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Wi th the sefusgession W)open the BamHl site and also "filled in" as above The resulting vector pREC
2/2, expresses a modified bGH which is altered at its amino terminus as follows:
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The plasmid pREGC 2/2 was digested with Pstl and the fragment containing the P, promoter and éhe 5
end of the bGH gene (designated fragment A) was isolated. This fragment was ligated to a Pstl fragment
from pAL 500 (designated fragment B). The then resulting vector, pRec 2/3, expresses a modified bGH

55 which is altered at Its amino terminus as follows:



GGL. ..., at the 5 end. Formation of this sequence denonstrates that pALRI
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2/ 2, expr es%@gﬁeam?ﬂ)ﬂidf"ﬂ c3pttprman.nh iMeh Bio (tﬂa?)eﬁ-cpzak wast dleayae with Nds: rFI"?lﬂB'-'s the

fol | ows: tre PL. promoter gy '8N = 7S, wpfp dasiaccle b D

win Pt AR %ﬁ%gﬁ% 07 g in rﬂogroawamgfe @2%@@;&3;%%& ff @et
bGH 0
a Pstl fh ré %ﬁ%ﬁ%ﬁi% E 2 %5{3 aaremm@""k g Bt t i ng

vector, pRec 2/3, expresses a nodified bGH 55 which is altered at Its am no
termnus as follows: 5 EP 0131 gadcBéchenAspd nPhe[err] 5 FIG 3.
Construction of expression vectors Eg&& ggﬁi;} and pRO . A plasmd pOG/
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expr essi on plaswid wes giEES wilhHiidllic et resultisg 800Ubwse) palr RGNt was purified andrfurtier digdsted
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FIG. 12 shows expression of bGH gene under control of Omp F promoter.

FIG. 13. Construction of Met*-bGH analog pAL401 and expression vectors pND6 and pND11 wrtH
altered restriciion sites: ’
pAL401 which expresses a modified form of bGH which is lacking the first three amino acids at the amino

85 terminus of the bGH (Met* bGH) was constructed by triple ligation of the following:
a) a bGH DNA fragment of 623 base pairs with Pvull and Hindlil excised from pALS00
b) a linker formed by synthesizing two DNA strands which after purification were annsaled to form:
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The host for use with the vector is Eschetichia coli. The presently preferred strains are Al 637, A1645,

A2602 and A1563. A1637 is presently the most preferred strain. It was obtained from C600 by inserting

50 transposon containing tetracycline resistance gene within the galactose operon as well as the lambda
system for expression which Is close to galactose operon. It has been deposited with the American Type
Culture Collection in Rockville, Maryland, U.S.A. containing varlous plasmids as described more fully
hereinafter. All such deposits were made pursuant fo the Budapest Treaty on the International Reoognitlon
of the Deposit of Microorganisms.

65 A1645 was obtained from A1637 by selection for Gal + (ability to ferment galactose) as well as loss of
tetracycline resistance. it still contains the Iambda expression system but part of the transposon has been
removed by selaction. Its phenotypse is C600 r~ m’ gal thr= leu™ lac Z~ (\clB57 A HI ABAM N +).

A2602 and A1563 are derived from SAS500. Their phenotypes are SAS500 his~ilu— gal+ AS8-

7
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in the si W8 @p¢ angthes dasignated RTYe 1442 daver bapa carested by lesering NGHECONA into the Ndel
restriction site. pTV 18(1) is shown in FIG. 4. It has been introduced into E. coll strain A1637 via

transformation. The resulting host vector system has been deposited under ATCC No. 39386. pTV 104(2) is
shown in FIG. 4. It also has been introduced into E. coli strain A1637. The resulting host vector system has
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80 Using the same approach other plasmids may be prepared by inserting into the restriction enzyme slte
of the present vector a gene encoding the desired polypeptides.

The preceding specific host vector systems involve E. coli A1637. However, as previously mdicated
other strains have been used including A1645, A2602 and A1583. These host vector systems may be used
to produce polypeptides such as bovine and human growth hormones. To do so the host vector system is

55 grown under suitable conditions permitting production of the polypeptide which is then recovered.

Suitable conditions involve growth of the host vector system for an appropriate period of time at about
42° C followed by continued growth at about 37-39° C for an additional period of time, the growth being
carried out on a suitable medium.
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publicationsg, |Tn&huﬁguag|eh%;|ai,g4 Af%,&gon Principles of Gene Manipul ation, An
| ntroductio e 0T roprassbr B Bblndadit. TREl bfe@ﬂrephésser rWheﬂdéen@iﬂas
S. B. Prinrosgat ié,Jli bids 10 fthe@Pdroter aﬂbee Sut(isifdbliyed B2 O BY increalihg thé Bmperature of
Reconbr nant ivlntaiel itd 420Gl Hostbadidia @AQRIIEHI 16 prioduRs the s piidin. Enzyrmol . vol .
65 >Nuc lei ¢ Foiad@nibdea of suth a systimtimtidédthe ftowimgnce Grossnan and Ki vi e Mol dave
(Academi c 55 (®radersigi §@®Bin which lidtaxiaivi B colifcaf be Brodoced iwhemdbsided tB&reeidingcell death
Mol ecul ar C orsegn the farméntation: eopssvnual , Col d Spring Harbor Laboratory, NY
(1982) H.V. Bdp)resgrproductionof a protein gnay MB?- itand provent proteciific deRapiatipn ICHNA B ot al.,
Oppenhei m et &ene (1§81) | 121)fhes. "ingtantageoiis”) eyarproguctionusingesbitly egulatpd prowgtprosuch
(1981) %, 813s PL may be preferable to continuous low level production.

3. High Copy Number

The Py, promoter in pMG100 is found on a plasmid with a high copy number in distinction to \ itself

which is present in low copy numbers in E. coli. This increases expression levels.

4. Ribosome Binding Site and Initiation Codon

50 This expression vector contains a strong procaryotic ribosomal binding site (RBS) as well as a translation

initiation codon (ATG). Thus, any eukaryotic gene may be cloned without the need for adding an initiation

codon. Furthermore, the efficient RBS increases levels of expression. 1

5. Convenient Restriction Site

The expression vector has a BamH site located directly following the ATG initiation codon which permits

65 proper posttioning of the desired gene in order o achieve optlmal expression.

6. Nut Site

N protein which is provided by the host binds to Nut site on the expression vector and thereby prevents

termination of transcription at the tg site.
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EXAMPLE 1 :EXPRESSI ON VECTORS As used herein the t erm expressi on vector
refers to a group of plasmds useful for expressing desired genes in
bacteria, particularly in E. coil. TheER@s31 84 Btne may be Inserted into

t he expression vector or 10 alternatively, the pronoters on the expression
vect or may be&%ed and placed in front of the desired gene. |. [err]
EXPRESSI ON VE 15 A pI\/G 100 pMS 100 as showmn in FIG 1 and descri bed

in detail under §hcr| 9;% |F&£1 |s cO d of E{?”
. pN gis of the
'[gfﬂ ted i P;Otské}gss{ar &%hrp m é c;;lr SQH-%I‘ q&ﬁé% g‘ ?'ftP t’&rpbgfomglsblrﬂjing
and R (err) term nate o CIs?jr'f‘;'t err "°r P B Efeq'ﬂﬁ“ﬁ"dl ng 20 site
and.-an ATG initiation codon. O her features are shown in FIG 1. pMGl00 was

prepared from pKC30. pKC30 in turn cloning of [err]
pronoter in the foll ow ng manner. ‘é‘?&t@éﬁﬂé‘i‘ﬁ% vcv%g'bdl gested with Xholx
and Smal regtriction endonucl eases af% Cﬁ@TghTGAATGB.‘agrrent conpri sed of

6393 base pairs was purified and subsequently digested with Hndlll and
BamHl restri ctitimay B6 darvbdnion] @afi®ént of iy MRS tHehicAly Syndesizeat A€ abdefibeacH defail under
2397 base pai Desceiptitn @b tecHigures GNDE s Hetved Bine pOBRIOfehtein, | R BF J.MdlBbE ¢hasd) 118,
a pBR322 DNA [3&h Jbis freciy mieest not eolalateadndiationnitidiien tdod litlabpearsdo Bt supbi®e sitpres JST'EE
syubcl one wes  imgdified HQHeand iyGiH onattiowlarly legtianded ivield trélaing torpiS0etecoetining d bHasaigd DNA
isolated (Cppenhelm A et al., J.Ml.Biol. (1982)158, 327). This plasmd
and its deri v& PN®® containing eukaryotic genes may be maintained in
suitable E. coli 30 hosts The nost I nportant feature of the host is that

it.provides t estiye; %EN?WCBM"SGE’S@VVG&% respiietion §ite $ast inifraniof GrifBE and
pr Q¥el n. éﬁt tionl\ﬂogon leavage of the His sI ugnt trqayqent withhPNA pelynpesase
has~huner ous %e %‘J :;‘?{%g‘?%‘h%’l QT%E'%‘?"F B&@“gﬂw@bﬂycﬂ?s@écﬂe@ﬁ gan be ligated.
i ncludi ng: 1. T I's of Expression This vector is capable of
di recting expg hh rotel ns in E. coil at levels as high as
15-25% of 3p "eﬁ@?g%gfjﬂﬁ urur protein. 2. Thernoi nduci bl e Regul ati on

of Expression Tm Trk-4g0" ONOt er is inactive when the G repressor is bound to
it. The C1857 repressor is thernosensitive, that Is, It binds to the

promoter at 30[ ‘g‘:ﬁ\[ Irkds doptaind e th Vﬁﬂn@&r afiet n8 sk sa];a‘l"ﬁ'mlntpycids%? e aPd %%eﬁehﬁsad to the
tQ?)er at ure of. hRsdRabat doRS) (F1Q. J2T $k8d Balcah 86 inSérled I & BLMAILGHE Which follows
produce t heo dashé adbis¥ Bpad. n. 40 The advant ages of such-a—system ncT d"e

the following: (a) a foreign protein which is toxic to E. coil can be
produced whenBded.iTredy; Tipus Daked di Angnat | death early in the fernmentation
process. (b) over erproduction of a protein may stabilize it and prevent _
prot eol yti c degrihidds & eenstnfofbrebaged o Hp 48tin which thatepusict 9&ion dE4he Tr@ byomblo Bas- been
"i nst ant an@dudeleteslyer pr oducti on using a tightly regul ated pronoter such 45
as PL may be gr ef erable to continuous |ow | evel production. 3. Hi gh Copy
Nurmber The PLCplpikis fupions, pl\/GlOO is found on a plasnid with a high copy
nunber in disti tron to X itself which is present in | ow cogé nunmbers in

E.(coli. Th ﬂr“é%P%P'aw'd P47Bbs Yiywtraisd fF1E8: 63andd- A ietiation of
I nigTQ?a!tl on 'It(s)}?&?m%%%jm ?ﬁ\%‘gﬁ?}? si on vector contains a strong procaryotic
ri bosonal b| nm 'I'}g‘dﬂ q,ebmggﬁlg)pmggonv%cwrsas a translation Initiation codon

(ATG . Thu cl oned without the need for adding
an Ini tiation cqﬂ@&nstﬁraranraerhm&essrmagr.@rusg}rgtga inPRss, bad fpses | evel s of
expressi ong 5. Convenient Restriction expression vector has a
BanHl site | ogab@el mérmdisit Usedf Ol | owi ng the ATG i ni t| ation codon which
permts 55 proper posttioni ng of the desired gene in order to achieve
optimal expresaliaen. 6. Nut Site N protein which is provided by the host
binds to Nut siTé on the expression vector and thereby prevents term nation
of franscrispti offhiapromber yazrusdd i the €onstruction of pYL 301 as shown in FIG. 11.

B. Omp F
1

This is a promoter system which expresses a protein attached to a signal sequence. The signal
56 sequence is removed when the protein is translocated across the membrane. (FIG. 12)

EXAMPLE 2
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10 . EP 0131 843 B1 B. pND5 As shown in FIG 3, pND5 contains the PL
pronoter and the other inportant conponents of the expression vectors of
this invention. It includes a uniquegpNddi gagiey | medi ately after the

ri bosomal binding 5 site. The ribosonmal binding site differs fromthe
normal [err] site. It has the sequence:® TAAGGAAGTACTTACAT ATTCCTTCATGAATGTA
It may be deviney@owhrHermanenut ant or nay be chem cally synt hesized. As
described in detail under Description of the Figures pND5 was derived from
pOGY7. ( OppenhBiergtariing, poist fanlbGH cDNRhoditicggions i @it DkS@ich 3y peshirdescribestpreviousipe s
not cont ai rKeghety Eyet plalNicisic AgidstRegeareb{198b)dH19). The eidsis glso gaseribediin poudingri.Sr '
expr essi 6n Reentiapplioplion; Pesig! Ne346.9A3. filegMaish 29, 1981, slelminganiipriiy) ekleraglnateet qpe'i%ﬁOF've
to pMGL00 B! Alon7af§o Aleg March 24y 17§0- Ihas 3sl Raes slepasiteg wifa the,Amterican Type G
whi ch cont HofRsteHR 2t Brrob PRskderATGCNoc3188h site Sacl in front of [err]-RBS

and 20 AT |n| on codon. Cl eavage of the plasmd at this site -and .
subsequent t1RH8g vm t h DNA poI yrrerase Ki enow fragnent aI | ows one to
obtain aff AT nltlat (ﬁ) PI . | i at e
|s G H
%.FI G463 iE %?ﬁppgg ‘?n:'cj orhh ongl‘r: o}N ide, e g;zre din %E d
rp P t'fo ollaslﬂ' i jﬂ Qéfﬂg S

of the Trplﬁovﬁem%désﬁ T %ﬁé& 2/391@ 26403 g ThisGirein
desired gengda@s JroWiR b ubtfb @n Snaldd Gl—?hévﬁg aﬁhh'. éaM‘é?ncé 8t-Aép-alf a868aN O
attds of Trpuk n-timiraélet thé eneﬁwla.amepmﬂﬁof {8l 5. Fhe AduRioH BEIP bnall pfodhicd By pRec

constructi op RasBsht @8% b the4&ialiproreih c&ohsy tﬂ& b&da bObalduR@é Hbm @ an&ikyeof'ffo&nasie
pronot er hagine®ePs pélyddRlamide Gels.C. Tr p- Lac Fusi ons The construction of this

pronoter, found on plasmd p4754 is illustrated in FIGS. 6 and 7. A
variatiom afpAdlt this construction is outlined in FIG 8. I1l. Hi stidine

Pr owot er Expressi on Vectors The construction of this expression vector, is
i I'lustrat ed i ThefebsBuct®n airdROll 0s shden in \FIG. Gtahd desBlibed int tier Restdptinns ofithe Figare$ Ghe pND5
Thi s pr onptvestorv@NA iggestiicied with dNdelo Insericucf itherNdsf fragient30h piec 2IRdFG. 2)rwhich Gontelrs.
B. Omp F THiGH dDNAgespitsdnthe olasmid $REIN whi ch expresses a protein attached to a
si gnal s¥quenkROll hpp deer inlrpgyced Ao Ecqoli 44632 by drapskaimation) The easullingchogs vegtesisyistem has
transl ocat dxgeragapesited undar AEGEHNg 38390, Thistrain srhenpgreqpranttinguced producesthe)same angiomasp |
Bovi ne G oVfRC %rpﬁﬂ'ﬁ'@‘a"ﬁ’ﬁés”’ﬁ 'ﬁi"?ﬂt% at RROH progiéses prda 20Tonperbfil] Mnelog fyag,pReci28. The
plasmi d D4 ’\)ﬁ‘h°€?1 “"r?g%asgg g Be LFHFATRIPY, PTO?'R%%H&P“"E it a9 the samquazihesec
Abitls ResedPEHPIO; p'?ﬁe [err] plasm d is al S0 described in

pending . g, pAL401

The construction of pAL401 is shown in FIG. 13 and described in the Description of the Figures. bGH
cDNA from D4 by way of pAL-500 (FIG. 2) was inseried into pND11 as shown in FIG. 13.
85 pAL401 may be introduced into E. coli A1637 by transformation. The resulting sirain produces an
analog of bGH in which Met* of natural BGH is at the N-terminus and the amino acids preceding Met* have
bsen deleted.

IV. pAL601
_ The construction of pAL601 is shown in FIG. 14 and described in the Description of the Figures. It is a
derivative of pAL401 (FIG. 13).
PALE01 may be introduced into E. coli A1637 by transformation. The resulting strain produces an
analog of bGH in which Met has been added to the N-ierminus of the phenylafanine form of bGH.
EXAMPLE g

Human Growth Hormone

50 The starting point for hGH cDNA was cloning of the cDNA from mRNA purified from hypophyses tumor
from acromegalic patients into the Hindlll slte of pBR322.

"w

1. pTV 18(1) : : .

65 The construction of PTV 18(1) is shown in FIG. 4 and described in the Description of the Figures. hGH
cDNA was manipulated prior to insertion into pND5 to provide the correct reading frame.

pTV 18(1) was introduced into E. coli A1637 by fransformation. The resulting bacteria have been

deposited under ATGC No. 39386. This strain upon growth and induction produces an analog of hGH having
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5 patent rapplication, Serial No. 245,943, filed March 20, 1981, claimng
priority of Israel patent application, Serial No. 59,690 filed March 24,
1980. It has previously been depositedERDtIB1 84&BAeri can Type Cul ture

Collection in an E. coiI host under ATCC No. 31826. |. pRec 2/3 bGH 70 The
construction ?h %Rec 2/ S hovvn |n FI & 2 and described in th

Description o tI & r'@g’a E%( &Md';:‘r lpcklag gmiog aﬁ'ﬂﬁl‘gﬁi Hecanoyit; ¢hhGH
to insertion iATY PEHPASY PLY \V’Fﬁ%bmc'tﬁg tfakprqtein prpdiged Pydhebacistis . 2/ 3 has

been Int roducqldpmg)g( various E. coil strains including A1637 by
transformatjon nown net hods. Al1637 contai ni ng pRec 2/ 3 has been

d d d A
deposite un er %i %5104 ?s%ho%&nru?‘h@ 42nd escr e iR actip ﬁ%ﬁ%gfaﬂgﬁ"'

i nduction an @5 :S}ﬁn 810 6v
to the N-terni anﬁ-vo‘fM(b 6 ﬁaax e@ .%}B"E”%ou Rf '&Zvﬂ on, T es %%Qt
ana su dupgsoa ﬁ?vfi

bGH anal og pr ad;sbsuﬁdumér
by the bacter itd s8quekddlct t&&l@ud gFe@éBeﬁ‘Bﬁ'ﬂ/B’t aqh \%nprqduced by

pol yacryl am deTgedse) waklabovs!25% totaTb;emﬁmweu%wmrbaa&:adel Is " Sho
FIG 3 and described in the Description of the Figures. The pND5 vector DNA

is restrictedExamMPLENdel . Insertion of the Ndel fragnent frompRec 2/3 (FIG
2) which contains bGH cDNA results in the plasmid pROI. 25 pRA I has
been i ntrodac&bwihafgRée. 20l i AL637 by transformation. The resulting host
vector system | has been deposited under ATCC No. 39390. This strain when
grown and i nducédpch CultiaseStonkipultusesmé pRecP/3dn AtS3P ReogréWndon BMI eedivinnaeeyinacelam, then
i ndi cate that d'fsmwofq!ﬁwt!m%‘ésglmroltcgntm'm phospbath Cltdate huffen gnd $tered #RAL C2/ 3. The
met hods used to! t"P?é”"éﬂ? [Sirepagated do BHY medium §Tadwin brgrt nfusivn CRIBCAINSteries mediym
it.are the %ag’&s aﬁ‘b?é"‘&é'ét&? foy §tople pultyicand Jncybatedl £S5 hows en ahakes(pt (30| G, 200 r.p.m.
pALSﬂ)l The co nga"g'h fsaied qut Gs“"i@ a&ﬁ&“d@%‘é?‘?’ﬁe‘i@"eﬁ“ﬂ\'@ is

d
Description o er?u%nto '"% "Iﬂ?ﬂﬂo Eoéz 1 b0 t: Us3 381 Gkl 7599 withe pgtiatiopyand
was inserted | %dgt o %_};lm E@mﬁ ghsa a°?JAL401 may be
introduced ,fnt o= : licg M 8RS or mati on. The resul ti ng strain
produces an anal og of bGH in V\/mch [err] of natural bGH is at the

N-term nus and the am no Presy ‘E‘Sﬁp have been deleted. |V.

pAL601 40 The construction of pPAL6 :gﬁa%@%sl %LFI G 14 and described In

t he Description of the Fi gur‘@é‘zﬂfﬁaﬁ@)a derivative of pAIZﬂog/aFl G 13).

/&L/601 may spe i ntroduced iveadtEexdPdctrl637 by transforrrE &z The
as “bée

resultl ng strain produces_an _analog of bGH in which Mt n added to
the N-terninus of the phe®2HRO4ni ne f-orm of bGH. 45 EXAIVPI;E g/Muman Gow h

Hor none so The startimacgoi nt for hGH cDNA was cloni g 9 jthe cDNA from
MRNA purified from hypophyses %gl r fromacronegalic pat| en { into the
H ndl| sitesof pBR322. 1. >AH‘W R 55 The construct PeA 71PTV 18(1) is

shown in FIG 4 and descrBietinn the Description of the figupgyy hGH cDNA
was mani pul ated prior to mertlon into pND5 to provide the cdrrect reading
frame. pTV 18(1) was intr ®to E. coli A1637 by tr nBg4tnation. The
regul-ting bacteria have b@raceepdeimentsiEbauty6 No. 39381 ,/Ihis strain
upoR growt i and i nduction produces an anal og of hGH havi ng 12 EP 0 131

843 Bl _
Ampicillin, biotin and thiamine in solution are filter sterilized separately and added to the sterile production

medium before inoculation. Sterile glucose solution is added initially to supply 10 g/, and during the
induction and expression procedure to malntaln glucose above 10 g/
45 Trace elements solution confains:

50

56
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t he :sequence of natural hGH beginning with [err] and | acking am no acids
1-13. The anmpunt of hGH anal og produced by pTV 18(1) was about 8% of the
total protein produced by the bact egpa.131 843 BTV 104(2) The construction of
pTV 104(2) is shown in FIG 4 and described in the Description of the

Fi gures. hGH cDNA was mani pul ated- prior_ to insertion Into pND5 to provide
the correct reading frane. pTV 104(2) was introduced into E. coli A1637 by
transformation. The res’ﬁﬂsq’h'g HpQteria have been depo§| 0e8/dnder ATCC No.
39384. This strain uponpgpyt.h and i nduction produceslgng?qal og of hCH
having 10 the sequence of fatural hGH preceded by Met at “the N-term nus.
The anoufit of hGH anal o%f‘%'btﬂm by pTV 104(2) was aBo®¥€125% of the total
protein produced by thagé@q &t EXAMPLE 4 15 G owt hzof mgRec 2/3 Stock
Cul tures: Stock cultures of ec 2/3 in A1637 are grown on BH nedium (see
I nocul unm), then dilut eo“?mﬁcgﬂ +*Ha% h 87% gl ycer ol confaBnit ng phosphate
citrate Q,uffer, and st acgcl pd2p00 C. I nocul um I nocul ngyg propagated in
BH nedium (37 g/l) braélgdrﬁeart i nfusion (DIFCO). Ste e medium 20 in
shake flask is inocul at 4om stock culture and incu agé& 15 hours on
shaker at 30 C, 200 r. mHjBoubsequent stages in inocupys gyepagation are
carried out in sti rred erateqiffermentors Sterile meilba s I nocul at ed
gi%h 0.2, flask cult and i ncubated 15 hou éé C, pH 7[err]
"5 with agitation and aeration to maintain dissolved oxygen | evel above
20% ai r sat ur aid Mediunie GAbifetddOnth 5ROR AR BuliiRGnd! MebRRY ai 305 C. Agation-GératloR viidsn
hydr ol ysat eard 8992/ iaihthif )dissolved oxygen level above 20% alr saturation. ThEOpH) sl maktlained at 7:0.2 with
Yeast extr adHs. Once cell concentration reaches about 3 g (ODsso = 10) hptuttiolHkdd.

2.5 . g/ | 20NaCl Temperature Is raised to 42° C. Maintained there for 15 minutes, fén layeted 3 38” C. Following

AMDici | | i n Incubation at 38" C for 1- 1 1/2 hours, the culture is chille@. ahd cgjls|areBiecdvemd by centrifugation for
0.1 ny/| Tieimzome peification. 1 ng/l Trace el enents
sol ution 3rr1| 40 Anp|C|II|n biotin and thiamne in

sol ution arReceveryiddpGterilized separately and added to the sterile
producti ®n rredl um bef ore I nocul ation. Sterile glucose solution is added

initially to @ ‘P“a' colies avrPed ‘!‘H%V‘?'WGW‘%FP“&PFH g §¢ F%T"s'c' (pH
procedure t’d 4)'rﬁ§?| 'Y'zEDﬁ é""%’b " nggr, with af?’ge'%’f % F‘ls (gﬁ
cont ai ns: r? homo, e?hs:? s orm‘ ly passed through a ynoml cell disruptor (Willy A.
1 g/ | F sel) the homogeneous susp snon disrupted cell by centrifugation in a
30[ %ha Iess centrifuge followed by a continuol rif tl t 20 In a orvall centrifuge. The
[err] precipitate from both cenirifugation steps is ¢oli L l%g ﬂ@nso mM Tris-Cl (pH 7.4) and rTsuspe
2.9/l [err ]ded in 500 mi of the same buffer. Lysozyme is aad entra on of 2 mg/mi afid '
19/1 [err suspension is incubated for 1 hour at 37° C. Triton X-100 Is the Es'a oncentration of 1%, the.
0.5 g/l Cork’-ﬁspenél’&lls cooled to 4° C and centrifuged at 20,000 rpm for 20 Jnﬂﬂtes 4 Sorvall $834 rotor. The

a5 precipitate is collected, washed twice with 50 mM Tris-Cl, resuspended in 500 ml of 50 mM Tris-Cl (pH

7.4),5 mM MgClz and dsoxyribonuclease is added to a final concentration of 20 ug/mi. After incubation for

30 minutes at room temperature the precipitate is collected as above, washed twice with 500 ml of 20 mM

Tris-Cl (pH 7.4), 100 mM NaCl and 10 mM EDTA, followed by two washings with 500 ml of distilled water.

{ The precipitate is collected by centrifugation and can be stored at -20° C for an indefinite time. At this stage

S 40 the bGH is 80% pure as judged by sodium dodecyl sulfate-gel electrophoresis. The yleld is approximately
15 g of bGH.

Purification c_)f_ bGH

45 One hundred gr of precipitate is suspended ifi 40 mi distilled water and solubilized by titration with 0.5
M NaOH, PH 11.8. The solution is then sonicated for 2 minutes and clarified by centrifugation at 20,000 rpm
in a Sorvall 8§34 rotor for 20 minutes. The solution is then applied onto a Sepharose CL-6B column (5 x
100 cmn) equilibrated with 6.5 mM borate buffer, pH 11.8. Column is developed at the rate of 100 mi/hr and
fractions of 12 ml are collected. The first peak off the column is discarded. The following two peaks are
so separated and pooled. The first represents aggregated bGH with low activity; the second bGH with high
activity.
A DEAE-Sephacel (256 g/100 gr. equiv. ppt) column is equilibrated with 8.5 mM borate buffer, pH 9.0.
The second bGH peak is brought to pH 9.0 with HCI loaded on the DEAE Sephacel column at a rate of 250
mi/hr. The column is washed with 7.5 ml of 6.5 mM borate buffer, pH 9.0, eluted with 6.5 mM borate buffer,
65 pH 9.0 containing 756 mM NaCl. The fractions with ODzzo above 0.3 are pooled, dialysed against H20 in
Millipore Pellicon dialysis apparatus and then lyophilised.

EXAMPLE 5
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15 The pediumis inoculated with 5-10% i nocul um cul ture and incubated at 30
C. Agitation-aeration rates are set to nmaintain dissolved oxygen |evel
above 20% air saturation. The pH Is mEMeABheAB Bt 7[err]0.2 with [err].
Once cell concentration reaches about 3 g/l ([err] = 10) induction Is

i nut s 1 hen b BER AbddePridtoddl g f‘ﬁEﬁL;%a@”i[‘t%%”[eﬁrﬁ?etﬁr“i’f T

i oF o SOl BOLa B BRIMBBECVET 0L g am o

bacteri al 1S, )

Tris-Ol (pﬁekorm?oﬁ% 9%% %qﬁ%gﬁﬁsﬁﬁ?%&fﬁ& fégt&; e E,."'%ur.. ﬁ%®%
[s)

control of bl gQeRs of thesd ﬁsteFB SbrhitdcPro RAAEH Qdo BP&&EE@QH%’h@ Hifulién betve Was
is conti nuous&ow,pa@gsmhgthstghgmﬁngy,ggj@.i ce | di sr upt er
Bachof en, Basel) and the honpbgeneous suspensi on of disr upt ed ceI I s IS
clarifi ed fid 1 3.tRabiYreEpE bihdingo@kdyon in a 30 Sharpl ess centrifuge followed. by
a continuous céntritugatton at 20,000 rpmin a Sorvall centrifuge. The
preci pitate from dddrévepeibindingLeal iwas peroriaal vith rabbit [vecierbranegiad@deribbd by B Orughiha
Tris-C (pH 7and)H.Qrftleisea U ghing -Endiet MetabS5Q873)187, 384 tsing 'Skn@bl dsutiel teater ahdy) SliBYINEDLGH
is added t o asolutioralforcthe) canatuctdni ofrvakbfatioh oayyes] Samptbs twem isaubgiehis itiplicatesfor two hours at
{ncubat ed fiforrodm ftemperatute I8 PRanl o] assayr huffer (SO@NOTs,i1§ nivh@aClzcand & cholnd bavirfei sarmiin albumin,
concent r at i onPthf7-6) Jfhe tiyhes sordaeed s'THhEH 20080 (cem of gregaratiop 9t 3Q-8th ual/j oy I kg liver
20, 000 rpm f ofeiyang; AR and eitney "%rraveﬁ't (1483 ng) (op Pycts qfipacteyis! lpﬁ"e&h?)reﬁléttdemprs"afed
col | ect ed, Wa@ﬁé'tfW%""V\P‘tthe‘?@"?ﬁﬂ%ﬁ@mmfab'er'éé'ﬁs?f@ﬂﬂé‘d’eﬁn 500 of 50 nM
Tris-Cl (pH 73 Eth nM MgCl 2 and deoxyri bonucl ease is added to a f| nal
err]g/rrt After I ncubation for 30 minutes at room

co%gentrat bn

tefPerature the_precinpi ed as abov washed t

of 20, ma Ty sag&ﬁ’ ¢f ﬁ' . P ?gg'ﬂry el ggornd o
vashi ngs wi t h-500 rriere tiir % D kﬂa Lﬁmzy @tht.re% S lor ovine
centri fuga%g 0 ﬁ ;,, p,tu &ﬁﬁvﬁ’ 15M'Nast +
stage 40 t b'ﬁqqa"i’sgmh gﬁ solutions (5~
el ectrophor 9512% pg/-E mwze fo\'§ dapig k Iéﬂet unheﬂfat- W!a d'vﬁﬂ"a&lfbrt%) The

bGH 45 Ok 'Wer€ QadiificeB fon R 6th ia, autee fbrs:e ﬁa@ebeﬁtedakbmoﬁtocmondtu&ﬁamﬂ‘m with
wat er and sol atBiohd fCktdied twiith 26 AGNDsYWHe Wwibth 5f NpphYsedP blatbs wére measuréaOdyUdiséivition

t hen sogd Cthiobgh  AsectingoiRbduRB (NOA). Mbanlviakibso@f 4Dyredimns per rafjOwre Gsad &k thd Qordiktion
rbm in a Sor validg doésrdspode@urvésO Restfs 41e stove s.FIG.Ne. sol ution is then applied
onto a Sepharose CL-6B columm (5 x 100 cn) equilibrated with 6.5 nmM borate
buffer, pH 11E8MRCBIBUm i s devel oped at the rate of 100 m/hr and fractions
of 12 M are collected. The first peak off the colum is discarded. The "
fol | owi ng eancbQbdmelogaire 50 separ at ed and pool ed. The first represents
aggr egat ed bGH vvlth | ow activity; the second bGH with high activity
DEAE- Sephacel iy} 3989 fogth 2 éqsi'a? of Pigyids which,baye |b§°feemft!upf5¢ atcthe m'ws eﬂ'@h rere
bor ate bufferp'°‘f5’FP ") e second bGH peak is brought to pH 9.0 with HC
oég‘ed on the DEAE Sephacel columm at a rate of 250 ml/hr. The colum is

ed Wit 7.5 M of 6.5 mMMborate buffer, pH 9.0, eluted with 6.5 nM
borate buffer, 55 pH 9.0 containing 75 ™ NaCl . The fractions with [err]
above 0.3 are pool ed, dialysed against H20 in MIlipore Pel | i con di al ysis
appar atus and then Iyophr lised. EXAMPLE 5 14 EP O 131 843 Bl Activity of
bGH Anal og r oduced by pRec 2/3 1. Radi. 0| mmunoassay conparison of bGH
analog with natural bGH 5 A sol uti-on cont ai ni ng 100 ng/mM bGH anal og
was prepared in phosphate buffered saline (1% BSA). This solution was
diluted serially to concentrations of 50, 25, 12.5, 6.25, 3.12, 1.56 and
0.78 ng/l. Duplicate 0.1 nml aliquots of these solutions were submtted to .
Rl A using & doubl e anti body procedure. The dilution curve was conparable to
t hat obtained with natural bGH

66
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10 2. Radioreceptor binding Assay r A radioreceptor binding assay was :
performed with rabbit |iver menbranes as described by T. Tushima and H G
Frefsen (Y. Chin., Endocr. Metab. (Ep/@)si3gag@34 using [err] as the tracer
and authentic bGH sol utions for the construction of calibration curves.
Sanpl es were incubated in triplicate for two hours at 15 room tenperature
In 0.3 mM of assay buffer (50 MM Tris, #5pa@fggegr]and 5 ng/m bovine serum
al bumin, pH 7.6). The tubes contai ned [erT]{20,000 cpm of preparation of
30-60 [err], 150-250 [err] liver menbrane protein and either natural bGH
(1-100 ng) or expgasmgpofl bacteri gmpdl rEReINGSUOF BEROANMLOLSd that the
bGH activity of the bGH analog is conparable to that of natural bGH 20 3.
Ti bi a Test The biLgaciiii f\l_nf the nDcm 2/ 2 b
engi neering bacterial cel I's accordi ng to Exarrpl e 4 was evaluated by a tibia
test. (Parjow, A F., et al., Endocrrnolo y 65) 277, 1126.) Rats were
hypophysect om ze8eSt 278- 30 days ofM Eg for 10-14 dgys W t hout
treat nent? Bovi Ngp23 growt h horm)rugﬁlqgg eldrbrugtbg\j_ynalﬁl aries or from
reconbi nant E. coli ,was di ssol ved Na +20 01 M borate, pH 10.0.
Rats (4-7 per gr pf recei ved dai I*Pgm ofjge i njections of bGH
solutions (5- 12pM{@rr]/day in O. EMe:t:)AIw Ehd ys while kept on a nornal
iet (Pugjna Rat P&hgw and wat er 31%%%% The animals were sacrificed on
the 6th day, t he orel eg knee-b cut longitudinally, fixed
Wi th acetone andpagai4odd w th-2% [mt‘} The vvr dth of the epi physeal plates
wer e nmeasured by observation 30 through a dissecting binocular (N kon).
Mean val ues (of 40 readings per rat) were useg for ot he construction of |og
gﬁ response cup¥ds 30Resul ts areMbvﬁlynAlEa Pha EXAMPLE 6 35 bGH

ogs Table | ﬁltbs fo rth a seri oé %_? i.@h have been constructed
an_d t he anal ogs cﬁ re produce fro 6 50 55 EP 0 131 843
Bl TABLE | PLASMpHis 129 S MetAthChrERBhﬂ S OF bGH ANALOGS 5 Rec
2/ 3 et Asp G n 1
Met Asp BFo Met’ &ALRIa [err] pM ﬁ@@zciwp Ala PhelzB Met Asp Pro Phe pM
1 pAL 322kt Ala [ et @bymlg.% !'he2 pM 2
Met[err] pAL 40 - t 0 pYL 301
t dy Aaf err] 6&}5 nét él; Al?i Phe2+ Ala [err] pH s 129
Thr Arg PheZPZ 3 pAL Met Gly Ala™ Phe Met Ay [err] pAL
322 Met Ay Alaferr] pAL 601R . Met Gy
Al'alerr] p 18 Met Gy Alglerr]1l 30
) PBTG-800 Met Glu Phe
36 ' 1 2
PORF 2-12 Ala Gly Ala" Phe
\ EXAMPLE 7

40

Effect of pRec 2/3 bGH analog on Lactogenesis in Dairy Cows

The lactogenic effect of bGH has been well documented in the scientific literature in the reports of

Bines, J. et al, Brit J. Nutri. (1980) 43, 179 and Peel, C. et al, J. Nutr. (1981) 111, 1862. Bauman, D. et al, J.

45 Dairy Scl. Vol. Supp. 1, Abst 86 (1982) reported that milk production was increased by rDNA bGH. An

experiment was conducted to determine the effects of pRec 2/3 bGH on lactogenesis in comparison with

natural bGH. Eighteen Holstein cows ranging from 141 to 154 days postpartum were randomly assigned to
treatment and blocked according to milk production according to the following design.

50

Pretreatment Treatment Daily GH Inijection

Control 5 days Saline

Natural bGH 5 days 25 mg/day for 10 days
% pRec 2/3 bGH 5 days 25 mg/day for 10 days

The bGHs were put in solution with 0.1 M NaHCO3 agueous buffer (pH = 8.2) at the concentration of 1

16



PBTG- 80Q - Met G u Phe2 pORF 2-12 Ala Ay

Al a Phe 40 EXAMPLE 7 Effect of pRec 2/3 bGH anal og on Lactogenesis in

Dai ry Cows The | actogenic effect of b&PIﬂaE1M&B1weII docunented in the
scientific literature in the reports of Bines, J. et al, Brit J. Nutri.
(1980) 43, 179 3 . Nutr. _&1981) 111, 1662. Baunan, D. et
al, J. 45 Dairfe @EJ"‘"“‘Q‘B‘P'V F’!‘éﬁf °a°l' da)&ﬁé'tle cfigps. Hheepows waig Jplected Withoplacabq @ bGH solution
pr oduct i on was g 9oes sitoF ﬂ@x’ﬂ?@t‘ f99ioAt Neyinioctions weretaivgn diying the S-day

i
determne the er?ff,ée";te% p8‘I'° ﬁ"%/B GH on ‘iqh? g%lgrpg%g%gnﬁpa@%g@g%wﬁpchmd

Vi t
nat ur al bGH Eﬂgsnet I?o%pt S and cor ad I?I'l
rk c v ue %[G?V ?lﬁ;g peno S are shown in Table
on, £(Z hanged wh he mrk volume mcre Imllar
upL G

were randor’ y

producti on acc,pr-,-q‘; Bdd

Tr eat nent degres in both 9 éturg% 11.9% incrgase i(l‘T for ar a)i d and
Sal i ne Nat ur alp, alog treatment resulted in ¥sincrease. The data were no?ﬁ QQT cal S

days 55 10 due tdHRE Smatl/ anImaIs, however. the ithiSs of the increases are simll

for 10 days Thmhbﬁ;ﬁtu\wr e put in solution wth 0.1 M NaHCO3 aqueous

(pPH = 8.2) at thewaddsdbd btigBse 28 b@H dfnulates BBoGondsldin@did, dBlvs SBMIdF o natural bGH.
I mmedi ately prior to each day's injections. The cows were injected with

pl acebo or bGH solution daily for 10 days in a subcutaneous site in the
Qﬁgk regionts No injections were given duFABLEtPE 5-day pretreatnent period.
e cows were mlked twice daily at approximately 6:00 a.m and 5:00 p.m
M Ik weights were recorded 5 by the Boumatic system and recorded in the
dairy data system ThBaXine@rowth Formone i Bffeatuen Lactdgenesis eat nent
and bGH treatnment periods are Eaﬁb T ction level of
the control®cows was unchangedﬁg%wﬁ:e k"fgkl.’\l/.’toﬁ u%fn%ased to a simlar
deg'l/ee In both the bGTgroups. TnNe naturar oGt taursed—am 99+ mcrease in
mlk for a 10-day period and bGH anal og treatnent resulted in a 10.2%
I ncrease. The data were not anal yzed for, statistical significance 100 due
to the smal) nunber of aninals, howeva¥. DRdlyaMiilkuRzodictien| ncreases
are simlarto those reported in the literajyygayl t Was concluded that pRec

2/ 3 bGH stinulates |actogenesis in_dairy cows sifilar to natural bGH 15
TABLE |1 Bovi nerfeatihéntior none Ebi:e&eaﬂméﬁit OBRFIT 3 ase Over
Nat.ural bGH vs pReg 2/3 b Av. Daily_M_ Kk Production | b/day ?
Prét r eat nendy D.J-H-éﬁ—@l— cr ease—C2efla¥B, y 10, days ________g__Pretreatmen
days 10Conysol Prétreat neng73@3Control s57_%6 -
57.23 57. 26 - Natural 5
58. 54 65. 50 11.9 35 bCH 25 ny/ day 40 pRec
2/ 3 6  Natural 57.98 58.54 63.3465.50 1119. 2 bGH
25 ng/ day 48 bGH
' 25 mg/day
~ ©  pRec 2/3 6 57.48 63.34 10.2
bGH
25 mg/day
45

Each cow was injected daily subcutaneously with either placebo or bGH solution once daily for 10 days.
50

Claims
Claims for the foliowing Contracting States: BE, CH, DE, FR, GB, IT, LI, NL, SE

1. A plasmid for the production of an animal growth hormone or polypeptide analog thersof having

1] substantially the same amino acid sequence as, and the blo!ogical activity of, the naturally-occurring
hormone In a suitable Escherichia coli host cell containing the thermolabile repressor C; which plasmid

renders the Escherichia coI| host cell capable, upon Increasing the temperature of the host cell to a
temperature at which the repressor is inactivated, of effecting expression of DNA encoding the hormone

17



- e e e )

Each cow was injected daily subcutaneously with either —ptaceboor

sol utioh once daily for 10 days. 50 Clains Clains for t
Contracting States: BE, CH DE, FR GEP [T, LI NL, SE Bl !H ﬂ;ﬂ@‘l‘ he'
production of an animal growth hornon 8r13f5(9f'?/ﬁépt|de a

56 substantially the same am no acid sequence as, and the biol ogi cal

activity of, pidif inmbdiiéd bﬁorQ&G&éﬁrda{?E infelidhe Mhe! ddw wgl'é' ih éoe lﬁ\sﬁlgc%&!;ﬁ 5 tlon
host cel | CO@E@H&' ﬂgdéy G b RedciRhed l@ i Y heeke Mgiol € | nje! Y\ir %.':i!
the Escheri chictedifbnt pdiad! cel |l capabl e, upon increasing era{'L?re

t he host cell tmewﬂ%ﬁ\%ﬂlfvﬁ’ceﬂaﬂwﬁhﬁﬁoﬁrﬁ@ew 860 Eﬁusﬁfd 5:09 grﬁ‘%ﬁ('vﬁé@hg Qécor od
ef f ecti ng expy s Hoamato bystdhWend Aodbdg tHeltRin) i1 BE@mL 7 0 131 &
L M S * ng/Tb average chilapotuctigv vaes foothe petleathaant sndi U@fﬂ%{nﬁﬁ&aﬂﬂ%@r&éﬁwﬁn eksle
i Mj ected wit M. Heawednction fevil GHtteadontidl oowsCiess| upicHanged hhilél &8 SmilkvoRimS UkFdabeiNe Qlidimitar
site in the dewmée inbeth the bCN@raups. db¢ natuna bGE causgd arei.ad intregsetimmiliofoi®10-day period and
pr et r eat ment bgHahaked, refimentoesuitedie ret 01274 Rarehse.\iihe @ate aveteynob bnalypat foistatatioal signicdide
a.m’ and 520duntore suall Rumber eftenimalactioweves derroraditSehyt theHacrBsemae similgyts thosa raputted
recorded in WerAtyy- data system The average mil k production val ues for

t he pretreat nert Wﬁﬁﬂ‘cb‘@q that eBecrAshibGihetimulsies lagiogenssidifusiainncowa simiar|tp natdFyldGH. -
production |l evel of the control cows was unchanged while the m |k vol une
increased to a simlar degree in both ti&@;&_groups. The natural bGH
caused an "11. 9% increase in nilk for a eriod and bGH anal og
treatnment resulted in a 10.2% i ncrease. The data were not anal yzed for
statistical signific 0] ani however,

t he magni t udes of thg%:\vﬁ'ggeeaé?e%%t?eﬁés}remm éfggggog@ &@rﬁ%ﬁ%ﬁ‘#%’? he
literaturg, It was concl uded NaturpRebGH/ ?sb@!en 123 ab@H | act ogene3| s in
dairy cows simlar tQmatural bGd 15

TABLE 11 Bovine Gowth Hornmone Effect on Lactogenesis 20
Nat ural bGH vs pRec 2/3 bGH Av. Daily M|k Production 25 | b/day Treat nent
Pretreatment During GH %I ncrease Br O . . . 5 days
10 days a5 Pretreat ment 30 Control 96 9919,%1411'\*) Produgti._t%; _
57.26 - . - Natural 51b/day 58. 54
65. 50 11.9 bGH 25 mgrday—46 23
57. 48 Trea"-%%“%4 Pretreatment |, !:imgrgmayusnsaeuseowm
i nj ected daily - sgeo necu@l y with est B84 P! acel;_Q’ . | s
daily for %0 dzi:y ciI_U c al R Oby k28afiehs
BE, CH, DE, FR "ﬁ} 9 NL, SE 37. 3\3pl asmd Adr- Zthe productlon of an
ani mal growth hor none or poI ypepti de anal og thereof having 55 :
substantial ly o0 acid sgguence as, and the biological activity
of , the ng;ura yoccrrln gg gE %% g]o ?

25 mg/day
@  pRec 2/3 6 ~ 57.48 63.34 10.2

bGH

25 mg/day

- 45

Each cow was injected daily subcutaneously with sither placebo or bGH solution once daily for 10 days.
50

Claims

Claims for the following Contracting States: BE, CH, DE, FR, GB, IT, L}, NL, SE

1. A plasmid for the production of an animal growth hormone or polypeptide analog thereof having

55 substantially the same amino acid sequence as, and the biological activity of, the naturally-occurring
hormone In a suitable Escherichia coli host cell containing the thermolabile repressor C; which plasmid

renders the Escherichia coll host cell capable, upon increasing the temperature of the host cell to a
temperature at which the repressor is inactivated, of effecting expression of DNA encoding the hormone
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hornone in a suitable Escherichia coli host cell containing the
thernolabile repressor [err] which plasmd renders theJ ﬂﬂmﬂu“ muﬂﬂrm“l
host” cel | capabl e, upon increasing tgpey jfingaget ure of

tenperature at which the repressor is inactivated, of effeftihg "expredsion

of DNA encoding the hornone 17 EP 0 131 .843 Bl or polypeptide anal og
t hereof, wherer ml;tplamdplammbr@bmparelsmplasmidlonmﬂrl&sst randed DNA nol ecul e

whi ch conprises in 5 to 3 order the following: 5 t he pronoter and
oper at or [ er r Ja doukia-sivandsd lPAgcmolaguie which ¢omprises indhtoS] erder therfolibwingli ng
antiterm nator N protein produced by the host cell; a nmutant [err]

ri bosonals bi ndi nfje sremateraed |°H§jat?ﬂf§°lsf@qlﬁe'??é@"°PWWAACI§AAGT ACTTACAT
ATTCCTTCATGAATGTA, 15 an ATG initiation codon;, a DNA sequence encoding the
hor mone or pol yp#YN Ff&éaﬂa‘h%l?cﬁ‘ﬁ bi“é‘“%é"“@!!‘ﬂi‘?”&§@&"‘i"?f’?ﬁﬁ'&%dé°y ethesticRl ATG
Initiation codon; 20 and h additionally includes a DNA sequence which
contains an orj gf fugHt q"é?ﬂsP'E%lH"QPP o HAing e \AEPEGr i al pl asni d pBR322 capabl e
of autondhous replication in the Escherichia coli host cell and a gene .
associated with a sel ectabl e or i demarccahcragreachpi c trait which is .
mani f ested when the plasmd is present in the Escherichia coli host cell.
25 2. A plasmd of claim1l1l wherein RATTCEIMMCATGARATETAGI | host cell is strain
A1637. 3., A plasmd of claim1, wherein the plasmd is circular. 30 4. A
plasmi d of cl ai mylaraMidst bablpe temperature is above 42 C. 5. A plasnid of
claim1, wherein the phenotypic trait is drug resistance or tenperature
sensitivity. 6. ApRAasjubstshcdalngina h‘érmow@awyaean&wardwq, BeCsxprdésBé ffphase with the
resi stance t o ATGMitatidr doblon; Chl or anpheni col or tetracycline. 7. A
plasmd e claim1, wherein the DNA encodi ng the hor nrone or pol ypepti de
anatog encodesnd)wbmad@ﬁoamhn&memrm\m édduenBo whicip lcoriidiris ChnOdrigin| ¢li replidatiovirem ethen
t he DNA encodibagertahplasmid pBR322 @apabisl of petpiomdes @pikbiiog ircthe Eskeheridhianeih host oeit #nd a
hor mone. 9. A gpheaasadctitedfwith lazblnctable. axfidentifisble pHeeotyPidAralt whichlis mmgniiebted Whanrthmplaspiid
pol ypepti de arpresgnidmthe Eecherinbia spihesigebwt'h hor none. 45 10. A plasnid of
claim1, 28herein the DNA encodi ng the hornone or pol ypepti de anal og encodes
chi cken gr ot H Mesmiom laimt, whersip fhg Eeherihi coliyioglraltls Bieain ’gﬁmbow ne grow h

haor nrone of claim 7 designated pRec 2/ 3 having the 50 restriction map

shown in Fi%. Arlashyg Qflé'ﬁ'EM PVB?IB'GH’G@PS'N‘Y’&"N‘?&%& on No. 39385. 12. A plasnid
{he oot 1 ob drrsaly BT e 1S SaRedt BBl nder CATCo Acession o,
2 BT A M S g
e Ut o A B BBl f 50 Sl ol
- 7. A plasmid of claim 1, wherein the DNA encoding the hormone or polypeptide analog encodes bovine
growth hormone.

40 8. A plasmid of claim 1, wherein the DNA encoding the hormone or polypeptide analog encodes human
growth hormone.

9. A plasmid of claim 1, wherein the DNA encoding the hormone or polypeptide analog encodes porcine
growth hormone.

10. A plasmid of claim 1, wherein the DNA encéding the hormane or polypeptide analog encodes chicken
growth hormone.

11. A plasmid for production of bovine growth hormone of claim 7 designated pRec 2/3 having the
50 restriction map shown in Fig. 2 and deposited under ATCC Accession No. 39385.

12. A plasmid for production of bovine growth hormone of claim 7 designated pRoll having the restriction
map shown in Fig. 3 and deposited under ATCC Accession No. 39390.

56 13. A plasmid for production of human growth hormone of claim 8 designated pTV18(1) having the
restriction map shown in Fig. 4 and deposited under ATCC Accession No. 39386. »

14. A plasmid for production of human growth hormone of claim 8 designated pTV104(2) having the

18



EP 0°'131 843 B1L*C L M S * restriction map shown in Fig. 4 and

deposited under ATCC Accession No. 39384. 15. A host puﬂlmmllﬂmnﬂmm“l

production of an ani nmal growth hornoneEBO 13384 &1t | de 1

conprising the plasnid of claim1 in a suitable host. 5%16° A"ho%t %l dsnid

system of claim 15, wherein the host is Escherichia coil strain Al637. 17.

A host plasnid s(PEEERN MBP SHoWBaLfie: #aRd daposiisd pnder ATCSAcsessien Ne§838¢onpr i si ng

the plasm d of,_clai in a suitable haost. 10 18. A host plasm d systemfor

producti on of 15'05?‘8% ’?ﬁ;g\ﬂ lﬂ”ﬁ%‘r%ﬁ'@&%‘?@fi”?% 3 Qv hoemAng op polyneptidk, apglog fhergof
? PIRTMIL S gt o

sui tabl e hogt. 18 . i) toduction of bovine growth

hor none conpr i gi gﬁg\' clal 2. ] 5 s t abl ost. 20. A
host plasm d g?sggﬁtp |gsrnmf)ro ug%f?%'ﬁ' 405;‘3l w@ﬁ%’%ﬁtﬂé gors(%'\ﬁﬁc—hﬁg&&ﬁbst"ﬂﬂﬁiﬁp'conpri ses
the plasm d ofyzCh ai i ' ) 1.d_syst .
for producti or? 7'oé\ui &%'g rg%s\?.&"ﬁ#d %?Jrar%ﬁg %gngvr%? ?@Wﬁé” og@g@%ﬂggi%gﬁﬁ%}@sﬂ%ﬁ ﬁggﬂ‘nf na
In a suitable host. 22. A nethod for producing an animal growh hornone or
pol ypepti de anal A8ost PREAG byst BFprE@iTYni of Bsving lgf ‘MWm‘i‘dﬂ@c&?\%&ln&%@?lQQnﬁd HERIE M in
of claim 15 undeg sunsbid ®sl.e conditions permtting production of the 25

growt h hornone or anal og and recovering the resulting growh hornone or ~
pol ypepti de anal dgost hiesntid Bysterifor grodiieioh @flbdvine GlodthTorwbne YéMisihgthé PsniidibricRiM & in
agndi tions eonprasdtalyimst h of the host plasmd systemfor an appropriate
period of time at 42[err] followed by continued growh at 37-39 [err]C for
an addi ti onal 2peh hestiplasmid pysiem forpretiugtion nt ivmae gregthdamione athicudomprisea the piasrsild btclaim
medi um - 30 24. Adieemdgblohost| ai m 23, wherein the appropriate period of time
at 42 Cis 10 to 30 mnutes and the additional period of tine at 37-39[err]
i s (suffici éht 2o Rgk BIssHR sysmafpr Rrediuption obilumgh giMidiomone copmprisiig i Blasmicofsim 14 In
mnutes. 35 25. ¥SUHRAGBE: of claim 24, wherein the appropriate period of

75 m nut os. at 2k 397 15 gdish e?me{wﬂa”dﬂoifpo?f'r@ddi S BRI o dectyich S
75 nminutes at “38: FOTUCING ) r comprises

gium i s | act al g1 TR o5t glasrd, sistem o, o8 by syiahia conrltians sprmyfing peodkelon ef the
S B L el S i e Ao P, Y o5 e AP B o ot

conpri ses gr oy NPmbig: Rk B3, AALthif @sg%%@chdm%hsaé{grgﬁée& S inefbst HRInfe: systom for
condi tions permi gylobgoriate Qe dr fitle pRES bly Coritidel ghbkn'at §7-3¢ ¢4 ramg&ilt&@':erlod
8., A method forot B8 QHE igfédniRing Bsdl dtvh 3 siARIBaGILMNI Ch conpri ses grow ng
t he host plsgasm d system of 45 claim19 under suitable conditions
pernitting preducki®sd of ciddedaparbréit $0\spprbpiigte dafod &S tet 48 0 1280 mhuldE biiOfle
for produci ng husaiiongrganéd ot fime B3T3 iiCuthiciantils nBidIhOb@MoMd of Brewingfrhe 60 Amdsdo
system of cl ai meo2@nussder suitable conditions permtting production of hGH
and recovering the resulting human growth hornone. 50 30. A nmethod for
produci ng hkansi Aymetwdh ohaaim@dewheteincihe agprpptiats @sricgrad lima gt 411€ iaa@bdut ps mintes] andl the
system of cl ai magditianaidreriodsaf e islabout BhuintteoaS8H8RTG t ti ng production of hGH
and recovering the resulting human growt h hornone. 55 Clains for the
fol | owi ng Congé dempthey abiclaime23, aiferain tha siitabla mediboris laetalblmin kugrolysateamithadiitioprad glitese
hok none or (gol ypeprindeartifitiy t her eof having substantially the same amino
ﬁg![ ur ZF?;?Q Cg’ﬁi? ?L‘ én%grtorh S’;'ogjlci% gg}ln%aglrowt Cltcdrrh/clmteywhgl)cf'n ’cor%g'gescg?'trwsir%stﬁeo Qo%{ ;r)lgsmid system of
cla under suitable conditions permitting production of bGH and recovering the resulting bGH.

28. A method for producing bovine growth hormone which comprises growing the host blasmid system of
45 claim 19 under suitable conditions permitting production of b@GH and recovering the resulting bGH.

29. A method for producing human growth hormone which comprises growing the host plasmid system of
claims 20 under suitable conditions permitting production of hGH and recovering the resulting human
growth hormone.

50

30. A method for producing human growth hormone which comprises growing the host plasmid system of
claim 21 under suitable conditions permitting production of hGH and recovering the resulting human
growth hormone.

65 Claims for the following Contracting State: AT

1. A method for producing an animal growth hormone or polypeptide analog thereof having substantially
the same amineg acid sequence as, and the biological activity of, the corresponding naturally-occurring
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hor rone whi ch conprises growing a suitable Escherichia coi

containing the thernolabile repressor [err] and a pl asp abl e of
expressi ng the hornone or pol ypepti ¢ ;s sag giher-eof | H!@‘&@ﬂmmm,”m
under suitable conditions permtting production of the !

pol ypepti de anal og thereof and recovering the resulting hornone or *

pol ypept i de arheaimoge which eofigriséshgrowitgn s revithbie dispherichiangpli dros el bantaining the thermolabile
stranded DNA mnerressan|CGe antha elasmid chpatiief Bxprdssing the Bbrmomedias rpolypeptideinkiogiithepof in Hies
pronoter and dp¥icelt yrdepsultpble gandifigne permitlingcradudtiopef Apchorrenne Br pelviperitidearialog thefepk
for binding aftd teeevaiingcttaresyliing hemengornotyprpidechnaign thereofithaplasmid ¢ompdenges dayblemt
[err] ri Boson&raspchifipolesuleavhichnclygdestimg' te @' @rresihe foloaR@GGAAGTACTTACAT 15
ATTCCTTCATGAATGTA; an ATG initiation codon; -20 a DNA sequence
encodi ng t he horAOPEMEIPT 356 PRYSRNFLAIaS18MPBAgBe expr essed I n phase with
the ATG initiation, codon; .and i ch additionally includes a DNA sequence
whi ch cozr;q:t ai ns a?\'r}‘b?tﬁ'@?'?f' oid WQWP%%{F'PBWWB‘H resiedapy e hogficals i § pBR322
capabl e aut ong | an i.n.the Escherichia coil host cell and a
.25 gene asso%lme%?@gr'\Ei\ngqtsﬁgaﬁal%éeqvge%"teg%“imgtoerseﬁluagcr?t i fiable phenotypic trait
which is mani fested when the plasmd is present in the Escherichia coli -«
host cell. 2. A nethod of claiml, TABECEGAAGTACTTACAErichia coli host cell
ks straipg Al 637. so 3. Anethod of claim1, wherein the plasmd is
circular. 4. A nethod of claimi1, WABTECTICAEGARTEBAAture is above 42 C. 5.
A nmethod of claim1, wherein the phenotypic trait is drug resistance or

t enper at ur e sensdntATE ihivationddodén; A net hod of claim5, wherein the drug
resistance is resistance to anpicillin, chloranphenicol or tetracycline. 7.
A ret-hodzof cl ai 41DRA ssfoeiceiencoliing theNermRE BrchiolyPeptitiecanaiBg FOBsCoxprEssp Inyihedet witl @he
analFog encodeaTBdnitiatin oédon; grow h hornone. 8 A nethod of claima1,
wherein the DNA encodi ng the hornone or pol ypepti de anal og encodes porci ne
growt h hor nonend #bich @dditnaligtimhdesnh RNAabeyudnce which eonteirsihen didlA of mepdichtiorg frorh éhe
hor nrone or polbggiesisk plabmnich nBRAZY ceprble dhé autorwimokserapligationirhthiy Gechenobia colp) hoshcefieand cd
of cl ai nesl, wigerecasepciatod Witha seleaiabigi an ddentifiebigehenatipis tait whieh To mepiteptad whanheoplasmid
~encodes human igfresaetin fie Epghprichia gefi hpstcelh et hod of clainms 1 and 7, wherein
there is used a plasm d being designated pRec 2/3 having the restriction

|
p shown i% #peiod ohaRimyevipinbpBRonedeha pelidest colfeerel A8Ysi on No. 39385, 12.

sl gnat 80 HRd TelRa st Fig el he oL Bl on - map shown | n Fi g 3 and

bei ng d | ted AT ' .39390, .13. A method of claims 1

and 0. uhehe R Lol Yol ERS Bt BR85S gnat o0 pTVIS(1) having

o ebeh oot ! !

Acﬁeéifo;; N, AJgdA oF 7. Wi e fonde G GRS S fiBAho by

net hod of  cg aifhethod? B cidifh, 5, WtekeRi fhe LdRRY Rsibtinch! T Fhsittait &5 EniciiR] EHibradpRbdoRbEd

pTV104(2) havigigeych®. -

"S._x‘ 7. A method of claim 1, wheroin the DNA encoding the hormone or polypeptide analog encodes bovine
o 40 growth hormone.

8. A method of claim 1, wherein the DNA encoding the hormone or polypeptide analog encodes porcine
growth hormone.

45 9. A method of claim 1, wherein the DNA encoding the hormone or polypeptide analog encodes chicken
growth hormone. - .

10. A method of claim 1, wherein the DNA encoding the hormone or polypeptide analog encodes human
growth hormone.
50
11. A method of claims 1 and 7, wherein there is used a plasmid being designated pRec 2/3 having the
resiriction map shown in Fig. 2 and being deposited under ATCC Accession No. 39385.

12. A method of claims 1 and 7, wherein there is used a plasmid being designated pRoll having the
55 rostriction map shown in Fig. 3 and being deposited under ATCC Accession No. 32390.

13. A method of claims 1 and 10, wherein there is used a plasmid being designated pTV18(1) having the
restriction map shown in Fig. 4 and being deposited under ATGC Accession No. 39386.
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restrfiction map shown in Fig. 4 and bei ng deposited under ATCC Accession
No. 39384. 15. A nethod of claim 1, wherein the host pl a lmmll muvwﬁllm
grown for an appropriate period of tinBP#&133843B1 42 [er

at 37-39 C for an additional perlod of tlrre the growm h bei ng carr'i ed olit

inasuitable hoo§|a' ! 1d wherein the appropriate
period of tine a re;tﬂ.i: i E %ﬁgﬁi@ f@' £ Rlesld heing dasignatedRTVAQH(Z) having the
time at 37-39 Cis oflfm RiPEH M ?°8F°£|"“?Pér” %AEHBS%q"d‘IMPQB'h nme 60

mnutes to 10 4 dof

appr opri at esperl Qgﬁ ndt {h%’?;gl j':ére' Ale ho ﬂo @Iﬁn %Pﬁ%‘amﬂ% hjime at
period of tinme '§wt3 ol m nut es at ﬁe mf8 -4 N9 5frieg okt ha
15, wherein the suita e rredl umis | actal bum n hydrol ysate with add|t| on of

gl ucose or brajgh AlR&Kdd df RfaiS | 2 WherbiR MR bios s inyte
Etats contract asnt,:auu@hw \!S&I%Ela%ftmﬁgtaé'b@% ﬂ%%iﬁmgg E”ﬁ, mngiﬁ?ﬁg

| a producti@n d' gominb@s.none de crol ssance ani mal e ou un angIoo

pol ypepti di que de celle-ci, conportant pratiquement Ia mene sequence
d' ami noaci des 2t Al metiwarae cliei 16y ivhedei the | aBrbsike paksd df e rafmasrec @@bsdtaatmiﬁiﬁdasanb the
nature, dans uneadsiohalberioth 8ttinedgybomI5 imthatesl &t BBEM®r i chia col |l contenant e
rdpresseur thernolabile C, lequel plasmde rend |la cellule hdte de

Bscheri chi arscdi. &apsétiot of clélmrlé.q(herehwe%ltabte metimpelactaibuntn hieirdhdats @itk sddfiod St gucose
est dl evde j usquOfab"QI'h@eattéﬂfqgem ature a l aquel le e presseur eat inactiv,

d' ef f ect uer expression de i' ADN codant pour | Phornone ou | Panal ogue

pol ypept i di qu@ea?-,"d(’,‘i?ﬁ?‘l,s- cl, ledit plasm de conprenant: une nol ecul e d' ADN

bi catdnaire q ‘E‘IS’IFﬁP%'T?cP"“EII?ﬁgtaFS qgnga@args syivapts: BE £ D FR/Q 1Tl MISEant s I e

pr et eur rrrd%eeur PLOL grovenant du bactdriophage X; 30

sité d utill saIt. I3 gfodyction, 4'unp Beymongede| orolsgance animsieay dun arﬁbmoheepﬂwque de
prodult par |a c%h Bl Zompartant pr ”%'Ief’ ?F%Fmﬁ:m;mﬂ%@ﬂﬁ 9} lameme acty|ié biejogique que

conportant la se approp e de Eschanchia coli contenant le

1 I Ia ] Ie orsque Ia
ATTOCTTCATGAATGTAL HIR, /605 D QEE AEI% AL a0
pour | ohor none o i . rp pfﬂ?seurestﬁ\z
| e codon d' mm%iﬁgcg&j& naggrpqulABco ﬁ len outre u%’g&gé:gﬁégé e g &80 'Tdi_t
contlent une ori giehiedfe BRBN bﬁaédamwe&abf‘en@rasns%mm s"‘§§ , 15 sBAGHE LaReP BR322
capabl e de repl i catd Homauir HTORERSIARD, bdvensit SC erl c I a coll et
un gene assocl & Uin GiRIAGRsaioA db NPBGY RisEh & Iﬁﬁdt&ﬁhht&ﬂr&ﬂﬁ@irﬁ N'-’I:Io&uﬂ%gnilh Eéllﬂ!@h@te
qui est nanifeste uosivgwaaiben riptsaniGaie, Misdnt QPE®IL Ia disncba cel lul'e h
Eacherichia coil. 46 2. Plasm de selon | a revendication 1, pour |equel |la

cellule h8te de Escherichia coil eat |a souche Al 637. 3. Plasmide solon |la
revendi cation 1, pour |equel |e pl asnTBAGEARCEREEURGATe. so 4. Plasmde
solon |a régendication 1, pour quueIAQ@ctgﬁgﬁggmrg at supdrieure a 42'

C. 5. Plasmde solon la revendication 1 pour |equel e caractbre

phenot ypi que eat |la resistance & un nedicanent ou la sensibilit4 & la
terrperature s5 6“"F5Id8%?rI"I§€'°%éT%n | a revendication 5, pour |equel |a

r~gi stance a un me ec EQPN |°adaﬂfe&qust'59m°@e & I"af&I?wecl?qMPPWébUQaé exprimer en phase
chlor anpherf col 8¢ P ﬁs de selon ja revendi cation 1,

dans |equel Il A "'ﬁgmﬁ e %{ ﬁ%“g Eq ﬁi’?b "‘l? ZP%Q‘E iréplication provengnb du
da herichia coli et
0 131 843 Bl ﬁ e& qulgﬁé?ecﬁonnable ou Identiﬂabe qj?st mgﬁm::elee

plasmlde est présent dans la cellule hdte de Escherichia coll.

45

Plasmide selon la revendication 1, pour lequel la cellule h&te de Escherichia coli est la souche A1637.
3. Plasmide selon la revendication 1, pouf lequel le plasmide est circulaire.
50 4. Plasmide selon la revendication 1, pour lequel la température est supérieure 2 42°C.

5. Plasmide selon la revendication 1, pour lequel le caractdre phénotypique est la résistance & un
médicament ou ia sensibilité & la température.

66 6. Plasmide selon la revendication 5, pour lequel la résistance & un médicament est la résistance 3
I'ampicilline, au chloramphénicol ou & la téiracycline.

7. Plasmide selon la revendication 1, dans lequel 'ADN codant pour I'hormone ou I'analogue polypéptidi-
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gue code pour Phornone de croi ssance bovine. 8 PI asm de selon la
revendi catlon 1, dans |equel 1'ADN codant pour i'hormone ou I anatogue

pol ypeptidi - quo code pour | horm)neEﬁg 1@1@a§3q1nce huy
selon la revendication 1, dans | equel |'ADN codant pégﬂ"ﬂﬂﬂﬂ}ﬂ m
| " anal ogue pol ypeptidi- que code pour |’ hornDne de ctol

Pl asm de sol onquegodecnpeitiorowne davrdigsantaeviieequel | ' ADN' codant pour | hor m)ne
ou | "anal ogue polypeptidi- 10 ~ que code pour |'hornone de crol ssance du
poul et. 11. 8'Pl'gl Cgesebt’otilrfe\readliﬁﬂwdumwmtdld'ADNmm Ithermonendusiameioges Huypbpici-
sol on | a rever¥PEede RoOH Mormgessdagidsspnee hpmere. 2/ 3, ayant |l a carte de

restri ctr‘bn re resent ee sur -l a frgure 2 et depos6 sous |le n ATCC 39385. 16

12. Plasni d& B Biepdicationyt dpnsrjenualyABN edapt Rorbermees dvd\anainuesesiypeptidia
revendi cati on qf'ec sﬂ° il °’B‘8?°‘fﬂ¥€9'ssa’§98ﬂ"t""?a carte de restriction
represent ee, defllgu e 3 t de ose sous e n * ATCC 39390. 13. Plasm de

pour ’°§°°6” ’5‘8?° %ss “BredpaellAcy oPAffRoNE herBIPRsPY ignalogue polypeptidi-

revendl ca§|on%’ d g fupalelng | a carte de restriction

represent ee 386.
Pl asr de poaf Uﬁ:qa%etngc,lg ngg'ul %roﬁuc %ﬁ%?mong g Jss:lr'ra% %9 eh;#;n Ozw%q %Eéq l?spar
revendi cation 8 d~si'g t? a ant &ar PEHSVLR,

rnepr 6senygeqf Ll‘laslnﬁiefdomﬁ %ro&uc‘ﬁ&n E@Iﬁlgﬁr%né ey §roils§n& Ii%cse‘?b%:ﬁ I%Veng!'léaﬂons Y, Jesum% par
h8t e- pl asm de gwouSayhrit IdaRélrobifidion rebr@Sonlde s Wﬁg & o &%B&Ss%&clg WI'E?!)Q%Q

d' un anal ogue 25 pol ypeopti di que de cello-c conmprenant | e plasm de de
| a revendi c#d.i Rdmilie Gout3a ptodudfitnie 2RINNEHR doroisbéhce m&@aomﬁﬁ'&eﬁ‘cﬂtﬁ%d&sl

| a-revendl cat igIN16f, ayaka Rcahi€ GaI8btridtioh Bp@senfdb sirda HRiéG bR dédb&Sby nEﬁﬁ}b@BQSﬁ@' a
coiil . 302d7. Systenme plasm de-h8te pour |a production de |Phornone de
crorssance bh\Hlaseide powria poduationlde I'finaael ddercigance hungine Relorria dvéidicdtiod 8] Wsigns par
h8t e appr opr i eeTViB(2), 8yant werterleassiictiar ra@ésentdosur lalfigurd # @TEP6SS Gousten 1 ATCY 308
de croi ssance bovine, conprenant | e plasm de de |a revendication 11 dans un
hot e appr optd: Gystdmge h@te-p!gygrﬁ@ weur g aodiction. #@techopmae db arofssance etimae odld'un analogue
| ' hor noné de &PUP@B%\%@@eﬁﬂl?rchéomnfmﬁpﬂrleﬂmwdds Iptevasdivation tidank an hise/anpododéat i on

12 dans un h8te rie. 20. Systene plasm de-h8te pour |a production de
' hor none dt® %ﬁl"%ﬂﬁﬁﬁ?@" 'Ed’ﬁ‘f?ﬂ@??&?ﬁ 1p.edapp lequel [Btesert de sdeshé AA1637 de

r\exendl cation n h8te approprr 6. 21. Systbne plasm de-h8te pour |a

productign e d renant | e plasm de de |a

crol ss
revendi ca i on f’ra"ﬁ - %°“Ea'§ 'F° ’t%"'ﬂ%’mﬁe BRCBBOVIBFomPranat B alEERHon

"s AY un anal ogue pol ypept i di que de

d' une hornDne e cr0|ssance ani

celle-cl, c t
revendi cati on g %%éﬁd gf %d@één &%ormgae eegcmpsg?"ﬁ%g?vp ﬁtmwgre'ﬂ?f“b’ BB
de 1" hdrgpne de croi ssance ou gue et | a recuperati on de hornone

de Croi ssanse gyasmid biadnids-Hot $bfr 18 8 c?éq:%%ts L&
Procdd6 sol on i& r@,@%r@gudb.c@tdfégwu dﬁuﬂ% ?gggrﬁ[lﬂ es c%rﬁ%%ﬁg’ﬁgﬁ%&aggép 'F%ggsez
conprennent |a culture du systenme h8te-plasm de a 42 C pendant une durde
convenabl e, 205 Systdrae @lastmidie-Baté tpdiirela PErodusHbh Vdee I'drmiohe dd orbissBftd Ghkiné! NBmBPIFAE le
suppl dnest ai r @lasmideldd ls revaddication 1@danstunableapirogei®. dans un mlieu approprie.

24. Procede solon |a revendication 23, dens | equel |a durde convenable & 42
C est de 1(P1AS3eRme Rigsreide-bite PBur la produciibnr dee Moummpb cleemdissince hiim3ide, 3dmfonsmt le
suf fi sant e poRfespes ela reyemiipating 1didanstue Hoteaprienride totale de la culture. 25
Procede solon | a revendi cation 24, dans |equel |a dur6e convenable & 42 C
eat d' enffi r4n Progods; Ao légroglg:hon d'EP hgrmpnq dggroisgance animale ou d'up anajoggel palypsptidigie de
11111 11111 1f1'fﬂ cempronant la cyljure dy.sygipme hbterplasmidesdndp revensisetion 18 dans deg'cendiionson

75 minutes A % é permettant la production de 'hormone de croissance ou de I'analogus, et la récupération
6 hormoneé de croissance résuitante ou de son analogus polypeptidique résultant.

50 23. Procédé selon la revendlcatron 22, dans lequsl les conditions appropriées comprennent la culture du
systéme h6te-plasmide 2 42°C pendant une durés convenable, suivie d'une culture poursuivie & 37-
39° C pendant une durée supplémentaire, ladite culture étant effectuée dans un milieu approprig.

24. Procédé selon la revendication 23 dans lequel la durée convenable & 42° C est de 10 & 30 minutes et

65 la durée supplémentaire & 37-39° C est suffisante pour porter 3 60-80 minutes la durde totale de la
culture.

25. Procédé selon la revendication 24, dans lequel la durée convenable & 42° C est d'environ 15 minutes
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26. Proc6d6 salon | a revendicatlon 23, dans |equel le

| " hydrol ysat de | actal bum ne avec addition de glucose ou | e bouillon
cerveaou coeur. 5 27. Procede pour |a [BEPdH18t848B1de IMﬁJlIﬂIHﬂI’ﬂIH”mHHmce
bovi ne (HCb), conprenant |a cuI ture du syst Ame h8tepl as

revendi cati on 18 s.des co ri ees_pernettant 1a pr Jdudtion
d HCb, et la r6cﬁ§%pﬁ?ﬁ%ﬁp'§3 'Fﬁf reﬂ‘§ ﬁﬁ) 'ﬁi"létes?aso 38 Procdé pour |a

Cyetone ht o- i ﬁ%é}ég fég'é'g‘{g §§1ab°v' e LB o, L oo Etlbmin avo

approprides perrre pr o duc °°uret | a rdcup~ration de |'HCb

resul tante. 2927 Bfog&@d&upﬁuﬁroéﬁ lc)'?lr Qedpf& g &lecrl:nsJAE’ nPoQE I?ICb rol S?eag culture du

humai ne (HCh) &dlgl'é(/ Tna d§§’c% rﬁmﬁs I’o &n F% 'Ioguctlon

revendi cation 204 éGSetQQ&uEéM{ hgé%,ggmgn%pr es per net a produ Pon

d' HCh, et la r~cupdration de | hornone de croi ssance humai ne resul tante. 30

Pr oced6 POUfo | 2R, Progs#d ol ;ﬁ'@du&uon%w&ﬁmﬁedé: B/ A ing) WIRbARant OIS B& Y stdme

la culture du syaéts-pRsmids & IR kevshticdfon A9 dbrid de@&@ﬁﬁlbtﬁ%bﬂzr%}iéaslpaﬂﬁéiﬁnt%ep?oducﬂon d"HCb,

condi ti ons appr opta GedmeRAMERIHER ksshignter oduct i on d' HCh, 20

recuperat!| on de |'hornone de crol ssance humai ne resul tante. Revendl cations

pour i'Etat caot Paciddrgoursiaipraduttion A I'hormidiieD de d@isgmty’ hinfairer (EGh)C bontpPentht U Bulture du

Hornone de ©roi ssatéme hieplasaide dela rvendication ROdane dgscdopditivps abipeppded perdbitant la production

cell e-cl, conpor ¢tk eple adcupfirtipedr 'oanone decrai$gurerosaios @siltreaci des et | a meme

activit6 blol ogi gue quo | Monnone correspondante existant dans |a nature,

| equel conpr erf@ Pracésippyrrie prpduptien deltoumane W ctvissanps bysrdineecarfpreRant fireguitert dia systdme

coIt cont enant | BSte-plpsmidesdajp ravensication 21hidpns des canditions aprepsidescherreciini i rroduction d'HCh,
%Prl mer 1% hor fidhEcupdrai e dhumense cissense e sérultaaens | a cel iule h8te,

dan

des condition r ernettant | & production de |'hornone ou de
son anal ogue ;ﬁ?r'w@aﬁ? Qﬂ?fé'&%*tc ?%'Eﬁﬂ'ﬁ?’ﬁ'”éo tion de | horm)ne

resul tante ou de SO anal 0&1 cﬁﬂ% lﬁlr(§‘~su ta,ntIeo E afo idigue de
conpr enant ,}éne r@ell %ﬂ pratquem n (ﬁ%ﬁ?{) ?lqueque
3' A los 4lnents c'grr Uhd t $&§ ; u I q}{l une ce ule héte
bact er | ophage X; adﬂFbpr?’é hicnl

ss u t e Gt un plasmide capable
| " antiterm nat eUfepkRso mg

| '\__6}' son ri bosom gyappfises pHeddn lanFHEHQiBﬁ aé“fho n?on§%ﬁw§%ean %%

A CCFTCAT%ATGF dé PharoreQ8aMarkh du'del dor haidud'gdi peMﬂﬁu&ﬁQﬂ!ﬂrﬁqg plgsnfl ﬁ’dﬂ une
pour |’ hornmone OwmolbcuRRPADDIBICtASIe)AERMp@Bhd] densHoell' b B los BBmEME&GRare/€C | S
codon d"initlation ethémotetir oll\psrUNPIR PEbvérantQitba@éridprigs Rauencoe d' ADN qui
contl ent une ori gi nn sithal'utitgationGiatN m0r B N&soa da Nntivtmirbieur protdipé R prdciEpabRCIRKINGE;
pBR322 capabl e de e piei dodibisannribasotmizoe Cipmokant sorhgoriere Id séhenteS8t e de Escherichi a
coil et un mone associe h un caractere phenotypi que sel ectionnable ou
identifiable qui est manifest6 | orsque | asnmi de est present dans ia r
cellule h8te de Escherichia coli. AGEAGRTAGAT evendi cation 1," dans

| equol la cellule h8te de Escheri ch| am;t-d:cmyrmpgghg Al 837. 50 3.
Per{de sol on Ia revendl cation 1 dans lequel le plasmde est circulaire.
r

ocede %ol on | a reveg,glgc 1 dans iequel ia tenperature est
superieure h 42 C"%ﬁdmé n Ion La revendication 1 dang |equel |
caractere phenot g g? 3?1‘5& A ?*‘e'c?f'%aagr‘r‘ﬁﬁf"y‘ﬁ?ﬁﬂ ‘ﬁ‘eie?i‘grﬂmrl"f‘tpﬁase
& | a tenperature v 5 dasle
b 525 L G b o

| 1111111 11111 1u Aelgssbc]é é phénotyplque sélectionnable ou identifiable qui est manifesté lorsque le
plasmide est présent dans la cellule hte de Escherichia coli.

2. Procédé selon la revendication 1, dans lequel la cellule hdte de Escherichia coli est la souche A1637.
50
8. Procédé selon la revendication 1, dans lequel le plasmide est circulaire.

4. Procédé selon la revendication 1, dans lequel la température est supdrisure 4 42° C.

56 6. Procédé selon la revendication 1, dans lequel le caractére phénotypique est la résistance 2 un
médicament ou la sensibilité & la température.

6. Procédé selon la revendication 5, dans lequel la résistance & un médicament est la résistance 3
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* C L' M S * I'"anpicilline, au chloranphenicol ou | la
tetracycline. 7. Proc6de selon |l a revendication 1; dans | equel |'ADN codant

Croi ssance bovine. 5 5. proc-od sor on Pt SeERECa: on I MIREN SRR - o

codant pour |'hornmone ou |'anal ogue pol ypeptidi- que cdde€pobr %' Horrtone de
Croi ssance poritampigiliing) au Enlorarmﬂﬁni@:ebwmaltara&y@mndi cation 1, dans loquel |'ADN
codant pour | hornone ou |'anal ogue pol ypeptidi- 10 ‘que code pour

' hor none dé@& cRrodédé selandia dhyorpivationt1;: dab® leqkRsl JARNI eodat! paar Hhermbry @iNdhdioyld Solypdptidi-
dans quuel | @@m@mﬁmmorp'@uﬁrdddmamrhwmu | " anal ogue pol ypeptidi- que code
pour |'ho¥none de croi ssance hunaine. i5 11. Procedd selon | és
r evend| cat i §nsPrecédd sejon g savendicatipnd) daps lequel I'ABN: cegantypioarsbrohenece:siagaguedpdlyppitaic
2/3, ayant |a %'QP?‘@RQE"‘I“E@qu!?tqm?aﬂcepwe@@nt ee sur la flgure 2 et d~pos4:
sous le n' ATGC 3§£85 12. Procdd6 solon |les revendications 1 et 7, dans

| equel on ufi 1§ |12 qyprigicationd| daom lagusl I'MRYbEadant ppur hortnanecouriteesloges polypeptidi-
restricti®n rePPé éh%'G‘P"eldé?’?'ijﬂ}céd?sp%'letddposd sous | e n ATCC 39390. 20

13. Proced6 gel;mg reve dans |equel on utilise un
pl asmi de des¥ c% °at °a a‘i‘ﬁ"s f&u M?%cfd’éﬂfrr’@%'t' FerBprecy I'erelppesralypentid-
sur |a flgure pos soue“1r a1 39386 14. Proc~dd sol on Ies

evend| caf f o Pprdesd ssu?\ to Sl GIBHE Y e?[} tlsI Iﬁ de d ‘
104(2)) 35 o %@‘E&i% téé 33 ad &P ;g?}ﬁ'@' fésé B 560, 4
et depos6 sous |l e n ATCC 355 4 roce ﬁ © 8n AT A P98 1, dans
| equel | e systresrBdd RioR 143l réaficfonS

convenabl e et camsds rbﬁrto&or&lpr@&%ig?a Q:rtet? @%g&eﬁb Q%Eﬁé}%ﬁ%%&gﬁ&. EGIRE
culiture @ ant’ effectuee dans un mlieu approprl e. 30 16. Procéde solon |a

f eveidi cat | 18 Ploodé shinsied usnalcatons 1lef €5 dafRNyfRBIRd Riisd uhpldmis edts bar Frvish

m nutes et | a agant Reateugepbsiiorobpréseftsd fur Blgure 405 sposs oisia Nt ATEOsH3s4 0T t er &
60-90 mnutes la duree totale de la culture. 35 17. Procede solon |la
revendi cat i Hh Pt@édédseion léscrgeeadiicationsciuistelo, dans toquanbh etilie 4~2p|£§mtdédgﬁrw pPNRodd,
mnutes &% | a ayent Bearta gepbadintion raprésentés sur i figore i4rebdépdd sousleih LATEC ABsEY’ C. 18.
Procedd solon | a revendication 15, dans loquel le mlieu approprie est

| * hydr ol ysal5 &@@W&nﬂwﬁvﬂ@wa@ed dangilegielrie sistipie ndtominsmide lest chitsi 4 #2)1C pendant
ceryveau cosur ungy durgs, poavengble LSF ER?H'@ PAT-3h CapEsfantiemeedurdsr subpidrosataides ladite culture Stant
Vertragsstaat«?ﬁB "'éE aneMn MPPOP3 | T, Li, NL, SE 1. Plasnid zur

Her st el I ngmell:,po d r| scheq hor nons oder ei nem,Pol y t i danal ogon

d F%f{g_g el da-durde; capyenahle 42 éﬁf’p aﬁa 39 ayingitsp Ble
bi 0l 04i schen &:ﬂ a geathsg s ST E B e el s oo b
(0]

Escherichia c e\/\I!rtzel | e, die den thernol abilen Repressor C, enthalt,

wobel dag R ell e bel
ol o Ui SR B e 4Bl 6 A e
I naktiviert wird, befthigt, das Hornon oder dessen PoI ypept | danal o- gon

codi er ende 13\BroestsQ¥IBH iaTbvehdidation M8 dhs nE’hﬁ\ﬁGh
DNG- Mol ekU Ueciloh do giacos B o boulsh Bersa Goeaht UNG e oSl S b gé%g"?"" XS

PL Si nes X- Bakt eri ophagen; 55 - eine N Erkennungsstelle zum BSnden
von durch diater¥inspriichd e gebi | detem Antiterm nator-N-Proteln; - elne Mitante
C,, ri bosorfiatentddspriicheRis falgende Mentragastpatans BE, DH, DE, FRPGE, IS 11, 81,3581 |
1111111 111111 11111 11111 111111
Plasmid zur Herstellung eines tierischen Wachstumshormons oder einem Polypeptcdanalogon davon,
46 . mit im wesentlichen derselben Aminosdiuresequenz und derssiben biologischen Aktivitsit des natlril-

chen Hormons in einer geelgneten Escherichia coli-Wirtzelle, die den thermolabllen Repressor C,
enthilt, )

wobei das Plasmid die Escherichia coll—Wirtzelle bei einer ErhShung der Wirtzellentemperatur auf eine

60 Temperatur, bei der der Repressor inaktiviert wird, befihigt, das Hormon oder dessen Polypeptidanalo-
gon codierende DNS zu exprimieren,

wobei das Plasmid ein doppelstréngiges DNS-Molekiil umfa8t, das In 5' nach 3' Richtung

- den Promotor und Operator P_Oy eines \-Bakteriophagen;
85 - eine N-Erkennungsstelle zum Binden von durch die Wirtzelle gebildetem Antiterminator-N-Protein;
- eine Mutante Cy ribosomale Bindungsstslle der Sequenz:
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* C. L' M S * TAAGGAAGTACTTACAT ATTCCTTCATGAATGIA; 5 - ein

ATG I nitl ationscodon; - el ne DNS-Sequenz, die das in Phase mt dem
AT-Initfationscodon zu exprim erende HER AJA184HB1 Pol ype m ml

codi ert, aufwelst und 10 das dar Qober hi naus ei ne DNS- Seqmu lm mmmli“ I"I

ei nen Repil katl onsursprung aus dem bakteriellen Plasnm d pgBR822ert hait * und
di e zur autononen Repilkatlon In der Es ' I 7 tzelle fahig ist
und ein Gen unfalt, das mt elner sel ekt&lags;ggragﬁmgg@rhc&nt i f1zlerbaren

phanot ypi schen El gehschaft ei nhergeht, ATFCEIMCATIGRATGIA; wenn das Pl asmid
In der Escherichia coli-Wrtzelle vorhanden ist. 15 2. Plasm d nach

Anspruch 1, dadurch g q%ﬁég E , daO es sich bel der Escherichla

coil-Wrtzelle umd I i ' bl gsdd nach Anspruch 1,

dadurch gekennzei ch%m‘a Po ésg?daﬁﬁf,gﬁ%qﬁ?%% m;?)[sdte!g Wﬂfgaﬁﬂfsg%dr%" " SERTIeREgR Haen
I e

1, dadurch gekengagist , éa ehperatur oberhalb 42 Cliegt. 5.
Plasm d nac Anspruch 1, dadurch gekennzei chnet, daB das Phanot yper gebni s

aus einer Arznei ddstdaftberhih®8 iofib UNG-Seifhz TRRPE bR o @Elik&ﬂhéu%ﬁ& ) buP ot Beriolien
26 6. Plasnid napisminperaae bnthil, G S50 aGeHoRBR REPIKISHER deBdeh ibgg col-Wirizelle féhig ist
Arznel mi ttel resi@idesnz GavlemptNgds riTBihé? | sblbktiBrbarerd-BdeP IRRTAAGBArEH bhantiySichen Eigenhschaft
Tetracycl i nresi sdinhemgeatd ehih auftrit, wehroda8 PRsTIA W e B RIrtGd coli-witRib NokHanden ist.
gekennzei chmet, dal die DNS mt Codlerung flr das Hornon oder 30 .

Pol ypept i danalogiasRichoksh wasphst tndadochyakerpeattinaattdas &s sie beb dercEstisstibhisculiwitteie um
1, dadurch gekenrderStammate37 bratslidi e DNS nmit Codi erung flr das Hornon oder

Pol ypept i danal oge nmenschl i ches Wachstunshornon codiert. 35 9. Plasm d nach
Anspruch 1, dadutlesmidnerizfrspeethhdadurch gelenmapiehneings es tingftsmigdstung f Ur das

Hor,non oder® Pol y'pept i danal oge Schwei newachst unmshornon codiert. 10. Plasm d

" nacr Ans pr uch#1; PlPaYs naeth Atsetiehh sedurch geltennzgighnetgdad disNempereturcharhel 42 fegk  das

- Hor nmon oder Pgl yFﬂéas&andaF Io&g H%nerwachstum;horrmn codiert. 40 11. Plasm d

zur Gewi nnung“vo PHER Y IenRRIchNeh Ja,9a3 Bdnptypergebnis ays pipgs Arzppinittel-

bezei chnet'& gt, raslisetenlzreﬁfgqf%mpa;"ﬂ%'?%g@f%F'f ?eéteg‘e,\st ri ktlonskarte aufweist und
unter der Cg:' 'ﬂlﬁ rl GioN ?bz M dure 9§§e?mzre]£c f{éﬁcjlaﬂecrgt ArI r?eﬁfﬁ'tt%S i t12' Pl asgi di iMin-

zur Gew nnung v gﬁ%@ - ST R MMy Es 2 2us,pipgr fmpicillin-,

bezei chnet i gt, |loggfb§ |f;g Bﬁ %ﬁ%{%ﬁ'@?ﬁ estriktionskarte aufweist und

( arges ; . .
unter der ATCg- HiifdfnRf da89 Wﬁ% ‘&%ﬁlﬁ%ﬁ&ﬁ&l %‘[‘f&%ﬁ rd!af?&% Dk‘s:tmit C herug,& ‘?llé gg gt?rgbrgoder

zur Gew NNYRg vV QiplyRBIRGanRIbgecH 1 nac nspruog

pTV18(1) 50 bezeichnet ist, die in Fig. 4 dargestellte
Restri kti onskar treasmidf naeh Akspritrdl1, Wadedh ddrdnnBithitet, ldhinbie bhﬁml‘erdﬂﬁ FTRks RFAsrPoder
hinterl egt ist. Fbiypepgitimalogecmenschiidheswashstgshe@ion B&ischl i chem Wachst unshor nmon
nach Anspruch 8, das als pTVv104(2) bezeichnet ist, diein Fig. 4
dar gest el | be e Fasimidt nacn Adsprutte 1, aladurabl gokenoatdhnet) el diel ONS At @sdidiung € ldeHGHSN oder
66 nunmer 393Breptidanalege SshweliewachstdrGshorion tgliests i dsyst em zur Gewi nnung
el nes nenschii chen Wachstunshor nons odor ei nes Pol ypepti dana- | ogen
dessel ben, unmGdiasmig neets Arsprighni, dladpeghfdekenpmsisimet cif die PNS et Rodiegyee iy dast ldormon oder
W (t, 25 Polypeptidanaloge Hihnerwachstumshormon codiert.
= 40 .
11. Plasmid zur Gewinnung von Rinderwachstumshormon nach Anspruch 7, das als pRec 2/3 bezeichnet
ist, die in Fig. 2 dargestelite Restriktionskarte aufweist und unter der ATCC-Hinterlegungsnummer
39385 hinterlegt ist.

45 12. Plasmid zur Gewinnung von Rinderwachstumshormon nach Anspruch 7, das als pROII bezeichnet ist,
die in Fig. 3 dargestellte Restriktionskarte aufweist und unter der ATCC-Hinterlegungsnummer 39390
hinterlegt ist. .

13. Plasmid zur Gewinnung von menschlichem Wachstumshormon nach Anspruch 8, das als pTV18(1)
50 bezeichnet ist, die in Fig. 4 dargestelite Restriktionskarte aufweist und unter der ATCC-Hinterlegungs-

nummer 39386 hinterlegt ist.
14. Plasmid zur Gewinnung von menschlichem Wachstumshormon nach Anspruch 8, das als pTV104(2)
bezeichnet ist, die in Fig. 4 dargestellte Restriktionskarte aufwsist und unter der ATCC-Hinterlegungs-

86 nummer 39384 hinterlegt ist.

16. Wirtplasmidsystem zur Gewinnung elnes menschlichen Wachstumshormons oder eines Polypeptidana-
logen desselben, umfassend das Plasmid gem#8 Anspruch 1 in einem geeigneten Wirt.
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zur Gewi nnung von Ri nderwachst unshor gpmp, 134ghgggend das

spruch 7 in elnem geeigneten Wrt. 18. Wrtplasm dsystem zur W nnung

el nes Ri nderwachstunshornons, unfassend des Plasm d nach Anspruch 11 in

el nem geei gri6: Wirtpiagmidsysted naéh Angiirnchoiis adadircis gekbrmizeichniét, dag \dbrWitl Bgs damE6herichia coli-
Ri nder wachst unBaonfiey besisiitassend das Pl asmi d nach Anspruch 12 in el nem
geeigneten Wrt. 20. Wrtplasm dsystem zur Gewi nnung von nenschli chem
Wachst uns horlfoWirtplasmidsystem deur Sewimuag iven Binderedehsivneshpnon, unassendedas @fasmid nach An-
geei gnet efl W r #Pruch 3 impefnem geelgpatensWitdsy st em zur Gewi nnung ei nes menschl i chen
Wachst unshor nons, unfassend des Plasm d nach Anspruch 14 In einem

geei gnet en WTX{’?"?%E“‘WFT&W Gewipnino caings rfiirpierraehsivensharens; yofaesend das Plasmid nach
Wachst umshor nofEPHHET bainem asianeteh Wirogen dessel ben 20 dur ch

Wachsenl a3sqn. ﬂl?rt%l vaiét tI asm q%ést ens_nach Anspruch 15 unter geei gneten

Bed R i i s TR e 1100 IMWER?HQS'E?&B?"S'A%W dggnfesmid nach

ot noing. des SERUPUZTLHMABATAVE - mone oder Pol ypept | danel ogon

dessel ben gggt %gﬁmds%@\em\é% %@g@&gﬂﬁgﬂ%ﬁ%ﬁ@ﬁ% Ry ReturS A AL hum%einfl s P,aﬁ'aigm
m L . !

16. Wrtplasm dsystem nach Anspruch 15, dadurch gekennzgichnet, daB der -
Wrt aus dem Escherichia coil- Stamm A1637 besteht. 17.M‘J@l ﬂﬂiﬁ"’;m
6

S *

gekennzei chnet poehl p,rly@,p1djiﬂtel:g I'ngungen
nan das Wgrtpl asm daystem el ne“geelgnete Zeit |ang bel 42 C wacheen und

dann zusat z 2k ClirpBimi@lySieh zLEERAS ' 5 ae@ﬁn ' i
wobel das Wac h&erﬁ;\ﬁspfgreinﬁ %Qﬁg&%ﬁ?&,ﬁ%ﬁﬁ%ﬁrg‘%agl%%ﬁsmﬁ{g er ?sgﬂ‘rd edr?g%%(s: d
Anspruch 23, dadurch gakennzei chnet, dal B des Wachsenl assen 10 - 30 mn

| ang bei 3022, VerféditerCzutNBbwirunga&igs ¥dfschen’ Wachatinfshdindria! &libs P&N}p%ptﬂ.hrﬁlogen desselben
Gesant wachst undekhukachédiasseld dssTWittplagrhidsySibms adch AWSHrich 16 QitelG¥eigndtsnStbidiGUngerd! die
dadur ch gekenndieBidungtles Wathtuchalormides loe@nimibgennund tGeiviniing el ghtiNadler D Whe $hor-
und etwa 75 m mornsadey PolepepB@nalogsd déselbdngesitten36 26. Ver f ahren nach Anspruch
23, dadurch gekennzel chnet, daB man al s geei gnetes Wachstunsnediumein mt
d ucose oder-Gafrtien-orch- AupPyOBERN fladyich rgekenpreivhuet,t dad inarc watbrb gesignétyrd Bedingsagen
ver wendet? 27 akalipt; lfne mag des l%ﬁ@mgt%ﬂnﬁw&sﬁw@ehwm twsihd®r Govachseimdag ddnn
gekennzel chnet2Us3Eieh Rel pinge Jemperatur ven 3% 188G weitarwashsen 156 wobel cias Wachser: auf oijere
Bi | dung von bd9eigeatnedivAfERigheei gnet en Bedi ngungen 40 wachsen lait und

glg%dgreevgl:ﬂgégmg%yab%%ﬁ g%%i’é%%g%%%ﬁ%% Z'ug'ﬁt-q@émé%ggﬁégagw - 30 min lang bei
C

pl'asm dsyst em Gerrta'd SSAASS - i e FSSTTRARDSBTtRYRREP o¥pia betdialien

geel gnet en Bedjggy hwtﬁnﬁea4i4aémchu otlagfsbib el RS abl LemnE. A2
- 29, Verf . Al ﬁsﬁ’ﬁ iatis aﬁm bet
gekennzgirc‘;jlln:a?{,é gg%?&%egz& QW%?BF?@%%@&% ge(r:rBSB Anspruch 20 unter die

Bi | dung \éenzmam&.t@mmg%a« £ QARG HEUNAEIEHAZE HEIIRL MARDGRRs WodstHife i@ o
gebi | det hGH ahgeléotstder G n@l@rz—AVﬁﬁﬂc(tg Si6H) vefrsbizt m%y afba{%ﬂgﬁh.ﬁcm "
Wachst unshor non, dadurch gekennzeichnet, daB man das Wrtplasm dsystem
genaB Anspr azt hveddhranndue GewlihfungBivbr Higerv/a Rstiiishbries aidr N gHRE R A Hak B1an das Wirt-
Bedi ngungen wandssigisysielrabach ddspiias 1gakiet e tBRdUNG Vo b ghatidiloh Sbeiiieto BEdMYungen
abt rennt .40 Pat eveclkeas [§81Udd Hes deblidefediGfabtnnt. \er t r agsst aat en: AT 55 1.
Verfahren zur Herstellung eines tierischen Wachst unshor nons odor ei nes

Pol ypept i dak®l \egees 29aGewinming vom Rindeseastdtumshermon] eladuehbashenAzaivhos, alad eme qasoWirt-
und der sel ben H!ﬁsaidsgtewﬂ ARIPFUEh (19 unteredie Rilsikmgovon HEH rpestalierded @peignateiBbdingbngen
vor kommenden HGE e @Bt uneh Aasgebiidate WS abanfehr en el ner geel gneten Esche- 26

29. Verfahren zur Gewinnung von menschlichem Wachstumshormon, dadurch gekennzeichnet, dag man
das Wirtplasmidsystem gem#B Anspruch 20 unter die Bildung von hGH gestattenden geseigneten
Bedingungen wachsen |48t und das gebildete hGH abgstrennt.

50 30. Verfahren zur Gewinnung von menschlichem Wachstumshormon, dadurch gekennzeichnet, da8 man
das Wirtplasmidsystem gem&B Anspruch 21 unter die Bildung von hGH gestattenden gesigneten
Bedingungen wachsen 148t und das gebildete menschliche Wachstumshormon abtrennt.

Patentanspriiche fiir folgenden Vertragsstaaten: AT
65 '

1. Verfahren zur Herstellung sines tisrischen Wachstumshormons oder eines Polypeptidanalogons davon
mit im wesentlichen derselben Aminos#uresequenz und dersslben biologischen Aktivitit des kcrre-
spondierenden natlirlich vorkommenden Hormons, umfassend das Vermehren einer geeigneten Esche-
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EP O'131 843 B1l 11 111111 11JI 1111211 111 * C L M S richia
coll-Wrtzeile, die den thernol abilen Repressor C3 und It
das unter geei gneten Bedi ngungen zur E&EMrE13i 848 Biles Horlﬁ“ﬂlﬂ“ﬂjnlﬂuummi
Pept i danal ogons davon in der Wrtzelle fahig Ist, die di® Blidunl d&s *

Hor nrons oder des PoI eptldanal ogons davon er | auben und das Gew nnen des
resul ti erenden VB‘EF@V"' 8'@§°’P3'P’g}9 W@éﬂ&?%?‘br‘r’gd &8 \Vimid\ pptlt depounter geeigneten

Plasm d ein dopp ssion de ﬁ% '0905%1&3 rhingierwgg 9ile 4iihig ist,
) 08 r dgs y pg? 0 %v das n des

i i chtung, ! oI ) ' RPfdagalogops, 8? i

N- Er kennung%st eI Ing " ¥ §t°'; a\z tos _F.‘:B "‘WQP‘ES ¥qn,, W‘bbg 9“ dOPPGStf ngiges

Antiterm nator-N ' g { p&jj | e Bi ndungsstelle der

Sequenz: 10 TAAGGAA &) -énréét‘:ﬁ% rtzellBHeblldetgth r{lntl rminator-N-Protsin;
astelld for

ATG initiatl onscodon . mutdi S Bid
ATG initiationscodon n?u uex;g?'lerrﬁ erende ﬁ&?rmn oder ozlnypept | danal ogon

codlert, aufgwel st und 20 das dar Uber hi naus ei ne DNS- Sequenz unfaet, die
el nen Repl i kat | onsursprung aus dem bal k TAAGGNASTARITINGAT pBR322 ent hai t
und die zur autonomen Replikation in denmseaicaaitiad ~Wrtzelle fihi g

st und ein Gen unfallt, das mt elner Selektierbaren o er
I denti fizi erbaren phanot ypi schen Ei genschaft einhergeht, die dann auftri‘tt,

n das Pl asm d | etheATGHsitderstadon;a col i - Wrtzell e vorhanden ist. 26 2. .
Ver f ahr en nach Ansyreine {DNB-Sedaetair didh dapelk cRhaseanit Hene tATGdidliationecoden 2hexpdmiedade Hormon
Escherichl a col i - W roderdfolypeptiganglegen Sedievin Al 637 handelt; 3 Verfahren nach
Anspruch 1, dadeufedistyeckennzei chnet. dafl das Plasmid ringf6rnmg ist. 30
4. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daR di e Tenperatur
obgrhal b 422C | i L@““‘O@tsf%ﬂ?r RINS-Peguenz A aht. i, elmen mel@ﬁurgymnmae@mmmﬂen
dabr™'das Phanoty ‘éBﬁR?aéﬁféﬁ'bP%?"e Aﬁ"’zﬁﬁ'@[‘?ﬁ“‘t"—“@@@?@é‘? ﬁ‘t"éﬁ‘iheﬁﬂ’@rw“'w""ze"e féhig ist
Tenper at ur enpf i n§19 ¢hEER Hmfag it eing a?ﬁE:; ﬁ\é DRtyplsshen Eigenschaft
dadur ch gekennzeFB’?‘?FP@ d'ﬁﬁﬁ"&ﬁ‘f@um’eﬁ'ﬂg i Ip deyi f'@ﬂ‘?‘iaeﬁ?‘éwéﬂz By °'ﬂ?ﬂ9'?’b‘?‘r| n-,

Chl h T b 7., Verf
Anspr uch 1, Eodhu o e%% ot ”@rﬁ@% St B el st um
a oge

Hor non oder Pol ypep an nder wachst unshor non codi ert. 40 8.

- Verfahren nacl‘nggfgﬁ,JgﬁnacﬂAs%ﬁW&Qu é%g Zﬁ‘i‘éhﬁé?rbgﬁﬁ %ﬁ’ﬁﬂ@ﬁ%@ormn

ngl er ung fOr das Hornon r Pol ypept oge wei newac
c

iert. 9. g,Veyf @btfafln RAR hnsﬁn@m %&uéh gedaﬂwdﬁhbt,%};aa FrzrﬁMM%BerhM @inggt DNS |
mt Codi erung fU das Hornon oder Pol ypept i1 danal oge

HUhner wachst ung hesdamen a&sli ssgruch 10 dadebh foakpniRBIcRRE Ras ks Fhioly pdrgethRAE GiRer Arzneimit-

gekennzei chnet, cadsisthh2odoNGenipetatucintpiadichirgt beslehtdas Hor non oder

Pol ypept i danal oge nenschliches Wachstunshornon codlert. 50 11. Verfahren

nach Anspr Ushein Yerfatwen Mackd sfdspriech S Haslorch egekbnmedichneta Bafale draneiniltbirgsiienz 2is3 einer

bezei chnet es, di &mpicillit-i Chinranibheldaol @derdleiracgclifesisterzibbstdgmskart e auf wel sendes

und unter der ATCC- Hi nt er | egungsnumer 39385 hinterlegtes Plasm d

verwendet 12.7- \V¥ertabyan eash Anspriciiihsqswethgalennzeighget.daB dig RINSohit Wﬂa%ﬂmm oder
Iif"( n el n@al s Preweptdgnrkge Brirsyecsstuashemgs codier n i gur 3 dargestellte

Restri ktl onfkarte ufvve ndes un unt er der ATCC- rle ung snurmer 39390

hi nterl egtes a% ? d”’%b T“%{Wf"é’ﬁ'“%ﬂ?ﬁ d’ﬂr'?é‘% ﬁ‘ﬁ’f‘? {fls gasyifprmon oder

dadurch gekennze Wﬁ%"{dana 9B ﬁ'"%“ﬁ‘i“sm"ts PPRALELE bekei chne- 27 EP 0 131

843 Bl 9. {lerf]aﬂ'r;ﬁl'n:lajcﬂr Aﬂrs]pgul‘l:l' }, Ja&&rglg'gékédnkem%&e’]t,lélag’ die DNS mit Codierung flir das Hormon oder

45 Polypeptidanaloge HUhnerwachstumshormon codiert.

10. Verfahren nach Anspruch 1, dadurch gekennzeichnet, da die DNS mit Codisrung flir das Hormon oder
Polypepiidanaloge menschliches Wachstumshormon codiert.
!Fl
so 11. Verfahren nach Ansprlichen 1 und 7, dadurch gekennzeichnet, da8 man ein mit pRec 2/3 bezeichnetes,
die in Figur 2 dargestelite Restriktionskarte aufweisendes und unter der ATCC-Hinterlegungsnummer
39385 hinterlegtes Plasmid verwendet.

12. Verfahren nach Anspriichen 1 und 7, dadurch gekennzeichnet, da8 man ein als pROIl bezeichnetes, die
55 in Figur 3 dargestellte Restriktionskarte aufweisendes und unter der ATCC- Hmterlegungsnummer 39390
hinterlegtes Plasmid verwendet.

13. Verfahren nach Anspriichen 1 und 10, dadurch gekennzeichnet, da8 man ein mit pTV18(1) bekeichne-
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* C L' N S * tes, die in Figur 4dargestelIt13—Rr—rs*t—r1—1rt"r—on*eﬂrarrt—lar

auf wei sendes und unter der ATCC Hinterl egungsnum ner es

Plasm d verwendet. 14. Verfahren nacgpgnapighspsn 1 un “m nM| “l

gekennzei chnet, daB man ein als pTVv104(2) bezel chne- ,,

Figur 4 dargestellte Restriktionskarte aufwel sendes und unter der

ATCC- Hi nt er | eglenglsnio figund dar@8Bilid Restriltianskeety tastweibindesnind uiter dee Attet-HinlPegungsnum-

Ver f ahr en nachmargpfointeriagtescRiasmidolervgedebnnzei chnet , daB man das'

Wrtplasm dsystem ei ne geei gnete Zeit |ang be! 42" C wachsen und danach bel

37 - 39'° C 4 %nqpr%en Wl dP. dadurchielsinpzaichnel,dad Gvan ein ale ipTIEIGH(2) bezsichne-

geei gnet eft I\/Ed?eﬁr rﬁee'P 1F gy q‘l dargegtllte/Restrigensiarta Aufivelsendasr und tuntesder AZGC-Hiteriegungsnurm-
?

gekennzei chnet MerPeEB4 hinte Qi%?sp'ﬂﬂ"fdt"ﬁmsﬁdsysten) 10 - 30 min lang bel 42 C
und danach 3g Ian e bel 7 - 39 "C wachsen lalit, dali die gesante
r

Wachst unsda en '@ﬂ?h ’°h gekennzeichoel, dad ea e Wirtnlampidsyptem ¢ing gesignete
dadur ch kenné?q P&t 4 C'P'Fﬁ?l ﬁ%’a‘ww BT 2389 Cesjemashponclifianobsi das WVaghsumyip «
C und danach et e gfgg?ﬁt%' 390 C wachsen 119t. 18 Verfahren nach

Anspruch 15, k& bjng man eei Medi umein mt
20" " ucoéj%%éﬁ e pvonathch i 'j;§‘£ L bbb

Lact al bum nhy S Bdtrai€r Wen

17. Verfahren nach Anspruch 18, dadurch gekennzelchnet daB man {das Wirtplasmidsystem) etwa 15 mln '
bei 42° C und danach etwa 75 min bei 38 - 39° G wachsen I48t.

18. Verfahren nach Anspruch 15, dadurch gekennzeichnet, daB man als gesignetes Medium ein mit

\w 20 Glucose oder Gehirn/Herz-AufguB(infusion) versetztes Lactalbuminhydrolysat verwendet.
25
30
35
40
45

50

55

28



