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CLONED HIGH SIGNAL STRENGTH PRDMOTERS

BACKGROUND OF THE INVENTION

Field of the Invention

' Having established the feasibility of producing a

wide variety of naturally occurring and synthetic polypep~

tides by means of hybrid.DNA technology, there are continuing

»vand extensive efforts to provide for more efficient and

economic methods for producing the polypeptides. In develop»

ing a process for the commercial production of polypeptides,

many factors will be involved in optimizing the economic and

efficient production of the polypeptides. Included among

these factors are regulatory signals, which are DNA sequences

involved with the regulation of replication, transcription

and translation.

One area of interest is at the level of transcrip~

Transcription involves the enzyme RNA polymerase. The

It has

been observed that promoters vary in their activity, as

tion.

RNA.po1ymerase binds to a site called a promoter.

evidenced by the number of initiations of RNA per unit time

or the strength of binding of the enzyme to the promoter

site. The promoter may have one or more sequences that bind,

which may or may not be contiguous. The more active promo»

ters are referred to as strong promoters.

It was found that when introducing a strong

promoter into a vector and employing the resu1ting’p1asmid‘

for transformation, one conld not select transformants based
Séflrb Offim/B1 Héhmfé ' ” ' "”~ 'mu gage i 134 3o,&GEH

on expression of markers which allowed for selection. There~

fore, cloning of the strong promoters was not feasible. It
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is therefore desirable that methods be provided which would

allow for the screening of strong promoters and terminators

and their subsequent cloning to be used in conjunction with

the replication, transcription and translation of the genes

for production of DNA, RNA,

Descrigtion of the Prior Art

A Promoters from bacterial and viral sources have

and polypeptides.

been cloned in E. coli and their signal strength in vitro

has been studied using expression from distal promoterless

West

Attempts to clone

sequences encoding figalactos‘dase or other prote%%i;g?
(Casadaban and Cohen (l980)é;lr%E$§3Biol+ l§§,k, ' ;
and Rodriguez (1980) Gene g, lfiéifififi.

small DNA fragments carryingfithe strong promoters of

bacteriophage T5 have been ugggfigessful. (V. Gabain and
Bujard (1979) PNAS USA 2g,” , Fragments of T5 DNA
having both a strong promoter and a strong termination signal

have been cloned. (Breunig (1979) Dissertation (Universitat

Heidelberg, Heidelberg, Germanyj) Analysis has shown that

transcriptional regions of several E. coli plasmids are

organized in units where initiation and termination sig§als£
(Stuber and Bujard (1981) pms USA 7f’&’ ‘/7’ )IL

and P26 promoters of the T5 bacteriophage are reported as

are balanced.

among the most efficient RNA polymerase binding sequences.

(Stuber et al (1978) Mol. gen. Genet. lgg l4l—l49; Niemann

(l98l) Diplomarbeit (Universitat Heidelberg, Heidelberg,

Germany)).

SUMMARY OF THE INVENTION

Methods for cloning, sequencing and using strong

promoters and terminators are provided, as well as Composi-

tions resulting from the methods. By cleaving TS phage and

selecting fragments specifically binding to RNA polymerase,

fragments containing promoters are isolated. A vector is

followed by a DNA

sequence of interest, optionally followed by one or more

constructed having a strong promoter,

translational stop codons in one or more reading frames,

followed by a balanced terminator, followed byva marker

allowing for selection of transformants. Upon introducing

the resulting plasmid into a microorganism host, efficient
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transcription of the gene is obtained with substantially

lesser expression of the marker as Compared to the gene- The

level of expression of the marker permits selection of

The

construct or regulatory portions thereof are used for effi-

transformants having the above described construct.

cient transcription of RNA or gene expression.

BRIEF DESCRIPTION OF THE DRAWING

Fig. l is a flow chart of the preparation of a

plasmid for cloning strong promoters and terminators.

DESCRIPTION OF THE-SPECIFIC EMBODIMENTS

Methods and compositions are provided for preparing

and cloning strong promoter and terminator regulatory signals

and utilization of the strong regulatory sequences in the

transcription and expression of genes of interest.

Particularly, T5 phage promoters are isolated,

cloned in conjunction with a strong terminator, and approw

gpriate Vectors developed for insertion of DNA sequences of

interest, usually structual genes, to provide for high and

efficient transcription and/or expression of the sequence.

.The compositions of this invention are character-

ized as having in the downstream direction of transcription

the following units:

a structural gene which may be a marker; a balancing termina—

tor; and optionally a marker allowing for §election.of transw

a strong TS phage promoter; optionally

formants containing the construct, which marker has a rela-

tively low level of expression in comparison with the amount

of RNA polymerase initiation at the promoter. In the absence

of a promoter in the construct, the construct can be used for

the cloning and characterization of promoters of different

strengths‘

In referring to strong promoters, it is intended

that the binding affinity of RNA polymerase is stronger than

the commonly employed promoters such as lag and Egg and at

least comparable to and normally greater than the combination

of lac and try promoters. For the most part, the strongest

promoters among prokaryotes are the T5 phage promoters and

these will be employed as exemplary of V - occurring or

synthetic strong promoters. It is to be understood, that
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other prokaryotic and eukaryotic promoters, either naturally

occurring or synthetic, could find application in the subject

invention.

The compositions of this invention will include

linear segments for insertion of DNA having the strong

regulatory signal sequences (i.e., the promoter and termi~

nator) adjacent opposite ends of the linear segment and

plasmids formed by introducing a DNA sequence from a source

other than the source of the promoter as a bridge between the

strong regulatory signal.sequences. The termini may be blunt

or staggered ended, having the same or different termini to

allow for directed positioning or inserted sequences.

The Compositions which are employed as already

indicated have a promoter, a balanced terminator, and desir-

ably a marker which are in the direction of transcription

when the signal sequences are joined. The terminator is

balanced, so that a small but useful amount of expression of

the marker can occur. Normally, in most situations, a gene

will bridge the promoter and terminator to provide circular
DNA.

gene providing RNA e.g. ribosomal or messenger, or providing

The gene may be a non-structural gene or a structural

a poly(amino acid).

Desirably, the gene is followed by one or a plural-

ity of translational stop codons e.g- oop or nonsense codons,

or preferably a plurality, usually up to about six, more

usually from about two to five, where there is at least one

stop codon in each reading frame- The stop codons aid in the

efficiency of termination, both at the level of transcription

and expression.

Next in the direction of transcription is the __

terminator sequence, The terminator sequence is balanced

with the promoter in the s nse
fl?m£»~'

not more than aboutf;;¢
stream from the terminator is transcribed,

 
hat the marker is transcribed 
 

wthe times that a gene up-

where both genes

are under the control of the same promoter. Usually, it will

be desirable that a sufficient amount of the marker is tranw

scribed to allow for selection of transformants. In View of

the fact that the marker is transcribed from a strong pro—
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moter, it will usually be sufficient that the marker is

transcribed in relation to the transcription of the gene

intermediate the promoter and terminator in only about 1 to

20, usually only 5 to l5 number % of the gene. The strength

of the promoter is reflected in the level of expression of

the marker which is transcribed from the same promoter as the

gene whose expression is desired.

In addition to the DNA sequences indicated above,

there will normally be other regulatory signals necessary for

expression involved with the DNA sequence, such as transla-

tional start and stop.sites. In addition to the foregoing

regulatory signals, other regulatory signals may be included,

such as additional promoters, operators, initiators,

catabolite activator protein binding sites, etc. Further~

more, the promoter and terminator may be separated by more

than one gene, that is, a plurality of genes, including

multimers and operons-

The above DNA sequence construct will have a repli~

cating system or be cleaved and be inserted into a vector to

provide a plasmid. The vector is distinguished by having one

or more DNA sequences which serve to insure stable replica-

tion of the plasmid and may also provide opportunities for

high copy numbers of the plasmid in the microoganism host.

The vectors may be derived from chromosomal or extrachromow

somal sources- The sources include plasmids, viruses

(phage), or the like.

or the essential portions thereof may be prepared

chromosomes, In addition, the Vector

syntheticallyr

»The plasmids may then be used for transformation of

an appropriate microorganism host. Methods of introducing

DNA into an appropriate host are well known. Illustrative of

such methods, but not exhaustive of such methods, are trans»

formation e.g. calcium shock, transfection, and conjugation,

Descriptions of these methods may be found in Genetic

Engineering, ed. Setlaw and Hollaender, Vol. 1, Plenum Press,

New York and London, 1979; Molecular Cloning of Recombinant

DNA, ed. Scott and Werner, Vol. Inc. New

York, 1973,

l3, Academic Press,

and references cited therein.
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In order to allow for flexibility in preparing the

construct and self—replicating sequence or plasmid containing

the construct restriction sites should be present to allow

for unique insertions and isolation of the various elements.

The restriction sites may be naturally present, introduced by

linkers, result by partial sequential nucleotide removal from

a chain using an exonuclease, or the like. Desirably, the

restriction sites will provide for different ends to permit

only the proper orientation of the inserted fragment.

A wifie variety of structural genes are of interest

for production of proteins, including but not limited to

proteins of physiological interest, proteins as chemicals,

and enzymes which may be of direct interest or of interest in

transforming another product, which may be proteinaoeous or

non—proteinaceous. The proteins may be prepared as a single

unit or as individual subunits and then joined together in

appropriate ways. oFurthermore, as appropriate, the protein

products may be modified by glycosylation, acylation with

aliphatic acids, e.g. lipid acids, phosphorolation, sulfona~

tion or the like. The different classes of proteins which

may be prepared include protamines, histones, albumins

globulins, scleroproteins, phosphoproteins, mucoproteins,

ohromoproteins, lipoproteins, nucleoproteins, and the remain~

ing proteins which are unclassified.

The following is a representative list of proteins

of interest.

Insulin; growth hormone; interferon e.g. leukocyte,

lumphoblastoid, T~immune and fibroblast; Bwlipotropin;

fiwendorphin; dynorphin; histocompatability proteins; immune»

globulins e.g- IgA, IgD, IgE, IgG and IgM and fragments

thereof; hemoglobin, somatomedins; lymphokines; growth

factors e.g. epidermal, fibroblast, platelet—deriVed,

multiplication stimulating and nerve; hematoporeticestimulaw

ting factors e.g. erythropoietin, colonywstimulating,

erythroid potentating activity or burst—promoting activity

and lymphopoietins; albumin and prealbumin;
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Prealbumin

Albumin

al—Lipoprotein

al~Acid glycoprotein

al—Antitrypsin

ml-Glycoprotein
Transcortin

é.6S—Postalbumin

Tryptophan—poor

al-glycoprotein
aV—x~G1ycoprotein

1 Thyroxin—binding globulin
Inter—a-trypsin—inhibitor

Gc-globulin:

(GC l~l),

(Gc 2~l),

(Gc 2-2),

Haptogldbin:

{HP 1"1},

(HP 2*1),

(HP 2“2).

Ceruloplasmin

Cholinesterase

a2~Lipoprotein(s)

a2—Macr0globu1in

a2~HS~Glycoprotein

Zn~a2~glycoprotein

a2—Neuramin0—glycoprotein
Epythropoietin

Bnlipoprotein

Transferrin

Hemopexin

Fibrinogen

Plasminogen

B2~glycoprotein I

B2~glycoprotein II
Immunoglobulin G

(IgG) or ycmglobulin

-10-
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Mol. formula:

#25557’ V ¥2r<2 or yzkz
§§- Immunoglobulin A (IgA)

5“ or yA~globulin

fi A 5 Mol. formula:

{a2K2)n or (a2A2)n 
lmmunoglobulin M

(IgM) or yM—globulin

H Mol. formula:5 5

(HZKZ) Or (PZAZJ

W§~ Immunoglobulin D (IgD)a

;5 or yD~Globulin (yD)
fi 1% Mol. formula:

F:>.z;.;7?;a3:A
Jmgfij (62K2) or (GZAZ)

bfifiw 15 Immunoglobulin E (IgE)A
3? or yE—Globulin (yE)

f3 V“ Mol. formula:
géfiégg A
flsggg (a2K2) or (82. 2)
i‘ Free light chains

P;%_ 20 Complement factors:
‘ C‘l

F3235 C rig

‘E C’1£
C‘l§

kid.

i‘ E’ 2.5 c*2L C’3

Flam

)
Fcww; (X-213
55 cu;

30 c:*5

E cre
g * C‘?5 1

§% C'8
5,. $..~ C r 9 .

5;} . . .FM 35 Importain protein hormones include:

£3 Peptide and Protein Hormones

PU“ Parathyroid hormone

(parathormone)

-11-



-12-

5
F._,.; 2 :

&;b

?$

L

93%?

15

WfiamA

93%

at 20

J
3
M 25

Ct

FEE

Pats if a

‘ 30

%

35

  

Thyrocalcitonin

Insulin

Glucagon

Relaxin

Erythropoietin

Melanotropin H

(Melanocyte«stimulating hormone; intermedin)

Somatotropin M

(growth fiormone)

Corticotropin fl
(adrenocorticotropic hormone)

Thyrotropin

Follicle-stimulating hormone

Leuteinizing hormoneifi

(interstitial cell~simulating hormone)

Luteomammotropic hormoneflg

.{Luteotropin, prolactin)

Gonadotropin y
(chorionio gonadotropin)-

Tissue Hormones

Secretin

Gastrin

Angiotensin I and II

Bradykinin

Human placental lactogen

Peptide Hormones from the Neurohypopnysis

Oxytocin

Vasopressin

Releasing factors (RF)\
CRF, LRF, TRF, Sofiatotropin~RF, GRF, FSH«

RF, PIF, MIF. A

In aédition to various non~enzymatic proteins of

physiological interest, enzymes can also be produced as an

end product or for intracellular transformation of a sub~

strate present in the host or substrate introduced extra—

cellularly, or for enzymatic transformation gg vitro.

-12-
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In accordance with the I.U.B. classification, the

enzymes fall into varying categories such as l. oxidoreduc~

tases; 2. transferases; 3. hydrolases; 4. lyases; 5. iso-

merases; 6. ligases. Enzymes of particular interest will be

hydrolases and oxidoreductases for use in commercial prom

cessing, for example, hydrolases for hydrolysing polysac-

charides, lipids and polypeptides; oxidoreductases for oxida—

tion of alcohols and aldehydes, epoxidation, and the like‘

The microorganism host may be bacteria, such as

Escherichia, Bacillus, Aerobacter, Klebsiella, Proteus,

Pseudomonas, Streptococcus, Staphylococcus, Clostridium,

Mycobacterium, Streptomyces and Actinomyces; Fungi e.g.

Gymnomycota, Dimastygomycota, Eumycota, Zygomycetes, Ascomyw

cetes and Basidomycetes, such as, Candida, Aspergillus,

Rhizobus, Microsporum, and Fonsecaea; Protozoa e.g.

Mastigophora, Sarcodina, Sporozoa and Celiopnora, such as,

Trypanosoma, Codosiga, Protospongra and Entameba, and Alga

e.g. Dinoflagellates, Euglenoids, and Diatoms.

Higher cells, e.g., mammalian, may also be

employed as hosts, where viral, e.g., bovine papilloma virus

or other DNA sequence is available which has plasmid~like

activity,

Depending upon the nature of the host, a wide

variety of vectors may'be employed“ The vector will have an

intact replicon and be capable of replication in the host.

In addition, replicons can be developed which may have one or‘

more other regulatory signals. Regulatory signals can

include temperature sensitive replicons, runawaywreplication

sequences, temperature sensitive operators, and the like.

Various additional DNA sequences may be present providing for

restriction sites, markers, termination sequences, or the

like. Desirably, the vector should be of a substantially

different size from the construct to allow for excision of

the construct and ease of separation of the construct from

the vector by molecular weight separation techniques e.g.

electrophoresis and density gradient centrifugation.

The subject invention also provides for a technique

for screening the strength of promoters and terminators, thus

-13-
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allowing for the determination of the use of a promoter or

terminator in a particular application, where it may be V

desirable to have promoters or terminators or combinations

thereof of varying strength. In.screening promoters and/or

terminators one employs a promoter or terminator of known

activity. A DNA construct is made having the sequence

described previously, where appropriate restriction sites are

provided for introducing the various elements. The construct

provides in the direction of transcription the promoter, a

first gene marker, optionally termination codons, such as

nonsense codons and oop terminator, the terminator, and a

second gene marker. This DNA construct is inserted into an

appropriate vector; Where the promoter and terminator are

properly balanced, there will be a substantial differentia»

tion between expression of the first gene marker and expresm

sion of the second gene marker. The ratio of expression

between the first and second marker will provide for a comm

parative evaluation of the activity of the promoter or

Thus,

one can degrade a DNA sequence such as a chromosome, or an

terminator, depending upon which is of known value.

extrachromosomal element, such as a plasmid or double minute,

isolate the promoters by selective binding with RNA poly~

merase and insert the DNA fragments which bind to the RNA

polymerase into the previously described construction. By

determining the relative proportion of expression of the

first and second gene markers, one can determine the strength

of promoters in relation to a fixed terminator. Similarly,

one can isolate DNA sequences having terminator sequences,

»insert the sequences into the above described Construct at

the appropriate site and then measure the relative expression

of the two gene markers.

Various markers can be chosen for evaluating the

relative activities of promoters and terminators. Conveni-

ently, markers which allow for selection such as resistance

to antibiotics, toxins or heavy metals can be used. By

varying the concentration of the selective agents in the

nutrient medium, one can determine the relative proportions

of the enzyme expressed by the genes in relation to the

-14-
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growth of the host.

tors e.g. having a gene which complements a mutant gene in an

Alternatively, one can use growth fac—

auxotrophic host, where the gene expresses a product necesw

A third marker provides

Other

sary for a biosynthetic pathway.

virus incompatibility, preventing plaque formation.

markers which allow for comparison will come readily to mind.»

The terminators may be evaluated in the presence

and absence of rho, so that one can determine the dependency

of the terminator on rho, as well as the effectiveness of the

terminator in relation to the concentration of rho.

The methods for preparing the subject compositions

will be conventional. ’The various DNA fragments and

sequences can be obtained from a variety of sources by

restriction mapping and endonuclease cleavage to provide

fragments having the desired intact sequence or gene. The

fragments can be further processed employing endo~ or

exonucleases to remove nucleotides unrelated to desired

regulatory Sequences or structural genes. By appropriate

choice of restriction enzymes, cohesive or blunt ended frag-

ments can be generated. Furthermore, chains can be extended

with single nucleotides or oligonucleotides, linkers can be

added, or otherwise processing to provide for termini having

desired properties.

Desirably, a vector is employed having appropriate

restriction sites, a competent replication system for the

intended host, and optionally one or more markers which allow

for selection. For hybrid DNA technology it would be useful

to have a plasmid having a unique restriction site between a

T5 promoter and a terminator, desirably having at least one

stop codon on the upstream side of the terminator. In this

manner, one or more structural genes may be introduced

between the promoter and terminator.

As appropriate, downstream from the promoter, but

remaining proximal to the promoter, may be an operator,

activator, ribosomal start signal sequence, or the like, to

allow for controlled expression of the inserted gene(s).

The strategy described above provides a vehicle

which can be used with one or more hosts for gene expression,

-15-
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where the gene after processing in a predetermined way can be

directly inserted into the vehicle to provide a competent

plasmid for expression of the desired gene(s).

Alternatively, the gene{s) of interest may be

ligated to the appropriate regulatory signal sequences before

insertion into the vehicle. In this instance, only the

promoter and terminator regulatory signals need be present.

To provide for enhanced flexibility, the region

between the promoter and terminator may be designed so as to

provide for a_plurality of restriction cleavage sites, allow-

ing for the introduction and removal of,DNA fragments without

Thus, by

having a plurality of unique restriction sites or restriction

interruption of the remainder of the vehicle.

sites limited to the region between the promoter and terminam

tor in the.downstream direction of transcription, regulatory

signals and genes may be readily inserted and removed.

Another strategy is to prepare a Construct having

all of the desired DNA sequences for transcription and

expression in appropriate sequence, with the construct having

predetermined termini and inserting the construct into an

appropriate Vector which has been linearized to provide

complementary termini.

In developing the construct, a vector will normally

be used in order to clone the various sequences. The conu

struct will allow for the insertion of the different

sequences in the correct direction and desirably only in the

proper orientation. Therefore, it will usually be desirable

to have the sequence and insertion site be asymmetric in

having different termini with the termini of the sequence and

insertion site being complementary.

The particular restriction enzymes will vary widely

with the various sequences, there being a large number of

restriction enzymes of known base or sequence specificities

commercially available.

The following examples are offered by way of illus»

tration and not by way of limitation.
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EXPERIMENTAL

Materials and Methods

Restriction endonucleases Eigdlll, gigcll, gall,

gagfil and T4 Ligase were from New England Biolabs (Beverly,

Mass., USA), Sau3A was from BRL (Neu—Isenburg, Germany) and

§ggRI and ggall from (Boehrigfier Mannheim, Federal Republic
of Germany). DNA polymerase I, phage gg DNA (replicative

form), plasmid ADl6/30 containing a 28 hp gindlll/gagfil

adapter sequence and, lac represser were supplied by private

sources. The isolation of bacteriophage T5 DNA, plasmid DNA

E; coli RNA polymerase and'§; coli termination factor rho

have been described previously, (V. Gabian and Bujard, Mol.

gen. Genet. (1977) l§Z, 30l~3ll; Clewel and Helinski (l969)

PNAS USA gg, ll57~ll66; and Knopf and Bujard (1975) Eur. J.

Biochem. §§, 37l~385).

A 780bp DNA fragment carrying the E. coli lac

regulatory region (promoter/operator: P/O), an fi~terminal

portion of the B~galactosidase structural gene sufficient for

intracistronic complementation of the M15 deletion, as well

as a portion of the i—gene(i) was isolated from a gincll

digest of a pACYC 214 plasmid (a plasmid rel te, to pACYC 184

by insertion at a gagfll site of a §agHI&£;tsustion cleavage
fragment from F’»lac carrying the lac gene) by repressor

binding and subsequent adsorption to nitrooellose. This

fragment was then employed in the construction of an

exemplary plasmid for analyzing strong promoters and strong

terminators as depicted in the Figure.

htilizing the ggall cleavage site within the B~gal

structural genes the fragment was reduced in size and pro~

vided with gagfil and gall cleavage sites by Various subw

cloning. The resulting fragment (left most part of Figure)

contains the intact control region of the lag operon and an

N~terminal portion of the Bwgal structural gene coding for 66

amino acids (u). Introduction of this fragment by blunt end

ligation into the gindlll site of pACYCl84 (Chang and Cohen

(1978) J. Bacteriol. ;_3_4_L, 1141-4155) .3/ielded pBUlO, a vector

suitable for terminator cloning. The major terminator of the

coliphage gg genome was isolated as a 338bp Sau3A fragment
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(1978) Nucl. Acids Res. §, aeesssoa), ligated

with a gamfil/gindlll adaptor sequence and integrated into

pBUlO to yield pLBUl.

Cleavage of the lag sequence in pBUlO by gpall

destroys the lag promoter and liberates upon cleavage with

gindlll a fragment containing the lac operator and a region

coding for a functional u«fragment. Integrating this DNA

sequence into pBR322 leads to pBUl2a- Finally, replacement

of the gindlll/gall-portion of pBUl2a by a partial digest of

the gindlll/gall fragment of pLBUl containing the fd termi-

nator resulted in pLBU3, a vector suitable for integration of

efficient promoters at the EEQRI site. The regions encoding

chloramphenicol (Cm), ampicillin (Ap) and tetracycline (Tc)

resistance are indicated as cat, bla and tet respectively.

The plasmid, pBUlO, had the following properties: Mwg

(i) it contains the a fragment of B~galactosidase (u—proteim%
complemented the M15 deletion of the lag operon; (ii) the Tc.

resistance it specified was under the control of the lag

promoter, as shown in M15 lq strains; (iii) the gindlll site

between the lag gene fragment and the tet gene was restored;

the stop codon immediately following the gindlll site limited

the length of the lagz gene product to 68 amino acids.

Insertion of the fig terminator upstream to the Egg

gene resulted in a 90% reduction in the level of To resis«

tance, but no detectable change in the levels of

B—galactosidase activity in Ml5 deletion strains. The

results obtained as to the properties imparted to various E;

coli strains by various plasmids is set forth in the folw

lowing table:

Seven independent plasmid isolates from clones

contained the expected 352bp §indIII—generated fragment

containing the gg terminator. Electrophoretic analysis of

all seven §amHI~cleaVed isolates and DNA sequence analysis of

one of these showed that in all instances the gg terminator

had been integrated in an orientation opposite the direction

of transcription within the gg phage genome. Sequence

analysis also revealed a translational stop codon in frame

with the a~protein less than lObp down stream from the

-18-
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gindlll cleavage forming the conjunction between the

lag—derived segment and the gg-derived DNA fragment; a

translational stop signal on this position would be-expected

to result in an a—fragment Containing 71 amino acids.

yiogqfihe cloning of exogenous promoters, the lag
promoter£em—t§e lag/get construct had to be removed or
destroyed in such a way that a site for the subsequent inte~

gration of promoters was retained. To do this, the flggll

Cleavage site at position ~17 of leg was employed, as

described above. Colonies that showed both a reduced level

of To resistance and the presence of a lag operator sequence,

which could be detected on the multicopy plasmid by its

ability to bind the lag represser and induce chromosomal

B~gal synthesis, were identified. Endonuclease analysis

(gindIII/EQQRI double digest) of plasmids recovered from

several isolates yielded two types of vectors: one of these

represented by pBUl2 harbored the expected 253bp lag frag-

ment; the other represented by pBUl2a yielded a 420bp frag-

ment- DNA sequence analysis showed that in pBUl2a, a.l60bp

fragment of unknown origin, containing two to three stop

codons in each of the possible translational reading frames,

had been integrated between the EQQRI site and position -15

of the lag promoter. The presence of the stop Codons made

the fragment an efficient terminator of any translation that

occurred upstream of the translational initiation site for

the o—fragment.

when the fiindlll/gall segment of pBUl2a was

replaced with an identically generated fragment of pLBUl

carrying the gg terminator, the plasmid pLBU3 was obtained,

which conferred neither To resistance nor $~gal activity to

E. coli M15 strain. .Although this plasmid contained a tet

region and a DNA sequence encoding the oefragment of lac, it

conferred neither resistance nor Bwgal activity to the

E. coli M15 strain. It was therefore chosen as the T5 pro»»4Iuv-W 

hotef cloning vehicle.

A population of abont 200 short fragments of T5 DNA

was obtained by double digestion of the l20kh phage genome

with Haelll and Alul endonucleases. These fragments were

-19-
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ligated with excess synthetic EcoRI links and the resulting

molecules were cleaved with ECORI endonuclease and ligated

into the ECORI cleavage site of pLBU3. Transformation of E;

coli C600 and selection for B-gal activity plus high level”_.......M.._m

Tc—resistance yielded 35 colonies resistant to Tc~concentra—

tions between 8 and 70 pg/ml.

colonies resistant to 70 pg/ml, which earlier experiments

using multicopy plasmids had suggested was the highest level

detectable in g; coli K12 (Cabello et al. (l976)'Nature ggg,

285-290) . “WM”

Digestion of the various isolates with'§ggRI

endonuclease liberated between one and ten fragments of

various sizes from each constructed plasmid. Complexing of

such fragment mixtures with RNA polymerase, followed by

filter binding analysis, identified between one and three

fragments of each plasmid that interacted very efficiently

with the enzyme; these fragments were isolated from polyw

acrylamide gels and individually recloned in pLBU3. in each

case, they gave rise to colonies resistant to 70 pg/ml‘Tca

Plasmids isolated from each of these clones carried the

expected DNA fragments, as shown by EQQRI cleavage and gel

electrophoresis. The promoter library which was obtained

contained about 25 different strong promoters of coliphage T5

 

A plasmid pGBU207 containing an EcoRI—generated

fragment of Zlzbp was selected for further study. in vitro

transcription on the plasmid was mapped by analysis of RNA

transcripts made on fragments of the plasmid.produced by

cleavage with different restriction endonucleases. Cleavage

of the plasmid with EEQRI endonuclease yielded principally a
The size of the

transcript increased to 550 nt when a gigdlll digest of

pGBU207 was used as a template. gamfil digested DNA yielded

transcripts of about 740 and 900 nt in length.

of transcript length with the distance of the DNA Cleavage

single RNA species about l3O nt in length.

Correlation

site from a.fixed point insert indicated that in all of these

instances in vitro transcription was initiated at the same

promoter and that it progressed toward the tet region of the

-20-
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plasmid. The experiments also showed the functioning of the

termination signal introduced between the lac fragment and

the tet gene. Under the high salt conditions used for this

in vitro transcription experiment, termination of about 50%

of transcription within the fd DNA fragment gave rise to the

740 nt transcript, while a read— through transcript extended

to the §amHI cleavage site located 890bp from the promoter.

The data strongly suggested that RNA termination occurring in

the fd terminator placed in the reverse orientation is rho

dependent, in contrast to the rho—independent termination

that occurs when the terminator is in its normal orientation.

Since the rate of complex formation between.RNA

polymerase and promoter signals is a reflection of the

strength of the promoter, the relative rate of complex forma-

tion of the 2l2bp fragment of pGBU207 was compared with

complex formation involving the previously studied T5 pro~

25 and P26 (Stuber and Bujard (1981), supra). ‘The
results showed that the promoter used to express downstream

genetic functions in pGBU207 has a signal strength similar to

that of P and P25 26'

polymerase binding sequences identified from any source.

moters P

which are among the most efficient RNA

(Niemann (l98l), supra).

The above results demonstrate that novel DNA

sequences can be prepared from the strong T5 promoters, which

can then be used for the expression of a wide variety of

poly(amino acids)., Furthermore, by employing a promoter,

optionally a_structural gene, a terminator, and a marker,

test plasmid structures are provided which allow for

screening of the effectiveness of a promoter and/or a termi~

nator, particularly as they interrelate with each other.

Therefore, combinations can he prepared which allow for

highly efficient transcription of a wide variety of struc~

tural genes, with concommitant selection of the transformants

by employing an appropriate marker downstream from the bal~

anced terminator,

Although the foregoing invention has been described

in some detail by way of illustration_and example for pur~

poses of clarity of understanding, it will be obvious that

-21-
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IN THE CLAIMS
—/

1. A linear DNA sequengezhaving proximal to one
end a strong T5 phage_promoter,!p§oXima1 to the other end a
strong terminator balanced’withfisaid strong T5 promoter, and
having at least one intermedyéte said promoter and terminator
of a marker for selection a gacent to said terminator and
distal from said other end; or a replication system foreign

to TS.

-23-
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2. A linear DNA sequence according to Claim 1,

having intermediate said other end and said strong terminator

at least one stop codon in at least one reading frame.

3. A linear DNA sequence according to Claim 2,

having a plurality of stop codons with at least one in each

reading frame.

4. A linear DNA sequence according to any of

Claims 1, 2 or 3, wherein Said marker is a gene imparting

biocidal resistance.

5. A linear DNA sequence according to any of

Claims 1, 2 or 3, wherein said marker is a DNA sequence

having at least one gene in a metabolic synthetic pathway.

6, A linear DNA segue
#1

e according to any of
 

Claims 1, 2 or 3, having a intermediate. 52-»

said promoter and said terminator.

7. A linear DNA sequence according to Claim 6,

wherein said marker provides biocidal resistance.

8. A linear DNA sequence according to Claim 6,

wherein said marker has at least one gene for an enzyme in a

metabolic synthetic pathway.

9. A linear DNA sequence according to any of

Claims 1, 2 or 3, wherein said replication system is for a

prokaryote.

l0. A linear DNA sequence according to any of

Claims 1, 2 or 3, wherein-said replication system is for a

eukaryote.

-24-
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ll. A circular DNA sequ ace having in downstream

phage promoter, a struc-

‘a balanced terminator, and a 
 

 

tural gene foreiya to T5 phage

replication system.

12. ’A ci{cular DNA sequence according to Claim 11,,

wherein said replica ion system is recognized by prokaryotes. 
 

  
  

13. A circilar DNA sequence according to Claim ll,

wherein said replicat "n system is recognized by eukaryotes.

14. A circuiar

Claims ll, 12 or l3, w

x

§NA sequence according to any of

vin said structural gene expresses a

 

 
 
 

mammalian protein.

16. A circull sequence according to any of

Claims 11, 12 or l3,‘ha§

and said strong termi

l_?ntermediate said structural gene
Qé plurality of stop codons, having

at least one stop codofi' n each reading frame.

%&i/ l7. A circular DNA sgqgince according to any of
fl}f7Claims ll, 12 or 13, having agfiarker for selection downstream

from said terminator. K

 

 
 

 

l8. A.prosaryotic cell having a circular DNA

sequence according'to.Wlaim 12.

19. A.eukar.i_pg®cell having a circular DNA
sequence according to.

20- A metho€“.oi.pg£paring a poly(amino acid)
which comprises:

growing in a nut }t medium prokaryotic cells

according to Claim l8,‘wh zeigfaid structural gene expresses
5 said poly(amino acids).
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H 21. A
which Comprises:

growing 35

in.a nutrient medigi

22.

 

23

thod for preparing a poly(amino acid)
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23. A methgd for detgrmining the strength of a

promoter which Comprises: gf
inserting said promgter into a linear DNA sequence

having proximal to one end igjthe downstream direction for
transcription a gene allowi§% for detection of expression; a
terminator of known strengtfi; a marker allowing for determi~

nation of expression; and ; replication systems recognized.Ey
a_predeterminéd host; whegéby a circular DNA sequence-is
obtained; f

transforming séid host with said circular DNA
sequence; and g

growing saidgost in nutrient meéium under condiw
tions allowing for detirmination of the extent of expression

of said gene and saidvmarker.

J.

-27-
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,§£i A method according to Claimwggj wherein said
host is auxotrophic and said gene provides prototrophy. ‘fix

I? II
egfil A method according to any of Claimsxfig or%@§,

wherein said marker provides biocidal resistance.

V3 1%
.;fia A method according to Claim. 7 wherein interw

.mediate said gene and said terminator are a plurality of stop

codons, with at least one stop codon in each reading frame.
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-.»-,w.~;v.«a,.g AlAl$\AlCLONED HIGH SIGNAL STRENGTH PROMOTER:flXw“
ABSTRACT OF THE,DISCLOSURE kfff

Method for preparing high signal strength promoters

and terminators and DNA compositions employing such promoters

T5 phage is cleaved to provide for DNA

« or; .2“ M»: \V0}'$'~««I«!l<z1"~"o“:-VV.‘«‘!.‘»‘~.’ 3. ,,:.<:w~.;br'- e-scww~>w<»»e~.»u«w«-—-a~vwz«\ ,,,;_»(.\.4g,\.r,..r .2\‘/44

 

and terminators.

sequences having intact promoters. These promoters are in~

serted into vectors separated from a balanced terminator by a

gene of interest and the terminator is desirably followed by

a marker allowing for selection of transformants. High

efficiencies in transcription of DNA can be achieved with the

highly active TS promoters. The promoters and terminators

are used in hybrid DNA for efficient expression of structural

genes and transcription to provide RNA sequences. f
éjfiv P The government has rights in the invention pursfiant

to Grant Nos. AI Q8619 and GM 27241 awarded by the National,; «WW - 5 r»~»»»»~
Institute of Health.

‘F The research was supported in part by a grant from

the Deutsche Forschungsgemeinschaft.
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UMTED STATES DLEWLARTMEMT BF COMMERCE
Patent and Trademark Office

Address » COMMISSUZJNER or PATENTS AND TRADEMARKS
Washmgtcm. 0.0. 20231

DATE MAQLED:

This is a communication from the examiner in charge of your appiicatfion.
COMMISSIONER OF PATENTS AND TRADEMARKS

tjfiesponsive to c.1rnmunicari.on (Had an

Faiture to respond within the period for response wit} cause the appiication to become abandoned.

THE FOLLGWING ATTACHMENTS} ABE PART OF THSS ACTION;

Notice of References Cited by Examiner, PTO4392

ii Thks applitation has been examined. S’This action is made fine}.

m0nth(5),  from the date of this'le'tter.
35 U.S.C. 133

A shortened statutorv period for response to ihis action is set to expire

Part I
   

7 2. [1 Notice of Informai Patent Drawing, PTO~94B£47

3_ Notice of References Cited by Applicant, PTO»1449

5&3

4_ E] Notice of Informal Patent Apiblication. Form 970.152

SUMMARY OF ACTIONI

2.» 5%,

Part II

1. 522%W

Of lhfl above, ciairns

are pending in the apniicatiarr.

are withdrawn from consideration.

have been canceiied.

waeo-u+iawe¢+3. [gem %:€m_c.;,m jaw Mf.

4. Claims ..
 are rejected.

am objacted to.

7. B The; formaJ drawings fiiad on are acceptable.

8( B The drawing correction request fiiad on has been Bapprovm. Cldésappro-zed.

9. B Acknowiedgmern is made of the claim for priority under 35 U.S.C.119.The certified COPV has‘M.
M: been receéved . !:]rH::t been received. Dbeen filed in parent application, seria! no.

féied cm

H). Dsinca this axmlication appears m be in nonditson for allowance except for fcgrma! matters, prosecution as to the merits is clnwd In ac-
cordance with the practice under Ex parts Quayle, 1935 (2.0. 11;A5Z3 O.G. 213.

11. C:]Other

PTO L—326 (raw 7479)

EXAM%NER’$ ACT}C3N
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Seria1_Number 265,276
Art Unit 172 -2-

The disclosure is objected to as failing to

provide an adequate disclosure of the invention as

required by the first paragraph of 35 U.S.C. 112. This

paragraph of the statute, requires that the

specification shall contain a written description of

the invention, and of the manner and process of making

and using it, in such full, clear, concise and exact

terms as to enable any person skilled in the art to

which it_pertains, or with which it is most nearly

connected, to make and use the same, and shall set

forth the best mode contemplated by the inventor of

carrying out his invention. The journal citations on

pages 2 and 15 do not correctly cite the pages and one

reference on page 2 is incomplete. Also, on page 17,

the Gentz reference is incomplete and no earlier

citations thereof can be found.

Claims l~l0 are rejected under 35 U.S.C. 112,

second paragraph, as being indefinite for failing to

particularly point out and distinctly claim the subject

matter which the applicant regards as his or her

invention. The claims are indefinite as to what is

between the promoter and terminator. It appears that

either a marker or foreign replication system are

present but the language of the claims does not make

that clear.
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Serial Number 265,276
Art Unit 172 -3»

The disclosure is objected to as failing to

provide an adequate disclosure of the claimed invention

as required by the first paragraph of 35 U.S.C. 112.

This paragraph of the statute, requires that the

specification shall contain a written description of

the invention, and of the manner and process of making

and using it, in such full, clear, concise and exact

terms as to enable any person skilled in the art to

which it pertains, or with which it is most nearly

connected, to make and use the same, and shall set

forth the best mode contemplated by the inventor of

carrying out his invention. The disclosure requires

that the various DNA sequences be in a particular order

in order for the invention to function. The claims do

not require such order. They do not specify where in

the DNA sequence the promoter is inserted which is

essential.

Claims 23«26 are rejected under 35 U.S.C.

112, first paragraph, for the reasons set forth in the

preceding paragraphs.

Claims 23-26 are rejected under 35 U.S.C.

112, second paragraph, as being indefinite for failing

to particularly point out and distinctly claim the

subject matter which the applicant regards as his or

her invention. The claims are indefinite in the

-37-
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Serial Number 265,276
Art Unit 172 -4-

recitation of "proximal to one.en&". Proximal to one

end of what?

Applicants are requested to supply copies of

the journal articles cited in the specification because

they are»unavailable to the examiner.

Claims l—26 are rejected under 35 U.S;C. 112,

second paragraph, as being indefinite for failing be

particularly point out and distinctiy claim the subject

matter which the applicant regards as his or her
invention. The claims are indefinite in the recitation

It is not clear what thatof "a replication system".

encompasses ..

703—557«3635/86
Esther M. Kepplingerzab
6—l6—82

ESTHER M. KEPPLINGER

PRIMARY '£XAM!{_*§‘ER
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TD SEPAHATE‘ HOLD TOP AND HO TTOM EDGES, SNAP~APl'\FT,i" AND DISCARD CARBON

   

  

  

 

   
 

VFORM, PTOB82 u.s. DEPARTMENT or COMMERCE SERML N‘)-I ROUFART ‘-‘MT ATTIA-CHMENT
(REV, 3—7B) PATENT AND ‘rnAL)EMA;m< orrxcs ' ' TO

424, *é /  , S SK NUMBER

.2} «,6,
NOTICE OF REFERENCES CITED

...___.{
US. PATENT DOC ENTS

 
 

 
 

. sue. :=u_me DATE :9
w. uoqumsm NO. NAME ; CLASS CLASS Appfigpfilgfg

--{T-I

ym

—~- - -1

" J

C K .

FQRESGN PATENT DOCUMENTS

_ V SUB, LERTWENTCOUNTRY NAME CLASS SHT5, PP_
CLASS owe. spec.

OTHER REFE RENCES (including Author, Titie, Date, Pertinent Pages, Etc.)

Sffihou gyi-d2f_€/xfr‘2S,. 780) r'é7~I71(/fig! 4 WW
_ W

i

L">(AM!NLR DATE

E» //W, 5 léia” A cop his reference is nbt being furnished with thés office action.
(See Manna} of Patent Examining Procedure, section 707.05 (21).)
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. SERIAL NO.

QG S «:3» 76APPLICANTS)

FORM PTO-892
(REV. 345) U.S. DEPARTMENT OF COMMERCEPATENT AND TRADEMARK OFFICE

 
NOTICE OF REFERENCES CITED

  < /v;}~'=:.. »

ROUPART UNIT

17%

us. PATENT-DOC13i‘}1ENTS 
DOCUMENT NO, NAME-

 

ATTACHMENT
TD

PAPER W;NUMBER ,«:>'g

FIL3NG DATE IF
APPROPRIATE

 

 
FOREJGN PATENT DOCUMENTS

DOCUMENT NO. DATE COUNTRY NAME

 I

 
. SUB PERT swam?C LASS ’ swrs. PP.

CLASS . awe 595:.

f. ,‘a.-.

OTHER REFERENCES tinciuding Author, Titie, Date, Pertinent Pages, Etc.)

,2 . 1’ ,g,=*;§, '7.~g(z) H /71 : ; H,,~ ~«'‘“’‘‘'‘‘''“''"‘‘; .34; A
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Gbfi 3&5 5490 35--*M . , as
IN THE UNITED L gas PATENT

fihgTTRADEMARK oFF:€i:f3
Examiner: E.

In re application of

Herman Bujard E: 3;.

Serial No. 265,276 Art Unit: 172

Filed: May 20, 1981

For: CLONED HIGH SIGNAL AMENDMENT

STRENGTH PROMOTERS ’

J
I
)
}
I
J
}
)
)
}
)

San Francisco, CA 94105

Commissioner of Patents and Trademarks

Washington, D.C. 20231

Sir:

In response to the Office Action of June 30, 1982,

please make the following amendments:

IN THE SPECIFICATION: If
Page 2, line 10, after "8" insert fie - &r (a

hyphen]; //
line 11, change “I” to V~Jvv; change "179207“ to

&y179»2e7gT;
x’

line 12, change "175193“ to &%175~l93h-;
/,

line 15, change "189193" to bm189-1934M;

line 21, after “USA” fgggrt 9~@8:l67~17hw~.

Page 14, line 22, change "reétfEétion” to

hyrestrictionm.
I,“

Page 15, line 1, change "44954503“ to
x’ .

§x§495—4503é«; line 16, after "(d~protein)“ xnsert §fiand&~.

Page 16, line 6, change “fig tje" to &mon thety.
/’

Page 17, line 24, cancel "{Gentz (1981), sugra)“.

-41-

 
  



-42-

 
..fiQo?§:MMW.mo

IN THE CLAIMS;

1. (amended) A linear DNA{éequence having proximal2’

to one end a strong T5 phage promoter, proximal to the other

end a strong terminator balancedfmith said strong T5 promoter,

and having [at least one ifitfikeediate said promoter and
X2‘ -'

terminator of a marker for gixection adjacent to said 

terminator and distal frfigflsaid oiger end,] intermediate saidggé J36L_

adjacent to said term”hator(E¥:f replication system foreign  
 

/’

Claim 23, line 8, change "systems" to yyeystemhr.

REMARKS 

In View of the above amendments and the following

remarks, the Examiner is earnestly requested to withdraw the

rejections, allow Claims 1-26, and pass this application to

issue.

It is noted that the claims are free of the prior

art.

Applicants sincerely apologize for the erroneous

page numbers. This is an unfortunate result of modern

technology where miscoding for a hyohen may result in its

absence in the final copy. The appropriate hyphens have now

been introduced to indicate the page ranges. The reference

to Gentz was in error and has been deleted. A number of minor

typographical errors were noted and have now been corrected»

The incomplete citation is a reference of record and that

citation has now been incorporated into the specification.

It is therefore believed, that the minor errors noted by the

Examiner have all been corrected.
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Turning now to the claims, it is believed some

explanation will be helpful in clarifying the situation.

Claims ielfl concern a linear DNA sequence. The terminator

appears to he an inverted repeat, so that it has no direction.

By contrast, the promoter is directional, allowing for

transcription in only one direction. The linear sequence has

the promoter near one end and the terminator near the other

end. The promoter may provide for transcription in either

direction. Thus, the gene of interest, many genes being

defined in the claims, may be a portion of the linear sequence

or may be proviaed by insertion between the-promoter and the

terminator. when the gene is introduced by insertion, the

promoter directs transcription toward the end of the linear

sequence adjacent the promoter. When the gene of interest is

intermediate the promoter and the terminator, the promoter

directs transcription along the linear sequence toward the

terminator. Claims l~1O require that the linear DNA sequence

either have a replication system {this will be discussed later)

or a gene foreign to the-T5 phage.

It is hoped that with the change in language of

the claim, the claim is now definite and avoids the rejection.

The fact of there being a particular order or

direction is not entirely true. As indicated above, the

promoter can be pointed in either direction, which then

determines whether the gene will be inserted to join the ends

of the linear sequence or is present on the linear sequence

prior to insertion.

By contrast, Claims ll—l9 are concerned with

circular DNA where the direction is now important, since

downstream defines the direction of transcription. It is

believed that Claim 11 clearly defines the proper order.
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i

Claims 20~22 are dependent upon the circular DNA sequence

Claims 1l~19.

Claim 23 again is concerned with a linear DNA

Claim 23 requiressequence. A linear sequence has two ends.

that proximal to one end in the downstream direction is a

gene. The point of the first step is the insertion of a

promoter into the linear DNA sequence to form a circular DNA

sequence. Thus, when the promoter is inserted between the

ends of the linear DNA sequence, it is followed by the gene

and the promoter defines the downstream direction. After the

gene is a terminator, which is then followed by another gene,

which in turn is followed by a replication system. The purpose

of the two genes is to determine the effectiveness of the

then the secondterminator. If the terminator is ineffective,

gene will be expressed. Therefore, Claim 23 provides a basis

for evaluating promoters, terminators, and their relative

effectiveness.

‘ So far as a replication system is concerned, this

is discussed on page 5, lines l8~28. A replication system

will include an origin and any other regulatory sequences

which are necessary for binding_of Duarpolymeraseito provide

for replication of the two DNA strands. It is believed this

language has found extensive use, see for example U.S. Patent

No. 4,237,224, and should find acceptance.

The articles referred to in the Description o£’£he

Prior Art accompany this response, but not the dissertations,

which are believed to be of no more relevance than the published

articles.

In View of the above amendments and remarks, the

application is considered in good and proper form for allowance,

and the Examiner is earnestly requested to pass this application

to issue.
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If, in‘ the opinion of the Examiner, a telephone

conference would expedite the prosecution of this application,

the Examiner is invited to call the unaersigned attorney,

collect, at (-415‘) 493~2590.

Respectfully submitted,

TOWNSEND and TOWNSEND

Date \ .36 ’ BY
2 ertram I. Rowlafid
Reg. No. 20,015

 

 

 

BIR/gs

Enclosures

1. Casabadan and Cohen (1980) Q. _M_q;. Biol‘ _;]_._§j_3_:l7£’v-207
2. West and Rodriguez (1980) Gene g:175—193
3. Von Gabain and Bujard {L979} PEAS §_s_z_x 1§_:»l89-‘I93
4. Stuber §E§_}_. (1978) Molec. fig“. Genet. g._§‘_§:l4‘1-149

fihereby certify that this can a ‘ x ..
with the Umiec: States Fostaé §:;:?c9en:: ggstbaégisdffaonsgedHE

  
 
     

30 Efweiane addressed ta: Gcmmisswner ‘ g ‘
Trademarks, Washiazglan, DC. 20231, onwéi‘ § 5 /Ed

at (Date of Deposit)

Date 7/gs/fl By / i '
Bertram I. Rowta ‘
Reg. No. 20,015
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"TOWNSEND and TOWN’ “ZND
Steuart Street Tower
One Marker Plaza

San Franc;;e§~5».§,A%94l 05’

c4w;ag§am<%§E %?
{LE " A /

. ~ 5490"-35
Dockel’No. _ 

Seriai‘No. 265,276

Filed May 20, 1981

For CLONE!) HIGH SIGNAL STRENGTH PROMOTERS

THE COMMISSIONER OF PATENTS & TRADEMARKS
Washington, D.'C. 2023]

Sir:

Transmitted herewith is an amendment in the above—identified application.

E No additional fee is enclosed because thisapplication was fiied priortoOctober 25, 1965 (effective date of Pubiic Law 89-83.}

E No additional fee is required.
The fee has been calculated as shown below,

CLAIMS AS AMENDED

I2} 14) {5}
CLAIMS f-HGHEST NO.

REMAINSNG PREVIOUSLY PRESENTAFTER PAID FOR
‘AMENDMENT

TOTAL ADDUIONAL FEE
FOR THIS AMENDMENT
 

' H the army in Cofumn 2 is less than theentry in Coturnn 4, write "0" in Coiumn 5.
“If the “Highest Number Previously Paid For" SN THIS SPACE is [93 than 10, write 5'10" in this space.

E A check in the amount of S is attached.

Charge 3, 30 . O0 to Deposit Account No.,_._ZO;l.4.§i0.4....,_ A duplicate

copy of this sheet is enclosed.

Please charge any additional fees or credit overpayment to Deposit Account No.
_§Z.J;‘§_3i_Q..__... A duplicate copy of this sheet is enclosed.

TOWNSEND and TOWNSEND

,o-”“'%"“:

/1‘i£’x’£wF’i—e.*t»~«4-

 

     .1 At {HR ord
Bertram :neiRow and
Reg. No. 20', 015

BIR/gsTNT 28 HE‘d’«
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In re application of

Herman Bujard 33 gl. Examiner:

Serial No. 265,276 Art unitzk
Filed: May 20, 1981

CLONED HIGH SIGNAL
STRENGTH PROMOTERS

Fdr: SUPPLEMENTAL AMNDMNT~z..«~..«-d~.-.«~a~..a..~.a»../
San Francisco, CA 94105

Commissioner of Patents and Trademarks

Washington, D.C. 20231

Sir:

Supplemental to the response to the Office Action

of June 30, 1982, please add the following claims.

IN THE CLAIMS:

 27. A DNA sequence having -§replicetion sgstem

recognized by a microorganism, a maaker for selection and

 
g balanced terminator, wherein slid strong promoter intends
% a promoter which inhibits expflession of said marker in the

; absence of a balanced termiggtor.

% 28. A DNA fiiquence according to Claim 27, wherein
S said replication systéxfig recognized by a prokaryote.

29, A DNA cexeacording to Claim 27, wherein
  

said replication system 18 recognized by a eukaryote.
._...._l,.....,,.m,9,,,y,., («X >-$1

 

4'»;

E REMARKS

In View of the following remarks, the Examiner is

E earnestly requested to add Claims 27~29 to the subject
% application and allow Claims l~29.1

%0w§#3D 1 16% 30yGfi€H
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Support for new Claims 27-29 may be found on page

1, lines 26-30, page 2, line 38 and in the original claims.

After responding to the Office Action of June 30,

1982, upon review of the claims, it was found that their scope

did not reflect the proper breadth of the subject invention.

The subject claims are believed to be patentable

over the prior art for the following reasons. First, it had

not be appreciated previously that a strong promoter, such

as the T5 phage promoters, could inhibit cloning of a plasmid.

only with the discovery of the subject invention is it shown

that one can clone strong promoters and use either the wild

type terminator or a different terminator, where the utility

of the terminator may be determined by the method disclosed

in the subject invention. Therefore, the subject invention

now allows for the use of a variety of strong promoters with

balanced terminators for the high yield expression of struc-

tural genes of interest.

In View of the above remarks, the Examiner is

earnestly requested to enter the above amendments and pass

this application to issue.

If, in the opinion of the Examiner, a telephone

conference would expedite the prosecution of this application,

the Examiner is invited to call the undersigned attorney,

collect, at £415} 493~2S90.

Respectfully submitted,

TOWNSEND and TOWNSEND

Date rt///2 5 gilxe By 7 xi
Bertram It Rowland; hd
Reg. No. 20,015

 

  

BIR/gs
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'UNlT'ED STATES DEPARTMENT OF EUMMERCE
Patent and Trademark Office

Address : CDMMFSSJONER DP PATENTS’ AND TRADEMARKS
Wash‘ingco'n. 033, 20231

  
 

 
  

ATTORNEY DOCKET NO.
’§

. EXAMINER

  PAPER NUMBER

DATE MAZLED:

gr. rr 0 ‘E59813?

ART UNIT

This is a communication Iron". {ha examiner in charga ‘of \/our appfication.

COMMlS59ONER OF PATENTS AND TRADEMAH KS

r V‘ . Izggzgga. . 4aThis application has been examined. 34 Responswu TO communication flied on , BT11 :5 action :5 rnada final.

momms), .._:~._"-*~days from the date of this tener.
Failure to respond within the peréod for response wii} cause the appiication to become "abandoned. 35 U.5.C. 133
A shortened statutory period for response 10 this action is set to expire

Part! TEE FOLLOWWG ATTACHMENUS} ARE PART OF THE ACTION:

L Notice of References Cited by Examiner, PTO-8'92 2. [3 Notice of Informal Patent Drawing, PTo~94x-3

3. {:3 Notice of References Cited by Applicant, PTO-1449

54:1

-4, D Notice of informal Patent Application, Form PT0452

Part I! SUMMARY OF ACTION

1,  aims I ‘W
Of the above, z:Ia§ms

‘are pending in the appficntian.

are withdrawn from consideration.

have been canceflad.

3. Cjgclaims . are allowed.

E,» I W 9» ’4. Claims are rejected.
,

5. D Claims . are obiectad to.

6. F. Claims are sumect to restriction or shawztion requirement.

7. ~.‘ The formal drawings wed on . am accaptabia.

8. *1 Thu drawmg correction request med on‘ _ has been C‘1appro\/ed. Ddiwpproved.

9. 7-1 Acknowéedgrnenr is made of the claim for priority under 35 U.S,C.119.Tha certi‘ied copy has

Dbeen mcaivad. Dnm been received, Dbeen filed in parent application, serial no. ,

Med on ,,,..,, ..........‘

10‘ [3 Since this apoiicaxion appears to be in condiuors for aflowance except for forma! matters, prosecution as to me merits is cloassd in ac-
cordance mm the practice under Ex pane Quayie‘ 1935 CD; 11; 453 0.6. 213.

11, mother

PTC)L~325 (rev, 779)

EXAME NE FY53 ACTiON
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SERIAL NO. 265,276ART UNIT 172 -2-

The specification is objected to under 35

U.S.C.112, first paragraph, as failing to provide

support for the claimed invention. This paragraph of

the statute requires that the specification shall

contain a written description of the invention and of

the manner and process of making and using it, in such

full, clear, concise and exact terms as to enable any

person skilled in the art to which it pertains, or with

which it is most nearly connected, to make and use the

same, and shall set forth the best mode contemplated by

the inventor of carrying out his invention. The

recitation that the promoter "intends a_promoter

which...terminator "is new matter since no basis can be

found for such recitation. The areas pointed out by

applicants does not provide support.

Claims 27-29 are rejected under 35 U.S.C.

.ll2, first paragraph, for the reasons set forth in the

objection to the specification.

Claims 27-29 are rejected under 35 U.S.C.

ll2, second paragraph, as being indefinite for failing

to particularly point out and distinctly claim the

subject matter which the applicant regards as the

invention‘ The claims are indefinite in the recitation

of "intends" since that is not a definite limitation.
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SERIAL NO. 265,276
ART UNIT 172 -3-

The specification is objected to under 35

U.S.C.112, first paragraph, as failing to provide

support the claimed invention. This paragraph of the

statute requires that the specification shall contain a

written description of the invention and of the manner

and process of making and using it, in such full,

clear, concise and exact terms as to enable any person

skilled in the art to which it pertains, or with which

it is most nearly connected, to make and use the same,

and shall set forth the best mode contemplated by the

inventor of carrying out his invention- No basis for

having the replication system intermediate the promoter

and terminator can be found.

Claims 1-10 are rejected under 35 U.S.C. 112,

first paragraph, for the reasons set forth in the

objection to the specification.

vclaims 11-29 are rejected under 35 U.S.C.

112, second paragraph, as being indefinite for failing

to particularly point out and distinctly Claim the

subject matter which the applicant regards as the

invention. The claims are indefinite in the recitation

of “a balanced terminator“. It is not clear in what

way or with what it is balanced.
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SERIAL NO. - 265,276
ART UNIT 172 -4-

The following is a quotation of 35 U.S.C. 103

which forms the basis for all obviousness rejections

set forth in this Office action:

A patent may not be obtained though

the invention is not identically

disclosed or described as set forth in

section 102 of this title, if the

differences between the subject matter

sought to be patented and the prior art

are such that the subject matter as a

whole would have been obvious at the

time the invention was made to a person

having ordinary skill in the art to

which said subject matter pertains.

Patentability shall not be negatived by

the manner in which the invention was

made.

Claims 1, 4~15, 17-22 and 27«29 are rejected

under 35 U.S.C. 103 as being unpatentable over

Casadaban et al in View of Stuber et al(v). Casadaban

et al shows analysis of promoters and terminators by

preparing plasmids containing are promoter, promoters

such as T5, structural lac genes, a marker for

ampicillin resistance and a terminator. The sequence

of the elements appears to be as claimed and the
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SERIAL NO. 265,276
ART UNIT 172 ~5~

terminator of the reference appears to be "strong".

Qfiber et al teach that to prepare stable plasmids the

strength of the promoter and terminator should be

compatible. ‘Thus, it would be obviaaé to use balanced

promoter and terminator as in Stfiber in the plasmids of
9?The use various

Casadaban et al for stability. A

structural genes and replication systems for either

prokaryotes or eukaryotes would be obvious.

EKEPPLINGER:hm

7D3*557~3685

l2/15/82

gffiub‘ yvq ’AC%af;éfl
ESTHER M. KEPPUNGER '
PREMARY BOXMINER
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V ~ oocurmswr No, DATE

TC} SEFARATE, H’ ‘J3 TOP AND BOTTOM EDGES, SNAP-«APART AND DISCARD CARBONI

  
  

  

FORM PT0892‘ U.s, DEPARTN‘ENT‘OF COMMERCE 5E“"°“- NO GROUP ART UN”(REV. 3-78) PATENT AND TRADEMARK OFHCE
ATTACHMENT

TD

gag 527g /7 :2 ms?“APPL. CANT(S)
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5 4 9 0 -~ 3 5

Atty. Docket No.__“__,,_m__“_____,_,____,_.,_.
3 /11/ 8 3

Date ,. _....  
xléiz."

In re application of HERMAN J ‘ BUJAEEEKES? '
Serial No. 2 6 5 ' 2 76

Filed 5,/20/31

For CLONED HIGH SIGNAL STRENGTH PROMOTERS

Tl-IE'COMMISSlONER OF PATENTS AND TRADEMARKS

Washington, D.C. 20231

Sir:

Transmitted herewith is an amendment in the above-icientified application.

[ ] Small entity status of this application under 3'] CFR 1.9 and 1.27 has been established by a-verified statement
previously submitted.

[ ] A verified statement to establish small entity status under 37 CFR 1.9 and 1.27 is enclosed.

[ ] No additional fee is required.

The fee has been calculated as shown below:
OTHER THAN A

(Col. 2L (Cox, 3) SMALL ENTITY SMALL ENTITY 1
HIGHEST NO. IPREVIOUSLY

PAID FOR

(Co1.1)
CLAIMS

REMAINING
AFTER

..NDMENT

 
 
 

 

 
 

 
 

 
 

  

 
PRESENT

ADDIT. FEE OR TOTAL $ 1“ 
* If the entry in Col. 1 is less than the entry in C01. 2, write “0” in Co], 3.

** If the “l'Iig'hest; Number Previously Paid For” IN THIS SIJACE is less than 20, write “20” in this space.
*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, write “3" in this ‘space.

The “Highest Number Previously Paid For” (Total or In dependent) is the highest number found from the equivalent
box in C01. 1 ofa prior amendment or the number of claims originally filed.

{X} Please charge my Deposit Account No. 20~143.(l in thehamount of$ . A duplicate copy of this
sheet is attached.

{)x(] The Commissioner is hereby authorized to charge payment of the following fees associated with this communication
or credit any overpayment to Deposit Account No. 201430. A duplicate copy of this sheet is attached.

Ix] Any filing fees under 37 CFR 1.16 for lhe presentation of extra claims.

E ] Any patent application processing fees under 37 CFR 1,17.

TOWNSEND & TOWNSEND

  
  No.2 2 O I

Attorney of Record 3ertram 1- Rowland
BIR/gl
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Filed: May 20, 1981

 
dé2?4 O3/EB/E3 fié52?5

 
‘~,.’i}?» 5490-35

  
gfi9“’

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE {égf

 
in re application of

Herman Bujard et a1. Examiner: E. K pplinger

Serial No. 265,276 Art Unit: 172

For: CLONED HIGH SIGNAL AMENDMENT
STRENGTH PROMOTERS

 sa-..a~.a\««.¢~.e-./s./N.«-..»\.«
San Francisco, CA. 94105

Commissioner of Patents and Trademarks

Washington, D.C. 20231

Sir:

In response to the Office Action dated January 3,

1983, please amend {he above—referenced application as
follows:

IN THE SPECIFICATION: V/,w”
Page 4, line 33, cancel “onefourth“ ana substitute

therefor —~one—fourth—— .

IN THE CLAIMS:

Claim 1, as amended?/e:/gins 7 before "marker"
/’

insert ~wof (1) a «m ana at 1€Be 8 before “a replication“

insert —~(2)~~ . fix”K/«My

Claim 6, 1ing§; change "replication system" to m»

marker»~ .

Please amend Claim 11 as follows:

11. (amen§§d} A circular DNA sequence having in.W‘WVM‘”
downstream order of t anscription a strong T5 phage promoter,

a structural gene forekgn to T5 pha e under tranecrigtional
_ 3 zawexxyfiémefi‘ , _ _

control of said Eromotery aA}ba1anced] terminator which rg- %

balanced with said gggggfier, and a replication system.

fiQfi4BO j 103 1D¢0OEH
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MWP1ease_amend claim 27 as follows:

27. (Amended) A DNA seqagnce having a replicationwh
system recognized by a microorganish, a marker for selection
and in downstream order of trans3£iption, a strong promoter,
a structural gene foreign to;4 strong promoter and a;

[balanced] terminator which igjbalanced,.1,¢..«0“’
. . r . .. X;

wherein said strong promoterfig
K

with said Bromoter,

characterized Q1 substantially
 

comglete absence g§_[inten_: a promoter which inhibits]
 

expression of said marker ‘n the absence-of a {balanced}

with said Eromoter.

Elease _..3

iswhich
terminator“ bale ced

30. A DNA sequence aecording to claim 27, wherein said

expression of said marke?%?“$at a frequency of less than
about one—fourth the freqee fly at which the structural gene 

  

is expressed and said mar er is under transcriptional

control of said promote

gamaars

Claims l~29 were examined and rejected. The

rejections were based both on 35 U.S.C. 112, first and

second paragraphs, and on the prior art. Each of the rejections

will be discussed in order below.

and 27 have been amended. New ClaimClaims 1, 6,

30 has been added. Re—examination and reconsideration of

the Claims, as amended, are requested.

Claims 27-29, added by the amendment dated

November 8, 1982, were rejected under 35 U.S.C. 112, first

paragraph, as lacking support in the specification, Specifically,

the rejection states that the definition of "strong" promoter

as one “which inhibits expression of said marker in the

absence of a balanced terminator" lacks support. Applicants

traverse this rejection. At page 1, lines g6~30, it is

clearly stated that "strong" promoters, when inserted into a
2
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vector, prevent expression of markers on the vector. Further

support is found at page 2, line 37 through page 3, line 2

where it is disclosed that inclusion of a balanced terminator

allows expression of the marker. Based on this disclosure,

one skilled in the art could identify "strong" promoters

based on their ability to inhibit expression of markers on

vectors which lack balanced terminators. Applicants

respectfully request that this rejection be withdrawnl

As to the rejection of Claims 27-29 under

35 U.S.C. 112, second paragraph, the definition of "strong"

promoter has been amended in Claim 27 to avoid any possible

ambiguity in the language.

Claims 1-10 were rejected under 35 U.S.C. 112,

first paragraph, as lacking sufficient support in the specification

; In particular, the Examiner stated that there was no basis1

for claiming that the replication system was "intermediate"

3 the promoter and terminator.

§ Applicants believe that this rejection results

from a misunderstanding of the intended coverage of claim 1.

Claim 1 is directed specifically at a linear DNA segment,

such as that described on page 4, line 4 through page 5,

line 28 of the specification. Such a linear segment includes

a promoter and a terminator adjacent its opposite ends. The

promoter in one orientation (the replication system being

present on the linear segment) is oriented to define a

direction of transcription away from the terminator so that

a structural gene of interest may be joined to each end of

the linear segment, whereby the gene will be under the

regulatory control of the promoter. Thus, the portion of

the segment “intermediate” the promoter and terminator in

the linear sequence will not be under the regulatory control

of the promoter in the constructed plasmid, This region

provides a convenient region for carrying a marker for

3
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, selection or a replication system, or both. Such a DNA

segment is particularly useful for constructing cloning

vehicles for a wide variety of structural genes. Where the

marker is present, the promoter may be in either direction,

where the structural gene of interest may be introduced to

be in tandem with the marker or together with a replication

system may serve to join the two ends.

The construct and its use may be formulized as

follows:

(1) (a) ~P—M—T—

(b) 5§—M—T—

e
(2; ~PwR—T—

where P is the promoter and the arrow indicates

the direction of transcription;

M is a marker;

T is a terminator; and

R is the replication system. When the ends are

joinefi to form a plasmifl, the following constructions can be

made; where G is the structural gene of interest:
4

from (1) (a) EP~G~M—T3

from (1) (b) £GwP*M"T3

(-

frcm <2} ~G—P—R—Tj

Claim 1 has been amended to mate clearly define

the linear DNA sequence as just described. Claim 6 has been

amended to conform with claim 1, as amended. Applicants

submit that the rejection cf claims 1~1D under 35 U.S.C. 112

has been overcome.
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Claims l1~29 were rejected under 35 U.S.C. 112,

second paragraph, as being indefinite in the recitation of

the term "a balanced terminator."

Claims 11 and 27 have been amended to recite

terminator which is balanced with the promoter" rather than

a "balanced terminator." Such terminators are clearly

defined in the specification. At page 4, lines 31-34, it is

stated that the terminator is balanced when expression of a

downstream marker occurs with a frequency not greater than

about onevfourth of the expression of the gene upstream from

the terminator. Moreover, the method described from page

10, line 37 through page ll, line 31 of the specification is

directed specifically at a technique for selecting balanced

promoter/terminator pairs. Applicants submit that Claims 11

and 27 now described the nature of the "balanced" terminator

with sufficient particularity.

Claims 12-22 and 28m29 dependent on Claims 11 and

27, also avoid the 35 U.S.C. 112 rejections for the reasons

just set forth.

Applicants do not understand the rejection of

Claims 23~26 based on the recitation of “a balanced terminator.“

None of said claims 23~26 employ that language. Since no

other rejections were stated relative to claims 23~26,

applicants believe that claims 23~26 should now be in condition

for allowance.

For the above reasons, applicants submit that the

formal rejections under 35 U.S.C. 112 have been overcome“

The prior art rejections will now be discussed.

Before discussing the prior art rejections and

cited references in detail, however, a brief explanation of
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the present invention is in order. The present invention

provides balanced regulatory systems capable of strong

expression of a wide variety of structural and other genes.

The regulatory systems are characterized by a strong promoter

in conjunction with a strong (balanced) terminator. In

particular, the present invention is able to utilize the

strong promoters of bacteriophage T5 which have heretofore

not been useful in constructing vectors for expression of

foreign genes. The present invention successfully uses such

promoters by assuring that the strong promoters are matched

with a balanced terminator, as defined in the specification.

In the absence of a balanced terminator, expression of the

genes on the vector is not observed.

The present invention relies on a novel method for

selecting balanced terminators to allow for construction of

the claimed linear segments and plasmids. The method is

best described beginning at the end of page 10 of the specificatio

and continuing on page 11. After selecting a promoter or

terminator having a known activity, e.g. a strong promoter

such as the T5 promoter, a plasmid can be constructed having

a first marker upstream of the terminator and a second

marker immediately downstream. By determining the relative

proportion of expresssion of the first and second markers,

the relative strength of the promoter and terminator can be«

assessed. Using a.known strong promoter, a weak terminator

resnlts in diminished expression or both gene markers." A

strong terminator, however, provides a much nigner relative

expression of the gene marker upstream of the terminator

compared to that downstream of the terminator.

None of the prior art cited by the Examiner either

teaches or suggests such a method for selecting balanced
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promoter/terminator pairs or the resulting DNA sequences

which utilize such pairs.

Casadaban and Cohen, the primary reference, teaches

a method for identifying DNA fragments which include either

promoters or terminators, but which does not determine their

relatgve strengths. The prior art method relies on inserting

the DNA fragments into a constrnct comprising the ggg promoter

and the gag structural gene on a plasmid. The are promoter

is inducible, and when it is turned on, the DNA construct
.can be used to determine whether the inserted DNA segment

acts as a terminator. Expression of the lag gene is greatly

reduced if the inserted fragment includes a terminator.

When the are promoter is turned off, the DNA construct can

be used to determine if the inserted segment acts as a

vpromoter. Since the are promoter is inactive, expression of

the lag gene will be observed only if the inserted fragment

includes a promoter.

The Examiner apparently relies on page 191 of the

article where it is disclosed that a gigdlll fragment of

bacteriophage T5, when inserted into the cloning vehicle

just described, provides expression of the gag gene when the

are promoter is turned off. While the particular fragments

inserted may have included the strong “early” promoters of

the T5 phage (as claimed herein), at least some of the

inserted fragments would have included the T5 terminator as

well as the promoter, and expression of the gag gene could

have resulted from read through past the T5 terminator.

gigdlll digestion of T5 results in fragments ranging from

2.0kh to about l7.2kb (gee von Gabian and Bujard, Table 1),

which fragments are sufficiently large to include both the

promoter and terminator. The fragments inserted in the
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vector pLBU3 in the Experimental section of the present

invention, however, had an average length of about 200 base

pairs and could not have included both a promoter and matched

terminator.

Regardless of the origin of the-strong terminator,

the article of Casadahan and Cohen nowhere teaches the

criticality of providing a terminator which is balanced with

the strong promoter, e.g. the T5 promoter. In fact, the

observed expression of the lag gene would suggest to one

skilled in the art that a balanced terminator is unnecessary

since Casadaban and Cohen took no steps to assure its

presence. As explained above, such expression based on the

above results and their interpretation was most likely the

fortuitous result of simultaneously introducting a T5 terminator

on the same fragment as the promoter, which allowed read

through expression of the lag gene.

The Examiner relies on the article by Stuber and

Bujard to teach the inclusion of a balanced terminator in

the DNA sequences of Casadaban and Cohen. The basis for

this teaching, however, is a single sentence at the end of

the article which states that the authors “have strong

indications that for plasmid stability the signal strength

of the promoters and terminators have to be compatible."

There is no indication of what is meant by “compatible,” nor

is there any suggestion of how such compatibility might be

assessed. Applicants submit that such a vague suggestion

would hardly teach one skilled in the art how to construct

the DNA sequences and plasmids of the present invention

where suitable promoters and terminators may be indentified

by a specific procedure. The statement is an intuitive

prognostication, an invitation to research, not a basis for

rejection,
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As described above, Claim 1 has been amended to

’more clearly set forth the linear DNA sequence of the present

invention. The sequence comprises a strong T5 promoter at

one end and a terminator which balanced with the T5 promoter

at the other end. Either an origin of replication or a

marker for selection is included intermediate the promoter

and terminator. This linear DNA sequence is particularly

useful for providing the strong expression of a wide Variety

of structural genes compatible with the T5 promoter. In the

typical case where the sequence includes both a marker and

an origin of replication, it is necessary only to insert the

structural gene in the proper orientation to obtain the

expression vector.

Applicants submit that the structure of Claim l,

.as amended, is nowhere taught or suggested by the cited

prior art. Casadaban and Cohen do not consider DNA fragments

where the T5 promoter is located at one end and there is a

marker and/or a replication system on the fragment. More

importantly, Casadaban and Cohen do not teach the criticality

of providing a balanced terminator. Even when combined with

the suggestion of Stuber and Bujard, there is.no enabling disclosure

as to how one would select such a terminator and provide the

DNA structure as claimed, nor is there any reason to prepare

'the claimed fragment.

Claims 2-10, dependent on Claim 1, are also allowable

for the reasons just set forth.

Claim 11 is directed at a circular DNA sequence

including in order of transcription, a strong T5 promoter, a

structural gene foreign to the T5 phage, a terminator which

is balanced with the promoter, and a replication system.

Claim 11 has been amended to provide that the structured

gene is under transcriptional control of the strong T5

promoter. For the reasons given earlier, the structure

taught by Casadaban and Cohen is clearly excludede
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Claims l2~22, dependent-on claim 11, are also

allowable for the reasons just set forth.

Claim 23 is directed at the method for determining

the strength of a promoter as described above. These

claims were not rejected based on the art. Moreover, the

rejection under 35 U.S.C. 112 appears inapposite. For these

reasons, applicants assume that claims 23-26 are now in

condition for allowance.

Finally, claim 27 is directed at a DNA sequence

including a strong promoter (not limited to the strong T5

promoters) and a balanced terminator. Applicants submit

they are entitled to such patent protection based on the

advances they have made over the prior art. Although

others may have suggested that there might be a need for

providing balanced promoter/terminator pairs, applicants

herein are the first to provide a method for matching a

balanced terminator with any desired strong promoter in

order to provide an expression vector capable of enhanced

expression of an inserted structural gene, as well as eetabm

lishing that such need exists.

New claim 30 has been added to provide additional

description of the balance between the terminator and the

promoter. Support for the amendment is found on page 4,

lines 30-35 of the specification-

In View of the above amendments and remarks, the

Examiner is earnestly requested to withdraw the rejections

and pass this application to issue.

If, in the opinion of the Examiner, a telephone

conference would expedite prosecution of this application,

10
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the Examiner is invited to telephone the undersigned attorney

at (415) 493-2590.

x’/
Date: 35’ 3

-55-

Respect fu 1 1y submitted ,

TOWNSEND and TOWNSEND

 

I hereby certify that this correspondence is being deposited
with the United States Postal Service as first ctass maié in
an envelope addressed to: Cnrnmissirme P :2 ts ans

Trademarks, Washington, 0.5. 202:}; on .
 

 gate 3/11/83 V - 7
‘r’ Name Bertram I. Rowlan

Reg‘ NO. 20,015
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UNITED STATES DEPARTMENT BF COMMERCE
Patent and Trademark Clftice
Address ; COMMlS5tDNEFl OF PATENTS AND TRADEMARKS

Washington; D C. 20231
 
 

seal/u. numaen FILING one rinsr NAMED APPLICANT AT‘{ORN£V DOCKET NO.

t1«.’w’‘::ic3?3 » 12:?’ 6; ti ii 1! £35 1 iiL:;LL,.w‘<r.) S5435’ ti .,.;g;;;

f“ “'1 gxnmiuen
it i =‘l...:i2islG[~:l«“c y E:

  
DATE MA-l LED:

{)6/2‘:’.t}/'t3fEt
This is a communication from rho examiner in charge of your application.

CDMMtSSiONER OF PATIENTS AND TRADEMARKS

C] This application has been examined mfésponsive to communication filed on; 3 1‘ 33 [3 This action is made final.

A shortened statutory period ior response to this action is set to expire__._3__month(s), mthe date of this letter.
Faiture to respond within the period ior response wit! cause the appticistion to become abandonedc 35 U.S.C. 133

Part I THE FOLLOWING ATTACHMEHW5) ARE PART OF THIS ACTiON:

1. Notice of References Cited by Examiner, PTO-892. 2. [:1 Notice re Fatent Drawing, PTO-948. ,
3. Notice of Art Cited by Applicant, PTO-M49 4. Notice of informal Patent Application, Form PTO-152
5. information on How to Effect Drawing Changes, ‘PTO~1474 5. "W _”_‘

Part ii SUMMARY OF ACTION

1. Ciairns__._ 1 ‘‘’:3a are pending in the application.

Of the above, claims __. are withdrawn from consideration.

2. 3 Claims have been conceited.

3. _ are allowed.

4. are rejected.

5. are objected to.

6. _ A W4 ,_ are subject to restriction or election requirement.
 

7. ‘W’; This aopiication has been filed with informal drawings which are acceptable for examination purposes until such time as allowable subject
matter is indicated.

3. ‘: Ailowable subject matter having been indicated. formal drawings are required in response to this Office action.

 9, l The corrected or substitute drawings have been received on___,___“___,_________. These drawings are acceptable;

[:1 not acceptable {see explanation).

10, Thefj proposed drawing correction and/or the proposed additionat or substitute sheetis) of drawings, flied on ,_,____~____,
has {ha-/ej! been 3 approved by the examiner. [:3 disapproved by the examiner Isee explanation).

 

11. The Droposed drawing correction, med ______ éisapDt0‘~'€d (see exoiaoaticilh HOWE-Vet.
the Parent and Trademark Office no longer makes drawing changes, it is now applicant's responszbiiity to ensure that the drawings are
corrected. Corrections MUST be effected in accordance with the instructions set forth on the attached ietter “EN FORMATION ON HOW TO
EFFECT DRAWWG CHANGES", PTO-1471?.

 

12.. i_'] Acknowledgment is made of the claim for priority under 35 U.S.C. 119. The certified copy has i:) been received {:3 not been received

[ 1 been ttied in patent appiication, serial no, N ; iiied on

13. Since this application aopears to be in condition for allowance except for formai matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 13.0‘ 11; 453 CLG. 213.

14. D Other

;>7(_)i_.326 (Rev. 7- 82} i§XAMi2iER'S ACT1D?¢
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Serial No. 265,276 ~2~

Art Unit 172

The specification is objected to under 35

U.S.C.ll2, first paragraph, as failing to provide support

for the invention as now claimeé. This paragraph of the

statute requires that the specification shall contain a

written description of the invention and of the manner and

process of making and using it, in such full, clear, concise

and exact terms as to enable any person skilled in the art

to which it pertains, or with which it is most nearly

connected, to make and use the same, and shall set forth the

best mode contemplated by the inventor of carrying out his
ficax&m€$on

invention. The isveseies that the “promoter is

characterized by....in the.absence of a termination which is

balanced with said promoter“ is not supported by the

specification. Applicants paint to portions of the

specification as basis.§dequate support is not found there,

however, since the components of the first vector are not

made clear nor is the reason for lack of expression of the

marker.

Claims 27~29 are rejected under 35 U.S.C. 112,

first paragraph, for the reasons set forth in the objection

to the specification.

Claims lw22 and27~3O are rejected under 35 U.S.C.

112, second paragraph, as being indefinite for failing to

particularly point out and distinctly claim the subject
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Serial No. 265,276 ~3-

Art Unit 172

matter which the applicant regards as the invention. The

claims are indefinite in the recitation of a terminator

which is "balanced with said promoter". It is not clear in

what way they are balanced. Recitation that they are

balanced to allow a particular amount of marker transcribed

would obviate the rejection. For example, the recitation on
page 4, lines 3l»35 would be sufficient.

The specification is objected to under 35

U.S.C.ll2, first paragraph, as failing to provide support

for the claimed invention. This paragraph of the statute

requires that the specification shall contain a written

description of the invention and of the manner and process

of making and using it, in such full, clear, concise and

exact terms as to enable any person skilled in the art to

which it pertains, or with which it is most nearly

connected, to make and use the same, and shall set forth the

best mode contemplated by the inventor of carrying.out his

invention. There is no basis for having the replication~~

system intermediate the promoter and terminator on a linear

piece of DNA. Applicant’e arguments have been noted but the:

issue can best be resolved by applicants pointing out mé

portions of the specification providing the support.

Claims 1~10 are rejected under 35 U.S.C. 112,

first paragraph, for the reasons set forth in the objection

to the specification.
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Serial No. 265,276 ~4-

Art Unit l72

The specification is objected to under 35

U.S.C.ll2, first paragraph, as failing to provide an

enabling disclosure. This paragraph of the statute requires

that the specification shall contain a written description

of the invention and of the manner and process of making and

using it, in such full, clear, concise and exact terms as to

enable any person skilled in the art to which it pertains,

or with which it is most nearly connected, to make and use

the same, and shall set forth the heat mode contemplated by

the inventor of carrying out his invention. The

specification does not disclose what terminators may be

utilized to balance the promoter or what terminators of known

strength may be used. It would require an undue amount of

experimentation for one skilled in the art to determine which

terminators would function in the invention. It appears

that only the terminator of the coliphage §g_genome is

disclosed which is not basis for the broad recitation.

Claims lwafl are rejected under 35 U.S.C. 112,

first paragraph, for the reasons set forth in the objection

to the specification.

Claims 1-30 are rejected under 35 U.S.C. 112,

second paragraph, ae being indefinite for failing to

particularly point out and distinctly claim the subject

matter which the applicant regards as the invention.
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Serial No. 265,276 ~5~

Art Unit l72

The claims are indefinite in the recitation of “terminator”.

It is clear what they are a terminator of. It is a

transcription terminator?

Claims 23-26 are rejected under 35 U.S.C« 112,

second paragraph, as being indefinite for failing to

particularly point out and distinctly claim the subject

matter which the applicant regards as the invention.

The claims are indefinite in that they do not clearly recite

where the promoter is inserted into the.linear DNA which is
essential to the invention.

Claims 23-26 are rejected under 35 U.S.C. ll2,

second paragraph, as being indefinite for failing to

particularly point out and distinctly claim the subject

.matter which the applicant regards as the invention.

The claims are confiusing since the preamble recites

determination of the strength of a promoter but no positive

determination step is recited.

The specification is objected to under 35

U.S.C.l12, first paragraph, as failing to provide an

adequate written description of the invention. This

paragraph of the statute requires that the specification

shall contain a written description of the invention and of

the manner and process of making and using it, in such full,

clear, concise and exact terms as to enable any person

skilled in the art to which it pertains, or with which it is
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Serial No. 265,276 —6~

Art Unit 172

‘most nearly connected, to make and use the same, and shall

set forth the best mode contemplated by the inventor of

carrying out his invention. The specification requires a

particular sequence of components for the invention to

function and such order must be clearly recited. The claims

only limit the position of the gene.

Claims 23~26 are rejected under 35 U.S.C. 112,

first paragraph, for the reasons set forth in the objection

to the specification.

The specification is objected to under 35

U.S.C.l12, first paragraph, as failing to provide an

enabling disclosure. This paragraph of the statute requires

that the specification shall contain a written description

of the invention and of the manner and process of making and

using it, in such full, clear, concise and exact terms as to

enable any person skilled in the art to which it pertains,

or with which it is most nearly connected, to make and use

the same, and shall set forth the best mode contemplated by

the inventor of carrying out his invention. The

specification discloses only T5 phage strong promoters and~

it would require an undue amount of experimentation for one

skilled in the art to determine other promoters which could

be utilized.

Claims 27~3O are rejected under 35 U.S.C. ll2,

first paragraph, for the reasons set forth in the objection

to the specification.
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Art Unit 172

The specification is objected to unfler 35

U.S.C.l12, first paragraph, as failing to provide an

enabling disclosure. This paragraph of the statute requires

that the specification shall contain a written description

of the invention and of the manner and process of making and

using it, in such full, clear, concise and exact terms as to

enable any person skilled in the art to which it pertains,

or with which it is most nearly connected, to make and use

the same, and shall set forth the best mode contemplated by

the inventor of Carrying out his invention. Although the

specification mentions a replication system for eukaryotes,

no example or specific disclosures of such are given and

the specification is therefore non—enabling for such

recitation. It would require an undue amount of

experimentation to discover systems and ways of placing such

components into a vector for insertion in a eukaryotic

system.

Claims 10, 13~l7, 19, 21, 22 and 29 are rejected

under 35 U.S.C. 112, first paragraph, for the reasons set

forth in the objection to the specification.

The specification is objected to under 35

U.S.C.ll2, first paragraph, as failing to provide an

enabling disclosure. This paragraph of the statute requires

that the specification shall contain a written description
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Art Unit 172

“\

of the invention and of the manner and process of making and

using it; in such full, clear, concise and exact terms as to

enable any person skilled in the art to which it pertains,

or with which it is most nearly connected, to make and use

the same, and shall set forth the best mode contemplated by

the inventor of carrying out his invention. The

specification does not adequately Show determining the

strength of a promoter as claimed. It is not clear that one

skilled in the art could perform the invention as claimed.

The disclosure does not show measuring unknown promoters of

assay their strength.

Claims 23*25 are rejected under 35 U.S.C. 112,

first paragraph, for the reasons set forth in the objection

to the specification.

The followino is a quotation of 35‘U.S,C. 103

which forms the basis for all obvioqsness rejections

set forth in this Office action:

A patent may not be obtained though

the invention is not identically

disclosed or described as set forth in

section 102 of this title, if the

differences between the subject matter

sought to be patented and the prior art

are such that the subject matter as a

whole would have been obvious at the
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time the invention was made to a person

having Ordinary skill in the art to

which said subject matter pertains.

Patentability shall not be negatived by

the manner in which the invention was

made.

Claims ll~30 are rejected under 35 U.S.C, 103 as

being unpatentable over Casabadan et al. Casabadan et al

show analysis of promoters and terminators by preparing

plasmids containing promoters (ara or T5), structural lac

genes, a marker for ampicillin resistance and a terminator

in a sequence as claimed, The terminator in a-sequence as

claimed, The terminator appears to be "balanced" with the

promoter since the gene and marker are expressed. The

replacement of one promoter for another in Casadaban et al
reeds on the method of claims 23~26.

Applicants urge that Casadaban et al nowhere

teaches the criticelity of providing a terminator which is

balanced with the strong promoter. The use of such

ambiguous language is insufficient to establish a difference

over the reference.

Applicants urge that the circular DNA of claim 11

éistinguishes over Casadaban et al. Applicants use unclear

terms at their point of novelty, however and thus no

difference is seen.
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Applicant urge that no prior art shows a strong

promoter and balanced terminator as in claim 27. The claims

do not distinguish over Casadaban et al, however, by

reciting such relative and indefinite terms as “strong” and

"balanced".

KEPPLINGER:sab ' cgtfihgfl H1 . 7;\73]<M&$<{/\
( 70 3 ) 55 7-3 03 2 ESTHER M; KEPPHNGER

PRIMARY EXMMNERA6-2-83
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Serial No. 265,276 ) Art Unit: 174 fig
)

Filed: May 20, 1981 ) Q
)

For-: CLONED HIGH SIGNAL ) AMENDMENT
)
) 

San Francisco, CA 94105

Commissioner of Patents and Trademarks

Washington, D.C. 20231

Sir:

In_response to the Office Action of June 20, 1983,

please make the following amendments:

  xm THE CLAIMS:

tthrilevamended)1. A linear DNA sequence

 
 
 

 

 

having proximal to on end a strong T5 phage promoter,

proximal to the other‘ nd a strong transcrigtional

terminator balanced wit said strong T5 promoter, and having

intermediate said promot r and terminator at least one of

adjacent to said terminator or(1) a marker for selectio‘

(2) a replication system f reign to T5, wherein the

direction of said promoter s away from said terminator and

ofi less than about 

 onewfourth the fre uenc of 7 structural gene nnder the

transcriptional control of said Eromoter and bridging said
linear DNA sequence to grovidefia circular DNA seguence.,,,.,,4.,,,~,...,.N,r...r.~,.Wm /;>>>»< Y/“J2~»wu4»,-44-“~44>~*~M>»/)-»-4/-.<nv4«»~4/vau/x(<4(“’“9

//

Claim 11, line 4, after." romoter, a1~insertP

Entranscriptional4«.
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gene and said marker.

  

 

gt Wamended) A circular DNA sequence aeeeréing
tn“eny~eé»€iaimen§%e«$2.o£=$37;’aVing a marker for selection

 
 downstream from said termina , wherein said marker is

exgressed at a freguencx of less than about one—fourth the

freguencx of which the structural gene is exgressed and is

under transcrigtional control of said gromoter.

ml

ea
strength of a promoter which comprises:

 

(amended} A method for determining the

inserting said promoter into a linear DNA sequence

having in the downstream direction for exgression proximal

to one endi [in the downstream direction for transcription]

a gene allowing for detection of expression; a

transcriptional terminator of known strength; a marker
 

allowing for determination of'expressioh; and a replication

system recognized by a predetermined host; whereby a

circular DNA sequence is obtained;.

transforming said host with said circular DNA

sequence; {and}

growing said host in nutrient medium under

conditions allowing for determination of the extent of

expression of said gene and said marker; agd

determining the strength of said gromoter is

determined bx the relative degree of transcrigtion of said

27. étwiceaemended} A DNA sequence having a1

replication system reoégnized by a microorganism, a marker

for selection and in dofigstream order of transcription, a
strong promoter, a struc oral gene foreign to said strong

promoter and a tranecrigtgonal terminator which is balanced
% H
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with said promoter, wherein saia strong promoter is

characterized byxgubstantially complete absence ofVa

expression of saidlgarker in the absence of a terminator,2. "“

and is at a frequenég of less than about one—fourth the
   

at which th‘ structural ene is ex ressed and said 

Cancel Claim 30.

REMARKS

In View of the above amendments and the following

remarks, the Examiner is earnestly requested to withdraw the

rejections, allow Claims 1-29, the only claims under

consideration, and pass this application to issue.

A sincere effort has been made to avoid the

rejections under 35 USC 112. However, it appears that

applicants’ discussion in the previous response has been

inadequate to explain the subject invention. As the

Examiner is aware, the promoter is the site for binding of

RNA polymerase. Downstream from the promoter sequence is

the Pribnow box, which appears to-designate a base

downstream from the Pribnow box for transcriptional

initiation. The theory of strong and weak promoters appears

to involve the-binding efficiency of RNA polymerase to the

promoter site. By contrast, the terminator is usually

distant from the promoter, downstream from the structural

gene, and involves an inverted repeat, so that a single

strand can bind to itself to provide for self«hybridization

and looping out. The terminator structure may have

additional complexities. Its function is to stop the RNA
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polymerase, so that transcription ends at a site upstream

from the terminator.

It is not apparent that a promoter acts like a

slingshot. Why the nature of the promoter should affect the

terminator efficiency is not at all clear. However, it was

found that where one had a strong promoter, such as a T5

phage promoter, and used a terminator from a different

source, which terminator turned out to be a "weak"

terminator, no expression of a marker was observed.

Therefore, one could not select for a plasmid in which this

construct existed.

For whatever reason, in the absence of a balanced

terminator, a transcript or messenger RNA capable of

translation was not obtained. This observation was first

made by the subject inventors. (This will be discussed

subsequently.) Therefore, as a first aspect of

patentability, the subject inventors were the first to

recognize the existence of the problem. Secondly, because

one does not obtain transcription, there would appear to be

no-obvious reason. Inoperability can be due from a wide

variety of sources. It was the subject inventors‘ insight

to realize that the problem might lie with the terminator.

Therefore, by changing the 3'-non—ooding end of the sequence

to include a strong terminator, coupled with a strong

promoter, expression of the marker was now achieveable.

Based on this observation and'the observation that a

terminator could be leaky, the subject inventors then

conceived of the idea that by placing a marker downstream

from the terminator, one could obtain transcription of a

structural gene at a high level of transcription and

transcription of a marker at a substantially reduced level.
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In many situations this is desirable, since the marker and

structural gene can be produced concomitantly and the

desired product produced at a much higher level than the

marker.

Applicants, who are respected academicians at

recognized universities, state on page 1, lines 26ff, "It

was found that when introducing a strong promoter into a

vector and employing the resulting plasmid for

transformation, one could not select transformants based on

expression of markers which allowed for selection." This is

their observation and it is believed that in the absence of

reasons for the Examiner to doubt such observation, the

Examiner should take the observation at face value.

Furthermore, in the Experimental section, that part

beginning on page 16, line 27, the manner of using the

subject invention to analyze for strong promoters is

described. The plasmid pLBU3 was prepared, having a

structural gene downstream from a restriction site into

which a promoter could be inserted, which structural gene

complemented an auxotrophic host, which lacked 8~gal

activity. The plasmid had the fd terminator and downstream

from the fd terminator, a tet gene, which provided

tetracycline resistance‘ The T5 phage was digested with two

endonucleases and the various fragments screened for

promoters. One plasmid pGBU207 (page 17, line 25) was

Chosen for further analysis. Finally, it is indicated that

the plasmid pGPU207 was shown to have a promoter which

and P
25 ‘26’

previously, but had similar signal strength.

appeared to be different from P described

It is submitted that Claims 27~29 are clearly

supported by the specification. There is no reason to doubt
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the statement made by the inventors, nor is it considered

necessary that applicants provide a declaration or_further

evidence of the correctness of their statement based on

their observations. For the reasons given above, the

Examiner is earnestly requested to withdraw the rejection of

Claims 27-29.

Claim 1 has been amended, as well as other claims,

to include the limitation which the Examiner suggested,

support for which appears on page 4, lines 3l~35. The

additional amendment to Claim 1 finds support on page 4,

lines 4-10 and 18-20.

There is the additional amendment, which indicates

that the promoter is directed away from the terminator in

the linear DNA. The fact that the promoter is directed away

from the terminator and the linear segment follows from the

discussion beginning at page 4, line 13. Since the promoter

is directed toward the terminator "when the signal sequences

are joined" intends that the structural gene which serves to

join the promoter and balanced terminator is in the

direction of transcription. since the language is clearly

inherent in the language of the specification, it is well

established that support for language in the claim may be

supplied by its inherency in the specification.

For better understanding of the above discussion,

the Examiner's attention is directed to the Figure. Please

consider the structural of the plasmid pLBUl. In that

plasmid, the promoter, indicated by the black box, is

directed toward the terminator, indicated by the black

diamond. If one now cleaved the plasmid at the HindIII site

intermediate the promoter and the terminator, the promoter
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would now be directed away from the terminator on the linear

DNA segment.

The rejection of Claims 1-22 and 27—30 under 35

USC 112 has been avoided by amendment as suggested by the

Examiner.

The rejection of Claims 1-10 under 35 USC 112 for

failing to support having a replication system intermediate

the promoter and terminator is respectfully traversed. The

Examiner's attention is once again directed to the Figure

and the plasmid pLBU1. Again, let us assume that the

fligdlll site is cleaved. Based on the description of the

plasmid, the replication system is now intermediate the

promoter and terminator. Therefore, in the linear DNA

segment, all that is indicated is that the linear DNA

segment provides a convenient portable DNA sequence which

has all the necessary elements for controlled expression of

a structural gene.

There is clearly language in support of such

sequence on page 4, lines 4-10. In that paragraph, the

linear DNA sequence is indicated as being useful to be

bridged by a structural gene which results in a plasmid. A

plasmid is an extrachromosomal element capable of

independent replication. On page 5, line 38, it is stated

that, "The above DNA sequence construct will have a

replicating system. . . .“ Furthermore, on page 12, line

24, a vector is described having a competent replication

system and a unique restriction site between a T5 promoter

and a terminator. Upon cleavage at the unique restriction

site, the result would be a linear DNA fragment having a

competent replication system intermediate the promoter and

terminator. As already discussed, the Figure also supports
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this construction. It is therefore submitted, that

applicants have ample support for this structure.

The rejection of Claims 1-30 under 35 USC 112 is

respectfully traversed. The rejection is based on the

allegation that it would require undue experimentation to

determine other terminators. First, quite clearly, the

terminators of the T5 phage could be used, since it is known

that the T5 phage is in fact capable of replication.

Secondly, undue experimentation requires a very large class

without any direction as to selection. That is not true in

the present situation. Strong promoters will be involved

with structural genes which are required in relatively high

proportions for an organism. Therefore, one would look to

those structural genes and their transcriptional regulatory

sequences for strong promoters and strong terminatorsu

Furthermore, the subject invention provides for an easy way

to screen these regulatory sequences. Under the =*w.

circumstances, it is submitted that it is not undue

experimentation to provide for screening for a promoter,i

where applicants have shown a number of different strongf

promoters.

Under the applicable law as stated in Tabuchi et

al. V. Nubel et al., l94 USPQ 521 (CCPA 1977), reasonable

experimentation is permitted. So long as guidelines are

provided, and one can expect success within a reasonable

class, this degree of experimentation is permissible. It is

submitted that the law recognizes the level of

experimentation provided for in the subject application as

being acceptable.
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The rejection of Claims 1-30 under 35 USC 112 for

failing to define the terminator as a transcriptional

determinator has been avoided.

The rejection of Claims 23~26 under 35 USC 112 is

respectfully traversed. This rejection is based on the

failure to indicate where the promoter is inserted. It

would appear that the Examiner has overlooked the limitation

at the end of the second paragraph which indicates that art

circular DNA sequence is obtained. Thus, the insertion acts;

as a bridge and it therefore inserted between the two ends

of the linear DNA; The Examiner is respectfully requested

to withdraw this rejection.

The next rejection is of Claims 23~26 under 35 USC

112. This rejection is based on the failure to specify the

specific determination step. Claim 23 has been amended to

provide the determination step. Support for the new

language may be found on page 11, lines l6»l9. The

rejection having been avoided, the Examiner is earnestly

requested to withdraw this rejection.

The next rejection is of Claims 23~26 for failure

to indicate the particular sequence of components. The

promoter component has already been discussed as to its

position. The amendment of Claim 23 has provided the

original intention ensuring that the proper order is now

provided. Applicants thank the Examiner for bringing the

indefiniteness to applicants’ attorney's attention.“

The rejection of Claims 27~3O under 35 USC 112

because of undue experimentation is respectfully traversed.

Applicants are the first to recognize the phenomenon which

is provided for in Claim 27, namely the requirement of a

balanced terminator with a strong promoter. Furthermore,
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applicants now provide for a marker for selection which is

downstream from the terminator, which construction is novel

and has utility, as has been discussed above. The fact that

applicants have used the strongest known prokaryotic

promoters does not mean that this invention should be

limited to the specific promoters actually exemplified by

applicants. As already indicated, strong promoters are

known, since they are almost always present in association

with products which are expressed in large amounts or high

rates by a host. Therefore, there are a large number of

promoters which can be used, particularly viral promoters,

which are in many cases known to be strong.

The Examiner's rejection of eukaryotic replication

systems in Claims 10, 13—17, 19, 2l, 22 and 29 is

respectfully traversed. The Examiner is well aware that

working exemplification is not required. The Examiner has

given no reason other than the absence of such working

exemplification to reject the subject claims. In the

absence of a basis for believing the subject invention is

inoperative in eukaryotes, the Examiner is earnestly

requested to withdraw this rejection.

The rejection of Claims 23~25 for not adequately

showing how to determine strength of the promoter is

traversed for the reasons already discussed. Specifically,

applicants did exactly that with T5 phage promoters” The

Examiner is therefore respectfully requested to withdraw

this rejection.

The next rejection appears to be to Claims 1l~30,

but applicants will treat this rejection as Claims 1—30

based on 35 USC 103, over Casadaban and Cohen. I am sure it

does not escape the Examiner’s notice, that one of the

10
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coinventors of the-subject application is a coauthor of that

article. Furthermore, another coinventor Eujard, also

appears prominently in the article. If one looks at the

discussion on page 194, certain things are evident. On an

insertion of T5 phage fragments into the Construction

described in the article, only one fragment was found to be

useful. Of the three hybrid plasmids, the authors state:

"All three hybrid plasmids contained identical
ggdIII—generated fragments, one of which was the
safie size as the vector plasmid.‘. . and the other
was the size of T5 gindlll fragment number 11 or
12, which were not resolved in our gels of
§igdIII~cleaved T5 DNA. Since no other T5
fragment capable of promoter activity was isolated
in three separate experiments, it seems likely
that either the other fragments lack a promoter in
the appropriate relationship to a §igdIII cleavage
site to accomplish expression of leg, or that the
presence of such a fragment from the virulent T5
phage is lethal to nonwinfected E. coli."

It would appear that it was this observation that is the

basis for the statement on page 1 of the subject

application. Namely, where one uses a strong promoter, one

does not observe transcription. The strong promoter

interferes with transcription of the marker, so that

expression is not observed. In contrast, when the promoter

and terminator are balanced, transcription is obtained and

expression of the lag gene is observed. It should be

further noted, that the correct explanation was not

suggested in this article.

What conclusions can one come to? First, the

promoter which was observed from T5 is unlikely and based on

the present invention, cannot be a strong promoter, The

Examiner of course realizes that there must be a large

number of promoters in T5 phage, since one speaks of

promoters 25 and 26“ since theUnder the circumstances,

promoter observed by Casadaban and Cohen was successful in

11
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providing expression, based on the present invention, it

cannot be termed a strong promoter. The fact is, that the

other promoters did not allow for expression and it is these

promoters, such as P and P and the promoter of the25 26'

subject invention, which prevented transcription. It seems

very unlikely in View of the results of the digestion of T5

DNA with ggglll and glgl, which produced a large number of

promoters, that the observation in the article of failure to

obtain transcription other than with a single promoter, is

based on the fact that gigdlll is somehow special and

inhibits all the other promoters from being in the right

position to provide for transcription.

Based on the above discussion, it is evident that

Casadaban ané Cohen do not suggest the subject invention,

Their observation of an > \rather they lead away from it. \

early T5 promoter (see page 194), suggests that the promoter:

is not a strong one as defined by the subject application

and therefore does not suggest the subject invention. Since

all the claims in the subject application are concerned with

strong promoters and it was only by the observation that a

strong promoter must be coupled with a balanced terminator,

that the strong promoters were isolated and characterized,

it is believes that the rejection over the prior art should
be withdrawn.

so far as the unclear language, admittedly the

claims are not in the mathematical precision that applicants

would like. However, the subject invention does not readily

lend itself to such mathematical precision. Rather, it is

based on an observation that in certain situations where a

promoter is introduced into a vector, which has a terminator

not normally associated with the promoter, transcription is
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not observed. However, where one provides for a terminator

which is balanced with the promoter and the promoter is a

termination is observed.strong one, The invention being

based on this observation, one must use terminology such as

strong and weak, balanced and unbalanced. Based on the

application disclosure and the specific description of

strong terminators and strong promoters, it is believed that

the language is sufficiently clear and definite to allow a

person skilled in the art to understand the invention and
\

what is claimed. Furthermore, to the extent that the claims‘'5

require a marker downstream from the terminator which is

under the transcriptional control of the promoter upstream

from the terminator, these constructions are novel and

provide for a novel result. so far as a means for measuring

strength of promoters, the fact that promoters and

terminators needed to be balanced was not known until the

subject invention. The subject invention provides for a

means for measuring balanced terminators and promoters, as

well as the strength of the promoter and terminator, and the

inventors should be allowed to claim this discovery.

In View of the above amendments and remarks, the

application is considered in good and proper form for

allowance, and the Examiner is earnestly requested to

withdraw the rejections and pass this application to issue,

If, in the opinion of the Examiner, a telephone

conference would expedite the prosecution of the subject

13
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-application, the Examiner is invited to call the undersigned

attorney at (415) 493-2590.

Date Q6 :93

BIR/gs

Respectfully submitted,

TOWNSEND and TOWNSEND

 
gf/«Qer .L

Reg. No. 20,015

I hereby certify thai this correspondence is being deposited
with the United States Postal‘ Service as first c5 53 mail in-

ara enveione addressed to: Cnrnmissionsr 1 ateys andTrademarks, Washington, Mi. 20231, nn 

 
  =* -LHMH_m

Bertxém- l. Rowiand
Reg. No. 29,015

 

14

-90-



-91-

(

UNITEB STATES-DEPARTMENT OF COMMERCE
Patent; and Trademark Dlfice

Address 1 CUMMi5SlUNEFi OF PATENTS AND TRADEMARKS
Washington. D.C, 20231

i ssnw. NuMes§rW§ memo DAL; ’ srnsrlnnmeo APPLICANT Arrormev DOCKET no.

" f 5 iifii, ';"fi|,~"‘r5‘-{Ii _ i§ill}i_ir":,F,‘ij';

 
 

 ART um? r>APen rrumeep. 
DATE MAILED:

This iska communication from the examiner in charge of your application.
COMMISSIONER OF PATENTS AND TRADEMARKS

:[This_ apDii,cetion has been examined fisponsive to communication filed on if 13 [E/T/his action is made final.

A shortened statutory period for response to this action ls set to expire imunthtsl, sfrom the date of this letter.
Failure to respond within the period for response will cause the application to become abandoned. 35 U.S.C. 133

Partl THE FOLLOWING ATTLXCHMENUSJ ARE PART OF THIS ACTION:

E. El Notice of References Cited by Examiner, PTO~892. 2. E] Notice re Patent Drawing, PTD4348.
3. E] Notice of Art Cited by Applicant, P704449 4. :1 Notice of informal Patent Application, Form‘PTCl»152
5. information on How to Eifect Drawing Changes, PTO-1474 6. ,—i

Part ll SUMMARY OF ACTION

1. ’,:i'_j/Ciaims 3-Ci _ are pending in the application.

or the above, ‘clairns V are withdrawn from’ consideration.

2. E] Ciaims__ _ .,_ ._ ,. e , _,_ have been cancelled.

- are allowed.

2 *-"" are rejected. 

 

5. 1:] Claims - g 4 n are objected to.

6, Claims N» are subject to restriction of election requirement.

L [3 This application has been filed with informal drawings which are acceotable for examination purposes untli such time as allowable subiect.matter is Indicated. “

8. D Aitowable subject matter having been indicated, formal drawings are required in response to this Office action.

8. E The corrected or substitute drawings have been received on_____.e____,_... These drawings are acceptable;
[:1 not acceptable (see explanation).

ID, Thea proposed drawing correction and/or the E] proposed additional or substitute sheet(s) of drawings, filed on
has (have) been approved by the examiner. E disapproved by the examiner {see explanetioni. '

11. [: The proposed drawing correction, ri|er1__~",__mW___._4__, has been jraoproved. disapproved (see explanation). iiowever, 
the Patent and Trademark Office no longer makes dravringchanges. It is now applicanfs responsibility to ensure that the drawings are
corrected. Corrections Mug be effected in accordance with the instructions set forth on the attached letter "INFORMATION ON HOW TO
EFFECT DRAWWG CHANGES", PTO-1474.

7 not been received 
L2. Acknowledgment is made of the claim for priority under 35 tJ.S.C. 119. The certified copy has Cl been received

C] been filed in parent application, serial no, ________;_N___________; filed on

13. *3 Since this application appears to be in condition for altowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 CD. 11; #53 0.0. 213.

14. Q] Other

F1-g;_,.325 {Rem 7-32) EX!2MlNER‘$ I\CTl0l\i
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Claims lvlfl are rejected under 35 U-S.C. 112,

second paragraph, as being indefinite for failing to

particularly point out and distinctly claim the subject

matter which the applicant regards as the invention.

The claims are indefinite and confusing in the

recitation of "wherein the direction of said promoter

is away from said terminator", "to provide a circular

DNA sequence" and “a structural gene". It is not clear

to what the direction refers. The phrase is unclear.

The claims are unclear because they recite "a linear

DNA sequence" and "to provide a circular DNA sequence.

What is being claimed~—linear or circular? The

reference to a structural gene is unclear since none is

positively recited.

Claims 11-16 and 18-22 are rejected under 35

U.S.C. 112, second paragraph, as being indefinite for

failing to particularly point out and distinctly claim

the subject-matter which the applicant regards as the

invention. These claims are indefinite in the

recitation of a terminator which is “balancefl with said

promoter“. The suggested amendment was made to other

claims but not the recited claims.

The specification is objected to under 35

U.S.C.ll2, first paragraph, as failing to provide an

enabling disclosure. The specification does not
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disclose what terminators may be utilized to balance

the promoter or what terminators of known strength may

be used. It would require an.undue amount of

experimentation to determine what terminators would

function. Applicants urge that the terminators of the

T5 phage could be used. which terminators? Applicants

later urge that_there are many promoters some of which

are not strong. Therefore, there must be many

terminators to balance the promoters, It would require

an undue amount of experimentation to determine which

terminators to utilize. This paragraph of the statute

requires that the Specification shall contain a written

description of the invention and of the manner and

process of making and using it, in such full, clear,

concise and exact terms as to enable any person skilled

in the art to which it pertains, or with which it is

most nearly connected, to make and use the same, and

shall set forth the best mode-contemplated by the

inventor of carrying out his invention.

Applicants urge that some experimentation is

permitted and undue experimentation requires a very

large class without any direction as to selection since

strong promoters are involved with structural genes

required in high proportions. Such direction does not

appear to be given in the specification but even if it
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is, such direction still involves a large class of

possibilities which is outside the realm of permitted

experimentation.

Claims l~29 are rejected under 35 U.S,C. 112,

first paragraph, for the reasons set forth in the

objection to the specification.

The specification is objected to under 35

U.S.C.ll2, first paragraph, as failing to provide an

enabling disclosure. The specification is non—enabling

for promoters other that T5 phage. This paragraph of

the statute requires that the specification shall

contain a written description of the invention and of

the manner and process of making and using it, in such

full, clear, concise and exact terms as to enable any

person skilled in the art to which it pertains, or with

which it is most nearly connected, to make and use the

same, and shall set forth the best mode contemplated by

the inventor of carrying out his invention.

Applicant urges that other promoters such as

viral promoters could be used. Such examples are not

given in the specification and it would require an

undue amount of experimentation to determine other

promoters which could be used.

Claims 27~29 are rejected under 35 U,S.Ci

ll2, first paragraph, for the reasons set forth in the

objection.to the specification.
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The following is a quotation of 35 U.S.C. 103

which forms the basis for all obviousness rejections

set forth in this Office action:

A patent may not be obtained though

the invention is not identically

disclosed or described as set forth in

section 102 of this title, if the

differences between the subject matter

sought to be patented and the prior art

are such that the subject matter as a

whole would have been obvious at the

time the invention was made to a person

having ordinary skill in the art to

which said subject matter pertains.

Patentability shall not be negatived by

the manner in which the invention was

made.

The factual inquiries set forth in Graham V.

John Deere CO., 383 U.S. l,86S..Ct. 684, 15 L.Ed.. 2nd

545 (1966) 148 USPQ 459, that are applied for

establishing a background for determining obviousness

under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of

the prior art;

2. Ascertaining the differences between

the prior art and the claims at

issue; and
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3. Resolving the level of ordinary skill

in the pertinent art.

Claims ll~l6, l8~22and 27-29 are rejected

under 35 U.S.C. 103 as being unpatentable over

Casabadan at al for reasons of record. Applicants urge

that the promoter of Casabadan et al, based on the

present invention, cannot be a strong promoter since

successful expression occurred. Such a relative term

does not define a difference, Moreover, the fact that

expression occurred may be based on the presence of "a

balanced terminator". Applicants have not demonstrated

a difference in the promoters particularly since the

language used to distinguish is "strong" which is a

relative term.

Claims 27-29 are rejected under 35 U.S.C.

112, second paragraph, as being indefinite for failing

to particularly point out and distinctly claim the

subject matter which the applicant regards as the

invention. The claims are indefinite in the

recitation of "is at a frequency...promoter". It is

not clear what is at said frequency.

Applicant's amendment necessitated the new

grounds of rejection Accordingly, Efils ACTION IS MADE

FINAL. See MPEP 706.07(a). Applicant is reminded of the

extension of time policy as set forth in 37 CFR
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l.136(a). The practice of automatically extending the

shortened statutory period an additional month upon the

filing of a timely response to a final rejection has

been discontinued by the Office. See 1021 TMOG 35.

A shortened statutory period for response to

this final action is set to expire three months from

the date of this action. In the event a first response

is filed within two months of the mailing date of this

final action and the advisory action is not mailed

until after the end of the three-month shortened

statutory period, then the shortened statutory period

will expire on the date the advisory action is mailed,

and any extension fee pursuant to 37 CFR l.l36(a) will

be calculated from the mailing date of the advisory

.action. In no event will the statutory period for

response expire later than six months from the date of

this final action.

Any inquiry concerning this communication

should be directed to Examiner Kepplinger at telephone

number 703-557—23l9.

E.Kepplinger/pmj

703~557~23l9

l2~23-83  [/1/3 I f@M,Q4&l
ESTHER M. KEPPLINQEQ

gakzrvfi-18‘: .EJ(fiMl[I£R
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, UNITED STATES DEFARTMENT OF COMMERCE
3,-Patent and Trademark Office

‘ Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, DC. 20231

 
1! SERIAL NUMBER 7‘ FILING I I T“:IT?~ST NAMED APPT.1CANT I ‘DOCKET N6.,. .n W . , “W M_, _ _ 4

l . 5, ,

F‘ ‘i  
a 7-15 /0DATE MAILEIDZ

EXAMINER INTERVIEW SUMMARY RECORD

Ali participants (applicant, applicant's representative, PTO personnel):

in V“%» £i§d5Lyw. &1wu£g«JLg im

(23 — 14)

, A 1.‘Date of interview 3 [59 [EA
Type: D Telephonic iE4-Irsonai {copy is given to U applicant Efia/ppiicanfs representative).

Exhibit shown or demonstration conducted: D Yes’ E’l’\lo. if yes, brief description:

Agreement C] was reached with respect to some or ail of the claims in question. U was not reached.

Claims discussed:

identification of prior art discussed:

iiwlr aim is '71”page

in M mom gee ow
aft wmw.L else“ :4

iA fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable must be
attacheci. Also’, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.)

  

Unless the paragraphs below have been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACT!ON IS
l\JOT'WAiVED AND MUST INCLUDE TH_E SUBSTANCE OF THE lNTEFiVlEW (e.g., items 1—7 on the reverse side of this form). if a response to the
last Office action has already been filed, then applicant is given one month from this interview date to provide a statement of the substance of the interview.

CI It is.not necessary for applicant to provide a separate reocrd of the substance of the interview.

i: Since the examiner's interview summary above (including any attachments) refiects a complete response to each of the objections, reiections and

requirements that may be present‘ in the last Office action, and since the ‘claims are noaallowable, this completed form is considered to fulfill theresponse requirements of the last Office action. 1

M E” “ ,41::Xiegxfi/x. M; _',,;‘_;a.%~
81 -3579 PTO L-41 3 (rev. 1-31) Ei"3’"‘”9"‘ 5‘9”"=““’°

QWGENAL FER ii‘~£SEfi'?§Ql‘§ as RiGHT HANQ FLAP OF Fiifi ’*£s§i’iA?PEB
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5490~35

In re application of

 

STRENGTH PROMOTERS

»f
) .

Hermann Bujard gt ai. ) Examiner: E. Kepplioger
) .

Serial No. 265,276 ) Art Unit: 174
' )

Filed: May 20, 1981 }
)

For: CLONED HIGH SIGNAL ) AMENDMENT UNDER RULE 116
)
3

San Francisco, CA 94105

Commissioner of Patents and Trademarks

Washington, D.C. 20231

Sir:

In response to the FINAL REJECTION of January 10,

1984, please make the following amendments:

  
IN THE cLAIM§iW&WWwflM_dwWiiinwW

1. (fourth amendment} A linear DNA sequence

having proximal to one end a strong T5 phage promoter,

proximal to the other end a strong transcriptional

terminator balanced with saié strong T5 promoter, and having

intermediate said promoter and terminator at least one of

(1) a marker for selection adjacent to said terminator or

(2) a replication system foreign to T5, wherein the

direction of said promoter is away from said terminator and

said marker is expressed at a frequency of less than about

onemfourth the frequency of a structural gene, when said

structural gene is inserted between said promoter and

terminator, so as to be under the transcriptional control of

said promoter and {bridging} to bridge said linear DNA

sequence to provide a circular DNA sequence. 

Cancel Claims 27, 28 and 29,
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REMARKS

In View of the above amendments and the following

remarks, the Examiner is respectfully requested to withdraw

the rejections and allow Claims lw26, the only claims in

this application.

The courteous interview granted applicants‘

attorney is gratefully acknowledged.

In the interview it was agreed to clarify Claim 1

which appeared to be confusing concerning whether a linear

or circular DNA sequence was being claimed. The circular

aspect is a limitation on the linear DNA sequence defining a

property of the linear DNA sequence when employed for

expression. It was explained to the Examiner that the

linear DNA sequence could be a product which was sold in the

marketplace for use by others as a vector for expression of

a gene of interest. Thus, the public would be provided with

a readily available DNA sequence which they could use to

insert a gene to be expressed, resulting in a circular

plasmid which would then be used to transform a compatible

host.

The question of the breadth of the terminator was

considered. Applicants have in the application a terminator

foreign to T5, namely the id terminator, which is found to

be operative with the T5 promoter. The means for selecting

appropriate terminators is amply described in the

specification, beginning at page 10, line 37. The insight

that a terminator can affect the utility of a promoter is in

part the basis for the subject invention in providing for

the availability of strong T5 promoters for use in DNA

constructs. The particular terminator is not crucial to the

subject invention, so long as it is operative with the
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promoter. Having shown that a terminator from a different

phage can be used with the T5 strong promoter it is

submitted that the general availability of balanced

terminators for the strong promoters has been demonstrated.

Furthermore, the T5 terminator would clearly be operable

since T5 is viable and able to express its structural genes.

Thus, applicants have two species which are useful in the

subject invention and are believed to demonstrate the

generality of terminators.

It was agreed that the art did not suggest the

invention as claimed in Claims l«26. These claims are

limited to T5 phage and it was the insight of applicants to

realize that these promoters could only be used with an

appropriate terminator. Based on this insight they further

established a technique for measuring the strength of

promoters and terminators employing two structural genes,

one prior to the terminators and one subsequent to the

terminator in the direction of transcription. The only

reference cited concerning the claims presently under

consideration is Casadaban, which is an article oo~authored

by one of the subject co-inventors. As was pointed out to

the Examiner, on page 194 of that article, there is an‘

indication that only a few fragments from the T5 phage

provided for expression. In order for a fragment to provide

for expression, it would be necessary that the fragment have

a promoter at its 3‘«end. Thus, when the fragment was

inserted in front of the structural gene present in the

vector, the gene would be under the transcriptional control

of such promoter. However, it was found in many cases that

there was no expression and subsequently it was concluded

that the terminator which was subsequent to the structural
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gene present in the vector was not effective: thus, the

strong promoter from the T5 phage was able to inhibit any

expression of any structural gene. In effect, the resulting

plasmid became a cryptic plasmid. Clearly, the reference

does not teach the basis for the observed failures with the

various fragments. So far as the flew fragments that were

operative, it is unlikely that they were strong promoters

and it is submitted that the reference does not suggest thei

subject invention.

The amendments which have been made are not new

matter, merely clarify language which was present in the

claims, and are therefore believed to be appropriate and do

not require citation of specific support in the

specification.

In View of the above amendments and remarks, the

application is considered in good and proper form for

allowance, and the Examiner is respectfully requested to

withdraw the rejections and pass this application to issue.

Failing this, the Examiner is respectfully requested to

enter the above amendments for purposes of further

procedure.

if, in the opinion of the Examiner, a telephone

conference would expedite the prosecution of the subject

application, the Examiner is invited to call the undersigned

attorney at {4lS) 493-2590.

Respectfully submitted,

TOWNSEND and TOWNSEND

  Date /' P/0&2 By W I
Bertram I.

Reg. No. 20,015

BIR/gs

an envelope addressed to: Commissioner
Trademarks, Washington, 0.3. 20231, on

 

 
A Eérifi 1; ‘sééams

mag.» 35., wars

1 hereby certify that this correspondence is being deposited
with the. United Siaies Postal Service as first dass mail in

f V atent éand

/gfiete of Degrosih
. .
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UMTEE STATES l3:EPAHTME!tiT OF COMMERCE
Patent and Trademark Office

Address : COMMISSIONER OF PATENTS AND TRADEMARKS
"Washington, D.C. 20231

FIRST NAMED APPUCANT ATTORNEY DOCKET NO.

 
SERML NUMBER

-ifiiiiej 5741732’ ll} " ‘Q
»~,

 

"7

 ART UNIT 
l’.}A_TE MAlLE_D:

Below is a communication from the EXAMINER in charge of this application.

COMMISSIONER OF PATENTS, AND TRADEMARKS

ADVi$0RY ACTION

5CO IUTHJ U ES
THE PERIOD FOR RESPONSEl TO RUN .
855 O.G. 1109i

MONTHS FROM THE DATE OF THE FENAL REJECTIGN.

3 Appellant's Brief is due in accordance with Rule 192 (a).

Applicant's response to the final rejection, tiled , has been considered with the following
eiiect, but it is not deemed to place the application in condition for allowance:

1. :l The proposed amendments to the claim andlor specification will not be entered and the final rejection stands because:

a. 3 There is no convincing showing under Rule i15[b]. ‘
b. 3 They raise new issues that would require further consideration andlor search.
c. 3 They raise the issue of new matter.’
d. 3 They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for appeal.
e. 3 They present additional claims without cancelling a corresponding number or finally rejected claims.

2. D Newly proposed or amended claims would be allowed it submitted in a separately
filed amendment cancelling the non-allowable claims.

3. Cl Upon the tiling of an appeal, the proposed amendment D will be [3 will not be, entered and the status of the claims in this appli-cation would be as follows:

a. _l Claims would be allowable.

n. Fl Claims would not be allowable,

However:

(1; U The rejection of claims .e_____.__ on references is deemed to be overcome by applicant'sresponse.

(2) U The rejection of claims on nomreference grounds only is deemed to be overcome by
applicant’s response.

4. D The affidavit, exhibit or request lor reconsideration has been entered but does not overcome the rejection.

5. E3 The afiidavit or exhibit will not be admitted because applicant has not shown good and sufficient reasons why it was not earlier
presented.

8. U The application having been examined under the special accelerated examining procedure (M.F’.E.P. 703.02), the proposed amendment
has not been considered since it does not prirna facle place the application in condition for allowance or in better condition for appeal.

”'¥f"sl I3!" zx’ir>n4 l{i-RG2
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THE PERIOD FOR RESPONSE CONTINUES TO RUN 3 MONTHS

FROM THE DATE OF THE FINAL REJECTION. Any extension of

time must be obtained by filing a petition under 37 CFR

1.l36(a) accompanied by the proposed response and the

appropriate fee. The date on which the response, the

petition, and the fee have been filed is the date of

the response and also the date for the purposes of

determining the period of extension and the corre~

sponding amount of the fee.

The amendment filed March 15, 1984 under 37 CFR

l.116 in response to the final rejection will be

entered upon the filing of an appeal, but is not deemed

to place the application in condition for allowance.

Upon the filing of an appeal ana entry of the

amendment, the status of the claims would be as

follows:

Allowed claims: 1~1&, 17 and 23 ~26

Rejected claims: l1~l6 and 18-22

Claims objected to: —

The rejection of claims 11-16 and l8~22 as

indefinite in the recitation of "balanced with said

promoter" still stanés. Also, the rejection of claims

11«l6 and 18-22 over Casabadan et al stands.

Applicants argue that the plasmids with T5 became

cryptic and while a few fragments were operative, it is

unlikely that the promoters were strong. On page 194
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of Casabadan et al, plasmids containing T5 promoters

and lac genes were formed which showed increased lac

expression. Thus, the promoter functioned and it

appears to be ''strong‘‘. Since expression occurred, it

appears that .a terminator was present and was "balanced

with the promoter" .

‘\

Kepplinger : pw :1

A/C 703 Effiuxm /Lq- k:f%a€@;§&?”x
5 5 7 -3 9 2 0- V

ESTHER M. KEPPUNGER
4 /9 / 84 PRWEARY EXAMINER
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TO\X/N S E N D AN D \TO‘\3'/Yfil-fS EN D
SIcuarIS1r_cclT0wcr ' ii
Onc Market Plaza V c
San Francisco, CA '94‘l05§x"
(415) 543.9600

Atty. Docket No._Mi4 9 D — 3 5

mligril 27 , 1984

In re application of Hermann Bujard et al.

  
K‘ 's»

  
 

*’-~.

l hereby certify that this correspondence is being d'epas;t,gd

  

*~ ‘3 : .ommsssmnEr 1 31 1 A

Filed May 20 1981 Trademarks, Washington, D.C. 20231, 0:1,? J98” at’
I // UJ'i1(EflBi Dsvposil}

For CLONED HIGH SIGNAL STRENGTH ‘Is?/$455749 &>,T§3y*msfflb If
PROMOTERS ma 1 30¢ H ,y ' "Q ,_/;§:r;.‘’ ‘ ‘ ~

THE COMMISSIONER OF PATENTS AND TRADEMARKS a / K/ B’? B I " i J
Washington, DC. 20231 R::“}§’; ‘~2é‘gV:f:"“
Sir:

Transmitted herewith is an amendment in the aboveddentified application.

[ ] Small entity status of this application under 37 CFR 1.9 and 1.27 has been established by a verified statement
previously submitted.

E ] A verified statement to establish smafl entity status under 37 CFR 1.9 and 1.27 is enclosed.

[X] No additional fee is required.
X Extension Fee (1 month)

The fee has been calculated as shown below:
OTHERTHAN A

(Col. 1) (_C}"o1.__2) (Col. 3) SMALL ENTITY SMALLENTITY

RATE ADDYI‘.
FEE _

$

OR TOTAL

 
 

  
  

 
  

 
 

  

 
 
 

 
 

 
  

  
 

 

A CLAIMS HIGHEST NO. V VREMAINING PREVIOUSLY PRESENT RATE ADDIT.
AFTER PAID FOR EXTRA FEE

AMEIEDNT

1

TOTAL 3ADDIT. FEE    
* If the entry in C01. 1 is less than the entry in C01. 2, write “O" in Col. 36

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, write “20” in this space.
*** If the “Highest Number Previously Paid For" IN THIS SPACE is less tha.n.3, write “3" in this space.

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found from the equivalent
box in Co}. 1 of a prioramendment or the number of claims originally filed,

l ] Please charge my Deposit Account No. 204430 in the amount of $____Zp.:.w..__m._r__. A duplicate copy of this
sheet is attached.

[X] The Commissioner is hereby authorized to charge payment of the following fees associated with this communication
or credit any overpayment to Deposit Account No. 20-1430. A duplicate copy of this sheet is attached.

{X} Any filing fees under 3'? CFR 1.16 for the presentation of extra claims.

[X] Any patent application processing fees under 3'7 CFR 1.17.

Towi:/S3573 .3; TowN$E;¢o‘M, 5/
/-i/ii

Bertram It . Rowland

Reg, No.1 20 9 Ol5
Attorney of Record

’I'8:T37
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MA?5490—35  

a‘€;3*’

In re application of

Hermann Bujard gt 3;. Examiner: E. Kepplinger

Serial No. 265,276 Art Unit: 128

Filed: May 20, 1981

For : CLONED HIGH 5 I GNAL EXTENSION FEE
STRENGTH P ROMOTERS

..-.a»..~....«‘a~.r\.u~a~..as..—~..4
 

San Francisco, CA 94105

Commissioner of Patents and Trademarks

Washington, D.C. 20231

Sir:

The Commissioner is authorized to charge Deposit

Account No. 20-1430 in the amount $50.00 for an extension

fee for response within the first month.

The Commissioner is further authorized to charge

any additional fees or credit any overpayment to Deposit

Account No. 20~1430. This sheet is provided in triplicate

for accounting purposes.

Respectfully submitted,

TOWNSEND and TOWNSEND

Date 4'5:/_' Egvfé

BIR/gs

  fertram I, gowland
Reg. No. 20,015

§ hereby certify that ms corresaofzdence irs being de£5%§5?T?3
with the United States Postal Semca as hrs‘: class maxi sn

an envelope addressed to: Co;n,rm=.¢.m:-.2: of Pgents andTrademarks; Washkigifl-'7» 9-‘? "‘ 3/ ?
’ {Jas of Depeau

KDWNS M8
 
 

Bertram L Rnwland

Reg,No.2fl£15

  we fig 5
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TOWNSEND mo /§§‘§,f§’_u?i:1SEND
we 5 ' T ‘V
2 uart treat awer . £314) Atty. Docket No.Drie Market Piaza 3}

1 April 27, 1984

5490-35

 

.5

San Francisco, CA 9410 533:
(415) 543.9500 Date 

-J

‘V254?..26:3 -’
‘W3’; <('~»""

In re application of I:IéfiI:_7ga.I1.n‘* Bujard at al . 1 .hereby certify that this ccriesponnence is bein '. g deposited

Sari31 No‘ 2 6 5 t 2 7 6 3/Jiheifiiiglgiégflejddsrfgegd-Pzftaicservipe’ as firyzégss rnaii in_ : ammissmner aten and

Filed May 20 ’ 1981 Trademarks, Washington, DC. 20231, on 
fig! Deposit)

_, 3For CLONED HIGH SIGNAL STRENGTH / /‘E 3% iigi _PROMOTERS mm z _}({'»/i ;'£:“”‘"'THE COMMISSIONER OF PATENTS AND TRADEMARKS ‘ / F/ 85“ M B 5 ‘
Washington, D.C. 20231 Egan”; ’-2£’!“3‘;';3"d

  

Sir:

Transmitted herewith is an amendment in the aboveddentified application.

{ ] Small entity status of this application under 37 CPR 1.9 and 1.27 has been established by a verified statement
previously submitted.

[ 1 A verified statement to establish small entity status under 37 CFR 1.9 and 1.27 is enclosed.

[X] No additional fee is required.
X Extension Fee (1 month)

The fee has been calculated as shown below:
-OTHER. THAN A

(1.1) , (01.3) b n SMALL ENTITY SMALL ENTITY
CLIMS HIGHEST NO.REMAINING PREVIOUSLY

AFTER PAID FOR

 
ADDIT. FEE

* If the entry in C01. 1 is less than the entry in C01. 2, write “0” in cm. 3,
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, write “Z0” in this: space.

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, write “3” in this space.

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found from the equivalent
box in C01. 1 of a prior amendment or the number of claims oziginaiiy fiieci.

[ } Please charge my Deposit Account No. 20-1430 inthe amount of$ . A dupiicate copy of this
sheet is attached.

ix] The Commissioner is hereby authorized to charge payment of the foiimving fees associated with this communication
or credit any overpayment to Deposit Acceunt No. 204430. A dupiicate copy of this sheet is attached.

[X] Any filing fees under 37 CFR 1.16 for the presentation of extra claims,

[)4] Any patent application processing fees under 37 CFR 1.17.

  

  

 
 Towiighfiig T0WN§Eggg;W 3/

Bertram Rowland

Reg. No.: 20 y 015
Attorney of Record

TELT E7
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‘In re application of

  

5490—35

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Hermann Bujard et al.

Serial No. 265,276 Art Unit: 128

Filed: May 20, 1981

For: CLONED HIGH SIGNAL
STRENGTH PROMOTERS

EXTENSION FEE».4»..z~...—\a-_,«a»»_4‘...-«....,....,«
San Francisco, CA 94105

Commissioner of Patents and Trademarks

Washington, D.C. 20231

sir:

The Commissioner is authorized to charge Deposit

Account No. 20~l430 in the amount $50.00 for an extension

fee for response within the first month.

The Commissioner is further authorized to charge

any additional fees or credit any overpayment to Deposit

Account No. 20+l430. This sheet is provided in triplicate

for accounting purposes.

Respectfully submitted,

TOWNSEND and TOWNSEND

 

/

2 ‘/K / 2fé¢Date 9 ,g;Z/§%/ _ By fiX;£&*- ”,_‘
/Bertram I. Rowland

Reg. No. 20,015

BIR/gs

E hereby cerfify ihat this corresnflijdeflfifi if» being depcsiiei
with the United Slates Pasta} Scnnca as firs-1 class maii In

an envelope addressed to: Casnrnfi-'.‘~m!!3' Olfifiegislénu:Igademarks, Washingion. 135- 414*?-~ "‘ ’mate of Depcsm

;’ % 1qg?«’.~;;Ere/as 4/z/omigmn
W zézér Bx/”"*‘”‘%"“Bextram I. Rowiand

Reg fio.20fl15
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TOV/N SE'N D AN 5 E N D
Stcuarl Slrccl Tower _/i 3 N‘
One Nlarkct Piaza if ""4 ,
SAID Framiscn, ca 941135 L “
(415) 543-9600’ “

 
5490-35 

Atty. Docket No,

Date April 27, 1984 
I >' l'~ Li noii;“"v.Heimann Bu"ard et al. .
“ I‘ ‘P? ‘C3 0 . ., 1 J I‘ hereby certify thal this correspondence is being tlepasited

with the United States Postal Service as first class mail in

 
 

 
 

Serial No. 255‘ 2276 V V
« émdenveiape addiessed to: Conzziiissioneré/«sf/iiatent and

Filed May 20, 1981 ra emarks, Washington, DC. 20231, on_.(6:‘_=>__?
F iwagnf Deposit)

For CLONED HIGH SIGNAL STRENGTH / .m’°;Ns2:*.-m’ &_Tovusm°aPROMOTERS um. : 419/ z /, ~ A 'THEVCOMMISSIONER OF PATENTS AND TRADEMARKS a / By Barf’ I , ‘ ewmw-,
Washington, DC. 20231 Raga‘; -2§‘£’£”53““
Sir:

Transmitted herewith is an amendment in ‘the above-identified application.

[ } Small entity status of this application under 37 CFR 1.9 and 1.27 has been established by a verified statement
previously-submitted.

1 1 A Verified statement to establish small entity status under 3'? CFR 1.9 and 1.27 is enclosed.

[X] No additional fee is required.
X Extension Fee (1 month)

The fee has been calculated as shown below:
OTHER. THAN A

(Col. 1) (Col. 2) (Col. 3) SM‘-ALL NTITY SMALL ENTITY

CLAIMS " HIGHEST N0. L _REMAINING PREVIOUSLY PRESENT ‘ . . A ‘ ADDIT.

AFTER 1 PAID FOR EXTRA FEE
AMEN‘DMEN’I‘ 1,

TOTAL

  

ADDIT. FEE

* If the entry in Col. 1 is less than the entry in C01. 2, write “O” in Col. 3.

** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, wriice “$20” in this space.
*** If the “Highest Number Previously Paid For” IN THIS S1?ACE is less than 3, write “3" in this space.

The “Highest Number Previously Paid For” (Total or Independent) is the highest number found from the equivalent
box in Col. 1 of a prior amendment or the number of claims originally filed.

[ ] Please charge my Deposit Account No‘ 20-1430 in the amount of$ . A duplicate copy of thissheet is attached.

[X] The Commissioner is hereby authorized to charge payment of the following fees associated with this communication
or credit any overpayment to Deposit Account No. 204430. A duplicate copy’ of this sheet; is attached.

[X] Any filing fees under 37 CFR 1.16 for the presentation of extra claims.

IX] Any patent application processing fees under 37 CFR 1.17,

'rowNsEh7n 5;: TOWNS}?/N133 ‘I
-M 4;‘ ff

(4 5

Bertram I. Rowland

Reg. No.: 29 , Q15
Attorney of Record

ran’ 37
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.-sea/37;’  5490-35 MISCl
or 3
‘”f& THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re énplication of

Hermann Bujard et al. Examiner: E. Kepplinger

Serial No. 265,276 Art Unit: 128

Filed: May 20, 1981
Second Amendment

For: CLONED HIGH SIGNAL Under Rule 116
STRENGTH PROMOTERS

\..¢~.»~...,.._z_.‘(~......¢~...—-..-«s.o
San Francisco, CA 94105

 

Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

Sir:

In response to the Advisory Action of April 12,

1984, please make the following amendments:

Please cancel claims 11-16 and 18~22, without

prejudice to renewal-

Please rewrite claim 17 as follows:

~—27. A circular DNA sequence having a downstream

order of transcription a strong T5 phage promoter, a

structural gene foreign to T5 phage, a balance terminator, a

marker for selection, and a replication system.~~

~«28, A Circular DNA sequence according to claim

27, wherein said replication system is recognized by

prokaryotes.~—

—~29. A circular DNA sequence according to claim

27, wherein said replication system is recognized by

eukaryotes.——

Remarks

In View of the above amendments and the following

remarks, the Examiner is earnestly requested to pass this

application to issue, since all of the claims are now

allowable.
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Rejected claims ll—l6 and l8~22 have been

cancelled. Claim 17 has been written in independent form,

since it previously depended upon rejected and now cancelled

claims. Since the claim was multiply dependent, it has been

divided up into three claims which are identical in scope

with claim 17 as originally filed.

In View of the above amendments and remarks, the

application is considered to be in good and proper form for

allowance and the Examiner is respectfully requested to pass

this application to issue.

If for any reason the Examiner feels that a

telephone conference would in any way expedite prosecution

of the subject application, the Examiner is invited to

telephone the undersigned at (415) 493-2590.

Respectfully submitted,

and TOWNSEND

  
 

 
f,w;,x M-“T —Date } 7&7 _ ‘zgyertram I Rcwland
Reg. No. 20,015

BIR:svh

(415) 493-2590

1 hereby cenfiy that tng . . . ,

mm the United Siaieé iijstbmgng d'”’°"‘?“"
an envelope addressee 20: Commissioner . fllelzaeg
Trademarks, Washington, 116. 20231, ,on___, - ‘ ' V,”

-1}?’ (Date of Deposit}
 

 
 

 

 

be av‘
Benmn1L Rowhnd
Reg. No. 20,915

{U
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SERIAL NUMHEH

"I.

7

UNITEQ 5TfiTES T)E$3flfiTMEfilT GF CQMMERCE
Fatanl: and Trademark flffice

Address : COMMISSIONER OF PATENTS AND TRADEMARKS
Washington. D.C. 20231

Flnsr NAMED APPLICANT
ii ,ll..¥iit.l-’~".l.”! -

 
FILING DATE
  _[_ lirrormav oocxzr NO.P T cued

 
— We-“NUMBER ‘

eg*m'evUATE MAILED:

Below is a communication from the EXAMINER in charge of this application.

COMMISSIONER OF PATENTS, AND TRADEMARKS

, ADVISORY ACTION

Cordriuo es
l%THE PERIOD FOR RESPONSE  TO RUN _____$__.___.. MDNTHS FROM Tl~iE DATE OF THE FINAL REJECTION.

I1

t.El

4.2]

5.3

6.]

855 cc. 1109.

Appellant's Brief is due in accordance with Rule ‘I92 {a}.

Applicant's response to the final rejection.‘ flied
effect, but it is not deemed to place the application In condition for allowance:

_, has been considered with the following

The proposed amendments to the claim and/or specification will not be entered and the final rejection stands because:

There is no convincing showing under Rule 11fi(b). ‘
They raise new issues’ that would require further consideration andlor search.
They raise the issue of new matter.
They are not deemed to place the applicationin betterlomt for appeal by materially reducing or simplifying the issues for appeal.
They present additional claims without cancelling a corresponding number of finally rejected claims.

E]
E
E]
ElPP-99'?’

Newly proposed or amended claims
filed amendment cancelling the non-allowable claims.

would be allowed if submitted in a separately

Upon the filing oi an appeal, the proposed amendment 5:] will be El will not be, entered and the status of the claims in this accli-cation would be as follows:

a. 3 Claims ........_ would be allowable.

b. :1 Claims would not be allowable.

However:

(1) ‘El The rejection oi claims on references is deemed to be overcome by applicanfsresponse.
The reiection of claims
applicants response.

on nonmlerence grounds only is deemed to be overcome by

The aliidavlt, exhibit or request for reconsideration has been entered but does not overcome the rejection.

The affidavit or exhibit will not be admitted because applicant has not shown good and sufficient reasons why it was not earlier
presented.

The application having been examined under the special accelerated examining procedure (M.P.E.P. 708.02), the proposed amendment
has not been considered since it does not prima icicle place the application in conclilion for allowance or in better condition for appeal,

FTC-L 3&3 iftsw ‘/U-30:
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Serial No. 265276 -2»

Art Unit 128

THE. PERIOD FOR RESPONSE CONTINUES TO RUN FOUR

MONTHS FROM THE DATE‘. OF THE FINAL REJECTION. Any ‘

extension of time must be obtained by filing a petition

under 37 CFR 1.l36(a) accompanied by the proposed

response and the appropriate fee. The date on which

the response, the petition, and the fee have been filed

is the date of the response and also the date for the

purposes of determining the period of extension and the

corresponding amount of the fee.

The amendment filed April 30, 1984 under 37 CFR

1.116 in response to the final rejection has been

considered but is not deemed to place the application

in condition for allowance and will not be entered

because:

The proposed amendment raises new issues that

would require further consideration and/or search.

The directed claims 27~29 cannot be entered since

claims.27~3O were previously in the application and

cancelled. Moreover, the claims would be rejected over

Casabadan et al as set forth relating to claims 27-29

in the final rejection, Paper No. 9. The proposed

cancellation of claims 11-16 and 18-22 would, however,

eliminate some rejections if resubmitted.

The proposed amendment is not deemed to place the

application in better form for appeal by materially

simplifying the issues for appeal.
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serial No. 265276 —3—

Art Unit 128

Applicant is advised that this application and the

art to which this application pertains has been

transferred to another group. All further papers

submitted in this application should carry the

following items:

1. Serial Number (checked for accuracy).

2. Group Art Unit 128.

3. Name of Examiner now in charge of this

application Esther Kepplinger.

4. Filing fiate.

5. Title of invention.

Any inquiry concerning this communication should

be directed to Examiner Kepplinger at telephone number

703w557—3920.

Kepplinger:rt

A/C 703

557-3920

5/23/84 (Q?
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5490-35

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of

Examiner: E. Kepplinger

Art Unit: 128

'«~augg

Hermann Bujard gg El.

Serial No. 265,276

Filed: May 20, 1981

FEE FOR
EXTENSION OF TIME

““””“”“"””"GROUP12Q
San Francisco, CA 94105

For: CLONED HIGH SIGNAL
STRENGTH PROMOTER

\Js.a.....~.—>.—....«~..v~..»-.J~4~J
Commissioner of Patents of Trademarks

Washington, D.C. 20231

-Sir:

The Commissioner is authorized to charge $150.00

to Deposit Account No. 20-1430 for an extension of time to

file the enclosed response within the second month.

The Commissioner is furthef authorized to charge

any additional fee or credit any overpayment related to

filing the enclosed response to Deposit Account No. 20~1430.

This sheet is provided in triplicate for accounting

purposes.

Respectffilly submitted,

TowNsENnJand TOWNSEND

 .cV4r

. . /¢ g“ mW£éfl”fif§ g/3 *‘’fi“’”””V /3 ’ X /;Da ta 6 (/7! By ,1-$?”...i«{/~‘é'€f«*Ei.ns-»»»« “WW ».4;3‘,:4_a4/xx
Bertram I. Rowland

Regw No. 20,015

BIR/gs

P$284 Oé{15/84 @é5€76 BO~i43O E 315 1S0.00EH
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5490-35

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

{p re application of

Hermann Bujard §£_g;. Examiner: E. Kepplinger

Serial No. 265,276 Art Unit: 128

Filed: May 20, 1981

For: CLONED HIGH SIGNAL FEE FOR
STRENGTH PROMOTER EXTENSION OF TIME

-a~—a-‘as,-_r\-.4s4h.w~«a~.4\.d
San Francisco, CA 94105

Commissioner of Patents of Trademarks

Washington, D.C. 20231

Sir:

The Commissioner is authorized to charge $150.00

to Deposit Account No. 20-1430 for an extension of time to

file the enclosed response within the second month.

The Commissioner is further authorized to charge

any additional fee or credit any overpayment related to

filing the enclosed response to Deposit Account No. 20-1430.

This sheet is provided in triplicate for accounting

purposes.

Respectfully submitted,

TOWNSEND$and TOWNSEND/7 .M 
V} 5, /“' Jé / /. J

i " ,.~:3/ ~;2‘**“"Date G J%/‘/ Byi‘/«i~€”$’£»L«¢*w**;:5“"’="“‘*"”‘~»*3~<-“ff
Bertram I. Rowland
Reg. No. 20,015

BIR/gs
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5490-35 

 
E IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

5§§%ire application of

Hermann Bujard gt 3;. Examiner: E. Keppl'oger

Serial No. 265,276 Art Unit: 128 H

1 Filed: May 20, 1981

THIRD AMENDMENT
UNDER RULE 115

For: CLONED HIGH SIGNAL
STRENGTH PROMOTER

V/-Isax/h.¢*.4\—r\z\/V-v'\.r
San Francisco, CA 94105.

Commissioner of Patents of Trademarks

Washington, D .C. 20231

Sir:

Lb V39” > In response to the Advisory Action of May 30,
& ' .

W 1984, please amend the subject application as follows:
Q\a‘ I IN THE CLAIMS:

W
Cancel Claims l1-16 and 18-=-22, without prejudice.

REMARK S

Cancellation of the above claims places the

subject application in condition for allowance, Claims 1-10,

17 and 23~26, the only remaining claims in this application,

having been allowed. Newly submitted Claims 27-29

(misnumbered) are not to be considered. The Examiner is

earnestly requested to pass this application to issue.

Respectfully submitted,

TOWNSEND and TOWNSEND

     

my .,~.
“” Afi“k5

Date 5 AV By 'Vb C. _
rm I :€,OWla

Reg. NO, 20,015

\BIR/gS ! hereby certify that this correspondence is being depdsited
with the United States Pasta! Service as first class mail in
an envelope addressed to: Commissioner te and
Trademarks, Washington. D.C. Z0231, onwé 43? (E2

[Date of Deposit)
M‘ ‘ I

/’’t ‘0W*”%£%?§}?$“‘VENa,233% By ' .»
Bertram $, Rowfand

Reg. No. 20.015
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UNl_TED STATES .D_PARTMENT OF COMMERCE
Patent and.Trademarkv Office

Address: CO.lVllV,llSSlONEVR O_F PATENTS AND TRADEMARKS
Washington, DC. 20231

 
 

SERIAL NUMBER HILING DATE'~ WL FiR,s'I;NAMEr:l Al:-_P1.icANT V l ATToRNE3( Ec:>:cvi<vr—:_‘i‘_i:io. l—~

:;u;is:m4,~ 5/20 /24 dad: he at. 54% a « 5: 
J»

LL.1- -1 EXAMIN ER

Si 1?,/_).i’,.‘§€fl1£‘»_-iZ.xv4c:s;)3»««~e..v
slurARTU l:"'§APER NUMBER

-. .73 2*

) line I ADATE MAILED2

EXAMINER INTERVIEW SUMMARY RECORD

All par-ticipants (applicant, applicant's representative, PTO pe rsonnell:

iH lVb»-l%fi*§5*w®Hk3**&eM%$_ W

(2) , (4)

I -..~.....
In . » .- a

Date of interview ix§AaLs,;««.»v’f”l , l iii”?/” '/

Type: Béelephonic Cl Personal (copy is given to :1 applicant Cl applicant's representative).

Exhibitshown or demonstration conducted: Cl Yes l::i’No. if yes, brief description:

Agreement Baas reached with respect» to some or all of the claims in question. D was not reached.

Claims discussed: l A7
. . u . . . - 

Identification of prrorart discussed:fl_fi

* t asDescription of the general nature of what was agreed to if an agreement was reached, orany other comments: (_,”’iJ(£_ i‘~—§§,l/’K_ir,j2 fie {L '/,/w,;/‘Z/2r (“t1
‘ ‘ . N ’ «,3 . M}

" f€»»~«.:2,,W<«4(.cwuz/OJ“

 

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render the claims allowable must be
attached. Also, where no copy of the amendments which would render the claims allowable is available, a summary thereof must be attached.)

Unless the paragraphs below have been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE LAST OFFlCE ACTION lS
NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE lNTERVlEW le.g., items l——7 on the reverse side of this form). If a response to the
last Office action has already been filed, then applicant is given one month from this interview date to providea statement of the substance of the interview,

it is. not necessary for applicant to provide a separate reocrd of the substance of the interview.

Since the examiner's interview summary above (‘including any attachments) reflects a complete response to each of theobjections, rejections and
requirements that may be present in the last Office action, and since the claims are rp;;ie¢,a|lowab|e, this completed form is considered to fulfill the
response requirements of the last Office action. i

r at m //in /(Cr ‘ \’
81-3679 PTO L—4l3 lrev. 1-81) E"“”“”‘”'5 3‘9”a‘“"’

_‘~,#‘—3N

 
flfiifiiiéfiih Eififi ii“al3Efi"i"i0i‘§ ZN fiifii-ii“? iifiiififl i”~"‘i.,Ai3” Q? FELE WRAWEE
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UNITED, STATES. D...'iAFiTtVlEtxlT OF COMMERCE
Patent and Trademark Oilice Address COMMlSSlONER OF PATENTS. AND TRADEMARKS

Washington. D C 2023?

'"i=T{f§o oar: ;; Frrrsr NAMED APPLICANT ATTQRNEV DOCKET no.   

 

SERIAL NUMBER

Qé5;7E

;

—l EXAMINER

ART i_mi‘r PAPER NUMBER  
one MAiLE-ID: /

This is H commumcaiion lrom the examiner on charge oi your aoclicarion

COMMISSIONER OF FKYENTS fiND TRADEMAFIKS

1. r“i7f"rHis lS An ATTACHMENT To THE NDTlCE or ALLOWANCE AND BASE ISSUE FEE DUE, i=Toi_ 85.
“All the claims being allowable, PROSECUTl0N ON THE MERITS lS CLOSED in this application. If not attached hereto, 3 Notice of Allow-
ance or other appropriate communication will he sent in due course.

 

A, Note the attached PTO-152, Notice of informality, whichlinaicates that the declaration (or oath) is deficient and that asubstilute
is‘ required. The substitute deciaration (Dr o:Jti1ii‘riUST BE SUBMITTED WiTHlN THE THREE MOi~lTH STATUTORY PER§0D SET
FOR PAYMENT OF THE BASE lSSUE FEE IN THE "NOTICE OF ALLOWANCE AND BASE ISSUE FEE DUE" (.FTOL—85i. ltrefer~
ably with and attached to the base issue lee. Note that the statute does ootpermit extension of the three month period set for pay-
ment or the base issue fee. Failure to timely file the substitute declaration (or oath) will result in £tBANDONl‘vlENT of the applica-
tion. The ‘transmittal latter accompanying the declaration lor oath) should indicate the following in‘ the upper right hand corner:

issue Batch Number; Date of the Notice of Allowance, and Serial Numberi '
Formal drawings are now required and MUST BE SUBMITTED WiTHlN THE THREE'MDN_TH STATUTORY PERIOD SET "FOR PAY—-
MENT OF THE BASE ISSUE FEE N THE "NOTlCE OF ALLOWANCE AND BASE ISSUE FEE DUE" (PTDL-85), Note that the
statute does not permit extension of the three month period set to pay the base issue fee. Failure to timely submit the drawings
will resultin ABANDONMENT of the application. The drawings should bl-'_: ‘submitted as a separate paper with a transmittal letter
which is addressed to the Official Draftsman and which indicates’ the following in the urmcr right hand corner‘.

Issue Batch Number; Date of the Notice of Allowance, and Serial Number. '

 

C. ='i»?’XThe cla‘ s are allowed in view of:

3' Applicanfs communication filed $7‘/' tb-A421, C ll I If .
b- ijflhe interview summarized on the attached EXAMINER WTERVIEW SUMMARY RECORD, PTOL-z‘r,l3_

The attached Examiner's Amendment.
 

 Zia

5» An Examiner's Amendment which will follow in due course.

 
D.

3. C] Note the attached Examiner's Statement of Reasons for Allowance.The allowed claims are [TM ) ‘ ,2} lévsjv 7“ 3 I“

4-. Note attached NUTECE OF REFERENCES ClTED, PTO-892, which is oarl of this communication. The listed references are considered 20
be pertinent to the claimed invention, but the claims are deemed to'be patentable thereuver.

5. Note attached LlST OF ART CITED BY APPLICANT, FTD-1445.

6.. "'3 Tm,-"drawings tiled on__.jc,c,,,c are acceptable as liled. [:1 are acceptable subject to correction as indicated on the
attached Notice re Drawings, PTO-948. in order to avoid ABANDONMENT or this application, correction is required. Corrections can onlybe made in accordance with the instructions set forth in the attached letter "INFORMATION ON HOW TO EFFECT DRAWiNG CHANGES".
PTO‘l47a1.

1. The proposed drawing correction and/or the jnroposed additional or substitute sheetlsl of drawings filed on
has {have} been approved by the examiner. Applicant is reminded that in order to avoid abandonment of this applicant, execution of the
proposed changes or submission of additional or substitute drawings [flJ__S__'f be made in accordance with the instructions set. forth in his letter,
“INFORMATION ON HOW’ TO EFFECT DRAMNG CHANGES", PTCH471l, attached to Paper No.

8. 5' E The proposed drawing correction, liled. ...._.___.?_.,,.., has been approved. However, the Patent and Trademark Office no
longer makes drawing changes. it is now applicant‘: responsibility to ensure that the drawings are Corrected. Corrections are required and
MUST be eflected in accordance with the instructions set iorth on the attached letter “lNFORMATlON ON HOW TO EFFECT DRAWING
CHANGES", PTO~l474.

 

A’ in order to avoid ABANDUNPVWNT, the drawing inlormaiitles iioted on the Notice is Drawing, PTO~948, attached to Paper No. must
now be corrected. Apzsticant is reminded that the corrections can only be made in accordance with the instructions set forth in the letter
“lNFORMATlDN ON HOW TO EFFECT DRAMNG CHANGES”, F‘TO~i47<l, attached to the P'l'0—9!l8.

 

 

   
I0. l>c‘;<:iowledgmenl is made of the claim for priority under U.S.C. .129. The certified copy I: listen iocrswed. not been received.

I: been iziedin narenl application, Serial No. .. .._,,w..,_ filed on ,

./2 rglxflmbu i "5,in.,'r5~.»~._,’,. ix

PTOL 37 (R _8 £2 ESTHER M. KEPPLHVGER
’ °" ‘ ' ’ NOTICE or A|.LOWABlLiTY Will/i/liiy EXAMINER

ART Uillii 128
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Seriai No. 265276 —2—

Art Unit 128

In ciaim 17, Tine 1, deiete ”according“._

In line 2, deieted ”to.any df ciaims 11,12, or 13,

n I “and insertedF~having in downstream orfier of
transcription a strong T5 phage promoter, a structural

%W4 1 gene foreign to T5 phage under transcriptionai controi
of said promoter, a transcriptional terminator which is

baianced with said promoter and a replication system

..§Qd“i»  

The above change was authorized by app1icant‘s

attorney, Bertram Rowiand, in a telephone interview on

August 1, 1984.

Keppiingerrcvm

 

 

MC 703
Q

55 7 - 3 9 G "“~~/»» ;;~‘"‘°.x q ,' /./ Vi Vyi, ff», , .

8/2/811 ((1 WOW“ V ‘ :5
ESTHER M. KEPPUNGER

PRIMARY EXANHNER
ART UNIT I23
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FTOL485 l Rev. 882)

UNBTEQ STATE; DEDARTMENT OF EDMMERCE
Patent and Trademark Office

Address : GOMMlSSlONEFl OF PATENTS AND TRADEMARKS
Washington. DC. 20231

Noticeor-" AL.l.owANcE
AND ISSUE FEE oue

All communications regarding this
application should give the serial
number, date of filing, name of
applicant, and batch number.

 

l— "'1

Please direct all communications
to the Attention of "OFFICE OF
PUB_LlCATlONS" unless advised
to the contrary.

 
The application identified below has been examined and found allowable
for issuance of Letters Patent. PROSECUTlON'ON THE MEFHTS IS CLOSED.

SC/SEFHAL NO. FlLlNG DATE TOTAL CLAIMS EXAMlNER AND GROUP ART UNIT
   

DATE MAlL‘ED 

   
TITLEDF
lNVENTlON A   

 

The amount of the issue fee is specified by 37 C.Fv.R«. 1.18 as follows: for an original or reissue patent, except for avdesign or piant patent, $500,’
for a design patent, $1 75; and for a plant patent, $250.. It the applicant qualifies for and has filed a verified statementof small entity status in’
accordance with 37 C.F.Fi. 1.27, the issue fee is one-half the respective amount aforementioned. The issue fee due printed above reflects
applicant's status as of the time of mailing this notice. A verified statementvof small entity status may be filed prior to -or with payment of
the issue fee. However, in accordance with 37 C.F.R. 1.28, failure to establish status as a small entity prior to or with payment of the issue fee
precludes payment of the issue fee in the amount so established for small entities and precludes a refund of any portion thereof paid prior to
establishing status as a small entity.

THE ISSUE FEE MUST BE PAID WlTHlN THREEVMONTHS FROM THE MAILING DATE OF THIS NOTICE as indicated above. The appli-
cation shallotherwise be regarded as ABANDONED. The issuevfee will not be accepted from anyone other than the applicant; a registered
attorney or agent; or the assignee or other party in interest as shown by the records of the Patent and Trademark Office. Where an authorization
to charge the issue fee to a deposit account has been filed before the mailing of the notice of allowance, the issue fee is charged to the deposit
account at the time of mailing of this notice in accordance with 37 C.F.Fi. 1.311. if the issue fee has been so charged, it is indicated above.
in order to minimize delays in the issuance of a patent based on this appiication,th_is Notice may have been mailed prior to completion of final
processing. The nature and/or extent of the remaining revision or processing requirements may cause slight delays of the patent. in addition,
if prosecution is to be reopened, this Notieeof Allowance wiil be vacated and the appropriate Office action will follow in due course. if the
issue fee has already been paid and prosecution is reopened, the applicant may request a refund or request that the fee be credited to a Deposit
Account. However, fil-‘lplicant may wait until the application is either found allowable or held abandoned. if allowed, upon receipt of a new Notice
of Allowance, applicant may request that the previously submitted issue fee be applied. If abandoned, applicant may request refund or credit to
a Deposit Account.

in the case of each patent issuing without an assignment, the complete post office address of the irwentorlsl will be printed in the patentheeding
and in the Official Gazette. If the inventor"s address is now different from the address which appears in the application, please fili in the informa-
tion in the spaces provided on PTOL-85b enclosed. if there are address changes for more than two inventors, enter the additional addresses on
the reverse side of -the PTO L-85b.

The appropriate spaces in the ASSlGNMENT DATA section of PTOL-85b must be completed in all cases. if it is desired to have the patent issue
to an assignee, an assignment must have been previously submitted to the Patent and Trademark Office or must be submitted not later than the
date of payment of the issue fee as required by 37 C.F.R. 1.334. Where there is an assignment, the assignee‘s name and address must be provided
on the PTOL-85b to ensure its inclusion in the printed patent.

Advance orders for 10 or more printed copies of th'e prospective patent can be made by completing the information in Section 4 of PTO L65!)
and submitting payment therewith. if use of a Deposit Account is being authorized for payment, PTOL-85c should also be forwarded. The order
must be for at least 10 co ies and must accom an the issue fee. The copies ordered will be sent only to the address specified in section 1 or
1A of PTOL«85b,I

 Note attachedcommunication from Examiner. lmpofl-FANTATTENTlON IS Dli-TECTED TO 37 C.F.Fl. 1.334

 

D This notice is issued in view of ._ _ V ’ THE PATENT WILL l5SUE TO APPLICANT
applicant's communication filed —.......»..——_—._.——— UNLESS AN ASSIGNEE lS SHOWN 'lN

ITEM 3 ON FORM PTOL~85b, ATTACHED
PATENT AND TRADEMARK OFFSCE COPY
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PTOL'85b mm“ 882) _ _ U.S. Department of CommerceISSUE FEE TRANSMITTAL Patent and Trademark Office

This form is provided in lieu of a formal transmittal and should beused for transmitting the issue Fee. Sections 1A through 4 must be completed as appropriate.

INVENTOFIIS) ADDRESS CHAN scIsEmAL.No. MAHJNG INSTRUCTIONS
gNVgN'roR’s NAME Alt further correspondence including the issue Fee Receipt,

the Patent, and advanced orders will be mailed to the addressee
entered in section 1 on PTO L«85c, unlessyou direct otherwise
by specifying the appropriate name and address in 1A below.

  

 

 

Street Address

z_ _ 2A. The COMMFSSIONER OE PATENTS AND TRADE-
- Z‘ V -b MARKS is requestedto apply the Issue Fee to the

CW’ state and [P Code —-*1‘ application identified below.

“50"NVENT0R‘SNAME TOWNSND and T01:
 
 

  

(Date)

10/24/84

 Street Address

 
   

City, State and Zip Code ‘ 3 W. L’ " e SS-Ha I ‘ -, racc_
anyone other than the applicant; a
registered attorney or agent; or the

l:| Check if -additional changes are on reverse side. §§‘,§5§,§"‘E,§'2fiéklilgféiyoinzgarétififfirzisandTrademark Office.

: SC/SEFHAL N. ’ F'lLlNG' DA ’ om cums ‘ AMIEFI AND GRUP AFlT NIT DATE MAlLEfJ
~ zze 2%

~' ‘F’ <::e.:~‘2:e..J~2:;:. ate. i:»%:EI.Pt“L‘ii¥~ii3+fi%‘~ir

 

  
 

ts ~ 

iéfiiifam Ei3%,3~..§§%§3i£?% » V ¥‘*~E5"«“-‘»*"Wl"*l?‘*‘

T$E‘é.i%'-i%N :".:s..2:;:e:~‘;n» :~:::::;;s~t iazrzrerze :;'re;t:.t.;aerri z=’r*«tt3%¢e:.3'%“Ei?%r'%i%

 
  

— ATTYKDOCKET NO. CLA8S~SUBCLASS ~ "eh/wen NO.. APPLN. TYPE ’SMALLENTlTY , DATE DUE .

2,3»"§‘?§;’L?E"£"§‘ " "i

i hereby. cextify that this correspnncience is lieing semtsited
with the united States Poster Servii:e‘as first vciss, ma! PH .
an .eme§a;s,e,. aticfzwseé to: .C0mm*S5*¥m.8*’ . V .

 
  

 
Trademariss: wasnnfgtcm 9.0; 2023 V-

 
 
 
 

 

23. For printing on the patent front

page, iist the names ‘of not more 1 Bali: tam _ 3than 3 registered patent attomevs I ‘ ROW andor agents DR, alternatively, the
name of a firm having as a mem— 2
her a registereq attorney or agent.if no name is listed, no name
will be printed. m§........»..~.:._.___.._._....... ’

 

3. ASSIGNMENT DATA (gram or typei 4‘{j} A 2 .- r-~

A. (1 } This angelica{2} Assignmafififiifigi uél ’_ "it,t%3_i:£, t
(3) Ass} nmentsubm?tEet%i§$r§3%EthE"@ -

B. For Printing On The Patent; (Unless an as-signee is identified below, no
assignee ata WI appear on the parent. inclusion of assignee data below
is only appropriate when an assignment has been previously submitted to deposit acct. no. 2 0*’ 3. 4 3 0
the PTO or is submitted herewith. Completion of this form is NOT a (PTO L—85c or additional copy of
substitute for filing of an assignment as required by-37 C.F.R. 1.334%, PTOL-85b must be enclosed)

:.:~U1lNAMiE0FA33¥Gl‘lEEiThe Boarci of Trustees of flissueree

  
   

 

 
 

 

rs

'is war argrga‘
  

   

 
The foilowing flees areenclosez.

I 5’) ‘Mil/anlced order ~
’ = ..:é=e..x§.

The following fees should be charged to

.¢.:" iv

Tradernark Office. 5 Efiem 'éc°rdin9    

 

 

 the Leland Stanford Jr . Universit‘ :,g3;Ad,,a,,ced 0,d,_,, A ,
l2l ADDR Efisz (City 8: State or Country) SASS; “mam recordm VStan ford , Callpfopzmia 9 9
{3} STATEOF INCORPORATION IF

ASsiGNEE is A CORPORAT'éN: ‘ Number of advanced order copies requested. 1 0(must be for 10 or more copies)California

TRANSEVHT THl3 FORM WETH FEE
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Applice‘ vatentee: HERMAN‘ . BUJARD ET AL _ Docket No. S81—17
sgfiai cg; Patent No.: 2 5 5 _2*15
Filed o‘E_‘fss;,Ei‘s§‘: May 2o_, igal

\‘{'§or*:g 13,1 $9“ "cLoNE«D ‘sIc1I—sI<;NAL STRENGTH i>RoiiorERs""'««
5%

5 %§.;r;; W‘ VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY STATUS
‘ *4 137 cm Lam and 1.2'_7(d)] —- NONPROFIT ORGANIZATION

81'
C;-2~,;‘:=sJ...x

‘its? H‘.Ilfir c e

NAME OF ORGANIZATION: STANFORD UNIVERSITY
ADDRESS OF ORGANIZATION: 105 Encina Hall, Stanforc_l_, CA 94305

that I am an official empowered to act on behalf of the nonprofit organization identified below:

TYPEOF ORGANIZATION

[X1 UNIVERSITY OR OTHER INSTITUTION OF HIGHER EDUCATION
1 1 TAX EXEMPT UNDER INTERNAL REVENUE SERVICE cops {26 USC 501(a) and 5011s) (311
1 1 Nonreorir SCIENTIFIC on EDUCATIONAL UNDER STATUTE OF STATE on THE UNITED STATES or

AMERICA

(NAME OF STATE )
(CITATION OF STATUTE )

[ ] WOULD QUALIFY AS TAX EXEMPT UNDER INTERNAL REVENUE SERVICE CODE [26 USC 50l(a) and
501(‘c) (3)] IF LOCATED IN THE UNITED STATES OF AMERICA

[ ] WOULD QUALIFY AS NONPROFIT SCIENTIFIC OR EDUCATIONAL UNDER STATUTE OF STATE OF THE
UNYPED STATES OF‘ AMERICA IF LOCATED IN THE UNITED STATES OF AMERICA

(NAME OF STATE )
( CITATION OF STATUTE )

I hereby declare that thenonprofit organization identifiedeabove qualifies as a nonprofit organization as defined in 37

CFR 1.9(e} for purposes ‘of paying reduced feesunder section 41(a) or (b) of Title 35, United States Code with regardto the invention en111,1ed_ Cloned High—S1gnal Strength Promoters

by inventor(s) Hermann G. Buj_ardJ__Az1nie Chang_L_and Stanley Cohen
. described in

[ ] the specification filed herewith
XX] application: serial no. 2 6 5 #2 7 6 , filed May 2 0 I 1 9 3 1
[ ] Patent no‘; W, issued

I hereby declare that rights under contract or law have been conveyed to and remain with the nonprofit organization
with regard to the above: identified invention.

If the rights held by the nonprofit organization are not exclusive, each individual, concern or organization having rights
to the invention is listed belOw* andno rights to the invention are held by any person, other than the inventor, who
could not qualify as a small business concern under 37 CFR 1.9(d) or by any concern which would not qualify as a small
business concern under 3'7 CFR 1.9(d) or a nonprofit organization under 37 CPR 1.9(e). *NOTE: Separate verified
statements are required from each named person, concern or organization having rights to the invention evening to their
status as small entities (37 CFR 1.27).

NAME

ADDRESS. _ _ .
1 1 INDIVIDUAL 1 1 SMALL BUSINESS CONCERN 1 1 NONPROFIT ORGANIZATION

NAME
ADDRESS

1 1 INDIVIDUAL 1 1 sMALL BUSINESS CONCERN 1 1 NONPROFIT ORGANIZATION

l acknowledge the duty to file, in this application or patent, notification of any change in status resulting in loss of en»
titlement to small entity status prior to paying, or at the time Of paying, the earliest of the issue fee or any maintenance
fee due after the date on which status as a small entity is no longer appropriate. [37 CFR 1.28(b)]

I hereby declare that all statements made of my own knowledge are true and that all statements made on information
and belief are believed to be true; and further that these statements were made with the knowledge that willful false
statements and the like are punishable by fine or imprisonment, or both, under 18 USC § 1001, and may jeopardize the
validity of the application, any patent issuing thereon, or any patent to which this verified statement is directed.

NAME OF PERSON SIGNING Katharine K11
TITLE IN ORGANIZATION Associage Director, T_e_g§:§iQ].gg;y Licensing
ADDRESS OF PERSON SIGNING 105 Encinzg Hall Stanford CA 94305

sIGNATIIRE . Jflt " DATE J0/17/34
'\’&T 36
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If #11: entry in Coiumn 2 is fess than flue ernry in Calurnn 4, write ‘'0'’

TOTAL ADDETIONAL FEE FUR

 

a':‘xr=.M PTO4375 ms. DE. rMENT or COMMEF-we SERUM. NUMBER F!LiNG DATE;P.§:'.V, 11-77} PATENT AND TRADEMARK OFTYCE

Qé 5;: 75 6”~9r9-@/
PATENT APPL.-lCATl(.)Vi~! FEE DETERWNATIOH APPLICANT (Fm_{‘,vamw only) K ‘RECORD 1 »

I ‘ E

' L L gr,»

CLAIMS AS F§LED - PART

5 1: (-2) 731 as: <5)FOR NLIMEEF NUMBER RATE BASKC FEE
swan FILED $55.00

‘TOTAL -10: = x 52,35

cuams 4 7 3? L! (V g
].NDE_F’ENDENT . I: : x 510.00

CLAIMS § ’ Q 3
TClTé«1,FlLiNG

FEE_ 3
CLAIMS AS AMENDED - OARTI

11} x2\ (3) [ (4) I5! ~ (71cmms

HEMAENIMG :‘EGfi“VEsf)EJ,”LC;,‘ PRESENT ADDITIONAL
AFTER PAID F5“ EXTRA FEEAMENDMENT

# ‘ 455%

TOTAL / F‘ t vmans "M- L ._,-_AMENDMENT ~ *'
¥

xnmew. I Mmus : ><mMsx3fl#;_,.,.,fi_ ,
.a<<v-'*¢

TOTAL ADDITIONAL FEE FOR
THIS AMENDMENT ,

9% fifi
TOTAL MIHLIS =

33%

AMENDMENT ’"°E‘:'* Minus =

TOTAL ADDITIONAL FEE FOR

TH!s AMENDMENT .. F

% mw
TOTM. MINUS : X 52

W4 .—.L. ?,.MW.w.#_....
9% E

INDEP. mums : X 5,0

AMFif\iDMENT 3
TOTAL ADNTIONAL FEE FOR
THIS AMENDMENT 

& ‘fix gwows; » mama 3 2 ‘ =. 5.2 § :
3 { {4-v¢- +- —«~ ~»»~«-

3 %§
AMENDMENT ;Nc;E}'_1A Mmug 2 7 . 510 :

MW. .4, : i ...:

THIS AM ENDMENT 

in Coiumn 5.

If !he "Highest Number Previously Paid For” IN THIS SPACE is less than TO, wriie "T0" in This space.

T513 ”Hig§1es¢ Number Previously Paid Far" ("To$a|" or "¥ndep."§ is fine highesf number {ound in We upprqpricfe
box in Cafumn 2.
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' ' seam. No." ’ ' HLING DATE
MULTIPLE DEPENDENT CLAIM 6’ ’ 3 7 .5339“§

FEE CALCULATION SHEET AP W~~“s>- . '
(FOR USE WITH FORMPTO~8'/5) E . ' 5/1,95

- AFTER
2nd AMENDMENT > V:

mm. as». . 3

  “MAY BE USED FOR ADDITIONAL CLAIMS on AMENDMENTS ‘,,¥:;f’,;n“§'f:,,*:fi'1q-2cA;E.§’;;;g°fclf:x=(E‘::i$h'1E“CE
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In viva 5ite—5PeciFic Genetic racambinafiimn wromoted bv the EcoRI
reatricfian endunuclease.

Cih-‘a.l"t‘3= 13‘ 3 §.".‘.Ts:I!'u=_=i‘s¢ 33..N.,

(U'5.=P. I"l-éadn -Brut} C1'<E'I“1€:‘t.': T3f'»:L~l‘}F2:v1”'rj Univ. f§?Cl's. bM<E-Cl.-1 Ei’car:F«:-rd: C19 ‘§‘43C3’-‘f7 UI§il'—‘i)
Prat. Natiu Qcad. Sci» HER 74(113a 4E11~4315: 1?77

25mav32 16
$7.11 U.158 Hrs

$O.?5 Tvmnet

$fl.Ob E§timated Total fiast

11u (- -4!‘ 7?.‘ ‘J43' $1 N.‘ Hm 33.3

LQGSFF 10:05:30

kc} dvmmped bv host avstem
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L-»4.."».’llL—J\A'a-llS"l‘I '...u..n.‘.L I I...I-1v.JII.x.x.‘ 1'I'n__. Ll

BEIERSTGRF K: VQN GABAIN R? BUJQRD H '

HDFFE~3EYLER’3 Z FHYBIDL CHEN 357 (3). 1W76 30$ Cadenfi HSZPA

? t23/3/1-7

23/3/1
22601837

CLBNEB UNA ENCUBENG THE STRUBTURE FOR THE Buv1NE.AcTH BETA LIPGTRDPIN

PRECURSDR PRDTEIN ' A ~ '
CGHEN 3 N: CHANG A C Y: EHIGETADA: NAKANISHZ: INDUE A: RITA T; NAKAMURA M

: mung 3

HEP. GENET., sTANF0Rn umxv. SCH. MED.» STAMFURH. CALIF, 94305. usa.
ZIMMERMRN. M.» R. A. MUMFGRD AND D. F. STEINER £ED.). ANNALS 3? THE NEW

YURK ACAUEMY OF SCIENCES, VOL. 343. PRECURSDR 'PRUCE3SING IN THE
BIUSYNTHESIS DF PRuTE1Ns= svMPUsIuM.—NEw VURK. N.Y.. USA.. MAY 2-4. 1979.
1X+449P. NEH YURK AcAnEMY'uF SCIENCES: MEN Vflfifi. N.v.. uaa. ILLU3. PQPER.
ISBN 0~8??éé~073—G(PAPER): ISBN O~8?7éé~O72~2(CLDTH). 0 (0). 1930.

9415-424. Coden=,QNYAA1

23/312 1
72Qbé2@? ,

CLUNING AND EXPRESSEQN IN 8TREPTQMYCES~LIVIDAN$ GFVANTIBIQTIC RESISTANCE

GENES EERIVED FRDM ESCHERIEHIA-CDLI
5EHDTTEL‘d L3 BIBB M J; COHEN E N

HEP. OF GENETICS» STQNFURU UNIV. SCH. UF MED.» STANFURU. CALIF. 9#EG5.
J BQCTERIGL 14$ (1). 1931. 3éD~368. Coden: dflfififi

23/3/3
71009???

STRUCTURQL ” URGQNIZQTIQN = flF HUMQN EENDMIC ENE ENCODING THE PR8
OPEUMELRNOCURTIN PEPTIDE

CHANG A C Y? EECHET M: COHEN S N . >3
DEF. BENET. MED.» STANFORD UNIV. SCH. MED.= STANFORD. CQLIF. 94305. USA.

PROD NATL QCQB 331 U 3 Q 77 {B}. 1?Bfi. 48?0—4B94. Cmdeni PNASA '

23/3/4

20014592

THE-DEVELGPHENT OF A CLQNING SYSTEM FQR STREPTDMYCE3
BIBB M J: SflHUTTEL J L§ EQHEN 8 N
HEP. BF GENETICS: STANFGRU UNIV. SCH. OF MED.: STANFORH» CA 943Q5.
EIQL ACTINUHYEETES RELRT DRE i5 (1). 1?80. 35~4é. Baden: BQURD

23/3/5
70078D7%

IN-VITRU GENE FUSI8N3' THRT dflIN HN ENZVMQTICQLLY ACTIVE BETQ

GQLQCTUSIDASE SEGHENT TU AMINQ TERHXNAL FRQGMENTE OF EXUBENBUS PRUTEENS
ESCHERICHIA-CGLI PLQSMID VECTORS FOR THE DETECTIUN AND CuflNINQ GP
TRQNSLATIGNQL INETIATIGN SIGNALS

CQSABQBQN M J? CHQU J: CUHEN-S N
DEF BEGPHYS. THEQR. EIOL.a UNIV. CHIC.a CHICQGU7 ILL. bQ&37. USA.
J BACTERIOL 143 (2). 1930. 971~980. Baden: JUBAQ

23/3/e
?O0é424b

A DNA ELQNING SYSTEM FDR ZNTERSPECIES GENE TRANSFER IN QNTIBIOTIC
PRUDUCING STREPTDMYCES~SPP

BEBE M: SCHQTTEL J L: CDHEN 3 N
DEF. BENET.a STANFGRE UNIV- SCH. MED.7 STANFDRB. CALEF. ?43QE. USA.
NATURE (LDNfl? 234 (5756). IQEQ. 52é~531. Eodenl NATUQ

23/3/7
70023276

QNRLYSIS OF GENE CBNTRUL EIGNRL3 BY UNQ FUQIQN QND ELDNING TN
E3CHERIEHIA~CfiLI

..ww-~,_W~x:a£umnnxLanLmw_“¢;_:m:;n:nx4:.4_,W,m.w_..w -.-wm.WWw_,.M~w-" ..--.««,~~ .w."W_ W, 0M,,mW_m,__,,r ,_$,_w
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CHICAGO: 1LL. aoa37. Ugh.

""'"' fiU¥WW"'Fi'"1:j?’_“’ C‘,"~'?,‘JT'|’t:TiX’ W‘-_‘_‘f‘ YT‘ ""’“‘ ""“”’ *“""“"“”‘"‘““ “’

DEF. BIDPHY8. THEUR. B1UL.1 UNIV. tHIc..
J MQL BIUL 139 (2). 1920. 1??—20a. coaen: JNUHA

? t23/3/8-14

23/3/3

19045494 ‘
EXPERIMENTAL TECHNIQUES-AND STRATEGIES FOR DNA CLUNING

COHEN 3 N _
HEP. sEmET.,.gTANFoRn UNIV. SCH. MED.» STANFORD. cmL1F. 94305, USA;

MDRBAN. J. nun w. J. WHELAN (ED.). REDOMBINANT DNA AND GENETIE
EXPERIMENTATIUN: PROCEEDINGS DP A CQNFERENCE. KENT. ENGLAND, APR. 1~4.

1979. XXIV+309P. PERGAHBN PRESS. 1mc.= NEH voan, m.v.. mag: axFaRn.
ENGLAND. ILLUS. ISBN a»oa»o24427—o. 0 (03. 1979 (REED. 1980). P4?~52.
Coden= 03752

23/3/9
13003733

CLONING QNB ENDU NUCLEHSE MAPPING OF THE HEPATITIS B VIRQL GENQHE

SNINSKY JEJ: SIDDIQUI Q? RQBINSGN H 3: COHEN 8 N
DEF. fiED.1 STQNFURD UNIU.u SEE. NED.u BTQNFGRU1 CALIF. 94305’ USQ.
NATURE (LONE) 27? (3711). 197?. 34é~34B. Baden: NATUA

23/3/10
68047599

NUCLEOTIDE SEQUENCE DP CLONEU CQMPLEMENTRRY DNA FUR BQVENE CQRTICDTRGFIN
BETQ LIPDTROPIN FRECURSBR

NAKRNIEHI E: INUUE A; KITQ T; NfiKfiMURA M?
HEP. MED. CHEM.» FQU. HED.: KYDTU UNIV.=
NATURE (LQNU)' 278 (57033, 1?79.

Q».,_uCHANG Q C Y: CBHEN 3 N;
KYOTO 6061 JPN.

423~427. C9den= NQTUR

NUMQ

23/3/11
67073251

IN3TfiBILITY BF PLRSNIB Ufifi SEQUENCES MQCRU QNU MICRU EUULUTIQN OF THE
QNTIBIUTIC RESISTANCE PLABMED R*&~5

TIMMES K N: CQBELLD F: ANDRES 1% NDRDHEIM Q: BURKHQRDT H J: SDHEN 3 N
MQX~PLRNCK"INST. NUL. GENET.» IHNESTR. é3~73a D*1QOQ BERLIN 33» N. GER.
HBL GEN GENET 1&7 (1). 1973. 11-26. Coden: MGGEQ

23/3/12
é7066&&7 3

STRUBTURQL AND FUNCTIDNQL QNRLYSZS DE CLDNED BN9 SEBMENTS CGNTHINING THE «
REPLICQTIQN END INCGMPRTIBILITY REBIBNS OF A MENI PLQSMID DEREVEU FROM A ?
COPV NUMBER MUTANT BF NRUI *

TQYLUR D P; EUHEN S N

HEP. GENET.a STQNFBRE UNIV. SCH. HEfi.a STANFflRDq CALIF. 94305: Ufifi.
J BQCTERIUL 137 (1). 197?. 92~104. C0dén:.JflBfifi

ZEJSXEB
57054054

CONSTRUCTIUN QF BQCTERIQL PLQSMIUE THRT CONTAIN THE NUCLEDTIDE SEQUENCE
FUR BUVINE EURTEEUTRQPIN BETA LIPGTRDPIN'PRECURSOR

NAKANISH1 3: INGUE Q: KITQ T: NUMA CHANG A C Y:
SCHIMKE R T

DEF. MED. CHEM.’
PRBQ NRTL QCQB SCI

Csdehi PNAER

...,,‘
t-w CGHEN S N: NUMBERS 4%

Yfl5HIDQa 3QHYD¢ KYUTU
1978 (RECE. 1?7?).

EOE, JPN.
é021”éO25,

HYUTU UNIV. FAB. MED.)
U 3 A 75 (12).

23/3/14
b70D2&30

CLDNINE GNU EHQRQCTERZZQTIQN OF ECO~R~I QNB HIN~B~11I RESTRICTIBN ENDS
NUCLERSE GENERQTED FRABMENTB OF RNTIBIUTIC RESISTANCE PLQSMIBS R-é~5 QNB
R~&

TZMMIB K M§
ht!/\V “(H f\h,!t“>L-"‘ T h?!‘.’."'T'

CQBELLU F3
3-»! 1'1!

CQHEN S N
x“2E’hiCT T L§)sIE'.‘f:2~‘r‘t‘ZI I. "Cv-."}"‘2v 1"t_,1 fxfxfx DEE‘! ‘1’ ix? ‘i ":2, hi (ICC!
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I‘lV'1I_\“'f“L.7“l1‘I‘.,-f~u’*L!‘4-?."1- I“tI...~L..u LJCiVE'.‘{'n'! .1,r'1£~ix;a:‘IIt1. K;-»' 1 'L.'“‘L~,.I'u»' x.u;u:..-in ,\.-...-':I :19. '|..VL..1\u-2‘/mi’

MQL EEN GENET 1&2 (23. 1978 121»138. 'Cadén2 HSfiEfi

? t23/3/15“22

23KB/15
1605791?

BN9 CLUNING QNB THE RNHLYSIS OF PLQSMID STRUCTURE AND FUNCTION
TIMMIS K N? COHEN 3 N: EAEELLB F D .
HQHN» F. E. ET AL. (EE.3. PRGGRESS IN'MDLECULQR AND SUE CELLULAR BIDLflSYa

VGL. 6» XI+354P. ILLUS. 8PRINGER~VERLAE! BERLIN: NEST GERMANY? NEH YBRK:

N.Y.s USA. IEBN 3~340—O8588~2% ISBN U~387w0B588w2. 1978 1—58 Cmden!
Q7OQ1 ,

23/3/16
16010722

CLUNING BF HIN“D“III fiNU ECB~R~I RESTRICTION ENDO NUCLEASE FRQGWENTE OF

THE R~é~5 PLQSMID BY INSERTIGNAL INRCTIVQTIDN
CABELLD F3 TIMMZS K; CBHEN 8 N

SCHLESSINGER: DAVIE (Efl.). MICRUBIDLDGY (NASHXNGTDN1 D.E.)-1978. END QSM
(AMERIEAN SOCIETY FOR MICRBBIULUGYJ BUNFERENCE UN EXTRQCHRUMGSUMAL
ELENENTS1 dABHSBNo HYQ.»'FEB. 2U*25s i?77§ REM CONFERENCE UN NITRIFICRTIDN

QNQ NITROGEN UXIDES ATHENE: Gfi.a SEPT. 7“10: 1?7é: QNNUAL MEETING BF THE

Afifia NEw'URLEQNB, LE.: MQY 11¢ 1?77.b.X+449P, ILLU8. QMERICAN SUCIETY FDR
MICROBIOLOGY: HASHINGTUN1 D.C.; man. ISBN Q—?14826—15—8. 1978 42*44
Coden: O&6?4'

23x3i17

55039532
'9 SENSITIVE" RADIO zmmumaassav FUR narecrxma PRODUCTS TRANSLATEU FROM

CLUNEH DNA FRAGMENTS
ERLICH H Q; CBHEN 5 N: MCBEVITT H 0
nzv. IMMUN8L.a STANFORD umxv. SCH. MED.’ STANFQRUV CQLIF. ?43o5. uan.

CELL ~13 :42, 1978' ea1—e9o. coden: CELLB.

E3/3/18
b&O393Bb

CDNSTRUCTION QND DHQRRCTERIZQTION OF QMPLIFIQBLE MULTI CQPY UNA CLUNINB
VEHICLES DERIVEB FRDM THE Pwlfifi CRYPTIC MINI PLAEMIB

CHANG H S'Y= CUHEN S N
HEP. HEB.= STQNFGRH UNIV. SCH. HEB.» STQNFURHs CALIF. ?4305s USA.
J BQCTERIUL 134 (3). 1978 1141~1156. Baden: JDBAA

23/Bil?
15020305;

RECENT RDVfiNCES IN THE MQLECULAR BIULBGY BF DNA CLONING
KRETSCHMER P J: CQHEN 8 N
PRDC AUST BIUEHEfl SUE 10. 1977 Q1 Codeni QBIPE

231312?
15001933

9 SENSITIVE RADIU IWMUNUASSQY FUR DETECTING TRQNSLfiTIBfl PRODUCTS Q?
FDREIGN DNR FRQGMENTS CLUNED INTO PLASMID DR PHQGE UECTGRE

ERLICH H fi9 CQHEN 3 N ‘

FED PRGC 37 (6), 1978 137$ Qmden: FEPRA

23/3/21
73055117

DNA CLDNIMG GS A TOQL FGR THE STUDY UF‘PLA$MID BIULGGY
COHEN S N? EAHELLQ F: CHANG A C Y? TINMI8 K

BEERS1 RULQND F. QND EDNQRD O. EASEETT (EB.). MILES INTERNATIDNQL
SYMPUSIUM SERIES: ND- 10; RECDMEZNQNT MOLECULES. INPRCT BM SCIENCE QNB
SDCIETY; 8fiMBRIfiGEw MRSE.4 U39. XVI+540P, ELLU3. RQUEN PRESS: NEW YSRH5
N.Y.7 U89. ISBN O—89004~131-8. 1?77 91~10E Baden: flb313

an 19:», /*3-~‘,‘),.. _. _.,- M» ..-M.. . ___M MW, _
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‘4» M. ..Ej7.3..,.,Z?_ MP. __. "Wm M.“ ...,_. MW W, ._.m.. . . fi>—<44LA44 _._.,. __.M,_ W

63003014

REPLICATION‘ REGION FRAGMENTS- CLGNED FROM F—LRC—PLUS ARE IDENTICQL TQ
ECD~R*I FRRGMENT Fwfi UF'PLQEMIH F

SKURRAY R A: GUYER M 3% TIHHIS K: CAEELLO F§ EUHEN S N: flfiVIU3UN N3 ELQRH
A ._,I

J BAUTERIBL 127 (3). 1976 1571w1575. Qoden: JBBAA

? bS5:&ex5 t21i

25maY82 9:46:33 UseP48S
$5.73 Oaiib Hrs Fiiéfi 2 Be5criPtor5
$0.70 ,Tvmnet _
$7.43 Estimated Totai Cost

Fi1eS5:BID3IS Previews ~ 1969 thwu i?7é

(Eawr. Bi01oaiCa1‘Qb5tra;ts Inc.)
Set Items Descrivticn

35379 nun V
0 nenxvnraomucuexc

-1 35379 mun DR BEOXYRIBDNUCLEXC

2 4429 vacvunv ?
974 PLAsMxn? ?

_ A O‘PARHGENE? ?
3 974 PLQSMID? 9 DR PARAGENE? ?

14'T5

V 250 Tc1w)s
4 254 T5 mR.Tr1ws5

11923 PHASE? ?

>22 CDLIPHAGE? 7
11931 PHASE? ? ow CfiL1PHAGE? ?

42 PRGMDTOR? ?
i03é.STRDNG

‘E203-STRENGTH
7. 3223 swnoma GR STRENGTH

B, 4210 CLON?
9 354 1§2+1*3

10 132.4*5

0*Lfl

11 0’b~8/%

12 ‘ 1 ?%10
13 D 12%é
14 0 b%8

“ 85443 PROTEIN? ?

‘ 23569 AMINO(W}fiCIB? ?
‘ 15103955 PRGTEIN? ? UR QMINU€N}fiCED? ?

16 O 14%i5
? t12/3

1Zf3f1
SZOOZOVQ

HU§T CQNTRULLEU HUDIFICQTIUN QNU RESTRICTIUN UP VUREIGN CHRUMUSUHQL QNE
PLAEMID BN9 IN SHIGELLfi%FLEXNERI ETRQINS

KETYI J3 URSKDV F
ACTQ PATHDL MICRUEIUL SCENE SECT Bl HICRUBIUL IMMUNOL 78 (1). 1976

51553. Baden: QPMIB

?" .
17 13 AU=BUJARB H

? saumcehen 5 n

18 ?? éU=C5HEN S N
? ci7%18

11;: fi <‘F.N_1»;‘-In
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“*w?"”“=.u«;r*¢o‘. ,. “

?“E:17+1a)w<2+é15+e)

an 35 <17+1B)%(2+3+S+a)
7 c2o%3

- 21 V 1 2o*s
? t21/3:c20~(E1+12)

21x3/1
60049046

CLONING I3flLfiTION'AND CHRRACTERIZQTIUN BF REPLICATIUN REBIQN8 OF EUMPLEX

PLASMID~GENDMES
TIMMIS‘K3 CABELLD F9 COHEN 3 N
FREE NATL ACRE SCI U S A 72 (b). 1975 2242~2246. =Enden: PNASQ

22 '34 20~(21+12)

? f22?3/197

22/3Z1
62013?é7

REPLIG§TIflN' CONTRQL IN 9 CGMPQSITE PLQSMiD CONSTRUfiTEB _BY 1N*VITRD
LINKQGE OF 2 DISTINCT REPLICDNS '

CAEELLD F: TIMMIS K: COHEN 3 N
MATURE cLumnx 259 z5541).'197a 2a5—29o. Baden: NATUA

izmxsxz

fiezogauas *
; PHYEIGAL MAPPING OF THE HIND~1II ECU~RI SAL Ann sma RESTRICTION ENBU

INUCLEASE CLEAVAGE FRABMENTS FRGM BACTERIU PHQGE T~5 nun
ly vam aasnxm A:.HAvwnRn 3 3: BUJQRU H
\ fiGL & GEN GENET 143 (33. 197$ 279-290. Sedan: MGGEQ

222373
51037184

swunxea av MUUSE MITGCHUNDRIAL own IN E8CHERICHIA~CGLI sraucruae awn
FUNCTIBN or THE aumaavurzc PRUKARVOTIC cuxmeaxc PLASMIBS

cunms Q c ya Lnmsmnm R A: CLAYTDN u A; COHEN s N
CELL A (2). 1973 231~244. Baden: EELLE

2213/4
61013939

INBIRECT SELECTI9N HF EQCTERIQL PLASHIUS LQCKING IBENTIFIRBLE PHENUTYPIC
PROPERTIES

HRETSCHWER ?'J§ CHQNG Q C‘Y§ CUHEN $ N
J BQETERIUL 124 ii}. 1975 225*23is Codenfl JQBQQ

bf
ZZX3/5

'7609?125

UNIVURM NUMENCLATURE FUR EQCTERIQL PLQSHIDS Q PRQPU3QL/
NUVICK R P? CLQWES R C? COHEN S N? CURTIS3 R 111? DQTTR Ni FRLKUN 3
BQCTERIUL REV 40 (1). 1976 lb8~13? Cadenfi BQREQ

2?/3/6
&G0&6345

QLPHA BETA SEQUENCE GF F 18 INSERTIQN SEQUENCE 3
HU S! PTASHNE K9 CUHEN 8 N3 DQVIDSUN N
J EfiCTERIOL» 123 (2). 1?7S 687—6?2. Cmdehi JBBQA

22/317
&QQ31281

STRUCTURE AND FUNCTION UP THE GENUME UF CULI PH§GE T~E TRRNSCRIPTIUN
1N~VITRU OF THE NICKEDAQNU NIBK*FREE T—S-PLUS BN9

KNQPF K-N3 BUJHRD H
EUR J BIUCHEM 53 (2). 1975 371~3Bé. Codeni EJBCQ..».."» ..._. ,~....
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....» -~ W ;.»m~»—- -—--a..4.«:,~.,~..--»¢.::.~;, —~»» « . . . —— —«. ~———«. - -—v— . —A-. — ‘w\""".:/:\‘—‘-‘4uoA,‘ -‘-..~a;:..mm,.,m,;rM.g,.»_~,—.,f,...-»«-~..-WW,

?f22i3/B~2Q

22KB/8
60025274

OCCURRENCE HF IINSERTIGN SEQUENCE REBIDNS UN PLASMIU DNA A8 DIRECT ANB
INVERTED NUCLEOTIDE SEQUENCE DUPLICATION3

PTA8HNE K: CUHEN S N
A EQCTERIUL 122 (2). i9?5 77é—781. Codenz JDBQQ

22’3/9
60025251

SITE. SPECIFIC RECQ INDEPENDENT RECOMBINRTIDN BETWEEN BACTERIAL PLQ$MIDS
INVDLVEMENT BF PRLINDRQMES QT THE RECDMBINATIDNAL LOCI

KUPECKG D J: CQHEN 8 N ’ _
FROG NATL HERD SCI U S A 72 (Q). 1975 1373~1377~ Codeni PHASE

22/3/10
59OEé4?2

UTILIZQTKBN GF~ 2 'BISTINCT MODES UF REPLICQTIQN 'BY Q HYBRID PLASMED
CUNSTRUETED IN-VITRO FROM SEPARQTE REPLIEDNS

TINHIS K9 CABELLU F: CGHEN S N
PROS NATL QCAD SCI U S A 71 £11). 1974 4556~45b0. Cnden= PNASA

22/3/11
59002019

TRRNSFURHATIGN OF SRLMDNELLA*TYPHIMURIUM BY FLAENID DNQ
LEDERBERG E-N: COHEN 3 N
J BACTERIGL 119 {$3. 1974 3Q72w1U74. Cmden: JQBQQ

22!?/12

75093748. I < .
HRPPENG HF FRABMENTS PRODUCED FROM EGCTERID PHQGE TWE BN9 BY RESTRICTION

ENZYMES HIN-III EEG R“1 AND SRL~1

EUJQRD H1 GQBRIN Q V: HQYWGRD G S
HUPPE*SEYLER’3 Z PHYSIOL CHEH 356 (33. 1975 224 Coden¥'HS2PR

22/3/13
75093741

ELECTRGN MICRQSCUPIC TITRRTIDN BF E3CHERICHIQ~CGLI PQLVHERQEE BINDING
SITEE IN THE BAETERID PHASE T'5 GENUME

ELIN N3 BUJQRD H ,
HGPPE~SEYLER’S Z PHYSIGL CHEH 35$ (3), 1975 221 Coden: HSZPQ

22/3/14
750&7&69

ISULRTIBN BF LQRGE MULECULQR HEIGH? BN9 FROM QBQRQSE EELS FUR FURTHER
BIGESTIDN BY RESTRISTIUN ENZYMES

HLIN N: BRBAIN 9 V: BUJARD H

FEES (FEU EUR BIGCHEN BUG) LETT 53 (1). 1975 S4~8é Codenfi FEELA

22/3/15
75651035

TRQNSFBRMQTIGN UF ES£HERICHZfi~flQLZ BY PLASHID CHINERAS CGNSTRUCTED
IMWVITRU A REVIEW ' 4

CQHEN 3 N5 CHQNE R E Y

ECHLESSINGER7 BQVID (Efl.). MICRUBIULflGYa 1974. VI+317P. ILLU$, QMERICRN
SOCIETY FDR MICROBIULBGYt WASHINGTON: fl.C.» U.3.Q. ISBN 0~91482é~02~G.
1975 &&-75 Caden: D4372

22KB/16
58070007

UDUBLE LENGTH CIRCULAR SENGLE STRRNDED DNA FROM FILQMENTQUS FHAGE/
WHEELER F C3 BENZINEER H H: EUJARB H

J VIRDL 14 (3). 1974 bED~é30. Codenfi dflVIQ-
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22/3/17

58054443

REPLICQTIUN AND TRANSQRIFTION OF EUKQRYUTIC DNQ IN E8EHERIEHIQ~COLI

‘MGRRDN J F: COHEN 5 N5 CHANG A C Y: BUYER H N? GUQBNQN H M? HELLING R B
FREE NATL ACQU SCI U S A’ .71 (5). 1974 1743~1747. fiaden: PNASQ

22/3213

5ao42113 A _
PLASHIDE CDNTRULLINfi svmruesxs or HEMU LYSIN rm E3CHERICHié~CBLI

MGLECULAR PRUPERTIES

@3532; w: RDYER~PUHDRQ B: LINDENMAIER w; suaaan H
J SACTERIDL :13 (3). 1974 a¢4~973. Baden: JUBAQ

22/3/1?

58025594
EENSME EUNSTRUCTIDN BETWEEN BACTERIAL SPECIES IN~VITRD REPLIflATIUN AND

EKPRESSIUN BF QTAPHYLUCUCCUS PLASMID BENEE IN E3DHERICH1A~CDLI
EHANG A B V: CUHEN 3 N
?R0c NQTL QUAD SCI U 3 A 71 (4). 1974 xQ3Q~1o34. Baden: PNAEA

72/3/20
57925524

CGNSTRUCTIDN HF EIULQGICALLV FUNCTIUNQL BACTERIAL PLA3MIDE.IN~VITRU
QHHEN 3 N;-CHANG Q C Y: BUYER H H; HELLING R B
PRUE NATL QCAD SCI U 3 H 7Q (11). 1?73 3240~3244. C¢den€ PNASA

? £22/3/21-34

22{3z21
57m19755

MQLECULAR ‘AND GENETIC srunxaa UP ~AN R FACTQR SYSTEM CUNEISTING or

INDEPENDENT TRANSFER awn name RESISTANCE PLasMzms
VAN'EMBEEN J5 CDHEN 3 N ‘
4 BACTERIGL 11¢-:2). 1973 599M709. Codéné JOBAQ

23/3/22

57fl9327b
LACK BF SPECIFIC INHIBITION OF VQCEINIQ PLQQUE FURMQTIUN BY BQCTERIQ

FHQGE LAMBDQ PRQUUCTE
BRQMN Q3 CQHEN S N
INFECT IMMUN 7 (6). 1973 862-864, Eaden= INFIB

22/3/E3
7461894?

MOLECULAR PRQPERTIE3 BF AN F—LfiC PLUS TETRQCYCLINE RE€ISTfiNCE FLREMID IN

EECHERICHIRMCULI AND $QLMUNELLQ—TYPHINURIUM
LEHERBERG E M: BROTHERS L L3 COHEN S N

  

GENETICS 74 (2 PT 2). 1?73 152*153 Cmdehi BENTQ

13/3 24
5bQé17a6

RE CIREULARIZRTIUN QND AUTONQMQU3 REPLICQTION BF 9 SHEQRED R FACTGR ENE
SEGMENT IN E3CHERICHIA~CDLI TRRNEFDRMQNTS

CCIHEN E2 N? CZH¢«"—1I‘~lI3 A E1 Y -
FRED NQTL QCAE EH1 U S A 70 £5). 1973,1293-1297. Cmdenfi PNQSA

EEISIES
§éO3i4fl1

ELEETRON MICRDSEGPE. HETERU DUPLEX BTUDXES OF SEQUENCE RELQTIBNE QMUNG
PLAEMIU8 BF ESCHERICHIfi*EULI PART 2 STRUCTURE BF DRUG RESISTANCE R FACTQRE
QNU F FQCTOR3

EHHRP‘P Q3 GUHEN'3 N3 DQVIUSUN N

J NHL BIQL 75 (2). 1973 Eflfiflfififi. Baden: dMflBA

».=-':- I-Z‘ I -'1-1.

-136-



-137-

:n;;&ffFfi%rfi__.EE:::,__gw._E_,_:w,W_;;WWWuMw"WmWm.“WW. _ ‘__ .xm ‘_w_ Emmmmwz wwwwwg

73003353

EENBME STRUCTURE GNU THAN3CRIPTiDN CUNTRUL IN BQCTERIU FHAGE T~5—PLU$
EUJARD H; HNUPF H N: KUHLENDQHL G’
HDPPE~SEYLER’3 Z PHYEIGL CHEM 353 I5). 1972 &$3~é84 v Codeni HSZPQ

22/3/E7
54Q6$39O '

NDNBHRUHQSOMRL QNTIBIUTIC RESIQTANCE IN BACTERIA PART 5 ISULQTIDN QND
CHQRQCTERIZATIQN UF R FASTQR MUTQNT3 EXHIflITING TEHPERRTURE SENSITIVE
REPREBBIDN UF FERTILITY

EILVER R P; EUHEN E N
J BACTERIUL 110 (3). 1972 1OB2*1038. Baden: JGEQQ

2“/3/28
53035958

GENETIC EXPRESSION IN BACTERXU-PHASE PART 4 EFFECTS OF P—2 PRU PHASE EN

LQMEUQ INHIBITIUN 3F HOST 3YNTHE$XS AND LAMBDA GENE EXPRESSION
EDHEN 3 N; CHANG A C Y
VXRULUBY '45 (2). 1971 397w4flé. Coden= VIRLG

 

Z2/3/2?
52G3141?

THE SIZE UF THE R11 REGION OF BACTERIU FHQGE T—4/
BUJRRU H: MAZQITIE R J§'BAUTZ E K F
UIRDLQGY 42 (3). 1970 717*723. Cmden: VIRLR

22/3/so

51102380‘
ELECTRUN mzcaaacapv Q? SINGLE sraamnen nma
BUJARB H
J MQL BIQL 49 <1). 1979 125-137. Baden: JMUBA

22/3/31
51102360

GENETIC. EXPRESSION IN BACTERIU PHASE LQMBDA PQRT 8 INHIBITION OF
EaCHERICHIA«BDL1 NUCLEIC~ACID AND PRGTEIN SYNTHESIS DURINB LAMBDA
DEVELUPMENT

COHEN S N: CHANG A C Y
J MQL BIUL 49 (3). 1970 5S7~575. Caden= JMDBA

22/3/32
51615534

LUCRLIZQTIUN OF SINGLE STRAND INTERRUVTIUNS IN THE DNA OF BQCTERIQ PHASE

TW5 PLUS _
BLJQRU H

PRUC NQT flCfiD SCI U 3 R 62 (4). 19¢? i1é7*1174. Sedan: PNAEA

E2/3/33
5DQ7QEB1

EENETIE TRANECRIPTIUN. IN BQQTERIU PHQGE LAMEUQ STUDIES BF LQHBDQ
MEEEENGER RNQ SYNTHESIS IN~VIVD HYERIBIZéTIGN/

CQHEN S N? HURNITZ J
J HDL»EIDL 37 (3). 387-406. 19&8. Coden: JHBBQ

22/3/34
$904473?

INHIBITIDN OF ESCHERICHIA~CULI NUCLEIC-ACID AND PRQTEIN SYNTHESIS BY Q
DIFFUEABLE GENE PRUDUCT DP BACTERIQ PHQGE LAMBD% ABSTRACT!

COHEN E N '
FED PRDC 28 (2). 1?b? 46¢ Sedan: FEPRA

T b7b%.ex5 t21i

Rfimavafi Qfifiéfiifl U5éP4B5
mm ms m iaa Qww c41m:a 10 nhp~u4m+3h,

-137-



-138-

-«.-.~..-1. v..r- J-I..I'1‘ Ill :2 1 m l'C-w‘-.-I an...‘ .Lw::~-..a ;x.v-‘Lvt :.~

$0.93 Twmnet
$10.4? Estimated Teta1 Cost

FiXe7é:LiFe Sciences C¢11ection ~'78~81lUec
(CUFF. Eambridae Scientific QB3a)

Set Items Descriwticn

E2834 DNA
579 DEUXYRIBQNUCLEIE

22372 DNA.BR DEUXYRIBflNUCLEiC
4015 VECTUR? ? E

3354 PLASMIB? ? i
0 PARRGENE? ?

3354 PLASMID? ? DR PARé$ENE? ?
142'T5
204 T(iH}5

4 345 TE DR T(1H)5

S102 PHRGE? ? > E
181 CULIPHAGE? ? *

5117 PHfiGE?‘? DR CQLIPHQGE? ?
107 PRUMUTDR? ?

aw”!.a--.4.....~»=rh...«,H..r..-...«...__.._...4_«.»......_..___,...
1

4'-2.1

CFLR

5389 STRUNG
2920 STRENGTH

7 8177 STRONG UR STRENGTH
8 5830 CLUN?
? 2579 1%2+1%3

1Q 93 4&5
11 3 6*8f%
12 '6 9%10
13 O 12%b
14 15 5&3

43751 PROTEIN? ?
12754 AM1Nu<w>Ac1u7 ?

.15 51423 PROTEIN? 7 UR aMIuo(w>ncIn? ?
15 4 14§15

? ci1+1é

17 é 11+1&
? t17!3/1”6§t12!3/1~6

17/3/1

5Q19i8 _ 14402-G12“7104~N10“8355*V13“
A mode} $0? a molecuiar c1oning svstem in higher wiantsz isolatien of

P1ant Promaters.
MeaahersR.B. 3/NcKnishtxT.B.
(Dew. MicrabioT. and Bot.a Program in Genet.» Afhensw Ga 30602, USA)
PubT.bv= Plenum Press. (19&O3 P. é3~75 1?8O

In: Genome araanizaticn and expreasion in Plants. Leaver? C.J. 5

0—30b—4Q34Q~4

17/3/2
495497 8QO?12Q4850 1312b—B12“&478~NiO*7522~V13“
Structure 0? Moianev murine Eeukemia viva} DNA: nucleotide sewuenae OF

the 5’ lung terminal repeat and adiacent ceiiuiar sequences.
Van B@V€F@RaC. ; Gaddard$d.Bw 5 Bernsvfi. : Verma.I.fi.
(Tumor Vira1. Lab.7 Bath Inst.» PU Box 85800» San Ui€901 SA 92138: USA)
Proc. Natl‘ Acad. Sci, USA 77i&}a 33Q7—3311, 1980

17/3/3

495496 EO091204349 IBIQSMG12“b477~N10“7490—V13“
Mucienfide sequence of Moficnev 1eukemia virusfi 3’ and reveals detaifis 0%

rew1itatian= anaioa to bacteria} fransPosmnsu.and an unexpected gene,
8utc1i¥Fe»J.Gw 3 3hinnick»T.M. 5 Varma1I.M. %rLerner,R.Q.

va-«—~~«aL£L3Fm—«t%>LAa«w3£w%~rhk¢*V_$m%®¢fi&;%mm«JxC£fiLQfi%%m£:L$flwmmCu%%mmm—gQQ$%£Lm~mmJ«Rw%J&J4kQw¢«mQxLwmWmw—
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\L*'¢I-‘u i..«¢r51. r,ixI'.I Lvcvu 1HH1!'.HiU|I‘r ~'.Z|L.1‘-.L}“r'b L.~I.I.!|u n2::n. Vu-.nnUu.,-1 i_»:1 u-..-1 15.1 '_ar'1

?2Q375 USA}

PPBC. Natl. Acad. Sci. USA 77{5)1'33Q2*33OG1 .1980

1713/4

491@O9 SO0?12OGSSS 13?99—B15“13432wB12“
Cloning of replication and incompatibility Functions nF the antibiotic

resistanae Factor R1. ' '
KnI1ek:R. ; GnebeTaN.

(Inst. Ganet. und Miknabic1., Univ..Wurzbunaa 8700 Nurzhurav GFR)
Pub}. bvi Japan Scientific $ncietie5 Press/Univensitw Park Press:

distributed in Eunape bv MTP Press Ltd.’ - Fa1ccn House, .Cab1e 5%.,
Lancagter, Lancs. L91 1PEa UK. 1?79 P. #7~5E 1979 .

In: Microbiai drug resistance. V01. ’2. Mitsuhashi»S. (ed.) 3
D*B3?1-1414~1

17/3/5

477237 80071277990’ 10é?1~B15”10081—G12“5260~N10“

Nuc1entide seauence or the E., c¢1i sane .codins For dihvdrnfoiate
neductase.

$mith»B.R. : Ca1va.d.M.

(Sect. Binchem.» Mo}. and C611 Bio1.+ Div. ‘Biol. Sci.. tunnel} Univ.7
Ithaca» NY 14853: USA) " ’

Nucleic Qcida Res. 8(10}# 2255~2274a 198$

17/3/6

276798 79090402203 135&3~B14“
Internatinna1 meeting nfi the Eociete Francaise de Microbioionie “Genetic

en9ineerina:'structure and exnression 0F cloned aenez’.
ne}d in Paris. France on 8~? June 1?78).

flnna Microbial. 1293(4). 492-536, 1?78

12/3/1 ,
593720 ' 81081239373 9é18~G13*5733~N11”6703~V14“

C¥mnina and exnressian of hacterinphase T5 BN9 in Pha9e._
Me1niHov,A.A. : GIuchnv.I.L. 2 Fndaral.
(Inst. Biochem. and Phv5iaT. MicPanr9.s Qcad.‘ Eci. USSR: Poustchinoa

Mnscnm Region» USSR) '
,Mo1u Biol, 15(3). 53B—S4é»_ 1981

12/3/2

4?éé1O 300?127724O 10b90~B1§*10282~G12“S428—N10“
fina1vsis 0? gene contrni si9na1s bv UNA fusinn and cloning in Escherichia

CG1i.
CasadabanaM.d} 3 Cohen18§N.
(Hep. Genet. and Med.¢ Stanford Univ. Sch. Ned.7 Stanfnrda SQ ?43O51 USA}
Q. Ma}. E161. 138(E)a 17?*207: 19$0

12KB/3
458b?2- BOOSIEESIB7 797§~B15“439?~fi8“45?4~U13“
Fluorescence changes nF a membrane~bound five during bacferiophase T5

in¥ection QF Escherichia coii.
G?enn,J. 3 %Duckmanth7D$Hn
(DeP« Immunei. and Made Micnobio1.q Univ.. F}nnida C911. Med.»

Gainesvillea FL 32610: USQ)
J. Viral. 33fi)z 553~556v 1930

12/3/4
271052 7903123023?’ 1073 ~B14“3322~M7“5S97—V12*
are c1ass I (Pne—aan1v) Profeins 9? bacteriophage T5»suFFicient to induce

abartive infection 0F Co?Ib+ Eachenichia coii?
Giennwd. E Cheuns7A.K.~M. § %DuckmonthaB.H.

(Den. Immunm1. and Mad. Micnobio1.s Univg F1orida7 C011. Ned.»
Gaine5vi11e: FL 326107 U39)

J» Vino}. 3Oi2}7 431~437» 1979
....._...__,.w.....~.....Ww..~4.........,....._.........4,..._...‘~........~,.......,._...,,..........., _......v r-——«~ »—»-~—-- :-/- ~.—_..... , /_.__., .. . P
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12/3/5

24éO4E 7?0512SS?1O S797~B14*5é92—G11”3B92~N?‘5171—P8“3453—V12“
Interactinn aF Escherichia coli RNA Polvmerase with Promoters of several

cmliPhaae and Plasmid DNA5. *
van Eahaiwyfi. § Buéard,H. .
(Mal. Genet. Univ.’ Im Neuenheimer Feld 230» 6900 Heidelberg. GFR)
PPGC. Natl. Acad.Zci. USA 76(1). 1B?*1937 1979

12/3/5

Q1092b 78031206479 vé20*VI1“ _
Ennstruction of recembinant molecules of DNA in vitro, and cloning with

the use 9F~ECdR1* activitv of restriction endonuclease ECQRI.
Mel’nikove 9.9. § Kuz’man, N.P. : KoPvlova—Sviridnvas T.N. § Baeva A.A.
(Inst. Micrfib. Eiachem. and PhYsiol.. Acad. Sci. USSR, Pushchinna Moscow

Districta USSR)

Duh}. Akad. Nauk SSSR -232(3l, bB7—é9Q» 1977

2 AU=EUdHRD. H.
5 9U=EUdARUsH.

- 13 7.E4 UR Eb
? t1B/3/1-7

W18/3/1

{ 605378 31091204346 12010*B13“7271—V14“

_ Prmmnter sites in the genome of B. 5ubtilis.Pha5e SPPi.
l 3tuber,B. 5 Morelliyfi- 2 BuJard.H. 9 Nontenesro.M.A. : %Trautner,T.A.

5 CMax~Planck~In5t. Mal. Ganet.s Aht. Trautners Ihnestr. 63/73, U-100$
v'Berlin 331 GFR) l

«Mal. Gen. Genet. 181(4)7 518~5211 1981

18/3/2 M
581032 10?G0*B1b“798é~G13°4&6B—N11”

Ursanization aF.transcriPtiOnal signals in Plasmids PBR322 and PACYC134.
Stuherafl. 3 BuJard{H. ,
(Hal. Benet.» Univ.~Heidelher97 Im Neuenheimer Feld 230. $900 Heidelberg:

GFR) -
Prac.'Natl. Acad; Sci. USA 78(1)» 167-171, 1981

18/3/3
524339
The interaction of E. cnli RNQ Polvmerase with Promnters.
27 refs.)
HuJardaH.
(Mol. Genet.’ Univ. Heidelberg, Im Veuenheimer~Feld 230: fl~69 Heidelbérsa

GFR) '
Trends Bimchem. Sci. 5(1O)7 274~2787 1?8O

13/3/4 ,
246042 79051255910 57?7~Bi4“5b92-G11“3892—N9“5171~PB“3453-V12*
Interacticn 0F Escherichia coli RNQ rnlvmerase with Promoters 0? several

calirhaee and Plasmid DNAE.
vnn Babainafi. 3 BuJard,H.
(Mol. Genet. Univ.q Im Neuenheimer Feld 239: 6?0O Heidelberg. GFR)
Frmc. Natl. QCad.Sci. U89 75(1), 18?~1?3: 1979

79041242634 4621-G1i“2é1&~N?”2113~V12”
microscopic analvsis 0F in -vitro transcriptional cnmplexesi

marrina of Prommters 0F the.colirha9e T5 genome.

Etuber.D. : Deltu5»H. l EuJard7H.
(Mol. Genet. Univ. Heidelberg. Im Neuenheimer Feld 230: D~é90O

Heidelberg; QFR)

Mol. Gen. Genet. 1é&(2). 141‘1497 1978
_ .v,.
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1SJ3f&

O42é12 780é1237&50 3848~B13”43?4~G1Q*208?~NS“3327~V11“
Interactimh fif E. co1i RNA P01vmePase with PFOm0t0PS‘UF co1iPha9e T5. The

rates QF complex Fonmatinn.and decav and their correlation with in vitno

and in viva transcriptional activitv,
van Gabaina fl. : BuJaPd» H.
(M01. Genet.e Univu Heide1berg,

Heidelberg: GFR)
M91. Gen. Genet.

 

Im Neuenheimer Fe1d 230: D—6900

157(3). 301~311: 1977

18/3/7
025242
Electron

and linear
5tUh€?1
(MQX.

Heide1bera,
Mml. Gen.

1b0S—A13“1QO&*G10“?2é~N3“1417—V11“
at DNA: determination o¥ absolute molecular weights

78051223233
microscapv

densitv.

U_ 3 Buiard; H.
fienet. der Univ.

fiFR)
Genet.

Heide1bera~ Im Neuenheimer Feld .230. Q-6900

154(3), 299~3o3, 1977

"J-

1? 14 ALzCUHENa $.N_

20 34 RUmCflHENs8.N.
? c(19+2@)*1B

21
c21%(2+3+5+6}

48 <19+20)-18
..‘y

23 33 21*(2+3+5+b}
? c22%8

23
t23/3/1—&

’1S 2Z§S4-
..__

23/3/1
57?S27 7223rA1é*9883wE16“?878~G13“

The develnament 0? a clanins svstem For Streptomvces.
Eibh,M.d. § Schatte1yd,L. = EohenuS.N.
(Dew. Genet. and fled.» Stanfard Univ. Sch.
Biol. Actinmmvcetes Relat. firs. 15(1):

Med-1
33‘4G1

Stantardu
198%

CA 943051 USA}

23/3/2
528158 3023—B16“2é2&~G13“
In vitra gene Fusions

.beta.~8aTactnsidase seament to
Proteins: Eachehichia Cali P3asmid vectars For
tran51atiana1 initiation 5iana15.

CasadabanaM.J. § Cheuad. 5 CohenaS.Nfi

that Join an enzvmaticaiiv active

amino—termina1 fragments nF exnsenons
the detectian and cionins at

(flew. Bi0PhYSs and Theoretical Bio1.1 Univ_ Chicago: Chicasaa EL 6063?,
USA) ‘

J. Eacteria1. Z4312), 971-9&0: 1?3Q

23/3/3
47béiO S007127724O 10590-B1S”1GE82~G12“542BwNiO”
Analtsia OF gene tantra} sisnala b? BN9 Fusion and cloning in Escherichia

cQ3i.
Casadaban»M.J, 3 C¢hen,3.Nu
(UeP. Genet. and Med.: StanFard Univ, %:h, Med.» Stanfcrda Ch 94305: U89?
J. Mu}. Bial. 138(2). 179-207, 1980

23/3/4
472346 %0Q71272660 432&~N10“
Immuno1maica} detection and characterizatian a? Products t%ana1ated §rom

cloned DNA trasmenta.
ChTirh_H & 5 Pnhmn“Q H E Mrnmwi++,H Q,
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..«.~..u.raoz:.n -.~~..«us.n>«...-n1~u 1 |~5.an_-1..I.L.\.I.)xlI-\..‘o

Thea. Med.. 3tanF0rd Univ. Sch. mea.. StanFmrd. on 94305. USA)
Methods Enzvmex. 43. 443-453. 1979

231315

473132 90071272446 7487—A15“?364-B15”10082-G12*4770~NiO“
A DNA clnnina svstem for interspecies gene transfer in

antibimtic—Producina atreptomvces.
Bibbufi. 3 3chotteX.d.L- § C0hen.8.N.

(HEP. fienet. and Med.a Stanford Univ. Sch. Med.’ $tan¥mrd: 09 94305: USA)
Nature E34(575é). 52$-531. 1980

EBJB/Q
23774é 79Q?1294207 1122?«B11*&1B2~N9*é921~Vi2“

Dinning and endonuclease maPPins ¢F the hepatitis B viva? genome.
$nin5k$.d.d. 3 8iddinui.A. 2 R0binson:H.S. 3 C0hen1S.N.

(QEP. Med.; Stanford Univ.. Sch. Med.. Stanford. CA ?4305. U89)
Nature 279(E71137 34é~348. 197?

? t23£3/7~i2

23/3/7
248713 7905125878? 7213~B14”b6é9~G11“3854~N?“

Constructian a¥ bacterial F1a5miés that cnntain the nuciemtide sequence
for bovine cmrticutroPin*.beta.w1iPntroPin FFQCUPEUP.

Nakanishiqfi. 5 1D0U€7A. = Kita.T. 3 Numa.8. 5 Shan9sQ.C.Y. : Eohena5.N. 5
Nunber9.d. : Bchimke.R.T. .

(HEP. Med. Chem.» Kvato Univ. Fac. Med.. Yashida. Sakvo—ku. Kvntn.éE&.
Japan}

PPBC. Nat}. Acad. Sci. USA 75{12)« $021-$025. 1?78

E3/3/S
E42335 79051232321 &O74—B14“5515~G11“30?3—N9”
Structura1 and Functionai analvsis of cloned DNA segments containing the

hepiication and incamwatibiiitv reaiuns 0? a miniwiasmid derived Fram a

cop? numben mutant nF NR1.
TaY1BF7D.P. § *C0hen7S.E.

(Bap. Med.’ Stanford Univ. Sch. Med.. Stanford: CA 94305. HSA)
J. Bacteria1. 137(1)» 92-1047 197?

2?/2/?
Ls2149 79041241953 391B~B14“4347~G1i“2é03—N?“
In5tabi1itv 0% Piagmid BN9 sequences: macro and micro evolution 0F the

antibiotic resistance Plasmid Ré~5.
Timmis1K.N. s Cabe11oaF. 3 Andresai. 5 Nordheimafi. ? Burkhandt7H.J. ;

E¢hen.8.N.
(Max~P1anck—Inst. M01. Genet.» Ihnestr. é3~73. D-1000 Eer1in 33. GFR)
N01. Gen. Genet. 1é7(1)7 11~19. 1978

   

23/3/10
21772e 7?O21228514 E778«B14”23Q5~Gi1“1é?4—N?“
Phenotvwic expresaion in E. co}: 0? a DNA sequence coding For mouse

dihvdro¥01ate reductase.

ChanB.A.C.Y. § Nunbers7J.H. 2 flaufman«R.d. : Er1ichyH.fi. 5 3chimke»R.T. 9
&Cmhen.B.N.

{Rm 8337. 8tanF0rd Univ. Med. Cent.» StanF0rd. CR @4305; USA)
Nature 275(5&B1). b17~b24. 1973

2131/E!/11
211233 7?O21221173 1555~B14”111E~G11“?S2—N9“
Cionine and characteriaatiun BF EcaRI and Hindiii restriction

end0nuc1ea5e~senePated §raaments of antibietia resistance Plasmids R$%5 and
R6.

TilT!I1cif:“=:t'-:...N-. 5: C3&.1I%<E"5§C%:Fa ? f.Zs3hETiaE1.,N.

€Ma%~P§an£k—1nst. M91. Génet.» Ihhestrasse 63-73. D—1000 Berlin 131 BFR}
M.»».w n...... .*.~.—..»..».-» 4.2.»-n-ax ~v:~1_w::*7 1‘s:>'7»:v
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‘3/3/12
EOZSQ3 73121203353 14297—B13“12451—G10“&O?5~NS“83&9~V1i“
Constructiah and characterization 9F amPliFiahle mutlicopv BN9 clnnina

vehicles derived Fram the P159 crvptic miniplasmid.
Chang» A.C.Y. ; Cohen: S.N.

iflap. Med.a StanFord Univ. Sch. Med.» 8tan¥ordz E9 94305? USQ3
J. Bacterial. 134(3), 1141~115&. 1978

? E23/3/13~18

E3/3f13
099332 73112102253 12S2?—B13“11B?2~G10“5OSE*N8“S444~V11“
Revlicatinn Functions 0? antibiotic resigtante Plasmid Ra-5 and Fertilitv

Plasmid F’lac.
Timmis» K.N. 9 findre§u I. : Cabelloa F. : Evnenkiy R.M. : Cohen, S.N. :

Burkardt» H.J»
(Max~Planck~In5t, Mel. Genet.s D-160$ Berlin 33? EFR)
Publ. bv: fimerican Smcietv For Microhiolegvw IQIB I St. N.M.s washinston»

DC 20005, USA 1978 v. 99~1fl4 1?7E

In: Microbinlaaw w 1979. Schlessinger» H. (ed.) 1 O~91433b*15~E

EBIS/14
099335 T81121Q2241 12551—813*117&8—G1G“E172~N%“8363%V11*
Blaming aF HindIII and EcoRI ¥ra9ments 0? the R6—5 Plasmid bv insertional

inactivation.
Cahelln» F. 5 Timmis» K. 9 C0h€fis S.N.
(Hep. Ned.’ StanFard Univ.= Stanford» CA 94305» U39)

Publ. bv= American Smciefv Far Microbialosvq 1?13 I Qt. N.w., Hashinston»

BC 2000b» USA 197% P. 42~44 1978 ?
In: fiicrabi¢lnév W i??€,-Schlessinfiera D. led.) 1 Q~?14S2é—15~8

23/3/15
077743 73101271206 973@—E13“82OB~G10*

Q rsengitive radinimmunoassav $9? detecfina Prmducfs translated Frgm
cloned UNA Fragments"

Erlich, H.A. : tmhen: 8.N. : MCDQVitt1 H.fl¢
(Div, immunol.» Dew. Med.’ 3tanFord Univ. Ech. Med.» fitanémrds CA ?43DE»

USA)

Cell 13(6): &81wb8@7 1?7$

EEIBXIG

D7681E 7$Q?fl1014@& 9739~B13“3581~N8”6334~U11“
Properfies and reaulatian of DNA rewlication arigins and associated

Functions in multiwarisin nepliccns.

Timmisv K. 2 Cabellc, F. : Cfihéfia 3.N§
(Max Planck Inst. Mal. Genet": Ihnénatr. &3~73a 1 BerTin~Hest7 BFR)
Publ.hv=8#rin9@r—Verlag KG, D*1000 Berlin 337 Haidelberaer Platz 31 GFR:

1?77a w.417w424
In3Pla5mid5, Medical and thenhetical a5Pect5. Mitauhashis 8.: Rmsivala

L.% Krem¢r$u V. Cedsu} 3 3-E40~Q7?4b—7

EEXS/17
038955 73052100333 404é~E13“3400—G10“1&4?~N8“28b7~Vl1“

Maleuular cloning mf Plasmid DNA: Praperties a? recombinant Plasmids in
twanséarmed bacteria.

Timmis: K. : Cabella» Fa § Cmhena 3.N.

(Hax~Planck—1nst. M01. Gene%.: Dv1000 Berlin 33? Ihneatr. @3w737 GFR)
Publ. bv=Els&vier/Nmrth«Hollane Binmedical Press» PD Bax 211: fimsterdama

Netherlands 1?7é Pu263~E7b 1?7é

In=Modern trands in‘bacterial trans¥mrmation and tnan5Fectiom. PQPt0léSs

A.§ Lwweza R,3 EsPiqasaa M. iedifabg) . 0~?EQ4"G@0QwO

23/3/18

,z':"«:“«:Ki‘.*.££.’-‘<3 . . . '7:’—”:1”1L‘a1 ’?'..‘.'«."?J'?fJ’?3 .. .,_’I{’TI.:"2f‘?!~’-:11! 1 f:.~’*”,;fH"L.'?!.—~f3:! V1-‘C‘-.1 I~.‘;:.’J..'.'-".-?.“J.'—"«:";'.'.*C»".T:"1 -.~S,).1. Ti v-’.'-_ ..
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23/3/12
102803 73121203303 142?7—B13”124E1~G10“60?5~N8“S3b9*V11“
Cnnstruction and chavacteniaatimn e? amP1ifiab1e mut1iccPv DNQ clmnina

vehic1es dérived From the P159 crwptic miniwlasmid.
Chang: Q.C.Yn § Bnhenu 3.N.
(Den. Med.1 8tanFord Univ. Sch. Med,» 3fan¥nPd» CA 94305: U39)
J. Bacteria}. 134(3): 1141-1156: 1978

J
r'?‘ 23/3/13~1S

23/3/13
Q?:332 78112102258 12529~B13“1i8?2—G10“5082~N8“8444~V11*
ReP1ication Functions 0F antibiotic resistance Piasmid R6~fi and £erti1itv

P1asmid F'1acw
Timmisa H.N. 3 Andresa I. S Cabefiloa F. 3 Svnenki» R.M. : Enhena S.N. :

Burkardt» H.J.
(Max-P3anck—In$t. Ma}. Genet.’ B—1000 Eer1in 33» GFR7
Publ. bw! American Societv For Micrmbio1oav1 1913 I fit, N.N.s Washin9tQn:-

BC 200Qés USA 1?78 P. 9:*1G4 1978
In: Micr0bim1n9Y _ 1?78. 3Ch1QESiWEGP: D. (ed.3 1 D~914326~1fi*E

23/3/14
U99315 78112102241
Clanina 0% HindIII and ECORI Fnaamenta

inactivation.

1E551‘B13“117&3~G10“5172~N8“S3b3*V11”
0? the Ré+5 p1asmid hv insertinnal

Dabe11o7 F. 5 Timmis, H. 5 Cohen: 3.N.
(DeP. fied.a StanFord Univ.’ Stanford» fié 943059 USA)
Pub1. bwz American Eocietv for NiCPfibiQ1O5T1 1?i3 I 3t. N.W.1 Nashinatany

38 2OGO6a USA 197% P. 42~44 1978

In: Nitrmbiolaav _ 1?7S. Sch}es5inaerz E. (ed;) 7 O~91432é*15~B

23/3/L5

$77748 7BlQ1E7120é 973é~B13“32Q8~G10*
Q sensitive radioimmunoassav for detecting Prwducts translated from

cloned DNQ Fragments.
EV}iCh7 H.A. 9 Cohen: S.N. Mcflevitts H.D.

Med.. Stanford Univ.(Biv. Immuno1., Hep. Ech. Mei.’ Etanfnrds DA ?4305»
U39)

Eel? 13(4): &E1w&E?a 1973

E3/321$

D7631B 780?21Q14é4 ?739-B13“3581—N8“b334—V11”
Prnperties and reau1a%ian oF DNA reP1ication

Functions in mu3ti~mri9in replicmns,
arising anfi asgociated

Timmis» K. § Cabe¥1¢, F. ; Cohen: S.N.
(Max P1anch Inat. M01. Genet.7 Ihnenstr. &3~7? 1 Ber}in*we5t7 GFR§
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in viva site~sPeGi¥ic aenetic recombination Pramnted D? the ECQRQ
"estriction endmnuclaase.
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NUCLEUTIEE SEQUENCE BF MGLUNEY LEUKEMIA VIRUS 3’ END REVEQL8 DETAILS OF
REPLICATIUN RNALUGY T0 BACTERIRL TRANSPOBUNS AND AN UNEXPECTED GENE

SUTCLIFFE J G: SHINNICK T M: VERMQ I M: LERNER R A
DEP. CELL. DEV. BIOL.1 SCRIPPS CLIN. RES. FUUNU.. Ln JDLLA. CQLIF. 92037,

USR.

FRQC NATL ACRE SCI U S A 77 (é). 1980. 33G2~330é. Baden: PNASA
M, Language: ENGLISH

The sequence 0? a cioned DNR Fragment 1108 base Pairs 19mg which
carresponds to the 3’ end of the Molanev murine leukemia Pravirus was
determined. The ciane was obtained as the wrimarr wruduct QF reverae
transcription and begins with the Ho1¢new stncns stop sequence, than

extends tamards the 5’ and 0f the Pravirus. The Eeauencei Proves that
reverse transcrintase switches temP1ates during minus strand svnthesiss
defines the limits a? the 515*base~Pair repeats whith acaupv both ends o€
the integrated PPDViPUS§ shows that the structure oF the Provira1 repeats
has strong anaiosv to bacteria} insertiun seauencesa indicating that the
Hcianev Provirus is a transpcsonz identiFie5 the Putative Prnmotnr Far

aenemic transcriptimn within these repeats: shows that the Presumed nriain
of End strand 5vnthesis¢ which Ties Jugt autaide the 3’ reweat» has

tentiarv structure analoaous to sin§1e—stranded bacterinphase aPisins~ of
ren1ication: s¢1ves the amino acid sequence HE most cf 915E, the

cahboxv~termina3 Product 0% the env gene: a11oms detai1£d mapping 0? the
mink ceii Focu5~Formina virus suhstitutian Iocua in a_centnaI imcatian
within the 3P7O region ef the env gene: and identi$ies a Iona open
tran53ation ¥rame to the right nf tha env gene (H gene) which cnuld be

invaived in 1eukemosenesis.

?’t12/3/1-5

12/3/1
73078508

MOLECULQR wEIGHT DETERMINATION OF TRANEPDBON TN~233.
CHEN J: YQIKIN H§ WQNG Z; HDNG H ’

LAB. QF MICRUEIULUGY7 SHANGHAI INST. 0F PLQNT PHYSIQLflGYa QCQDEMIA SINIER

fiCTA EENET SIN 8 (3). £981. 1$9—1?5. Coden: ICHPE

12/3/2
70023276

ANALYSIS QF GENE CQNTRGL SIGNALS BY DNQ FUEION RND CLONING IN
E8CHERICHIA—CQLI

EASQDREQN M J? CQHEN S N

QEP. BIUPHY3. THESE“ BIQL.a UNEV. CHIC.: CHIBfiGDu ILL» 6063?» U3fi.

J MQL BIQL 138 (2)3 193$“ 179*208. Baden: JMOBQ

12!3f3
70003648

Q NEH SYSTEM FQR STUBYING MULECULQR MECHQNISMS BF MUTQTIBN BY CQRCINUGEN3
BHQNUT Q 35 KHAN S Q; CHQMBERS R N

DEF. BIGCHEN.s N.V» UNIV. EC”: NEfl.= NEW YURKa N.Y. 1QQ1&7 USQ.
J BIUL CHEM 254 (243. 1?7? (R583. 1930). 12&B4~12b93m Baden: JECHA

12/3/4
é?O5756O

A NEW HQST VECTUR 8YSTEfi RLLQNINQ SELECTION FUR FDREIGN UN§ INSERTS IN
BQBTERID PHASE LQMEDfi—GT

DQUISUN J1 BRUMEL F9 MERCHEZ M
UNIT MEL. E§UL.v INT, INET. CELL. PfiTHQL.7 QVE. HIPPQCRQT 751 B 1200

BRUSSELS: EELS.
¢m¢yWm mh&M&JAWmQw4w1nA»- M..,$.C3$I.’I€!3T1...£’_E.4£3'I‘.’Eh.__ _.Lr:nr:» ./:x x. .. . 2.,-.-» ._‘ ann r- ». 4 4». w_, - r: r: K 1:: T‘!
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CLONING OF BACTERIU PHASE T~S DNA FRAGMENTS IN PLA3MIU'PBR-322 QND
BACTERID PHAGE LAMBDA-GT~NE3

BRUNEL F? DAVISUN J2 HERCHEZ M
UNIT MEL. BIOL.: INT. INST. EELL. PATHUL.y AVE. HIPPUCRQTE 751 B 126$

BRUSSELS: BELG.
GENE (AMST) 8 (1). 1979 (REED. 1?3G). 53*&8. Codenn BENED

? t12/3/b~10

12/3/6
18052074

FLUGRESCENBE CHANGES BF 9 MEMBRANE BOUND BYE EURING BACTERIU PHASE T~5
INFECTION OF ESCHERIDHIA"CDLI

GLENN J: HUCKNURTH D H V
J VIRUL 33 41). 1?am. 553-555. 'ceden= JUVIA

12/3/7

68047507 _ VTHE NUCLEQTIUE SEQUENCE REBGGNEZEB BY THE ESCHERiCHIA~CQLI K-12

RESTRICTION AME HUDIFICATIUN'ENZYMES
KAN N C; LAUTENBERGER 4 A3 EDGELL M H: HUTEHISQN 5 A 111

HEP. BIO V ‘
1E UNIV.’ NEN HAVEN, CONN; 05520, U59.

4 NUL BIOL 130 (2). 1979. -191—210. Baden: JMBBA

12/3/8 .
67066746 >

INTERACTION. DF ESCHERIfiHIQ*CBLI RNA PflLYMERfi$E-EC~2.7.7.6 WITH PRDMOTERS

DF SEVERAL CDLI PHAGE AND PLRSMID DNA '
VON GQBAIN A: BUd§RU H
MQL. GENET. UNTV.7 IN NEUENHEIMER FELD 230, 5900 HEIDELBERG7 W. GER.

PROS NATL ACRE SCI U S 9 189~i93, Codenl PNRSQ?6 (1); 1979.
/Tnsin sdcpatnt '

12/3/9
&S03439b

ELECTRDN MICRUSEBPY HF BN9 HETERMINATIQN GF ABBQLUTE MOLECULAR WEIGHTS
AND LINEQR DENSITY

STUEBER D: BUJARD H
HOL. fiENET., UNIV. HE1mELB., 1M NEUENHEIMER FELD 230, n~a9oo HEIDELEERG,

w. GER.
MUL GEN BENET 154 (3). 1977 zfiawsna. Baden: MSGER

H12/3/10
770&8741

INCURPBRATIDN DF UNA FRQGHENTS up BACTERIU PHASE T~5 INTD THE
E3CHERICHIA~8GLI PLQBMIB PML«21

EEIERSTDRF K; VfiN GABfiIN As
HUPPE~8EYLER’3'Z PHYSIDL CHEM

BUJRRD H
357 (33. 19?6 308 C0defi!‘HBZPR1

.,_1§

3

?'c&%3:sProtein? ? or amino(w)acid? ?

14 9 5&3
1305a? PROTEIN? ?

29599 RMIND(w)ACID? ?
15143848 PRUTEIN? ? GR ANIND(M)QCID? ?

? :i4%1§

16 3 i4%15
? tie/3/i~3:end/savetemp
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THE QRQI~C MUTATIUN IN ESCHERICHIfi~CDLI E~R
CASS L E? HBRNITZ Q H§ HILCBX.G
DEF. M1CRflBIflL.: UNIV. CALIFDRNIfia L03 fiNBELE3a CQLIFDRNIA 90034.
J BQCTERIUL 14$ (3). 1?81. 1093-1105. 80den= JUBQQ

lb/3/2
70057410 V .

NUCLEOTIDE SEQUENCE UF MQLQNEY LEUEEMIA VIRUS 3’ ENE REVEALS DETQILS UF
REPLICQTIQN RNALOGY TD BACTERIAL TRQNSPDSONS-AND AN UNEXPECTED GENE

SUTGLIFFE J Gfi SHINNICK T M: VERNA I N: LERNER R R
‘ DEP. BELL. DEV; BIUL.a SCRIPPE CLIN. REE. FUUND.¢ LR JGLLQ, CALIF. 920377

U89: ~

PRUC NATL READ SCI U S R 77 (b). 1980. 33U2~330&. Coden= “NASA

15/3/3
59023057

TRANSCRIPTIDNAL AND POST _TRANSDRIPTIQNAL QUNTRDL BF-RNA PQLYHERAEE Awn
RIBGSQMAL PROTEIN GENES BLDNEDv.QN CDMPDSITE cUL—E~1 PLASMIDS IN THE
EACTERIUM E3cHERICH1A~c0L1

DENNIS P F; FIIL N P

HEP. BIQCHEM.a UNIV. B.B-s VANCOUVER: BLC. VGR 1N5: CAN.
J BIUL CHEM 354 (lb). 197?. 754Qw7547. Sedan: JECHA

Seria1§T21I
2SmaYB2 9:89:47 U5eP4ES

$19.32 0.178 Hré Fiiefi 17 DEscriPt¢rs
$1.07 Tvmnet

$11.3? Estimated Tota1 Cast

17 10 &U=BUdARD H
? , V

A 18 I 73 AU=CQHEN 3 M
7 ¢18%2+18%8+18*ifi+b)+18*8

19 48 1s*:+1s%s+1é&z5+a)+:a%3
? c1?%8

20 23 19%8
? c1B%i7

21 1 1e%:7

7 :2:/3:c17—21:c2o~21

21x3/1
73952257

CLUNING QND QNRLYSIS GF STRONG PRDMUTERS I3 —HfiDE PDSSIBLE BY THE
BUWNETREQM PLfiCEfiENT OF H RNA TERMINATIUN SIGNQL.

GENTZ R5 LfiNGNER A: CHQNQ A C Y: COHEN 8 N? BLJARD H
MDLEKULQRE GENETIK BER UMIV.a é?0O HEIDELBERG: FRB.

PROS NRTL HCQD ECI U S R 7% (8). 1981. 49Eé*4?40& Baden: FNQSQ

v2 9 i7*21
23 22 ZOWZK

? £22/3/1-9

22f3/1

’2080449
PROMDTER SITES IN THE GENUME OF BQCILLUSWSUBTILIS PHQGE SPP~1
STUEEER E3 MURELLI G3 BUJQRD H: MGNVENEERQ M Q; TRAUTNER T A

‘HfiX~PLANCK—INST. MC . BENETIK= GET. TRRUTNER 1 IHNESTRRESE 63/73» D*1QQO.r'r‘:1 TM *.-*a, rr-r-._, nu-n r;r—r".
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[57] ABSTRACT

Method for preparing high signal strength promoters
and terminators and DNA compositions employing
such promoters and terminators. T5 ‘phage _is~cleavved to
provide for DNA sequences having intact promoters.
These promoters are inserted into vectors separated
from a balanced terminator by a gene ofinterest and the
terminator is desirably followed by a marker allowing
for selection of transformants. High efficiencies in tran-
scription of DNA can be achieved with the highly ac-
tive T5 promoters. The promoters and terminators are
used in hybrid DNA for efficient expression of struc-
tural genes and transcription to provide RNA sequen-ces.

15 Claims, 1 Drawing Figure.
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CLONED HIGH SIGNAL STRENGTH
PROMOTERS

The government has rights in the invention pursuant
to Grant Nos. AI O86l9 and GM 2724_l awarded by the
National Institute of Health.

The research was supported in part by a grant from
the Deutsche Forschungsgemeinschaft.

BACKGROUND OF THE INVENTION

1. Field of the Invention

Having established the feasibility of producing a wide
variety of naturally occurring and synthetic polypep-
tides“ by means of hybrid DNA technology, there are
continuing and extensive efforts to provide for more
efficient and economic methods for? producing the poly-
peptides. In developing a process for the commercial
production of polypeptides, many factors will be in-
volved in optimizing the economic and efficient pro-
duction of the polypeptides. Included among these fac-
tors are regulatory signals, which are DNA sequences
involved with the regulation of replicaton, transcription
and translation.

One area of interest is at the level of transcription.
Transcription involves the enzyme RNA polymerase.
The RNA polymerase binds to a site called a promoter.
It has been observed that promoters vary in their activ-
ity, as evidenced by the number of initiations of RNA
per unit time or the strength of binding of the enzyme to»-
the promoter site. The promoter may have one or more
sequences that bind, which may or may not be contigu-
ous. The more active promoters are referred to as
strong promoters.

It was found that when introducing a strong pro-
moter into a vector and employing the resulting plasmid
for" transformation, one could not select transformants
based on expression of markers which allowed for selec-
tion. Therefore, cloning of the strong promoters was
not feasible. It is therefore desirable that methods be

provided which would allow for the screening of strong
promoters and terminators and their subsequent cloning
to be used in conjunction with the replication, transcrip-
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tion and translation of the genes for production of 45
DNA, RNA, and polypeptides.

2. Description of the Prior Art
Promoters from bacterial and viral sources have been

cloned in E. calf, and their signal strength in vitro has
been studied using expression from distal prornoterless
sequences encoding B—galactosidase or other proteins
{Casadaban and Cohen (1980) J. Mol. Biol 138, 179-207;
West and Rodriguez (1980) Gene 9, l75-193). Attempts
to clone small DNA fragments carrying the strong
promoters of bacteriophage T5 have been unsuccessful
(V. Gabain and liujard (i979) PNAS USA 76, l89, 193),
Fragments of T5 DNA having both a strong promoter
and a strong termination signal have been cloned.
(Breunig U979) Dissertation (Univorsitat Heidelberg,
Heidelberg, Germany» Analysis has shown that tran-
scriptional regions of several E. coli plasmids are orga-
nized in units where initiation and termination signals,
are balanced. (Stuber and Bujard (1981) PNAS USA 78:
l67«l7l) P25 and P25 promoters ofthe T5 bacteriophage
are reported as among the most efficient RNA polymer-
ase binding sequences. (Stuber et al (1978) Mol. gen.
Genet. 166 l4l—l49; Niernarm (1981) Diplomarbeii
(Univ-c-rsitat Heidelberg, Heidelberg, Gcrmany)).
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2.

SUMMARY OF THE INVENTION

Methods for cloning, sequencing and using strong
promoters and terminators are provided, as well as
compositions -resulting from the methods. By cleaving
T5 phage and selecting fragments specifically binding
to‘ RNA polymerase, fragments containing promoters
are isolated. A vector is‘ constructed having a strong
promoter, followed by a DNA sequence of interest,
optionally followed by one or more translational stop
codons in one or more reading frames, followed by a
balanced tenninator, followed by a marker allowing for
selection of transformants. Upon introducing the result-
ing plasmid into a microorganism host, efficient tran-
scription of the geneis obtained with substantially lesser
expression of the market as compared to the gene. The
level of expression of the marker permits selection of
transformants having the above described construct.
The —construct or regulatory portions thereof are used
for efficient. transcription of RNA or gene expression.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a flow chart of the preparation of a plasmid
for cloning strong promoters and terrninators.

DESCRIPTION OF THE SPECIFIC
EMBODIMENTS

Methods and compositions are provided for prepar-
ing and cloning strong promoter and terminator regula-
tory signals and utilization of ' the strong regulatory
sequences in the transcription andexpression of genes of
interest.

Particularly, TS phagepromoters are isolated, cloned
in conjunction‘ with a strong terminator, and appropri-
ate vectors developed for insertion of DNA sequences
of interest, usually struotual genes, to provide for high
and efficient transcription and/or expression of the
sequence. '

The compositions of this invention are characterized
as having in the downstream direction of transcription
the following units: a strong T5 phage promoter; op-
tionally a structural gene which may be a marker; a
balancing nerminator; and optionally a marker allowing
for selection of transformants containing the construct,
whichwniarlcer has a relatively low level of expression in
comparison with the amount ofRNA polymerase initia-
tion at the promoter. In the absence of a promoter in the
construct, the construct can be used for the cloning and
characterization of promoters of different strengths.

In referring to strong promoters, it is intended that
the binding afiinity of RNA polymerase is stronger than
the commonly employed promoters such as lac and trp
and at least comparable to and normally greater than
the combination of lac and trp promoters. For the most
part, the strongest promoters among prokaryotes are
the T5 phage promoters and these will be employed as
exemplary of naturally occurring or synthetic strong
promoters. It is to he understood, that other prokaryotic
and eukaryotic promoters, either naturally occurring or
synthetic, could find application in the subject inven-
tion.

The compositions of this invention will include linear
segments for insertion of DNA having the strong regu-
latory signal sequences (i.e., the promoter and termina-
tor) adjacent opposite ends of the linear segment and
plasmids formed by introducing a DNA sequence from
a source other than the source of the promoter as a
bridge between the strong regulatory signal sequences.
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The termini may be blunt or staggered ended, having
the same or different termini to allow for directed posi-
tioning of inserted sequences. '

The compositions which are employed as already
indicated have a promoter, a balanced terminator, and 5
desirably a marker which are in the direction of tran»
scription when the signal sequences are joined. The
terminator is balanced, so that a small but useful amount
of expression of the marker can occur. Normally, in
most situations, a gene will bridge the promoter and
terminator to provide circular DNA. The gene may be
a non-structural gene or a structural gene providing
RNA e.g. ribosomal or messenger, or providing a
poly(amino acid).

Desirably, the gene is followed by one or a plurality
of translational stop codons c.g. oop or nonsense co-
dons, or preferably a plnraiity, usually up to about six,
more usually from about two to five, where there is at
least one stop codon in each reading frame. The stop
codons aid in the efliciency of termination, both at the
level of transcription and expression.

Next in the direction of transcription is the terminator
sequence. The terminator sequence is balanced with the
promoter in the sense that the marker is transcribed not
more than about one-fourth of the times that a gene
upstream from the terminator is transcribed, where‘ both
genes are under the control of the same promoter. Usu—
ally, it will be desirable that a sutficient amount of the
marker is transci-ihed to allow for selection of transfor-
mants. in view of the fact that the marker is transcribed
from a strong» promoter, it will usually be sufficient that
the marker is transcribed in relation to the transcription
of the gene intermediate the promoter and terminator in
only about l to 20, usuallycnly 5 to 15 number %of the
gene. The strength of the promoter is-reflected in the
level of expression of the marker which is transcribed
from the some promoter as the gene whose expression is
desired.

in addition to the DNA sequences indicated above,
there will normally be other regulatory signals nieces»
sary for expression involved with the DNA sequence,
such as translational start and stop sites. In addition to
the foregoing regulatory signals, ‘other regulatory sig-
nals may be included, such as additional promoters,
operators, initiators, catabolite activator protein binding
sites, etc. Furthermore, the promoter and terminator
may be separated by more than one gene, that is, a
plurality of genes, including muitimers and operons.

The above DNA sequence construct will have 2.
replicating system or be cleaved and be inserted into a
vector to provide a plasmid. The vector is ciistinguishcd
by having one or more DNA sequences which serve to
insure stable replication of the plasmid and may also
provide opportunities for high copy numbers of the
plasmid in the rnicroorganism host. The vectors may be
derived from chromosomal or extrachromosomal

sources. The sources include plasmids, viruses (phage),
chromosomes, or the like. In addition, the vector or the
essential portions thereof may be prepared. syntheti~
caily.

The plaemiiis may then be used for transformation of
an appropriate microorganism host, Methods of intro-
ducing DNA. into an appropriate host are well known.
Illustrative of such methods, but not exhaustive of such
rnethods, are transformation e.g. calcium shock, trans-
-fection, and conjugation. Descriptions of these methods
may be found in Genetic Engineering, ed. Setlaw and
Hollaender, Vol. 1, Plenum Press, New York and Lon-
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don, 1979; Molecular Cloning» of Recombinant DNA,
ed. Scott and Werner, Vol. 13, Academic Press, Inc.
New York, 1973', and references cited therein.

In order to allow for flexibility in preparing the com
struct andself-replicating sequenceor plasmid contaiw
ing the construct restriction sites should be present to
allow for unique insertions and isolation of the various
elements‘. The restriction sites may be naturally present,
introduced by linkers, result by partial sequential nu<:le~
otide removal from a chain using an exonuclease, or the
like. Desirably, the restriction sites will provide for
different ends to ‘permit only the proper orientation of
the inserted fragment. ‘

A wide variety of structural genes are of interest for
production of proteins, including but not limited to
proteins.0f'-physiological interest, proteins as chemicals,
and enzymes which may be of direct interest or of inter-
est in transforming another product, which may -be
proteinaceous or nomproteinaceous. The proteins may
be prepared as 3 single unit or as individual subunits and
then joined together in appropriate ways. Furthermore,
as appropriate, the protein products maybe modified by
glycosylation, acylation with aliphatic acids, e.g. lipid
acids, phosphorolation, sulfonation or the like. The
different classes of proteins which may he prepared
include protamines, histones, albumins globulins, sclero-
proteins, phosplioprotei_ns_, mucoprotcins, chromopro—
teins, lipoproteins, nucleoproteins, and the remaining
proteins which are unclassified.

The following. is a representative list of proteins of
interest. V
Insulin; growth hormone; interferon e.g. leukocyte,

1un1phohlastoid,.'l‘»irnrnune and fibroblast; E-lipotrcw
pin; ,3»endorphin; dynorphin; histocornpatability pro-
teins; immunoglobulinsr e'.g. ‘lg./3., lgl), IgE, IgG and
lglvi and fragments thereof; hemoglobin, somatome-
dins; lymphokines; growth factors e.g. epidermal,
fibroblast, platelebderived, multiplication stimulating
and nerve; .hematoporetic—stimulating factors e. g.
erythropoietin, colony-stimulating, erythroid poten-
tating activity‘ or. 'burst—promoting activity and lym-
phopoietiris; albumin and prcalbumin;
Preélbumin '
Albumin

ai~LipC:pr0tein
a1—Acid glycoprotein
cL,1~A-ntitrypsin
ct;-Glyeoprotein

Transcortin
4.6S«Postalbumin

Tryptoplianrpoor
a yglycoprotein
a1~x—Glyc0protein

Thyroxin-binding globulin
Inter~cz~trypsiu—inhibitor
Gc—globulin:

(Go l»l),
(Gc 2»l),
(Go 26%),

60 flaptoglobin:
flip H).
(HP 2* 1)»
(HP 2-2).

Ceruloplasmin
Cholinesterase

rrz~Lipoprotein(s)
a2—Ma.croglobulin
<12~HS-Glycoproiein
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Zn-arglycoproteiii
az-Neuramino-glycoprotein

Erythropoietin
,6’-lipoprotein

Transfen-in

Hemopexin
Fibrinogen
Plasminogen

ag-glycoprotein I
ct;-glyeoprotein II

Immunoglobulin G
(IgG) or 'yG-globulin

Moi. formula:

'y2r<2 or y2>x2
Immunoglobulin A (IgA) or yA—‘g1obulin
Mol. formula:

(a2v<2)" or (a2?\2)"
Immunoglobulin M (IgM) or 7M-globulin
M01. formula:

(P»2*<2}‘ or (it2?~2)5
lmmunoglobulin D {lgD) or 7D—Globulin (’yD)
Moi. formula:

(52K2) Or (32?~2)
Immunoglobulin E (IgE) or 'yE—Globulin ('yE)
Mol. formula:

(£252) or (ezhz)
Free light chains .v
Complement factors:
C’I

C’1q
C’1r
C’ls

C2.
C3

131A
G.2D

C4
C5
C6
C7
C’8
C'9.

Important protein hormones include-.

Peptide and Protein Hormones

Parathyroid hormone: fparathormone)
Thyrocalcitonin
lnsuiin

Glucagon
Relaxin

Erythropoietin
Melanotropin: (Melanocyte—stimulating hormone; inter-

medin)
Somatotropin: (growth hormone)
Corticotropin: (adrenocorticotropic hormone}
Thyrotropin
Follicle~8timulating hormone
Leuteinizing hormone: (interstitiai cellsimulating hor-

mone)
Luteomamrnotropic hormone: (Luteotropin, prolactin}
Gonadotropinr (chorionic gonadotropin).

Tissue Hormones
Secretin
Gastrin
Angiotensin I and IE
Bradykinin
Human placental lactogen
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Peptide Hormones from the Neurohypophysis

Oxytocin
Vasopressin
Releasing factors (RF): CRF, LRF, TRF, Somatotro-

pin-RF, GRF, FSHRF, PIF. MIF.

In addition to various nomenzymatic proteins of
physiologicai interest, enzymes can also be produced as
an end product or for intracellular transformation of a
substrate present in the host or substrate introduced
extracellularly, or for enzymatic transformation in vi-
‘cm.

In accordance with the I.U.B. classification, the en-
zymes fall into varying categories such as l. oxidore-
ductases; 2. transferases; 3. hydrolases; 4. lyases; 5. isom~
erases; 6. ligases. Enzymes of particular interest will be
hydrolases and oxidoreductases for use in commercial
,processing, for example, hydrolases for hydrolysing
polysaccharides, lipids and polypeptides; oxidoreduc—
tases for oxidation of alcohols and aldehydes, epoxida-
lion, and the like.

The microorganism host may be bacteria, such as
Escherichia, Bacillus, Aerobacter, Klebsiella, Proteus,
Pseudomonas, Streptococcus, Staphylococcus, Clo-

stridium, Mycobacterium, Streptomyces and Amino-
rnyces; Fungi e.g. Gymnomycota, Dimastygornycota,
Eumycota, Zygornycetes, Ascomycetes and .Basidomy-
cetes, such- as, Candida, Aspergillus, Rhizobus, Micro«
sporum, and Fonsecaea; Protozoa e.g. Mastigophora,
Sarcodina, Sporozoa and Celiophora, such as, Trypan0~-
soma, Codosiga, Protospongra andfintameba, and Alga
e.g. Dinoflagellates, Euglenoids, and Diatorns.

Higher cells, e.g., mammalian, may also be employed
as hosts, where viral, e.g., bovine papilloma virus or
other DNA sequence is availabic which has plasmid-
like activity.

Depending upon the nature of the host, a wide vari-
ety of vectors may be employed. The vector will have
an intact replicon and be capable of replication in the
host. In addition, replicons can be developed which
may have one or more other regulatory signals. Regula-
tory signalscan include temperature sensitive replicons,
runaway—replication sequences, temperature sensitive
operators, and the like. Various additional DNA sc~
quences may be present providing for restriction sites,
markers, termination sequences, or the like. Desi:-ably,
the vector should be of a substantially different size
from the construct to allow for excision of the construct
and ease of separation of the construct from the vector
by molecular weight separation techniques e. g. electro-
phoresis and density gradient oentrifugationr

The subject invention also provides for a technique
for screening the strength of promoters and terzninators,
thus allowing for the determination of the use of a pro-
moter or terminator in a particular application, where it
may be desirable to have promoters or terminators or
combinations thereof of varying strength. In screening
promoters and/or terminators one employs a promoter
or terminator of known activity. A DNA construct is
made having the sequence described previously, where
appropriate restriction sites are provided for introduc-
ing the various elements. The construct provides in the
direction of transcription the promoter, 21 first gene
marker, optionally termination’ codons, such as non-
sense codons and oop terminator, the terminator, and a
second gene marker. This DNA construct is inserted
into an appropriate vector. Where the promoter and
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terminator are properly balanced, there will be a sub-
stantial differentiation between expression of the first
gene marker and expression of the second gene n1ark'er;
The ratio of expression between the first and second
rnarker will provide for a comparative evaluation of the
activity of the promoter or terminator, depending upon
which is of known value. Thus, one can degrade a DNA
sequence such as a chromosome, or an extrachrorno-
sornal element, such as a plasmid or double minute,
isolate the promoters by selective binding with RNA
polymerase and insert the DNA. fragments which bind
to the RNA polymerase into the previously described
construction. By determining the relative proportion of
expression of the first and second gene markers, one can
determine the strength of promoters in rel-a,tion.to a-
fixed terminator. Similarly, one can isolate DNA se-
quences having terminator sequences, insert the sequen-
ces into the above described construct at the appropri-
ate site and then measure the relative expression of the
two gene markers.

Various markers can be Chosen for evalu3.tiI1g.the
relative activities of promoters and terminators. Conve-
niently, markers which allow for selection such as resis-
tance to antibiotics, toxins orheavy metals can be used.
By varying the concentration of the selective agents in
the nutrient medium, one can determine the relative
proportions of the enzyme expressed by the genesin‘
relation to the growth of the host. Alternatively, one
can use growth factors e.g. having a gene which com-
plements a mutant gene in an auxotrophic host, where
the gene expresses a product necessary for a bi0.syn-
thetic pathway. A, third marker provides virus incom-
patibility, preventing. plaque formation. Other markers
which allow for comparison will come readily to mind.

The terminators may be evaluated in the presence
and absence of rho, so that one can determine the de-
pendency of the terxninator on the, as well as the effec-
tiveness of the terrninator in relation to the concentra-
tion of rho.

The methods for preparing the subject compositions
will be conventional. The various DNA fragments and
sequences can be obtained from a variety of sources by
restriction mapping and endonuclezise cleavage to pro-
vide fragments having the desired intact sequence or
gene. The fragments can be further processed employ-
ing endo» or exonucleases to remove nucleotides unre-
lated to desired, regulatory sequences or structural
genes. By appropriate choice of restriction enzymes,
cohesive or blunt ended fragments can be generated.
Furthermore, chains can be extended with single nucle-
otides or oligouucleotides, linkers can be added, or
otherwise processing to provide for termini having
desired properties.

Desirably, a vector is employed having appropriate
restriction sites, a competent replication system for the
intended host, and optionally one or more markers
which allow for selection. For hybrid DNA technology
it would be useful to have a plasmid having a unique
Ft'3StflCIlOl'l site between a T5 promoter and ‘a terminator,
desirably having at least one stop oodon on the up-
stream side of the terminator. In this manner, one or
more structural genes may be introduced between the
promoter and terminator,

As appropriate, downstream from the promoter, but
remaining proximal to the promoter, may be an opera-
tor, activator, ribosornal start signal sequence, or the
like, to allow for controlled expression of the inserted
gene(s).
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The strategy described above provides a vehicle
which can be used with one or more hosts for gene
expression, where the gene after processing in a prede-
termined way can be directly inserted into the vehicle
to provide a competent plasmid for expression of the
desired gene(s).

Alternatively, the gene(s) of interest may be ligated
to the appropriate regulatory signal sequences before
insertion into the vehicle. In this instance, only the
promoter and terminator regulatory signals need be
present. ‘

To provide for enhanced flexibility, the region be-
tween the promoter and terminator may be designed so
as to provide for a plurality of restriction cleavage sites,
allowing for the introduction and removal of DNA
fragments without interruption of the remainder of the
vehicle. Thus, by having a plurality of unique restric-
tion sitesor restriction sites limited to the region be-
tween the promoter and terminator in the downstream
direction of transcription, regulatory signals and genes
may be readily inserted and removed.

Another strategy is to prepare a construct having all
of the desired DNA sequences for transcription and
expression in appropriate sequence, with the construct
having predetermined termini and inserting the con-
struct into an appropriate vector which has been linear»
ized to provide complementary termini.

In developing the construct, a ‘vector will normally
be used in order to clone the various sequences, The
construct will allow for the insertion of the different

sequences in the correct direction and desirably only in
the proper orientation. Therefore, it will usually be
desirable to have the sequence and insertion site be
asymmetric in having different termini with the termini
of the sequence and insertion site being complementary.

‘The particular restriction enzymes will vary Widely
with the various sequences, there being a large number
of restriction enzymes of known base or sequence
specificities commercially available.

The following examples are offered by way of illus-
tration and not by way of limitation.

EXPERIMENTAE .

Materials and Methods

Restriction endonucleascs Hindlll, Hindi, Sail,
Bamlil and T4 Ligase were from-New England Biolabs
(Beverly, Mass, USA), San3A was from BEL (Neu-
lsenburg, Germany} and EcoRI and Hpallf from (E0-
ehringer Mannheim, Federal Republic of Germany).
DNA polymerase I, phage fd DNA (replicative form),
plasmid ADI6/30 containing a 28 hp Hindlfl/Bainfil
adapter sequence and, lac represser were supplied‘ by
private sources. The isolation of bacteriophage T5
DNA, plasmid DNA E. coli RNA. polymerase and E.
Cali termination factor rho have been described previ-
ously, (V. Gabian and Bujard, Moi. gen. Genet. (1977)
l37, 301-311; Clewel and Helinslci (1969) PNAS USA
62, 11574166; and Knopf and Bujard (1975) Eur. 5.
Biochem. 53, 371-385).

A 780bp DNA fragment carrying the E. colt’ lac regu-
latory region (promoter/operator: P/O), an N-terminal
portion of the 13-galactosidase structural gene sufficient
for intracistronic complernentation of the M15 deletion,
as well as a portion of the i—gene(i) was isolated from a
Hincll digest of a pACYC 214 plasmid (a plasmid re-
lated to pACYC 184 by insertion at a Bamlil site of a
Bamlil restriction cleavage fragment from F’-lac carry-
ing the lac gene) by repressor binding and subsequent

-157-



-158-

9

adsorption to nitrocellose. This fragment was then em—
ployed in the construction of an exemplary plasmid for
analyzing strong promoters. and strong terminators as
depicted in FIG. 1.

Utilizing the Hpall cleavage site within the ,8-gal
structural «genes the fragment was reduced in size and
provided with BamHI, and Sall cleavage sites by: vari-
ous subcloning. The resulting fragment (left most part
of Figure) contains the intact control region of the lac
operon and an N-terminal portion of the B~gal struc-
tural gene coding for 66 amino acids (:1). Introduction
of this fragment by blunt end ligation into the Hindlll
site of pACYC184 (Chang and Cohen (1978) J. Bac-
teriol. 134, 1141-1156) yielded pBUlO, a vector suit-
able for terminator cloning. The major .terminator of the
coliphage fd genome. was isolated as a 338bp Sau3A
fragment (Beck et al. (1978) Nucl. Acids Res. 5,
4495-4503), ligated with a Ba.u:tHl/Hindlll adaptor
sequence and integrated into pBU1O to yield pLBUl.

Cleavage of the lac sequence in pBU10 by Hpaljl

4,495,230:
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destroys the lac promoter and liberates upon cleavage *
with Hindlll a fragxnent containing the lac operator and
a region coding for a functional ct-fragment. Integrating
this DNA sequence into p’BR322 leads to pBUl2a. Fi-
nally, replacement of the Hindlll/Sail portion of 25
pBU12a by a partial-digest'of the Hindlll/Sail fragment
of pLBUl containing the id terminator resulted in
pL.BU3, a vector suitable for integration of efficient
promoters at the EcoRI site. The regions encoding
chloramphenicol (Cm), ampicillin (Ap) and tetracycline
(Tc) resistance are indicated ascat, his. and tet respec-
tively. ’

The plasmid, '_pBUl0, had the following properties: (i)
it contains the Ct fragment of ,6«galactosidase ((1-protein)
and complemented the M15 deletion of the lac operon;
(ii) the To resistance it specified was under the control
of the lac promoter, as shown in M15 I9 strains; (iii) the
Hindlll site between: the lac gene fragment and the tet
gene was restored; the stop codon immediately follow-
ing the HindIII site limited the length of the lacZ gene
product to 68 amino acids.

Insertion of the fd terminator upstream to the tet gene
resulted in a 90% reduction in the level of To resistance,
but no detectable change in the levels of B-galactosidase
activity in M15 deletion strains. The results obtained as
to the properties imparted to various E. calf strains by
various plasmids is set forth in the following table:

Seven independent plasmid isolates from clones con-
tained the expected 3S2bp Hindlll-generated fragment
containing the fd terminator. Blectrophoretic analysis
of all seven BamHl-cleaved isolates and DNA sequence
analysisof one of these showed that in all instances the
Ed terminator had been integrated in an orientation op«
positc the direction of transcription within ‘the fd phage
genome. Sequence analysis also revealed a translational
stop codon in frame with the ct-protein less than 10bp
down stream from the Hindlll cleavage forming the
conjunction between the lac~der1'ved segment and the
fd-derived DNA fragment; a translational stop signal on
this position would be expected to result in an oL—frag~
ment C0ntaining“71 amino acids.

For the cloning of exogenous promoters, the-lac pro
moter on the lac/tet construct had to be removed or

destroyed in such a way that a site for the subsequent
integration of promoters was retained. To do this, the
I-lpall cleavage site at position « 17 of lac was em~
ployed, as described above. Colonies that showed both
a reduced level of To resistance and the presence of-a
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lac operator sequence, which could be detected on the
multicopy plasmid by its ability to bind the lac represser
and induce chromosomal 3-gal synthesis, were identi-
fied. Endon clcase analysis (Hi.ndIII/ECORI double
digest) of pl mids recovered from several isolates
yielded two tilpes of vectors: one of these represented
by pBUl2 haibored the expected 253bp lac fragment;
the other represented by pBUl2a yielded a, 420bp frag-
ment. DNA sequence analysis showed that in pBUI2a,
a .160bp fragment of unknown origin, containing two to
three stop codons each of the possible translational
reading frames, had been integrated between the EcoRI
site and position -15 of the lac promoter. The presence
of the stop codons made the fragment an efficient termi-
nator of any translation that occurred upstream of the
translational initiation site for the mfragment.

When the Hindlll/Sall segment of pBUl2a was re~
placed with an identically generated fragment of
pLBiJ1 carrying the fd terminator, the plasmid pLBU3
was lobtained, which conferred neither Tc resistance
nor 33-gal activity to E. coli M15 strain. Although this
plasmid contained a tet region and a DNA sequence
encoding thefa-fragment of lac; it conferred neither
resistance nor~,8~gal activity to the E. -coli M15 strain. It
was thereforefchosen as the T5 promoter cloning vehimcle.

A population of about 200 short fragments of T5
DNA was obtained by double digestion of the 120kb
phage genome with Haelll and A1111 endonucleases.
These fragmdnts were ligated with excess synthetic
EcoRI links and the resultingfiliilcculcs were cleaved
with EcoRI endonuclease and ligated into the ECORI
cleavage site ofpLBU3. Transformation of E. coli C600
and selection for B~gal activity plus high level ’I'c~resist-
ance yielded 35 colonies resistantto Tmconcentrations
between 8 and 70 pg/ml. Plasmids were isolated from
13 colonies resistant to 70 p.g/ml. which earlier experiw
merits using rnulticopy plasmids had suggested was the
highest level detectable in E. coll’ K12 (Cabello et al.
(1976) Nature‘259, 285-290).

Digestion of the various isolates with EcoRl endomo-
clease liberated between one and ten fragments of vari-
ous sizes from each constructed plasmid. Complexingof
such fragment mixtures with RNA polymerase, fol-
lowed by filter binding analysis, identified between one
and three fragments of each plasmid that interacted
very efficiently with the enzyme; these fragments were
isolated from polyacrylamide gels and individually re~
cloned in pLBU3—. In each case, they gave rise to colon
nies resistant to 70 pg/ml Tc. Plasmids isolated from
each of these {clones carried the expected DNA frag»
ments, as shown by EcoRl cleavage and gel electropho-«
resis. The prolmoter library which was obtained con-
tained about 25 different strong promoters of coliphage
T5. '

A plasmid pGBU207 containing an ECORI-generated
fragment of 212bp was selected for further study. in
vitro transcription on the plasmid was mapped by anal~
ysis of RNA tianscripts made on fragments of the plas~
mid produced? by cleavage with different restriction
endonucleases. Cleavage of the plasmid. with Ecoltl
endonuclease yielded principally a single RNA species
about 130 nt in length. The size of the transcript in-
creased to 550 nt when a Hindlll digest of pGBU20'l'
was used as a template. Ban1HI digested DNA yielded
transcripts of about 740 and 900 nt in length. Correla—
tion of transcript‘ length with the distance of the DNA
cleavage site from a fixed point insert indicated that in
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all of these instances in vitro transcription was initiated
at the same promoter and that it progressed toward the
tet region of the plasmid. The experiments also showed
the functioning of ‘the termination signal ‘introduced
between the lac fragment and the tie; gene, Under the
high salt conditions used for this in vitro transcription
experiment, terrnination of about 50% of transcription
within the hi DNA fragment gave rise to the 740 nt
transcript, while a read- through transcript extended to
the Barnffl cleavage site located 890bp from the pro
mater. The data strongly suggested that RNA termina«
tion occurring in the fd terminator placed in the reverse
orientation is rho dependent, in contrast to the rho-
iudependent termination that occurs when the termina~
tor is in its normal orientation. -

Since the rat: of Complex formation between RNA
polymerase and promoter signals is a reflection of the
strength of the promoter, the relative rateof complex
formation of the 2l2bp fragment of pGBU207 was com~
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pared with complex ‘formation ‘involving the previously 2
studied T5 promoters P25 and P25 (Static: and Bujard
(1981), supra). The results showed that the promoter
used to express downstream gene-tic functions in
pGBU207' has ‘a signal, strength similar to that of P25 and
Pg(,,'which are among the most efficient RNA polymer-
asc binding sequences identified from any source. (Nie-
mann (.1981), supra). .

The above results demonstrate that novel DNA se-

quences can he prepared from the strong T5 promoters,
which can. then he used For the expression of a wide
variety of po1y(’amino acids). Furthermore, by employ-
ing a promoter, optionally a structural gene, -a terminal
tor, and a marker, test plasmid structures are provided
which allow_ for screening of the effectiveness ofa pro-
moter and/or, a terminator, particularly as they interre-
late with each other. Therefore, combinations can be
prepared which allow fol’ highly efficient transcription
of a wide variety of structural genes, with concornmi-
tent selection of the transforrnants by employing an
appropriate marker downstream from the balanced
terminator.

Although the foregoing invention has been described
in some detail by way of illustration and example for
purposes of clarity of understanding, it will be obvious
that certain changes and modifications maybe practiced
within the scope of the appended claims.

We claim:

1. A linear DNA sequence having proximal to one
end a strong T5 phage promoter, proximal to the other
end a strong transcriptional terminator-balanced with
said strong T5 promoter, and having intermediate said
promoter and terminator at least one of(l) arnarlcer for
selection adjacent to said terminator or (2) a replication
system foreign to T5, wherein the direction of said
promoter is away from said terminator and said marker
is expressed at a frequency of less than about onelourth
the frequency of a structural gene, when said structural
gene is inserted between said promoter and terminator,
so as to be under the transcriptional control of said
promoter and to bridge said linear DNA sequence to
provide a circular DNA sequence.

2. A linear DNA sequence according to claim 1,
having intermediate said other end and said strong ter-
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minator at least one stop codon in at least one reading
frame.

3. A linear DNA sequence according to claim 2,
having a plurality of stop codcns with at least one in
each reading frame.

4. A linear DNA sequence according to any of claims
1, 2 or 3, wherein said marker is a gene imparting bioci-
dal resistance.

5. A linear DNA sequence according to any of claims
1, 2 or 3, wherein said marker is a DNA sequence hav~
ingat least one gene in a metabolic synthetic pathway.

6. A linear DNA sequence according to any of claims
1, 2 or 3, having a marker intermediate said promoter
and said terminator.

7. A linear DNA sequence according to claim 6.
wherein said marker provides hiociclal resistance.

3. A linear DNA sequence according to claim 6,
wherein said marker has at least oneigcnc for an enzyme
in a metabolic synthetic pathway.

/9. A linear DNA sequence according to any of claims
1, 2 or 3, wherein said replication system is for a prol<a~
ryotc. ’

10. A linear DNA sequence according to any of
claims 1, 2 or 3, wherein said replication system is for a
eukaryote.

11. A method for determining the strength of a pro-
moter which comprises: '

inserting said promoter into a linear DNA sequence
having in the downstream direction for expression
proximal to one end; a gene allowing for detection
of expression; a transcriptional terminator of
known strength; a marker allowing for deterrninz:~
tion of expression; and a replication system recog-
nized by a predeterrninecl host; whercbyaa circular
DNA sequence is obtained;

transforming said host with said circular DNA. sc-
(IKICHCEZ;

growing said host in nutrient medium under coudi~
tions allowing for determination of the extent of
expression of said gene and said marker; and

determining the strength of said promoter is deter~
mined by the relative degree of transcription of
said gene and said marker.

12. A method according to claim ll, wherein said
host is ausoirophic and said gene provides prototroplly.

13. A method according to any of claims 13 or 22,
wherein said marker provides biocidal resistance.

14. A method according to claim 13, wherein inter-
mediate said gene and said terminator are :3. plurality of
stop codons, with at least one stop codon in each read»
ing frame.

15. A circular DNA sequence having in downstream
order of transcription a strong T5 phage promoter, a
structural gene foreign to T5 phage under transcrip-
tional control of said promoter, a transcriptional tenni-
nator which is balanced with said promoter and arepli»
cation system and having a marker for selection down»
stream from said terminator, wherein said marker is
expressed at a frequency of less than about one-fourth
the frequency of which the structural gene is expressed
and is under transcriptional control of said promoter.1‘ >6 76 It it
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