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composite heavy chain, amino acid residues 5, 8, 10, 12 to 

17, 19, 21, 22, 40, 42 to 44, 66, 68, 70, 74, 77, 79, 81, 83 

to 85, 90, 92, 105, 109, 111 and 113 at least are acceptor 

residues and amino acid residues 23, 24, 31 to 35, 49 to 58 

5 and 95 to 102 at least are donor residues. 

4. An anti-CD3 antibody molecule having affinity for the 

CD3 antigen comprising a composite heavy chain and a 

complementary light chain, said composite heavy chain having 

10 a variable domain comprising acceptor antibody heavy chain 

framework residues and donor antibody heavy chain antigen

binding residues, said donor antibody having affinity for 

said CD3 antigen, wherein, according to the Kabat numbering 

system, in said composite heavy chain, amino acid residues 

15 5, 8, 10, 12 to 17, 19, 21, 22, 40, 42 to 44, 66, 68, 70, 

74, 77, 79, 81, 83 to 85, 90, 92, 105, 109, 111 and 113 at 

least are acceptor residues and amino acid residues 23, 24, 

31 to 35, 49 to 58 and 95 to 102 at least are donor 

residues. 

20 

5. An anti-CD4 antibody molecule having affinity for the 

CD4 antigen and comprising a composite heavy chain and a 

complementary light chain, said composite heavy chain having 

a variable domain comprising acceptor .antibody heavy chain 

25 framework residues and donor antibody heavy chain antigen

binding residues, said donor antibody having affinity for 

said CD4 antigen, wherein, according to the Kabat numbering 

system, in said composite heavy chain, amino acid residues 

5, 8, 10, 12 to 17, 19, 21, 22, 40, 42 to 44, 66, 68, 70, 

30 74, 77, 79, 81, 83 to 85, 90, 92, 105, 109, 111 and 113 at 

least are acceptor residues and amino acid residues 23, 24, 

31 to 35, 49 to 58 and 95 to 102 at least are donor 

residues. 

35 6. An anti-adhesion molecule antibody molecule having 

affinity for an adhesion molecule and comprising a composite 

heavy chain and a complementary light chain, said composite 

heavy chain having a variable domain comprising human 
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acceptor antibody heavy chain framework residues and donor 

antibody heavy chain antigen-binding residues, said donor 

antibody having affinity for said adhesion molecule wherein, 

according to the Kabat numbering system, in said composite 

5 heavy chain, amino acid residues 5, 8, 10, 12 to 17, 19, 21, 

22, 40, 42 to 44, 66, 68, 70, 74, 77, 79, 81, 83 to 85, 90, 

92, 105, 109, 111 and 113 at least are acceptor residues and 

amino acid residues 23, 24, 31 to 35, 49 to 58 and 95 to 102 

at least are donor residues. 

10 

7. The antibody molecule of any one of claims 2 to 6 

wherein amino acid residues 71, 73 and 78 in said composite 

heavy chain are additionally donor residues. 

tt 15 8. The antibody molecule of any one of claims 1 to 7, 

• .. 

wherein amino acid residues 26 to 30 and 59 to 65 in said 

composite heavy chain are additionally donor residues. 

9. The antibody molecule of any one of claims 1 to 8, 

20 wherein at least one of amino acid residues 1, 3, and 76 in 

said composite heavy chain are additionally donor residues. 

10. The antibody molecule of any one of claims 1 to 9, 

wherein at least one of amino acid residues 36, 94, 104, 106 

25 and 107 in said composite heavy chain are additionally donor 

residues • 

11. The antibody molecule of claim 10, wherein at least 

one of amino acid residues 2, 4, 6, 38, 48, 67 and 69 in 

30 said composite heavy chain are additionally donor residues. 

12. The antibody molecule of any one of claims 1 to 11 

wherein amino acid residues 7, 9, 11, 18, 20, 25, 37, 39, 

41, 45, 47, 48, 72, 75, 80, 82, 86 to 89, 91, 93, 103, 108, 

35 110 and 112 in said composite heavy chain are additionally 

acceptor residues. 

13. The antibody molecule of any one of claims 1 to 12, 
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wherein said complementary light chain is a composite light 

chain having a variable domain comprising acceptor antibody 

light chain framework residues and donor antibody light 

chain antigen-binding residues, said donor antibody having 

5 affinity for said predetermined antigen, wherein, according 

to the Kabat numbering system, in said composite light 

chain, amino acid residues 5, 7 to 9, 11, 13 to 18, 20, 22, 

23, 39, 41 to 43, 57, 59, 61, 72, 74 to 79, 81, 82, 84, 86, 

88, 100, 104, 106 and 107 at least are acceptor residues and 

10 amino acid residues 24 to 34, 46, 48, 50 to 56, 58, 71 and 

89 to 97 at least are donor residues . 

14. The antibody molecule of claim 13, wherein amino acid 

residues 1, 3 and 47 in said composite light chain are 

15 additionally donor residues. 

20 

25 

30 

35 

15. The antibody molecule of claim 13 or claim 14, 

wherein amino acid residues 36, 44, 47, 85 and 87 in said 

composite light chain are additionally donor residues. 

16. The antibody molecule of any one of claims 13 to 15, 

wherein at least one of amino acid residues 2, 4, 6, 49, 62, 

64 to 69, 98, 99, 101 and 102 in said composite lightly 

chain are . additionally donor residues. 

17. The antibody molecule of any one of claims 13 to 16, 

wherein at least one of amino acid residues 1, 3, 10, 12, 

21, 40, 60, 63, 70, 73, so, 103 and 105 in said composite 

light chain are additionally donor residues. 

18. A therapeutic or diagnostic composition comprising 

the antibody molecule of any one of claims 1 to 17 in 

combination with a pharmaceutically acceptable carrier, 

diluent or excipient. 

19. A method for producing a recombinant antigen binding 

molecule having affinity for a predetermined antigen 

comprising the steps of: 
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(1] determining the amino acid sequence of the 

variable domain of the heavy chain of a donor antibody which 

has affinity for said predetermined antigen; 

(2] determining the amino acid sequence of the 

5 variable domain of the heavy chain of a non-specific 

acceptor antibody; 

(3] providing a composite heavy chain for an 

antibody molecule, said composite heavy chain having 

acceptor framework residues and donor antigen binding 

10 residues wherein, according to the Kabat numbering system, 

amino acid residues 5, 8, 10, 12 to 17, 19, 21, 22, 40, 42 

to 44, 66, 68, 70, 74, 77, 79, 81, 83 to 85, 90, 92, 105, 

109, 111 and 113 at least are acceptor residues and amino 

acid residues 23, 24, 31 to 35, 49 to 58 and 95 to 102 at 

15 least are donor residues; 

(4) associating the heavy chain produced in step (3) 

with a complementary light chain to form an antibody 

molecule; 

(5) determining the affinity of the antibody 

20 molecule formed in step [4] for said predetermined antigen; 

[6) if the affinity determined in step (5] is not 

equivalent to that of the donor antibody, providing a heavy 

chain as described in [3) above but in which amino acid 

residues 71, 73 and 78 are additionally donor residues; 

25 [7] associating the heavy chain produced in step (6j 

with a complementary light chain to form an antibody 

molecule; 

(8] determining the affinity of the antibody 

molecule formed in step (7) for said predetermined antigen; 

30 (9] if the affinity determined in step [8) is not 

equivalent to that of the donor antibody, providing a heavy 

chain as described in ( 6) above but in which amino acid 

residues 26 to 30 are additionally donor residues; 

(10) associating the heavy chain produced in step [9) 

35 with a complementary light chain to form an antibody 

molecule; 

[11] determining the affinity of the antibody 

molecule formed in step (10] for said predetermined antigen; 
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(12) if the affinity determined in step (11) is not 

equivalent to that of the donor antibody, providinq a heavy 

chain as described in [9) above but in which at least one of 

amino acid residues 1, 3, and 76 are additionally donor 

5 residues; 

( 13) associatinq the heavy chain produced in step 

(12) with a complementary liqht chain to form an antibody 

molecule; 

( 14) determininq the affinity of the antibody 

10 molecule formed in step (13) for said predetermined antiqen; 

(15) if the affinity determined in step (14) is not 

equivalent to that of the donor antibody, providinq a heavy 

chain as described in [12) above but in which at least one 

of amino acid residues 36, 94, 104, 106, 107 are 

tt 15 additionally donor residues; 

• • 

( 16) associatinq the heavy chain produced in step 

(15) with a complementary liqht chain to form an antibody 

molecule. 

(17) determininq the affinity of the antibody 

20 molecule formed in step (16) for said predetermined antiqen; 

(18) if the affinity determined in step [17) is not 

equivalent to that of the donor antibody, providinq a heavy 

chain as described in [15) above but in which at least one 

of amino acid residues 2, 4, 6, 38, 48, 67 and 69 are 

25 additionally donor residues; and 

[ 19) associatinq the heavy chain produced in step 

(18) with a complementary liqht chain to form an antibody 

molecule. 

30 20. The · method of claim 19, further comprisinq the steps 

35 

of: 

(1) determininq the amino acid sequence of the 

variable domain of the liqht chain of said donor antibody 

which has affinity for said predetermined antiqen; 

(2] determininq the amino acid 

variable domain of the liqht chain 

sequence of the 

of a non-specific 

acceptor antibody; 

[3) providinq a composite liqht chain for an 
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antibody molecule, said composite light chain having 

acceptor framework residues and donor antigen binding 

residues wherein, according to the Kabat numbering system, 

amino acid residues 5, 7 to 9, 11, 13 to 18, 20, 22, 23, 39, 

5 41 to 43, 57, 59, 61, 72, 74 to 79 to 79, 81, 82, 84, 86, 

88, 100, 104 and 106 to 109 at least are acceptor residues 

and amino acid residues 24 to 34, 46, 48, 50 to 56, 58, 71 

and 89 to 97 at least are donor residues; 

[4) associating the light chain produced in step [3) 

10 with a complementary heavy chain to form an antibody 

molecule; 

[5) determining the affinity of the antibody 

molecule formed in step [4) for said predetermined antigen; 

[6) if the affinity determined in step [5) is not 

.. 15 equivalent to that of the donor antibody, providing a light 

• .. 

chain as described in (3) above but in which amino acid 

residues 1, 2, 3 and 47 are additionally donor residues; 

[7) associating the light chain produced in step (6) 

with a complementary heavy chain to form an antigen-binding 

20 molecule; 

(8) determining the affinity of the antigen-binding 

molecule formed in step (7] for said predetermined antigen; 

(9) if the affinity determined in step [8] is not 

equivalent to that of the donor antibody, providing a light 

25 chain as described in [ 6) above but in which amino acid 

residues 36, 44, 47, 85 and 87 are additionally donor 

residues; 

(10] associating the light chain produced in step (9) 

with a complementary heavy chain to form an antibody 

30 molecule; 

( 11) determining the affinity of the antibody 

molecule formed in step (10) for said predetermined antigen; 

(12) if the affinity determined in step [11) is not 

equivalent to that of the donor antibody, providing a light 

35 chain as described in [9] above but in which at least one of 

amino acid residues 2, 4, 6, 49, 62, 64 to 69, 98, 99, 101 

are additionally donor residues; and 

[13] associating the light chain produced in step (9] 
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with a complementary heavy chain to form an antibody 

molecule • 
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IN THE \;;;~;:D STATES PATENT AND TRADEMARK OFFICE ; ~ i) 

re applica t ion of: 

Jolua R. Adair, et al. 

·serial No. : 07/743,329 Group Art Unit: 1807 

Filed: September 17, 1991 Examiner: L. Bennett 

For : HUMANISED ANTIBODIES 

Honorab le Commissioner of 
Pa tents and Trademarks 

Washingt on, D.C. 20231 

Dear Sir: 

I, Ooroon Yatko Truptlo, Roglslrfttlon No. 35,719 certify 
that this corraspondonoo Is being deposited with the U.S. 
Postal Service 11s f irst Closs moil In en onvolopo addressed 
to the Commissioner of Potents and Trademarks, 
Woshington, D.C. 20231, 

AMENDMENT 

This arnendrne.nt is filed in r esponse to the Office 

Actio n ma i led September 7, 1993. A petition for extension of ~irne 

and the appropri ate fee is attached. 

In the claims: 

Please cancel claims 73 to 107, 109 to 113 and 115 to 

119, without pre judice. 
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lease amend claims 67 and 71 as follows: 

(Amended) An a ntibody molecule having affinity for 

a predetermin~ , ant igen and compr is ing a compos i te heavy c h a in a nd 
\ 

a complementar~ ' ·ght chain, said composite heavy chain having a 

variable domain \o rising human acceptor antibody heavy chain 

(framework) residues nd donor antibody heavy chain (antigen-

binding) residues, said onor antibody having affinity for said 

predetermine d antigen, 

lementarit determini wherein, according to the 

Kabat numbering system, in composite heavy chain, said 

eterminin s at 

residues 5, 8, 10, 12 to 17 , 19, 21, 44, 66 , 68, 70 , 

74, 77, 79, 

'i 
are acceptor residues~ and amino acid residu~ 23, 24, [31 to 35,] 

49 [to 58], 71 , 73( , ] and 78 [and 95 to 102) t least are donor 

residues. 

Claim 71, line 2, please delete "48" and i nsert --46--. 

REMARKS 

Claims 67-72, 108 and 114 are pending. The number of 

claims pending in the present application has been reduced in order 

t o· expedite the prosecution of t he case . The deletion of some 

c laims s hould 1121. b e taken to be an admission that the subject 

- 2 -
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- lease amend claims 6? and '11 as follows:

6. (Amended) An antibody molecule having affinity for

a predetermin antigen and comprising a composite heavy chain and

a ccmplementa " 'ght chain, said composite heavy chain having a

variable domin o . rising human acceptor antibody heavy chain

[framework] residue-and donor antibody heavy chain [antigen—

bind-ing] residues, antibody having affinity for said

predetermined antigen, va ' b _ .- I. '- us. ‘ I _ _. _ 1 _: _ O 1 2 ' = .i
'-e =u-I a: d-.: 111 is! \1:-:! ;, wherein, according to the

Kabat numbering system, in an n composite heavy chain, M

In: .- 3111; 1 ate a: . in e310 5.7 an. I _ : '_ I - v. a. .35.! ._ * ~ at

— :;._=_: _ o .! .\'}:-. ._!- ' a I amino acid

residues 5, B, It}, 12 to 1?, 15, 21, 22, 0, 42 to 44, 66, 68, 70,

'74, 77, 79, 31, 33 to 85, 90, 92, 105, It 111 and 113 at least

are acceptor residues; and amino acid residu - 23, 24, [31 to 35,]

49 [to 58}, 71, 73[,] and 78 {and 95 to 102] least are donor

residues.

Claim 71, line 2, please delete "48" and insert —-46--.

m

Claims 67-42, 103 and 114 are pending. The number of

claims pending in the present application has been reduced in order

to expedite the prosecution of the case. The deletion of some

claims should m be taken to be an admissien that the subject

- 2 ..
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matter of the deleted claims is unpatentable. The Applicants 

reserve the right to file continuation applications directed to the 

deleted subject matter. The Examiner is thanked for bringing the 

typographical error in Claim 71 to the Applicants' attention. 

To the extent the rejections are maintained against 

amended claim 67, and the remaining claims, Applicants respectfully 

request reconsideration for the reasons set forth below. 

Rejections Under 35 u.s.c. S 112, First Paragraph 

In paragraph 16 of the present Office Action, the 

Examiner contends that the application does not contain any support 

for the recita.tion of acceptor residues in the light or heavy 

chains. It is submitted, for the following reasons, that the 

Examiner's contention is incorrect. 

At a very helpful interview held at the beginning of 

1993, there was some discussion of the word "comprising" as used i n 

the claims under consideration at that time. In those claims, it 

was only specified that certain residues should be donor residues. 

It was considered that it was not clear whether these were the only 

residues which could be donor residues. The alternative view was 

that these were only the minimum number of residues which must be 

donor but that any of the other residues could also be donor. 

If the second line of interpretation were taken, the 

claims could be read to cover a situation in which all except one 

of the residues in the variable domain were donor residues. In 

- 3 -
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th i s case, the claims could then be interpreted to cover a 

struct ure similar to a "chimeric" antibody comprising a donor 

variable domain and a human constant region. Such chimeric 

antibodies were already well known at the priority date. 

It plainly is not the intention of the Applicants to 

claim c himeric antibodies or any similar structures. As can be 

seen from the description, the superhurnanised antibodies of the 

present invention are compared to the prior art chimeric 

antibodies. Moreover, the present invention was intended to deal 

with the problem of chimeric antibodies in that chimeric antibodies 

were be lieved to be too "foreign" because of the presence of the 

complete donor variable domain. 

For the above reasons, it is clear that the wording of 

the claims needed to be changed so that the Applicants' intention 

of excluding chimeric antibodies was made effective. The language 

now present in the claims puts this intention clearly into effect. 

As to support for this wording, the Examiner is referred 

firstly to page 16, under the heading "Protocol". It can be seen 

from this paragraph that the first step in the process involves the 

choice of an appropriate acceptor chain variabie domain. This 

acceptor domain must be of known sequence. Thus, the protocol 

starts with a variable domain in which gil the residues are 

acceptor residues. In the sentence bridging pages 16 and 17, it is 

stated that: 

- 4 -
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"The CDR-graf ted chai n 
start ing f rom t he basis 
s e quence " . 

is 
of 

then 
the 

designed 
acceptor 

On page 17, in the middle paragraph, it is stated that: 

"The positions at which donor residues a r e to 
be substituted for acceptor in the framework 
are then chosen as follows .... " 

This again shows that, unle ss a r e sidue is chosen for substitution, 

it will remain as in the acce ptor seque nce . 

It must also be borne in mind that the purpose of the 

invention is to obviate some of the disadvantages of prior art 

proposals. The proposal o f using chime r ic antibodies had the 

disadvantage that they were more "foreign" than desirable. The 

problem of making CDR-grafted antibodies was that they generally 

did not provide good recovery of affinity. Thus, the aim of the 

present invention was t o minimise as far as possible the "foreign" 

nature of the antibody while maximising as far as possible its 

affinity. 

Beari ng the passages referred to above and the aim of the 

invention in mind, it would have been abundantly clear to the 

s.killed person reading the application that as many residues as 

possible should remain as acceptor residues. If this were not the 

case, it could hardly be said that the composite chain is based on 

the acceptor sequence. 

The skilled person reading the application can plainly 

see that certain residues have been considered for changing from 

acceptor to donor. These are clearly set out in the description. 

- 5 -
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I t woul d be plain to the skilled person that all other residues 

should not be cons idered for changing at all. It would therefore 

be obvious that any residue which is not specified as being under 

consideration for c hanging must remain as in the acceptor chain. 

It may be that there is no explicit statement in the 

description that the specified residues should remain as in the 

acceptor chain. However, the disclosure in a specification is not 

limited to t he explicit disclosure but also i ncludes that which i s 

implicit. It is implicit, in the recitation that the chain is 

based on the acceptor and that only certain residues are considered 

for changi ng, that all non-specified res i dues must remain as 

acceptor r esidues. Subject matter which might be fairly deduced 

from t he d isclosure is not new matter. Acme Highway Products Corp. 

v. D.S. Brown Co., 431 F.2d 1074, 1080, 167 U.S.P.Q. 129, 132-133 

(6th Cir . 1970), cert denied, 401 U.S . 956 (1971) . 

Another way to look at it i s to consider a different way 

in which the cla im could be drafted . It could be specified that in 

the composite chain, at least a certain minimum number of residues 

are donor residues (as in the present claims) and a t most a certain 

maximum nwnber of residues are donor residues . The maximum munber 

would be derived by listing all the residues which are considered 

for ·changing. Such an amendment would have clear e xplicit basis in 

the descripti on because all those residues are mentioned as such. 

However, the e ffect o f such an amendment would be to produce claims 

of exactl y t he same scope as the present claims. 

- 6 -
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seen that the present claims do not add subject matter but are 

plainly properly based on the disclosure in the description. 

I t is therefore submitted that the claims are fully 

supported by the description, are commensurate in scope with the 

disclosure i n the description, and are properly delimited over the 

prior art. 

The rejections of Claims 73-107, 109-113, and 115-119 

under 35 u.s.c. §112 has been rendered moot by their withdrawal. 

In paragraph 26 of the Office Action, t he Examiner 

maintains the rejection of the claims for lack of enablement. It 

is submitted t hat this rejection cannot stand for the following 

reaso ns. 

The Examiner contends that the d e scription does not 

provi de a "representative• number of Examples falling within the 

scope of t he claims . Even if this were the case (and it is not, 

for reasons set out below) this does not provide a proper basis for 

rejection under 35 u.s.s. §112. A "representative" number of 

Examples is not required to obtain a patent. All that is required 

is that the disclosure be enabling. Enablement doe s not depend on 

the number of examples provided. Sufficient disclosure can be 

provi ·ded by illustrative examples or terminology. Further, "It is 

well settled that patent applications are not required to disclose 

every spec i es encompassed by their claims , even in an unpredictable 

art." In re Vaeck, 20 u.s.P .Q.2d 1438, 1445 (Fed. Cir. 1991) . 

- 7 -
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The Examiner also appears to be arguing that it may be 

that some antibodies will not be susceptible to the protocol of the 

present invention , i .e. that not all embodiments wi l l work. Even 

if this were the case (and it is no t, for reasons set out below). 

this also does not provide a proper basis for rejection under 35 

U.S.C. §112. That inoperative embodiments may be encompassed is 

not detrimental. "It is not the function of claims or the 

specification to exclude all inoperative substances." Ex parte 

Ja.nin, ·209 U.S.P.Q. 761, 763 (Bd. of App. 1979). "The mere fact 

that a claim embraces undisclosed or inoperative species or 

embodiments does not necessarily render it unduly broad." Horton 

v. Stevens, 7 U.S. P. Q. 2d 1245, 124 7 (Bd. of Pat. App. & Int. 1988). 

Apart from the legal poi nts made above, it is submitted 

that the Examiner is incorrect on the technical facts. Before 

expanding on this, however, it would be worthwhile to make a few 

points concerning affinity. There is no absolute value which can 

be set which defines good affinity. Affinity can be measured, for 

instance in reciprocal moles {M- 1 ). 

affinity can vary from 106 to 1012 • 

In this measurement system, 

Natural antibodies, as produced in vivo, do not all have 

the same affinity, even for the same antigen. Thus, in the normal 

polyclonal antiserum produced on challenge by an antigen, the body 

will produce a variety of antibodies having affinities within the 

range given above. Monoclonal antibodies , as produced by hybridoma 

- 8 -

Board Assigned Page #862 
PFIZER EX. 1095 

Page 1015



DOCKET NO.: CARP-0009 PATENT 

technology, also have varying affinities, again within the range 

~ - given above . The variation in the affinity may in part be due to 

the structure of the antibody and in part to the structure of the 

antigen. It may ther efore be that a good antibody directed against 

antigen X has an affinity of only Hl 7 whereas a good antibody 

aga i nst antigen Y may have an affinity of 10 12 • These are both good 

antibodies , e ven though they have very differe nt affinities. 

It can be seen that if an engineered antibody is produced 

against antige n X with an affinity of 108 , this will be regarded as 

being exceptional, in that the affinity has gone up 10 fold 

compared to the good antibody. However, if an engineered antibody 

recognizing antigen Y is produced with an affinity o f 108 , this 

will be regarded as being an awful result as the affinity will have 

been reduce d 10,000 fold. 

Thus , the only sensible way t o determine whether an 

engineered antibody is successful is to compare its affinity with 

that of the p rototype antibody from which it is derived. It is 

po~ntless to look at the absolute value of the affinity because 

this does not tell you anything about the success or failure of the 

engineering operation. It is for this reason that the Applicants 

have provided such qualitative evidence of the s uccess of the 

protocol described in the. appll.cation. 

Fur ther, in some cases, a residue which is selected for 

changing according to the protocol described in the application may 

- 9 -
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not need to be changed. It may be that, f o rtuitously, it is the 

same in the d o nor and acceptor chains. This does not mean that, if 

the res i dues had been different, it would n o t have been changed. 

It merely me ans that, i n effect, the change had alre ady been made. 

As to the number of antibodies wh i ch have been shown to 

have been succ essfully superhumanised using the protocol of the 

present invent i on, the Examiner is requested to look at the sheets 

attached to the previous response submitte d April 7, 1993. 

Although Applicants are not r equired to provide a "representative 

number of e xamples", the provision of so many ant i bodies in these 

attachments should have satisfied any doubts on the part of the 

Examine r . Yet the Examiner makes no reference t o t hese at·tachments 

and t he ev ide nce they provide. 

The Examiner is also referred to the passage beginning on 

page 17 throu gh page 19 of the last respo~~e. This shows in detail 

that a represent ative number of antibodi es- fa lling wi thin the terms 

of the pre s e nt claims were superhumanised successfully. Again the 

Examine r has not even referred to these pages. •rhe Examiner has 

not provide d any reasoning as to why these pages are not 

persuas,i.ve . It is submitted that mere allegation is not enough. 

The Examiner must also provide references or, if based upon 

personal knowledge, an affidavit, in support of the Examiner's 

allegati ons . MPEP § 706.02. 

:r As has been shown by the third shee t attached to the 

previous res ponse, the successful antibodies are representati ve not 
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only in number, but also as regards to antigens recognized. The 

antigens i nclude cell surface antigens found on both healthy and 

cancerous cells, soluble cytokines and adhesion molecules . These 

are ali ~ry different in structure and function, yet antibodies 

against e ach of them have been successfully superhumanised using 

the protocol of the present invention. 

It is no doubt the case that .some of the antibodies 

referred to in the sheets were more successfully hurnanised than 

others. However, the reasons for this were clearly set out in the 

previous response. Thus, evidence that the replacement scheme is 

not generally applicable has not been provided . 

The Examiner places much reliance on the prior art as, in 

her view, s howing that there would have been no reasonable 

expectation of success . The Applicants agree that, if there were 

only the prior art to go on, then t here wou l d have been no 

reasonable expectation of success. However, the skilled person 

trying to put the present invention into practice does not have to 

rely o n o nly the prior art. The skilled person has available the 

teac hing of the present application. It is specifically stated in 

the application that the present protocol represents a departure 

from the procedures of Reichmann and Queen, at l east . Thus, the 

s 'killed person would not rely on Reichmann and Queen as teachings 

r elevant to whether the present description is enabling. 

I t is submitted that the skilled person would rely on the 

clear teaching given in the application and find that it is 
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enabl ing. The s pe cifica tion plainly sets out what a ctions need to 

be taken . I t is presumed t hat the Examiner agrees that t he skilled 

person could have taken those actions. The applic ation a l so sets 

out t hat, contrary to the teachings of Reichmann and Queen, the 

protocol is generally appl icable. Th e applicat i on furt her shows 

that it h a d been successfully implemented . Thus , it is submitted 

that the ski lled person would find that the pres.ent applicatio n is 

properly e na bled the full extent of the claims. 

Rejections Unde r 35 u.s.c. § 103 

The Examiner re jected all the claims as being obvious 

over Reichmann and Queen. However, this rejection appears contrary 

to her previous assertions. When attacking the e nablement of the 

c laims , the Examiner stated. that : 

... . .. .i.n light of the prior art (for instance , Reic hmann 

et al . , Queen et al. , a nd Chothia et al. ) such a 

u n iversal property appears to be unpredictable ... The 

prior art does DQ1;, teach that s.tandardized principle ... 

i s possible ." 

(emphasis added) 

The Applicants agree with the Examine r tha t the prior art 

provides no predictability of success and certainly no e xpec t a tion 

tha t a ge n e rally applicable principle can b e devised. It is 

subm~tted that this is a clear indicati on that the surprising 
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discovery that ther e is a generally applicable principle involves 

an i nvention. 

The Examiner indicated that the arguments previously 

presented by the Applicants were deemed to be non-persuasive 

because they did not address the combined effect of Reichmann and 

Queen. This, of course, assumes that the skilled artisan would 

have c ombined Reichmann and Queen in the first place. The Examiner 

has shown no reason why Reichmann and Queen would have been 

combined. It is submitted that there is no reason why they should 

be combined. 

The earlier publication is Reichmann. This shows a 

relatively simple procedur e in which the six CDRs from a rat 

antibody against a leukocyte cell surface antigen are transferred 

onto human frameworks. The only additional residue change is in 

the heavy chain at residue 27. The reason that this residue is 

changed is because it was atypical in the human (acceptor) chain. 

The change was to replace residue 27 with the more normal acceptor 

residue. Thus, the teaching of Reichmann is that, as long as you 

hqve normal human (acceptor) chain, all that is needed is for the 

CDRs to be changed. 

Queen does in 

re.ference 2 4 in Queen. 

fact refer to Reichmann. Reichmann is 

However, this is only referred to in 

passing on page 10029 as being an example of the work of Winter and 

his colleagues . The teaching of Queen clearly goes beyond that of 
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Reichmann. Thus, there is no incenti ve t o try to combine the 

teachi ngs of Re ichmann and Queen. 

Even if one could find some motivation for combining 

Reichmann and Queen, it is submitted that Reic hma nn would not add 

to Que en suc h that Applicants invention would be rendered obvious. 

Reichmann teaches the skilled person to use a normal acceptor 

seque nc e and merely to change the CDRs. If the a cceptor sequence 

is not normal, then the abnormal residues are t o be changed to 

normal acceptor residues. This is all disclosed in Queen. Since, 

at best, Queen incorporates all the teaching o f Re ichmann, even if 

Reichmann and Queen are combined, the total teaching is no more 

than t e aching of Queen by .i,tself. If the Examiner is of the 

contrary view, she is requested to poi nt o ut specifically the 

teaching in Reichmann which is not present i n Queen and why she 

believe s this additional teaching, when c ?mbi ned with the teaching 

in Qu€en, r e nders the present claims obvio us. 

For the reasons set forth in th~ previous response, it is 

submitted that Queen, and therefore also a combination of Queen and 

Reichmann, does not render the present claims obvious. 

The Examiner noted that the previously presented 

arguments concentrated on the process aspects of the disclosure in 

Queen and contended that this is irrelevant as far as the product 

clai ms i n the present application are concerned. It is submitted 

that this is not correct. The only specifically disclosed product 

in Queen does not fall within the terms of the pres ent claims. It 
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is therefore necessary for the Examiner to show that a product 

falling within the terms of the claims would have been produced 

using the teachings of Queen, alone or in combination with the 

prior art, or obvious variants thereof. If there is no expectation 

that such a product would have been produced, then the product 

claims are not obvious. 

To mainta·in otherwise is to employ impermissible 

hindsight. Queen only describes the replacement of some acceptor 

residues outside the CDR for a "specific" antibody. Queen does not 

disclose, or even suggest, a ''general" approach for replacing 

acceptor residues outside the CDRs with donor residues. In fact, 

the absence of such disclosure in Queen, or in any of the prior art 

cited, was previously emphasized in the Examiner's rejection under. 

§ 112 for enablement. Therefore, it is respectfully submitted that 

the Examiner would not have even contemplated that Queen discloses, 

or suggests, a general superhumanised antibody as claimed without 

the benefit of Applicants' disclosure. Neither would one skilled 

in the art. 

Further, it is submitted that the Examiner has not 

established a prima facie case of obviousness. The teachings from 

the prior art itself should appear to have suggested the claimed 

subject matter to a person of ordinary skill in the art to 

establish a prima facie case. In re Rijckaert, 28 U.S.P.Q. 2d 1955 

(Fed. Cir. 1993). As already admitted by the Examiner in the 

rejections under§ 112, the expectation that a generalized approach 
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is feas i ble is nowhere pr esent in the pri or a r t. Thus, the claims 

as draft ed, covering superhumanised antibodies in general (i.e., 

not limited to a particular antibody) are not obvious over the 

prior art. 

The Examiner also asse rts that how the residues are 

identi f i ed is irre levant. It is submitted that this is not the 

case when the rejec tion is one for obviousness. The referenc es do 

not disclose the residues claimed by Applicants. To render 

Applicants ' claims obvious, the Examiner nee ds to show that the 

prior art coul d l ead one s killed in the art to ide nti fy the same 

r esidues as are identified in the present claims. The Examiner has 

n ot s hown any reason why the skilled person, carrying out the 

method described by Queen, alone or in combination with Reichmann, 

would have expected to identify the specific sets of residues 

identified in the pre s e n t claims. In this regard, it is noted that 

a rejection for obviousness was not levied against the method 

c laims in the Office Action--i.e., claims 118 and 119. 

It is again to be pointed out that the present claims 

cannot be generalized to •an antibody in which the CDRs and some , 

(unspecifie d) framework residues have bee n changed." The present 

claims relate to "an antibody in which the CDRs and only certain, 

specific framework residues have bee n changed." Nothing in the 

prior art, whatever combination is used, leads the skilied person 

to the specific set of residues set forth in the present claims. 
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It is therefore submitted that the present claims are not 

at all obvious over Queen, combined with Reichmann, or on its own. 

Paragraphs 18 to 25 and 27 to 29 

The content s of paragraphs 18 to 25 and 27 to 29 are 

noted with appreciation . 

The foregoing represents a bona fide attempt to advance 

the case to allowance. Applicants respectfully request that all 

presently pending claims be allowed. 

Date: February 7, 1994 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS 

One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
(215} 5.68-3100 

Respect f u lly submitted, 

i:J=l~~lb 
Registration No. 35,719 
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·:lilfet~nt paths, and by CJI>}.Jring lhat an uimuthally uniform 
coverage: of stationsis used in the averaging calculation. To 
compensate for other factors, such as focal depth, fault geometry 
and ~omer frequency would require such a detailed knowledge 
of the earthquake sourer that the M, measur~ment it.self would 
be redundaru. 

The results of this analysis can be summaritcd in five ppints. 
11) A global .average moment-magnitude relationship M, has 

been defined which can be used to predict M0 ov~r a wide range 
of magnitudes and scalar moments. 

121 The variance qhurface wave measurements for an event 
of ;~, panicular sc:alar hloment is -0.2 magnitude unilS. 

l. Ric:hl.u. C. F. 9.1( HUtlt.. Soc. Am. 1$., I .. J2 u•Js~. 
;. \',4)d.. J. tt Gl f:t·. ald.(. N~"'i. USSR_ Stt. GfnpA.n. 1. Ul-tS8 (1962). 
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6. kaaJmori .. H. & ()iv<ft. J. W. Pll.""· fafthllGMI. fi.rt,, l'f, $.]1 U98U. 
;, Oti<.,..amli, A.M .• Oow., T. A. & Woodlu)•s.t. J. H. 1. J~PA.n. !'ln. I&, l!U-llll ()98t). 

~- Wooc!l>o"'c. J. H. & D>i•wo"\i, I\. M. I. ftfrJ>J-.. Rn. a&. l:n-}211 1198)1. 
-.. Wo~o~. J, H. A. O~C"WOnlki, k .\1. I. f.ropllyJ. /tg *9, )9!.l-.)916 1lt!>l). 

10. C>Jtc.oqs,\i. ~ M •. fnaZcA.I. E.& Woo4~ac.J. H.l't:p. £onltp/o"'f. J'-'<~·>'• !09·2l'9 
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11. O&fcwrun\;, A. "t ... EhlrQn;. C .• F'.., ru.cn, ' ~ E . .t Woq.4itqusc., J.. H. AyJ., E-'~ pl41t~l 
(lilt(, 45.••-0i't •JQ,n. 

(J) Large regional biases in M. exist. 
( 4) Oiffere~~ces in source scaling may !!"X plain some o f the 

differences. Specifically, observations show that the transition 
from a slope of unity to a smaller value occurs at large· moments 
fot continental events than for ridge and fracture zone events. 
~ullgcsting syStematic differences in stress drop. 

{S) Other systematic factors affecting the calculation of M, 
atso appear to conuibu1e to the observtd regional bias . 

We thank Profe~or J. H. Woodhouse for reading and correct· 
ing the manuscripL and Professor H. Kanamori for constructive 
criticism throughout ou1 work on th is subject. This work was 
supported by the NSF. 
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Reshaping human antibodies for therapy 
Lutz Riechmannt, Michael Clark·, Herman Waldmann· & Greg Winter~ 
:'>IRC L~bor:uory of Molecular Biology. Hills Road. Cambcidgc CB2 2QH, UK 
• Department of Pathology, University of Cambridge, Tennis Court Road, Cambridze Cl32 IQP. UK 

A human IgG r antibody has been reshaped for serotherapy in humans by inrroducit~g the si:c hypen-ariable regions from 
the heavy- and light-chain 110riab/e domains of a rat anribody directed against human ~vmphocyres. The reshaped human 
antibody is as effective as the rar amibpf!y in complement and is mort effective in cell-mediated ~~·sis of human t\:mphoc:•·res. 

!:-; 1890 it was shown that re~istance to diphtheria toxin could 
b~ transferred from one animal to another by the transfer o f 
serum. It was concluded that the immune serum contained an 
3nti-toxin, later called an antibody'. For many years animal 
~ntisera were used in the treatment of microbial infections and 
for the neptralization of toxins in man2• More recently rodent 
monoclorill antibodies (mAbsl) have been used as ·magic bul· 
kts•• to kill and to image tumours~". The fo reign immuno
~l obulin. however, can elicit an anti·globulin response which 
may int.:rerer( wi th therapy' or cause allergic or immune com· 
plex hyptrscnsitivity:. Thus ideally human antibodk~ would be 
u,cd. Human immunoglobulins are widdy used as both prophy
lactic and mkrobi,idal ascnts'1• but it would be far b~tter to 
have: a..-ailahlc human mAb~ o( the desired specitidty. It ha~ 
pro~:en dilli.:ult. however. to make sucb mAbs by the conven
titmal rout.: of immonalization of human untibody·prooucing 
~.:u~·. 

There is an alternative ap?roach. Antibody gen~s have been 
tr:msfcct.:J into lymphoid cells. and · rile encoded antibodies 
upres~...J an<l $C:Ct"eted: by s trurlling gtnomic- e;>;ons. simple 
.:himacric antiboJies with mouse variable regions 3nd human 

~ .. ~ 'onst;mt re~ions have b~en maJc: '"· '~. Such ( himaeric antihodiu 

~ A,Jdreo:; from r\ptil 19:>8: Oep~nmuu of Molecular Biology, 1he 
Rcsur.:l\ lnstilulc ofSCiipps (.linic. North Tortey Pi110s Road. L~ Jolt:~. 
Califomia 02937, USA 
; To whom corrospondeqce shovld be addscssrd. 

have at least two advantages ove r mouse antibodies. First. the 
elfector functions c:~n be selected or tailored :tS desired. For 
example, of the human lgG isotypes. lgGI and lgG3 appe.:1r 10 

be the most effective for complement and cell-medi3ted lysis'>-". 
and therefore for killing tumour cells. Second. the use ot· human 
rather than mouse isotypes should minimize the anti-globulin 
responses during therapy'0. 11 by )voiding :~mi-isotypic Jnti· 
bodies. The e~tent to ll·hich anti·idiotypic responses to rodent 
antibodies in th~rapy arc dict:ned b!f foreign comp.;,ncnts orr he 
,.a,i~hle ver~u~ the conslant r~gion i~ not known. but 1hc u~e or 
human isolypes should reJuc~ the anti-idio.>tyric resp,ms~ . For 
e~:1mple. when mice w~re made lol~rantto ral immun\l~lobu li n . 
o:ons~anHegion Jctcrminants. aJmini~uation ..,r r.lt Jnti· 
Jympno.:yre antibo.Ji~s Jill e,-,,ke anti-idiotypic respom;(~ . but 
these were deby(J 30\J we:ili.er than in animals th:.tt had n<lt 
been made tolcrar111• . :-le~crthelcss. it is likd..- th:u J .:him;a.:ric 
antibod)• would pro,·o~e a srcater immun~· re;pon~c than :1 

human mAb. 
We have attempted to huild rodent anli!!cn hindi ng sites 

din!ctly into human nntibodi~s by crJnsplanting o.lnly th< .tntig~n 
binding site. rather than th~ emir.: ,·ariahk domain. irom a 
rotknt ~ntiboJy. The antigen binding ;itc is .-:<~.:ntially ~n.:oJeJ 
b y the tlype.rv~riahle l\lops at one end of the JJ·•hcc1 irJm<wor~ . 
The hypervariabl~ re~ions of the heavy ~hain of mou$c :tnti· 
bodies ag~inst J h:apten•• or 3 protein anligcn·· were pr<viously 
transplanted into a hum311 heavy ch~in. and, in ;~ssoci~tion with 
the mouse light c113in, the antigen binding sitt w3s retained. 
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itinerant paths. and is} ensuring that an azimuthally Unifom
covtragc of stations is used in the averaging calculation. To
compensate for other lactors,soch as focatdepth. fault geometry
and corncr frequency would require such a detailed knowledge
or the canhquakc sourct: that the M. measurement itselt‘would
bl! redundant.

The rcsults of this analysis can be summarized in five points.
it) A global average momentv mags-limo: relationship M. has

been defined which can be used to predict Mo over a wide range
or magnitudes and scalar moments.

tit "ll-u: variancc of surface wave mcasttrcrncnts for an event
of a particular scalar moment is --lJ.2 magnitude units.
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{3) Large regional biases in M, artist.
{4} Differences in some: scaling may explain some oil-ht

dificrences. Specifically, observations show that the transition
from a slope of unity to a smaller value occurs at !argc-morncnts
for continental events than for ridgo and fracture zone events

suggesting systematic differences in stress drop. .
{5} Other systematic factors aficoing the calculation of M,

also appear to contribute to the observed rogional bias.
WI: thank Professor J. H. Woodhousc for reading and corroct-

ing the manuscript and. Professor H. Kanamori for constructive
criticism throughout our work on this subject. This work was
supported by the NSF.
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A human IgGl’ antibody has Been reshaped for serotheropy in humans by introducing the six hypemoriobfe regionsfi'onl
the hoaoy- and light-Chain variable domains of a rat antibody directed against human {umphotjutes The reshaped huntolt

antibody is as efiecrt'ue as the rat antigen)» in complement and is more efl'rert'oe in cell—mediated lit-sis of human lompltotjt'tes. 

1N 1390 it was shown that resistance to diphtheria toxin Could
be transferred from our: animal to another by tho tranoltr of
serum. It was concluded that the immune: serum contained an
anti-toxin. later called an antibody‘. For many years animal
:mtisera were used in the treatment of microbial infections and

for tho rte utilization of toxins in mat-ll. More recently rodent
monoclu .JI antibodies [mobis have been used as 'mogic but-
lots“ to kill and to image tumours”_ The foreign immuno-
globulin. however. can elicit an anti-globulin response Which

may intorcl‘ere with therapy? or cause allergic or immune com-
plex hypersensitivity“. Thus idcoily human antibodics would ht:
used. Human immunoglobulins are widely used as both prophyt
lactic :tnd micmbiuidat agents“. but it would be for bettcr to
have available human mAbs ol' the desired specificity. It has
prover: dilliuult. how-over, to fl'lflkl’. such with: by the conven-
tional ruutu of immonalizution ol‘ human untibody-producing
cells”. -

There iii an alternative approutlt. Antibody genes have been
tronsfeclctl into lymphoid cells. and tilt”: encoded antibodies
express-2d and secreted: by shuffling genomic-axons. simple
Chimncl‘it antibodies with mans: voriablc regions and human
motion: regions have tit-en mallow”. Such chimucrit: antibodies

*Addtcss from April 1958: Department of Molecular Biology. Till
Research institutc offictipps Clinic. Nunh Tomy Pines Road. La! Joli-“~-
Culil'ornln 0291?. USA '
3Ta whom cmrespondcnc: should be addressed.
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have at least two advantages over mouse antibodies. First, the
efisclor functions can be selected Dr tailored as desired. For

example. of the human [36 isolypes. IgCtl and 13.03 apps-or to
bothemflstofitctivo Foroornplementand ccll—modiatedlysisu‘”.
and lhemrfl” ll!" killing tumour coils. Second. the use of human
rather than mouse isotypgs should minimize thc anti-globulin
responses during thong-rm” by avoiding unti-isolyplc anti-
bodies. The EIIEm to lwhich anti-idiotypic responses to rodent
antibodics in therapy are dictator] by foreign components ofthe ,i
valiohle versus the constant region is not known. but the us: of "'
human isotyncs should l't'dUltt.’ the unti~idiolypic responst. For
example. when mice were made tolerant to rat immunoglobulin.
constanhtcgion dcltrminunls, adminittmiun ot‘ l'.lt. unti-
lymphocyte antibodies did emit: onti—idiotypic respttnsts. but
thcsll: “the delayed and weal-tor than in unimsls that had not

born mode tolerant". Nut-crthe-lt-ss. it is liker than J Clllil‘tllcl'lc
:lllllhfidl' WIN-lid Prfilflku :‘t grouicr immune response than :1
human mAh,

We hat-c otlumptod to huiltl rodent antigen binding sites
directly into hum-an ttntihodics by transplanting only the .tnligdn
binding silo. rather than 111:: units ruriuhlc domain. from a
rudqul' antibody. The antigen binding site is essentially encoded :
by the hypcn‘nrluhlc loops :1! on: trad ot'tht: fi-fihcct t‘untun-ork. - ‘ 5
Tle hyneworiublu regions oi" the hoot-y chain of mousc unlit
bodits against it haptcn'" oro protcjn untigcn“ wot: pros-toust
transplanted into a human lieu-try chitin. and. in ussociation with
the mouse light chain, the antigen binding site was rctnincd.

Carter Exhibit 2011

Carter v. Adair“3.... r
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h 
Hindlll1 __ 
:I' .... ;1,-·;·:· ••• Alc;(;AftfllCC:TCTGMftTACIITGOTAAAiiiiAGGrT TGT(TflliiCC 
..._ IINA s'or's ..__... IIIiA .,..,.,. 
fiCAAIICRGflfiiiAACATGAGf\TCACAGTTCTCTCTKAGTTfiCTOAGCACIIC~GOACCTCA •60 

sil)l\41 lS~llc• 
(n G U S C I I L F" L V A T II ~ 

CCATGGGATCCRGCfiftJIIfciltccfctfetfGiifi\CicMcfretT GGTMGG<iG;JCA •tlO 
fiTGRFIGTT TGGCICAACTCCATTTTCCTTTTRACRCTTTTAAAT 
nKI..IlLniiiF"L L T~LH 

CRGJI\IiCAGGCTTGIIGOTCTGGIICfiTATATAT~GTGfiCARTCRC!ITCCACHTGCCTTT + 180 
S 1. ! oligoslll,r.I,Vll 

P •c• signGI 1 !i 10 
(G V H S) 0 II Q L 0 E S G P G L II R 

CT CTCCRCAGG TOT CCIICTCCCAGG TCCIIACT GCAGGRCAGCCG tCCFIGG TCTTG TGFIGA • 240 
:·GGTATCCAGTGTGAGGTGAAIIClGTTGCAATCTGGAGC;AGGCTTOGTACAG 
(<l I Q C) E V I( l · l E S G G 0 L U 0 

olifo Kill oli9o )( 
15 20 ~ 30 Cllll I 

P S Q T l 5 L T C T V S G $
0 

T f s"f'li"""'F'Vl 
CC111GCCAGI\CCCTCIIGCCTOfiCC:TGCIICCGTG1CTGGCAGCRCC:TltAGC~ •lOO 
CCCGGGGGTT C TATGfiGACTCTCC:TG TGCIIGG TTCTGGII TTCACCT TtfiCTGAT I TC TK 
I' Cl 0 5 n R L S C II G S G F' T F T~ 

35 oli<jo DC •o 4::1 SO 52 "' 
fi1"'l U V R 0 P P G A G 1.. E II I G I I' I R 0! 
~ TCGGTOAGACRGCCIICCTGGfiCc:ACCITCTTCAGTGGAT TGGIIT fIAt TRCACA + 360 
ATGfiRC TCOAT CCGCCAGaT CCAGGGAAGeCACCTCAGTGGCT GGGT T T TATTJIGAGAC 
([J!]u I R Q P A G K A P E II L 0 !F I A ol 

oli~GXI 

~ s 53 55 COR 2 ~ 65 70 
Kll I( G v T T E YH p s v K c I II v T " L 

CTRAI'GGTTACACIIACAGAGT lCCIITCTGlGfiAGGGGAGROTGACMTGCTG ••20 
AAAGCTIIAAGCTTACAeAACI\CAGT f\ATCCATCTGTGAIICI)COCClOTfCIICCATCTCC 
K A K G V T T E V " P $ U ~ G R F T I $ 

75 80 92 0 b • 9J 

+480 

•'kiNo"· VI."'\ 13 1Spl ice 
c; 5 L V T U S S · $a~HI • 

GCCACCCTCc;TCACAGTCTCCTCACCT .. ........... . . . . . .... ... ...... J'. •600 
GGIIGTCIITGGT CRCAC TCJCe TCR 

G U 11 v T 1.1 $ S 

OligoM>el•olidu: 1: S'•CCC C~G TGG AU GAC·J ·. Ill: S'•CAG TTl CAT CT A 
CAA CTG CAT A•3', N::I'·GC~ GTT GOD TCT AGA AGT GGA CAC C·3·, 
V: S'•lCA GC:l GAG TC:G ACT GTG AC·3·, VI: S '· TCA CCT GAG TCG ACT GTG 
AC•l ' , VII : S'•AGT TTe ACC TCG GAG TOO I<CA CCT•3', VIII: !i"·TCA CCT GAG 
GAG ACT GTG AC•3 ·;IX: S '-GGC TGG CCA ATC C AC TT•3', )( : S '·CTG TCT CAC 
CCA GTT CAT GT A GAA ATC GCT GAA GGT GCT•l', XI: 5'"CAT TGT CAC TCT 
CCC CTT CAC AGA TCG All GTA CTe TCT TGT OrA ACC fTT .o.GC TTT GTC 
TCT AAT AAA Tet .UTCCAeTC•l', ~II; S'•GCC TTG ACCCCAGTA ATC AAA 
ACG AGC .o.GC ACT GTG GCC CTC TCT TGC AI; A AlA·l',lllll : S'•ACA AAT 
CCG/C TGA AGO TGA AGe C AC AC,t, C•l'. 

tHndlll! ___ __ __ 
5 • . · . . . . ... . . . RTCeAAATCC TC TGAATC TACATGGTAAATATACGTTTCTCTATAC<; 
.,_.,P.t1R s\or's 11--+IINA ''crts 
RCARACIICRAARACAT(;IIGIITCACAGTTCTCTClACIIGT TACTGAGCACIICIIGCPICCTCI\ •&0 ~ 

ATCII ' <D 

CAGTAGO'j;GCTTCI<GGlCTCGACATATATATGGGTGACMTGACATCCACTTTC.CCTTT •180 

Spl is•J..siqnal t $ 10 
(o u H s) o 1 Q n r o s P s s L s A 

CTCICCIICAGGTGTCI:AC!CeGACATCCACIITCACCCACACCCCAAGCAGCCTC.IIGCGCC •240 
GCCATCf!!jf!T GTGACf\TCAAOATCIICCC AG TCTCCCTCII TT Ct T CT C TGCR 
(11 n R CJ 0 I I( ~ T Q S P S ~ L S A 

ot1~o X tv 
• 15 20 25 JO COR I 

S V G D II V T I T C ~A 5 Q N I 0 ll> V Ll 
1\CCGTCGGTGACACAGTGI\CCIHCActTGTCCAAG fci\GAATA fTGRCAARIRCT lA •lOO 
TCTOTC.GCAGfiCAGIIGTCI\CTCTCIIIICTGCAAAGCAACTCI'GFIA TATTCACAAIITACTT 

S U G D A U T l H C K A S 0 H I D K Y L 
otWjo KV 

~5 40 •5 50 COil 2 
(EJ U y Q Q K P G IC A P I( L \. I V lli T H ~1 
AACTGGTACCIIGCAC,f\AGCCAG<iTAAGGCTCCAAAGCTOC: TGfiTCTACMIRCAAACAA .,~0 
AAC T CGTA TCRCCAAI'IIGCT TGOACAAl CTCCCAFIACTCC TCAI ATATAA TftCAAACAAT 

(EJ " " Q Q " L G E s p K L L I v '" T " It I 
~ ~ ~ ~ 

I L 0 rl G U P S II F S G S 0 S C T 0 F 1 F' 
T fGCIIAAC GGOT GTGCCAAGCf\C.ATTCI'GCGGlAGCGC. TAGCGG TRCCGAC TTCIICCTTC • • 20 
TTGCAAACGGCCATCCCATCAAGGTTCAGTGGCAGTGCFITCTCGTRCTGRTTTCACACTC 
IL Q l! G I P S II F S G 5 G S G T 0 F T \. 

oliQo XYI 
,5 80 8~ 90 COR 3 

TIS S l 0 P E 0 I II TV Y tiL 0 H I si 
ACCATCRCCRCCCTCCAGCCACAGGACAlCCCCACCTACTRCTGCTTGCI\GCAIATAf\GT •480 
ACCATCIIC.CAGCC TGCfiGCCTGAACRTGlTGCCRCATATlTCTGCTTGCRCCATA~AAGT 

T I $ s L Q p E 0 u A T v F c IL 9 H I s I 
~5 100 105 109 

lA P A r l F G Q G T It U E I IC II 
ACGCCGCGCRCGTlCGGCCIIAGGCACCMGGTCGAAATCAARCGTGAGTAGAI'TTTAI'AC 
AG(jCCOCGC:TITTTGGRACTGGGACCMGCTG<iAGCTGflRACIOG. 
(R P ~~ F G T G T K \. E L I( II 

8a""l 
TTTC.CiTCCTCAGTT~-J· 

Gli9oo.Kir•tl~rs : II : ~·-roc AGC ATC AGC C•3' , l<IV: 3 '•CTG CTO GTACCA 
CTT T AA CTA tTl GTC AAT ATT CTG ACT TCC TTT At A GGT CAT CGT·l', 
XV: 5'•CCT TGG eAt ~CC CCT TTG CAA ATT GTl TGT ATT GTA GAT CAG 
CAG·3' . XVI: S'·CCC lTG CCC GAA CGT GC<i CCC CCT ACT TAl AfG en; CAA 
GCAGTAuiACCT·3'. 

fig. 1 Hcavy·chain (a) and light-chain (b) sequen~es of the v:uiable domains or reshaped !upper line) or r:lt YTH J~.SHL tlower lincl 
antibodies. The reshaped heavy-chain variable domain HuVHCAMP. "·as based on the HuVHNP gene•:.••. with lhe fr:~mework legions of 
human NEW (see note) alternating with I he hypervariable regions of rat YTH )4.SHL. The reshaped light-chain ,·ariable dam~ in HuVLCAMP 
is a similar construct, u~ept with the framework regions of the human myeloma protein REI. "'ilh the C'-lcrminal and the 3' non -coding 
sequence taken from a human J.· rcgion sequence-'•. The sequences of oli~onu~koeidc primers are g iwn and 1heir loca1ions on the genes a rc 
marked . 
~letho<ls. Messenger mRNA ,..u purifkd·" from the h~ bridoma clone YTH J4.SH L l )':a. ""1. Fi rst mand cD~A ..-as syn1hcsized l>y primin!t 
with oligonucleotides complementary to lhc Y end of the C'H 1 loligonudcotide ll and the (' ..- rxons I oligl.lnudcolide Ill. and I hen do ned 
and sequen.:ed as described rrc•·iously ''· '" . Two rcstriqion si1cs I Xl>ul and Su/1 1 "-'CI~ introJu~«.l at .,;,do <n.J ,,,·the rat hcavy.,hJ in _,,;,t-Ic 
re~ion R~VH('A:-.tP eDNA done in ~(I} using muta~cnt~ oligt>nucleoti.Jes lll JnJ V rc~pec'th'rl\', and the .\'I><J1·.'"11 fr:o~menl "''' nd;~.J. 
Th< corresJ'Onding sites were introdu~cd in1u the ~~ U-HuVH:-;P gene using <~lis••nu.:k•>ti.Jc; i\' ~nd VI. ~nJ 1h• r"~i•>n l'>c t\\«n lh< >II<> 
was th(n cxch3nged. The s~quence :.tl the jun((ions -.. ·J ; ~o rrectcd ~~o•ith oli~onudcutirJc, \ '11 JnJ \'111 . .. nd .. n in ternal HmnHI <II< rcmo•ed 
using the oligonudeotide IX. to ernie the .\tl.l - R,VH(.-\~tP '!,cne. Tht •ncodt .J ><'OlUcm·c nf 1hc ntalurc tl•>nlJ in ;, 1hus iJcntkal hl thJt oi 
YTH )4.5UL. The reshaped hca~-y·chain •·ariahlc Jom~in tHuVH<:AMPI was .:un,uu.;l<•t in an \tlJ w,,,,, t>~· pnming ,.;,h. three lun~ 
t>ligonucleolides simultaneously on lhc sin~l• strand containin!lthe :-.tlJ~HuVHNP gene'~···. liadt oli~,:on u~kutiJc •:\ . . \1 Jnd .\Ill ..... , 
desi~ned 10 rcpla.:e e:~ch of 1he h.•·pcr\'ari:~hl< regions wilh the ~orrc$punding rc.~:ion from the hca•·y ..:ha in " f 1h.: YTII .145HL antibody. 
Colony hlots were probed inilially with I he oligonudcolit.lc X ant.! hybridi~alion ro~itivcs "·ere '""u~n~.-d: the •"<rail yi.:IJ ol' th< u irlc mu1.1nt 
wa5 S'Y.. The ISerH ~Ph<) and !Scr27- Ph<. ScrJO- Thrl mutants of M Umrii- HuVHC-\~IP ,. . .,,. maJo: .. ;,h I he mi~e.J vli0onudtolld< 
X 111. The reshaped lighl·Cha in variabl< doma in I HuVLC-\M·Pl wa,; conslf\l<.'lcd in M 13 from a ~en.- with fram<wtHk ret: ions b:l$<'d on human 
R~l !J. Foote. unrub lishcd J:ua). As above , lhrec Ions oligonudcotides I X IV, XV and XVI\ "ere u,cJto introJu.:c the h~ pervariabk '"II'""' 
of the YTH J4.5H L light chain. 
Nme: The re arc discrcpan<.'ics invoh·ing lh< lirst frame-. ork region and tilt lirs1 h~f'CI'\':triat>lcl"''l' us' I he NEW hca•··~ ,·hain hcl"-ccn I he 
puhlish.-d sequence:' used here and the ~equcn"e dcrusitcJ in the Brookhaven <lata h:ose 1 in p;m:nlh.-scs l: Scr:11-lhrl, fhr:~ • ·•Sal •nJ 
S.:rJll 1 ~ .-\spJ. Neither version is Jclinili.,.c 1 R. J . J>oljak. r•r~onal .:ommunka1iun1 anJ th,• Jj,.,:r,·l•••~<: i es do nul .tllc.:1 <lur lnlcrrrolall<lns. 
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5 fi 60 65 W
QUPsnfisfisdsn‘ruFTFTTGEWEBGG‘TGTGCEMGCRGHTTEHO‘CEGTHEWGTHMGQTHECOHKTTEHCCHE uaa
tfccwcsnnenteeeatemuTrimmnamsfi‘r:1wme‘ruflfl'TCfiCHcTc

_—LI:IT'GIP'SHFS-ESGsfiTuifTWiiwe
'75 “a I I a: .. CDFI Ii

.TISSLDP'EBIHTVVC'
mmfmcncencenu:cannuanentenmncemamm'r ' macaw: «In
nmtcnet:na:etscnccetwcnmnencncnmmcmars: L. 'I‘HTHHUT
TISSLEFEDUHT‘I’FE

as m: In: m1:

tanarzuemtams: mor'rcsaccfimufictmua'if-ufinntcnnnco’mfifi'lnsfiHTT'l‘mnc is»
no . q_. in T'TIGEHKTGGQHDCMGCTMHBCIGHHHCGG .
FETGTKLELKR

_ scum (n1nc'rtcz1enmté‘fim'q-

Oligonuekciidps' Ivy-meant: inc Mil: c-I'. HINT-HQ 61;; GTACCAOTT Tilt-1'}. 111 an: MIT MI :1": ACT TEE T11 ml. GIFT EM GET-3'.
WIT-GET 1135 C»: no: mar T'tc-cA-A m c," 1131 an Inn on cm
Em-thVlIELCECTTBECCGIA tit-T DEE EGG CCT AFT TAT NEE"; CA1-fiu. nu-fiuccr—I'.

Heavy-chain [a] and light-chain It] sequences or the variable domains at reshaped [upper line! tit rut ‘I'TH J-IJHL tluwer tint:
antibodies. The reshaped heavywhain yafinhl: damnin HuVHCAMP. was based on I'M HuVHNP geneu'": with the framework Jegions or
human NEW (see natel altgmating with "11: hyper-variable regions at" ral ’II'TH j-IJH L. The reshaped fight—main tumble demain Hu VLCAMP
is a similar construct. Except with the framework regions til' the human myeiuma pm‘Iti‘rl RE], it'iti't ll'tt: C-Ierminal and the 3' non-coding
sequencetaiten ham 3 human L-regiun sequence”. The sequences at oiigonurlemide primers. are given and 131!“ location: an the genes aremarked.

Methods. Messenger mRHA um purified” from the 113eran clone YTH 34.5H L 11:23. El. First strand CDHA was synthesited by primng
with allgunuclentid'u campiernentary to the 3' end a!" the CHI loligonucleotide H and the ['it esDIL-i iuligunuelemidc Ill. and then cloned
and sequgncetfl as described PIC‘il—‘ll-Iilfu'm. Twu resltivtiurt sites LYh-itl and 3'qu were Introduced 'Jt etteh enIJ ut'the mt heavy-diam turiubie
reginn RaVHCAMP cDNA done in MI} using mulugel'ltic uiignnurlemides III .Inti V respemirely. and [he Kiwi—Ml fragment tints ruined.
The corresponding sites were introduced intu the .\Ii5-i-iu\-'HNP gene using t'Iligttnuuieoh—defi IV and Vi. .an the region heme“ the me:
was [hen exchanged. The sequence nl the innelions "I it: wanted with olignnuuiemitien VII. and ‘1”. .IntJ- .lrl internal HumH‘L- n1: remained
uatirlg {he uligunuflenfidc I'm to create the .\1-lJuRu‘t'HC.-\MP gene. The eneaded acquan ni‘ the mutt-re diinuin in Ihns identical Iu that or
YTH 34.5HL, Th: reshaped heavy-chain uritmle domain IHuVHEA‘MPt was congruech in an Ml). t'gflar by [mi-hing “ilh. three lung

uliggnueieutidet simulinnmusly or: the single slum! containing the MiJiHuVHNP game“. Eueh uiigunueleatidg 13:, .‘(I um! XIII “21.!
designedta replace each ufthe hypen‘ariahie regions- with the enrrespunding rqfliln from the hem-3.- chain uI'IIIc 'II'T'H 1-1.5'HL antibody.
Culony hlols were probed initially- with the ulisunucluntide I" and hybridization pusitivcswm icquent'ed: the memll yield til‘ the [rip]: mum
was 5%, The {SerlT-v Phei and ISerTi' - Phe, SerJll-I' Thrl mulanls of Mlln‘ipK-HUVHL‘.-\MP were made in ith the mixed uligunuulealldc
Jim. The teshaped light-chain Variable domain Il-‘lu‘i’LL‘Ah-‘rPJ was enlistment! in M t] I‘mmu gen-.- with I'rtirncwcit regions based on humun
REI [1. Fame. unpublisheddutaj. As. above. lhtee' icing uligonueleotided-tfltw. XV and Kim. were tract] tu intrnduee theht pcfl'fltilifl: raglan:
of the VTH 34.5HL light chain.
Ntli'fl: There are disergpaneies invult-ing the firs: flan-mt ark region and the first I131 chnfinhlr'luup 111' the RE“! bratty chain helueerl the
puhlished. nequenee" used hem and the sequence depu‘shed in the Broukhuven dun has: I|l1 parcnthcnesl: Serif? I—Thrl. flail}! I *5an and
SerJIJ [-.-\1lp}_- Hcilhc: version is definiiiir: IR. .1. Paljak. personal tummunicutitml and the discrepancies; an M1 JiiL’I-‘i our Imecpretuuonst
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fig. l SU3t~gy for reshaping a human antibody for therapy. 
Sequentes of rat origin are marked in black, and those of human 
origin in white. The re<:ombinant heavy and light chains arc also 
marked using a systematic nomenclature. Sec tut for description 
ofstaaes.l, 2 and). The genes encoding the variable domains were 
excised from the Mil vectors as Hindlii-BomHI fragmen~ and 
·r«loned into pSV2gpt29 (heavy chains) or pSV2neo10 (light 
chains), expression vector\ tontaining the immunoglobulin en
tlanccr12. The human yl (ref. 40). y2 (ref. 41). yJ (ref. 421. y4 
I ref. 411 and" (ref. 361 and the rat y2b (ref. 4.3) constant domains 
..-ere introduced as BomHI fragments. The following plasmids 
·~o·ere constructed and transfcctcd into lymphoid cell lines by 
tlcctropor:r:ion .... In stage I , the pSVgpt plasmids HuVHCAMP
R~IgG.2B, HuVHCAMP(Scr- Phe)-RalgCi28, HuVHCAMP
rScr27 ~ Phc. SerJO ... ThrJ- Ra lgG2B were introduced into the 
heavy chain loss variant of YTH J4.5HL. In stage l. the pSVgpt 
pl~smids RaVHCAMP-RalgG2B, RaVHCAMP- HulgGl , 
RaVHCAMP-HulgG2, RaVHCAMP-HulgG.l. RaVHCAMP
HulgG4 were transfectcd as above. in stage 3, the pSV-gpt plasmid 
Hu!Ser27- Phe, Ser30- Thr)VHCAMP-HulgGt was co-uaas
fectcd witt\ the pSV·nco plasmid HuVLCAMP-HulgK in1o the ra1 

myeloma cell line YO !Y Bl/3.0 Ag 20 {ref. 31). In c3ch of the 
three ~tages. clones res istant to mycophenolic acid were seletted 
and screened for antibody production by ELISA assays. Clones 
sccre1ing an1ibody were subcloned by limiting di lutio11 (for YO) or 
the soli agar me1hod ((or the loss variant) and assayed again before 

I litre growth in roller boulcs. 

Since, to a first approximation, the sequences of hypervariable 
regions do not contain characteristic rodent or human motifs, 
~uch 'reshaped' antibodies should be indistinguishable in 
sequence from human antibodies. 

There are mAbs 10 many cell-type-specific differentiation anti· 
gens, but only a few have therapeutic potential. Of panicular 
interest is a group of rat mAbs directed against an antigen, the 
'CAMPATH-1 ' antigen, which is strongly expressed on vinually 
all human lvmphocytes and monocytes, but is absent from other 
blood eel~ including the haemopoietic stem cells:-o. The 
CAM PAT H-I series contains rat mAb of lgM, lgG2:land lgG2c 
isotypes~1 • and more recently lgGJ and TgG2b isotypes which 
were isolaced as class-swicch variants from the II!G::~-,;ecretimt 
,·e ll line YTH 3~5HL::. All of these antibodies.~ except the rai 
I~G~c isutype. :1re able to lyse hum:~n lymphoc~1e,, etlici~ntly 
with hum:1n complement. Also the lgG~h antihudy YTH 
_;-'.:' HL-G:!b. hut not the other iso tvpes, is elf~cth·e in antibodv
J~pend~nt cell-mediated cytotoxicity I ADCC l with human 
~Jk.:tor cells;:_ These rat mAbs have impon:.~nt appli.:ations ·in 
prohlem~ of immunosuppression: for e:tample control of grar't· 
,,·rsus-host disease in bone-marrow transplantation=": th~ 
tn;magemcnt of organ rejcction:J: the pn:vention of marrow 
n:je.:tion: and the treatment ol' various lymphoid malignanc-ies 
1 ref. .:!4 and M. J. Dyer. Hale. G .. Hayhoe. F. G . J. and 
\\';tldmann. H .. unpubli~hed obsen·ationsl. The l gG~h amihody 
YTH .\4.5HL·G~b seems to be the most (!lective at •.kplc!ing 
lyJilphocytcs in r;it:o but the usc of all of these anliboJ ies is 
limiled by the anti-globulin response which can occur within 
two weeks of the initiation of treatment:•. Here we describe the 
rt'shaping or human heavy and light chains towards binding the 

T1blc I Reshaping th¢ h¢~vy-chain variable domain 

tjuvy chain variable domain 

RaVHCAMP 
HuVHCAMP . 
HuVHCAM P 1Scr27- Phcl 

Concentration of antibody 
in ,.g ml~' a1 

SO"!o 50% 
antigen 'omplcment 
binding lysis 

0.7 ~-· 

HuVHCAMP (Ser 21- Phe, Ser 30• Th1) 

~7.3 

t.S 
2.0 

16.3 
17.6 

Antibodi¢5 with the heavy-chain ~ariable domains listed above, rat 
lgG2b constant domains and rat light chains were co\lcttcd from super· 
natants of cells at stationary phase a11d concentrated by precipita1ion 
with ammonium sulphate, followed by ion uchangc chromatograph~ 
on a Pharmacia MonoQ column. The yi¢lds of antibody w¢re measured 
by an en:yme-link¢d immunosorbent assay (ELISA)' directed against 
the rat lgCi2b isotypt,and n~h was adj11stcd 10 tile same concentration". 
To measuring binding 10 antigen, panially purified CAM PATH-I anri· 
gen was coated onto miaoti&re wells and bound antibody was detected 
via a biotin-labelled anti-ral lgG2b mAbu, developed with a strep· 
h.vidin·pcroxidase conjugate (Amersham). Complement lysis of human 
lymphoC}l es was with human serum as the complement source=•. For 
both bindins and complement assays, antibody tiucs were determined 
by lining 1he daia to a sigmoid curve by at least squares iteratiH 
pro"dure:'. 

• Complement lysis with che HuVHCAMP variable domain was too 
weak for the estimation of lytic tine. 

CAMPAT H-1 antigen and the S(lection of human effector rune
lions to match the lytic potential of 1he rat lgG2b isotype. 

Strategy 
The amino·acid sequences of the heavy- and light-chain variable 
domains of the rat lgG2a CAMPATH-1 antibody YTH 34.5HL 
were deiermined from the cloned complementary DNA (Fig. I ), 
and the hypervariable regions were identified according to 
J<abat25

• In the heavy-chain variable domain there is an unusual 
feature in the framework region. In most known heavy-chain 
sequences Pro41 and Leu45 are highly conser•ed: Pro41 helps 
tum a loop distant from the antigen binding site ;~nd Leu45 is 
in the 13 bulge which fonns pan of the conserved packing 
between heavy. and ligh t-chain variable domains:•. In YTH 
34.SHL these residues are replaced by Ala41 and Pro-15 and 
presumably this could have some cfiect on the packing of the 
heavy- and light-chain variab le domains. Working at the level 
of the gene and using three large mutagenic oligonucleotides 
for each variable domain, 1he rat hypervariable regions were 
mounted in a single step on the h uman heavy- or light·ch:~in 
framework regions taken from the crvstallographic:~llv soh·ed 
proteins NEW:7 and REI~¥ respectiYeiy (Fig. ll. The REI light 
chain was used because there is a deletion 3! the beginning of 
the third framework region in NEW. The reshap~d human 
ht'a,·y~ :1nd light-chain ,·;ariahk d omains u.-~ ,... then ~>>~mhi~J 
wilh constant domains in thr~~ ~tag.c t Fi!J. :1. This pamit,; J 

:itcp-wise check on the reshaping ,11 tht he;~,·;v-chain "ariable 
Jomain I st;~ge I ). the selecti<m oith<' human i:>OIYJ:'<' t stag~ .:'!. 
and the reshaping <>f the li~ht-.:hain variable domain ~nd th( 
assembly ur human antibod y t stage _; J, The pl:ismid cunstru,-: 
tion,; were genomic. with th o: sc:([ u~ncc~ encodint.! ,·ariahlc 
domains doned as Hiudiii - IJam HI fraotments a nd those en.:oJ. 
ing th( cnnstunt domains as flam H 1. Ha"m HI lragmcnH in either 
pSV~pt t beavy chainl:• or f1$Vncu dig.ht chainl!v ve•'tors. The 
hea,·y-chain ~nhan.:.:r sequcn.-.: v.a; induJ tJ un the s· siJe of 
the y;1riable domain. and c:.,pre,;si\ln or hath li2ht ;~nd h~an· 
chains was driven fmm the ht':~,· y-.:h.tin promvter ~nd tht hcav~:. 
chain sign:~l scquem;e. 

Heny·chain variable domain 
In stage I, the ,reshaped he3vy-chain ,·ariable domain 
(HuVHCAMP) was auached to constant domain~ of the rat 
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flat 1 Sluice}: for reshaping at human antibody for therapy,
Sequences of rat. origin are marked in black. and those of human
origin in white. The recombinant heavy and light chains are also
marked using a systematic nomenclature. See te st for-d cscriptiort
of stages]. 2 and 3. The senses-encoding the variable domains were
enticed from the M13 restore as Hindlll- BornHl fragments, and
retlolted into [IS-Vigor.” {heavyr chains} or pSVInen" {light
chains]. expression tie-2101's containing the immunoglabulin en.
tanner". The human st (ref. an}. ,2 (set. all. so Iref. as). To
lrcl'. 4H and tr lrei'. JBI and the rat 72b (ref. 43} constant domains
were introduced as Hamil-l] fragments. The following plasmids
were constructed and transrected into lymphoid cell lines by
electroporrttion“. In stage Lthe pSVgpt plasmids Hutu-{CAMP-
RaigGlB. HuVHCRMHSer-e Phci- Ralero. HuVHCfitMP-
lSerZ'a‘ +Phe. Schtl-r’l‘ltri- RalgGIB were introduced into the
heavy chain toss variant of YTH JHHL. In stage 2. the pS‘t’spt
plasmids RaVHCAMP-11313623. Rah:I HCA M P-Hulgfit.
RaVHCA‘M P-HulsCil RaVHCAMP-HngCtS. RaVHCAMP—
Huisfie were transfecled as above. in st age 3. the pSV-gpt plasmid
HuiSerlT-e Phe. Serfio— ThriVHCAM P—HngGl was est—trans-
J'ected with the pSV-neo plasmid .HuVLCAM P-Hulglt’. into-the rat
myeloma cell line ‘t'D (Y til/3.0 Ag 20 (ref. 3]}. ln catch at the
three stages. clones resistant to mycophenolicacid were selected
and screened For antibody production by ELISA assays. Clones
secreting antibody were subcton ed by lit'lt-iling dilution [qu YD) or
the sort agai method {for the loss variant) and ass eyed again before

I I'm'e growth it! roller bottles.

Siam.-1 to a first approximation. the sequences of hypet'variable
regions do not contain characteristic rodent or human motifs.
such 'reshaped‘ antibodies should be indistinguishable in
sequence From human antibodies.

Thctcare I'rtAbs to many cell-syne-specificdlfl'erentiation anti-
gens. but only' a few havethet‘apeulic poienliai. DE‘ particular
interest is a group of rat mAbs. directed against an antigen. the
'CAM PATH-1' antigen. which is strongly capressed on virtually
all human lvmphoeytes and monocytes. but is absent from-other
blood self; including the hacmopaietic stern celis‘“. the
CAMPATHJ series contains rat mob oFIgM. tgGEo 1nd lgGEc
isotypes“. and more recently I30} and lgGZb isotypes which
were isolated as class-switch variants from the [gGEu—seereting
cell line YTH 34.5%!!5“. All of these antibodies. except the rat
[1201: isutype. are able to lyse human lymphocytes ellieiently
with human complemL-nt. Also the [36-21: until-torn.r YTH
S-tfiHL-Glb. but not the other isms-pea . is ellt-ctit'e in untide y-
dependem cell-medlated cytotoxitily lADCCt with human
elicctur «115:. "These rat rn Abs have important applications in
problems 'ol‘immunosuppression; for example control of grut‘t-
semis-host disease 'in bone-murmur transplantation“; the
management of organ rejection”; the prevention of marrow
tulicctiom and the treatment ol’ various lymphoid malignancies
Inst“. 24 and M. J. Litter. Hole. (3.. Hayhoe. F. G. I. and
thldrmtnn. H.. unpublished obsert'ntionsl.1'he Igfilh antibody
‘tTH 34.5HL-62h seems to he the most cllectivc it! denleting
lymphocytes in nit-a but the use of all of these anlibadies is
limited by the anti-globulin response which can occur within
two weeks of the initiation of treatmentue Here we describe the

reshaping of human heavy and ti ght chains towards bindingthe
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Tobie I Reshaping the heavy-min reliable domain 

Concentration of ant lb ody
in 4:3. rttl'I at

50% 50%
. . antigen complement.

Heavy chain variable domain binding lysis
navncnttp art 2.]

Hu'VHCAM P ' _ 21.3 '.Hu VHCAM P I'Sel'l'r' 4- P11! I LS 16.3

HuVHCA‘MP {Ser 174-Fhe. Ser BO—T'hl} 2.1! [It's 

Antibodies with the heavy-chain variable domains listed above. rat
[gfilh constantdomaina-and rat light chains were collected from super-
man: of cells a: stationary phase and :oneenlraled by precipitation
with ammonium sulphate. followed by ion exchange chromatography
on a Phatrrtacin Motto!) column. The yields Ofnflllhedj were measured
by an enzyme-linked immunosorbent assay iELISAI‘db’ecled against
the rat 1317] lb isolypefimd each was adjustld to [be same mncenlralion” .
'Ib measuring binding to airmen, paniallypufified CAM PATH-t anti-
gen was coated onto micmtitre wells and bound lfltlbudf was detected
via a biotin-labelled anti-rat 1562b math”. develode with a strap-
‘tat'idin-perostidase conjugate Htrnersham]. Complement Iysia atrium-nan
lymphocytes was with human serum as the complement source". For
both binding andlcumplen‘lent assays, antibody-litres were tlclcrtnined
by fitting the data to :1 sigmoid curve by at least squares iterative
procedure“.

“ Complement lysis with the HuVHCAMP variable domain was too A
weak for the estimation ol’ lytie titre.

CAMPATH-l antigen and the selection of human eflectorfunc-
tions to match the lytic potential or the rat lgGlb isotsrpe.

Strategy

The amino-acid sequences of the heavy- and lightschain variable

domains orlhe rat IgGZa CAMPATH—l antibody YTH 34.5HL
were determined from the cloned oomplErnet-ttary DNA [Fig I].
and the hprWfll'labll: regions were identified according to
Rabat”. In the heavy-chain variable domain there is an unusual
feature in the Framework region. In most known heavy-chain
sequences Front and Lends are highly consented; Proa‘l helps
turn a loop distant from the antigen binding site and Lewis is
in the B bulge which forms part oi the conserved packing
between heavy- and light-chain variable. domains“. in ‘t’TH

34.5HL these residues are replaced by Ala“ and Pro-15 and
presumably this could have some discs on the packing of the
heavy- and light-chain variable domains. Working at the Itt'o‘l
of the gene and using three large mutagenit: oligonucleotides
for each «variable domain. the rat hypervariable regions were
mounted in a single step on the human heavy— or light-chain
framework regions taken from the crystallogmp'hically so'lt'ed
proltlfis NEW}? and REP“ respectivelyr (Fig. It. The REl light
chain was used because there is a deletion stt the beginning or
the third framework region in NEW. The reshaped humun
hem'y— and light-chitin variable domains were then assembled
with constant domains in three stage lFig. :1. This permits .t
step-wise check on the reshaping ot' the heavy-chain variable
domain tstngc I}. the selection til the human isms-pie istttgc 2t.
and the reshaping oi the fight-churn ruriuhle domain and the
assentny of human antibody tstage 3-1, The plasmid construe:
tions were genomic. with the scqucnt‘us encoding \"fiflui‘li:
domains cloned as Hittdlll-lidnrHl‘ fragments and those: oncodz
inglhc mnstnnt-domrlins us BurrrH l-fl'u'tn Hl fragments in either
pSVgpt tbtdvt' ohnlnl'"r or pS‘r'neu Ilight chain?” sectors. The
heavy-chain enhancer sequence uui included on the 5‘ side or
the variable domain. and expression of both light and bent-1r
chains W35 driven from [he heury- ‘hJin promoter and the hcuty.
cht'lin signal sequence.

Henry—chain variable domain
In stage I. the .Iethaned heavy-chain vat‘tuble domain
(Hui-’HCAMP] was attached to constant domains of the rat
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isotype lgG2b and transfected into a heavy-cha in loss variant 
of the YTH 34.5 hybridoma. This variant carries two light chains. 
one derived from the Y3 fusion panner11• The cloned rat heavy. 
chain variable domain (RaVHCAMP) was also expressed as 
above, and the antibodies were purified and quantified (Table 
1). The HuVHCAMP and RaVHCAMP antibodies. each o f the 
rat lgGlb isotype. were compared to the CAM PATH-I ant igen 
in a direct binding assay and in complement lysis of human 
lymphocytes (Table I). Compared with the original rat antibody, 
or the engineered equiva lent, the antibod y with the reshaped 
heavy-chain domain bound poorly to the CAMPATH- 1 antigen 
and was weakly lytic. This suggested an error in the design of 
the reshaped domain. 

There are several assumptions underlying the transfer of 
hypervariable loops from one antibody to another". in particular 
the assumption that the antigen binds mainly to the hypervari· 
able regions. These are defined as regions of seq uence:s or 
structuraln hypervariability, the locations of hypervariable 
regions being similar by both criteria except for the first hyper· 
variable loop of the heavy chain. By sequence tlie tirst hyper· ' 
variable loop extends from residues ll-35 (ref. 25) whereas by 
s tructure it elltends from residues 26-32 (ref. 32). Residues 29 
and 30 form part of che surface loop, and residue 27. which is 
phenylalanine or tyrosine in most sequences, including 'rfH 
3S.SHL, helps pack against residues 32 and 34 (Fig. 3). Unlike 
mosc human heavy chains. in NEW (see note in Fig. I) the 
phenylalanine is replaced by serine, which would be unable to 
pack in the same way. To restore the packing of the loop, we 
made both a Ser 27 .. Phe mutatio n, and a Ser 27 ... Phe, Ser 
30 ... Thr double mutation in HuVHCAMP. These two mutants 
showed a significant increase in binding to CAMPATH- 1 antigen 
and lysed human lymphocytes with human complement (Table 
1 ). Thus the affinity of the reshaped antibody could be restored 
by a single Ser 27 ... Phe mutation, possibly as a consequence of 

( an alte red packing between the hypervariable regions and the 
framework. This suggests that aherations in the 'Kabat' 
fram ework region can enhance the affinity of the antibody and 
ex tends previous work in which an engineered change in .the 
hypervariable region yielded a n antibody with i ncreas~d 
:~ lli nit yJJ. 

Heavy-chain constant domains 
In stage 1 I Fig. 2}. the rat heavy-chain variable domain was 

• auached to constant domains or the human isotypes lgG I. 2 • .3 
and 4, and transfected into the heavy-,haio loss \'ariant of the 
YTH 34.5 hybridoma. In complement lysis l Fig. 4a 1. the human 
lgG I isotype proved similar to the YTH J4.SH L·G2b, with the 
human JgGJ isotype being less eflectlve. The human lgG2 
isotype was only weakly ly tic and the lgG4 isotype was non-lyric. 
In ADC C I Fig. 4bl the human lgGI was more lyti<.' than the 
'rfH 34.5HL-G2b :mtibody. The decrease in lysis at higher 
concentratio ns of the rat lgG2b and the human lgGI anJibody 
is due to an excess of antibody, which causes the lysis of ell ector 
cells. The human lgG3 antjbody was weakly lytic, and the lgG2 
and lgG4 isotypes were non-lytic. 

fig. J Loop Phe27 to TyrlS in the heavy-chain variable 
domain or the human my~loma protein KOL. which baa • 
b~en solved crystallographically45

• The ba(kbone o( the ~ 
hypcrvariable region according to Kabat:' is highlighttd, 
and a :!00% van der Waat surface is thrown around Phe 27 
to show the interactions with Tyr 32 and Met 34 of the 
Kabat hypervariabtc region. In the rat YTH 34.3HL heavy 
chain, these three side chains arc conserved in character, 

but in HuVHCAMP, Phe27 is replaced by Ser. 

We therefore selected the human lgGI isotype fo r the 
reshaped antibody. Other recent work also favou rs the use of 
lgG I isotype for therapeutic application. When the effector 
functions of human isotypes were compared using a set of 
chimaeric antibodies with an ant i-hapten va riable domain, the 
lgGI isotype appeared superior to the JgG3 in both complement 
and cell-mediated lysis'>. Also, of two mouse chimaeric anti· 
bod ies with human lgG I or JgG3 isotypes directed aga inst cell 
surface antigens as tumour cell markers, only the lgGI isotype 
mediated complerne01 lysis tJ. t•. 
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Fi~. ~ "· l'ompleoncnt h·sis ~ n<l h • .-\l>lT 1-..H ~m iho<.li~) with r.sl 
lighl -~hain and r:.tt n~:.n-:~hain \'arbhk dll!nJ in ~~~~,h~<lto hum:&n 
I~Gt ICt. l~G~ tOJ. lgG3 •• •. ur I~G-' 1 ':"' 1 iM~pcs. Ly;.is ,.·irh 
the YTH )~.~HL antih,ldv ret i< J lso ' hown . 
'lethods. ,\ntihod!' "''"S ~ollccsed ft \Jm ~~11; in ; t.uion:.tf)' ph as~. 
<'onccntrJ tcd hy r>r«:ipitation with ;~mmonium sul r>hJtc Jnd dcsal· 
ted imo phosph:uc hulltrcd ;a lint 1PilS J .. ~nt ihulli es hound to the 
CAMPATH.J anti&cn·~Oalcd on mkrotitrc ;>IJtcs. l' cre a<saved 
in ELlS!\ directed atainst the rat " li~ ht ~h ;~in '~ . Jnd ca~h :.tdju;tcd 
to tho samc concentration. The aotib.:>dics were J >~a~c..t in 'omple· 
mcnt lysis tTahte I t and AD( (." ,.,·ith :acti\'31~d llumo~n raiphcr:sl ' 
hlood monunudc~ r .,elk'~.·~. ll rictly, ~ " 111• human reriphcr:st 
blood cells were bhcllcd wish ' 'Cr :>nd in,uhatcd i.u :IO'min ~~ 
room tcmpcr:uurc with ditlcrcnl con~crnrati ons oiantihod ,·. E.,ccs$ 
ant ibody was removed and a ~0-fotd excess of Jctivated .:cils added 
:.ts eRectors. Afte r 4 h at 37 •c cell dc:tth .,..~ estimatd by HCr 

• rdcas~. 
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isotype 1352b and transfected into a heavy-chain loss variant
ofthe YTH 34.5 hybridoma. This variant ca 'rries two-tight chains.
one derived From the 13 fusion partner". The cloned rat [tea a)»
chain variable domain (RaVHCAMPJ Was also expressed as
above. andthe antibodies were purified and Quantified (Table
I). The HuVHCAMP and RaVHCAMP antibodies. each ofthe
rat lgfizb isotyoe. were compared to the CAM PATHJ antigen
in a direct binding asset}.i and in complement Iysls of human
lymphocytes [Table 1]. Compared with the. origi on] rat antibody.
or the engineered equivalent. the antibody with the reshaped

 
fix. 8 Loop PM}? to 13135 in 111: heavy-chain variable
«domain or the human myeloma protein KDL. which ha,
been solved crystallographically". The backbone of the '
harem-unable region according to Kabatl’is highlighted.
and a 200% van der Wail surface is thrownzround P11: :1
to show the interactions with Tyr]! and Met“ of the
Katha! hypenruieble region. In the rat ‘t'TH 3-1.5HL heavy
chain, these three side chains are conserved in t'l'laraetei-r

but in HuVHC-AMP. 'Phel’l is replaced by Ser.

We therefore selected the human lgCil isotypl: for the
reshaped antibody. Diner recent work also farming the use ol‘
lgGl isotype for therapeutic application. When the reflector
functions of human isotypes were compared using a set of
chimaeric antibodies with an anti-hapten variable domain, the
IgGi isotypeappearedsuperiorlo the 1303 in both complement
and cell-mediated lysis”- Also, of two mouse ehimaeric anti-
bodies with human IgGl or [gGJ isotypes directed against cell
surface antigens as tumour cell. markers, only the [36] isotpr
medizited complernerlt lysisu'“.

heavy-chain domain bound poorly to the CAMPATH-l antigen
and was weakly lyric. This suggested an error in the design or
the reshaped domain.

There are several assumptions underlying the transfer of
hymen-variable loops from Dnflflfliibfld)’ to another“. in particular
the assumption that the antigen binds mainly to the hyper-vari-
able regions. These are defined as regions of sequence or
structural” hypervariability. the locations of hypervaria'blc
region: being similar by both criteria exoept for the first hyper-
variable ioop of the heavy chain. By sequence the first hyper-
variable loop extends from residues 3|er (ref. 25) whereas by
structure it extends from residues 26—32 (ref. 32). Residues 29
and 30 tom pan of the surface loop, and residue 2?. which is
phenylalanine or tyrosine in most sequences. including YTi-l
$5.514 L, helps pack against residues 32 and 34 (Fig. 3). Unlike

I5

25

ForcuntIrri: 
J! .I I 'l to I.” it”?

Anllbodr ennui-trauma. it: ml"

most humun heavy chains. in NEW {see note in Fig. I} the

phenylalanine is replaced by serine. which would be unable to I}.
pack in thesarne way. To restore the packing of the loop. we
made both a Ser 3‘} -u- Phe mutation. and at Ser 2‘} +Phe. Ser
30—0 Thr double mutation in HuVHCAMP. These two mutants
showed asigni ficantincrease' in bindingm CAMPATH-l antigen
and lysed human lymphocytes with human complement {Table
ll. Thus the affinityr of the reshaped antibody could be restored
by a single Ser 2? - Phe mutation, possibly as a consutuence of

[an altered packing between the hypervariable regions and the
framework. This suggests that alterations in the 'Kabot'

Peremitlysle 
framework region can enhance the affinity or the antibody and .ouot .nnr I no .1 a it! we
extends preeinus work in which an engineered change in the
bypcwaritible region yielded an antibody with increased
affinity”.

Heavy-chain constant domains
in surge 1 [Fig 2'}. the rat: heavy-chain variable domain was

_ 'utlteohed to constant domains or the human isotypes [gGL 2. 3
and J. and transfer-tied into the heavychain Ines variant of the
YTH 34.5 hybridoma. in complement l'ysis ILFig. to l. the human
lgGl isotype proved similar to the YTH 34.514 L-Glb. with the
human 13.03 isotype being less ellective. The human 1352
ismype was uni}.r weakly Iyticand the [364 isotype was non-13th:.
In ADCC tFig. till the human lgGl was more lyric than the
YTH 34.5HL-t32b antibody. The deerense in lysis at higher
concentrations of the rat IgGZh and the human igfil anilinde
is due to an excess ofantibody. which causes the lysis ofefiector
cells. The human [36] antibody was weakly lyric. and the [362
and tgfid isotypes were nomlytic.

Antibody cententrarmm .tg mt"

l'h'hil- 4 d. Complement [Flint and. b. .—\I)L'C‘ I'or .ll'llii'iudirla with rat
tight—chain u no rat hurry-chain wriuhlenumain Jlurhed to h urnal't
IgGl tCl. lgt‘jlii'Jl. i365 |Il.ol‘ I564 l‘TI iraltnce. Lysix with
the 'I'TH 34.5HL antibody Ill it also ril'Lol-l-‘n. '
Methods. Antibody was collected than: cells in national-3' phase.
emnctntrared by precipitation with ammonium sulphate Jnd, tie-sat-
ted into phosphate buttered saline i PRELAHIthudic-s bound to the
CAMPATH-I antigen-coated on mierotitre plates. uer: assayed
in ELISA directed 'uguinsl the rat c lightehuin“. and each adjusted
to thesame concentration. The antibodies were .Ius'chd inenmple- '
rnflnl Misti tTuhle I l and ADCC‘ Ml‘i'li‘l activated hurrun. peripheral
Nomi mmonutluilr ‘itcll.lt"""'. Briefly, 51 IU‘ human periphenfl. _ ‘
blood cells were labelled wilh “Cr and incubated rm Eu'min .1:
rflnrll temperaturewlrh dili'erent concentrations offlntihody'. Ext-es:
nflfibudr was removed and a 26-fold esrees-et’aelimied cellsadded
us ellectors. After -th at JJ”C cell death urns estimated by “Cr

’ release.
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Fig. S a. Complement lysis and b. ADCC ofll1e r~sh~ped human 
19) and ra1 YTH 34.SHL 1e1 anl ibodies. Antibody HuVHCAMP 
(Ser27-. Phe, ThrJO- Ser)-HuiGG J. HuVLCAMP-HulGK was 
purified from supema1an1s of cells in stalionary pha$e by affinity 
chromatography on protein-A Scpharose. The yield (about 
10 mg 1·• I was measured spectrophotomelrkally. Complement and 

ADCC assays were performed as in Fig. 4. 

Light chain 
ln stage l ( Fig. 2). the reshaped heavy chain was completed by 
attaching the reshaped HuVHCAMP (Ser27- Phe, Ser30 ... Thr) 
domain to the human lgG 1 isotype. The reshaped light-chain 
domain HuVLCAMP was attached to the human CK domain. 
The two clones were co-transfected into the non-secreting ra1 
YO myeloma line. The resultant a ntibody, bound to CAM PATH· 
1 antigen (data nol shown ). and p roved a lmost id e ntica l to lhe 
YTH 34.SH L-G2b a ntibod y in complemcm· lysis (Fig. Sa). In 
cell ·medialed lysis the reshaped h uman an libody was more 
dfective than the rat anlibody (Fig. Sb). Similar resuhs were 
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obtained with three different donors of target and effector ~lls 
(data not shown ). Also, the antibody was a s e!fcctive as YTH 
34.SHL· G2b in killing leukaemic cells from lhree patient$ wilh 
B-cell lymphocytic leukaemia by complement-mediated lysis 
wilh human serum. Thus. by transplanting the hypervariable 
region.sJrom a rodent to a huma n antibody of the lgG i sub type, 
.we have reshaped the antibody for therapeutic application. 

Prospects 
The ava ilability of a reshaped human antibody wilh specificity 
for lhe CAMPATH-1 antigen should pennit a full analysis of 
the in vico potency and immunogenicity of an anti-lymphocyte 
antibody wilh wide therapeutic potentia l. Eve n if a nti -idiotypic 
responses are eventually observed, considerable therapeutic 
benefit could he derived from an e~1ended course of 1reatmen1. 
Also, i1 should be possible to circumvenl an anti-globulin 
response reslricted to idiotype by using a series of antibodies 
with different idiotypes"'. In principle. the idiotype of the 
reshaped CAM PATH-I could be changed by ahering the hyper· 
variable regions or the framework regions-evidence from a 
reshaped antibody specific for the hapten nitrophenyl acetate 
suggests that recognition by anti-idiolypic ant isera and anti· 
idiotypic mAbs is inHuenced by residues in the framework 
.region 1~. Thus, .recycling the hypervariable regions on different 
human framework regions should change lhe idiotype . although 
ultimately it might focus the response directly onto the binding 
site for the CAMPA TH-1 a ntigen. Allhough such'focusing would 
be undesirable for CAMPATH- 1 antibodies. it could be an 
advantage for the development of anti-idiotypic vaccines. It is 
likely that the answers to some of these questions will emerge 
from the use of this reshaped antibody in therapy. 
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Fig. 5 a, Complement lysia and it. ADCC ofthe reshaped human
1%} and Pal ‘I’TH 14.5HL Ill antibodies.-Antihodj’ HuVHCAMP
{Serl‘l-I Pile. ThrJU +Set3thIIGGl. H-u‘r'LCAMP-HuiGK was
purified from suptmatanls of cells in stationary phase by aifinity
chromatography on protein-A Scpharose. The yield (about
10 mg 1" t wasmeasurcd spectrophotometrically. Complement and

fitDCC assays were performed as in Fig. ‘.

Light chain
In stage 3 (Fig. 3}, the reshaped heavy chain was completed by
attachingthe reshaped HuVHCAMP'tSerH-a Phe. Serm— Thr]
domain to the human IgGl isotypc. The reshaped light-chain
domain HuVLCA'MP was attached to the human Ce domain.

The two clones wcre co-transfcstcd into the nonrflct‘eling rat
Y0 myeloma line. The-resultant antibody, bound to CA MFATH‘
l antigen {data not shown). and proud almost identical to the
‘FTH 14,5HL-02b antibody in comple'ment-Iysis (Fig. Sal, In
cellvrnedialed lysis the reshaped human antibody Was more
ctfectiae than the rat antibody (Fig. 5b}. Similar results were
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obtained with three difill‘e‘nl donors of target and ell'eclol' cells
(data not shown). Also. the antibody was as emotive as TIT-l
34.5HL-G2b in killing leukaemic cells from three patients with.

B—cell lymphocytic leukaemia by r.‘tnnl:lletnem-tnedintltd lysis
with human set-urn. Thus, by transplanting ‘the hypervariable
regionslrom-a rodcnno a human antihodyofthe lgfil subtype,
we have reshaped the antibody in: therapeutic application.

Prospects

111: availability of a reshaped human antibody with specificity
for the CAMPATH-l antigen should permit a Full analysis cf
the in nice potency and immunogenicity of an nnlixlwn phocyte
antibody with wide therapeutic potential. Even if anti-idiotypic
responses are eventually observed. considerable therapeutic
benefit Could be derived [ran-t an extended course oftreatment.

Also, it should be possible to circu invent an anti-giobulin
response restricted to idiotype by using a series ol‘ antibodies
1with diflerent idiotypes". In principle, the idiotype of the
reshaped CAMFATH-l could 'be changed by altering the hyper-
trariahle regions or the framework regions—evidence from a
reshaped antibody specific for the hapten nitrophenyl acetate
suggests that recognition by anti-Idiotypic antiscta and anti-
idiotypir: mAbs is influenced by residues in the framework
regionm.Thus..rccyciingthe hypervariabic regicms on different
human framework regions should change theidiotype. although
ultimately it. might focus the response directly onto the binding
site for the CAMPATHJI antigen. Although such'locus'tng would -
be undesirable for CAMPATH-l antibodies. it. Wald be an
advantage for the development of Bnfividiotypic vaccines. II, is
likely that the ansmts to some ofthese questions Will emerge
from the use or this reshaped antibody in therapy.
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eonslaht regions of human K chair!1 human 1353 and igG-‘i,
human lglI-‘xl'l human [303". G; Hale for CAM PATH-l antigen
and for advice; M. Btuggemann and M. S. Neubcrger fourth-
otnnes of the heavy-chain constant regions" and for advice: M.
Frewin for technical assistance and C. Milstein for encourage-
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DATE FILED: 05/28/2010 
DOCUMENT NO: 44 

UN ""CID: i.C"NITEL• .S.TA1'ES PATENT AND TRADEMARK OFFI CE 

John R. Adair, et al ~ 

Serial No.: 07/743,329 Group Art Unit : 1807 

Filed : September 17 , 1991 Examiner: L . Bennett Arthur 

For: HUMANISED ANTIBODIES 

. J~ ~~ p 3'q 

I, Doreen Yatko Trujillo, Registration No. 35,719 certify 
thet this correspondence is being deposited with the U.S • 
Postal Service as First aass mail in an envelope addressed 
to the Commissioner of Patents and irade1narks. 
Washington, D.C. 20231 . 

;.'t l 
1)"':\P. 

~ Vv ~~ 

~10J~~iHonorable Commissioner of 
~~~ Patents and Trademarks ·l Nashington, D.c . 2 0231 

Dear Sir: 
RESPONSE TO ADVISORY ACTION 

In the claims: 

Please amend claim ~7 as follows: 
/ 

··. ' . ; ·· . 
.. .;.~ ~ ·~.'!..) :._, ·:,:. 

In claim 67 , l ine 4, after "chain " , p l ease insert - -

fra mework-- . 

REMARKS 

This paper is being filed in response t o the Advisory 

Action mailed February 25, 1 994, pursuant to Examiner Arthur's 

suggestion during a teleconference. This response is being filed 

in order to reduce t he number of issues to be addressed upon 
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appeal. I t is believed that no petition or extension fee i s 

r equired, since the response is being f i led within two months o f 

the "Notice of Appeal". To the extent this belief is erroneous , 

p l ease charge any fees due to Deposit Ac count No . 23 -3050. 

I n the Advisory Action, Exami ner Arthur stated that the 

deletion of the recitation "acceptor antibody heavy chain 

[fr amework] resides [sic] " changes the scope of the claimed 

invention to more broadly encompass composite antibodies in which 

the acceptor contributes more than just the framework . During a 

teleconference, the Examiner clarified that she was referring to 

the de l etion of the word 11 framework 11 , and not suggesting that the 

entire r ecitation in quotes had been deleted . Accordingly, 

Applicants have amended claim 67 to reinsert the word "framework" 

whe re it had been previously deleted. 

The Examiner also stated, in the Advisory Action, that 

t he de l etion changed the scope such that the" · .. donor ant i body is 

no longer limited to donating the antigen binding r esidues . The 

specification does not appear to support this broader concept ." 

The Examiner, therefore, asserted that the amendment raised new 

matter and a new scope rejection under 35 U.S.C . § 112, first 

paragraph. 

During the tel econference, the undersigned expl ained that 

the donor ant i body was never l imited to contributing t he antigen 

- 2 -
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binding residues. The Examiner sugges ted sub mi ssion of the present 

response to clar ify this point and make the foregoing amendment. 

On page 17, line 15, o f the application as filed, the 

following is stated: "The positions at which donor res idues are to 

be substitu ted for acceptor residues are then chosen as follows." 

(Emphasis added.) The text fo llowi ng this passage discloses which 

residues in the framework are to be changed, in addition to those 

changes to be made in the CDRs. 

In paragraph 2. 1 on the same page , residues 23, 24, 49, 

71, 73, and 78 in the heavy chain vari able domain are listed to be 

changed . In a previous paragraph, numbered 1, the residues of the 

CDRs (i .e. antigen binding resi dues) are liste d f o r the heavy 

c hain. As can be seen, the residues to be changed do not occur in 

the CDRs and a r e, there fore, in the framework region. Cl aim 1 as 

originally filed recited changing these residues to donor. 

Contrary to the Examiner's interpretat i on, the claimed invention 

was ne ver limited to changes to donor only within the ant i gen 

binding residues. 

Ne ither the Advisory Action, nor the t e l econference, 

specifically a ddressed the remaining rejections. It appears , 

however, that the rejections stand "for the reasons of record. " 

(See item #4, Advi sory Action.) Applicants do not wish to 

reiterate t he whole Amendment h e r e, but would like to emphasize 

- 3 -
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some poi n ts in the int erest of possibly reducing issues to be 

addressed on appeal. 

The first point concerns the specification of acceptor 

residues in the claims. It was previously bel ieved, as a result of 

an interview, that the Examiner thought t he c laims as drafted 

covered the situation in which all the variable domain residues are 

dono1· -- i.e., chimeric antibodies. Thus, the Applicants specified 

residues which are to remain as acceptors. As discussed in the 

Amendment, this is implicit, if not explicit, from the appl ication 

as filed. 

Further, the claims specify that the variable domain 

comprises donor and acceptor sequences. This s pecification 

distinguishes the antibodies o f the clai ms from chi meri cs. In 

chimerics, the variable doma in is comprised entirely o f donor 

residues. 

Now, however, it appears the Examiner thinks the claims 

had previously been limited to antibodies in which the residues in 

the CDRs are donor, and the remaining residues are acceptor. This 

is inconsistent with the specification and c laims as well as the 

prior Office Actions and suggests further discussion is merited. 

Applicants would also like to clarify a point regarding 

the Queen reference. Panels A and B on page 10003 of Queen refer 

to the light and heavy chains, respect ively, of the acceptor 

antibody (upper sequences) and the humanized anti -TAC antibody 

- 4 -
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(lower sequences) . The attached panels correspond to Pa nels A and 

B of Queen. The uppe r and lower sequences a re fu r t her separated in 

the at t ached, the lower sequence r epresenting the humanized 

antibody. The numbers above the sequences util i ze the linear 

numbe ring system . The numbers below utilize Kaba t numbering. 

Queen donor residues are i ndicated in red. Applicants' donor 

residues are indicated in blue . As can be seen, the two approaches 

are very different particularly for the heavy chain. 

During the teleconference, the Examiner also indicated 

that she wo uld be amenable to conducting an i n terview with the 

Applicants upon return from her upcoming leave. I t was furt her 

indicated tha t her return would be somet i me in May. Applicants 

st i l l wi sh to conduct an interview and r espectfully requ est a 

prompt communi cation thereafter regarding s cheduling so that 

appropriate arrangements can be made. 

Date: May 9 , 1994 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS 

One Libert y Place - 46th Floor 
Phil adel p h ia, PA 19103 
( 215 ) 568 - 31 00 

R{Q=l~;;;4~u 
Doree n Yatk~ Truj illo 
Registration No. 35 ,719 

- 5 -
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QUEEN ET AL - SEQUENCES FROM FIGURE 2 - NUMBERING IH PAPeR AOOIJE 

NUMBERING ACCORDING TO KABAT BELOW 

PANEL A - UPPER SEQUENCE 

l 10 20 30 

0 I Q M T Q S P S T L S A S \1 G D R \1 T I T C R A S Q S I N T W L A 

1 10 20 23 30 

40 50 60 

W Y Q Q K P G K A P K L L M Y K A S S L E S G V P S R F I G 5 G S G 

40 so 60 

70 so 90 100 

T E F T L T I S S L Q P D D F A T Y Y C Q Q Y N S 0 S K M F G Q G I 

70 

107 

K V E V K 

107 

80 

PANEL A - LQWER SEQU~NCE 

88 90 100 

1 10 20 J Jo I 
QIVLTQSPAIMSASPGEKVTITC ASSSISYMHW 

1 23 35 

40 50 60 

FQQKPGTSPKLW~Y~TSNLAJGVPARFSGSGSGT 
40 50 ' 60 

70 80 90 1 00. 

S Y S L T I •s R M E A E D A A T Y Y C H Q R 
88 I 90 

STYPLTFGSGTK 

t 100 -70 

106 

L ELK 

107 

80 
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1 10 20 30 

Q V Q L V Q S G A E V K K P G S S V K V S C K A S G G T F S R S A I 

l 10 20 22 30 

4 0 50 60 

I W V R Q A P G Q G L E W M G G I V P M F G P P N Y A Q K F Q G R V 

36 

70 · so 90 

T I T AD ES TNT A Y M £ L S 5 L R 5 E D T A F Y F C 

8 2 a b c 90 92 

1 1 0 117 

y s P E E Y N G G L V TV s s 
100 110 113 

PANEL B - Lm-IER SEQUENCE 

1 10 20 

Q VQL QQ S G A E LAKPGASV K M s C K A S G Y T 

22 --
4 0 

~WVKQRPGQGL 
50 60 -E W I G Y I N P S T G Y T E Y N 0 

- • ' 60 52 a 

70 80 90 

1 00 

A G G Y G I 

JO 
F . . T s Y R M 

~ 

K F K D K A 

100 - - -s----TLTADKSSSTAYMQLSSLTFEOSAVYYCARGGGV 
- 82 a b c 92 94 ,,.. __ _ 

; 110 116 

F D y. w G Q G T T L T v s s 
-._.tl~ J 1 13 

{There is a deletion in the Kabat system between F and D at beginning 
of ·la~t line.) 
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1 10 20 30

Q V Q L v Q s G A E v K K P G s s v K v s c K A s G G T F s R s A I

1 10 20 22 30

4o 50 so

I W V R Q A P G Q G L E W M G G I V P E F G P P N Y A Q K F Q G R V

36

70 ‘80 90 100

T I T A D E S T N T A Y M E L S S L R S E D T A F Y F C A G G Y G I

BZabc 90 92

110 11.7

YSPEEYNGGLVTVSS £

100 110 113 '

PANEL 8 - OWER S UENCE

1 10 2U 3U '
“P—

QVQLQQSGAELAKPGASVKMSCKASGYTF‘TSYR”
F

——

22

4o ' 50 so

l———————t52 a 50
1-

7o _ so - 90 100

TLIADKsSSTAYqussneranéa?z?ca§%csv
*- - BZabc 3 92 94.1

7 ; 110 116

FDYWGQGTTLTVSS

J .1% 113

{There is a deletion in the Kabat system between F and D at beginning

of last line.)

EWVKQRPGQGLEWTGYINPSTGYTEYHOKFKDKAI
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DATE FILED: 05/28/2010 
DOCUMENT NO: 45 

PATENT 

THE UNITED STATES PATENT AND TRADEMARK OFFICE 

of : 

John Robert Adair, Diljeet Singh Athwal and John Spencer Emtag e 
._ ! ' 

Serial No .: ' N/A 

Filed~ H~n:·,ewi~ 

Group Art Unit: 1807 

Examiner : B. Sisson 
'L.: , 

For: i~ISED ANTfBODIES 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D.C. 20231 

Dear Sir: 

PRELIMINARY ~ENDMENT 

Pursuant to 37 C . F.R. § 1.115, prior to examination of 

the above-identified patent application, please amend the claims as 

fol l ows. 

In t he claims: 

Please cancel claims 67 
// ~· 
- 72, 108, and 114 without 

prejudice . . 

Please add claims 120 - 127, as follows: 

antibody molecule having affinity for a 

antigen and comprising a composite heavy chain and a 

said composite heavy chain having a 

i nc luding compl ementarity determining regions 

domain comprising predomi nantly human 

heavy c ha in framework residues, the remaining 

es, corresponding to the equivalent residues in 

----··· 
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qohn Roberc Adair, Diljeet Singh Athwal and John Spencer Emtage 19%;?1

Serial NO-i _NfA Group Art Unit: 1807 {fégflgyg
Filed; HerewiEh Examiner: B. Sisson'L

For: [WISED ANTIBODIES ’

In re aynlication of:

Honorable Commissioner of
Patents and Trademarks

Washington; D.C. 2023i

Dear Sir:

PRELIMINARY AMENDMENT

Pursuant to 37 C.F.R. § 1.115, prior to examination of

the above—identified patent application, please amend the claims as

follows.

In the claims: /r’/ \ Jo
. // “’1

Please cancel claims 6? — 72, 108, and 114 without

prejudice.

Please add claims 120 - 127. as follows: ___"_____.__....~_———-u-

\___

predeterminec antigen and comprising a composite heavy chain and a

  

An antibody molecule having arfinity for a 

 
 

 

cemplementary light chain, said composite heavy chain having a

l

C;‘ variable domai including' complementarity determining regions
{C 5), said ariable domain comprising predominantly human

heavy chain framework residues, the remainingcaptor antiboCi?“
heavy chain resi es, corresponding to the equivalent residues in

.- Carter Exhibit 2013
Carter v. Adair

Interference No. 105,744
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a n tib ody having affinity f o r said p redetermined antigen, 

a ccording t o t he Kabat numbering sys tem, in said composite 

said CDRs comprise donor residues at l e ast at residues 

50 to 58 , and 95 to 102; and amino a cid residues 23, 24, 

least are donor residues, ~uioed that the an.tibod} does 

r.ecepte:r. 

~. The antibody molecule of claim~~ wherein amino 

acid residues 26 to 30 and 59 to 65 in said c omposite heavy chain 

a re a dditio nally donor residues. 

\ 
The ant i body molecule o f c l aim ~ wherein amino 

a c id r e sidues 71 , 73r and 78 i n said compos i te heavy chain are 

additiona lly donor residues . 

A The antibody molecule of claim~ wherein at least 

one of ami no acid res idues 1, 3, and 76 in said composite heavy 

chain are additionally donor residues. 

I \ 
~ The antibody molecule of clai m pu-; wherein at least 

o ne o f a mi no acid residues 36, 94, 104, 10 6 , a nd 1 07 in said 

composite heavy c hain are addit i onal ly do no r res i dues. 

- 2 -
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v 

l ~~- e of amino acid 

R,\f-o/ composite heavy 

claim~ wher-ein at least 

67, and 69 in said 

--

. ·, 

~ The antibody molecule of claim ~ wherein said 

complementary light chain is a composite light chain having a 

variable domain including compl ementarity determining regions 

(CDRs) , said variable domain comprising predominantly human 

acceptor antibody light chain framework residues, the remaining 

light chain residues corresponding to the equivalent residues in a 

donor antibody having affinity fox said predetermined antigen, 

wherein, according to the Kabat numbering system, in said composite 

light chain; said CDRs comprise donor residues at least at residues 

24 to 34, 50 to 56, and 89 to 97; and amino acid residues 46, 48, 

58, and 7l at least are donor residues . 

" r The 
1 

antibody molecule of claim~ wherein amino 

acid residues l, 3, 60 (i f this residue can form a salt bridge with 

residue 54), and 70 (if this residue can form a salt bridge with 

residue 24) in said composite light chain a r e additionally donor 

residues. --

- 3 -
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y”

ibody molecule of clainulfléf’wherein at least 
 

e of amino acid residues 2, 38, 45, 67, and 69 in said

idues.

I
ridgi The antibody molecule of claim lad? wherein said

complementary light chain is a composite light chain having a

oomposite.heavy chain are additionally don

variable domain including complementarity determining' regions

(CDRs), said variable domain comprising predominantly human

acceptor antibody light chain framEWork residues, the remaining

light chain residues corresponding to the equivalent residues in a

donor antibody having affinity for said predetermined antigen,

wherein, according to the Rabat numbering systemJ in_said composite

light chain; said CDRs comprise donor residues at least at residues

b 2.4. to 3’1,
58. and_71.at least are donor residues.

{ 7
l}3di The antibody molecule of claim/11%: wherein amino

50 to 56, and 39 to 9?; and amino acid residues 45, as,

acid residues 1, 3, 60 {if this residue can form a salt bridge with

residue 54), and 70 (if this residue can form a salt bridge with

residue 24) in said composite light chain are additionally donor

residues.——
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REMARKS 

The present application is a continuation of U.S. 

Application Serial No. 07/743,329 (hereinafter the "' 329 

application") under 37 C.F .R. § 1.62. 

Claims 67 - 72, 108, and 114 were pending in the '329 

application . Those claims have been cancelled in the present 

amendment . Applicants reserve the right to pursue the subject 

matter of the cancel led claims in continuation or d i visional 

applications, as may be appropriate . 

Claims 120 - 127 are being submitted in the present 

amendment . Support for the amendments is found in the application 

as originally fil ed as indicated below. In claims 120 and 126 , the 

specification that the variable domain "predominantly" compr ises 

"human acceptor framework residues" is supported by, inter alia, 

page 3, lines 16 - 21, of the application as originally filed . The 

problems at t endant to chimerics are there in described. It is also 

clear from the number of framework residues discussed as being 

changed to donor that the framework residues remain , predominantly, 

acceptor. Support for the residues specified as donor in claim 120 

can be found, inter alia, on page 7, first full paragraph, page 19 , 

Section 1 , and page 46, Section 15.2 . 1 . Support for the residues 

specified as donor in claim 126 can be found , inter al i a, on page 

17, lines 12 to 14 and page 18, Secti on 3.1 . 

- 4 -
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As to t he remaining claims, support fo r the residues 

specified as donor in claim 1 21 can be found, inter alia , on page 

8, middle par agraph and page 17, Section 1. Support for t he 

residues specified as donor in claim 122 can be found, inter alia, 

on page 7, first full paragraph. Support for the residues 

spec ifie d as donor in c laim 123 can be found, inter alia; on page 

20, Section 2.1 .1. Support f or the residues spe c ified as donor in 

claim 1 24 can be found, inter alia, on page 21 , l ines 10 to 12. 

Support for the residues specified as d onor in claim 125 can b e 

found, inter alia, on page 21 , lines 13 to 16. Support for the 

r esidues specified as donor in claim 127 can be ·f ound, inter alia , 

on p age 21, line s 3 to 7 . 

In a helpfu l 

b etween Exami ner Sisson 

telephonic 

and t he 

d iscussion 

unders igne d, 

on June 2, 1 994 

Examiner Sisson 

expressed his reservat i ons r egarding specification o f accep t or 

residues i n the c laims. The present claims do no t specify acceptor 

residues. It is expected that this concern has been obviated . 

Alterna t i vely, the p resent claims s peci fy that the 

va r:iable domain compri ses "predominantl y human acceptor antibody 

heavy chain f ramework residues" . It is, thus, asserted that any 

c oncerns regarding the claims encompassing chimeric a ntibodies in 

which the entire variable domain is of donor origi n have been 

obv iated. 

- 5 -
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The Examiner also indicated dur ing t hat discussion that 

his concerns were more directed to i ssues of scope and that, if the 

claims contained critical limitations not taught in the art, the 

art reject i ons would not be a problem. 

Applicants believe t hat, in light of the amendments, the 

application is now in condition for allowance and request early 

notification of t he same. To t he extent thi s belief is erroneous , 

Applicants request that the Examiner contact the unders igned at 

(215) 564-83 52 to discuss the same. 

Date: September 7, 1994 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS 

One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
(215) 568-3100 

Respectfully submi tted , 

&.~i~~ 
Registration No. 35,719 . · 

- 6 -
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DATE FILED: 05/28/2010 
DOCUMENT NO: 46 

IN THE UNITED ST.ATES PATENT AND TRADEMARK OFFICE 

In re application of: 

John Robert Adair, Diljeet Singh Athwal, and John Spencer 

Serial No.: 08/301,569 

Filed : 9/07/94 

For: HUMANISED ANTIBODIES 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D.C. 20231 

Dea r Sir: 

Group Art Unit: 1806 

Examiner: D, Adams 

I. l)otaan Y•tlco 'frujiiJo. Rogi.J.tratlon No. 36,719 cenlty that lhis 
eouu:'orwitt.CO' j' boin9 Cl~posHed with tf•o V.ti. f,oslal Service as, Fht Cleu 
maU ill i n ..,-,,mlopo Mt.dto.n&ed 10 1110 Commk:"Of\Cf ot PA\~nlt 11nd TndOt"r\&llc.s, 
Wa .... ~IOO. D.C. 20l31 . 

Please amend t he application as fol l ows . 

I n the Specificati on: ~ 
Page 1, line 2, after ''fi led September 17, 19 91", please 

insert -- , now abandoned--. 

J Please insert new page 94. 

I n the Claims : J 
Claim 1 20 , line 12, please delete, ", provided that the 

antibody does not have aff i n ity for t he PSS cha i n o£ the human 

i nt erl eukin 2 recept or." 

.-. . ~ 
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REMARKS 

This paper is being f iled in r esponse to the Office 

Ac tion mailed on May 16, 1995. The following comments use the 

section numbering set forth in the Office Action. Applicants 

r espectful l y r e quest reconsideration and withdrawal of all 

rej ect:i.ons. 

CLAIM AMENDMENT 

As will be shown below, a refere nce which the Examiner 

initially asserted as prior art '11as not publ ished before the 

priority date. The "provided· that " clause in claim 120 was 

i nserted i n view of this reference . Since the rejection over this 

r eference is not proper , c la im 120 has been amended accordingly. 

Sections 15 to 18 

The contents of these sections are noted . . No a c tion is 

r equired . 

Section 19 

I t is believed that this point has b een take n care of by 

the amendme n t to the description. 
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Section 2 0 

The Abstract has been added in the required form on new 

page 94. The text of the abstract is found on the cover page of 

the PCT publication from which the present application derived and, 

therefore, does not represen t new matter. 

Sectiona 21 to 23 

In t hese sections, the Exami ner raises objections to the 

description and claims under 35 USC § 112, first paragraph. The 

Examiner alleges that the specification fails to provide an 

enabling disclosure. However, it appears that the Examiner is 

actually ques t ioning whether the invention will work over the 

e ntire of the scope of the claims. 

As regards enablement, the first paragraph of § 112 

requires t ha t a person skilled in the art shoul d be able to make 

and u se the invention. In order to make and use the invention, 

the skilled person needs to be abl e to carry out the following 

steps, all of which are c learly set out in the specifi cation. 

1. Obtain a donor antibody having affini t y for a 
predetermined antibody . This can best be done 
either by obtaining a hybridoma, for instance from 
a culture collection such as the ATCC, or by 
producing a hybridoma, using the we ll established 
Kahler-Milstein procedure. 

2. Determine the sequences of the variable domains of 
the heavy and light chains of the donor antibody. 
As shown in t he specification, this can best be 
achieved by isolating eDNA from the hybridoma , 
sequencing the eDNA and decoding the eDNA ·to give 
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the amino acid sequence. 

3. Number the amino acid sequences from the donor 
antibody accordi ng to the Kabat numbering system . 
For any person of skill i n the art, this is a 
s imple matter, as the Kabat numbering system was 
well established at the priority date of the 
application . Thus, the skilled person woul d 
readily be able to i dentify the donor residues 
specified in the present claims . 

4. Determine the amino a cid sequences of the variable 
domains of s human antibody . This is again a 
simple matter as the sequences of a large number of 
h uman an tibodies have been published, f or instance 
by Kabat . Thus, this merely requires the s killed 
person to look in a readily available reference 
book. Alternatively, t he ski l led person would look 
i n any one of a large number of papers disclos i ng 
the sequences of human antibodies. 

5 . Number the human amino acid sequences . Quite 
often, this had already been done. In any event, 
t he comments in 3 above apply. 

6 . Determine the composite sequence(s) in accordance 
with the instructions in the claims . This merely 
requires comparison of the numbered sequences of 
steps 3 and 5 . 

7. Produce DNA molecule{s) encoding the composite 
sequence(s) determined in s t ep 6. This is a matter 
of standard recombinan t DNA technology. The DNA 
molecule(s} could be produced by total synthesis, 
partial synthesis or mutagenesis techniques, all of 
which were well know in the art at the priority 
date. 

8. Transform a suitable host cell with the DNA 
sequence(s) produced in s tep 7 such t hat t he host 
cell expresses the DNA sequence(s ). This again is 
a matter of standard recombinant DNA technol ogy. 

It is to be noted that the present spe cification 

discloses copious details how to carr y out all these steps . For 

i nstance, on page 25, there i s a description of how to grow 
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hybridomas. On page 30, there is a description of eDNA preparation 

and screening, with details of probes to be used. Page 31 

discloses details of DNA sequencing and production of expression 

vectors. Page 36 gives details of expression. Further on in the 

specification, even more detailed instructions a re provided for the 

production of antibodies as defined in the present claims. 

The procedures disclosed in the present specification 

could have been applied by any skilled person at the priority date 

for any available donor antibody or for any donor antibody the 

skilled person could have produced. The skilled person is told 

exact l y what to do and how it can be done. The skilled person is 

given a number of examples to follow . It cannot be seen that this 

would require "undue experimentation''. 

The Examiner has not pointed to any step in the disclosed 

processes which could not have been carried out by a person of 

skill in t he art. If the Examiner believes that any particular one 

or more of the steps could not have been carried out by a person of 

skill in the art , i t i s requested tbat the Examiner provi de 

evidence of the same or, if in the Examiner' s knowledge, provide an 

affidavit, both pursuant to 37 C.F.R. §1.107. 

It is submitted that, in the absence of any evidence to 

the contrary, it must be accepted that the skilled person could 

have started with any donor ant ibody and followed the instructi ons 

in the s pecification to produce an antibody as now claimed. 
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The Examiner's real point appears to be that he does not 

believe that carrying out the steps referred to above would always 

lead to the production of a useful antibody. However, the Examiner 

has provided no evidence to support his belief; nor is this a 

requirement for enablement. In re Sarrett, 14 0 U.S.P.Q. 474 

(C .C .. P .. A., 1964), reh~g denied. rr t he mere possibility of 

inclusion of inoperative substances does not prevent allowance of 

broad claims." (emphasis in original) Id., 140 U.S.P .Q. a t 486. 

Regardless, as the Examiner has pointed out in Section 22 

(A) of the Office Action, the present specification provides a 

number of e xamples in which t he procedure ·described in the 

specification has been applied successfully. The specification has 

examples relating to OKT3, OKT4A, B72.3 (an anti-mucin MAb), R6-5-

D6 (an anti-IC~1-1 MAb) and 61E71 h TNF1 , hTNF3 and 101.4 (all anti 

TNF MAbs) . Thus, the specification by itself provides examples in 

which MAbs against a variety of different antigens have been 

successfully humanised. 

The Examiner i s also referred to the enclosed Declaration 

executed by Dr. G. T. Yarranton (who the Examiner met during 

interviews on other cases last year) . This declaration provides 

further evidence that the Applicants' employers have successfully 

used the procedure disclosed in the specification to humanise 17 

antibodies. 
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The Examiner cannot point to a single example where 

anyone has tried to use the procedure set forth in the present 

specification and has failed to produce a useful ant i body. The 

Examiner has merely referred to three papers which do not even try 

to put the Applicants' invention into effect. It is submi tted that 

this does not provide any evidence that the procedure set forth in 

the present specification cannot be applied to any antibody. It is 

the claimed invention which is relevant to an analysis of 

enablement. Ex parte Ehrlich, 3 U.S. P .Q. 2d 1011 (Bd . Pat. App's. 

Int. 1987 ) . 

The first paper to whic h the Examiner refers is Reichmann 

et a l. (Nature, 372, 323-327, 1988). This paper shows the results 

of "reshaping" t he rat monoclonal antibody YTH34.5HL . As can be 

seen from Table 1 in the right hand column on page 325, Reichmann 

made four heavy chain constructs. The f i rst (RaVHCAMP) is a 

chimeric heavy chain having the rat heavy chain domain fused to a 

human constant region. In the other three constructs, the heavy 

chain variable domain is predominantly of human origin but all 

three CDRs (residues 31 to 35, 50 to 58 and 95 to 102) correspond 

to those of the rat antibody . In the second construct , only the 

CDRs are rat r esidues. In the third construct, in addition to 

changing the CDRs, r esidue 27 has been changed to a more usual 

human residues {Ser ~ Phe) . In the fourth construct, in addition to 

changing the CDRS, residues 27 and 30 have been changed to more 
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usual human residues (27 Ser ~ Phe, 30 Ser ~ Thr) . In the light 

chain construct only the CDRs are changed to rat. 

It can thus be seen that Reichmann does not disclose a 

procedure which leads to an antibody as defined in the present 

c laims . As far as the heavy chain is concerned, Reichmann does not 

even ment i on Kabat residues 23, 24 and 49, let alone change them to 

the rat residues . Reichmann did not carry out a procedure as set 

forth in the present specificati on and thus Reichmann does not 

provide any evidence which shows or suggests that the present 

procedure cannot be put i nto practice for any antibody. 

The second paper to which the Examiner refers is Queen et 

al. (PNAS-USA, 86 10029-10033, 1989). However, as is discussed in 

more detail below, Queen et al . is not prior art. Nonetheless, to 

the extent Queen et a l. is contemporaneous, it will be discussed. 

Queen adopts an entirely different approach than that set forth in 

the present specification. This can be seen from the passage in 

the right hand column on page 10031 headed "Construction o f a 

Humanised Anti-Tac Antibody" . The first step in this approach is 

to select human acceptor sequences which are as homologous as 

possible to the mouse donor antibody . The second step is to use 

the donor CDRs in the human acceptor sequence. The third step is 

to carry out mol ecul ar modelling and then to select donor residues, 

to be put into the acceptor sequences, on the basis of various 

criteria. This leads to a composite variable domain sequence which 
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contains a l arge number o f donor residues. Although the p r ocedure 

u sed by Queen is different from t hat disclosed in the present 

specification, in the heavy chain, the CDRs and residues 23, 24 and 

49 al l correspond to those residues in the donor mouse ant ibody. 

Thus, the humanised antibody of Queen is, to a certain e x tent, in 

accordance with the present inve n tion. 

However, the foregoing residues were not the only 

residues transformed to donor in Queen. This point was 

acknowledged by the Examiner on page 4, lines 35-36 , of the Office 

Action. It is to be noted that Queen's humanised antibody has only 

one third of the affinity of the donor mouse antibody. This is not 

a particul arly good result as the aim of any humanisation procedure 

is to recover t he same affinity as that of t he donor antibody. It 

is believed thac t he reason for such a low recovery of af f inity by 

Queen is due to there being too many donor residues i n the acceptor 

frameworks. It is believed that, had the procedure of the present 

specification been adopted, c ertain of these residues would not 

have been changed , and improved recovery of affinity would have 

been obtained. 

Neverthe l ess, given the above explanation of the l ow 

recovery affinity in Queen, it can be seen that, if anything, Queen 

shows that following the procedure of the p resent specification 

wi l l l ead to the production of useful antibodies 
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In passing, it is to be noted that the Examiner appears 

t o be laboring u nder a misconception. The Examiner refers in 

Section 22 (A) to the changes resulting "in increased antigen 

binding affinity". The present Applicants do not c l aim that using 

the procedure of the specification wil l result in increased 

affinity. The aim of the invent i on is to provide an antibody 

having equivalent aff i n ity to that of the donor antibody, but with 

increased human compatibility. The problem with mouse or rat 

antibodies is not that they have l ow affinity. They generally have 

very good affinity. The problem is that they are not compatible 

with humans. Thus, the problem is to retain the affinity but to 

remove human incompatibility. 

It is no doubt true that , in some cases, it is possibl e 

to increase the affinity of the antibody by using the procedure of 

the present specification. However, this is a bonus effect and i s 

not the object of the invention. Thus, while r ecovering one third 

of affinity may not be acceptable, recovering close to 100% of 

activity is more than enough. It is therefore suggested that the 

Examiner should look at the present invention in terms of 

recovering, not increasing, affini t y. Nonetheless, an increase i n 

affinity is an unexpec:ed r esult relevant to nonobviousness. 

Returning to the main theme of this Section the Examiner 

finally relies on Chothia et al. (J. Mol. Biol., 196, 901917, 

1987). However, this has no bearing a t a l l on whether the present 
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invention is applicable to any donor antibody. 

Chothia describes theoretical work carried o ut on the 

structures and sequences of kno wn antibodies or antibodylike 

molecules. These are all "natural" molecules in that they have not 

been in any way engineered. Chothia studied the resolved 

c rystallographic structures of s ome of these molecules and also 

compared the sequences of the molecules . Most of the work was 

concerned with the conformation of the antigen-binding loops (Ll to 

L3 and Hl to H3). thothia arranged the loops into groups, called 

"canonical structures ". 

Chothia also looked a t the framework regi ons to a certain 

extent and identified certain framework residues which appeared to 

be involved i n positioning the loops. However, Chot hia appears t o 

believe that these residues are specific to the loops with which 

they are associated . There is no indication that it is possib le to 

make any predictions on the basis of these observations. 

It can thus be seen that Chothia did not make any 

composite antibody chains, nor did Chothia produce any a ntibody 

chains by recombinant DNA technology . Most importantly, Chothia 

did not even at tempt to produce a composite antibody chain using 

the procedure o f the present specification. Thus, Chothia provides 

absolutely no evidence that one skilled in the art could not apply 

the t eachings given in the present speci fication to any donor 

antibody. 
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It is submitted that the disclosures in Reichmann and 

Queen aYe relevant in one sense, in that they clearly show that, at 

the priority date, the skilled person was able to carry out all the 

necessary steps, for instance using recombinant DNA technology, to 

produce composite antibody chains. 

support the Applicants' view that 

provides an enabling disclosure. 

Thus, Reichmann and Queen 

the present specification 

It is submitted that the Examiner's objection under 

Section 112 confuses the requirement for an enabling disclosure 

with the requirement for the invention to be nonobvious. As to 

enablement, the question to be asked is whether the skilled person, 

given the teaching in the specification , could have put that 

teaching into effect. In t he present case, it is c lear that the 

skilled person was able to carry out the necessary steps to produce 

an antibody according to the claims, using any donor antibody. 

Moreover, the present specification clearly shows that the 

procedure disclosed therein had been used successfully to produce 

a number of humanised antibodies having affinity equivalent to that 

of the donor antibody. Thus, on the basis of the teaching in the 

specification, the skilled person had every reason to expect t hat 

the procedure would be applicable to any donor antibody . As has 

been shown above, the prior art does not provide any evidence to 

suggest otherwise . 
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It is no dou bt true, as the Examiner stated in Section 22 

(A), that the prior art does not teach that a standardized 

principle is possible. However , this has no relevance to the 

question of enablement, because the prior art does not include the 

disclosure in the present specification. Absent the disclosure in 

the present specification , the skilled person would not have b een 

taught that there was a standardized principle. This merely shows 

that the claimed subject matter is non-obvious. It does not show 

that the teaching in the present description is non-enabling. 

In summary, it is submitted that: 

(i) the present specification provides al l the 
instruct.ions necessary to enable the procedure disclosed 
therein to be put into effect for a ny donor antibody; 

(ii) Reichmann and Queen confirm that, at the priority 
date, the skilled person was able to carry out the 
disclosed procedure; 

(iii) the present specification shows that the disclosed 
procedure had been applied succe.ssfully to a number of 
donor antibodies, thus providing the skilled person with 
a reasonable expectation that the procedure is app l icable 
to any donor antibody; 

(iv) there i s no e v i dence to show that the procedure is 
unsuccessful; and 

(v} the prior art is not relevant to the skilled 
person's expectation of success because it does not 
include the disclosure in the present s pecification . 

It is therefore submitted that the present specification 

provides an enabling disclosure for the whole scope of the claims. 
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For the above reasons , it is respectfully requested that 

the rejection under 35 USC § 112 against the specification and 

claims be withdrawn. 

Section 25 

Th e Applicants confirm t he Examiner's presumption that 

the subject matter of all the claims was commonly owned at the time 

the inventions covered by the claims were made. 

Sections 26 and 27 

The Examiner's raising of a provi s i onal obviousness- t ype 

double patenting rejection is acknowledged . This will be dealt 

with, probably by use of a terminal disclaimer, once the Examiner 

has acknowledged that t he claimed subject matters in this and the 

co-pending application are patentable. 

Section 28 

In Secti on 28, the Exami ner rejected all the claims as 

allegedl y being obvious over Reichmann (see above) , Queen {see 

above) and Waldmann {sic) {EP-A- 0 239 400). It is presumed that 

the Examiner correctly cited the European patent application number 

(EP-A-0 239 400) for the third reference. If this is the case, the 

applicant is Winter. The Applicants therefore assume that the name 

for the third reference should be Winter . If this is not the case, 
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the Examiner is requested to identify the Wal dmann paper to wh ich 

h e r efers. 

As a preliminary point, it is submitted that Queen et al. 

is not part o f the prior art. The attached Declaration by the 

undersigned attorney shows that Queen was not publish ed before the 

priority date of the present application . Thus , Queen cannot be 

used to attack the present clai ms. 

The present application is a nat ional phase filing of a 

PCT application claiming a foreign priority date of December 21, 

1989. As indicated in the attached Declaration of t he undersigned, 

the journal vo l ume in which the Queen et a l . reference appeared was 

not ma i led unt il December 20, 1989. Th e journal was mailed by 

second class mail . Accordingly, no addressee could h ave received 

the journal before December 21 , 1989. 

As the Examiner is aware, magazines are e ffective as of 

the date they are rece ived, not the date t hey are mailed . M.P.E.P. 

§ 715.01( c) . As no addressee could have received the r eference 

b efore the forei gn priority date, no addressee could have been in 

possession of the reference such that the subject matter sought to 

be patented as a whole would have been obvi ous "at the time the 

i nvention was made. " 1 I ndeed, in Protein Foundation, Inc. v. 

Brenner, 151 U.S . P.Q. 561 (D.D . C. 1966 ), the court took judic i al 

1 In that r egard, the time differen tial is also e mphasized. 
The priority applic ation was filed in the United Kin gdom . The 
reference volume was ma iled in the United States. 
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not i ce o f the fact tha t second class mai l does not travel and i s 

not distributed a s fast as first class mail. The court concluded 

that no magazine was delivered two days after being mailed i n bulk. 

Id., at 562. Regardless, it is emphasized that Queen et al. 

discloses t hat only 1/3 of the affinity of t h e murine antibody was 

recov e r ed in their slightly less "human" antibody, and that 

11 further work 11 was needed. 

Since Queen is not part of the p rior art, it is presumed 

that the Examiner's obviousness rejection can o nly be based on 

Reichmann and Winter. Before discussing those references in 

details, the Examiner is referred to Sectio n 22 (A) of the Office 

Act ion , wher e i n the Exami ner himself states that: 

The prior art does not t each that a 
standardized principle of wh i c h amino acids 
mus t always be changed i s possible, but 
i nstead appears to teach that three 
dimensional structures of the antibodies and 
a n understanding of protein f o lding prop ert ies 
is necessary to reasonable (sic) predict which 
amino acids will be effective in retaining 
antigen binding ability for a particular 
antibody. 

It is submitted that this statement completely undermines 

the Examiner's position on obviousness. I f the ski lled person is 

not taught that a standardized principle is possible, it cannot be 

seen how the present inventio n, d irected t o a standardized 

principle, can be obvious. 

I t is a l so t o be p o i nted out t hat the present invention, 

a s se t forth i n the claims, i s not that it wil l be necessary to 
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change some (unspecified) framework residues. The invention is 

that it will be necessary to change certa in, caref ully specified 

framework residues. Thus, the Examiner has to go beyond showing 

t hat a standardized principle was possible and has to show that the 

skilled person would inevitably have been led to the residue 

changes set forth in the present claims. As the Examiner admits in 

Section 28 of the Office Action: 

Neither Reichmann et al. or Queen et al. teach all of t h e 
exact mutations found in the claimed antibodies. 

It thus cannot be seen how it can be obvious to get to 

the p resent invention. 

This conclusion is reinforced if the prior art references 

cited by the Examiner not including Queen are properly considered. 

It is firs t l y to be pointed out that Wi nter was published in 1987, 

whereas Reichmann was published in 1988. Moreover, one of the 

authors of Reichmann is Dr. \"Vinter, the sole inventor of Winter. 

It can thus be clearly seen tha t Reichmann follows on from the work 

of Winter. It is therefore bel ieved that it is appropriate t o 

discuss Winter first and then Reichmann as this reflects the way in 

which the art developed. 

Winter teaches the basic concept of CDR-grafting. Thus, 

Winter clearly teaches the production of a grafted antibody in 

which onl y the CDRs (as defined by Kabat) from a donor antibody are 

grafted into an acceptor antibody in place of its natural CDRs. 
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There are examples in the c i tat ion showing this CDR grafti ng 

procedure. It is to be noted that in the examples, it is only the 

CDRs which are changed . No changes at all are made in the 

framework regions . 

It is no doubt true that Winter contains a passage from 

page 7, line 25 to page 8, line 18 which refers to the possibi lity 

that framework res i dues may need to be changed . However, this 

passage is entirely devoid of any practi cal teachi ng. It does not 

mention a single residue number, nor does it even mention possi ble 

locations for such residues. Thus, Winter provides absolutely no 

s uggestion, much less gui dance, as to where to look f or framework 

residues which may need changing . 

The Examiner has asserted in Section 22 {A} of the Office 

Action that: 

it would require undue experimentation for 
a person of ordinary skill in the art to 
practice applicant's claimed invention from 
what has becn disclosed in the specification . 

Although the Applicants bel ieve, for the reasons set 

forth above, t hat this is not true of the present specification, it 

i s submitted that the Examiner's assertion applies with full force 

to Wi n t er. The passage i n Winter i s merely an invi tation t o carry 

out further experiments without providing any directions or even 

hints as to how to carry out such experiments . It is therefore 
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submitted that the present claims are not at al l obvious over 

Wint er. 

Turning now to Reichmann , it can be seen t hat this 

fol lows o n from Winter . The fi rst construct made by Reichmann is 

one in which o nly the donor CDRs are g rafted i nto the acceptor 

frameworks . This construct is HUVHCAMP. As can be seen from Table 

1, the first construct was nearly 40 times worse at binding antigen 

than the original rat antibody and was immeasurably worse in a 

complement b inding assay. Reichmann therefore p r oduced two more 

constructs. HuVHCAMP (Ser 27 ~ Phe , Ser 30 ~ Phe) and HuVHCAMP 

{Ser 27 -. Phe, Ser 30 ~ Thr). The further changes i n these 

constructs significantly improved both antigen b i nding and 

complement activat i on, but not to the level of the rat antibody. 

The reaso n f or making the f urther mut ations at posit i ons 

27 and 30 is set forth in the l eft-hand column on page 326 o f 

Reichmann. It can be see.n t hat, at residue 27, the human acceptor 

sequence was unusual. Residue 27 was therefore c hang ed to the more 

usual human r esidue. The change at residue 3 0 was made to bring 

the extended CDR, i ncluding t he surface loop (residues 26 to 32) as 

well as the Kabat CDRs (residues 31 to 35) into conformity with 

t hose of the rat antibody. Thus, one muta tion has t h e e ffect of 

making the graf ted antibody l ook more human. The other mutation 

ha s the effect of extending CDRl. 
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I t cannot be seen how this c a n in a ny way s uggest t he 

p r esent invention. At best, it suggests that it wou ld be bette r to 

de f ine CDRl as b e ing r es idues 26 to 35 in t he heavy chain. 

However , this certainly does not teach a general principle of 

changing framework residues and in particular it does not suggest 

that the particular framework residues of t h e present claims should 

be altered. 

The passage on page 326 of Reichmann ends with the 

following sentence. 

This s ugges ts that a lter ations in t he 'Kabat' 
f ramework r egion can enhance t he affinity of 
t he ant ibody a nd e xtends previous work in 
wh ich an engineered change in t he 
hypervariabl e region yielded an antibody with 
i ncreased affi nity. (emphasis adde d ) . 

Again, this is merely a suggestion fo r furt her work . I t 

does not provide any h int or direction as to how the work should 

proceed. The only teaching is to e x tend CDRl to include the 

surface loop . Thus, this certainly does not even remotely suggest 

the specific res i due changes of the present c l a ims . 

The Examiner assert s that: 

it would have bee n prima facie obvious 
t o apply the teach ing s of Winter to 

those o f Reichmann 

However, the Examiner appears to have f ailed to appreciate t ha t t he 

t eaching of Wint e r i s a l ready contained in Reichmann . I n fact, the 

t eaching of Reichmann is based on the teaching of Wi nter. The 
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teaching of \vinter was also published in Jones et al. (Nature, 321, 

522-525, 1986), of which \-linter is a co-author. Jones is reference 

19 in Reichmann and is referred to in the paragraph bridging pages 

323 and 325 of Reichmann. This paragraph makes it clear that Jones 

(and thus Winter} provided the basis for the work reported by 

Reichmann. Thus, the obvious combination of Winter and Reichmann 

had already been made in t he prior art. However, despite having 

t he expertise of Winter to cal l on, Reichmann comes nowhere near 

the present invention. It is therefore submitted that Reichmann by 

i tself proves that a combination of Winter and Reic hmann does not 

l ead to the present invention. 

Accordingly, Applicants submit that the Examiner has no t 

established a prima facie case of nonobviousness of Applicants 

invention, with or without the Queen et al. reference. In fact, 

the Examiner's arguments under 3 5 U.S. C. § 112 support this. 

Alternatively, to the extent a prima faci e case is believed to be 

established, it is rebutted by the unexpected results of increased 

affinity. 

For the above r easons, it is requested that the rejection 

under 35 U.S.C. § 10 3 be withdrawn . 

Secti on 29 

A copy of doc ument AT is encl osed. 
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Summary 

It is submitted that the remarks set forth above and the 

evidence sent herewith clearly show that the pre sent application is 

in order for allowance which is hereby respectfully requested. 

Date : September 18 , 1995 

WOODCOCK WASHBURN KURTZ 
MACK IEWICZ & NORRIS 

One Liberty Pl a ce - 46th Floor 
Phi ladel phia, PA 19103 
(215) 568 - 3100 
DYT/mb 
Enc l osures 

Respectfully s ubmitted, 

ib'WA1 tJaib-~L 
Doreen Yatk{/~ruj illo 
Registrat ion No. 35,719 

- 22 -

Board Assigned Page #9~ ·1 
PFIZER EX. 1095 

Page 1064



08/ 23/ 95 FR I 14:25 TEL 215 s~s. ·JlOODAT~wrrtED: ~~8/201 0 . .t: DOCUMENT KJO: 47 

Ill 003 ~ 

.• . 

... 

DOCKET NO.: CARP-0046 PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re patent application of: 

Adair, et al. 

Serial No.: 08/485,686 

File~ : June 7, 1995 · 

For: Humaoised Antibodies 

. Assistant Commissioner for Patents 
Washington DC 20231 

Sir: 

Group No. : 1806 

Examiner: Not Yet Assigned. 

CEAT,-,ICATE 01' 'ACSIMILE TII.ANSMISSION 
I. - Yako TrWliJo. Rcglsmlkwo Ito. ll.'llll ...,;ry llw Ibis~""" is 
-.. &a:lnrile ....,mimld 1> Euoni.IIIOt C<elo II (71Jl) :KJS.4l42 >L !!It II.S. l'ol=t uod 
T_,..,t Office., WMOI>iloi""'· D.C. 20231 . 

PRELIMINARY AMENDMENT 

Prior to examination, please amend the above-identified application as follows: 

1D the Claims: 

Please cancel claims 1-23. 

__________________ _!P~~~a~se~a~d~d~lli~e~fo~ll~o~w~m~g~c~la~nn~s~:------~~-----------------------------~ 

24. Antibody molecule having predeteintined antigen and 

comprising a composite heavy chain and a light chain, said composite heavy 

chain having a variable domain including co ity determining regions (CDRs), ~id 

variable domain comprising predomi ntly ceptor antibody heavy chain framework 

residues, the remaining heavy chain residluelm:on:esponding to the equivalent residues in a donor 
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antibody having affinity for said predetermined antigen, 

numbering system, in said composite heavy chain: said CDRs comprise donor residu 

at residues 31 to 35, 50 to 58, and 95 to 100; and amino acid residues 23, 24, 4 

78 at least are donor residues. 

25. An antibody molecule having affmity for a pre termined antigen and 

comprising a composite heavy chain and a complementary light c , said composite heavy 

chain having a variable domain including complementarity dete 

.· variable domain comprising predominantly human acceptor tibody heavy chain framework 

residues, the remaining heavy chain residues, corresponding 

antibody having affmity for said predetoaf'lmu,. 

donor residues. 

the equivalent residues in a donor 

wherein, according to the Kabat 

comprise donor residues at least 

one or more of residues 1, 3, 46, 

27. An antibody a claim 25 wherein one or more of residues 1 , 3, 46, 

· 47, 48, 58, and 71 are additio y d~nor residues. 

28. ody molecule having affinity for a predetermined antigen and 

comprising a composite eavy chain and a complementary light chain, said composite heavy 

chain having a variabl domain including complementarity determining regions (CDRs), said 

variable domain co rising predominantly human acceptor antibody heavy chain framework 

residues, the r-..u•~~U¥L&UO heavy chain residues, corresponding to the equivalent residues in a donor 

affmity for said predetermined antigen, wherein, according to the Kabat 

- 2 -
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nwnbering system, in said composite heavy chain: said CDRs comprise donor residues at ast 

at residues 31 to 35, 50 to 58, and 95 to 100; and amino acid residues 23, 24 and 49 at ast are 

donor residues, provided that the antibody does not have affinity for the p55 chain 

interleukin 2 receptor. 

29. An antibody molecule having affinity for a 

comprising a composite heavy chain and a complementary light , said composite heavy 

chain having a variable domain including complementarity termining regions (CDRs), said 

variable domain comprising predominantly human acceP, r antibody heavy chain framework 

residues, the remaining heavy chain residues, con:esp~[Dg to the equivalent residues in a donor 

antibody having affmity for said predete tigen, wherein, according to the Kabat 

munbering system, in said composite , vy DRs comprise donor residues at least 
J . 

at residues 31 to 35, so· to 58, and 5 to 

78 at least are donor residues, provided 

of the human interleuk:in 2 receptor. 

30. 

not have affinity for the p55 chain 

finity for a predetennined antigen and 

comprising a composite hea nand a com emenrary light chain, said composite heavy· 

chain having a variable do a lementarity detennining. regions (CDRs), said 

variable domain compris· g p · ntly human acceptor antibody heavy chain framework 

vy chain residues, corresponding to the equivalent residues in a donor 

antibody having a ·ty for said predetermined antigen, wherein, according to the Kabat 

numbering system in said composite heavy chain: said CDRs comprise donor residues at least 

at residues .26 t 35, 50 to 65, and 95 to 102; and amino acid residues 23, 24, and 49 at least 

are donor res· ues, provided that the antibody does not have affinity for the p55 chain of the 

.:. 3 -
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31 . An antibody according to claim 28 wherein one or more of residues l / { 46 .. , , ' 
47, 48, 58, and 71 are additionally donor residues. 

32. An antibody according to claim 29 wherein one or mo f residues 1, 3, 46, 

47, 48, 58, and 71 are additionally donor residues. 

33. An antibody according to claim 30 wherein or more of residues 1, 3, 46, 

47, 48, 58, and 71 are. additionally donor residues. 

34. An antibody molecule having nity for a T-cell antigen and comprising a 

composite heavy chain and a complemen~-=3·-t chain, said composite heavy chain having a 

variable domain including complem · g regions (CDRs), said variable domain 

comprising predominantly h y heavy chain framework residues, the 

composite heavy chain: said CD 

58, and 95 to 102; and amino 

comprise do r residues at least at residues 31 to 35, 50 to 

id residues 2 • 24, and 49 at least are donor residues. 

dy molecu having affinity for a lymphokine and comprising a 

composite heavy c entary light chain, said composite heavy chain having a 

.a,uamg£gllij)jrementarity detennining regions (CDR.s) , said variable domain 

comprising predo inantly human acceptor antibody heavy chain framework residues, the 

remaining heav chain residues, corresponding to the equivalent residues in a donor antibody 

having affini for a lymphokine, wherein, according to the Kabat numbering system, in said 

vy chain: said CDRs comprise donor residues at least at residues 31 to 35, 50 to 

:S to 102; and amino acid residues 23, 24, and 49 at least are donor residues . 

- 4 - . 
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. 36. ~ antibody molecule having affmity for a growth factor and comprisin~Jl// 

compostte heavy cham and a complementary light chain, said composite heavy chain hav.' g a 

variable domain including complementarity detennining regions (CDRs), said variab domain 

comprising predominantly human acceptor antibody heavy chain framewo· sidues, the · 

·remaining heavy chain residues, corresponding to the equivalent residues · a donor antibody 

having affinity for a growth factor, wherein, according to the Kabat n ring system, in. said 

composite heavy chain: said CDRs comprise donor residues at leas at residues 31 to 35, SO to 

58, and 95 to 102; and amino acid residues 23, 24, and 49 at ast are donor residues. 

37. An antibody molecule having affinitY, or a stimulating factor and comprising 

a composite heavy chain and a complemenQlry Jig chain, said composite heavy chain having 

a variable domain including complem ,..... · dete ining regions (CDRs), said variable domain 

comprising predominantly human acce 

remaining heavy chain residues, corres 

said composite heavy chain: said 
! 

50 to 58, and 95 to 10 ; and · 

y heavy chain framework residues, the 

esidues 23, 24, and 49 at least are donor residues . 

y molecule having affinity for an interferon and comprising a 

composite heavy chai and a complementary light chain, said composite heavy chain having a 

variable domain in uding complementarity detennining regions (CDRs), said variable domain 

comprising pre minantly human acceptor antibody heavy chain framework residues, the 

remaining h vy chain residues, corresponding to the equivalent residues in a donor antibody 

'ty for an interferon, wherein, according to the Kabat numbering system, in said 

heavy chain: said CDRs comprise donor residues at least at residues 31 to 35, SO to 

95 to 102; and amino acid residues 23, 24, and 49 at least are donor residues. 

- 5 -
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36. An antibody molecule having affinity for :1 grth factor and comprising : -

composite heavy chain and a complementary light chain. said composite heavy chain ha I : a

variable domain including complementarity determining regions (CDRs‘). said vari r. - domain

comprising predominantly bureau acceptor antibody hoavy chain framewo . siduea, the'

remaining heavy chain residues. corresponding to the equivalent residues ’ a donor antibody

having affinity for a growth factor, wherein, according to the Kabat n n r - :1 system, in. said

composite heavy chain: said CDRs comprise donor residues at lea' t residues 31 to 35. 50 to

58. and 95 to 102; and amino acid residues 23. 24. and 49 at at are donor residues.

37. An antibody molecule having affinity r a stimulating factor and comprising

a composite heavy chain and a comp] I ' e lig ' chain. said composite heavy chain having

a variable domain including an um '

Comprising predominantly human :

 
 

 

  

 

- - .: ' - u ; regions (colts); said variable domain

m heavy chain framework residues. the

remaining heavy chain residues, some a a -- rig

having affinity for a stimulating

said composite heavy chain: said ' Rs com: ise donor residues at least at residues 31 to 35.
l ( acid .. -- idues 23. 24, and 49 at least are donor residues.

. the equivalent residues in a donor antibody

wherein according to the Kahat numbering system. in

50to§8,and95t010;andl .

38- An = y molecule having affinity for an interferon and comprising a
composite heavy chai and a complementary light chain. said composite heavy chain having a

variable domain -. ding complementarity detennining regions (CDRs). said variable domain

comprising p m - -: y hmnan acceptor antibody heavy chain framework residues. the

remaining ~vy chain residues, corresponding to the equivalent residues in a donor antibody

having a 'tyi'or an interferon. wherein. according to the Kahat numbering system, in said

compos' r heavy chain: said CDRs comprise donor residues at least at residues 31 to 35. $0 to

58, a -- 95 to 102; and amino acid residues 23. 24. and 49 at least are donor residues.
96/.»
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39. An antibody molecule having affinity for an adhesion molecule 

comprising a composite heavy chain and a complementary light chain, said composite avy 

chain having a variable domain including complementarity determining regions (C ), said 

variable domain comprising predominantly human acceptor antibody heavy c 

residues, the remaining heavy chain residues, corresponding to the equivalent sidues in a donor 

antibody having affinity for an adhesion molecule, wherein, according the Kabat numbering 

system, in said composite heavy chain: said CDRs comprise donor esidues at least at residues 

31 to 35, 50 to 58, and 95 to 102; and amino acid residues 2 , 24, and 49 at least are donor 

residues. 

40. finity for a hormone and comprising a 

r residues at least at residues 31 to 35, 50 to 

, 24, and 49 at least are donor residues . 

41. An antibody olecule having affmity for a cancer marker and comprising a 

composite heavy ~and a complementary light chain, said composite heavy chain bav;,g a 

variable domain infuding complementarity determining regions (CDRs), said variable domain 

comprising predominantly human acceptor antibody heavy chain framework residues, the 

remaining heaj chain residues, corresponding to the equivalent residues in a donor antibody 

having affmi,for a cancer marker, wherein, according to the Kabat numbering system, in said 

composi~ ~vy chain: said CDRs comprise donor residues at least at residues 31 to 35, 50 to s7/s to 102; and amino acid residues :3~ 2~, and 49 at l~ast are donor residues. 
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42. An antibody molecule having affinity for TNF-a and comprising a compo · e . 

heavy chain and a complementary light chain, said composite heavy chain having a v: • ble · 

domain including complementarity determining regions (CDRs), said variable domain omprising 

predominantly human acceptor antibody heavy chain framework residues, the 

chain residues, corresponding to the equivalent residues in a donor antibod 

1NF-a, wherein, according to the Kabat numbering system, in said co 

CDRs comprise donor residues at least at residues 31 to 35, SO to 5 

acid residues 23, 24, and 49 at least are donor residues. 

ving affinity for 

43. An antibody molecule having aftini or mucin and comprising a composite 

heavy chain and a complementary light chain, sa· composite heavy chain having a variable 

domain including complementarity determining ·ons (CDRs), said variable domain comprising 

CDRs comprise donor residues 

acid residues 23, 24, and 49 

chain framework residues, the remaining heavy 

sidues in a donor antibody having affmity for 

system, in said composite heavy chain: said 

31 to 35, 50 to 58, and 95 to 102; and amino 

44. y molecule having affinity for a receptor and comprising a 

composite heavy chain nd a complementary light chain, said composite heavy chain having a 

ing complementarity determining regions (CDRs), said variable domain 

-,uu.auu.atly human acceptor antibody heavy chain framework residues, the 

remaining hea chain residues, corresponding to the equivalent residues in a donor antibody 

having affin' for a receptor, wherein, according to the Kabat numbering system, in said 

composite avy chain: said CDRs comprise donor residues at least at residues 31 to 35, 50 to 

S to 102; and amino acid residues 23, 24, and 49 at least are donor residues . 

- 7 -
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45 . An antibody molecule having affinity for a predetennined antigen and 

comprising a composite heavy chain and a complementary light chain, said composite 

chain having a variable domain including complementarity detennioing regions (CD ), said 

variable domain comprising predominantly human acceptor antibody heavy cha· framework 

residues, the remaining heavy c~ residues, corresponding to the equival 

donor murine antibody OKT3 having affinity for said predetermined antige , wherein, according 

to the Kabat numbering system, in said composite heavy chain: s · CDRs comprise donor 

residues at least at residues 31 to 35, 50 to 58, and 95 to 102; an 

and 49 at least are donor residues. 

46. An antibody molecule having a nity for a predetermined antigen and 

comprising a composite heavy chain and a compl entary light chain, said composite heavy 

chain having a variable domain inc ementarity detennining regions (CDRs), said 

variable domain comprising predom · 

residues, the remaining heavy chain re · 

donor murine antibody OKT4A h 

acceptor antibody heavy chain framework 

sponding to the equivalent residues in the 

for said predetennined antigen, wherein, 

according to the Kabat numbering m, in sai composite heavy chain: said CDRs comprise 

0 to 58, and 95 to 102; and amino acid residues 

47. antibody molecule having affinity for a predetermined antigen and 

comprising a comp, site heavy chain and a complementary light chain, said composite heavy 

chain baving 'a v: ·able domain including complementarity determining regions (CDRs), said 

· comprising predominantly human acceptor antibody heavy chain framework 

remaining heavy chain residues, corresponding to the equivalent residues in the 

e antibody B72.3 having affinity for said predetennined antigen, wherein, according 

abat numbering system, in said composite heavy chain: said CDRs comprise donor 

- 8 -

Board Assigned Page #91 S 

11.1010 

PFIZER EX. 1095 
Page 1072



08/23/96 FRI 14:28 TEL 215 568 3100 WWKM&N 

~· ' 

·_,. 

• 
DOCKET NO.: CARP-0046 PATENT 

residues at least at residues 31 to 35, 50 to 58, and 95 to 102; and amino acid residues 23, 

and 49 at least are donor residues. 

48. An amibody molecule having affinity for a predetemf antigen and 

comprising a composite heavy chain and a complementary light chain, s · composite heavy 

chain having a variable domain including complementarity determinin regions (CDRs), said 

variable domain comprising predominantly human acceptor anti heavy chain framework 

residues, the remaining heavy chain residues, corresponding to e equivalent residues in the 

donor murine antibody 61E71 having affmity for said predete antigen, wherein, according 

to the Kabat numbering system, in said composite hea chain: . said CDRs comprise donor 

residues at least at residues 31 to 35, 50 to 58, and 95 o 102; and amino acid residues 23, 24, 

~d 49 at least are donor residues . 

49. 

chain having a variable domain in u 

variable domain comprising pred 

affinity for a predetermined antigen and 

an acceptor antibody heavy chain framework 

in residu , corresponding to the equivalent residues in the 

hav· affmity for said predetennined antigen, wherein, 

stem, in said composite heavy chain: said CDRs comprise 

donor residues at least a re idues 31 to 35, 50 to 58, and 95 to 102; and amino acid residues 

23, 24, and 49 at le 

An antibody molecule having affinity for a predetermined antigen and 

comprising a mposite heavy chain and a complementary light chain, said composite heavy 

a variable domain including complementarity detennining regions (CDRs), said 

variable omain comprising. predominantly hwnan acceptor antibody heavy chain framework 

- 9 -
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residues, the remaining heavy chain residues, corresponding to the equivalent residues · 

donor murine antib~dy hTNF3 having affinity for said predetermined antigen, 

according to the Kabat numbering system, in said composite heavy chain: said CD comprise 

donor residues at least at residues 31 to 35, 50 to 58, and 95 to 102; and a 

23, 24, and 49 at least are donor re~idues. 

51. An antibody molecule having affinity fer a redetermined antigen and 

comprising a composite heavy chain and a complementary li chain, said composite heavy 

• chain having a variable domain including complementarity etermining regions (CDRs), said 

variable domain comprisirig predominantly human ace tor antibody heavy chain framework 

\_ · 

\JJ 

residues, the remaining heavy chain residues, cor 

donor murine antibody 101.4 having afD!AitY 

residues at least at residues 31 to 35, 50 

and 49 at least are donor residues. 

chain having a varia 

affmity for a predetermined antigen and 

plementary light chain, said composite heavy 

cludin complementarity determining regions (CDRs), said 

residues, the remaining vy chain residues, corresponding to the equivalent residues in the 

donor murine anti~ ASB7 having affmity for said predetermined antigen, wherein, according 

to the Kabat num ring system, in said composite heavy chain: said CDRs comprise donor 

residues at least a residues 31 to 35, 50 to 58, and 95 to 102; and amino acid residues 23, 24, 

53. A therapeutic composition comprising an antibody molecule according to 

- 10 -
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residues, the remaining heavy chain residues. corresponding to the equivalent residues ' ur

donor routine antibody li'INFS having affinity for said predetermined antigen, .-+ in,

according to the Kabat numbering system, in said composite heavy chain: Said CD -‘ -: comprise

donor residues-at least at residues 31 to 35, 50 to 5'8, and 95 to 102; and a r :2: acid residues
23, 24, and 49 at least are donor residues.

51. An antibody molecule having affinity for a redetermined antigen and

comprising a composite heavy chain and a complementary li;.cr chain, said composite heavy

3 chain having a variable domain including complementarity etermining regions (CDRs), said

variable domain comprising predominantly inunan = an r antibody heaVy chain framework

residues, the heavy chain residues, no so; to the equivalent residues in the

decor marine antibody 101.4 having -_iu=o' for p antigen, whoreio,

to the Kabat numbering system. 'insaid mm 'te bevy chain: said CDRs comprise donor

residue: at least at residues 31 to 35, so a 5 , and 95 t 102; and amino acid residUes 23, '24.,

and 49 at least are donor residues.

comprising a conmo'te heavy m: n and a c plememary light chain. said composite heavy

chain having a varia e dom n ciud' complementarity determining regions (CDRs). said

variable domain .n - .; r i- y human acceptor antibody heavy chain framework

residues, the remaining a: vy chain residues, corresponding to the equivalent residues in the

donor anti -- _. ASE? having affinity for said predetermined antigen. whemin. seem-ding

to the Kabat num a ' :1 system. in said composite heavy chain: said CDRs comprise donor

residues at least a residues 31 to 35. 50 to 58, and 95 to 102; and amino acid residues 23, 24,

and 49 at least donor residues.

52. . . antibodyi} hav' arrudty for a predetermined antigen and

\J‘} 53. A therapeutic composition comprising an antibody molecule according to
-10-
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claim 24 or claim 25 in combination with a phannaceuti ly acceptable carrier, diluent, or 

excipient. 

inistering an effective amount of an 

or animal subject. 

is comprising administering an effective amount of an 

antibody according to claim 24 or aim 25 to a human or animal subject. 

REMARKS 

The foregoing amendments are to remove improper multiple dependency and to 

otherwise advance prosecution. No new subject matter has been added. Support for the 

amendments can be found, inter alia, in claims 1-23 and E.xamples 1-~. of the application as 

originally filed. An early notification of a1Iowance is earnestly requested. 

' Date: August 23, 1996 , 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS 

One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
(215) 568-3100 

Respectfully submitted, 

~~o/11n~ 
Registration No. 35,719 
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claim 24 or claim 25 in combination with a pharmaceuti _

excipient.

:I y acceptable carrier, diluent, or

55. A method of ding

antibody according to claim 24 or - '= '

u - is comprising administering an efiectiire amount of an

n 25 to a human or animal subject.

on {

 

m

The foregoing amendments are to remove improper multiple dependency and to

otherwise advance prosecution. No new subject matter has been added. Support for the

amendments can belfound, inter silica, in claims 1-23 and Examples 1-5. of the application as

originally filed. An early notification of allowance is earnestly requested.

Respectfully submitted,

Doreen Y Trujillo

Registration No. 35,719

  Date: August 23, 1996 .

WOODCOCK WASI-IBURN KURTZ

MACKIEWICZ & NORRIS

One Liberty Place - 46th Floor

Philadelphia, PA 19103
(215) 568-3100
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DATE FILED: 05/28/2010 
·• DOCUMENT .48 ,, 

OOCltET NO.: CARP-0057 PATENT 

IN THE .ffifFTED STATES PATENT AND TRADEMARK 
OFFICE • ~ 

I 

In r e app.l'.~;;ttion of~ 

Adair e t a1: 

Serial NO·• ·: Unassigned 

F i led: Herewith 

For: HUMANIZED ANTI BODIES 

fJ.tJ~ 
~/1//7 

Grou p Art Unit: Unassigned 

Examiner: Unassigned 

I, Francis A. Pa l n tin, Registrati<m No. 1~386 certify 
t:h.'lt. t.hia c<rrrcopondcnc" io being .deposited with the 
U.S. Postal Service as Pirst Class mail io an envelope 
addressed to the Assistant ~ssioner f or Patent s , 
Waabington, D.C. 20231. 

anfit~97 ~ b ~~~ ~ J 

~ Assistant commission e r 
g'i f or Patents 
~ Washington, D.C . 20231 
\JI 
m Dear Sir: w 

fol l ows : 

PRELI MINARY AMENDMENT AND REQUES'r 
FOR INTERFERENCE ONDER 37 CFR ~1.607 

Pl ease amend t he above-identified application as 

In the Specification: 

At page 1, before line 1, insert the following: 

--This application is a continuation of U.S. application Serial 
~ 1.,.,. .<,.. VC~.\c't'" \lo . S.'OSC\, 'dos 

No.OS/303,569, filed September 7, 1994~A which is a continuation 
. U,\;)0:(\c\1) ('\~\ 

of Serial No. 07/74 3 , 329, fi l ed September 17, 199l,Awhich is a 

U. S . national p hase appl ication stemmi ng from PCT/ G890/02017, 

fi led December 21, 1 990, which PCT application claims priority 

benefit of GB national a pplication Serial No. 89/28874.0, fil e d 
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- DATE FILED: 05/ 3/2010

- -. DOCUMENT 48

DOCKET NO. : CARP-0057 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE L?

In re appl'."ation of’i Kélwi’“‘5
Adair et: all M

 
Serial N0+1 Unassigned Group Art unit: Unassigned

Filed: Herewith Examiner: Unassigned

For: HUMANI ZED ANTIBODIES

1, Francis A. Paintin, Registratim: No. 19336 certify
that thin correspondence is beimgdcpasited uith the
13.3. Postal SHIV-it: as First Class mail in an envelope

. addressed to the assistant omissions-x for Patents.
flashington, me. 2021!.

m 97’

Q -

E
5;

Assistant. Commissioner
for Patents

Washington, D-C. 20231if!E!

L1, Dear Sir:

:2
L5 PRELIMINARY AMENBMEITI‘ AND REQUEST
5 FOR INTERFERENCE UNDER 3'? CFR §1.6{]7
L;

2 Please amend the above-identified application as

follows:

In the Sgecification:

At page 1, before line 1, insert the following: 

--Thia application is a continuation of U-S. application Serial

m”) WET“ “9 - 51%5q- 39$
'% No.08/303,569, filed September 7, 1994;Awhich is a continuation

. . - wmufipofll.
of Serial No- 07/743,329, filed September 17, 1991,Awh1ch is a

E: U.S. national phase application stemming from PCT/GBSD/02017,

filed December 21, 1990. which PCT application claims priority

benefit of GE! national application Serial No. 89/288740, filed

Carter Exhibit 2016

Carter v. Adair

Interference Nn. 105.744
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December 21, 1989 in the United Kingdom, the entire content of 

each of said applications is incorporated by reference herein. --

Amend the above-identified specification in accordance 

with the enclosed copy of a preliminary amendment (dated 7/8/92) 

fi led in applicants' Serial No. 07/743,329 application which 

enters the Sequence Listing as replacement pages 67-89, and 

renumbers original pages 67-70 as pages 90-93, respectively, and 

amends the specification to refer t o said listing appropriately. 

In the claims: ~ 
0 Cancel c la im 1 without prejudice and enter t he 
ro 
00 following claims 24-31 in this application: 
+ 
~ ~ - - 24 A hum nized immunoglobulin having 

~i 1-;;f ' ementarit~ determi ing regions (CDRs) from a donor 

OJ 
immunoglobulin and heavy and l ight chain variable region 

frameworks from human ace ptor immunoglogulin heavy and light 

chains, which h umanized im unoglobulin specifically binds to an 

antigen with an affinity c stant of at least 108 M"1 , wherein 

said humanized immunoglobul n comprises amino acids from the 

donor immunoglobulin framewo k outside both the Kabat CDRs and 

the structural l oop CDRs o f t e variabl e regions, wherein t h e 

donor amino acids replace cor esponding amino acids in the 

acceptor immunoglobulin heavy r light chain frameworks, and each 

immunoglobulin sequence. 

- 2 -
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fléaf December 21, 1939 in the United Kingdom, the entire content of
each of said applications is incorporated by reference herein.——
 

Amend the above—identified specification in accordance

with the enclosed copy of a preliminary amendment (dated 7/8/92)

filed in applicants' Serial No. 07/743,329 application which

enters the Sequence Listing as replacement pages 67-89, and

renumbers original pages 67-70 as pages 90-93, reapectively, and

amends the specification to refer to said listing appropriately.

In the claims: /////,

 
 

 

E Cancel claim 1 without prejudice and enter the

g following claims 24-31 in this application:
g? \ --24. A hum nized immunoglobulin having

:2 efgl omplementarity determi ing regions (CDRs) from a donor
§2 immunoglobulin and heavy and light chain variable region

:3 frameworks from human acc ptor immunoglogulin heavy and light
Ij

IWTKH 3.3 chains. which humanized i unoglobulin specifically binds to an

antigen with an affinity c stant of at least 103 M”, whereinfr:
said humanized immunoglobul n comprises amino acids from the

donor immunoglobulin framewo k outside both the Kabat CDRs and

the structural loop CDRs of t e variable regions, wherein the

donor amino acids replace cor esponding amino acids in the

acceptor immunoglobulin heavy r light chain frameworks, and each

of said donor amino acids is a 'acent to a CDR in the donor

immunoglobulin sequence.
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25. A humanized immunoglobulin according to claim 24 

which specifically binds to an antigen with an affinity in the 

26. A humanized immunoglobulin according to claim 24, 

wherein the antigen is an IL- 2 receptor. 

27. A humanized immunoglobulin according to claim 24, 

wherein the donor immunoglobulin is the anti-CD4 T-cell receptor 

antibody. 

-~ 28. A humanize 

~~ermining regions (CDRs) 

and light chain vari able 

immunoglogulin heavy and 

immunoglobulin specifically 

antigen binding 

immunoglobulin having complementarity 

a donor immunoglobulin and heavy 

frameworks from human acceptor 

t chains, which humanized 

to an antigen with an effective 

said humanized immunoglobulin 

outside both the Kabat CDRs an the structural loop CDRs of the 

light chain frameworks, and each of said donor amino acids is 

adjacent to a CDR in the donor im unoglobulin sequence. 

- 3 -
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29. A humanize immunoglobulin according to claim 28 

which specifically an antigen with a binding affinity 

equivalent to t hat of a chi eric antibody formed from said donor 

immunoglobulin. 

30. A humanized immunoglobulin according to claim 28, 

wherein the antigen is a human CD3 T -cel l receptor. 

31. A humanized immunoglobulin according to claim 28, 

0 wherein the donor i mmunoglobulin is the anti-CD3 T-cel l receptor 
00 

antibody.- -

REMARKS 

Applicants have entered claims 24-31 to request an 

interference i n accordance with 37 CFR §1.607 as follows. I t is 

noted that the Queen patent whose claims present the basis for an 

interference is classified in Class 424/133.1. MPEP §2306 

suggests a transfer t o the group where the patent is classified. 

Compliance With 37 CFR §1.607(a) 

(a) Identification of the Patent 

Appl ica nts request that an i nterference be declared 

between applicants' above-identified application and Queen et 

al., u.s. Patent No. 5,585,089 (hereinafter "the Queen patent"), 

issued December 1 7 , 1996, a copy of which is enclosed herewith. 

Applicants have in claims 24 -27 substantially copied cla ims 1, 5, 

- 4 -
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éigg;::7 29. A humanize immunoglobulin according to claim 28
which specifically binds t an antigen with a binding affinity

equivalent to that of a chi eric antibody formed from said donor

immunoglobulin.

(lg 30. A humanized immunoglobulin according to claim 28,
wherein the antigen is a human CD3 T—cell receptor.

31. A humanized immunoglobulin according to claim 28,

 

{2 wherein the donor immunoglobulin is the anti-CD3 T-cell receptor'
613

3 antibody.--

53 REMARKS
$3

$3 Applicants have entered claims 24-31 to request an
a“:d5

2 interference in accordance with 37 CFR §1.607 as follows. It is

Q . .
fig noted that the Queen patent whose claims present the heels for an
._"'.:i

;; interference is classified in Class 424/133.1. MPEP §2306

E: suggests a transfer to the group where the patent is classified.
Compliance with 37 flFR 51.6071a1

(a) Identification of the Patent

Applicants request that an interference be declared

between applicants' above-identified application and Queen at

al., U.S. Patent No. 5,585,089 (hereinafter "the Queen patent"),

issued December 17, 1996, a copy of which is enclosed herewith.

Applicants have in claims 24-27 substantially copied claims 1, S,

PFIZER EX. 1095
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9 and 10 of the Queen patent. Applicants have fully complied 

with the requirements of 35 USC §135(b) in claiming substantially 

the same subject matter directed to the same invention as that 

claimed in the Queen patent prior to one year from the 12/17/96 

date the Queen patent was granted. 

(b) Presentation of a Proposed Count 

Applicants present in Appendix A attached hereto the 

"Proposed Count." In compliance with 37 CFR §1.606, proposed 

Count 1 is broader than any of claims 1-4, the broadest clai ms in 

t he Queen patent, and as broad as any one of claims 24-31 being 

entered into the instant application. 

The proposed count contains disjunctive or alternative 

language to cover the claim terminology of the two parties. Such 

counts were expressly approved by the Board in Hsing v. Myers, 2 

m USPQ2d 1861 (Bd, Pat,. App. & Int. 1987). It is clear, however, 

that both alternatives are dire cted to the same invention as that 

claimed in the Queen patent. 

For Queen's term, "Chothia CDRs", applicants' claims 

and the proposed count paragraph (b) use the alternative term 

"the structural loop CDRs of the variable reg i ons." In the Queen 

patent (at col. 11, lines 38-44) it is stated that the light or 

heavy chain variable regions consist of a "framework" region 

interrupted by three "hypervariable regions, also called CDRs." 

In Chothia et ·al., J. Mol. Biol. (1987) 197, pp.901 - 917, 

- 5 -
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the authors (at p. 904) define their "loops" as having "somewhat 

different" limits from those of the CDRs defined by Kabat et 

al. (1983). Chothia et al. (at page 904) describe six loops in 

the domains L1, L2 , L3 , H1, H2, and H3 1
, and use the descriptive 

terms "hairpin loops" (Fig .. 1) , "hairpin turns" (Table 2) , and 

"hypervariable loops" (p.903) to describe their regions which 

Queen has c hosen t o call "Chothia CDRs" . A copy of t he Chothia 

e t al. publication is e nclosed. 

(c) Identification of Claims Corresponding to the Count 

g Applicants identify all of t he Queen patent c laims 1 - 11 ro 
00 and applicant's c l aims 24-27 as corresponding to the Count and as 
=F 
~ being directed to the same patentable i nvention. 
(fl 
ifl (d) Application of the Te rms of Applicants' 
ro Disclosure to the Copied Claims 

In attached Appendix B, applicants il lustrate the 

representative support in their present appl ication disclosure 

for the l i mitat i ons o f their claims 24 - 27, substantially copied 

from Queen claims 1, 5, 9 and 10. There is, of course, 

additional support in applicants' application omitted for the 

sake of brevity. 

(e) Applicants' Effective Filing Date 

Applicants' present application, being a Rule 60 

cont inuation, has t he ide ntical specification and drawings as 

1 In Fig. 1 of Chothia et al., these six domains are 
referred to as the "hypervariable r egions." 

- 6 -

Board Assigned Page #928 
PFIZER EX. 1095 

Page 1081

aermssmsesshsen

DOCKET NO. : CARP-DDS"? PATENT

the authors (at p. 904) define their “loops” as having “somewhat

different“ limits from those of the CDRs defined by Kabat et

al.(1983). Chothia et al. (at page 904) describe six loops in

the domains L1, L2, L3, H1, 32, and HB‘, and use the descriptive

terms “hairpin loops" (Figrl), “hairpin turns” (Table 2), and

“hypervariable loops" (p.903) to describe their regions which

Queen has chosen to call “Chothia CDRs". A copy of the Chothia

et al. publication is enclosed.

(c) Identification of Claims Corresponding to the Count

Applicants identify all of the Queen patent claims 1-11

and applicant's claims 24-27 as corresponding to the Count and as

being directed to the same patentable invention.

(d) Application of the Terms of Applicants'

Disclosure to the Copied Claims

In attached Appendix B, applicants illustrate the

representative support in their present application disclosure

for the limitations of their claims 24-27, substantially copied

from Queen claims 1, 5, 9 and 10. There is, of course,

additional support in applicants' application omitted for the

sake of brevity.

(e) Applicants' Effective Filing Date

Applicants' present application; being a Rule 50

continuation, has the identical specification and drawings as

1 In Fig. 1 of Chothia et al., these six domains are

referred to as the “hypervariable regions.”
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that originally filed in U.S . application Serial No. 08/303.569, 

filed September 7, 1994, which is a U.S. national phase 

application stemming from PCT/GB-90/02017, filed December 21, 

1990. The latter PCT application claimed priority benefit of GB 

national application Serial No. 89/28874.0, filed December 21, 

1989. Enclosed is a copy of the GB application Serial No. 

89/28874.0, a certified copy of which is on file in the aforesaid 

PCT/GB application. 

In attached Appendix C is a diagram of support in 

~ applicants' 1989 GB application for each limitation of 
w 
00 applicants' claims 28-31, which are also drawn to the same 
+ 
WI invention as proposed Count 1. Accordingly, applicants' 
i11 
~ effective filing date for their invention of Count 1 is 12/21/89, 

a the filing date of their GB national application. 

(f) Queen's Effective Filing Date 

The Queen patent stems from U.S. Serial No. 08/477,728, 

filed June 7, 1995, which is a continuation of Serial No. 

07/634,278, filed.12/19/90, which is a c - i-p of Serial No. 

07/590,274, filed 9/28/90, and Serial No. 07/310,252, filed 

2/13/89, which is a c-i-p of Serial No. 07/290,975, filed 

12/28/88. 

A careful study of Queen's 1988 and 1989 application 

disclosures reveals that that there is no disclosure therein for 

- 7 -
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certain .critical limitations of the Queen patent claims and the 

proposed count, e.g., for the count l i mitation: 

.. . said humanized immunoglobulin comprises amino acids 
from the d o nor immunoglobulin framework outside: (a) 
the Kabat and Chothia CDRs, or (b) both the Kabat CDRs 
and the structural loop CDRs of the variable . 
regions , .. .. 

Nei t her of the Queen 1988 and 1989 applications 

contains a ny disclosure that teaches or suggests the requirement 

of amino acids f rom the donor Ig outside both the Kabat CDRs and 

structural loop (or Chothia) CDRs. · This is a material l imi tation 

that was added to its claims by Queen to overcome the teachings 

of the prior art. 2 

The most tha t can be argued is t hat the 1988 and 1989 

disclosures may be read to suggest that such amino acids are 

outside t he Kabat CDRs ; but no t h ing therein suggests that such 

m amino acids also be outs i de the ·structural loop (or Chothia) 

~ CDRs. Thus , the abse nce of a disclosure of that presently 

claimed limitation in the earlier-filed Queen applications is 

clearly fatal to any attempt by Queen to claim priorty benefit 

thereof. 

While appl icants have been unable to locate a c opy of 

the Queen application allegedly filed on 9/28/90 to evaluate its 

2 In Queen's amendment of May, 31, 1996, at page 5, it 
was argued that the claims distinguish over the prior art because 
the immunoglobulins contain donor amino acids "outside the Kabat 
and Chot hia CDRs." 

- 8 -
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certain critical limitations of the Queen patent claims and the

proposed count, e.g., for the count limitation:

...said humanized immunoglobulin comprises amino acids

from the donor immunoglobulin framework Outside: {a}
the Kabat and Chothia CDRs, or (b) both the Kabat CDRs

and the structural loop CDRs of the variable
re91Ons,...‘

Neither of the Queen 1988 and 1989 applications

contains any disclosure that teaches or suggests the requirement

of amino acids from the donor Ig outside both the Rabat CDRs and

structural loop (or Chothia) CDRs.‘ This is a material limitation

that was added to its claims by Queen to overcome the teachings

of the prior art.2

The most that can be argued is that the 1988 and 1989

disclosures may be read to suggest that such amino acids are

outside the Kabat CDRs; but nothing therein suggests that such

amino acids also be outside the structural loop (or Chothia)

CDRs. Thus, the absence of a disclosure of that presently

claimed limitation in the earlier-filed Queen applications is

clearly fatal to any attempt by Queen to claim priorty benefit

thereof-

While applicants have been unable to locate a copy of

the Queen application allegedly filed on 9/28/90 to evaluate its

2 In Queen‘s amendment of May, 31, 1996, at page 5, it
was argued that the claims distinguish over the prior art because

the immunoglobulins contain donor amino acids “outside the Kabat
and Chothia CDRs."
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disclosure, t ha t application date is almost nine months later 

than the 12/21/89 filing date of applicants' GB application. 

Queen should not be entitled to priority benefit of any 

application filed prior to 12/19/90, for the invention of Count 1 

or its patent claims. Moreover, applicants do not concede that 

either the 12/19/90 application, or the application that matured 

into the Queen patent, contains an adequate disclosure of the 

invention of the proposed count . However, that issue need not be 

considered at this time. 

Compliance With 37 CFR §1.608 

Since applicants have the earlier effect ive filing 

date, there is no requirement for them to establish a prima facie 

case of earlier priority under §1 . 608. 

The Requested Interference Should Be Declared 

In applicants' parent application Serial No. 

08/303,569, Queen's assignee, Protein Design Labs, Inc . ( "PDL") 

has filed a Protest under 37 CFR §1.248. Therein, PDL 

specifically states (at page 2): 

[A] n interferenc e analysis should be undertaken by the 
appropriate Examiner .... 

Thus , PDL acknowledges that there is interfering subject matter 

in the paties' respective applications. For that reason, 

applicants have filed the present application with claims 

specifically directed to the claimed ssubject matter of the Queen 

patent . This paper more accurately characterizes the effective 

- 9 -
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disclosure, that application date is almost nine months later

than the 12/21/89 filing date of applicants’ GB application.

Queen should not be entitled to priority benefit of any

application filed prior to 12/19/90, for the invention of Count 1

or its patent claims. Moreover, appliCants do not concede that

either the 12/19/90 application, or the application that matured

into the Queen patent, contains an adequate disclosure of the

invention of the proposed count. However, that issue need not be

considered at this time.

Compliance With 3'7 CFR 51.608

Since applicants have the earlier effective filing

date, there is no requirement for them to establish a prima facie

case of earlier priority under 51.603.

The Reggested Interference Should Be Declared

In applicants' parent application Serial No.

08/303,569, Queen’s assignee, Protein Design Labs, Inc. (“PDL”)

has filed a Protest under 37 CFR §1.248. Therein, PDL

specifically states (at page 2):

[A]n interference analysis should be undertaken by the

appropriate Examiner....

Thus, PDL acknowledges that there is interfering subject matter

in the paties' respective applications. For that reason,

applicants have filed the present application with claims

specifically directed to the claimed ssubject matter of the Queen

patent. This paper more accurately characterizes the effective
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filing dates of the parties and shows that Queen would be the 

junior party of any interference declared hereon . 

Applicants respectfully request that the proposed 

interference be promptly declared. MPEP §2307 states as follows: 

Examiners should note that 37 CFR 1.607 requires that 
e xamination of an application in which applicant seeks 
an interference with a pate nt "shall be conducted with 
special dispatch." See MPEP §708.01 (emphasis added 
herein) . 

Applicants wish to point out that in their efforts 

to provoke the interference, claims 1, 5, 9 and 10 of the Queen 

patent were substantially copied. Thus, most claim limitations 

are those that were examined and approved by the Examiner who 

allowed the Queen patent. Should the present examination i nvolve 

rejec tions of applicants' claims that would have been equally 

applicable against · the Queen claims, applicants respectfully note 

~ MPEP §2307.02, which requires the approval of the Group Director 

~ for such a rejection. Applicants are presumpt ively the prior 

inventors of the claimed subject matter and only desire an 

interference to prove that they are the actual prior inventors. 

Their opportunity to do so should not be unduly delayed. 

Enclosed is a copy of an Information Disclosure 

Statement filed in applicant s' parent Seriai No . 08/303,569, 

filed 9/7/94, and Serial No. 07/743,929. Copies of the 

references are in said parent applications. 

- 10 -
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filing dates of the parties and shows that Queen would be the

junior party of any interference declared hereon.

Applicants respectfully request that the proposed

interference be promptly declared. MPEP 5230? states as follows:

Examiners should note that 37 CPR 1.607 regpires that

examination of an application in which applicant seeks

an interference with a patent "shall be conducted with
special dispatch.“ See MPEP 5708.01 (emphasis added
herein).

Applicants wish to point out that in their efforts

to provoke the interference, claims 1, S, 9 and 10 of the Queen

patent were substantially copied. Thus, most claim limitations

are those that were examined and approved by the Examiner who

allowed the Queen patent. Should the present examination involve

rejections of applicants' claims that would have been equally

applicable against'the Queen claims, applicants reapectfully note

MPEP §2307.02, which requires the approval of the Group Director

for such a rejection. Applicants are presumptively the prior

inventors of the claimed subject matter and only desire an

interference to prove that they are the actual prior inventors.

Their opportunity to do so should not be unduly delayed.

Enclosed is a copy of an Information Disclosure

Statement filed in applicants' parent Serial No. 08/303,569,

filed 9/7/94, and Serial No. 07/743,929. Copies of the

references are in said parent applications.
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Please contact applicants' attorney, Francis A. 

Paintin, at 215 - 568 3100 if he can be of assistance in expediting 

this request. 

Respectfully submitted, 

~~~n~~ 
Registra t ion No. 19,386 

Date: fifo.;; I; 199'J 
WOODCOCK WASHBURN KURTZ 

MACKIEWICZ & NORRIS LLP 
One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
(215) 568-3100 

- 11 -
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APPENDIX A 

PROPOSED COUNT FOR INTERFERENCE 

Count 1: 

A humanized immunoglobulin having complementarity 

determining regions (CDRs) f rom a donor immunoglobulin and heavy 

and light chain variable region f rameworks from human acceptor 

immunoglogulin heavy and ligh t c hains, which h umanized 

~mmunoglobulin specifically binds to an a ntigen with: 

(i) a n effective antigen binding activity, or 

(ii ) an affinity constant of at least 107 M-1 and no 

greater than about four - fold that of the donor 

immunoglobulin, 

w wherein said humanized immunoglobulin comprises amino acids from 

0 the donor immunoglobulin framework outside: 
l!'i 

(a) the Kabat and Chothia CDRs, or 

(b) both the Kabat CDRs and the structural loop CDRs of 

the variable regions, 

wherein the donor amino acids replace corresponding amino acids 

in the acceptor immunoglobulin heavy or l i ght c hain frameworks, 

and each of said donor amino acids: 

(I) is adjacent to a CDR in the d onor immunoglobulin 

sequence , or 

(II) contains an atom within a distance of 4 A0 of ~ 

CDR in said humanized immunoglobulin . 

- 12 -
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APPENDIX A

PROPOSED COUNT FOR INTERFERENCE

Count 1:

A humanized immunoglobulin having complementarity

determining regions (CDRs) from a donor immunoglobulin and heavy

and light chain variable region frameworks from human acceptor

immunoglogulin heavy and light chains, which humanized

immunoglobulin specifically binds to an antigen with:

(i) an effective antigen binding activity, or

(ii) an affinity constant of at least 10? MJ and no

greater than about four—fold that of the donor

immunoglobulin,

wherein said humanized immunoglobulin comprises amino acids from

the donor immunoglobulin framework outside:

(a) the Kabat and Chothia CDRs, or

(b) both the Rabat CDRs and the structural loop CDRs of

the variable regions,

wherein the donor amino acids replace corresponding amino acids

in the acceptor immunoglobulin heavy or light chain frameworks,

and each of said donor amino acids:

(I) is adjacent to a CDR in the donor immunoglobulin

sequence, or

(II) contains an atom within a distance of 4 AP of a
‘1‘-

CDR in said humanized immunoglobulin . We

-12-
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APPENDIX B 

Claim Limitation Support in Adair Application 

24. A humanized immunoglobulin See page 1, lines 5-16, and 
having complementarity page 7, line 321 through page 
determining regions (CDRs) a, line 21. 
from a donor immunoglobulin 
and heavy and light chain 
variable region frameworks 
from human acceptor 
immunoglogulin heavy and light 
chains 

which humanized See page 11, lines 27-30 . 
immunoglobulin specifically 
binds to an antigen with an 
affinity constant of at least 
108 M-1 , 

wherein said humanized See page 6, lines 14 - 23, page 
immunoglobulin comprises amino 8 , lines 13-16, and page 19, 
acids from the donor line 16, to page 20, line 15. 
immunoglobul in framework 
outside both the Kabat CDRs 
and the structural loop CDRs 
of the variable regions, 

wherein the donor amino acids See page 6, line 12, to page 
replace cor responding amino 7, line 5. 
acids in the acceptor 
immunoglobulin heavy or light 
chain frameworks, 

- 13 -
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APPENDIX B

Claim Limitation Support in Adair Application

24. A humanized immunoglobulin See page 1, lines 5—16, and

having complementarity page 7, line 32, through page
determining regions {CDRs} 8. line 21.

from a donor immunoglobulin
and heavy and light chain

variable region frameworks

from human acceptor

immunoglogulin heavy and light
chains

which humanized See page 11, lines 27-30.

immunoglohulin specifically
binds to an antigen with an

affinity constant of at least
10fl M"’

wherein said humanized See page 6. lines 14-23; page

immunoglohulin comprises amino 3, lines 13-16, and page 19,
acids from the donor line 16, to page 20, line 15.

immunoglobulin framework
outside both the Rabat CDRS

and the structural loop CDRs

of the variable regions,

wherein the donor amino acids See page 6, line 12, to page

replace corresponding amino 7, line 5.

acids in the acceptor

immunoglobulin heavy or light
chain frameworks,
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and each of said donor amino 
acids is adjacent to a CDR in 
the donor immunoglobulin 
sequence. 

25 . A humanized immu noglobulin 
according to claim 24 which 
specifically binds to an 
ant i gen with an affinity in 
the range 108 -1012 M"1

• 

26. A humanized immunoglobul in 
according to claim 24, where i n 
the antigen is an IL - 2 
receptor. 

27. A humanized immunoglobulin 
according to claim 24, wherein 
the donor immunoglobulin is 
the anti-CD4 . T-cell receptor 
antibody. 

• 
PATENT 

See page 11, lines 16-20, 
showing that homology is 
maximized between donor and 
acceptor sequences adjacen t 
CDRs within acceptor 
framework . At page 6, lines 
25-35, it is indicated that 
the heavy c hain "framework 
comprises donor res idues at at 
least one of positions 6, 23 
a nd/or 24, 48 and/or 49 .... " 
In the heavy chain, Kabat CDR2 
together with [Chothia) 
structur al loop H2 extends 
from r es idues 50 to 65. Thus, 
residue 49 i s immediately 
adjacent the beginning- of this 
CDR2/H2 region . In Figs.3-4 
residues mar ked with "N" to 
indicate near or adjacent a 
CDR (see p .38 , 1. 13 .) 

Page 11, lines 27-30. 

Page 15, line 37, and page 16, 
l i ne 2. 

Page 53, Example 2. 

- 1 4 -
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and each of said donor amino See page 11, lines 16-20,
acids is adjacent to a CDR in showing that homology is
the donor immunoglobulin maximized between donor and

sequence. acceptor sequences adjacent
CDRs within acceptor

framework. At page 6r lines
25—35, it is indicated that

the heavy chain “framework

comprises donor residues at at
least one of positions 6, 23
and/or 24, 48 and/or 49...."

In the heavy chain, Kabat CDRZ

together with [Chothia]
structural loop H2 extends
from residues 50 to 65. Thus,

residue 49 is immediately
adjacent the beginning of this
CDR2/H2 region. In Figs.3—4
residues marked with “N” to

indicate near or adjacent a
CDR (see p.38, 1. 13.}

25. A humanized immunoglobulin Page 11. lines 2?-30.

according to claim 24 which

specifically binds to an

antigen with an affinity in
the range 103-10'u Mfl.

25. A humanized immunoglobulin Page 15, line 37, and page 16,
according to claim 24, wherein line 2.

the antigen is an IL—2

receptor.

27. A humanized immunoglobulin Page 53, Example 2.

according to claim 24, wherein

the donor immunoglobulin is
the anti—CD4.T—cell receptor

antibody.
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APPENDIX C 

Claim Limitation 

28. A humanized immu noglobulin 
having complementarity 
determining regions (CDRs) 
from a donor immunoglobulin 
and heavy and ligh t c hain 
variable region frameworks 
from human acceptor 
immunoglogulin heavy and light 
chains 

which humanized 
immunoglobulin specifically 
binds to an antigen with a n 
effective antigen binding 
affinity· 

wherein said humanize d 
immunoglobulin comprises amino 
acids from the donor 
immunoglobulin framework 
outside both the Kabat CDRs 
and the structural loop CDRs 
of the variable regions, 

where in the donor amino a cids 
replace corresponding amino 
acids in the acceptor 
immunoglobulin heavy or light 
chain frameworks, 

Support in 1989 GB Application 

See page 1 , lines 1-2 and 10-
20; page 5, lines 8, to page 
6, line 4; , and page 8. 

See page 5, lines 1-7; page 
22, lines 27-35, page 23, 
l ines 5-9, page 24, lines 1-4; 
page 25, lines 2 7-33; page 26 
last paragraph. 

See page 5, lines 1-7; page 
26, last paragraph, to page 
27, top paragraph . 

See page 5, line 8, to page 6, 
line 4: page 7 , l ines 5-20. 

- 15 -
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APPENDIX C

Claim Limitation Support in 1939 GE Application

28. A humanized immunoglobulin

having complementarity
determining regions {CDRS}

from a donor immunoglobulin

and heavy and light chain

variable region frameworks
from human acceptor

immunoglogulin heavy and light
chains

which humanized

immunoglobulin specifically

binds to an antigen with an

effective antigen binding

affinity‘

wherein said humanized

immunoglobulin comprises amino
acids from the donor

immunoglobulin framework
outside both the Kabat CDRS

and the structural loop CDRS
of the variable regions,

wherein the donor amino acids

replace corresponding amino

acids in the acceptor
immunoglobulin heavy or light
chain frameworks,

See page 1, lines 1-2 and 10-

20; page 5, lines a, to page

6, line 4; , and page 8.

See page 5, lines 1—7; page

22, lines 27-35, page 23,

lines 5-9, page 24, lines 1-4;

page 25, lines 27—33; page 26
last paragraph-

See page 5, lines 1-7; page

26, last paragraph, to page

27, top paragraph.

See page 5, line 8, to page 6,
line 4: page 7, lines 5—20.
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and each of said donor amino 
acids i s adjacent to a CDR in 
the donor immunoglobulin 
sequence. 

29. A humanized immunoglobulin 
according t o claim 28 which 
specifically binds to an 
antigen with a binding 
affinity as binding as a 
chimeric antibody formed from 
said donor immunoglobulin. 

30. A humanized immunoglobulin 
according to c laim 28, whe rein 
the antigen is a human CD3 T
cell receptor. 

31. A humanized immunoglobulin 
according to c laim 28, wherein 
the donor immunoglobulin is 
the anti-CD3 T- cell receptor 
antibody. 

• 
PATENT 

See page 7, lines 11-14, 
showing that homology is 
maximized between donor and 
acceptor sequences adjacent 
CDRs within acceptor 
framework. At p.S, 1. 9-16, 
reference i s made to heavy 
chai n "framework comprises 
donor at at least one of 
residues 6, 23 and/or 24, 48 
and/or 49 .... " Residue 49 is 
immediately adjacent CDR2/H2 
loop r egion. On Figs.20-21 
r es idues marked "N" are near 
or adjacent a CDR. 

Page 23, .l ines 1-10; Fig . 29B. 

Page 11, lines 14-21. Page 17, 
lines 1-8 ; page 24 , bottom 
paragraph . 

Page 17, lines 1-8 ; page 24, 
bottom paragraph. 

- 16 -
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and each of said donor amino

acids is adjacent to a CDR in
the donor immunoglobulin
sequence.

29. A humanized immunoglobulin
according to claim 23 which

specifically binds to an

antigen with a binding

affinity as binding as a

chimeric antibody formed from
said donor immunoglobulin.

3D. A humanized immunoglobulin

according to claim 28, wherein

the antigen is a human CD3 T-

cell receptor.

31. A humanized immunoglobulin

according to claim 28. wherein
the donor immunoglobulin is

the anti-CD3 T-cell receptor

antibody.

PATENT

See page 7, lines 11-14,
showing that homology is
maximized between donor and

acceptor sequences adjacent

CDRs within acceptor

framework. At p.5, 1. 9—16,
reference is made to heavy

chain “framework comprises
donor at at least one of

residues 6. 23 and/or 24, 48

and/or 49...." Residue 49 is

immediately adjacent CDRZ/HQ

loop region. On Figs.20—21
residues marked “N” are near

or adjacent a CDR.

Page 23,.lines 1-10; Fig. 29B.

Page 11, lines 14—21. Page 17,

lines 1—8; page 24. bottom

paragraph.

Page 1?, lines 1‘8; page 24.

bottom paragraph.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of : Anticipated Classification of 
this application: 

ADAIR ET AL. 
Cl ass: 424 , Subclass: 133.1 

Fo r : HUMANIZED ANTIBODIES 

Prior Application 
Examiner : D. ADAMS 
Art Unit : 1816 

"Express Mail" Label No .. EM405876152US 
Date of Deposit May 1 > 199 I ISJO 

I hereby certify that this paper Is being deposited with 
the United States Postal Service "Express Mail Post 
Office to Addressee" service under 37 CFR 1.10 on the 
date indicated above and is addressed to the Assistant 
Commissioner for atents, Washington, C. 20231 • 

. BOX PATENT APPLICATION 
Assistant Commiss ioner for Patents 
Washington DC 202 31 

37 C.F.R. §1.60 TRANSMITTAL LETTER 
Sir : 

This is a reques t for fi l ing a 

(XX ) Continuation Divisional 

application under 3 7 CFR 1 . 60, of pending prior application 

Serial No . OB / 303 , 5 69 , filed on September 7 , 1994, which is a 

continuation of Serial No . 07 / 743 , 329, filed September 17, 1991 . 

1 . (XX) Enclosed is a copy of prior application Serial No. 
07/743,329 , i n c luding the oath or declaration a s 
originally filed. 

I hereby verify that the attached pap~~s comprise 
a true copy of the prior application Serial No. 
07/743.329, as originally f i led o n September 17, 
1991, and that no amendments referred to in the 
Oa th or Dec larat i on f i led to complete the prior 
application introduced new matter therein. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Anticipated Classification of
this application:

ADAIR ET AL.

Class: 424, Subclass: 133.1

For: PRIMANIZED ANTIBODIES

Prior Application
Examiner: D. ADAMS

Art Unit: 1816

"Express Mai!“ Label no“ EMBEBM 1 52118
Date of Deposit “a? a

I hereby certify that this paper Is being deposited with
the United States Poshl Service "Express Mail Post
Office to Addresses" service under 37 CFR 1.10 on the
date indicated above and Is addressed to the Assistant

Commissioner for stems. Washington. C. 20231. 

 
 Typed Name: 

.BOX. PATENT APPLICATION

Assistant Commissioner for Patents

Washington DC 20231

37 C'.F.R. 1.60 TRANSMITTAL LETTER

Sir:

This is a request for filing a

(XX) Continuation { ) Divisional

application under 37 CFR 1.50. of pending prior application

Serial No-08/303,569, filed on September 7, 1994. which is a

continuation of Serial No. 07/743,329. filed September 17. 1991.

Enclosed is a copy of prior application Serial No.

07/743,329, including the oath or declaration as

originally filed.

1. (xx)

I hereby verify that the attached papers comprise
a true copy of the prior application Serial No.
07(743‘329, as originally filed on figp;gg§gg_;1i
1991. and that no amendments referred to in the

Oath or Declaration filed to complete the prior
application introduced new matter therein.
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The filing fee is calculated below on the basis of claims as 
filed in the prior application, l ess any claims cancelled or 
including any claims added by amendment listed below: 

OTHER THAN 
SMALL ENTITY SMALL ENTITY 

No. 
For: No. Filed Extra Rate Fee OR Rate Fee 

BASIC FEE $385 OR ' $770 

Total 8 - 20 = X $11= $ OR X $22= $ 
Claims 

Indep. 2 - 3 = X $40= $ OR X $80= $ 
Claims 

First Presentation 
Multiple Dependent Claims +$130= $ OR +$260= $ 

2 . 

TOTAL $ ~;,L~ ..... ~~Ri+.~~:~t:~~~ .. ~; .. :: ~t . $770 

. Verified Statement Claiming Small Entity Status is 
enclosed herewith. 

3. Verified Statement Claiming Small Entity Status was 
filed in the parent case. 

4. Please charge my Deposit Account No. 23-3050 in the 
amount of $ . This sheet is attached in 
triplicate. 

5. (XX) A check in the amount of $770 .00 is attached. Please 
charge any deficiency or credit any overpayment to 
Deposit Account No. 23 - 3050. 

6. (XX) The Commissioner is hereby authorized to charge payment 
of the following fees associated with t h is 
communication or credit any overpayment to Deposit 
Account No . 23 - 3050. This sheet is attached in 
triplicate. 

(XX) Any additional filing fees required under 37 
CFR 1.16 including fees for presentation of 
extra claims. 

(XX) Any additional patent application processing 
fees under 37 CFR 1.17 and under 37 CFR 
1.20(d). 
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The filing fee is calculated below on the basis of claims as

filed in the prior application. less any claims cancelled or
including any claims added by amendment listed below:

 
2. i } Verified Statement Claiming Small Entity Status is

encloscd herewith.

3. t ) Verified Statement Claiming Small Entity Status was
filed in the parent case.

4. ( ) Please charge my Deposit Account No. 23-3050 in the
amount of $ . This sheet is attached in

triplicate.

5. {xx} A check in the amount of $770-00 is attached. Please
charge any deficiency or credit any overpayment to
Deposit Account No. 23—3050.

6. {XX} The Commissioner is hereby authorized to charge payment
of the following fees associated with this

communication or credit any overpayment to Deposit
Account No. 23-3050. This sheet is attached in

triplicate.

(xx) Any additional filing fees required under 37

CPR 1.16 including fees for presentation of
extra claims. -

{XX} Any additional patent application processing
fees under 37 CFR 1.1? and under 37 CPR

1.20td}.
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7. (XX) The Commissioner is hereby authorized to charge payment 
of the following fees during the pendency of this 
application or credit any overpayment to Deposit 
Account No. 23-3050. This sheet is attached in 
triplicate . 

(XX) Any patent application processing fees under 37 
CFR 1.17 and under 37 CFR 1.20(d). 

The issue fee set in 37 CFR 1. 18 at or before 
mailing of the Notice of Allowance, pursuant to 
3 7 CFR 1 . 311 (b) . 

(XX) Any filing fees under 37 CFR 1.16 including 
fees for presentation of extra claims. 

8. (XX) Cancel i n this application original claims 
2-23 of the prior application before calculating the 
filing fee . . (At least one original independent claim 
must be retained for filing purposes.) 

9. (XX) Amend the specification as set forth in the 
accompanying preliminary amendment. 

10. {XX) Formal drawings/photographs will be submitted when 
requested by the United States Patent and Trademark 
Office. · 

11. Please abandon said prior application as of the filing 
date accorded this application. A duplicate copy of 
this sheet is enclosed for filing in the prior 
application file. {May only be used if signed by 
person authorized by 37 CFR 1.138 and before payment of 
the base issue fee.) · 

12. (XX) Priority of GB application Serial No. 89/28874.0 filed 
on December 21. 1989 in United Kingdom (country) is 
claimed under 35 U.S.C. Section 119. 

{XX) The certified copy has been filed in prior PCT 
application Serial No . PCT/GB90/02017, filed December 
21, 1990. 

13 . {XX) The prior application is assigned of record to Celltech 
Limited. 

14 . Copy of the Assignment(s) of the invention and separate 
Form(s) 1595 for each Assignment will be submitted upon 
receipt of the Official Filing Receipt. 

15. {XX) The power of attorney in the prior application is to 
Francis A. Paintin, Registration No. 19.386. 
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7. (xx: The Commissioner is hereby authorized to charge payment
of the following fees during the pendency of this
application or credit any overpayment to Deposit
Account No. 23-3050. This sheet is attached in

triplicate.

(xx) Any patent application processing fees under 37
CFR 1.17 and under 3'7 CFR 1.20id}.

( ) The issue fee set in 37 CPR 1.18 at or before

mailing of the Notice of Allowance, pursuant to
37 CFR 1.311ib}.

(XX) Any filing fees under 37 CPR 1.16 including

fees for presentation ofi extra claims.

8- (XX) Cancel in this application original claims

2—23 of the prior application before calculating the

filing fee. (At least one original independent claim
must be retained for filing purposes.)

9. {XX} Amend the specification as set forth in the

accompanying preliminary amendment.

10. (XX) Formal drawings/photographs will be submitted when
requested by the United States Patent and Trademark
Office-

11. I 3 Please abandon said prior application as of the filing

date accorded this application. A duplicate copy of

this sheet is enclosed for filing in the prior
application file. (May only be used if signed by

person authorized by 37 CFR 1.138 and before payment of
the base issue fee.) '

12. (XX) Priority of GB application Serial No. 89(23874.D filed
on December 2;. 1989 in United Kjggggm {country} is
claimed under 35 U.S C. Section 119.

{XX} The certified copy has been filed in prior PCT
application Serial No. PQIZQBBDZOZO17, filed Decembg;

1 .
2 , l299

13- {XX} The prior application is assigned of record to Celltgch
Limited.

14. { ) Copy of the Assignment{s} of the invention and separate
Form{s) 1595 for each Assignment will be submitted upon
receipt of the Official Filing Receipt.

15. (XX) The power of attorney in the prior application is to
Francis A. Paigti , Registration No. 19.386.
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(XX} The power appears in the original papers in the prior 

application. 

(XX} Since the associate power of attorney does not appear 
in the original papers, a copy of the associate power 
in the prior application is enclosed. 

16. (XX} Address all future communications to : 

Francis A. Paintin 
WOODCOCK WASHBURN KURTZ MACKIEWICZ & NORRIS.LLP 
One Liberty Place - 46th Floor 
Philadelphia, PA 19103 

17. (XX) A preliminary amendment is enclosed. Claims added by 
this amendment have been properly numbered 
consecutively beginning with the number next following 
the highest numbered original claim in the prior 
application. 

18. A Petition for Extension of Time has been filed in the 
parent application, Serial No. filed A 
copy of the Petition for Extension of Time is enclosed . 

19. (XX) Enclosed is a Statement to Support Filing and 
Submission of DNA/Amino Acid Sequences in Accordance 
with 37 CFR §§ 1 . 821 through 1.825 as filed in Serial 
No. 08/303,569. 

(XX) Enclosed is a 
Readable Form 

Date: ,Mr~- /) /f91 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS LLP 

copy of a Letter of Reference to Computer 
filed in Serial No. 08/303,569. 

~c;,d~ 
SJ.gnature 
Francis A. Paintin 
Attorney of Record 
Registration No. 19,386 

One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
(215} 568-3100 
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(xx)

(XX)

15. (XX)

17. (xx)

13. t 1

19. (XX)

(XX)

The power appears in the original papers in the prior
application.

Since the associate power of attorney does not appear
in the original papers, a copy of the associate power
in the prior application is enclosed.

Address all future communications to:

Francis A. Paintin

WOODCOCK WASHBURN KURTZ MACKIEWICZ & NORRIS‘LLP

One Liberty Place - 46th Floor

Philadelphia, EA 19103

A preliminary amendment is enclosed. Claims added by

this amendment have been properly numbered

consecutively beginning with the number next following
the highest numbered original claim in the prior

application‘

A Petition for Extension of Time has been filed in the

parent application, Serial No. filed ______. A
copy of the Petition for Extension of Time is enclosed.

Enclosed is a Statement to Support Filing and

Submission of DNAfAmino Acid Sequences in Accordance
with 37 CFR §§ 1.821 through 1.825 as filed in Serial

No. DBX303,569.

Enclosed is a copy of a Letter of Reference to Computer
Readable Form filed in Serial No- 08/303.569.

Date: / 3;;
Signature '
Francis A. Paintin

Attorney of Record

Registration No. 19,336

WOODCOCK WASHBURN KURTZ
MACKIEWICZ & NORRIS LLP

One Liberty Place - 46th Floor

Philadelphia, PA 19103
{215) 568*3100
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SERIAL NO. 

FILED 

FOR 

••• OAT~ FILED: 05/~.8/2010 
DOCUMENT ~-: 49 

E UNITED STATES PATENT AND TRADEMARK OFFICE 

John Robert Adair et al. 

08/485 686 

JUNE 7, 1995 

HUMANISED ANTIBODIES RECEIVED 

GROUP ART UNIT 1816 SEP ~- 2 1997 

EXAMINER 

Assistant Commissioner for Patents 
Washington, DC 20231. 

EVELYN RABIN Ph. D. GROUP 1800 
I, Doreen Yatko TrujjUo, Registration No. 35,719 cenily that this 
cortespondence is being deposited with the U.S. Posul Service as · 
Fllst Class mail in an envelope addressed to the Assistant 
Commissioner lor Patents, Washington, D.C. 20231. 

On ;;).&'J ) 9 9 

RESPONSE AND AMENDMENT 

Dear Sir: 

Pursuant to 37 C.F.R. § 1.115, Applicants submit the following in response to 
the Office Action dated February 20, 1997 . 

. In the Claims: 

Please cancel claims 24 to 55, without prejudice. 

Please add the following claims. 

f-56. An antibody molecLving affinity for a prederennined antigen and 
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.. y. _ ‘ DATE FILED: 05/ 8/2010
- DOCUMENT :49 Am

I ARP-0046 PATENTWIZé/fl
‘t- E UNITED STATES PATENT AND TRADEMARK OFFICE
 
 * CATION OF : John Robert Adair et a1.

SERIAL N0, -. OBI-485 636

FILED : JUNE 7, 1995

FOR : HUMANISED ANTIBODIES RECEIVED

GROUP ART UNIT : 1316 - SEF 2.2 I997

EXAMINER : EVELYN RABIN Ph. D. GROUP 1800

I, Dore-en Ymkn Truffle. Registration No. 35,?19 certify that this
correspondence is being deposited with the US. Postal Service as
Flm Class maii in an envelope addressed to The Assistant
Commissioner for Patents. Washington. D.C. 20231.

,1 99 ’

mffiQ No. 35.71% '

Uh

 
 

barman Yatlm 'I‘rnji'lln

Assistant Commissioner for Patents

Washington, DC 20231.

RES NSE AND ANIE 'DMENT

Dear Sir:

Pursuant to 37 CPR. § 1.115, Applicants submit the following in response to

the Office Action dated February 20, 1997.

I _ In the Claims:

Please cancel claims 24 to 55, without prejudice.

Please add the following claims.

9" wf/‘Sfi An antibody molecéving affinity for a predetermined antigen and
Carter Exhibit 201 7

Carter V. Adair

Interference No. 105,744
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comprising a composite heavy chain and a complementary light c in, said composite heavy 

chain having a variable domain including complementarily d ermining regions (CDRS) , said 

variable domain comprising predominantly human azce or antib_ody heavy chain framework 

residues, the remaining heavy chain residu~rres onding to the equivalent residues in a 

donor antibody having affinity for said prede ined antigen, wherein, according to the Kabat 

numbering system, in said composite hea chain at least residues 31 to 35, 50 to 65 and 95 

to 102 (the CDRS) and at least resid s 23, 24, 49, 71, 73 and 78 (in the framework regions) 

correspond to the equivalent res· ues in said donor antibody. 

57. antibody molecule of claim 56, wherein additionally residues 26 to 

58. aim 56, wherein additionally at least one of 

r~ residues 6 94 in said composite heavy chain corresponds, to the equivalent residue 

____.in said dgAQr amirecty:-=--

------------~ c 
59. The antibody mol ule of claim 57, wherein additionally at least one of 

residues 6, 37, 48 and 94 in said composite li vy chain corresponds to the equivalent residue 

60. The antibody molecule of claim 58, erein additionally at least one of 

- 2 -
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comprising a composite heavy chain and a complementary light to, said composite heavy

chain having a variable domain including complementarin d mining regions (CDRS) , said

variable domain comprising predominantly human acce or antibody heavy chain framework

residues, the remaining heavy chain residu@orre nding to the equivalent residues in a
donor antibody having affinity for said prede e " ined antigen, wherein, according to the Kabat

numbering system, in said composite bea ' chain at least residues 31 to 35, 50 to 65 and 95

to 102 (the CDRS) and at least resid s 23, 24, 49, 71-, 73 and 73 (in the framework mgions)

correspond to the equivalent res'2' in said donor antibody.

9 57. - antibody molecule of claim 56, wherein additionally residues 26 to
am- is it eqm dentresntes insai onor an ion .

 

    
 

59. The antibody mo ule of claim 57, wherein additionally at 1st one of

residues 6, 37, 48 and 94 in said coniposite'

W in said donor antibody ._
s A

vy chain corresponds to the equivalent residue

60. The antibody molecule of claim 58, erein additionally at least one of

PFIZER EX. 1095
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residues 2, 4, 25, 36, 39, 47, 93, 103, I , 106 and 107 in said composite heavy chain 

corresponds to the equivalent residue in s id donor antibody. 

~ 61. The antibody molec e of claim 59, wherein additionally at least one of 

~ Jt),sidues 2, 4, 25, 36, 39, 47, 93, 103, l · , 106 and 107 in said composite heavy chain 

corresponds to the equivalent residue in sai donor antibody. 

62. The antibody molec e of claim 56, wherein said complementary light 

chain is a composite light chain having a va iable domain including CDRS, said variable 

domain comprising predominantly human ac eptor antibody light chain framework residues, 

the remaining light chain residues correspon ing to the equivalent residues in said donor 

antibody, wherein, according to the Kabat n bering system, in said composite light chain at 

least residues 24 to 34, 50 to 56 and 69 to 9 (the CDRs) and at least residues 46, 48, 58 and 

71 (in the framework regions) correspond to e equivalent residues in said donor antibody. 

63. The antibody molec le of claim 62, wherein additionally at least one of 

64. The antibody mol ule of any one of claims 56, 57 or 62 which~ 
~to~-cell antigen. /' 

- 3 -
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residues 2. 4, 25, 36. 39, 47, 93. 103. 1 . . 106 and 107 in said composite heavy chain 

 
 

 

corresponds to the equivalent residue in

My 61.
idues 2, 4, 25, 36, 39, 47, 93, 103, 1 '

‘d donor antibody.

E HE.G.e E e of claim 59, wherein additionally at least one of

, 106 and 107 in said composite heavy chain

corresponds to the equivalent residue in sai donor antibody.

 

  

 

 

e of claim 5.6, wherein said complementary light

a chain is a composite light chain having a v iable domain including CDRS, said variable
- domain comprising predominantly human ac ptor antibody light chain fi'amework residues,

the remaining light chain residues correspo ing to .the equivalent residues in said donor

9% antibody, wherein, according to the Kabat boring system, in said composite light chain at
least residues 24 to 34, 50 no 56 and 69 to 9 (the CDRs) and at least residues 46,. 48, 58 and

71 (in the framework regions) correspond to equivalent residues in said donor antibody.

 

 
 

63. The antibody molec e of claim 62, wherein additionally at least One of

residues 2, 4, 6, 35, 38, 44, 47, 49. 64 to 69, 85, 87, 98, 99. 101 and 102 in said

composite light chain corresponds to quivalent residue in said donor antibody.

64. The antibody mo le of any one of claims 56, 57 or 62 which-ill?“
H’ - v A

m‘fiifleell antigen.
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65 . The antibody molecule of any one of claims 56, 51 or 62 which-is-~ 
~a lymphokine. 

66. The antibody molecul of any one of claims 56, 57 or 62 whichp 

~~a growth factor . 

67. The antibody molecul of any one of claims 56, 57 or 62 which. ibr ;::s:z. 

=~~·~1ij · forifiterferon. 

l 
l 

68. The antibody molecule\of any one of claims 56, 57 or 62 which~ g. 

~·c..~ . 
~ for~ adhesion molecule. 

69. The antibody molecule of any one. of claims 56, 57 or 62 whic~ 
~d[t ~~f~r t(honnone. 

70. The antibody molecule o any one of claims 56, 57 or 62 whicho::ts-~ 

~;~ancer marker . \ 
' 71. The antibody molecule o any one of claims 56, 57 or 62 whieh ~4-S?. 

~c,.t· Ci.tu 
~c thr TNF-a. 
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{1L 65. The antibody molecule of any one of claims 56, 5'? or 62 which-4513'":
a. .We lymphokine.

. 66. The antibody [1101qu of any one of claims 56, 57 or 62 which
I .c

.FP ' £3323 growth factor.

67. The antibody molecul of any one of claims 56. 57 or 62 which-ioL—{g's

fin,— mfigfitefiewn.
l

l 68. The antibody moleculexof any one of claims 56, 57 or 62 whicha-lSHLnE.
#‘a‘fii . '-m for adhesmn molecule.

Hr

. 69. The antibody molecule f any one of claims 56, 5? or 62 which-P
.‘ t to1 1 for a hormone.

has
"l0. The antibody molecule 0 any one of claims 56. S? or 62 whic

fi/ Mréflancer marker.
The antibody molecule 0 any one of claims 56, 57 or 62 which-ts-, 71.

(r flfii'ififlfl,
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cr{t ~ , . 72. The antibody mo ecule of any one of claims 56, 57 or 62 which+~ 
H- ~~t~lcin . 

. \ {£~.~ ~~.~~.._JA. · 
~ 73. A .ther=a.peutW..compositi n comprising .a.o antibody of any one of claims 56, 57 

t-- 1'-

~ ~ ~ 62 in combination with a pharmaceutically cceptable carrier, diluent or excipient. --

Remarks 

This paper is being filed in response to the Office Action dated February 20, 1997. A 

petition for a three-month extension of time, and the appropriate fee, accompanies this response. 

Claims 24 to 55 were pending. Claims 24 to 55 have been canceled herein without 

prejudice, and replaced by the new claims 56 to 73. 

Support for present claim 56 can be found, inter alia, on page 19, lines 24 and 25, of 

the application as filed which defmes the extent of the heavy chain CDRs, and page 7, lines I to 3, 

which defmes the preferred basic set of framework residues which correspond between the donor and 

humanized chains. 

Support for claim 57 can be found, inter alia, on page 17, lines 11 to 13 of the 

application as filed, which defmes the preferred extent of the "CDRs". This extension, in fact, 

merely adds the Chothia loop residues to CDR1 in the heavy chain (see also page 8, lines 17 to 22). 

Claims 58 and 59 are based on page 7, lines 7 to 9 of the application as filed. Claims 

60 and ·61 are based on page 7, lines 9 to 14 of the application as filed. 

Support for claim 62 can be found, inter alia, is based on page 17, lines 1-4 to 16, of 
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72. The antibody mo scale of any one of claims 56, 57 or 62 which-is-

cm

    sill; massifiiwhfi '

W 73. A therapeutiercompositi n comprising 351 antibodyr‘of any one of claims 56. 57
M or 62 in combination with a pharmaceutically oceptable carrier, diluent or exeipient. --

Remarks

This paper is being filed in response to the Office Action dated February 20, 1997. A

petition for a three-month extension of time, and the appropriate fee, accompanies this response.

Claims 24 to 55 were pending. Claims 24 to 55 have been canceled herein without

prejudice, and replaced by the new claims 56 to 73.

Support for present claim 56 can be fOund, inter alia, on page 19, lines 24 and 25, of

the application as filed which defines the extent of the heavy chain CDRs, and page 7, lines 1 to 3,

which defines the preferred basic set of framework residues which correspond between the donor and

humanized chains.

Support for claim 5? can be found. inter alia, on page 17, lines 11 to 13 of the

application as filed, which defines the preferred extent of the “CDRS”. This extension, in fact,

merely adds the Chothia loop residues to CDRl in the heavy chain (see also page 3, lines 17 to 22).

Claims 58 and 59 are based on page 7, lines 7 to 9 of the application as filed. Claims

60 and 61 are based on page 7, lines 9 to 14 of the application as filed.

Support for claim 62 can be found, inter alto, is based on page 17, lines 14 to 16, of
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the application as filed, which defines the extent of the light chain CDRs, and page 18, line 21, which 

defines the preferred basic set of light chain framework residues which correspond between the donor 

and humanized chains. 

Basis for claim 63 is found on page 18, lines 23 to 28 of the application as filed. 

Basis for claims 64 to 72 is found on page 15, line 24 through page 16, line 3 and in 

the Examples of the application as fll.ed. Basis for claim 73 is found on page 16, lines 5 to 8 of the 

application as filed . 

In view of the foregoing amendments, and arguments which follow, Applicants hereby 

request withdrawal of all rejections upon reconsideration. To the extent the rejections of claims 24 to 

55 may be applied to the present claims, Applicants submit the following. 

Rejections Under 35 USC § 112 

In light of the amendments to the claims, it is submitted that the points raised by the 

Examiner in Sections 3, 4 and 5 (35 U.S.C. § 112, first paragraph) are rendered moot. 

As regards the objection set forth in the last two paragraphs of the Examiner's Section 

5, Applicants respectfully submit that such a rejection is unfounded. It is first to be noted that the 

Examiner has made a number of sweeping assertions which are totally unsupported by any evidence, 

reference to the statute, or reference to legal precedent. In particular, the Examiner bas provided no 

evidence of a technical nature. 

It is to be pointed out that, by the priority date of the present application, a large 

number of monoclonal antibodies bad been successfully used in therapy. In particular, the OKT3 
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antibody, which is the subject of one of the examples, had been in use since the early 1980's in the 

treatment of acute rejection episodes in liver transplant patients. Thus, by the priority date, it was 

well known how to make a therapeutic antibody composition. 

As is shown in the present description, the humanized antibodies of the present 

invention have affinities similar to those of the monoclonal antibodies from which they are derived. 

It would therefore have been clear to the skilled person that a composition containing a humanized 

antibody would be very similar to a composition containing the monoclonal antibody. It is therefore 

submitted that a skilled person would have been able readily to produce a therapeutic composition 

containing a humanized antibody of the present invention. 

It may be that the Examiner has doubts as to the efficacy of the humanized antibodies 

of the present invention. Again, however, the Examiner has provided no evidence to support any 

such doubts. The Applicants have a number of humanized antibodies according to the present 

invention in clinical trials at various stages. These trials have shown that the humanized antibodies 

are effective. It is therefore submitted that there is no basis for the Examiner's, rejection which 

should therefore be withdrawn. 

It is believed that the point raised in Section 6 by the Examiner is now moot. In any 

event, it is submitted that it is not necessary to use the particular monoclonal antibodies recited by the 

Examiner. The procedure described in the application is a general procedure which can be applied to 

any donor antibody and to any acceptor antibody. The Applicants have shown that this protocol can 

be applied generally, and have successfully produced a number of humanized antibodies according to 

the invention. It is therefore submitted that the rejection should be withdrawn. 

- 7 -
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Rejection Under 35 USC § 102(e) 

In her Section 8, the Examiner refers to U.S. Patent No. 5,530,101 issued to Queen et 

al. The Examiner indicates, almost as a footnote, that the Queen Patent apparently has an effective 

filing date of December 28, 1988. While this may be true, the disclosures of the earliest Queen 

applications do not support this rejection. Following on from the initial application filed on 

December 28, 1988, there was a continuation-in-part application (CIP) filed February 13, 1989. 

There was then a separate new application filed September 28, 1990. A further continuation-in-part 

application was filed December 19, 1990, which claims priority to the prior continuation-in-part 

application and he separate new application. The '101 patent granted on the last continuation-in-part 

application. 

The present application has a priority date of December 21, 1989. Only the initial 

application and the first continuation-in-part application of the '101 patent were filed before 

Applicants' priority date. Therefore, in order for the Examiner to be able to show that the present 

claims lack novelty, it must be shown that any subject matter which may be relevant was disclosed in 

these two earliest Queen applications. 1 Applicants respectfully submit that the Examiner has not 

shown this. 

Applicants have been able to study the two early Queen applications in connection with 

the application from which the present application is a continuation. This study shows that there is 

1 Similarly, the most recently issued patent from the same family, U.S. Patent No. 
5,585,089 issued to Queen et al. on December 17, 1996 (the "'089 patent") is to no avail. 
The claims specify that the changes be made "outside the Kabat and Chothia CDRs." 
(emphasis added) There was no mention of Chothia. CDRs in the two earliest Queen 
applications. Thus, the '089 patent is not entitled to a filing date of December 28, 1988. 
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considerably more subject matter in the granted ' 101 patent than in either of the two early Queen 

applications. As far as Applicants can tell , the only working example provided in the two early 

Queen applications is the anti-tac antibody which is referred to in Figures 1A and 1B of the ' 101 

patent. 

The Examiner will see from a study of Figure lB of the Queen Patent that residue 74 

(according to the numbering in the Figure) is different between the mouse (top line) and human 

(bottom line) sequences. It is indicated in the Figure that the places where changes were made are 

indicated by double underlining. At residue 74, no change was made and so there is a clear 

difference between the humanized and mouse sequences. In Figure lB, the sequences are numbered 

linearly and not according to the Kabat system. If the sequences are numbered according to the Kabat 

system, as specified in the present claim, linear residue 74 becomes Kabat residue 73. Since it is 

specified in present claim 56 that Kabat residue 73 should be identical between donor and acceptor 

sequences, it can be seen that the antibody of Figure 1 of the '101 Patent does not destroy the novelty 

of claim 56. 

It is therefore submitted that there is no specific disclosure in the ' 101 patent entitled to 

the date of the two early Queen applications which destroys the novelty of present claim 56. 

The general disclosure is equally unavailing. Looking first at the initial Queen 

application, it can be readily seen that it is not directed to a general process for humanizing 

antibodies. As is made clear from the introduction on pages 1 to 4 and the Summary of the 

Invention, the initial application is very specifically directed to the production of a humanized anti-tac 

antibody. Thus, there is absolutely no disclosure or suggestion of a claim to humanized antibodies in 
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general; nor is there any disclosure or suggestion to make the specific residues recited in the present 

claims donor. 

Even if (which is denied) such a general teaching for humanizing anitbodies could be 

derived from the initial Queen application, it must be borne in mind that the teaching in the initial 

application is not enabling. It will be seen from pages 21 and 22 that there are disclosed three 

criteria for selecting framework residues outside the Kabat CDRs which can be considered for 

changing. One of these criteria is that the framework residues should be physically close to the 

antigen binding region. However, this criterion is so vague as to be meaningless. There is no 

description as to what "physically close" means. How close is close? How does, a skilled person 

build a model to determine whether a residue is close? What is the antigen binding region? It can 

thus be seen that it would be impossible for a skilled person to put this part of the teaching of the 

initial Queen application into effect. 

The second Queen application has a slightly more general teaching. However, the 

general teaching is still not enabling for the invention recited therein, much less the present claims. It 

requires the skilled person to put into practice various criteria set out therein. One of these criteria is 

that residues a certain distance away from the antigen binding region should be identified. In order to 

identify these residues, it is necessary to build a molecular model of an antibody. Given the Jack of 

detail in the Queen application, it is submitted that this would not have been possible. 

By the date of filing of the continuation-in-part application, it was possible to build 

rough models of antibodies. However, these models could only be built using details which are not 

provided in this application. Even when such details were available, the models which were built 
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were not very accurate. The best accuracy was obtained for the main chain conformation of the 

framework regions, but even this was not very good. The modeled main chain conformations for the 

CDRs was poor. The results obtained for side chains, whether on framework or CDR residues, were 

not very accurate at all. 

In the Queen applications, it is a requirement that a determination be made either of the 

physical closeness or of the distance between framework side chain atoms and CDR atoms. These 

are the two least accurate areas in any model. This clearly shows that it would not have been 

possible to put the teaching in the early Queen applications into effect in a reproducible manner, even 

using modem modeling programmes. 

It is therefore submitted that there is no disclosure in either of the two early Queen 

applications, much less an enabling disclosure, of Applicants' invention. Thus, there can be no 

novelty-destroying disclosure therein. 

Even if (which is denied) there were any enabling disclosure in the two Queen 

applications, it would still not be possible to obtain the subject matter of the present claims by 

following the teachings therein. Applicants have carried out their own modeling procedures using a 

current available modeling program. These results have shown that none of residues 23, 24, 71 and 

73 in the heavy chain meet the criteria set out in the first Queen continuation-in-part application. A 

study of 39 solved X-ray crystal structures of antibodies homologous to the OKT3 antibody has 

shown that in NONE of these real (as opposed to modeled) structures does either residue 23 or 

residue 24 meet the distance criterion of the first Queen CIP application. Thus, as these residues 

would never be identified, there is no novelty-destroying disclosure in the two early Queen 
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If the Examiner requires, details of any of the studies the Applicants have made, can be 

submitted. 

Accordingly, Applicants respectfully submit that the rejection under 35 U .S.C. §102(e) 

should be withdrawn. 

Rejections Under 35 USC § 103 

Regarding the Examiner's Section 10, it is hereby confirmed that the subject matter of 

the various claims was commonly owned at the time that the inventions covered by these claims were 

made. 

In the remaining sections of the Office Action, the Examiner raises a number of 

obviousness rejections. These are all based on the Queen '101 patent which was discussed above in 

connection with novelty, discussion incorporated herein. It is submitted that the secondary references 

do not overcome the deficiencies of the '101 patent. The secondary references are relied upon for the 

specific antigen recitations in the dependent claims. 

As stated above, even by the priority date of the present application, it was not possible 

to build accurate models of antibodies. The identification of residues which might be changed in the 

Queen applications is based on the use of molecular modeling. Since no accurate models could have 

been built, it would not have been possible to apply the teaching of the two early Queen applications 

to any antibody except the specific one referred to in the Queen applications. It has been shown 

above that this does not destroy the novelty of the present claims. Further, applying any teaching 
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derived from the Queen applications would still not produce anything falling within the present 

claims. 

It should again be stressed that, in the CIP application, it is specified that residues 

within a certain distance of the CDR atoms should be selected as candidates for changing. Using 

modern molecular modeling techniques, it is possible to show that residues 23, 24, 71 and 73 in the 

heavy chain can never meet this distance criterion. As discussed previously, this is confirmed by 

studies of resolved structures for residues 23 and 24. Thus, even if it had been possible to build a 

molecular model at the priority date of the present application, doing so would not have identified the 

above four residues. It would not have been possible to produce anything falling within the present 

claims based on the teaching in these two early Queen applications. 

None of the remaining references, or combination thereof, cited by the Examiner 

overcomes these deficiencies. Applicants respectfully submit that the rejections under 35 U .S.C. § 

103(a) should be withdrawn. 

Summary 

It is submitted that the new claims submitted for the Examiner's attention are supported 

by the description as originally filed, are novel over any disclosure in the two early Queen 

applications, and are nonobvious over the ' 101 patent, whether taken alone or in combination with 

any other documents. 
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It is therefore submitted that the application is in condition for allowance, notice of 

which is hereby respectfully requested. 

Date: August 20, 1997 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS LLP 

One Liberty Place - 46th Floor 
Philadelphia, P A 19103 
(215) 568-3100 

Respectfully requested 

Si~~ 
Doreen Yatko Trujillo 
Registration No. 35,719 
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PROPOSED CLAIMS 

120. An antibo<ly molecule having affinitY for a predetermined antigen and 

comprising ll composite heavy chain and a compl~mentaJY light chain, said composi~t: heavy 

chain having a variable domain including complementarity deteJl'Ilining regions (CDRs). said 

variable domain comprising predominantly human acceptor antibody heavy chain framework 

rc:sidues, the reiQ.aining heavy chain residues, corresponding to the equivalem residues in a 

donor antibody having affmity for said pr~ antigen. wherein, ~cording to r.hc Kabat 

munbering sysrem, in said composite heavy chain: sttid CDRs comprise donor residues ar least 

at residues 31 to 35 , 50 to 58, and 95 10 102; and amino acid residues fu 23, 24, and 49 at 

1~ are donor residlleS. provj.d.ed that sajd antibody js npt lhe Qqeen er aJ. humanized anri-J.i!f 

anribody. 

121. Tile antibody mole£.1llc of claim 120, wherein amino acid residues 26 to 30 and 

59 ro 65 in said composite heavy chain are additionally donor residues. 

122. The antibody molecule of claim 120. wherein amino acid residues 71, 73. and 

78 in said composite heavy chain are additionally donor resioues. 

123. The antibody molecule of claim 120 , wherein at least one of amino acid residues 

l , 3, and 76 in said composite heavy chain arc additionally donor residues. 
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124. The antibody molecule of cJaim 120, wherein at least one of amino acid residu.es 

36, 94, 104, 106, and 107 in said composite heavy chain are additionally donor residues. 

125. The amibody molecule of claim 124, wherein at least one of amino acid residues 

2, 4 . [6,} 38, 46, 67, and 69 in said composire heavy chain are additionally donor residues. 

126. The antibody molecule of Cl!lim 120, wherein said complemeruacy light chain 

is a composile light. chain having a variable domain including complemem.aricy determining 

regions (CDRs), said variable domain comprising predominantly human accepror antibody light 

chain framework. residues, the remaining light chain residues corresponding 10 the equivalent 

residues in a donor amibody having affinicy for said predere~ antigen, wherein, according 

ro the Kabat numbering system, in said composite light chain; said CDRs comprise donor 

residues at least at residues 24 to 34. 50 10 56, and 89 to 97; and amino acid residues 46, 48, 

58, and 71 at leasr are donor residues . 

127. Tbc antibody molecule of claim 126, Wherein amino a~id residues 1, 3, 60 (if 

this resid~e can form a salt bridge with residue 54). and 70 (if dlis residue can form a salt 

bridge with residue 24) in saicl composite ligb1 chain are additionally donor residues. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: John Robert Adair, Diljeet Siugb Athwal, and 
John Spencer Em_u.ge 

Serial No. : 08/300,S69 

Filed; 9/07/94 

For: HUMANISED ANTIBODIES 

U.S. Pau:m and Trademark Office 
Office of Publicalions 
Query and Correspondence Brdnch 
Crys[al Plaza 2 Room-6C30 
Waahington DC 20131 

Dear Sir: 

Group Art Unir: 1816 

Ex.aminer: L. Feisee 

AMENDMENT PURSUANT TO 37 C.F.R. §1.312 

Pursuant ro 37 C.F.R. §1.312 (b), please amerul the above-identified appticarion as 

follows_ A petition and appropriate fee accompanies this Am~ndrnem. 

In the claims; 

120. (Twi(;(' Amended) An antibody molecule having a.ff'tnhy for a 

prederennined antigen and comprising a composite heavy chain and a complementarY light 

chain. said composire heavy chain having a variable domain including compkmenr.ariry 

detennin.ing regions (CDRs), said variable domain comprising pre4ominantly human 

acceptor lt.ntibody heavy chain frdlllework residues, the remaizriog heavy chain residues 

corresponding to the equivalent residues in a donor antibody having affmily for said 

predetennined antigen, wherein, according ro rhc: Kabar numbering system, in said 

composite lu:avy chain: said CDRs comprise donor residues at lea$! at n:sidues 31 ro 35, 50 
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to 58, and 95 to 102; and amino acid residues ~ 23, 24, and 49 at least are donor residues ... 

provided !bat said antibody is nor the humanized anti-rae antibody described in WO 

2QL07861. 

125. (Amended} The antibody molecule of claim 124, wherein at least one of 

amino acid residues 2, 4, [6,] 38, 46, 67, and 69 in said composite heavy chain are 

additionally donor residues. 

REMARKS 

The foregoing amendmerus are being made to advance the presem case to issuance. 

Although the issue fee bad a1ready been paid on December 4, 1996, issuance was delayt:d 

following Ibe filing and subsequent entry of a Prou:s~. These amendments~ ~ing 

submitted following the Examiner's consideration of the Protest, Applicanr.s ' response 

thereto, ana a personal interview conducted with lhe Examiner on October 16, 1997. Thus, 

lhese amendments do no[ require additional search or examination, nor could they been 

submirred ealier. Support for the amendmenrs can be found, inrer alia, on page 5, line 10 

Ilu'ough page 6, line 37, of the application as originally filed. The humanized aori-tac 

antibody of WO 90/07861 is therein d.escnoed and distinguished from the presenr invention. 

The inclusion of residue 6 as a donor residue is also disclosed therein. AS is clear from me 
foregoing, no new maner is added by these amendmenls. Applicants respectfully requesr 

lhat they be entered. 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ &. NORRlS 

One Libeny Place • 46lb Floor 
Philadelphia, PA 19103 
(215) 568-31()() 

:o:tfully~ ' 
llor~.J~iUo ~ 
Registration No. 35,719 
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[0 53, and 95 to 102; and amino acid residues £1 23, 24. and 4-9 at least are donor EBSidUtSL

 

3207861.

125. (Amended) The antibody molecule of claim 124, wherein at least one of

amino acid residues 2, 4. [6,] 38, 46, 6?, and 69 in said composite heavy chain are '

additionally dunno: rtsidues.

“MKS

The foIEEOing amendments are heng made to advance the present ease to issuance-

Although the issue fee had aheadjr been paid on December 4, 1996, issuance was delayed

fallnwing the filing and. subsequent army nf a Protest. Them: unendmeuts are being

submitted follewing the Examiner’s considerafien 0f the Prulest, Applicants' response

thereto, and a petsnnal interview conducted with the Examiner on October 1-6. 1997. Thus,

these amendments do not require additional seats]: or examination. not could they been

submitted ealier. Support for the amt:me can be funnel, inter alia, cm page 5, line It)

rhmugh page 6. line 3?, of the application as uriginally filed. The hlmlanized amt-tan

antibody of W0 90107861 is mete-in dean-1132:! and disfinguished from the present invention.

The inelusinn of residue. 6 as a donut residue is alsu tiifielosed melein As is clear item the

foregoing, me new matter is added by these amendments. Applicants respectfully request

that they be entered-

Regimmion No. 35,719

- Rfictfifllysubtrfitted, _ .
Dm.3;émfléfi 23!}??? mmymiuo M
WOODCOCK WASHBURN KURT:

MACKIEWICZ é: NORRIS

On: Liberty Place - 46th Floor

Philadelphia, PA 19103

{215) 565—3 .100
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DATE FILED: 05/28/2010 
D9lp~~f\1~_f}T NO: 52 

DOCKET NO.: CARP-0032 

Issue Batch No.: D80 
Date of Notice 

PATENT 

of AUowaoce: September 4, 1996 
Serial No. : 08/303,569 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

John Robert Adair, Diljeet Singh Athwal, and John Spencer Emtage 

Serial No.: 08/303,569 

Filed: 9/07/94 

For: 

' 

HUMANISED ANTIBOiiH;&5~
/ 

A~sistant CollllnrsJOner of 
Patents and Tr emarks 

Washington, D. . 2023 1 · 

Group Art Unit: 1642 

Examiner: L. Fei~ee 

~.{~:·~ \ ;~~;..: .... ~;. ~ ;.:~ ~ ::. ;.,h • .o '.~f~ 

t~~£~\\irCE ~:;t:::i\~TER 

D~ar Sir: 
AMENDMENT PURSUANT TO 37 C.F.R. §1.312 

l'ursmnt to 3 7 C. F .R. § 1.312 (b), please amend the above-identified appltcntion as 

foJ lows. A petition and the appropriate fee accompanies this Amendment. 

Io the specification: 

Page 6, line 9, after ''heavy chaill", please insert-- SEQ ID N0:31 --. 

Please replace pages 67-92 of the Sequence Listing with the attached substitute 

07/17/ 1998 cmnrm oo~~jj}ting, pages 67:93. Please rcr..wnber the pages thereafter accordingly. 

01 Fl::m In the claftW_,g() OP 

120. (Twice Amended) An antibody molecule having affmity for a predetermined 

antigen and comprising a composite heavy chain and a complementary light chain, said 

composite heavy chain having a variable domain includ1ng complementarity determining 

. regions (CDRs), said variable domain comprising predominantly human acceptor antibody 

heavy chain framework residu~, the remaining heavy chain residues corresponding to the 
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equivalent residues in a donor antibody having affinity for said predetennined antigen, wherein, 

according to the Kabat numbering system, in said composite heavy chain: said CDRs comprise 

donor residues at least at residues 31 to 35, 50 to 58, and 95 to I 02; and amino acid residues Q.. 

23, 24, and 49 at least are donor residues. provided that said composite heavy chain does not 

comprise the amino acid sequence of SEQ ID NO: 3 J. 

125. (Amended) The antibody molecule of claim 124, wherein at least one of amino 

acid residues 2, 4, [6,] 38, 46, 67, and 69 in said composite heavy chain are additionally donor 

residues. 

REMARKS 

The foregoing amendments are being made to advance the present case to issuance. 

Although the issue fee had already been paid on December 4, 1996, issuance was delayed 

following the filing and subsequent entry of a Protest in the above-identified application. In the 

Protest, U.S. Patent No. 5,585,089 issued to Queen et al. on December 17, 1996 was cited as 

relevant. These amendments are being submitted following the Examiner's consideration of 

the Protest, Applicants' response thereto, a personal interview conducted with the Examiner on 

October 16, 1997, and telephonic discussions and communications with the Examiner, as well 

as telephonic communications with Examiner Schwartz. These amendments do not require 

additional search or examination. 

Support for the proviso in claim 120 can be found, inter alia, on page 5, line I 0 through 

page 6, line 37, of the application as originally filed. The heavy chain variable region of the 

humanized anti-tac antibody of WO 90/07861 is therein described and distinguished from the 

present invention. The heavy chain variable region of the humanized anti-tac antibody of WO 

90/07861 was, thus, incorporated by reference. The inherent amino acid sequence ofthe heavy 

chain variable region of the humanized anti-tac antibody ofWO 90/07861 was, thus, also 

incorporated by reference. In view of its recitation in claim 120, the amino acid sequence of the 

heavy chain variable region of the humanized anti-tac antibody of WO 90/07861 is presumed 

essential. Accordingly, Applicants have amended the specification to include the sequence of 

-2-
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the heavy chain variable region of the humanized anti-tac antibody described in WO 90/0786 I. 

The sequence is included as SEQ ID NO: · 31 of the substitute Sequence Listing. A paper and 

computer-readable copy of the substitute Sequence Listing, and accompanying papers, are 

included herein. A Declaration by the undersigned that the amendatory material consists of the 

same material incorporated by reference is included pursuant to M.P.E.P. 608.0l(p). 

Applicants have also corrected typographical errors in the sequence listing inadvertently 

introduced in the substitute Sequence Listing previously submitted on December 4, 1996. 

Support for the recitation of residue 6 as a donor residue can be found, inter alia, on 

page 6, line 35, of the application as filed. 

No new matter is added by any of the foregoing. 

Applicants request that the foregoing amendments be entered and that, upon their entry, 

the application be allowed to issue. Pursuant to M.P.E.P. § 1309, Applicants request that the 

application be tagged to ensure appropriate printing priority in the publishing division. This 

application is at least entitled to category (2) priority as listed in M.P.E.P. § 1309. 

If anything remains outstanding, the Examiner is requested to contact the undersigned at 

(215) 564-8352. 

Date: % J3, }'19~ 

WOODCOCK WASHBURN KURTZ 
MACKIEWICZ & NORRIS LLP 

One Liberty Place - 46th Floor 
Philadelphia, PA 19103 
[(215) 568-3100 

Respectfully submitted, 

Q~o~ujillo 
Registration No. 35,719 
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the heaVy chain 1variable region of the humanized anti-tar: antibody deSCribcd in WC! 90ffl'386 ] .

The sequence is included as SEQ. ID N0:'31 of the substitute Sequence Listing. A paper and

computer-readable copy ofthe substitute Sequence Listing, and accompanying papers, are

included herein. A Declaration by- the undersigned that the amendatory material consists of the

same material incorporated by reference is included pursuant to M.P.E.P. 608.0'1(p).

Applicants have also corrected Lypdgraphical errors in the sequence listing inadvertently

introduced in the substitute Sequence Listing previously submitted on December 4, 1996.

Support for the recitation ofresidue 6 as a donor residue can be fnund, inter alia, on

page 6, line 35, ofthe application as filecL

No new matter is added by any ofthe foregoing.

Applicants request that the foregoing amendments be entered and that, upon their entth1

the application be allowed to isaue. Pursuant to M.P.E‘P. § .1 30?, Applicants request that the

application be tagged to ensure appropriate printing priority in the publishing division This

applicationis at least entitled to category (2) tuierir}f as listed in M,P.E.P. § 1309.

'Ifanything remains outstanding, the Examiner is requested to contact the undersigned at

(215) 554-3352.

Respectfiflly submitted,

00.: m £41
Date: f3 A” Doreen Yatko ruiillo

l Registration No. 35,719

WOODCOCK WfiS HBURN KURTZ

MACKIEWICZ :55 NORRIS LLP

One Liberty Flam-1 - 46th Floor

Philadelphia, PA 19103

[(215) 5636100
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DOCUMENT NO: 53 

P.DIIH N&S 

LAW OFFICES 

WOODCOCK WASHBURN KUitTZ MACKIEWICZ & NORRIS 

A PARTNERSHIP INCLUDING PROFeSSIONAL CORPORATIONS 

ONE LIBERTY PLACE· 46TH FLOOR 
PHILADELPHIA, PA 19103·7301 

(21 SJ 568·3100 

DATE: September 29, 1998 

Please deliver this and the following pages to: 

Name: Examiner Julie Ree11es 

Fae1irnM: f.:Z 151 568·3439 
CaDle: WOODCOCK 

. \ '50~&-bl 

Company/Firm: U.S. Patent and Trademark Office, Group 1642 

Telecopiar No.: 1703) 308-4426 

Client/Matter No.: CARP-0057: Serial No. 081846,658 

SENDER'S NAME: Doreen Y. Tf\Jjil/o 

PAGES TO FOLLOW: 2 

If transmtssion is not complete, please call 12151 568-3100. 

COVER MESSAGE: Per your request. 

PLEASE DELIVER UPON RECEIPT. NO HARD COPY WILL FOLLOW . 

. THIS MESSAGE IS INTENDED ON~ Y FOR THi US£ OF THE INDIVIOVAL OR ENTITY TO WI11CH IT IS JIOOIIeSSED 
AND MAY CONTAIN INFORMATION THAT IS PIIIVI~EGEC. CONFIDENTIAL AND EXEMPT FROM DISCLOSURE 
UNDER APPLICABLE LAW. I~ Tt<E REAPER OF THIS MESSAGE IS NOT THE INTENDED RECtPIENT. 011 THE 
EMPLOYEE OR AGENT RESPONSIBLE FOR DELIVEA't OF THE MESSAGf TO THE 1NTENOED RECIPIENT. YOU ARE 
HEFIEB't NOTIFIED THAT ANY DISSEMINATION. OISTFI!SVTION OFI COPYING OF TKIS COMMUNICATION IS 
S!JIICTLY PROHJSIT£0. 1F YOU HAVE RECEIIIED THIS COMMUNICATION IN ERROR. PLEASE NOTIFY u S 
IMMEDIATELY BY H~EPI'IONE, AND RETURN Tt1E ORIGINAL TO US AT THE ABOVE A00RESS VIA ntE U.S. 
POSTA~ SERVICE. Tl-IANK YOU. 
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Sep-29-U 03 :19~ Ft~WOOCOCk iASIGUNI ll 121SS68l4li T-148 P.Ol/03 H OS 

CARP-G032 PATENT 

ALLOWED CLAIMS 

._ 
... "\. v 120. All antibody molecule having affinity for a predeu:nnined antigen and comprising 

0 a composite heavy chain and a complementary li~t chain, said composite heavy chain having a 

'I 
variable domain including complemenwity determining regions (CORs), said variable domain 

comprising pr~domin.antly bwnan acceptor antibody heavy chain framework residues, lhe 

. .. remaining heavy chain residues corresponding to the equivalent residues in a donor antibody 

having affinity for said predetennined antigen, wherein. according to the Kabat numbering syswm, 

in said composite heavy chain: said CDRs comprise donor residues ar least at residues 31 ro 35, 

50 to 58, and 95 to 102; and amino acid residues 6. 23. 24, and 49 at leasr are donor residues, 

provided that said composite heavy chain does not compri~ the amino acid ~qw:nce of SEQ ID 

NO: 31. 

121. The antibody molecule of claim 120, wherein amino acid residues 26 to 30 and 

59 to 65 in said composite heavy chain are additionally donor residues. 

122. The antibody molecule of claim 120, wherein amino acid residues 71 . 73. and 78 

in said compositr: hea\'y chain are additionally donor residues. 

123. The antibody molc:cule of claim 120. wherein at least one of amino acid residues 

l, 3, and 76 in said composite heavy chain are adctitionally donor residues. 
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PATENT 

124. Tht antibody molecule of claim 120, wherein at least one of amino acid residues 

36. 94, 104, 106. and 107 in said composiu: t~Uvy chain are additionally donor residues. 

12S. The antibody molecule of daim 124, wherein at least one of amino add residues 

2, 4, 38, 46, 67, and 69 in said composite heeV} chain are additionally donor residues. 

126. Tile antibody molecule of claim 120. wherein said compJeme01ary light chain is 

a composite light chain having a variable domain including complementarity derennining regions 

(CDRs), said 11ariable domain comprising predominaDlly human acceptor antibody light chain 

framework residues, the remaining light chain residues corresponding ro the equivalent residues 

in a donor amibody having affinitY for said predetermined antigen, wherein. according to the 

Kabat numbering system, in said composite light chain; said CDRs comprise donor residues at 

least at residues 24 to 34, 50 ro 56, and 89 to 97; and amino acid residues 46, 48, 58, and 71 

at least are donor residues. 

127. The a!Uibody molecule of claim 126, wherein amino acid residues 1. 3, 60(ifthis 

residue can fonn a salt bridge with residue 54), and 70 (if this residue can form a salt bridge: 

with residue 24) in said composite light chain are additionally donor residues. 

-2-
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DOCKET NO.: CARP-0 057 

~~\
PATENT IHjr 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Adair et al 

Serial No . : 08/846 ,658 

Filed : May 1, 1997 

For: HUMANIZED ANTIBODIES 

Assistant Commi ssioner 
f or Paten t s 

Washington, D.C. 20231 

Dear Sir: 

Group Art Uni t : 1642 

Examiner: J. Reeves 

I, Fr<>nc i " 1>.. Paint.in, Rt.~iBtxutioo No. 19386 c ertify 
tbac dais corre!JPOndeoec is bcitle deposited vil:b Cbe 
U.s . l!ostal Servic:o aa Pint Class mall in an ex~Velope 
addrcnor>d to Cbc AAsiotant Commh m ianer for Paten~s. 
Was . too, D. C. 10231. 

d'V . 5' /..fff:. 
~~4·~~ 

FOURTH PRELIMINARY AMENDMENT 

Please amend the above-identified application as 

follows: 

In t he claims: 

Please enter the fol lowing c l aims 32-48 in this 

appl ication: 

- 32. First and second polynuc leo ides - respect1velye~ 

----------------~ 
encoding heavy and light chain variable reg' ns o f a humani:t~~ 

=~ 

~' 

immunoglobul in having complemen~ty deter i ning r egio ns ( Rs) 

from a donor immunog lobulin an(ivy and ight c hain vari 

region frame works from human a eptor immu oglobulin heavy 
I 

light chain frameworks , which humaniz7d immunoglobulin 

Carter Exhibit 2022 
Carter v. Adair 

InterfereD< - . • n - - •• 
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DOCKET NO.: CARP‘ODS?

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of:

Adair et a1

Serial No_; 08/846,658 Group Art Unit: 1542

Filed: May 1, 1997 Examiner: J. Reeves

For: HUMANIZED ANTIBODIES

1. Francis A Paintin, IlsgintmLiun No. 19336 certify
that this correspondsan is lacing deposited. with the
5.5. Postal Sciatica u Fin: Class mail in an amt-3101M
addressed to the Maintain: Mania-Der for Patents,
fiashj ton. u.c, 30231.

an f

Assistant Commissioner

for Patents

Washington, D.C. 20231

Dear Sir:

FOURTH PRELIEINARY AMENDMENT

Please amend the above—identified application as

follows:

in ghe claims:

Please enter the following claims 32-48 in this

application:

 First and second polynucleo i es-reepeotlvehyga
38

encoding heavy and light chain variable reg' ms of a humanigg'd{

 
immunoglobulin having oomplemen rity deter ining regions Rs)

from a donor immunoglobulin an e vy and ight Chaln vari 1e

region frameworks from human a eptor immu oglobulin heavy a 6

light chain frameworks, which humanize immunoglobulin

i ea
Carter Exhibit 2022 “3“ fig”

Carter v. Adair ‘:-‘. e

Interferem " ‘ "' " '
PFIZER EX. 1095
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DOCKET NO.: CARP-0057 PATENT 

specifically binds to an ant igen with an affinity onstant of at 

least about 108 M" 1 and no greater than four-fold 

that of the donor immunoglobulin, wherein sequence of the 

humanized immunoglobulin heavy chain region framework 

is at least 65% identical to the sequence of donor 

immunoglobulin heavy chain variable framework and 

comprises at least 70 amino acid identical to 

those in the acceptor human heavy chain variable 

region framework. 

33. A vector first and second 

polynucleotides according 

34. First and respectivel y 

encoding heavy and light chain v riable regions of a humani zed 

immunoglobulin havi ng complemln arity determi ning regions (CDRs) 

from a d onor immunoglobulin an heavy and light chain vari able 

region frameworks · f rom acce · tor immunoglobulin heavy and light 

chain frameworks, which nized immunoglobulin specifically 

binds to an antigen with constant of at least about 

108 M" 1 and no greater about four - fold that of the 

donor immunoglobulin, wher the sequence of the acceptor 

immunoglobulin heavy chain variable region framework is a 

- 2 -
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specifically binds to an antigen with an affinity onstant of at

least about 103Md and no greater than abo t four-fold

that of the donor immunoglobulin, wherein th sequence of the

humanized immunoglobulin heavy chain variable region framework

is at least 65% identical to the sequence of the donor

immunoglobulin heavy chain variable regi n framework and

comprises at least 70 amino acid res dues lidentical to

those in the acceptor human immunoglobul’n heavy chain variable

region framework.

 
33. A vector comprising first and second

polynucleotides according o laim 2.

34. First and ond p lynucleotides respectively

encoding heavy and light chain v riable regions of a humanized

immunoglobulin having complemen arity determining regions (CDRs)

 

 
 

from a donor immunoglobulin an heavy and light chain variable

region frameworks 'from acce tor immunoglobulin heavy and light

chain frameworks, which hum nized immunoglobulin specifically

binds to an antigen with an affinity constant of at least about

105Mq and no greater th n about four—fold that of the

donor immunoglobulin, wher in the sequence of the acceptor

immunoglobulin heavy chain variable region framework is a

PFIZER EX. 1095
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DOCKET NO.: CARP-0057 

consensus sequenc e of human immunoglobulin 

region frameworks. 

• 
PATENT 

c hain variable 

35. First and second respectively 

encoding heavy and light chain variabl regions of a 

humanized immunoglobulin having determining 

regions (CDRs) from a donor immunoglobul n and heavy and light 

chain variable regi on frameworks 

immunoglobulin he avy which humanized 

immunoglobulin an antigen with an 

affinity constant of at 

about four - fold that of 

humanized immunoglobulin 

108 M"1 and no greater than 

immunogl obulin, wherein said 

or more amino 

acids from the donor immunoglob lin heavy chain framework outside 

the Kabat and Chothia CDRs , wh the donor amino acids 

substitute for correspondi n amino acids in the acceptor 

immunoglobulin heavy 

donor amino acids: 

and each of these said 

(I) is adjacent to a CDR · the donor immunoglobulin sequence, 

or 

(II) contains an within a distance of 6 ANGSTROM of a 

CDR in said humanized imm noglobulin. 

- 3 -
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DOCKET NO.: CARP-0057 

36. First and second polynucleotides 

encoding heavy and light chain variable regions 

humanized immunoglobulin having complementarity 

regions (CDRs) from a donor immunoglobulin and hea 

PATENT 

a 

and light 

chain variable region frameworks from human 

immunoglobulin heavy and light chains, humanized 

i mmunoglobulin specifically binds to an anti·en with an affinity 

constant of a least about 108 M" 1 and no gr ter than about four

fold that of the donor immunoglobulin, w erein said humanized 

immunoglobulin heavy ch n comprises or more amino acids from 

the donor immunoglobul n 

Kabat and Chothia CDR 

ramework outside the 

te for the corresponding 

amino acids in t he acceptor i mmu oglobulin heavy chain 

framework, wherein each of these said donor amino acids: 

(I) is adjacent to a CDR in th donor immunoglobulin sequence, 

or 

(II) is capable of 

(III) is t ypical at its 

sequences, and the 

rare at its position for 

amino acids in the CDRs, or 

human immunoglobulin 

amino acid in the acceptor is 

uman immunoglobulin sequences. 

37. A cell l'ne transfected with a vector according to 

claim 33. 

- 4 -
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38. First and second polynucleotides 

encoding heavy and light c hain variable regions 

humanized immunoglobulin having complementarity 

PATENT 

regions (CDRs) from a donor immunoglobulin 

light chain variable r egion frameworks from 

immunoglobulin heavy and light chain 

humanized immunoglobulin specifically 

heavy and 

acceptor 

which 

an affinity constan t within about 

donor i mmunoglobulin, wherein 

humanized immunoglobulin heavy 

· an antigen with 

of that o f the 

sequence of the 

variable region 

framework is at least 

donor immunoglobulin he 

comprises at least 70 

the acceptor human imm 

framework. 

39. 

to the sequence of the 

region framework and 

r esidues ident ical to those in 

econd polynucleotides respectively 

encoding heavy chain variable regions of a huma nized 

immunoglobul in having determining regions (CDRs) 

from a donor immunogl bulin and heavy and light chain 

variable region 

heavy and 

immunoglobulin 

aff i nity constant 

from acceptor immunoglobulin 

chain frameworks, which humanized 

i fically binds to an antigen with an 

about four-fold of t hat of the donor 

- 5 -
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