG 
ASP 
ALA 

GLY 
PRO 
TYR 
VAL 
SER 

LEU 
SER 

VAL 
SER 
GLX 
SER 
TVA 

ALA 
ASX 
SEA 
VAL 
LVS 

GLV 
ARG 
PHE 
THR 
!LE 

SER 
ARG 
ASP 
ASP 
SER 

LVS 
ASN 
THR 

MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
LVS 
GLV 
LYS 

VAL 
SER 
ALA 
TVA 
TVA 

PRO PHE 
THR 
PHE 

GLU 
ALA 

SER 
ASN 
SER 
HIS 
PHE 

ALA 
ASP 
THR 
VAL 
ASN 

GLY 
AAG 
PHE 
THR 
ILE 

SER 
ARG 
ASN 
ASP 
SER 

LYS 
ASN 
THR 
LEU 
TVA 

LEU 
GLN 
MET 
ASN 
ARG 

LEU 
GLU 
ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYR 
TYR 

CYS 
ALA 
ARG 
PHE 
ARG 

GLN 
PRO 
PHE 
VAL 
GLN 

PHE 
PHE PHE 

ALA ASX ASP 
HIS TVA VAL 
TVA TAP PHE 
GLV GLV GLV 
GLN GLX GLN 
GLV GLV GLY 
THA THR THR 
LEU LEU LEU 
VAL VAL VAL 
THR THR THR 

111 VAL 
112 SER SER 

6 
HF2-
1/13B 

GLU 
VAL 
GLN 
LEU 

LEU 
GLU 
SER 
GLV 
GLV 

GLV 
LEU 
VAL 
GLN 
PRO 

GLV 
GLV 
SER 
LEU 
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
lys 

PHE 

SER 
SER 
TVA 
ALA 
MET 

SER 

TAP 
VAL 

ARG 
GLN 
ALA 

167 

7 8 9 10 11 12 13 14• 15 16* 17 18 19 20 21 22 23 
HF2- HF2- H11 
1/17 18/2 'CL 

TEI BRO GR' WAT 
'IGM 

LAY GRA' FR MU VIN HF3- BEN ZAP JON KEA 
# # 16/6 (Ill) 

GLU GLU GLU GLU GLU GLU GLU 
VAL VAL VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU LEU 

ala GLU GLU GLU GLU GLU GLU GLU asp GLU 
VAL VAL VAL VAL VAL VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN GLN GLN GLN GLN GLN 
LEU LEU LEU LEU LEU LEU LEU LEU LEU LEU 

LEU 
GLU 
SER 
GLY 
GLV 

GLV 
LEU 
VAL 
GLN 
PRO 

GLV 
GLV 
SER 
LEU 
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
lys 

PHE 

SER 

LEU 

~~'A 
GLY 
GLV 

GLV 
LEU 
VAL 
GLN 
PRO 

GLV 
GLV 
SEA 
LEU 
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
THR 
PHE 

SER 

val 
GLU 
SER 
GLV 
GLV 

GLY 
LEU 
VAL 
GLN 
PRO 

GLV 
GLV 
SER 
LEU 
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
THR 
PHE 

SER 

val val val val LEU 
GLU GLU GLU GLU GLU 
SER SER SER SER SER 
GLV GLY GLV GLV GLV 
GLY GLY GLV GLV GLV 
GLV GLV GLV GLV GLV 
LEU LEU LEU LEU LEU 
VAL VAL VAL VAL VAL 
GLN GLN GLN GLN GLN 
PRO PRO PRO PRO PRO 
GLV 
GLV 
SER 
LEU 
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLY 
PHE 
THR 
PHE 

SER 

GLV GLV GLV GLV 
GLV GLY GLY GLY 
SER SER SER SEA 
LEU LEU LEU LEU 
ARG AAG AAG ARG 

LEU LEU LEU LEU 
SER SER SEA SER 
CVS CVS CYS CYS 
ALA ALA ALA ALA 
ALA ALA ALA ALA 

SER SEA SER SEA 
GLY GLY GLV GLV 
PHE PHE PHE PHE 
THR THR THR THR 
PHE PHE PHE PHE 

SER SER asx SER 
SER SER SER 
TVA TVA TVA 
ALA ALA TAP 
MET MET MET 

THR 
SER 
ALA 
VAL 

TYR ALA THR ALA 
TYR ASX TVA SEA 
ASN TYR THR ALA 
MET MET MET MET 

SER SER HIS TYR ASN VAL SER 

TAP TAP TAP 
VAL VAL VAL 

TAP TAP TAP TAP 
VAL VAL VAL VAL 

ARG ARG ARG 
GLN GLN GLN 
ALA ALA ALA 

ARG ARG PRO ARG 
GLN GLN GLY GLN 
ALA VAL ALA ALA 

PAO 
GLV 

PRO THR PRO PRO 
GLV GLV GLV GLY 

LVS 
GLV 
LEU 
VAL 
TAP 

LVS LVS ARG LVS 
GLY GLV GLV GLY 
LEU LEU LEU LEU 
GLU GLU GLU 
TAP TAP TAP 

VAL VAL VAL 
SER GLV SER 
ARG TAP ALA 
ILE ARG ILE 

ASN TVA GLY 
SEA GLU 

ASP 
GLV 

SEA 
SEA 
THA 
THA 
TYA 

ALA 
ASP 
SEA 
VAL 
LVS 

GLY 
AAG 
PHE 
THR 
!LE 

SER 
ARG 
ASP 
ASN 
ALA 

LVS 
ASN 
THR 
LEU 
TVR 

LEU 
GLN 
MET 
ASN 
SEA 

LEU 
ARG 
ALA 
GLU 
ASP 

GLV 
SER 

SER 
LEU 
THR 
HIS 
TYR 

THR 
ALA 

GLY 
ASP 
GLN 
TYR 
TVR 

ALA ALA 
VAL ASP 
SER SER 
VAL VAL 
GLN LVS 

GLV GLV 
ARG ARG 
PHE PHE 
THR THR 
ILE ILE 

SER SER 
ARG ARG 
ASN ASN 
ASP ASP 
SER SER 

LVS LYS 
ASN ASN 
THR THR 
LEU LEU 
TVA TYR 

LEU LEU 
GLN ASN 
MET MET 
LEU ASN 
SER SEA 

LEU LEU 
GLU ARG 
PAO ALA 
GLU GLU 
ASP ASP 

THR THA THR 
ALA ALA ALA 
VAL VAL VAL 
TVA TVA TVA 
TVA TVA TVA 

CVS CVS CYS 
ALA ALA ALA 
ARG ARG ARG 

VAL SEA 
THA PRO 

PRO VAL 
ALA SER 
ALA LEU 
ALA VAL 
SER ASP 

LEU GLV 
THR TAP 

PHE 
SER 

LEU 
TVA 
TVA 

TYR 
TYR 
GLV 

ALA SER 
VAL 
TAP TAP 
GLV GLV 
GLN GLN 
GLV GLV 
THA THR 
LEU LEU 
VAL 
THA 

VAL 
ALA 
TAP 
LVS 
TVA 

GLU 

ASN 
GLV 

ASN 
ASP 
LYS 
HIS 
TVR 

ALA 
ASP 
SER 
VAL 
ASN 

GLV 
AAG 
PHE 
THA 
ILE 

SEA 
AAG 
ASN 
ASP 
SEA 

LVS 
ASN 
THA 
LEU 
TYR 

LEU 
GLN 
MET 
ASN 
GLV 

LEU 
GLN 
ALA 
GLU 
VAL 

SEA 
ALA 
ILE 

TVA 
TVA 

CVS 
ALA 
AAG 
ASP 
ALA 

GLV 
PRO 
TVR 
VAL 
SER 

PRO 
THR 
PHE 

PHE 

ALA 
HIS 
TRP 
GLY 
GLN 

GLV 
THR 
LEU 
VAL 
THR 

val 
GLU 
SER 
GLV 
GLV 

GLY 
LEU 
VAL 
GLN 
PRO 

GLV 
GLV 
SER 
LEU 
ARG 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
THR 
ile 

SER 
LVS 
THR 
VAL 
TVA 

GLU 

TAP 
VAL 

ARG 
GLN 
ALA 
PAO 
GLV 

LVS 
GLV 
LEU 
GLU 
TAP 

VAL 
THR 
TVA 
VAL 
GLV 

GLN 

VAL 
SEA 

LVS 
PHE 
SER 

TVA 

ALA 
VAL 
SER 
VAL 
GLN 

GLV 
ARG 
PHE 
THA 
ILE 

SER 
ARG 
ASN 
ASP 
SER 

LYS 
ASN 
THR 
LEU 
TVA 

LEU 
GLU 
MET 
LVS 
THR 

GLV 
GLU 
PRO 
GLU 
ASP 

THR 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
ARG 
HIS 
ILE 

TVA 
VAL 
THA 
LEU 
TVA 

TVA 
TVA 

PHE 
MET 

ALA 
VAL 
TAP 
GLV 
GLN 

GLV 
THR 
LEU 

val val val LEU val val val val 

~~~ g~~ gM~ ~~'A g~~ g~~ g~~ ~~~ 
GLV GLV GLV GLV GLV GLV GLV GLV 
GLV GLV GLV GLV GLV GLV GLV GLV 
GLV GLY GLV GLV GLV 
LEU LEU LEU LEU LEU 
VAL VAL ile. VAL ala 

ala 
LEU 
VAL 
GLN 
PRO 

GLY GLY 
LEU LEU 
VAL VAL 

~~S ~h'b ~~~ ~~~ ~M~ ~h'b ~h'b 
GLV GLV GLV GLV GLY GLV GLY GLY 
GLY GLY GLV GLV GLV GLY GLY GLY 
SER SER SER SER SER SER SEA SER 

;~g ;~g m~ m! ;~g A~~ ;~~ ;~g 
LEU LEU LEU LEU LEU LEU LEU 

~~~ ~~~ ~~~ 8~$ c~as ~~~ ~~~ 
ALA ALA ALA ALA ALA ALA ALA 
ALA ALA ALA ALA ALA ALA ALA 
SER SER SER SER SEA SER SER 
GLV GLV GLV GLV GLY GLY GLV 
PHE PHE PHE PHE PHE PHE PHE 
THR THA THR ser THR THR THR 
PHE PHE val PHE PHE PHE PHE 

LEU 
SER 
CVS 
ALA 
ALA 

SER 
GLV 
PHE 
ile 

PHE 
SER thr SER SER SEA SER SER pro 
ASX ARG THA PRO THR THR THR 
PHE GL V ASN SER THR THR ALA TYR 
TYR GL V TVA ALA PHE SER TAP 
MET LEU MET MET MET ARG MET 
ASP GLU SER AAG PHE L VS 

TAP TAP 
VAL VAL 
ARG AAG 
GLN GLN 
ALA ALA 
PRO PRO 
GLV GLY 

LVS LYS 
GLV ALA 
LEU LEU 
GLU GLX 
TAP TAP 

VAL 
ALA 
ALA 
ARG 

MET 
ASN 
SER 

LEU 
ARG 
ALA 
GLX 
ASX 

THR 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
ARG 

VAL 
LEU 
VAL 
PHE 
SER 
VAL 

THA 

LYS 
PHE 
TVA 

THR 
GLU 
SER 
LEU 
ASN 

ALA 
GLU 
ASP 

THR 
ALA 
VAL 
TYA 
TVR 

CVS 
ALA 
ARG 

TAP TAP 
VAL VAL 
ARG ARG 
GLN 
ALA 

TAP TAP 
VAL VAL 
ARG ARG 
GLN GLN 
ALA ALA 
PRO PRO 
GLV GLV 

LVS LYS 
GLY GLY 
LEU LEU 
GLU GLU 
TAP TAP 

VAL VAL 
GLU VAL 
PHE TAP 
ARG AAG 
VAL VAL 
GLN GLU 

GLY GLN 
SER VAL 

ALA VAL 
ILE GLU 

SEA LVS 
HIS ALA 
TVR PHE 

ALA ALA 
ASP ASN 
SEA SER 
VAL VAL 
GLN ASN 

ALA GLV 
ARG ARG 
PHE PHE 
THR THR 
ILE ILE 

SER SER 
ARG ARG 
ASN ASN 
ASP ASP 
SEA SER 

LYS LVS 
ASN ASN 
THR THR 
LEU LEU 
TVR TVA 

LEU LEU 
GLN GLN 
MET MET 
ASN ILE 
THR SER 

GLV VAL 
GLU THR 
ALA PRO 
GLU GLU 
ASP ASP 

THR THA 
ALA ALA 
VAL VAL 
TVA TVA 
TVA TVA 

CVS CVS 
ALA ALA 
ARG AAG 
THR VAL 
AAG VAL 

PRO '/AL 
GLV SER 
GLV THR 
TVA SER 
PHE 

SER 

MET 

ASP ASP 
VAL VAL 
TAP TAP 
GLY GLV 
GLN GLN 
GLY GLV 
THR THR 
LEU PRO 
VAL VAL 
:3::0R THR 

MET 
ASN 
ASN 

LEU 
ARG 
VAL 
GLX 
ASX 

THR 
ALA 
VAL 
TVA 
TVA 

CVS 
ALA 
ARG 
ASX 
AAG 

LEU 
GLY 
PRO 
THR 
ALA 

CVS 
SEA 
VAL 
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PATENT DOCKET NO. 709 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et al. 

Serial No. 07/715,272 

Filed: 14 June 1991 

For: lmmunoglobulin Variants 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

Group Art Unit: 1806 

Examiner: L. Feisee 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(41 5) 225-1896 

NOTICE OF APPEAL 

Applicant hereby appeals to the Board of Appeals and Interferences from the decision dated May 

19, 1993, of the Primary Examiner finally rejecting claims 1-11 and 17-21. 

The Commissioner is hereby authorized to charge Deposit Account No. 07-0630 in the amount 

of $270 to cover the fees for this appeal and to charge the deposit account for any further fees in 

regard to this patent application. A duplicate copy of this Notice is enclosed for this purpose. 

Dated: October 15, 1993 

Respectfully submitted, 

GENENTECH, INC. 

Janet E. Hasak 
Reg. No. 28,616 

CERTIFICATE OF MAILING (37 CFR 1.8a} 

I hereby certify that this paper is being deposited with the United States Postal Service on the date shown 
below with sufficient postage as first class mail in an envelope addressed to the: Corrmissioner of Patents and 
Tr~adema ks,Wash~ngton, D.C. 20231. 

-~ 0 s~ Date: October 15. 1993 
Louis Strasbaugh 

RP14167 11/04/93 07715272 
w020.u 

07-0630 140 119 270nOOCH 
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PATENT DOCKET 709 

IN THE UNITED STATES PATENT AND TRADEMAR/~7}E/ J i°*I~ . 
Group Art Unit: 1806 .db fil-:~ In re Application of 

Paul J. Carter et al. 

Serial No. 07/715,272 

Filed: 14 June 1991 

For: lmmunoglobulin Variants 

Examiner: L. Feisee REC,f;,j~ ~ 

-:: ~°,:: o s 191~---/8 I 0 
G,,vULJ 4. 1 .. r 

'luUU 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(415) 225-1896 

PETITION AND FEE FOR EXTENSION OF TIME (37 CFR 1 .136(a)) 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Sir: 

Applicant petitions the Commissioner of Patents and Trademarks to extend the time for 

response to the Office action dated May 19, 1993 for an additional month, from September 19, 1993 

to October 19, 1993. The extended time for response does not exceed the statutory period. 

Please charge Deposit Account Number 07-0630 in the amount of $250 to cover the cost of 

the second month extension fee less the first month extension fee paid in relation to the request for a 

one month extension of time filed on September 20, 1993. Any deficiency or overpayment should be 

charged or credited to this deposit account. A duplicate of this sheet is enclosed. 

Date: October 15, 1993 

RP14166 11/04/93 07715272 

Respectfully submitted, 

GENE~}ECH, INC. 

ULll--ll L' tU 
Je.{i:-E. ~~sak 
Reg. No. 28,616 

07-0630 140 116 

CERTIFICATE OF MAILING (37 CFR l.Sa) 

250.00CH 

I hereby certify that this paper is being deposited with the United States Postal Service on the date shown 
below with sufficient postage as first class mail in an envelope addressed to the: Co1T111issioner of Patents and 
Tra e rks, Washin[ton, D.C. 20231. 

Date: October 15, 1993 

w021.u 
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UNITED STATES DEPARMNT OF COMMERCE 
P•lfft end Tr-Mk Office 
Add,ess: COMMISSIONER OF PATENTS ANO TRADEMARKS 

Washington. D-C. 20231 

SERIAL NUMB£R FILING DATE FiRST NAMt::D APPUCANl ______ [~~f}Qi;_~l!.1_~(;:,_ i 

GEr<1;NH:Ul, !Nt: .• 
AlTrJ '· C:flf-.:,:.tL YN f;" f!l•LU• 
46(1 PIJlNT SArJ 81;:UNt) 13LI/(". 
~i(HJ I H ~;(.\l",j F f\•'·ll'»ICl ~'.>CO:, (:(1 ·:1.::~(t:::(1 

_____ _,•;: ___ ,_,,.;, -- _J 

,__ __ ,l-1.J!.JL~:'.'._ ---- --~! 
I 

r-------·-----·----1 I PAPER NUMnrn __ -) ART UNll 

~-il:~-1-----J 
DATE MAILEU: 

1 (l/·;:1 /'_1' :,-

Biiiow I• • communlcaUon from the EXAMINER In dl•l'fl# ol lhl• •pp/lcllUon 

COMll/SSIONER OF PATENTS AND TRADEMARKS 

ADVISORY ACTION 

~E PERIOD FOR RESP)INSE: 

~la extsnded to run I 00 0 ll-l'hs or continues to run from Iha date of Iha final mjection 

b) 0 expires three monlhs lrom 1he date of the fma! rejeelion or as of lhe malling date of lhis Advisoiy Adion, whichever is later_ In no 
event however, will 1he statutory period lor the response expira leter lhan six months from the date of the final mjection_ 

Any extension of time must be obtained by filing a petition under 37 CFR 1.136(&). lhe proposed response and the appropriale lee. 
The dale on which the response, the petition , and the fee haw been filed is the date of lhe response and also the date lor the 
purposes of detsrmining lhe period of extsnsion end Iha oorrasponding amount ol the fee_ Any extension fee pursuant to 37 CFR 
1.17 will be calculeted from the dete of the originaRy set shortened statutory period for response or es set lorth in b) above. 

0 Appellanrs Brief Is dua In accordance wllh 37 CFR 1.~2(a). I · 
~Applicant's response to ~ Hnal rejection, filed c'.?152 hes been ccnaldered with lhe following effect. but It is not deemed 

to place Iha application In condition for allowance: 

1.'fa.. The proposed amendments to the daim and /or apedftcation wiU not be entered and the final mjectlon stands because: 

a. O There is no conv!ndng showing under 37 CFR 1.116(b) why the propoaed amendment Is nece"ary and was not eerller 
presented. 

bll{They raise new Issues that would niqulre furlher consideration ancVor search_ (See Note)-

c~ey raise Iha issue of new ma!IDr_ (See Note)_ , 

dl![They are not deemed 10 place lhe application In better form for -el by materially reducing or simplifying the Issues for 
appeal_ 

•- 0 They present additional claims wilhout cancelling a ccrresponding number of ~ally rejected claims. 

'm~~~ __:__ _ ____P-jt_ ~!? (J-Afl-

2. O Newly proposed or amended claims would be allowed II submitted in a separately filed emendment cancelling 
the non-ellowabla claims. 

s""rlJ Upon the filing an appeal, lhe proposed amendment D will be entered~ wDI not be entered and the status ol lhe ~i;i-.~JI J~ 
T"-beasto11owa. DAVIDLLACEY~1 • 

c~maau'."""d: ~ I.;_ ~I ~ SUPEAVJSOAYPATENTEXAMINE~ /: 
Clalmsobjectsdto: ~ ~ GROUP 180 t" 11 f) 
Claims rejected: / 7 -

5. O The affidavit or exhibit will not be ccnsidered because applicant has not shown good and suffioant r&asons why it was not earller 
presentsd. 

,_- 0 The proposed drawing ccrraclion 0 has 0 has not been approved by the examiner. \ 

I 00ther ._ 

r~~~,~~bo~'I: 1-t.~1~·~ ~µ 
k.~l.!ifJ -71:-i~ &fS/t~ .' ~1-t. 0--1 .sd-·v. ~ 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

Paul J. Carter et-al. 

Serial No. 07 /715272 

Filed: June 14, 1991 

RECE:~~IEJ:r 
!DEC 2 9 199§ 

For: lmmunoglobulin Variants GROU~~ ·"~ 8,~/C 

Group Art Unit: 1806 

Examiner: L. FEISEE 

460 Point San Bruno Boulevard 
South San Francisco, CA 94080 
(415) 225-1896 

AMENDMENT...:.P.VRSUANT TO 37 CFR § 1.116fa) 

·~ ...... t..l 
JHbnorable Commissioner of Patents 

and Trademarks 
Washington, D.C. 20231 

Sir: 

Pursuant to 37 CFR § 1.116(a), please cancel claims 1-1), J7, and 19~2l of the above 
. '-----.. &pplication. Claim 18 was canceled in the Amendment filed September 20, 1993: Applicants trust that 

the above-mentioned application with allowed claims 12 and 13 will be in condition for allowance 

following the entry of this amendment and look forward to receiving the Notice to this effect. 

Dated: December 13, 1993 

Respectfully submitted, 
GENENTECH, INC. 

~~·~ 
Janet E. Hasak 
Reg. No. 28,616 

CERTIFICATE OF MAILING 

I hereby col"tify that this correspondence is being deposited with t~cl 'lnited States Postal Service in first class envelope addressed 
to: Commissioner of Patents and Trademarks, Washin on, O.C. 20231, on the date shown below • .. 

Dated: \ °b )) e C,... lctC\ 3 
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\ • UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

SERIAL NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NO. 
'-----··--··-···-··-···-···---··--------~---··---····-···--·······-··-·-··----··-····-···-······--·······-····-···-·····--··········---·-··---··· -· ····- ·---·---·--·-·· - ·-···----··········-·-··-·······-····-·---·····-···-·····-··-·-··----···-·'-------------------·-·--··· 

r -, EXAMINER 

[
---···-···-···· - ···r·······-··--····-------·-····----

ART UNIT i PAPER NUMBER j 
·---------·-····----····-··.-·-··-···--------

DATE MAILED: 

EXAMINER INTERVIEW SUMMARY RECORD 

(3) ______________________ _ 

{4) _______________________ _ 

Type: 9rJelephonic Personal {copy is-given to 0 applicant 0 applicant's representative). 

Exhibth:wn or demonstration conducted: 0 Yes 0 No. If yes, brief description: _______________________ _ 

Agreement 0 was reached with respect to some or all of the claims in question. 0 was not reached. 

Claims discussed: _____________________________________________________ _ 

Identification of prior art discussed:~----------------------------------------------

(A fuller description, if necessary. and a copy of the amendments. if available, which the examiner agreed would render the claims allowable must be 
attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.) 

Unless the paragraphs below have been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION IS 
NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW (e.g., items 1-7 on the reverse side of this form). If a response to the 
last Office action has already been filed, then applicant is given one month from this interview date to provide a statement of the substance of the interview. 

0 It is not necessary for applicant to provide a separate record of the substance of the interview. 

0 Since the examiner's interview summary above {including any attachments) reflects a complete response to each of the objections, rejections and 
requirements that may be present in the last Office action, and since the claims are now allowable, this completed form is considered to fulfill the 
response requirements of the last Office action. 

PTOL-413 (REV. 1-84) 
Examiner's Signature 

llRICIN41 s:nD IN~l="DTlnN IN DICl-IT M4ND FLAP OF FILE WR4PPJ:''1 
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J SERIALNUMBER I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I 

07/715.272 06/14/91 CARTER 

18M2/0203 GENENTECH. INC. 
ATTN: CAROLYN R. ADLER 
460 POINT SAN BRUNO BLVD. 
SOUTH SAN FRANCISCO, CA 94080 

This la a communication Imm the examlnef In charge ol yaur appllcaUon. COMMISSIONER OF PATENTS AND TRADEMARKS 

p 709 
I EXAMINER 
FEISEE.L 

ART UNIT 

1806 
DATE MAILED: 

PAPER NUMBER 

02/03/94 

~application has been examined ~ Rnponslw lo oommunlcallon flied on /r2 Jn h s 0 This llCllon Is made llnal. c~ lllBIUlory period lor response io ihls action la set lo expire -..::3.-montll(s), ;;, days from the date ol lhls latter. Fallule to respond wllhln the per1oc1 ror mponse w1n cause the lllJPllcalion lo bac:onw abandoned--;;su.s.c. 133 
Part I THE FOLLOwlMo ATTACHMENT(S) ARE PART OF THIS ACTION: 

1. 2f Notlca of References Cited by Examiner, PT0-892. 
3.1J Notice ol Ar1 Cltad by Appllcanl, PT0-1449. 
5. 0 lnlonnallon on How to Elfecl O!awlng Changes. PT0-1474. 

2. 0 Notice ol Dmflsman's Pa18nl Drawing R~. PT0-948. 
4. 0 Notice ol lnlormal PalentAppllcatlon, PT0-152. 

8. 0-~~----~~~---
1'1111 II SUllMARY OF ACTION 1Jt ~·-----'d----~~~'~O~ _____ arejiendlnglnlhelipplloetfon. 

Of the above, c:lalma----.,...--..---------------are wllhdraM1 flom c:onsldera!lon. 2.~ 1-- II" 14-:J. I have been cancelled. 
3.0 Clalms _________________________ areallDwed. 

4.~Clalma-~--+/_...1=-=~'--~/3=----------arereject8d. 1.0 Clalm& _________________________ areolljecledto. 

8. 0 Clalms. ____________________ areaubjeclto1'811111ction or election requirement. 

1. ~ This appllcatlon has been filed with lnlormal drawings under 37 C.F.R. 1.85 which are accep1able for examination purpooes. 
8. 0 Formahlrawlnga are required In rasponss lo thla otlloe action. 

8. 0 Tha correc!ad or subatllute dmwlngs have been received on • Under 37 C.F.R. 1.84 !base drawings are C aoceptable; IJ not aooep1able (see explanation or Notice DI On!llsman'a Patent O!awlng Review, PT0-948). 

10. 0 The piopoaad addll!ona! or substitute shftl(s) ol drawings. flied on • has (have) been Oapproved by the examiner; 0 diaepproY8d by the examiner (see explanallon). 

11. 0 The proposed drewlnQ mrrect!on, filed has been ClllJIXOV8d; a dlaapproved (aee eJ<planal!on). 
12. 0 Aclmawledgamenl ls made ol the clalm lor priority under 35 U.S.C. 119. The certified oapy has [J been received 0 not been ~ [J been filed In parent appllcation, serial no. ; tiled on -------
13. 0 Since this appllcallon llllPP88t8 to be In condition for allowance exoept for formal ,._,., ~as lo the merits la closed In accordance with the practice under Ex parl8 Quayle, 1935 C.D. 11;453 0.G. 213. 

14.001her 

EXAMINEll'S ',C1'10N 
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The finality of the previous Office action is withdrawn in 

view of the following new grounds of rejection. 

Claims 12 and 13 are pending in this application, and these 

claims are humanized light and heavy chain variable regions of a 

5 previously referenced antibody 4D5. 

Claims 12 and 13 are rejected under 35 U.S.C. § 103 as being 

unpatentable over Hudziak et. al. or Fendly et. al. in view of 

Queen et. al. 

Hudziak et. al. and Fendly et. al. bath teach the production 

10 and characterization of the 4D5 antibody <see Hudziak et. al. 1166-

1167 and Fendly et. al. pages 1553-1554>. Hudziak et. al. suggests 

the possible therapeutic role of the 4D5 antibody in human 

neoplasias which overexpress pl85-H~R2 <pages 1171, last paragraph> 

while Fendly et. al. disclose the possible use of anti-p185 HER2 

15 antibodies for in viva radiaimaging far detection of relevant 

primary tumors. They do not describe the production of these 

antibodies in the humanized form. 

Queen et. al. teach the production of antibodies against IL-2 

receptor in the humanized form, using computer modeling in order to 

20 determine the modification of certain framework regions in 

conjunction with CDR grafting. The antibodies produced are than to 

be used for in vivo administration to human patients, either for 

diagnosis or therapy. It is known in the art that murine and even 

chimeric antibodies have characteristics which may severely limit 

25 their use in human therapy. As foreign proteins, murine and 

chimeric antibodies may elicit immune reactions that reduce or 

destroy their therapeutic efficacy and/or evoke allergic. or 

hypersensitivity reactions in patients. ·rhe probable need far 

readministration of such therapeutic modalities in neoplastic 
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disorders increases these risks. The result would be tissue injury 

by virtue of antigen-antibody deposition. 

It would have been prime facie obvious to one of ordinary 

skill in the art at the time the invention was made to make 

5 humanized antibodies having the sequences of the 4D5 antibody. 

The methods of Queen et. al. were clear and self explanatory, and 

resulted in a high affinity antibody. One of ordinary skill in the 

art would have been motivated to humanize the 405 antibody in light 

of its potential therapeutic and diagnostic applicability. 

10 Although the claims are drawn to specific amino acid 

sequences, it is maintained that the differences in amino acid 

sequence which would have been obtained using the method of Queen 

et. al. would not have been patentably distinct from the claimed 

amino acid sequences. Absent sufficient factual evidence to the 

15 contrary the claims are obvious over the cited prior art. 

20 

35 U.S.C. § 101 reads as follows: 

Whoever invents or 
process. machine. 
o:f matter or any 
thereo:f. may obtain 
to the conditions 
title. 

discovers any new and use:f u1 
manu:facture. or composition 
nev and use:fu1 imp:r-ovement 

a patent therefore. subject 
and requirements of this 

Claims 12 and 13 are rejected under 35 U.S.C. § 101 because 

the claimed invention lacks patentable utility. These claims are 

25 drawn to a light chain variable region polypeptide and a heavy 

chain variable region polypeptide which in and of themselves have 

no patentable utility. The specification does not disclose any 
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practical utility for the individual polypeptides and does not 

present evidence that these polypeptides are capable of binding in 

any particular manner when not in association with each other. 

Claims 12 and 13 are directed to an invention not patentably 

5 distinct from claims 1, 

07/977,453. 

3-9, and 40 of commonly assigned 

10 

Specifically, the claims of the instant invention are drawn to 

the humanized version of the 405 antibody which is disclosed in 

copending application. 

Commonly assigned 07/977,453, discussed above, would form the 

basis for a rejection of the noted claims under 35 U.S.C. § 103 if 

the commonly assigned case qualifies as prior art under 35 U.S.C. § 

102(f) or <g> and the conflicting inventions were not commonly 

owned at the time the invention in this application was made. In 

15 order for the examiner to resolve this issue, the assignee is 

required under 37 C.F.R. 1.78(c) and 35 U.S.C. § 132 to either show 

that the conflicting inventions were commonly owned at the time the 

invention in this application was made or to name the prior 

inventor of the conflicting subject matter. Failure to comply with 

20 this requirement will result in a holding of abandonment of the 

application. A showing that the inventions were commonly owned at 

the time the invention in this application was made will preclude a 

rejection under 35 U.S.C. § 103 based upon the commonly assigned 

case as a reference under 35 U.S.C. § 102<£> or <g>. 
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Claims 12 and 13 are provisionally rejected under the 

judicially created doctrine of obviousness-type double patenting as 

being unpatentable over claims 1,3-9, and 40 of copending 

application Serial No. 07/977,453 in view 0£ Queen et. al .. The 

5 instant claims are drawn to the heavy chain and light chain 

variable regions 0£ the 405 antibody. Copending application 

07/977,453 claims an antibody with the same characteristics as 405, 

and also states within the claims that 405 antibody was use£ul for 

diagnosis and therapy of tumors expressing the p185 HER2 antigen on 

10 their surface. The induction of HAMA responses upon repeated 

administration 0£ rodent antibodies has led to the desirability 0£ 

producing antibodies which are even more "near human" than chimeric 

antibodies. Queen et. al. describes the production of antibodies 

which contain essentially the CDR of rodents and are gra£ted into 

15 human framework regions. These antibodies are also mutated in 

certain framework residues in order to produce functional and high 

a£finity molecules. The procedure in Queen et. al. clearly teaches 

the particular framework residues that need to be changed in order 

to yield high affinity antibodies, and they teach how to determine 

20 the appropriate residues using computer modeling programs. This 

protocol is adaptable to any number of antibodies. 

only was the production of non-immunogenic 

Therefore, not 

405 antibodies 

desirable, but the procedure for producing the antibodies was also 

well known and practiced. It would have Leen prime facie obvious 
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to one of ordinary skill in the art at the time the invention was 

made to use the claims of the copending application in combination 

with the reference of Queen et. al. in order to obtain high 

affinity functional humanized antibodies. 

5 The obviousness-type double patenting rejection is a 

judicially established doctrine based upon public policy and is 

primarily intended to prevent prolongation of the patent term by 

prohibiting claims in a second patent not patentably distinct from 

claims in a first patent. In re Vogel, 164 U.5.P.Q. 619 <CCPA 

10 1970>. A timely filed terminal disclaimer in compliance with 37 

C.F.R. 1.321<b> would overcome an actual or provisional rejection 

on this ground provided the conflicting application or patent is 

shown to be commonly owned with this application. See 37 C.F.R. 

1.78(d). 

15 Claims 12 and 13 are provisionally rejected under 35 U.S.C. § 

103 as being obvious over copending application Serial No. 

07/977,453 in view of Queen et. al. 

The instant claims are drawn to the heavy chain and light 

chain variable regions of the 4D5 antibody. Copending application 

20 07/977,453 discloses an antibody with the same characteristics as 

4D5, and also discloses that 4D5 antibody is useful for diagnosis 

and therapy of tumors expressing the p185 HER2 antigen on their 

surface. The induction of HAMA responses upon repeated 

administration of rodent antibodies has led to the desirability of 
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producing antibodies which are even more "near human" than chimeric 

antibodies. Queen et. al. describes the production of antibodies 

which contain essentially the CDR of rodents and are grafted int~ 

human framework regions. These antibodies are also mutated in 

5 certain framework residues in order to produce functional and high 

affinity molecules. The procedure in Queen et. al. clearly teaches 

the particular framework residues that need to be changed in order 

to yield high affinity antibodies, and they teach how to determine 

the appropriate residues using computer modeling programs. This 

10 protocol is adaptable to any number of antibodies. Therefore, not 

only was the production of non-immunogenic 405 antibodies 

desirable, but the procedure for producing the antibodies was also 

well known and practiced. It would have been prime facie obvious 

to one of ordinary skill in the art at the time the invention was 

15 made to use the claims of the copending application in combination 

with the reference of Queen et. al. in order to obtain high 

affinity functional humanized antibodies. 

Copending appli'cation Serial No. 07 /977, 453 has a common 

assignee with the instant application. Based upon the earlier 

20 effective U.S. filing date of the copending application, it would 

constitute prior art under 35 U.S.C. § 102<e> if patented. This 

provisional rejection under 35 U.S.C. § 103 is based upon a 

presumption of future patenting of the conflicting application. 
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This provisional rejection might be overcome either by a 

showing under 37 C.F.R. 1.132 that any unclaimed invention 

disclosed in the co pending application was derived :from the 

inventor o:f this application and is thus not the invention "by 

another", or by a showing o:f a date o:f invention prior to the 

ef':fective u. s. :filing date of the co pending application. 

Any inquiry concerning this communication or earlier 

communications :from the examiner should be directed to Lila Feisee 

whose telephone number is <703) 308-2731. 

Any inquiry of a general nature or relating to the status o:f 

this application should be directed to the Group receptionist whose 

telephone number is <703> 308-0196. 

Feisee/l:f 
January 11, 1994 
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TO SEPARATE.' , .0 TOP ANO BOTTOM EOGES, SNAP-APART A~ "llSCARO CARBON 

FOAM PTQ.892 U.S. OEP-ARTMENT OF COMMERCE SERIAL f 

r~l'f Q-1d.rO;;;zT ATTA~:;MENT I ~ (AEV.2·92) PATENT ANO TRADEMARK OFFICE 01 PAPER 
NUMBER 

NOTICE OF REFERENCES CITED APPLIC,NT(~ vf 
-a.9 

U.S. PATENT DOCUMENTS 
SUB· flLING DATE IF . DOCUMENT NO. DATE NAME CLASS CLASS APPROPRIATE 

A 

B I 

c 

D 

E 

F 

G 

H 

I 

J 

K 

FOREIGN PATENT DOCUMENTS 

SUB- PERTINENT . DOCUMENT NO • DATE COUNT RV NAME CLASS CLASS SHTS. ..... OWG SPEC .. 

L 

M 

N 

0 

p 

Q 

OTHER REFERENCES {Including Author, Title, Date, Pertinent Pages, Etc.) 
-

f;)A JOOAI\. .of '?J,/ PA JA:< ~lo· J 0 /JJ_c; _/1\J) '?.. ".:? (/q;q 
R 

I ·-:::; 

C&iu Po~ oi ?IP ( ~ A• II • ./ I? A/)/Jd Ad 11 £:.~,~cg /( . s u , 

.-t/t A J/k\1 .... A· .. g;f .1) . 1Mct u11, B /J CJAL/ ( 1;Plt,LJ 
T 

v·I?. ,,.Lr /I.~ /C,y(1 :o. I Jhf'-. '/ 7:J. 
- UJ' ' f 

u 
_,..-.. 

~.,..:..~---

~- 1~r,1~1 I ; 

·•tti this office action 

~-• "CJ • A ,....,. ....... .n.f •h:.,. rlfarJrorr- • ·:>o 707.os lal./ · 
,. ; . •', 
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UNITED STATES DEPARl'MENT OF COMMERCE 
Patent and Trademark Ollice 

Address: COMMISSIONER OF PATENTS ANO Tf1AOEMARKS 
Washington. O.C. 20231 

[}ERIAL NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKET-NO. 

07/715,272 06/14/91 CARTER EXAMINER p 

t::::M 2 /(l'~O~ ART UNIT 

FF T!'=>EF L 
PAPER NUMBER I . 

GENENTECH, I NC. 
ATTN: CAROLYN R. ADLER 
460 POINT SAN BRUNO BLVD. 
SOUTH SAN FRANCISCO, CA 94080 

DATE MAILED: 

NOTIFICATION OF DEFECTIVE NOTICE OF APPEAL OR DEFECTIVE BRIEF 

1. 0 The Notice of Appeal filed ---~·s: 

A. 0 Not acceptable for reason(s) that: 

(1) 0 The Appeal fee required by 35 U.S.C. 41 (a)(6) and 37 CFR 1. 17(e) was 
not submitted with the Notice of Appeal. 

(2) 0 The submitted fee of $ ____ is insufficient. The appeal fee required by 
37CFR 1.17(e) is$ ___ _ 

(3) 0 The Notice ol Appeal was not timely filed. 

(4) 0 The Appeal lee received on-----was not timely filed. 

(5) 0 The Appeal is not in compliance with 37 CFR 1.191 in that the claims 
have not been finally or twice rejected. 

(6) 0 A Notice of Allowability was mailed by the Office on ___ _ 

1806 

B.D Defective and should be corrected as indicated. Applicant is given a TIME LIMIT of 
ONE MONTH from the date of this letter OR the TIME REMAINING IN THE RESPONSE 
PERIOD OF THE LAST OFFICE ACTION, whichever is longer, to complete the appeal. 
NO EXTENSION OF THIS ONE MONTH PERIOD MAY BE GRANTED UNDER 37 CFR 1.136lal 
or lb! BUT THE PERIOD FOR RESPONSE SET IN THE LAST ACTION MAY POSSIBLY 
BE EXTENDED. If the appeal is not timely completed, the application will be abandoned. 

(1)0 The Notice of Appeal is not signed. 

(2) 0 Identification of the appealed claim or claims is required under 
37 CFR 1.191 (b). 

2.0 The Brief filed------- is NOT acceptable for the reason(s) indicated below. 

The Appeal in this application will be dismissed unless the applicant makes the Briel 
acceptable. Extensions of time may be obtained under 37 CFA 1.136(a). 

A. 0 The Brief and/or Brief fee is unlimely. See 37 CFA 1.192. 

B. 0 The requisite fee which must accompany !he Briel has been omitted. 
See 37 CFR 1.17(1). 

c.O The submitted Brief fee of _____ is not the proper amount. The Briel x Tho Appo" ;~:~~~::::'.,c:.:~,::p~: '~"" 

709 

.... 09/06/94 

A. 0 The fee !or filing the Briel as required under 37 CFR 1.17(fj was not 
submitted or timely submitted and the period for obtaining an extension 
of time to file the brief under 37 CFA 1.136 has expired. 

The Brief was not filed, or was not timely filed and the period for obtaining an extension 
·k~ 

DAVID L 1}([€Y., . ,,\ of time to file the brief under 37 CFA 1.136 has expired. 

As the resuh of the dismissal in •3• above, this application: X is abandoned since there are no allowed claims. 

B. 0 is being returned to the examiner for disposition since it oontains allowed 
claims. Prosecution on the merns is CLOSED. 

(PTOL-461, Rev. 4/89) 
;t· ... 

i,)UPERVISORY PATENT EXAMINER 
GROUP 180 

--~y 
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r· 
• I l.Jnmtew Parm ..Ses.,A dlable. CQ.p,y. ._ ___ _ 

REQUEST FOR A,E_S_S_O_F_AB_AN_D_O_N_ED_A_P-PLI-.ON UNDER '37 CFi=< 1.14(a; 

p·H• Juto , ... , ~bl 
OCT I :l9 1999 

~ I~ 

Alsiatant Comrmaacner tor Patents 
Washin;ton. CC :az31 · 

In re ~i=nion at 

I hen!Dy reauut ae::?Ss unoer.!7 CrR 1.14(o}{~}0v) to the a~tion fJe n!C:rcl cf the abOV"e-
lderrtJfiec ABANDON=:"". a,., ... ;;,.. ...... _ ...,hr·- 1·s· ,,...~:.-v ,...~1::-. · · 

• ......- ,..,.....~ .... ~ '. T1' """"' • \~• -~-r... ._,'\-.,.,., 
_ CA) nrferred to ri Unltea S'.4tes Patent Numoer · J$ CC, ~·\ 3~1 , co!urr:n \ 

_ (B) referred to in an ap;.iic:::oJon that ts open ~o =ub!lc :~scec::!~:i as set fort."! f n ~7 CFR ~ . i 1. i.e .. 
App~UGn No. ~lea . on paQa o·f 

pacer number ---
_ (Cj an appUC.:tion tl'l~ c:;irr~ the bene~ cft.":e f!:'.Q :2ta cf an ac-:Hc:tion ih:at ~ oeel"l 10 ~u!:{ic 

inspedicr ... :.1 .. A;::~c:aJor: No. , fileq ~, . or 

_ (C) an a~>e.:ti.:n in wnict": the applicant has ~ an 111 .. io:::"".:.atiOn to lay open tt:e c::rr.:~ete 
apptlcgtion tc tle pt.::!!:. 

Pleas.a cUrta :iny c.:rrescior.:enc::!! CQnceming !.~is ~us.st t: t.ie following addrass: 

~ 0 0 I J e.££q~ on 'J2 H'.'il; S tlu:g A"\- u <> - 9';).J..o,h 

~u>\e 3E 5\06 

SiQnarurn 

6 t>' C\ V\ Lu ~ \\ ~ Y' "1 b q Im 
\ ' 

Typed or printed name 

-:: ••••• ,, -l"JUf ~~:.,.._,..,"~ 

to 
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;. 

NOV 3 0 1qq9 

File Information Unit 

~ Camrrbsionertcr Patents 
Washin;tcn. CC :DZ? 1 

0 

_ (B) raf&m!d to in an appiidan that 1s open ta pUOBc tnspec:t!cn as .si:it forth In 37 cm 1.11. i.e •• 

App4c=:tJon No. · ftled on p:oa at 
papernwncer __ __ 

- <Ci an appfk=tJan U'I= d=iim tha benetl ottne tmng c:ata at 311 8"2tiC::t1an that ls cpen ta puttic 

fnspedJan. l.e •• Ap~n No. . ftlea or 

_ (C) an &C)r:*=Uon In whlcn the appficant has 111ea an auttlatization to lay open the ccmpf ete 

appfic::jan to tne ;:u~Uc. 

PJe&Ul dfnrtt :ny ~naenca c:oncaming this ruquest to the folSawing address: 

Typed ar printed name 

) 

Data 

FOR PTO USE ONLY 

(lnttb~)'--_/ 

Un~-------~~k:;.._v __ - __ 
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. ·~. . .· . . .. / ·'·- .. 

•··---

REQUEST FOR ACCESS OF ABANDONED APPLICATION UNDER 37 CFR 1.14(a) 
. 

In re Applicarion of . 

Appncauon Numcer Fiiea 

n7 / ~ t 5 ~ 7 ;;_ fn/ ft/ /qJ 
Group J6t Untt E.v.ammer 

, 

Paper No. 
;'O 

Assistant Commissioner for Patents 

Washington. DC 20231 

I hereby request access under 37 CFR i.14(a)(3)(iv) to the aoc:ication file record of the above-:z: ABANDONED appficadon. wh;ch m: (CHECK ONC; 

( ) referred to in United States Patent Number lo05'4;J_17 column . 

_ (B) referred to in an application that is open to public :nscecton as set fortti in 37 CFR 1.11.1.e .• .. 

Application No. • filed on pag13 of 

paper number . 
-_ {C) an application that claims the i::enefit of the filing :::=;;;: d :m ao;:iication that is open to public 

Inspection. i.e •• Applicatio~ No. · • filed or 

_ (0) an application in which the app1icam has filed an au1:-:o:-:zation to lay open the complete 

. application to the public . 

Please direct any correspondence con.cemmg this reaues1 ~~ :'.':e following address: 

~ ,-:.:.._., .. 

... - ()I 

[ff -~ ,_ 
..., /...,., - ~,::t, 

f\J ,:::!~ 

:ti:. .-0~ 

'-id hip l 
~ ,..__,-

6.au.~ CJ-/_() -(JI ....... er,~ 
....... ;:::, <:::) 
•• C) 

Date ....... ' 
· Signature CJ-, ~ 

IA.M--YAJE (Je&;rv-~ 
s:> 
-

Typed or printed name 
FOR PTO USE ONLY --.. 

Approved by: 

; (initials) 
I 
j Unit: 

Burcien Hour Statamenc Thll fonn es esumateo to taKe u.~ tours to comc:c!!:!. •· ".s w111 vary aeoena1119 uoon ltle need• of lhe Individual 

case. Any commems on cne amount of time vou are reauireo :o ccmo1ete :~·s ,~,...,.. ~~ou1a ce sent 10 tne Chief lntarmauon Officer. Patent 

ana Trauemant Oftlce. Wasninqton. DC ~023·1. ~o NOT SEND FEES CR ~:;~.~,:::_;;;::; FORMS TO THIS ADDRESS. SEND TO; 

Assistant Comrnt:Uioner for Palems. Wasmng1on. OC ::02:i ~. 

. 
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....... , .. ' 

REQUEST FOR ACCESS OF ABANDONED APPLICATION UNDER 37 CFR 1.14(a) 

Assistant Commissioner for Patents 
Washington, DC 20231 

In ra Applicarian ot 

I hereby request access under 37 CFR 1.14(a)(3)(iv) to the application f.fa record of the aboveide~ABANOONEO application, whi.ch is: (CHECX: ONE) • , / 

J,L{A) referred ta in United States Patent Numoer 1'405"" q~ 7 cclumn __ __. ; 

_ (B) referred to in an application that is open to !lUblic inspec::on as set fonn in 37 CFR 1.11, i.e •• AppUcation No. • tued on page of papernumcer~----M 

_ (C) an appfication that claims the benefit of the fifing data of an ac:::icarion that is open to public inspection, i.e •• Application No. fifed . or 

_ {0) an apptication in which the applicant has tiled an authorization to 1ay ocen the camplete appUcation to the public. 

Please direct any carrespondence concerning this request to the follOWing address: 

Typed or printed name 

> Oare 

FOR PTO USE ONLY 

auroan Mour Statamem: This farm is eanmaraa to talle u.Z hour.s 10 como1e1e. ~me w1u v'n'Y -:aoencsno uoon men- me inaMGual ease. ,;nv cammenrs an Ill• emnunt of time vou are reou1rea 10 ccmo1a1a 1n1s rotm snou10 :a sanr =~ :11& Chief tntonnaaon Officer. Pana rraoemanr Ottlca, Wasmngt0n. OC ::023·1. 00 NOT 3cND FESS OR COMPt.eT"°~ FC:.MS :-: 7HtS ADDRESS. SEND TO: Asaisiant Commrsmoner tor P111e11is. W1snrnqt0n. CC :0231. · 
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. :.. • PTOISB/68 {04-01) 

Approved for use through 1013112002. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Pa erwork Reduction Act of 1995. no oersons are re uired to resoond to a collection of information unless it disola s a valid OMS control number. 

REQUEST FOR ACCESS TO AN APPLICATION UNDER 37CFR1.14(e) 

RECEIVED 

MAR 11 2002 

File Information Unit 

Assistant Commissioner for Patents 

Washington, DC 20231 

PaperN~~ 

1. 0 I hereby request access under 37 CFR 1.14(e)(2) to the application file record of the above-identified 

ABANDONED Application,. which is not within the file jacket of a pending Continued Prosecution 

Application (CPA) (37 CFR 1.53(d)) and is: (CHECK ONE) 

DCA) referred to in: . :v n (. !2 
United States Patent Application Publication No.~.fl[L:j_(.!_~_lpage _____ ,line ______ , 

United States Patent Number ___________________ , column------· line------• or 

an International Application which wpsfiled on or after November 29, 2000 and which 

designates the United States, WIPO Pub. No. ---------------· page -----• line ____ . 

0 (B) referred to in an application that is 9pen to public inspection as set forth in 37 CFR 1.11 (b). or 

1.14(e)(2)(i), i.e., Application No. _______________ , paper No.------• page------• line-----· 

2. 0 I hereby request access under 37 CFR 1.14(e)(1) to an application in which the applicant 

has filed an authorization to lay open the complete application to the public. 

Unit: 

Burden Hour Statement: This form is estimated lo take 0.2 hours to complete. Time will vary depending upon the ne s of the individu case. Any comments on 

!he amount of time you are required to complete this form should be sent to the Chief Information Officer. U.S. Patent.and-Trademar Office. Washington. DC 

20231. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents. Washington. DC 20231. 
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. 
•. PiOiSS/ec (04-01) 

•

. . 
ed for use thro•:sn 10/:li/2002. OMS OSS!-0031 

. · U.S. l=atent and Tr rk Offiee: U.S. DE.~ARTMO:NI Ci' COMMERC: .IJ..,'!r the PaoerYJork Redue~ion Act of i S9:. no 05rsons are recuired :o tesoond t:> a collgc~fon cf infcrr:ia!icn u:il-!ss :r dis=l;·:s a ·1aik~ 0~ .. 1: e=:"!~r-,f i':'Jr.':C-!:-. REQUEST FOR ACCESS TO AN APPLICATION UNDER 37 CFR 1.14(e) I 

RECEIVED· 
JUN 2 4 2002 

File Information Unit 

Assistant Commissioner for Patents 
Washington, DC 20231 

I '" re Application oi 

Applicztion Numbei 

0 
Art Unit 

PaperN~~~ 

1. 0 I hereby request access under 37 CFR 1.14(e)(2) to the application file record of the above-identified ABANDONED Application, which is not within the fife jacket of a pending Continued Prosecution Application {CPA) (37 CFR 1.53(d)) and is: (CHECK GNE) 
[9(.t() referred to in: 

United States Patent Application Publication No.--------• page __ , line __ _ 
United States Patent Number (o j 4o1:, 2 lJ , column (?] . line ___ , or 

. an International Application which was filed on or after November 29, 2000 and which 
designates the United States, WIPO Pub. No. , page __ , line ___ . 

0 {8) referred to in an application that is open to public inspection as set forth in 37 CFR 1.11 (b) or 
1.14(e)(2)(i), i.e., Application No. , paper No. , page , line __ . 

2. 0 I hereby request access under 37 CFR 1.14(e)(1) to an application in which the applicant has filed an authorization to lay open the complete application to the public. 

Date 

Approved by::~µ_;~A:;l.l:::!~!::Z!i~ 

Unit: 
Surden Hcur Statement: This lorm is estimated to take 0.2 hours to eomple!e. Time will vary depending i:;::on !l'le needs ot the individual case. Any comments on 
the amount of lime you are re\;uired lo eom~lete !l"Js form should be sent to the Chief Information Officer, U.S. Patent and lradernarl: Office. Washington, DC 
20231. 00 NOi SC:NO i'EES OR COMFLEiEO i'ORMS TO THIS ADDRESS. SEND iO: Assistant Commissioner for ?atan:S. Washington. DC 20231. 
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REQUEST FOR ACCESS TO AN APPLICATION UNDER 37 CFR 1.14(e} 

RECEIVED 
AUG 2 1 2002 

File Information Unit 

Assistant Commissioner for Patents 
Washington, DC 20231 

In re . .;ppficaticn of 

Application Number 

0 
Examiner 

Paper No. 

1. 0 I hereby request access under 37 CFR 1.14(e)(2) to the api:ilication file record of the above-identified · ABANDONED Application, which is not within the file }acketorapending Continued Prosecution Application (CPA) (37 CFR 1.53(~)L~i:1<:f _is: (CHECK ONE) 
0{A) referred to in: 

United States Patent Application Publication No. ---------· page __ , line __ _ 
____ ,,JJnite.d_States Patent Number _f;)!J b 1 ()... \ 3 ::s --""7colurriri··----· line ___ , or 

an International Application which was filed on or after November 29, 2000 and which 
designates the United States, W!PO Pub. No.---------• page __ , line ___ . 

_ __f;!_~B) referred to in an ~pplication that is open to public_~~p_e~tion as set forth in 37_CFR 1.11(b) or--
1.14(e)(2)(i), i.e., Appfication No. · , paper No. . page ; line __ . 

2 0 · I hereby request access under 37 CFR 1.14(e)(1) to an application in which the applicant has. filed an authorization to lay open the complete application to the public. 

6~L.l~~ 
· ·· ·· - -·· - ·--Signature · 

~x : c...v'\ \,v ~.,\\'. "'~v, \I) 
Typed or printed name 

FOR PTO USE ONLY 

Approved by: ----~:...--7:'~:
Qni!ial 

Unit: 
Burden Hour Statement: This forrn is estimated :o take 0.2 hours to complete. Time will vary depending upon tha needs of the individual case. Any com• ants on ll'le amount ol time you are required to complete ll'lis form should be sent to the Chief Information Officer, U.S. Patent and 'iradema;k Orlice, Washington, DC 20231. DO NOT SENO FEES OR COll.IPL!:Tcu i="ORMS TO iHIS ADDRESS. SC:NO TO: Assistant Comr.jssioner-for Patents. Washington, CC 20231. · 
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FiO/S:Jsa (04-:1) A~p:-:vad fiJri.;se ~r:1:sh 10/~'7/2C·C2. Of-t.S O:Si-~C~i 
, 

U.S. ?a:::u ar.c Ti-aca~a:k Cffica: U.S. c;~:. . .!;.~7".1 .. i;~~j c:: CO~U.!::R::= 
Uttder ~~.! ;::o:~wer'1C ~sdue:ton ~.i:: cf iSS:. nc ~ers-::is ar: :ec::ira~ ro r:!:oni! t:t a cdr;-:!:o.i ·~f ;nfc:-~:Hc:i 1.:.~r-:ss r: .::s::r~~ .. '"!-.= ·~Iii: Q.\~= :::-:-::r~f .~1J."i':~~ .. t--· .. ____ P_ ... _~_O_u_· E_S_T_F_O_R_" _A_._c_c_E_S_s_-_i _O_A_._N_,.......,."_.P""'.'"P_L_l"".C_A~T_i_O""'.'"N_U_N_D_E_._R_3_i_C_F_._l:'t_1_.1_-_~.:.( a_;,_) ____ _;/ In ra A~plicaticn of I 

Assistant Commissioner for Patents Washington, DC 20231 

·~ 

// 
Paper No .. __ ~~---

I hereby request access under 37 CFR 1.14(e)(2) to the application file record of the above-identified 
ABANDONED Application, which is not within the file jacket of a pending Continued Prnsecution Application (CPA) (37 CFR 1.53(d)) and is: (CHECK ONE) 

OCA) referred to in: 

United States Patent Application Publication No. b (tJ 't2! .5> , page __ , line, __ _ ___ United States Patent Number ______ , _______ , column ___ , line ___ , or ar1 International Application which was filed on or after November. 29, 2000 and which designates the United States, WIPO Pub. No.---------· page __ , line ___ . 0{B) referred to in an application thatis open to public inspection as set forth in 37 CFR 1.11(b) or 1.14(e)(2)(ij, i.e., Application No. , paper No. , page , lina __ • 

2. D I hersby request accass under37CFR1.14(e){1) to an application in which the applicant has filed an authorization to lay open the complete application to the public. 

Date 

becsha... GeAAn.r 
FOR PTO USE ONLY Typed or printed name 

Approved by:---------
(initials} 

·Unit: Surden Heer S\;t;ment: T'nis forr:"t is as:fr~1a:e\! to ~ake 0.2 hccrs to c:m;:i!ta. 7im; will ·1a:y de~encing upon the neeCs of the individual c.ase& Any c~m~ents on 

~'le arttount ol time you are required 10 com~lete this form s~uld be sent to :ha Cl".ief lr.icrr.iaticn Officer. U;S. ?at;r.: a::d Trademal'k Ollie:, Washington. DC 

202.J 1. DO NOi SENO ?EES OR COM~!.EiED ~ORMS TO iH!S AOORESS. SEND TO: .:.Ssis:an: Cor.imissicner fer ?atents. Washington, OC 20231. 

I 
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PTO/SB/68 (04-01) Approved for use thro1igh 10/31/2002. OMS 0651-0031 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995. no oersons are reouired to resoond to a collection of information unless it disolavs a vand OMB con tr I number. REQUEST FOR ACCESS TO AN APPLICATION UNDER 37 CFR 1.14(e} 

RECEIVED 
NOV 01 2002 

Fire Information Unit 

Assistant Commissioner for Patents 
Washington, DC 20231 

· 

1. Vi'hereby request access under 37 CFR 1.14(e)(2) to th~ appHcation file record of the above-identified ABANDONED Application, which is not within the file jacket of a pending Continued Prosecution 1 Application (CPA) (37 CFR 1.53(d)) and is: (CHECK ONE) ct:J0) referred to in: 

United States Patent Application P'1,bt]1{?n No. ------------· page __ , line _____ , 
United States Patent Number ___ ftl__'-:f-IJ-~Jl3..------' column ____ , line--., or 
an International Application which was filed on or after November 29, 2000 and which 

designates the United States, WJPO Pub. No. __ _ , page __ , line ___ . 
D (8) referred to in an application that is open to public inspection as set forth in 37 CFR 1.11 (b) or 

1.14(e)(2){i), i.e., Application No. , paper No. ___ , page , line ___ . 

2. 0 I hereby request access under 37 CFR 1.14(e)(1) to an application in which the applicant has filed an authorization to lay open th~ complete application to the public. 

Date 

Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on 
the amount of time you are required to complete this form should be sent to !he Chief Information Officer. U.S. Patent and Trademark Office. Washington. DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 
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PTOISB/68 (04-01) 
Approved for use through 10131/2002. OMS 0651-0031 

U.S. Palent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paoerwork Reduction Act of 1995. no oersons are reauired lo resoond to a collection of information unless it disolavs a valid OMS control number. 

REQUEST FOR ACCESS TO AN APPLICATION UNDER 37 CFR 1.14(e} 

RECEIVED 

DEC 1 8 2002 

File Information Unit 

Assistant Commissioner for Patents 
Washington, DC 20231 

In re Application of 

Application Number 

Art Unit 

Filed 

&9C, ~I l/-9 
Examiner 

Paper No. _::11--) 7 

1. Gr" I hereby request access under 37 CFR 1.14(e)(2} to the application file record of the above-identified 

ABANDONED Application, which is not within the file jacket of a pending Continued Prosecution 
Application (CPA) (37 CFR 1.53{d)) and is: (CHECK ONE) 

~ferred to in: 

United States Patent Application Publication No.----------------• page _____ , line _______ , 

United States Patent Number_c;;._lf2_.l-lJ13_ _______ , column _______ , line ______ , or 

an International Application which was filed on or after November 29, 2000 and which 

designates the United States, WIPO Pub. No.----------------• page _____ , line _____ . 

D (8) referred to in an application that is open to public inspection as set forth in 37 CFR 1.11 (b) or 
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1ne 1Jl!ru:Jing applh:atlcn ;9 originalfv lled; ar 
any docul'T1el\lfn the lile ol the pendln; applic1llcn. ~o, u"eub II shad fPDlle~llons 01at ara.11111 pandipg: 

{11 It tl\e ~enefit er the pendino !U?Pflcatlcn is claim et \J"der 35 U.S. C. '19(11). 110. 121, ur :165 In Molh<n appli~ation th~t has: (11) issued Ha U.S. patent. or (bJ pucliSP\ed as a statutory r;;vanlicn ri!gistrallon. a Ll.S pal&!f\I applic.afio" pubricalJon. or an l"larnati~nat il&te11t app!lcalion pu?Jli~a\io;i 1n 3c:ordanc ~ wl1/'l PC i' Art1r:lp, 21 {.2). a member 1:1• the public rnay obtain~ copy af: tne file. r:ontenls; 
!tie pcndiflg i!lppllcallQn as otigln;a!ly ftlrd; or 
any documri"f in the file or tl'lt pending 1ppllc1tion. (2) If :tie ai:iptic.aUon Is il'lcarpar11t~d by rsrerenc;t OCC1111rw!3e iden@ed in e U.S. pale-M, a sialulory HWEn1ion rl!gistration, a U.S. pata,,t api:;ilic:1fcn p1.1bllcallon, ar an '"t1mafionaJ pa\enl ;;ppllcci~on public.:ilion il'I accorda11ca with PCT Article 21 (21. 1 mel"lber aP !tie pub/le rn1y cbtain a copy cl; !he endin llPPlieation a' orl irlall nlad. li.:.:=========--=....,,,;m;:;;~lo::i.*.c::iiii~=--a..m ......... Q:ii.;.;.-....,_,~ ...... ==--=-=-=--....... -=:~===><===-=-=-=-=;;:===~ 

~ Oats 

Typed or printed nam~ 

Reg1s;ra!lo'1 Number. ii applicaola 

1~., '"H~<'•c" or.,.,.,,.,..~.,,. is re,111,ee· e~ l; CFR 1. tc. ti\• illlDl'!!l1Jla11 ir r•11111r1d :ct ~bl11~ •1 1tt1i11 • ).,,~r. tv l/'lf ;:.utiftc 1wnrc:1"1 rs to 1il1 .:11'\d ''.' ~ 1.i;P ~-' 
10 o·~c. \st ... • ~oi.~u·o" C:c11filltr\ll•1Ur ia 11a~~,,_,,., ~~HU,! .C:, H! '"' 1i CF~ 1, ! •. Tlli. tDl•<!i ... ~ ,, u ti •j.Zz!,•• '•~i~ t ' . rir: .. ~1.·~ '''·' ,. '"~· or<DJ•ll•q ~.,d 1L'0.,,i1U11g II'\• COl'!'lp/llUI tppltcellall lo"" lo fPI~ USl'TC. T!"'J •lllll or.,., e1t1 IJlld•"C WO ~Qdllolf~ .J~ Ill# 
"""''~' ''' "~~ vnu ''Qui•• to canici1e1• ttl•s l'lll'l'I 111dlor •~!l!i~tllar\t in• 1•~h11:·;,,g 11111 t11k'.'1n.1~oi.ld to l!llt ta 1 • ,, 111 orm1ha11 O~ic••· u.s 0 •'•~1 ,.,,,; t ·•~tl'lll\. Onie;. "s. Otoll'!lll•fll rt! co.,,,...,u. P.O. (II~ HJC, Alu111an1. ll.l ~ll \~·I '!ti 00 NOi' .!ENO J~=s OR cOMl'lETE!.l FORMS iO r..,1s >IJDl1f::it; 9"1ii\JG TO: ';r .. lntQr,.,•Hor1 u,,11, Crvslil Pla:!;a Thr-., "aom 1001, ~0~1 Sou:h Cl~r~ Pl.u.>, >.rll,,~ton, V.~. 
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ti''"" c "'"tl•l~d fe rm #d: 
r11e ir.rorm~!iaP'I Ur1i1 
cr.ts1a1 Plau Ttvu. Room 1D01 
:?O~ t .Sovtn C:harll Pl•c.1 
1'rlr,,91cn, VA 
Trlpp~One: (703) :1011-HJJ 

fl1'41,.l.'OPI 1°11! ro.co,·.:1 onn2 1bo11t·ld1nli!i1d .~a.!.N!JCN~ ~1 
li1m~~ '"th• fCll/OIMi,,f lfGCUmil"f (U !.h~wn II'\;;,;_ 

Unild Sliles Patirnr ,t\pplicallnn Publicallal'I No.-------· p19l. ---- (iM<- ___ _ 

u,,i,ed Slaies Pa1ent Number , c11lurn"--~-· liA 1, ----- er 

WIPO Pll&, No. ________ .. r:i~i:ie ____ , Iii\• 

Rl'latcd Inform i ti on abclJt Acc:is~ to Peftding Applicallo.,!' (37 CFR 1.14}: 
Dir;u:1 ace.us. fc P•"diftg appJic1tJeft.t,f1not1v1llable I• lh~ puhllc 111.1! ccpi•• l'\O~ b• :hllllabr, and mil'/ !H 

pure:/'\~ ud rfom Iha Office 111 fl.lblle Rtc;ol"Gt upa" ptymr"I or !he 111prcpri1lt ft t f l7 CFR ', 1 S(b ll. ~ ~ iollow!I 
~ouuQli.d"ltd H1plfc:at!cru t~at •rt 1tp! Hl'\c!i?1,!L ii rHl'llU 1P 11\f putllic ma~ Oblal" i1 CDJ:i!f oF: 

\1\e fUe te"lcr\IS; 
ll'lt ol'ncling 1ppllca\la,, as etigin•ll~ ~lid: or 
ir'I'/ r:iocu""•fllin the fil• ot U\• 111ndl"I 1,pllulcn. 

~c• u1121.1aillsl!•d uclle~lfq"5 lh1t ar.s1Mll l!nd1!\q: 
(1 I 11 U\e b~n!f\l df lb• Q1'1dlf!Q HPDF!Nan ia C'l1lm1tundu !S u.s.r;. H9(•J. ,lo. 12 \. Qf JSS In llf\ol1'.! I 

aoglic•~OI\ lrl~l r.~s: raa lss1.11d .. a U.S. pal111l. Of (bl pvlllilt\td II 'SlDIUltll"; 1:w•,,licn ragi~trallan. au s 
p.llifl! appli~tian pub~callon. ar an 1,,1arn1t1c,,1I j,'11'9111 apptlcatian ~·.n11t~~iiail '"' ~c;crdanr.:~ wl11\ PCT 
Artitlf. 21 (2), .a IT1ember l!f U\e public m•J Dblal" a UPV 1r; 

!tie file contenu; 
fie p1ndi,,; appllcallcn as an9l11a!lw •11d; ar 
ar1y do cum•~• 1" U>te «!" ~f 11\t ptndlna 1ppllc1tlon. 

'') '' ~~ ;p.pll~lla,, Is i"£D11?p,lt!d l!!y "''"""er 1tft!E:M1• IC•o!jtitd in l!I U.S. p; leM, a sra\ulorv in 11Er11iori 

re 91~1rat1al\. a U.S. ""''"' :unaliclfa" pyl91lc•llan. ar 111 ll\l1"'11ian11 pam1t iipplltation =ubHc:"hon 111 
;ccc•daPlt.a wit" PCT Ar,iel1 2' (ZJ, 1 '"•"'b" eP ~e ~ubllu•tay ebtai,, a cepy al; 

~~-=-====:;:;=--:==~'h~E._.r.·~"·ct~1,,~e-...•~~~D~lie~1•~~·o·n~~g1~a'~'s~il\_.,a1~1v .. nt•••d~· ... .,,. ....... =-..... ----="""" ..... ~a==;;===--==:::.-:==---====== 

-#77 - ~lo 

l 

~- 01;~ 
K~ -',;rt.4d,J rr~~mi~~~1 
rvpi.'!d or C"il'\Ud l'\.ttTl~ 

~,,,, 

Ur.ii: 

I ~>I : ~··~""'~ • 1 . .,,,,,,,.' \:ltl i. ,.,\llrtcl II. l; CJR I."· t II• '"'""""•· •• ,. ,..,,, ...... .,.,, II ,. flitl ...... ~. , .. 11\f >11e5c '""'"" ,, ti 1•1D i If\~ ''.' II\~ l';;"'.;:, 
•o .... "'' ••• '''"'" l•Gll t•t1~e ... 111lflr I& 111v1~ •• ~.JIU.! .c. n ! ... ; 1~ ,,~ 1, ''· ,.,.,. , ... «~; ..... ""'"'"~" '" II~, I~ ''"'ll!U lg tO ... O•••! . ....... : •. ·~ 
, ... , .. ,.~. o•• o·~~ •• •G l\.'t'f10U119 ''" COl'l"Pltl•• .,,11111111\ ''""II 1114 IJl,.TCI. 111'11 1'1111 ,,.,., ""."''"' ~··~ ••• IAdly111 .. 11 , .... ~~ ICI'\,.,. ·~·· ~~ 11\I 

•""r.••• 1
'' "·"'~ '"" 

1
•'"''' 

1• ,.,.,1111 l~us "'• 111f'•' 111nnlfet1\ in• P•~hr:O.' l~•t t1o1t11\. •l'lllld ti Jr.Ill la uu Cl'l.1•f 1~lan"'1ht11t 011icu u.• .,,. ., ,. ... 
'·'~'~'"';:)nit. "l. D•U•1>''""\ "' C:o"'l"l•c• .... Cl. leo U!G, •11 .. 11f~1. II.\ UH~.i•!I OCINO'i .lfl»IQ '!!.SOR COA.4,\f'T[U ,O~M.5 10 r011! 

.r1n11f ~~ B.:<r.\IC 'PQ· ll'tl• '"'"''"'•t'•"' u .. 11. C:n.o1:,1 Plu.a "'"'"•· 'h'"' fOV1, 2011 3ou:n Cl•r~ Plu.t, >.rll"ara,,, V,Jt. 
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.. - ~-45.8 
p101sa1sa 10;-0::, 

)..;:~:0·1ed for usa throu'h 713~l20C~. OMa oss1.ooi~ 
, U.S. Patent and iracemark Office: U.S. OEP.~iMENI OF COMMERCE 

Under the PaparNork Re~uc:icn Ac! cf 199S. no ;:::arscrs aia recl!irad to rasocr.d to a ccfla~jon ~f information unless it disoiays a ·;aHC C~1IS :~n:r:i n'...'.m:a:. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37CFR1.14 

RECEIVED 
Bring completed form to: 
File Information Unit JUN 0 7 ·~004 
Cfy-stal Plaza Three, Rocr.i 001 . L 

2021 South Clark Placa .. ' 
Arlington, VA · · U 't 
Telephone: (703) 308_2733 File Information ni Paper No. ~S"" ,. 

I hereby request accass under 37 CFR 1.14(a}(1 )(iv) to the application file racord of the above-identified ABF-.NDOl'IED 
application, which is identified in, or to which a benefit is claimed, in the follcwing document {as shown in the 
attachment}: 

United States Patent Application Publication No. ______ ,, page, ____ line ___ _ 

United States Patent Number v4o7cf2.I J . column----· line,----- or 

WIPO Pub. No. _______ , page----· line ___ _ 

Ra!ated Information about Access to Pending App~ications (37 CFR 1.14): 
Direct access to pending applications is not available to the public but copies may be available and may be 

purchased from the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)), as follows: 
For oublished apolications that are still oendina, a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

For uncublished apolications that are still oendina: 
(1) If the benefit of the oending application is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

application that has: (a} issued as a U.S. patent. or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: · 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) If the application is incoroorated bv reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in 
accorcla e with PCT Article 21 (2), a member of the public may obtain a fOPY o •. 

e ndin a lication as ori inall filed. 

Telephone Number 

This coHection oiinformation is required bv 37 CFR 1.14. The informa!ion is required to obtain c~ retain a banelit by ~"le public which is to file (and by the USPTO 

to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete. including 

gathering, preparing. and submil'Jng the completed applicslion form to the USPTO. Time wiil vary depending upon Iha individual case. Any comments en the 

amount of time you require to complete this form and/or suggestions for reducing this burden, shoutd !Ja sent to the Chief lnfcrrna!ion Ofricer, U.S. Patent ar.c 

Trademar1> Office, U.S. Department of Ccmmerca, P.O. Box 1450, Ala;:andria. VA 22313-1450. 00 NOT SEND ;:555 OR COMPLEiED FORMS TO THIS 

ADDRESS. 8RlNG 70: File lnfor.nation Unit, Ci"'JS!al ?!aza Three, Room 1001, 2021 South Clark ?lace, Arlington, VA. 
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REQUEST FOR ACCESS TO AN ABANDONED APPLlCATlON UNDER 37 CFR 1.14 

/ In ie Application of 

I 
Bring completed form to: Filed 
File Information Unit 
CrYstal Plaza Three, .Rocr;; 1 DO~ 
2021 South Clark Place 
Arlington. VA 

RECE\\7[,::.)-·-·\ Appiication Number 

1..._,_~-"-_._,_-+~~l=-.c~;;__-'----!.---.:'-'----.-i-, 
JUN Q. 9 'lu\J4 

\ 
. . • ti-·'."'\ ~ t c; 0 \ 

File \ntorrna. ;:__~- - _,, ... 

Telephone: (703) 308-2733 

I heraby request accass under 37 , 1.14(a)(1)(iv) to the application file racord of t'1e above-ldentlfied ABANDON~!J 
application, which is idantified in, or to which a benefit is claimed, in the following docume;;t {as shown in the 
attachment): 

United States Patent Application Publication No.-------·· page, ____ line ___ _ 

United States Patent Number lb b1(tr)t
1
1- ('!,. 13(, column ____ , line, _____ or 

WIPO Pub. No. ________ , page ____ , line ___ _ 

RaJated Information about Access to !Pending Appuicaiions {37 CFR 1.14): 
Direct access to pending applications is not available to the pu~lic but copies may be available and may be 
purchased from the Office of Public Records upon payment cf the appropriate fee (37 CFR 1.19(b) ). as follows: 
For oubiished aoolications that are still oendina, a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

For uncublished applications that are still oendina: 
(1) If the benefit of the oending aoplication is claimed under 35 U.S.C. 119(e), 120, 121. or 365 in another 

application that has: (a) issued as a U.S. patent. or (b) ·published as a statuiory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. . 

(2) If the application is incoroorated bv reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of: 

the pendin ap lication as ori inali filed. 

Date 

Registration Number, if applicable 

;p3-L{1h: r- { I SO 
Telephone Number 

This coUscticn cf information is requirad bv 37 CF~ 1.14. Tha information is requirad to obtain c; retain a benefit by the public whici1 is to file (and by the USFTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This ccilection is estimated to take 12 minutes to complete. incli.:ding 
gatharing. praparing, and submitting the complated applicalicri form to the USPTO. Time wiil vary depending upon the individual case. Any comments en tM 
amount of t!me you require <o complete this ior.n and/or suggestions fer reducing this burden, should be sent to the Chiei Information Officer. U.S. Fate~t ar.c 
Trademark Office. U.S. Department cf C.:mmar.:a. P.C. Sex 1450. Ale::andria. VA 22313-14:0. DO NOT SEND FS:!:S OR COMPL!:TED FCRi\·lS TO 1 l-!JS 

ADDRESS. BRIMG TO: File lnfor.nat!on Uni~. C;ysial ?!aza Thraa, Room 1 DO~, 2021 South Clai";t ?!ace, Arlington, VA 
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?-:--::s::::: ,c:--::: 
..!-.;.:i:·.:~= =~t ~s:: :~.:::..:;~. ~;~ 1:1::01 . .:1r,.1; .::=:-:··:; · 

U:":ci;;c iha l=a:sr.-;ci".·: P.;;~t..:tio:; .~.:: :f ;a;:, ;.c ::.-s·:.-.s at: :::·~i;:: ,~ ;:s::::: ::U~~;~!~~:~;~ a;f~~~~~~~~\~~~;:,;J;~~;~;~:~!·;~s~~~~:;::~:7~';·'~~;;~~ 
REQUEST FOR. ACCESS TO AN ABANDONED .!l.PPL!CATION UNDER 37 CFR i.i4 

Bri;;g complat:d for,;; to: 
Fife Information Unit 
Crystal Plaza Three, Rocm 1DD1 
2021 South Clark ?lacs 
Ariington, VA 
Tsisphons: (703) 308-2733 

R EIVED 
AUG 1 6 2004 

File Information Unit 

J hereby requ~st .access under 37 CFR 1~14{a)(1){Iv) to f:hs :pp!ic::tion fiis r~.:crd oft~a above-Jder:fffiad .:iEAi,lDCi--lE~ 
appi!cc:t!on: wh!ch ls identlfisd in: oi to whfch a b-:na;It is cic!rn.ad, ln tha f0Uc¥1?ng document (as shcvvn iii ths 
attachment): 

United Stc:tes Patent Applic2tion Pubiic2tion No.--------· p2ge, _____ line ___ _ 

United States Pat~nt Numb:• Co'-k>1 d fS , column _____ • line, ______ oi 

WIPO Pub. No. _________ , page _____ , iine ___ _ 

RaYated ~nformatfon .abot.r[ Access to fl,ending Appiicst~ons {37 CFR 1.14}: 
Direct accass to pending applications is not available to the public but copies may be av2ilable 2nd mc:y be 
purchased from the Office of Public Records upon Rayrnent cf the app;opriate fee (37 CFR 1. !9{b)}, as foi!ows: 
Fo; oublished aooiications that are still oendina, a member of the pubfic may obtain a copy of: 

the file contents; 
the pending application as originaily filed; or 
any document in the file of the pending applicction. 

For • . .moublished aoo!ications thc:t are still oendina: 
(1) if the benefit of the oendina aoolicaticn is claimed under 35 U.S.C. 119(e), 120, 121. or 365 in another 

appiication that has: (a) issued as a U.S. patent. or (b) published 2s a statutoi'j invention ;sgist;ation, a U.S .. 
patent application publication, or an international patent application pubiication in accOidanca with PCT 
Ar"Jcle 21 (2), a member of t'1e public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) If the application ·is incornorated bv reference or otherwise identified in 2 U.S. patent, a st2tutmy invention 
registration, a U.S. patent application pubiication, or an international patent applic2for: publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of: 

the pendin application as originally filed. · 

Rsgist;c:ticn Numbs;, if applicabie 

I 
I 
I P..p;r:ive·: 

i 

I 

I 

I 
I 

I 
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artna camalei;d foli7l to: 
Fila-Information Unit 
C.ystal Plaza Tnrss, Reem 1 DO'! 
202.1 South Clark Flacs .. : 
Arlington. VA 
Telephone: (70~) 308-2733 

~· 

RECE\VED 
NOV O 1 2004 

File Information Unit 

I heraby request ac~ss under 37 CFR 1.14{a)(1)(iv) to ths ap!Jlication file r~cofd of frle abovs-~dsnfa'ied .~8.F.NDONEZJ 

applicatioi1, whicil is identified in, or to which a 1:1.;nsnt is ::iaim~d, in the follcwing document {as shewn In th: 

attachment}: 

United States Patent Application Publication No.G Suo,:z..3q; . page, fins ----
United States Patent Number ________ ,,column ____ , line,----- or 

WIPO Pub. No. _______ ,. page _____ • lins __ _ 

Ra!atsd information about Ac.:~ss to Pending AppHca!ions {37 CFR i.14): 
Direct accass to pending applications is not available to the public but co~ies may be available and may be 

purchased from the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)), as follows: 

For oubiished aoolications that ara still oendino, a member of the public may obtain a copy of: 

the tile contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

For unoublished acolications that ara still oendir.a: 

(1). If the benemofthe oendina aoolication is daimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 

patent application publication, or an international patent application publication in accordancs wit1 PCT 

Article 21 (2), a member of the public may obtain a copy oi: 
the file contents; 
the pending application as originally filed; or 
any document in the file of the pending applicalion. 

{2) !fthe application ls incornorated bv rafeisnce or otherwise identified in a U.S. patent, a staMory invention 

registration, a U.S. patent application publication, or an international patent application publication in 

accordance with PCT Article 21 (2), a member of the public may obtain a copy of: 

the pendin application as ori inally filed. 

Signaturs 

k.e(\c\6 ~d v~sU£~ 
Typed or piint;d name 

c-;;;;; ~~;;;ollcabls 
Te!sphcne Number · 

380 of 389 Celltrion, Inc., Exhibit 1094



• • 
.=to1sa·aa .~v:..o~; 

A;~::v~ fer use ti~rcue:i 7r.:.~l20CS. O~Aa ~=·~~': 

~ U.S. ~:.t:.'1t and Trac:m:t.\ Offica· us o;=ARTMENI OF CCM:\i::;-; 

UnCar t.1: ?:c:ruct.< ? .. ;c:~c:cn J..c:(;! 1s;:. no :.:racr~ at'!: !':ct.::rad !a ras::n: ~=a =:tf:dco :f!nfwrw:tk:~ un!:ss it d:s~:a;~ ~ v:Uc -:;-1a =~~'":1 :~~;;;~ 

REQUEST FOR ACCESS TO .A.l'J AEA.\IDONED A.:;:,PLlCATION UNDER 37CFR1.14 

artng completed form to: 

Fila Information Ur.it 
C,Ystal Plaza Tures, Reem 1 oo; 
202'.I South Clari< Placa .. ' 
Arlington, VA 
Telephone: (70~} 308-2733 ,. 

l • \ .. •• .. 

/ Iii iS .:.,,pµucauon Ci 

I 
Appiic ~fen Numbar 

'1 '1 s- ~y~ 

Papar No. ~If~ 

I hereby request accass under 37 CFR 1.14{a)(1 ){iv) to tha :ap!=Jlication fila r:acord cf the abovs-k!antified .~;l~'!DONED 

application, which is identified in, or~ which a b.;r:sfit is !:I:aim~d. in t'1a follcv.ting dccum:nt (as shewn in th: 

attachment): 

United States PatentApplication Publication No. _______ ,, page, line 

United States Patent Numbei l 0% 1 Q) e ' column ' lin-:el;::=R:::. ::::E::;::::~::.;,c;::. .. E~~;;:;:b::.:;:~· ;::// ll;::~:;,~i) 

WIPO Pub. No. _______ , page ___ ~, line---- NUV 2 9 ZUU4 

Ra!ated ~niorrnation about Access to Pending AppHcations {3 ~f~lrlf~~Jlation Unit 

Direct accass to pending applications is not available to the public but copies may e avai able and may be 

purchased from the Office of Public Records upon payment of the appropriate fea (37 CFR 1.19(b)), as follows: 

For oublished aoolications that are still oendina, a member of the public may obtain a copy of: 

the file contents; 
the pending appfication as originally filed; or 

any document in the file of the pending application. 

For unoublished aoolications that are still oendir.o: 

(1) If the benefit of the oendina aoolication is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

appfication that has: (a) issued as a U.S. patent. or (b} published as a statutory invention registration, a U.S. 

patent application publication, or an international patent application publication in accordance with PCT 

Artide 21 (2). a member of the pub rte may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 

any document in the file of the pending application. 

(2) If the application ls incoroorated bv reference or otherwise identified in a U.S. patent, a statutory inventio(l 

registration, a U.S. patent application publication, or an international patent application pubflcaticn in 

ac rdance with PCT Article 21 (2), a member of the public may obtain a copy of: · 

the pendi lication as ori inally filed. 

FOR PTO USE ON~ Y 

istration Numbei, if applicable 

bl&~ \ Lc;zJ 
Tele~hcne Number File Information Unit 

Thia c:iuecllcn ci inforr.iauon is required by 37 CFK 1: t4. Th: infar:naticn is raGuirac b ob~in o~ ratain a :::anaiit cy !.'H! pu!:lfi.: wl'li~n is to iile (and by t~a USf°TO 

to process) an a!"plicalloo. Con~~entialily is governed by 3~ U.~.c. 122 and 3!EFR _!· 1:· 1:'.1i5 ccnec!l:n i~ esilmatad ~ ~k~ 1: mlll~tC: tc ~mp!:~._ ~d~~-:s 

gath:rino oreparing, :and submitting ti: comp!atad apolic:alicn iOrm to tl'le USr-1 O. l!m:: Wtil var/ dap ... ncing upon tha m:uv:cud cas.,. NIY :ommen':' -n ~'1-. ~ 

-mount c; tim- you raquire :a complet: :his for.n a;1d/or sugg:s:io;LS fer radt.!ci;:a L'lis burdim, should !:la sent to :he Chiaf lnrcrma!ion Ofticar, U.S. ?at;;nt :r.c 

T~darna~ o.ffica, u .. s. Oap=riment ci C:::rnma~a. ?..O .. 8c;: 1450, Ala~andria V;.. 2231~ ... 14$0. ua NOT SEND ~==s OR COi\:lF!.Ei"EO FCRi\-15 TO THIS 

'·ODRESS. 8Rli'JG TO: Fila 1~format1on Unit. Crys'".al ?!aza Tnr::, Room 1D01, 2021 Sotrt.'i Clar'~ ?laca, Arlington, VA_ 
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." • • 
PTO/SB/68 (11-04) 

Approved for use through 7/31/2006. OMB 0651-0031 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are reouired to resnond to a collection of information unless ii disnlav.; a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37 CFR 1.14 
In re Application of 

Bring completed form to: 
File Information Unit, Room 2E04 
2900 Crystal Drive 

0~rti~ \6:91 Q_ l.Fi\e~ I (f- ,/ 'fq l Arlington, VA 22202-3514 

Telephone: (703) 308-2733 
Paper No. J!fl1't1(::; 

I hereby request access under 37 CFR 1.14(a)(1 )(iv) to the application file record of the above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) (37 CFR 1.53(d)) 
and which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

United States Patent Application Publication No. , page, line 
' 

United States Patent Number {Q D 6±0?fi'?column , line, or 

WIPO Pub. No. , page , line 

Related Information About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system 
through the FIU. If the member of the public is entitled to a copy of the application file, then the tile is made 
available through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet 
web site (www.uspto.gov). Terminals that allow access to Public PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the 
appropriate fee (37 CFR 1.19(b)). 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending application as originally filed; or any document in the file of the pending 
application. 

For unpublished applications that are still pending: 
( 1) If the benefit of the pending application is claimed under 35 U.S.C. 119(e ), 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: the file contents; the pending application as 
originally filed; or any document in the tile of the pending application. 

(2) If the application is incoroorated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as 
originally filed. 

~~ ~5\U.D ~ 4&.l ll. ~ 
SignaturJ r~""·-

~ ... ,.,, ,Datl?. --'"~'I I I' ', ~ .j) 
I I. i ~ D OJi..J fd~ a , . -1.Aa .lt2. 

' 
FOR PTO USE ONLY I Typed or printed name 1 n"" 1 R ?nni;. 

' 
.... . 

Approved by: 
, I 

Registration Number, if applicable 
' (" T I ) 1 r:·· , ... ..._.,.,.... .... ~ .. 1n,i.1\as ·p''• • 

=z~ 4-l ~. tJ ?J.~ll 
uniti:.:.;_,r~ ',' ··: ·:~ · ·.::. ·..:.~·..: :, ·.~, 

Telephone Number 

This collection of mformation 1s required by 37 CFR 1.11 and 1.14. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. BRING TO: File lnfonnation Unit, Room 2E04, 2900 Crystal Drive, Artington, Virginia. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 

1 

~ 
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• • PTO/SB/68 (07-03) 
Approved for use through 713112003. OMS 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are reQuired to respond to a colledion of information unless it displays a valid OMS control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37CFR1.14 

ln re Application of 

~D.Al.u.. 
Application Number 

t>//11'5,;;>"Jd-

Paper No.~ 

I hereby request access under 37 CFR 1.14( a)(1 )(iv) to the application file record of the above-identified ABANDONED 
application, which is identified in, or to which a benefit is claimed, in the following document (as shown in the 
attachment): 

United States Patent Application Publication No.------· page, ____ line ___ _ 

United States Patent Number (,I ~on I 13 ~ . column I . line, _____ or 

WIPO Pub. No. ____ . ____ • page ____ ,, line ___ _ 

Related Information about Access to Pending Applications (37 CFR 1.14): 
Direct access to pending applications is not available to the public but copies may be available and may be 
purchased from the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b )}, as follows: 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

For unpublished applications that are still oending: 
(1) If the benefit of the pending application is claimed under 35 U.S.C. 119(e). 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent. or (b) published as a statutory invention registration. a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) If the application is incorporated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in 
accordance ....,ith PCT Article 21 (2), a member of the public may obtain a copy of: 

the oendinq aoolication as oriqinallv filed. 

~p ;<.Y1~t~ 
Signature 

Rayline K. Petitt 
Typed or printed name 

n/a 
--------------~~ 

Registration Number, if apprtcable 

703-415-3060 

Telephone Number 

F.I oR' ?'ro· ost a Ni.. 'f ~ ~ ·' 1 

A._ - "' AAA'1' ~ 
I Mil " .L t..UU"' I 

Approved by: ~ 1 
I . (~) ., ., J 

l.£lL3 ?nlgDT2~~-~ ~:~~'~
unit:-----------

This collection or 1nlormalion 1s required by 37 CFR 1.14. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the USPTO 
to process) an application. Confidentiality is govemee by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you reQuire to complete this form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. BRING TO: File Information Unit, Crystal Plaza Three, Room 1D01, 2021 South Clark Place, Arlington, VA. 

383 of 389 Celltrion, Inc., Exhibit 1094



Under the Paoerwork Reduc:ion Act of 

PTO/SS/63 (07-03) 
Approved for use through 7 /3112003. OMS 0651 -0031 

U.S. Patent and Trade Office; U.S. DEPARTMENT OF COMMERCE 

no persons are required to respond to a collection oi inform nless it disolays a vaHd CMS control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37CFR1.14 
,,,.~,,,..· ,/ r-------------------------i""':"'--:--~~--=--------------..--

1 
In re Application of 

RECEIVED 
Bring completed form to: 

File Information Unit APR 1 5 2005 
C,Ystal Plaza Three, Room 1001 

Paper tio. ~ S c2-
2021 South Clark Place 

Arlington. VA File Information Unit 
Telephone: (703) 308-2733 

I hereby request access under 37 CFR 1.14(a)(1)(iv) to the application file record of the above-identified ABANDONED 

application, which is identified in, or to which a benefit is claimed, in the following document (as shown in the 

attachment): · · · 

United States Patent Application Publication No. ______ , page, ____ line ___ _ 

United States Patent Number ,'{'[tJ'/337, column , line, or 
I ---- -----

WIPO Pub. No. ________ , page ____ , line ___ _ 

Related Information about Access to Pending Applications (37 CFR 1.14): 
Direct access to pending applications is not available to the public but copies may be available and may be 

,purchased from the Office of Public Records upon payment of the appropriate fee (37 CFR 1.19(b)), as follows: 

For published apolications that are still pendina, a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally tiled; or 
any document in the file of the pending application. 

For unoublished applications that are still pending: 

(1) If the benefit of the pendina apoiication is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 

patent application publication, or an international patent application publication in accordance with PCT 

Article 21(2), a member of the public may obtain a copy of: 

the file contents; . 

the pending application as originally filed; or 
any document in the file of the. pending application. 

(2) If the application is incoroorated bv reference or otherwise identified in a U.S. patent, a statutory invention 

registration, a U.S. patent application publication, or an international patent application publication in 

accordance with PCT Article 21(2), a member of the public may obtain a copy of: 

the endin a lication as ori inall filed. 

Date 

Registr<:ition Nu.mber. if applicable 

Telephone Number 
File lnformatio 

This collec\ion oi information is required bv 37 CFR 1.14. The information is required to obtain or retain a benefit by the public which is to :1 e an • ' SPTO 

to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This co!lection is estimated lo take 12 minutes to complete, including 

gathering. preparing. and submitting the completed application form to the US PTO. Time will vary deper.cing upon the individual case. Any :om men ts on the. · 

amount oi time you require to complete !his form and1or suggestions for recucing this burden, should be sent to the Chief Information Officer. U.S. Patent anc 

Trademark Office, U.S. Department oi Commerce. P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLEIED FORMS TO T:-:!S 

ADDRESS. BRING TO: rile Information Unit, Crysta! Plaza Three, Room 1001, 2021 South Clark Place, Arlington, VA. 
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REQUEST FOR ACCE-35 TO AJy A.EA-l~DONED APPl..ICATiON UNDER 37 CFR 1.14 

Brtngcompleteaformt ..---· · ~; .. ·.· ' 
Fila Information Ur.it - REC El '\Y ~;~ i,_J) 
c,Ystal Plaza Thras. ocm 1 DO: 
2021 South Clam Pia "' .. ' MAR i 7 2006 
Arlington. VA 
Telephone: {70~) 308- 733 

File Information Unit 

I fn ;; Appiication of 

I heraby raquest accassunder 37 CFR 1.14(a)(1)(iv) to tha ap!Jlicatlon file racord of me abov-s-idant!fied AB.F.NDONED 
application, which is idantffied in, or to which a .banefit is claim$d, in th.:: folkwing document (as si':c•..vn in the 

attachment}: · /;,; / j ,/J//lf A~ 
United Stat=s Patent Application Pubfication No.~a~ _____ lins ___ _ 

United States Patent Number , column , line,----- or 

WIPO Pub. No .. _______ , page ____ . lina ___ _ 

Raiated Information about Acc~ss to Pending Appijications {37 CFR i. 14): 
Direct accass to pending applications is not available to the public but copies may be available and may be 
purchased from the Offica of Public Records upon payment of tha appropriate fee (37 CFR 1.19{b) ), as follows: 
For oublished aoolications that are still oendina, a member of the public may obtain a copy of: 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

For unDublished apolications that are still oendina: 
(1) If the beneiitofthe oendina aoolication is claimed under 35 U.S.C. 119(a), 120, 121, or 365 in another 

applicalion that has: (a) issued as a U.S. patent. or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance wit'l PCT 
Article 21 (2), a member of the public may obtain a copy of: --. 

the file contents; 
the pending application as originally filed; or 
any document in the file of the pending application. 

(2) If the appUcation ls incornorated bv reference or otherJVise identified in a U .s. patent, a statutory invention 
registration, a U.S. patent application publication, or an intsmational patent application publication in 
accordancs with PCT Article 21 (2), a member of the public may obtain a copy of: 

the pendin application as ori inally filed. 

:;:t;'ate 
7 

E!{;~l/&;F 
Typed or piintsd nama ~ · 

Ragist·ation Numbar, if applicable 

Telephone Number 
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PTO/SB/68 (11-04) 
Approved for use through 7/31/2006. OMB 0651-0031 

U.S. Patent and Trademarlt Office; U.S. DEPARTMENT OF COMMERCE 

Under the p erworlt Reduction Act of 1995, no rsons are re uired to res ond to a collection of information unless it dis a s a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37CFR1.14 

In re Application of 
Bnng completed form to: 

d 
File Information Unit, Room 2E04 
2900 Crystal Drive 
Arlington. VA 22202-3514 

o~ vv Ill , I C1 C1 f 

Telephone: (703) 308-2733 

United States Patent Application Publication No.-----~ page, ____ line ___ _ 

. ~d \3~-=t-
Umted States Patent Number • column ____ , line, _____ or 

WIPO Pub. No. _______ , page ____ , line ___ _ 

Related Information About Access to Applications Maintained in the Image File 
Wrapper System {IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system 
through the FIU. If the member of the public is entitled to a copy of the application file, then the file is made 

available through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet 

web site (www.uspto.gov). Terminals that allow access to Public PAIR are available in the Public Search Room. 

The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the 

appropriate fee (37 CFR 1.19(b}). 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending application as originally filed; or any document in the file of the pending 
application. 

For unpublished applications that are still pending: 
(1)' If the benefit of the pending application is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: the file contents; the pending application as 

originally filed; or any document in the file of the pending application. 
(2) If the application is incornorated by reference or otherwise identified in a U.S. patent, a statutory invention 

registration, a U.S. patent application publication, or an international patent application publication in 
accordance with PCT Article 21(2), a member of the public may obtain a copy of the pending application as 

originally filed. 

Signature 

.::Se l .'.fVne ~ 
Typed or printed name 

Registration Number, if applicable (initials) 

F:Efl· Unit: 

Telephone Number 

This collection of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 

complete, induding gathering, preparing. and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 

U.S. Patent and Trademark Office. U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. BRING TO: File Information Unit, Room 2E04, 2900 Crystal Drive, Arlington, Virginia. 

If you need assistance in completing the form, call J-800-PT0-9199 and select option 2. 
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• • PTO/SB/68 (11·04) 
Approved for use through 713112006. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Pa erwork Reduction Act of 1995, no ersons are re uired to re nd to a collection of infonnation unless it dis a s a valid OMB control number. 

REQUEST FOR ACCESS TO AN ABANDONED APPLICATION UNDER 37CFR1.14 

Bring completed form to: 
File Information Unit, Room 2E04 
2900 Crystal Drive 
Arlington, VA 22202-3514 

Telephone: (703) 308-2733 

In re Application of 

Filed 

I hereby request access under 37 CFR 1.14(a)(1)(iv) to the application file record of the above-identified ABANDONED 
application, which is not within the file jacket of a pending Continued Prosecution Application (CPA) {37 CFR 1.53(d)) 
and which is identified in, or to which a benefit is claimed, in the following document (as shown in the attachment): 

United States Patent Application Publication No.-----~ page, ____ line ___ _ 

United States Patent Number tR7i; 7b2'.i(5'column ____ , line, _____ or 

WIPO Pub. No. ________ ,, page ____ , line ___ _ 

Related Information About Access to Applications Maintained in the Image File 
Wrapper System (IFW) and Access to Pending Applications in General 

A member of the public, acting without a power to inspect, cannot order applications maintained in the IFW system 
through the FIU. If the member of the public is entitled to a copy of the application file, then the file is made 
available through the Public Patent Application Information Retrieval system (Public PAIR) on the USPTO internet 
web site (www.uspto.gov). Terminals that allow access to Public PAIR are available in the Public Search Room. 
The member of the public may also be entitled to obtain a copy of all or part of the application file upon payment of 
the appropriate fee. Such copies must be purchased through the Office of Public Records upon payment of the 
appropriate fee (37 CFR 1.19(b)). 
For published applications that are still pending, a member of the public may obtain a copy of: 

the file contents; the pending application as originally filed; or any document in the file of the pending 
application. 

For unpublished applications that are still pending: 
(1) · If the benefit of the pending application is claimed under 35 U.S.C. 119(e), 120, 121, or 365 in another 

application that has: (a) issued as a U.S. patent, or (b) published as a statutory invention registration, a U.S. 
patent application publication, or an international patent application publication in accordance with PCT 
Article 21 (2), a member of the public may obtain a copy of: the file contents; the pending application as 
originally filed; or any document in the file of the pending application. 

(2) If the application is incoroorated by reference or otherwise identified in a U.S. patent, a statutory invention 
registration, a U.S. patent application publication, or an international patent application publication in 
accordance with PCT Article 21 (2), a member of the public may obtain a copy of the pending application as 
originally filed. 

Date 

Registration Number, if applicable 

Telephone Number 

This collection of information is required by 37 CFR 1.11 and 1.14. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11and1.14. This collection is estimated to take 12 minutes to 

complete, induding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 

comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 

U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 

FORMS TO THIS ADDRESS. BRING TO: File Information Unit, Room 2E04, 2900 Crystal Drive, Arlington, Virginia. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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