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and purifying an enzymatical |y BRPi¥2288 og of human Cu/zn SOD. Superoxi de
di snrutase is of considerable interest because of |ts phar macol ogi cal

proper tth@iﬂe "@Ql‘fuﬁe resécQ G ,%ﬁd& tﬁdhostrl:%ﬁ wp%lé Mpoq’n(frﬁ%£ éta)é 'ondtﬁe lgjosts cne'tIt ase
(or g0t e et o el G Sreditg o e Dinb | €5
and s ifddhddaintb thé piBrhid @hPtoduBlion 8f 4 dicdtydad P&Rﬁé\ﬂe 64 dal ty ¥ gefe oo pri

Ger manya doliBé-stkihdedi DNAL hdeclib @BiENRAIdeSh 51 18131 aderakiidiowing:t 1S al so *Sol'd in a
nunber HONACSGiintd Risich ddftithhéifromhhe shinopertbr BI0RHES A dsct@iopRb&r | nary product for
treati nm N utfitafionnsité foo bindingeantitbroinktar M profeiny treating inflanmed tendons in

hor ses. a iistdéstricinnahiyyne stihpermittingrepladement|of the DA segesrsel gapesing tehidbsofmaNbinainy be
usef ul sitewhichiiolbws tharegiter;of cl.i ni cal 45 applications. These include

pr eventd rivesaytal kindingpiie tos tenderingcthe Mk of dheoresited gpnezpapkblecofl biedingde rikgsoregstwithinx i C
and tarttR Besheplt selqofed o K avp | copsistigerl &iMylat ¢fChefrarey:, bapterigphagn dhatiigethe ner

G R, C8f8%® Research 39; 1141-1149 (1979)); protection of ischemic tissues
(M:Cor d, J.M and Roy, R S., Can. J. Physiol. Pharma. 60, 1346- 1352
(1982)), and protection of spedEdrOCi¥ ez, J.G and Storey, B. T.,

Bi 0 5 Reprod. 28, i T 29-113G%¥HaE8SoATdAnTg tion, there is a great
interest in studying the effect of SOD on the aging process (Tal masoff, 50
J.M, Ono, T. and Cutler, R G, Proc. Natl. Acad. Sci. USA 77, 2777-2782

(1980) )a ndkld@ 5-REGRMeNRBRb0r M BidingS YREENII Forfl I pBARI2GE CE MMebdlion moa@mkﬁ%
t her eofsyRfdiic BRjohlERGkide Pairditdl ¥dRndehe reduction of superoxide radicals in the
presgnce of H to hydrogen peroxide and nol ecul ar oxygen, to reduce

reperfusion injury follow ng i schem a and prol ong the survival period of
exci sed isol at ed or ganAAITCCAGCGEAAGBALALAGGCHRLr eper f usi on fol | owi ng organ
transpl antati on and spi nal GERCACCTTRSHITRGTEEGEGRARry of the Invention This
invention concerns a plasm d which upon introduction into a suitable
bact#rial host cell containing 5 EP O 173 280 Bl the thernolabile

r epr es s 2€ynthelimeligpryicipgiide prying the epquenseipabl e, upon increasing the tenperature
of the host cell to a tenperature at which the repressor is inactivated, of
. effecting expression of a desired eucaryotic gene inserted into the plasmd
and production of a exppTOANTRARArYERARAASGARGAded by the gene conpri sing:
a doUbl e- st'randed DNA nol ' to 3' order the
following: 5 a DNA seque%ﬁ%%ﬁggkgékﬁwﬁgeﬁidmter and operator PLCL
f\.em X bact eri ophage; an N utilization site for binding antitermnminator N
prot ei Ny salididaidn dofici bddCt i ON enzyne site permtting.replacenent of the DNA
SeqUENCE séohd Mdsticiv &rﬂf‘mé IsiRO RRINE  insBid¥dinBr@in Sthd @ediVBd Q;Qné‘ Bho@Np Hehblcapdiber; a
ri bosormlypdptideiéragalsy thétedt Mpniise HkkEthb RYG InligioBdddn;0f the desired gene capabl e

of bi ndin8 @vhich additdnal Nf:dsd & DNA. sbddedch vhiad Sontfil dn ovigih &€ tepitatioh At HBac@hihUP
consi stglaamidodapablennt taathdondls Eplicativli dthehdstmll @id Dgivatrd nsard sepcbl €ors @@ wenpe:
TAAGGAAGTHRGGT S ONR soATEHRE WHEA TedbeliT{Johe assacister with 4 $eldciable antdentifiablelpberotysit

bi ndfongral iwhigh Gevanmdfwhe!mhp BRBPE p(eATCR tYirstesl! onr PRI sRipentes) which cagiain et i

ol i gonuUtepRet i deeonsiedi HG' teh §ww@n@@ud'@othﬂm®ae@ﬂh@mmmm@d its

GCTCGCErIcietrd promoterAnsT aperaes sagiigncs. W‘rﬂ*ﬁ@tﬂu the gistarss Rgtierb e de orth of iy PiOhe
sequencﬁé°m° Wﬂ'@m@@ dpytilizption-pifenis Josg-tpanrebpet 89 pesp®alis and oy ATG
initi at ﬂ“@:g e&rf §§"d g tae gtiertp P ARt 8P e ALYHEPOSTIAL PIRARA 1§ 5% er t ed
ther & fe r6d" Ve, ors BSseWK %%9\' tneqsetlec on icagy ¥?atg|er(1:e associated with a phenotypic frait,

such as pJH200 and pR0211
The vectors may additionally include a DNA sequence containing a T T2 rRNA sequence located 3' of
the second restriction enzyme site. ‘Desirably, the T1 T2 rRNA transcription termination sequence is less
s0 than about 100 base pairs from the 3' end of the second restriction enzyme site, more desirably it is less
than about 20 base pairs from the 3' end of the site.
The presently preferred vector 'cdr'itéihing the Ti T2 rRNA transcription termination sequence is p579
wherein the selection means is a gene associated with. a phenotypic trait.
According to the invention the vectors containing the ci*3* fragment, desirably, the cl*3* fragment is
55 located 3' of the T1 T2 rRNA termination sequence.
Desirably the vectors include both the gene associated with the phenotypic trait and the cl*3* fragment.
The presently preferred vector containing both genes is p579 having the cl*¥ fragment cloned into the Clal
site.
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pol ypeptide or analog thereof in phase with the ATG Initiation codon; and
which additionally includes a DNA sequence which contains an origin of
replication froma bacterial plasnid capable of autononous replication in
the host cell and a selection nme&RYD t78|280®Id from t he group consi sting of
DNA sequences which contain a gene associated wth a sel ectable or

I dent i fj abl e henotglg c 40 trait whi ch |s mam fested when the vector is

present | n e qntaan?jtg rg@ \d Ca{.)ﬁ)@ g o
desi gnat @8"3 é‘"‘e oIS T roduct 3fina
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preferreraeuieﬁmggehe@ryeaimﬂa@d oth genes is p579 having the Cl1434 fragnment
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origi s oéonfaapbnmaionanaog‘sramtaaﬂmtriersl al plasnmid capabl e of autononous
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copies of the vector. The presently preferred origin-of replication is
~ pOPLAG WBlkclh 2Hs ~dOk \ie@e from a col El plasnid. Preferred are vectors
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300; andcdmprisdsinotatingdyeciarteriabeed trem therowiTivedi@8ands&ibnding GeDactgsipheell iNGr suitable
pTV- 190, sqi¥fion haging a pif\fom hou & bRt 07 Jhegceliprath picthe tgpandesitbacterigbgefl dfedisrupted
Escher¥ cpidthe GFH"'"MGB"PG’"GAEWS'W"AE g2 sonjeaigd ymdgrgyitakipmgnditions, The ggRigated solution
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and the LgaUsé.lTag chitbt {%E?fbh ?ed'séluﬁd?. 9&&3 toUérl &Qh

anal 0gs  gion¢xBRRgeR BAUitbiafeR 2P4 B Forkr ab Yb'&?abgﬁt% d ramam&chara&é &bteiﬁ c%.smt h

hor none, isChppked tdh Qtable AR FRRARN:. FHBRAs S6MMidY RO IR RIRMBEERS S RX -

i de diss Mdsiesed, Bonventre® shatBRG! Reinst Sﬂme&ﬂﬁtb@gﬁe gHOof thelsBIA BCintirest s RRRBJ to

| ncor por atpeidirdnn hiulve0 & dday 50 ikl a BhisbRBLEd] TRuieaTRlgbrt isad sdbjecteo®tiad Ni ng

the SOD axchingg shramatogeaphyt withl acsuitabrcatios legchanger equilibrated at a pH from about 4.0 to about 5.0.
The protein-cation exchanger complex is subjected to a suitable salt gradient and the resulting fractions
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These -super oxi de di snutase anal ogs have been used to catal yze the follow ng
reaction: 202- + 2H -H202 + @2 30 More particularly, these anal ogs have
been used to reduce injury causgg gy quusi on follow ng ischem a or
organ transplantation, to reduce cardiac infarct size, or to increase the
survival time of excised isolated organs. These anal ogs nmay al so be to
reduce wiHidhitahtaif he Guifidll bupyr-oxidel difiitasb boaalby ab chwdenary dyspl asia. A net hod
of producing enzymatically active eucaryotic superoxi de di smutase or an
anal og bésedptiof ofitie Figud® bacterial cell. has al so been di scovered. The
bacterial cell contains and is capable of expressing a DNA sequence

encodi ng Theeresttigiion mresder ethsehtiepiasmids shama ingtigureFHe31 v tnloidentifty et restgietion sites

mai nt ai MPSEGt eheach lasmid; k) sope | cpsel rerlrictienysites Breeshewnifli ane digure tingtrin gnother.

pr oduct HBvendaial 758t Bt REtiensiRs perestary Lorpurpmplste wnderstansing 1oh the yention are
concent¥8¥*on of Cu available to the cell in the mediumis greater than
about Zpgrp Actco,;di ngAltq" the invention the bacterial cell is an Escherichia
col i %el¥ TcERPLCHINPLPALSIY asmi d which 40 contains a DNA sequence encodi ng

-

cel

for an angl 0. Of AR nEl REA s JRrcd ﬁM}%ﬁe- Tﬁ RRIVTRLAC e YeuiSd 1666
. A plagmid_ contai . ), was diges t . The résulti

eucary ofgsé paibigd ﬁt&v&s PiHtb ARG d Bstﬁﬂaté 9195 b §\E ﬁfh ﬁ%ﬁd gede.lArEyt i

bact,er i glorfifker withingcéabddance W th the nmethods of this invention may Be

puri 4 ed—by a net hod which conprises isolating the bacterial cell fromthe

growt h medi um and suspendi ng the bacterial cell in a suitable solution

having a pH from about 7.0 to abGGAATTGC The cell wall of the suspended

bacterial cell is disrupted 45 apdppA@geesul ting honogeneous solution is

t hen soni cated under suitable conditions. The sonicated solution is

cent rd fuged under suitable conditions and the supernatant is renoved and

heat ed ¥asrattecherlfio e dndyipfShegesulitadiromeBOE, ligTtien: The figationanisive wascleamedwihGosftd and

centri fi!&%@?eﬁﬁf'diep PEB22aATEC MendT017) whish hagl brep ¢leaved avitt |Fcefi A dlgesy pAkRhrras

pr ot ei neb&aied whighupo Rlaavageswith (EPt releaged 2139041360 palf fragPrRoE W R auanes: an

appr g%ri ate volune and subjected to ion exchange chronmat ography on a

sui t &bl e ani on exchanger equilibrated at a pH fromabout 50 7.0 to about

8.0. The resulting sol uti orARBIEGFAGEGATRe -super oxi de di snut ase or anal og

is collected, concentrated to"ia_é@a.g@é@@%bqt_e. Vol ume and dial yzed agai nst a

. buffered solution with a pH fromabout 7.0 to about 8.0. This concentrated

buf fgred solution is subjected toion exchange chromatography on a suitable

ani on exeaneRd. TRS Sdqubrs didstiles thalPPALRT QRtiRP SHHEEcor I BsticBorPdRe WhiciBinblud@fifle t he

ani on  exr\@agErPaduR!nimbe TPHENyIazhing) WPhdakd BEH SALHI wab isiijdeled to@pdrtialdicadigent .

React i ovath FROTha idigesh @ad thated WIREDNApolleheRbSITAEfFagment (KshdlDdd Ringlll Titke® GAth B6t ed,

concent segliedcb: and di al yzed against distilled water. The pA of the solution

of imerest is adjusted to a pH fromabout 4.0 to about 5.0 with a suitable

buffer. The buffered solution is then subjected to ion exchange -

chromat ography with a suitabl e c&iFE%hanger equilibrated at a pH from

about 4.0 to about 5:0. The prot @TRCERA®N exchanger conplex is subjected

to a suitable salt gradient and the resulting fractions 7 EP 0 173 280

Bl wfi ch contain the i fied super- oxi_de dLs tase.o nafl og are ..
I t e at l%eglby ti rﬂLil’ ?Ilgetf?g n~[|_->it clesved with E ar}deg%ﬁl. ;Re '8?[ tafngp h
of the BLEARIC %%;ﬂésw R G- B CATEELARL o

present  on each plasmd. In sone cases restriction sites are shown in one

figure ﬁé‘.tz. M\Etrdc{ﬂonéyﬁﬁﬁ@ﬁﬁ an@\’(_ﬁger, in all cases those restriction sites
necessary f standi ng of the invention are shown. 10 Fig.
1. CONStT R bianidbIHEOs-BOBC NO BTe35 MishaaR libbabd VintNGS!, GERMD.witPONA Hdifherd¥e
31826) , 1 (wRbowll k)@Sih &b sdé EndHiRelebuiting BRYs WRFeLtelighied tolBidDinG 3gResBian VecloRpri11.

f r agmenthevaxgregaion ivbdte praed vaé ginssteadvita INd@d andCHihain, the 18hg6 Bhgernt/bdidfed Sid ligated
exonec | a8 @delAdisiliricicfagment isolated frgnt pARIS00 (AMEE No.viord2) tolyive PBQUR (he Ndd-Bin@EAATTCC
CCTTAAGBgentvwees pecidticed e HALS0D e digkslisy dfwith oMt esliigetlinggo fheaegdresitite digestion

| i gat i oproduftrynthétigdinkexsryithihgiseauenceias cl eaved with EcoRl and inserted into
pBR322 (ATCC No. 37017) whi.ch had been cl eaved with EcoRI. A clone, pALRI,
was 9btained which upon cl eavaggshtipECOR rel eased a 1200 base pair
fragf®ent with the sequence: = =" :

ACCTAGTTAA



25 AATTCCCAGCCATG . ... .GGGICGGTAC.... 30 at the 5 end. This sequence
denonstrates that pALRI contains an EcoRl restriction site which includes
the TTC codon for residue numera%éﬁ;be%l ani ne) of natural bGH PpALRI
was subjected to a partial cleavage K™ ith Pstl. The digest was
treated with DNA pol ynerase | |arge fragnment (Kl enow) and H ndl |l 1inkers
W th the SequaRGien miire R dighdted (it KAt Aﬂdmeﬁﬁmat-ésaﬁ{%qchemndul 6 krfhent’ N€
| i gati onisglspre was cleaved with EcoRl amd Hindill. The—fragnment

contai ning bGH cDNA was isol ated and subcl oned i nto pBR322 between the
EcoRl andighb. cdnstrlctisredipsaics2doon sites to gi ve pAL500 (ATCC No. 39782). 45
Fig. 2s Constructron of pRO211 and pROL2.. The plasm d pJH200 (ATCC No.
39783) was pRan2 (Fig. Rywad ipgréially eliesidct withNivell folloved by digbstvintwiith BN tpaimjnaeraaeeate

( Ki enow) peiofragment. A pynthiais Rivrdisagaant codieg foete first 24cpminadisids\efithe M-teimiigustot dutifentid or m
t he expr &SHwehligpled todhe qigReRd pROTBhe expressi on vector pR211 was di gested

wi th Ndel a8 thelie|INA fragmenty wefe cansiaugioe ity ansealing &¢ eheerhprviglad syntistic singlean
Ndel - HP nd¥anfedjtiAsof e #RaMR"°¢:sol at ed. . f r om pAL500 (ATCC No. 39782) to give
pROL2. (The Ndel -Hi ndill fragnment was produced from pAL500 by digesting it

w th Eco | ' _ends of the digestion product synthetic
iinker s %@@*ﬁ@%@é@%@é&@?@ TATGGATC

I
ACCTAGITAA ' ' ,m xt di ted with Ndel
N e s b
2 (Fg. was p y di

Construction of pSAL 5200-6 p artiall rgested wth
Pvull followed by digestion with Ndel to elimnate a 72 base pair fragnent.
A-synt het i crnPNAndalked giagdnt waslirbged @lth DNR dolymBiase? # (1eHbW)OIn Akd Bresente bh& four
N- t er neb N déoxpriboudietsia tiphodphatbsVim Srdbr t§ #dir@ Ghel fa 1brge dligeStan@d PRALTHS. fraghiéht was
synt het i digééd With Rguiiand Nugh befere Ngitisruto pBd12xy foam peal 520m6.t wo phosphor yl at ed
synthetic single- 0o stranded DNAs of the sequence: CCATATGITCCCAGCCATGTICC
I's . Fig T4 LosBrRUMTGPIBECCAACCGCTGTGCTC- 3 - :
3' - GCGACACGAGCCCCGAGTCGTGGACGTGGTCGACG The anneal ed fragnent was treated
with BRA pdPYIfeiSe No3pgtkevipgonptincie by fipdiae Mdel-digpsteg) pRG2H(Figp @) with the pGH
deoxyr i b&ranerdpiategdrom an Mapl diggstiobthe plasmid pRGH-HVRlor m t he ful | | ength
doubl e-str eﬂ‘?ﬁ%‘; conigifis iyl ISnatheRER GRINA 1 Rpisgndyy Shig) NSGh s BaYe PRI e
i gat i on"PHSSRADUCIMEr m pSAL-5200-6. Fig. 4. Construction of p3008. 25
p3008 (A . 1), ) -constructed by ligating Ndel-digested pRO211
(Fig. 3&) F'\%ﬁlag" rgc%g 4P E'gme-n’t‘ ‘isolated froman Ndel digest of the plasmd
PPGH Ndel / RispooRRGHdomlilkddly iRt iighidnl &1l ith&tR8H GG ifildNand flo DR BB
waich Ndebiagd e 2t RUET RIS GO G i%/pumequémt dafion! bRl E WS digéStedr With S
Const r UCiNu&IMind @en M§EERZ TIPSR Se@QNIHORUCIFRFTZ)itert If hddadebn Febtrittbd@kn RdbI.of @
di mer i3z edoléry tbigitingCthd bRy psBOiwdshlatédcGH fragnment s isol ated from an Ndel
and Banl i dihgegithetid linken @agpdonstiicted paGiroNNaigb-stindedTspthdtic QBlAS @ thersbaubntee Was
digested with Ndel and then ligated to the expression vector pRO211 (Fig.
2) after 1t had been restricted with Ndel. A 35 cdony containing the
pl asmi d ' T%§C¢§gp£¢']&f._‘cCCTCTCCAACCTGTTTGCCAACGCTGTG'CTGAGGGCT

ACAAGGGACGGTACGGGGAGAGGTTGGACAAACGGTTGCGACACGACTC

The linker was phosphorylated before ligation. The linker codes for the first 18 amino acids of the N-
terminus of the authentic cGH. :
45 The plasmid pcGH-Ndel/RI contains full length cGH cDNA at the 5' end of which there is an EcoRI
restriction site and at the 3" end of which there is an Nde! restriction site. These restriction sites were added
by means of synthetic finkers. -

Fig. 6. Construction of pHG44 and p,l-lGSO.
50

pRO12 (Fig. 2) was digested with Hindlil. The linear form DNA (form Ill) was purified from agarose gel
and ligated to a Hindlll-Hindlll fragment of about 1200 base pairs which contains the rRNA operon
transcription termination sequences TiTz. The TiT2 Hindlll-Hindlll fragment was isolated from plasmid
pPSt (ATCC No. 39807) which had been digested with Hindlll. The resulting plasmid pHG44 (ATCC No.

55 39806) contains the T1 T2 sequences at the 3' end of the recombinant (rec) bGH sequence.

The plasmid pSK434 (ATCC No. 39784) containing the Acl*3* repressor sequences was digested with
Hpall. The Acl*3* Hpall-Hpall fragment was isolated ‘and ligated to pHG44 which had been digested with
Cial. The resuilting plasmid pHGS50 (ATGC No. 39805) contains the T T2 transcription termination sequences

9



The synthetic |inker was constructed fromtwo-single-stranded synthetic
DNAS of the sequence:

TATGT TCCCTGCCATGCCCCTCTCCAACCTGT T TGCCAACGCT GTGCTGAGGECT

ACAAGGGACGGT ACGGCGAGAGGT TGGACAARLGGTS @66-BFACGACTC The | i nker was
phosphoryl ated before ligation. The |inker codes for the first 18 am no
acids of the N- term nus of the authentic cGH 45 The plasm d

pcGH Nd#1d/HR el Y riersgspa seayprce] ength cGH cDNA at the 5° end of which there is
an EcoRl restriction S|te and at the 3' end of which there is an Ndel
restri cPP-gnSpiuctioneh pR3R0-104 ¢ ¢ ction sites were added by rreans of synt hetic

Ilnkers t u 4 and HGBO 0

di gest ep %fﬂ;ﬂl vigz{bﬁeta ﬁ}réﬁ Gﬂ}’g‘ wa: are re f?rf’ﬁf“é "F‘Pom
agar ose ﬂé? fﬂdmdl" al' tirld 'p%ﬁ\ ase
pai r's ﬁ &u% w.eee e %m:.gﬁ 1%:2&» éo%&? ces T,
T2. Th ethl').PT%r of&ﬂ'thé Cl'"nﬂ&imlnlﬂ tfu{ds% rEﬁ@tthé/\@%t-br%O FEridmhe Mrdisdn (ATCC
No. 398@rinatbH Sodudnass was Haerh GRS S niddel dlat Isltd16H aasmﬁkmpmsak&dsﬂﬂw@h 8py pHA4
(ATCC Naumbabplahz)B)iorm@ssodiios the Ti T2 sequences at the 3' end of the
reconbi nant (rec) bCGH sequence. The plasm d pSK434 (ATCC No. 39784)

cqr[lt/.ai NFigB. ConetriétdnbB @SALAIPO/S arsiSA-ETPuences was di gested with Hpall. The
XCl434 Hpal | -Hpall fragnment was isolated and |ligated to pH&4 which had
been 1di geJhe dlasmhid RHEIAATCT Ne. J98ABY Brrrassjngnetpp-din HRESERINMTFECigasted VI8 gyl

cont ai nandtHindiliT ThpresultinghNdeHHindIil bfaH fragmant vas selpledang eateddis agagme"EP"’GJBQOPS'OQBO BI
and t heAXEP 29439789 rpeeggreﬁ* b&e 's@tmrw‘ _botn _isbﬁrsq Hingdt- iSyep bf*gaﬁmsfemacm e

The pl a%‘ﬁ‘rpa §§(ﬂ9“ Gty P'Lanf'a@%‘ ?‘ e‘éﬂsﬁﬁ' F’“t he

nat ur aI

bV a'f' gk )
XPLt- h%/‘{aer ang (;%’é)aé'[“ Ianf"?.%’gerlve pog g%(ég E\_r?_tfcitazthe

39783) FE)I\QAC G REINNS o SR L lpe bGH and the T1 T2 rRNA term nation sequences.
The Cd a ' e i aining the XPL pronoter, the Cl1 ribosomal
bi nd'zfﬂg SILtnear R ONIBorP I wh b @RE By Rt 0N cibshan SpBAS SA0HDLH WHB duflied from

t er m naid Qarosepl eMCRBted@Sa HEMAPIHANESH M §n radientRhichURs (doRled Srbrh @ HpAN @igeRsN d
pOPI AS, tha plasiis p$K4a4 (ATeC INo gi9782ppy nunber plasm d, to form p8300-1 OA. Fig.

8. Construction of pSAL-130/5 and pSAL-170/10. 1s  The plasnid pH&44
(ATCC Neig. 189808iuction pt g#Ei5609-1et - asp- gi n bGH protein was digested with Ndel
and bindlil. The resulting Ndel--H ndlil bGH fragnent was isol ated and

| i gat ed t @SA- F308§{ER+ 3) fwep opBBIOGH THinallY NTGC@eNdomBQ'YBE?Ymp‘ﬂ)e‘mrped'eﬁympe@ﬂt i al
digest i #9o3¢ 09 D igptadde 2 M"WQHUWIQ{"W&J@PPUHWOP 75 RIS waigh aqntaips itheeRNAt - phe
bGH en@efqné(jﬂséf'ﬂ"°‘\‘/\i°ffﬁnatt'ﬂbs%l%ﬁ"9°§sbT i The Hdal Ibiagmaat wayiselated famdhg 5o
obt ai neﬂas"ﬁjs RrS! % tﬁ;@ E"*IS@H” piingill. 1&8/'&“39"‘%9’*‘?5’5‘5 8P MetPORY

t reaf? nPRIRE el SO paTes ptt egmgmof@gmeéﬁq,gﬁ\gb BIL0°® Tet R gene of pBR322
plasm d. é'ﬂ% % ;°§7E;—3§ag wi th DNA polynmerase | (Klenow) and inserting it
into pSAl been digested with BanH and filled in with DNA
pol ynmer asgpd NalinGBOYAH wEitbnt Das SORSE HbiA L diRRicOS 308 Tog RS, 4398%? (Fig. %&Lmaear

f or MPONRPaghrloRI WS Fisdned RS 1l Midad REbI Bl Rakd bplesdidndlocttd @RS (Fid 19)04nich $ad-vden0110.
|t was gigdsteliivefl NdbIOMheBsuRiBR brRSEd BRg akrbshds Gatafslod @ natutaPgdrdinetdpdii ndrddhd4 gene
f r agmenproteiiinedingviarBethichine adskide dddednateheHip@inlindl gest of the plasm d pSK434 ( ATCC
No. 39784). Fig. 10. Construction of pSAL 5600-1. 30 pSAL 5200-6 (Fig. 3)
was di gBigii@dConsttuationiohptiobd.. The |inear formDNA (forml1l) was purified from
an agarose gel and ligated to a HndlIl-H ndlll fragnment of about 1200 base
pai rs whi dhe ddeltNdplreH: ragmerRIvas éspleled from iesid rASPAZ dive raamantryes iinserted dfeiévces,

Ti T2. TrraugiNio! sip aidhe exppgssingi vestorfobZRyiTiont®) wiich haddteent digpster oith Negb The resviing pPS|
(ATCC Nejasmid 993 (ATRE 9. IH2) @Peseer @p 2qiog 19f 1t cigken gnawth herangpe: Rrofgjn RIVIRG 3 df
pSAL 560‘6‘“'53“'%“5"” iggdded &t Pl tefPings> sequences at the 3' end of the

net - & Iglﬁ 1€ she ue F|g 11. Construction of p3009. The Ndel - Ndel pCH
fragmen{: P plasm d p3008 (ATCC No. 39804) (Fig. 4). The

The pJH200 (ATCC No. 39783) expression vector was digested with Ndel. The 5650 base pair Ndel
fragment containing the AP, promoter and G, ribosomal binding site was isolated and inserted into the

55 unique Ndel site of plasmid pSOD NH-10 which had been digested with Ndel. (Plasmid pSOD NH-10 is
derived from a cDNA clone of human SOD [Lieman-Hurwitz, J., et al., PNAS (1982) 79: 2808 ]) The
resulting plasmid pSOD NH-550 was digested with Alul. (Only the relevant Alul site is shown in the figure.)
The large Alul fragment containing the AP, promoter and the SOD gene was isolated. ga_mHl linkers were
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40 fragnment was inserted into .the unique Ndel site of the expression
vector p579 (Fig. 19) which had been digested with Ndel. The resulting

pl asm d p3009 expresses an anal og ol natural porcine growth hornone protein
havi ng a met hi oni ne resi due addedemb 1¥desoBt ermi nus. Fig. 12. Construction
of p5003. 45 The Ndel -Ndel cGH fragment was isolated from plasmd p5002.
The fragnent was inserted into the unique Ndel site of the expression

vect or p3tashedmng thel%% ff@gmenfamasue@ﬁew Bamith e Bemhlisigestiom predyck wes ipserted

pl asmi d FECHBuTNRe Bemilsite ng’?ﬁ'i")(‘\'é@(b'?“é%?@ t%lf‘?’"éﬂ%ﬂ%@ ICCHR 37 ED- chi cken

growt h h%rrmgg Ero EITP th| oni ne resi due added at the N-term nus.
50 Fi 9, ’ The pJH200 (ATCC No. 39783) expreSS| on

vector’vas gi E§r$n ho 33 ) o wutW@@JRl rrrasu}lti al.ning
the XPL pr@ig Enat r} agato &&e‘?rﬁ d%né’a i @%@ rﬁed
into the r& ateou Frhél |'b§ Ion§I ltblHo'c ted
Wi t h Ndelpingibd si@SAsh 'ﬂsla aké/ Smdidr QRA AvoSdalife .@rsﬁew s 130}
[ Li emed- Iﬁu&ﬁm toBLAM - (AT@ct NaJ 3978d5’|\Vh§n (h988an diGsted 8B ELIRI IktEAlmewd bdoNghs® |paSm d
PSOD NH- HraginenBastiigates toctle rdeNiragmiht. isofafaal fipmt JBODE Y WAIGRItiad AbdH digdsted with NABIDWN
| n the fifipdrie wjith DNa dolrmgese/l (Kendw)agurimed digestdawithi EtgRit Nie nédting pasmit psBBpd t he
gene cowainsitiwoibadoad). birdagisike df ithelseiadtamaess gond Bnd the WPpomdt#3 280 Bl att ached
the resulting fragment was digested with BanH . The BanHl di gestion
produc® WiRs1s fenstryction of pPRPMA Fre- uni que BanHl site of pBRM (ATCC No. 37283) to
form pSODC2_( ATCC No. 39786) . 14. Construction of pSCDal3 and pSOD, 61.
5 The pl asiRmjsREBa2ex 3&’617) 397‘8&?7‘99\/&@' FeaRkand Ayl The @é@ﬁ"&@”&%"ﬁf'@é
and the t‘"é'é (A Relymerase Bsﬁ""‘?“ﬁ‘f’) W W8 gﬁﬂ‘ﬁ?‘e"@sft?"l?rﬁ%ﬁ? ' % fhe larpR
pUI‘I i ed twgst ?qcf in WI mﬁnpl YVS,?PEW’ ?:)Iw%eRhPe rﬁlsutl awﬁ: 1 11
The redu tap(gt SCotaln BRESR R B BRI § T ’ﬁ
of the ribosona gnde Ing site. A fragnent containing the f|-Iactarrase
pronot er ANk, EhRARAHR p&b%fﬂg site was isolated fromlo plasmd pBLALl 1
(ATCC No. "397 ' n digested with EcoRl and Alul. The 200 base
pai r fhagmemb ST T @a{saibu&rptemﬁn&aﬁagmeﬁt WA RBRbd e biadnfdl B QATETSREXE807)
i Whch hagich a@noééh gRptited with HitdiNdBd siletiiih Wit DNA pdfiyh&radoNAKIBSWY. NIRE &S @Gmdnt was
(Kl enow) ligutsdl tb peemidipgepsad, g hs)EaaRlhad Do garianyl digestgd pltraBarmHl apd@iadbd. with
~cont ai ns oNhgolymérassdrmdnotl ndi ng site of the ,8-1actamase gene and the XPL
pronoter.- 15 Fig. 15. Construction of pSOD T11. Plasm d pBR322 (ATCC No.
37017)% witg. i Gestutonef bPOMR&RE. and Aval . The resulting DNA was filled in
with DNA polymerase | (Kl enow). The TetR gene fragnent was then isol ated
and | i gat ed" pothetisdNAfegraent pitifheprouenss| at ed from pSOD. 81 (Fig. 14) plasnid
whi ch had been digested with Pstl foI lowed by a partial 20 BanH digest
andthenfllled in W sh Aol AR Aéﬁ!ﬁ bg.resulting plasmd
pSODs1® T1l contains the Tethqlé’P g%ﬁ @ﬁé\%ru%:tl on of pSOD, 11 TT-1. 25
The rRNA T1 T2 transcription AT AT TFFEERERTCREATI sol ated from plasmid
pPS1 (ATCC No. 39807) which had been digested with Hndill and filled in
with DNAwﬂﬂlln %@ﬁﬁ]l@ﬁg trJe sg&%%‘{%e nltbﬁu J-Igmgmboml Llh%tsﬁéj w"ag)pl%ég@ma@d le

T11 (FbQiigalea)to iBliada ragHend pafstdiBhld\Figl i Hadbebh diftR Wit REEI bhd £ | N
W th DNA'%O| ;neréa?g Ia'?eKl g?og\?v) 33dc|) FldéFgfg%Oon?strucg%n oft rrSODfl“BAIZ A

synt het i GigDNAChrismg6®@IYi pYW-148. t he sequence: 35 :

5' - AATTCAATAATATTGEAAAAGGAAGAG 3" GITATTATAACTTTTTCCTTCTCAT which |'s
simlar to RidseicspueEXEATCC INoe3aTeR) was Higdted adth Aldeisied thirtayowets filleid it ivithgDA t e,
was phes pbipnsrhsat! ddermwll THOresiling fipeltl gére flaraent arsgeoldtedzaydingerted intpBODRIA® YWnbismi d
(Fi g. - 14pnd\Bipicsite Bt B0 i glewééﬁw $hThRidesitingpipsPid BIRY-186r4xpressegan ApoE fused
Constructpr°€ﬁ'1‘ of pTV— 188. Pl asm d pApoE- EX2 (ATCC No. 39787) was di gested

W th NdeI andthen ragnents filled in with DNA
g. 19. Construction ofg579

50
The rRNA operon T4 T2 franscription termination fragment was isolated from plasmid pPS1 (ATCC No.
39807) which had been digested with Hindlll. The T; T» fragment was inserted into the unique Hindlil site of
pRO211 (Fig. 2) which had been digested with Hindlll. The resulting expression vector, p579, contains the
AP, promoter, the Cy ribosomal binding site, followed by the T, T2 transcription termination signals.
55
Fig. 20. Construction of pTV-170.

The Ndel-Ndel ApoE fragment was isolated from plasmid pApoE-EX2 (ATCC No. 39787) and inserted
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45 polynerase | (Kienow). The resulting ApoE gene fragnment was isolated and.
inserted into the unique blunt end Stul site of the pSOD, 61 T, 1 plasmd
(Fig. 15). The resulting plasm gpphysbgdBiexpresses an ApoE fused protein.
Fig. 19. Construction of p579. 50 The rRNA operon Ti T2 transcription
termnation fragment was isolated fromplasmd pPS1 (ATCC No. 39807) which
had beeintodhegeridue didetistidrofHhenekbriession Thator P579T(Eigl 19 ghiembadvimsn digssed twitkl Nidlt et he

uni que tesyitihgiplasreid PEV-H70 epPRER4slan(apdleg of Aturaltiumbn Al pidembadingye swbibidnive rbdidue

Hi ndl | | addgthat thechbterminusg expr essi on vector, p579, contains the XPL pronoter,

the Cl1 ribosomal binding site, followed by the Ti T2 transcription
t er m nabipdd ﬁﬂﬂ&'@__ﬂy_a?g 20. Construction of pTV—l?O The Ndel - Ndel

" ApoE fragment wa rom | 39787) and
“Fﬁ o I b e
vect or N Ul ,P]e % gd S PREP 9
pl asr;;;d e presses an anal og- o uraI hunan ApoE protein haV| ng a
met hi onp,geézr@o%@%nawgat the N-term nus 5 Fig. 21. Construction of
pTV-190. The—ptrasmdpTv=170 (Fig. 20) was partially digested with Ndel and
fl I l'ed i n1hé tehactaisePSrbnidi 8 Qibdsofi! tiamy)site Trigindn® Rhstie@isled rdh® Plasnhi® pBLAMA Was

i gat @atct Noy 8a7ka) atidi Rlighétios WitHIEdRIMVand Rl Wikis Glagniént was igbtyd RChe e fradmivet f0 have
on Y 1©NETVNITE |(Fig i20)eplaainidtvinieh bad bedrddigeistetl vith Wqie) Hitlegiameith N dolytheras. (KiG@wpdnauCt | on
. of pTV- thevidigskled with E@Bt anese pronoter and ri bosonal binding site fragnent
was isolated fromplasmd pBLAL 1 a (ATCC No. 39788) after digestion
wi t h EcBmI23a¢nssipiclion of B9N-46G-F-agnent was ligated to the large fragnent of is
pTV-170 (Fi %_@20 pl asm d which had been digested with Ndel, filled in with

DNA ol ymé¥ | ’ﬁ"%ﬁﬂb%)“a'a'ﬂ%l the \aeF BN’Q@%Q"%’EF‘*\MWE ﬁ°'E?,‘bN’“ F’W 0 ('i% 21) which
Const rut",‘ﬁ‘{‘ﬁﬁa gSﬂ’E hegra me"E as“"ed 'A °he
ApoE 33 ﬂ d Q[ d e qu;he gt ed
with Av L onid i es’ =1 'a se il a'] WTH‘" 8|ymﬁ€? asee"l'OW eﬁS\%} 9and
i sol on agar e pur| fied ApoE fragrrent was incerted into the

Pst S|p fﬁZ % 5&}( f%@ plasm d (ATCC No. 39384) which was partially
dlgestesé3 cgficin b led in with DNA Pol ynerase | (Kl enow). The

resul ting apdyAR&lc Gragrient! Shtafhing kRO dRiMne $6Bwed by2Re filsa ahfino 48 S Hukhah gemhof

. PTV- 214porforfeywith hﬁ@e@eﬁoaagrrent contai ni ng the nethionine foll ovved y t he
firste13 am no acids of human growth hornone with the sequence:

TATGT TCCCAACCATTCCATTATCCCGT CT GT TCGACAACGC

ACAAGGGT TGGTAATATAATACCAANS! ARIATPATGBGTRREGPARABLREr vl at ed usi ng

YW.32P- ATP and pol I%@G ker- was inserted
into the unique SI te@ﬂm'm é’ﬁ%ﬁ@%ﬁ&&?@??gcgggn digested with
Ndel 35 Fi g. 25. Constructl on of pTVR 279 8. 40 TVR 279-8 was constructed

f rom pTYes2ewsabgryiged @ﬂ"%ézpcﬁﬁsiﬂﬁ pelyigleptid frin % "_P%‘“PF‘P’}Q%*PH trkgy s ingertedwhi ch
di r ect s inforfe wiap Bl it BV WBP'aﬂ?j?)EQC'a’F?&IbG‘@‘ tothuith Ndel- | y | eaved wit-h Aval,

"filled_i sing th fragment of DNA polynerase | and religated.
The resﬁ {Lisng"_ﬁ‘.ﬂg ORHoLP nated pTV 264- 45 |s del eted of. the Aval site at

t he e“‘i’; 9;! %&%tr gfrom pT'EE J;ﬁgcg&g rué’lgdw 'F’U St ed to
conpl eti OrPla‘éﬁnfd J) vffﬁQFfd récgsatkggpt'ega b %hﬁ&!; ﬁ%%ﬂﬂ&'c@éa\leh Wie s, 0f the
S€QUENC&ijed in" using the Klenow fragment of DNA polymerase | and religated. The resulting plasmid, designated
pTV 264-45 is deleted of the Aval site at the 3' end of the gene.
45 Plasmid pTV 264-45 was digested to. completvon with Ndel and ligated to phosphorylated synthetic
Imkers of the sequence:

5! ~TATGCTGCTGCT
s0 - -ACGACGACGAAT-5'

The resulting plasmld desugnated p'NR 279-8 directs the expression of a met-leu-leu-leu-met-ApoES
analog.
55 _
Fig. 26. Construction of p9200.

Plasmid p9200 was constructed by eliminating most of the ampicillin resistance gene from pHG44 and
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5' - TATGCTGCTGCT 50 - ACGACGACGAAT 5 The
resul ting plasnid designated pTVR 279- directs the expression of a

nmet - | eu-1 eu-1 eu-nmet - ApoE3 anal og. 55 Fig. 26. Construction of p9200.

Plasm d p9200 was constructed by g e f79w8oigig nost of the anpicillin

resi stance gene from pH&x4 and 12 EP O 173 280 Bl replacing it wth the
tetracycline resistance gene of pBR 322. pH&4 was cleaved with Cal and
Pst | treeﬁP@d"Q/\WV'Wthmtfal‘{vfém\ﬁﬂ#t?rﬁsgﬂ%‘ﬂtdmﬁw pol ynerase i, and the |arge
DNA f r agrmeHGihyas ‘%Q?Yecﬂt‘@ﬂ ClarpdsPsfl ragierowith "Wd@"l"?"é[éﬂ"&?ﬂ‘ ¢ PNARelymams |, mRiAhe

f ragment 'age DNArsoment ugy iselateg- Aig E?Q"I?Fté"&\”?f'%&d gpall NAfrapmentpf pRRg22Nseitedand
treati ngff\fﬂ'f a"f“ﬂé’BR??(%n 2grd Avel aﬁgeaﬁ'fga"é' t?P 'F'%’E’h’lf??'ﬂij‘t -ghe plagpid t'??é"'“g
ligati on 9{&’%‘ 5 re |onoq S gﬁ a an ang con%ehset ea)c(:Pr Sl otn

net - asp- 9“1,;50 p3na| 9 and i e ?P 290 FELHRY ('J”?‘te§'sﬂ8§f°
cell. Fig Constructlon of pTV 300. 00 pTV 300 directs the expression
of net 14Flpq7| AdhahRebn of 1\(,3?090 was constructed by cleaving pTV 18(1) wth
Ndel , ,solati GH DNA and ligating it to p579 (Fig. 19) cleaved

wi th Ndel . oV Yooldhedi thBB¥rdaSionindAeeH aRioglescri bed in European Pat ent

Appl i cat i opTPEbd Wasadohstictddoy dalidglpBAB(1Nwith Nidbl, isPddl it -A@R BORA nd igating385  Or
skrgescrtottﬁub(ﬁg mpesRspwintigey U S. patent application Serial No. 514,188,
fiTed Jul y p1%,18(1)984, betobinbddst descrivéd indEuropban Batént AgiisatiomRubliqatiunatocdl 181843 A1,

r ef er gsc eublifhed) JarR8y 2€c19B% brass desxibed inycorespanding Vel patértt lapplicetiorn Berial Nd. $14,188,

Accunul afiledéulyos. 1988 Ehe/gtiel efgvhic & hereby igedrmorated by edfera®8®0 cel s (5 m)

cont ai ni ng TV|194 or non- transf ect ed‘cont roll ~cells were induced by raising

t he i ncubdt38 atedtines al m
Fg: ok Angl

al i quot of the cu ture vva(g rmve |yn n

It by ot ra@g Lt Fﬁh Yo ip%é e'P' i

d ra E cogle cin Wi |ce erl grwllute e |um gar m resenc? ofS TV

et er i nifl gmﬁ& il g %

194 tran Pa er aPLigE L& ed Sc%ﬁs

as ”0%“ it ecPé?%6°rsQ §da Hoﬂnd co h rrp exes to

Apo- B, E(LDL) Receptors on Fi brobl asts Phosphol I pi d corrpl exes of
bi oengi Negr B0BifdiR of ARSEEME64nREke B ApRBIEMIBI) HoSopDRAR FibRLRAstR epar ed by 30
i ncubation ofTtne proreins and DVPC at 220CT Tne conpl exes were separat ed
f r om noncormabsphdlipid EBhEIsxes bf biyengitdrsddt (nelgipaEl Malbg)ldntl et ADFELNGRE pieparéBby
descr isbeticyp3idn of b lpoising gndREIAP 2€223B)The babploxes/lerd sepayataf frdoi metompiketceatedl and
aut hent i by Apely DldEIGhtCuitrapénsifegstion cascdpspibed (3 Plowind FEkarhpld SBle defh LAty of Diioshor -
: b‘u:rdl ng vigeerad| and ragtierfic oS IDMPC goapiexss de sorapeteAdE. = Rialpgiad: humign Pt for dpinding to

' 210- | abeditigd Aprolplast rrapriess aindiCalightettilibcof A HabeloNPEok anwlob end sutheptidoinell RMRGCt | y
to cul tuF@dP'eP“PSdPBBPQ'éeP%YtOSEJWFBId@meEFtS Bi ndi ng of -1251- ApoE DMPC Conpl exes to
ApoE Receptors on i c_Menbr anes. Phos hol i pi d ( DMP ;W Iexes wer e
pr epar ed Fas3°d%l¢£¢'?9| qj\ed @P\EEMRC Cgrqple@ﬁ’pqé‘}ppl-;. ?Fﬂﬂ?f?ﬁ?\ﬁqpaﬁ'crﬁq

chol est erol -

prepar o0 a ot LRt t:ﬁiﬁ fm% ﬁ%g éf'“ess A" ©
ing E

' 251- 1, qtﬁx%b'l&hé}eﬁﬁ% di a%fﬂ@ﬂ%- ‘i &L5D PCE lexes__
nembr ane&tmem5$9wsge&n@rheé c %@&:ﬁlﬁeg mpRMglg Exanple 38). Fig.
31. O earance of |odinated ApoE from Rabbl t Plasma. 45 Bi oengi neer ed
and aut he@taﬂ;c@@a& m&&ateaqgm&&d[a@blt Bigdhaf Or 30 mnutes with 1 nl of rabbit
pl asma prior ToO injection o e Xture into a vein of a rabbit.

Appr oxé mat diognginesied @hd bhtaatk ABHE wedDudeted B T7° dor \BD avinutes AVith ai il df gabbiD pldsmant

t he i ndi odr édnjetinreofpice mikisredmala pdimefraaralipit ipprodatélp 2 md ofubidod s re@ovedtigo avial,

cor r ect edontaining TROAAs ¥ |thelihdicatbd dimedwrinis@nd plesyriurrdpsred fr dasting Bevdts (aBB8coreeied v ng
Exanpl e 384 solubp degreddtipropfoduets @ fleserbeh (33ffolloviag Prepeintflon

s0 Detailed Description of the Invéntion k

The vector included by the plasmid of the invention also includes a DNA sequence which contains an

origin of replication from a bacterial plasmid capable of automomous replication in the host cell and a
selection means selected from the group consisting of DNA sequences which contain a gene associated

55 with a selectable or identifiable phenotypic trait which is manifested when the vector is present in the host
cell and DNA sequences which contain the fragment designated cl*3*, such fragment including the gene for

the cl*3* repressor protein and its associated promoter and operator sequence. cl*¥ represses a cl*3*-
lysogen; loss of the plasmid will resuit in cell lysis. The distance between the 3' end of the P O, promoter
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 The vector included by the plasnmid of the invention also includes a DNA
sequence whi ch contains an origin of replication froma bacterial plasmd
capabl e of autononous repli catlgp 9?5%post cell and a sel ection neans
selected fromthe group consisti ng 0 sequences whi ch contain a gene
associated 55 with a selectable or identifiable phenotypic trait which is
mani f esdn@ dpsrtremsehivtce/ &RttRY 5' eid Pf BS BNitilizationt dite i1V thareabout a0 thasd\AirS afLBE CES
whi ch cdistdnaé betivdee tHersagramnthe tlagilzgiva siecknd thé 3dendtithl ribdsaaarBinding si6 Isusks i@n t he
gene f oabodt!300 lgdsd Balrsr epr essor protein and its associ ated pronoter and

oper at or e @gpliond eadditidna pmpengntexs Sesvegtor [s48 1+ T2| fANS Janscriftions erraihatibi eeqoéras M d
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preferred enbodi nent, EcoRl is the first restriction enzyne site and Ndel
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this invgption is Escherichia coli. The presently preferred strains are

AL637 39 Ak GftGial rBRBAZ birBiR0 o oV Goim BRIARGARAsS 434C - mini Tnl Q. 40
Al645 s Prrarfeid YecloRCuob®@Bd Foidutly, TRIIeSEE Sf this invdntShiRA s8dtoQbtambARdnGea de

di smut as expfdssichof a1 @ki® Jarleljestefhes dhddithg dHEbIEEBIfRpKdS dretidds | suitdieNgendshBihdear €
present | fhodehencotigeyrgpitie h@mb@e; &§.f Biving pbiine, &oxigked S8 ihGanOjroval hermbneg T Qipbrbxide

hor none diemesse; sh2ipBproteis Hporemaogs| of atyint thepedcedinge By analpg isstheant @ pdiypeptida draving
expregsi tha safie 4clivty gethe natiraitylpcpuring pole®ptidd but havirg)ona nr rave Hitigrerd BminGkbidsaaddatly t he
am no ac prddeletedues ipot, attite-Natorminyisof thel delypeptige.t HowewniSQB-analegsidasesbadfhayenan amino
phenyl al agid sraudnes idenieal taihatohmpturolhapan $1D. The prefercaddiogidor pe with-hdalgsmids of Kis

ami no acineniie in Esgherichia seltidbp ereseptycPreipriod sudnsrar AGa7. AB45HA26PM ARYAT N RE A f or m
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cont ai"?ﬂ {-r'] grgfgdtsrlaggpé?qtlﬁ éher E\gﬁt sp{eéx?{@g s&@rh éor N sl of superoxide dismutase or an analog

A1645 and A1645 (\ i434cl™ mini Tn10) are presently the more preferred strains for expression of
animal growth hormone genes.

A2097 is presently the most preferred strain for the expression of the gene which produces:

45 1) an analog of bGH having the amino acid sequence met-asp-gin added to the amino-terminus of the
phenylalanine form of authentic bGH; or
2) an analog of cGH having the amino acid methionine added to the amino-terminus of the phenylalanine
form of natural cGH. o
A1637 was obtained from C600 by inserting transposon containing tetracycline resistance gene within
s0 the galactose operon as well as the lambda system for expression which is close to galactose operon. C600
is available from the American Type Culture Collection, as ATCC Accession No. 23724.

A1645 was obtained from A1637 by. selection for Gal' (ability to ferment galactose) as well as loss of
tetracycline resistance. It still contains the lambda expression system but part of the transposon has be§n
removed by selection. Its phenotype is C600 r~ m” gal® thr~ leu— lacZ~ bl (\c1857 AHI A BamHI N°).

56 A1645 has been. deposited with the American Type Culture Collection in Rockville, Maryland, U.S.A.
containing various plasmids as described more fully hereinafter. _

A1645 (Ai434¢l™ mini Tn10) was derived by infecting Escherichia coli strain A1645 containing a plasmid
with imm434 ¢I3008 mini Tn10A16A17 at 30°C. Tetracycline resistant colonies were isolated and purified.
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pROle MEYPrEse? "b”@°%h‘$ iR t roduce por ci ne or chi cke

D g\ ergeﬂ Gwhoquﬁenf;?f pla&mxd Enn f g l%? L as the

Ihg[)l a?efi é ? (Ei g) 15‘(% j’e § gfo}] g gas |so io ;; é‘i e:e%

cont ai ni S W U cep { su
Eﬁ" 9% 18 i éﬁ ginl & ol

resul ti ng, ral n
A2097 pi n| &b&@;r N)ps7§9§914has kh@ re%ﬂﬁﬁ ?-r(ap %ﬁm(ﬂi ﬁ&% ﬁxfs Je&@r can

i nveniin bTeViﬁlroQJ?:b@ Wsﬁ&M&hQQﬁ.%&ﬁstiaﬁ%ﬁ%? VIREER, hf583, 1645 & AP0RA, Ssing a
Ndel - Banlcbnveht@fs trarfornit@iéd-mbIREH knbBhn BShdsé 6didinay #killGn 5 art, enk \WRcoaillafdea@aent S
wer e | i gaoppbptidd, 8g.plvasialyswityhorha@ ofyhitkdhairdwin Rormidhe may\bd BserteidepsTOr t he
first 18 antdndneagrovs hordmotd1 €DMA hay baen irser@tl idal pSMOrdyi digestshl. thel Vieetos @iy dind eand f

t he | i @k digatingge d@én strand to pGH cDNA obtained from p3008 (ATCC Accession No. 39804). The resulting
TATGT TCCRRSaIE 4TiesiaRET @FWEALCSTEIF MGRGAROB0T BBGAT GAGGGECT
ACAAGGGACGEMREGRoAACHITECRNA AT heasdRCEATSTEY, digastingr thes wector wih Neeloane nt
was t hen fipgtigathe gpanstrandpl 6FH gPiyk ghtairerl frame@BA02. The resyiing, plagmid i %W#%@?"gﬁﬁét ed
25 p5002eHA irestiiclpn nappiownda g 32. jpgops rhaﬁabegnéms'teﬁ i Eﬁjﬂsbﬁ Sﬂﬂé"%é‘?‘l?? ngeRy

al so b?é? éT&PIf@?P%@ :ﬂ°03 %duce human apo] i o L of ein ne for human

apopl i popr ¢ e gpn '{ragg) PRl '° °§§?n?'83

di gesti or{';[?:&uﬂ%gn&% eres% Wg Fé(;gf“f‘sl % %’5 m s % eC been
deposi tecﬁbbé?:m Site™ eFl ﬂéfbcﬁg i

The ApgE gepgfid -70 re &anvom &ﬁhe Qﬁounémnm gans e:fhsrred
enbodi mentsinihgpl ng pTl‘,Sﬁ n &Ry, 3ihe res-t-rl ctiron map shown I n

18. pTV- 188piefro @am&a bK:InStdﬂeQYbyl rbﬂﬁ:&h&iﬂ ofPhe ) BooSRRIF LERR site Sith a{eeﬂa&a@agb
PAPOE- EX Jrdntbten afel SHinea@ehb risfsorpdl dmithglsith Séduench isdlated fromp PBlat1 cCOREREIBENS. he
TetR fragnent, the P1 pronoter sequence, the ef-|actamase pronoter and

Shi ne- Dal gano sequence. This plasm d

17



expresses an ApoE fused protein. 35 Anot her preferred enbodi nent of a -
pl asm d Wwhich contains the ApoE gene is pSAL 160-5 which has the
restriction map shown in Fig.. 2.0 {3820 H30-5 was constructed from pTV
104(2) (ATCC Accessi on No. 39384) and plasmd pTV-170, (see also Fig. 20).
The ApoE gene was isolated frompTV-170 and inserted into pTV 104(2) at the
Pst| si 888y TheiresultitgepldsmiviagiesignatedtofiVhon: hasrile rgeiintiorsreapusbomoein FighR2. r esul t i ng

pl asm d pSAY-1906(Figs 20 car &b medifiadeso ARSI Hredyenseant angipedoft Hymam ApqsP orkish dies gidiguence.
40 @Rigo raigwsnmethioninecipliompt BY {16 ciBaminosadssaginq kripusgguenercof e prevthon map
shown i PP"PP’g foljqyred -y imethipaing. ftachathio jpe ?eﬁ't‘et" Efc’é‘ﬂ”’? AYBANSARCES [Freh EE‘E%’TE‘? Bchi a

& fie(ﬂg -214 are BpmMa |n
Convent g ALY % e ﬁm i 3?9;%8%? gt dnme, o
Tq ) fone or

DNA ;Dage QGRS BSHE %e
I i gat | Neyatel @ SHeSRor§ b B thbiR iRMeH of IRblGecdbiical ned from p3008 (ATCC Accesm on
No. 39804). The resulting plasnmd is deS| gnated p3009. Its restriction map

art. A JenereiG "'f?f o w. Rbdia
Chl Cken . )}YA’I}% ' g’ %ﬁ L eﬁ‘@n ee enow '
; Q:d'd?TttQ @53 i w@ seé@ pmp\&h&;ﬁv ed 4s

s showmn in Fig. 11. Chicken growth hor rone cDNA has. been inserted into
pR79 by digesting the vect or SWTATGEEECEEAT! i gati ng the open strand to cCGH
c 19obt ai ned from p5002. The res ' vi s designated p53 and has a
restriction map shown in Fig. 12. H%%%g%"ﬁ gtgn deposited in Escherichia
coli strain A2097 under so ATCC Accession No. 39792. The gene for the
pr oduct i ofhefestingeripsaidolsriongied PEYT 219-4 ims HES) Jerpiiteds inrfeofTCGdPr AcheesiamiNeo aci d
met hi onP36-added to the amno terminus in the final product, can al so be
i nserf ed |TH‘E ye Qsed'l"l‘léf"%'ﬁY?g'Wd‘(‘?tylaﬁﬁ b5t engingeradae fpr iiH éé‘ﬁ’ﬁ}“lﬂ of grodyd at ed
pTV- 17 Ohum rrpqure g;; o avn T\éaq'?lt fcgéaﬁ re&nctcoril pw

zv a W| el
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bi ndi ngl ing 1 top 1 ma aine escH t uropea Paten'tI asm d
Agg;;gﬁ%g ﬁ‘lﬁ PE 1 G 93 ! 'Eedg ?qzeq - fdls" z ﬁo ﬁ'% .
pTV- f?O pa e H tI\Beﬁ fr"eep cerrent of t{h ChF osoma ng
site with ﬁ@ eecto?sl @sea AR Pvddi N TRdySiso 89 dn P%b@etm:aaamsmhﬁ%m aRla
site seguanee dusal sapdkids 'dRmuRBLBODIL whidh] &ker,\G6R H8k@NhuNRAn SDD in thabRe Gmin 3 280
. B1 3978@}minukhie nbesdslylated gSyzh aspiasahid ﬁe&jegrna&red;creﬁ\éca&eﬁng foamg. t8eant ad béedt | ON
map ShowssighstedpIPDLPA-1. pTV-190, (Fig. 21) can be nodified so that it produces
an anal og Toé vévtonaused\pokS mvmmhndyatze enpinactes ta pietd Plabraitstiviichsprodiatea @oanmbinant
f ol | oweboving grdwéh timenei Gue exeinple danthe protiwstion ofLes . eepueiThSH wihichthasdhe airovacid
hiaemoneseabericé owkabpiglp addedhip dhei amino terminae lntie phenylaleninscfopmesf cethentic kit whieh Isunan
ApoE3. 8ereteferedslozes ecchGrs Plasmid| eG4nwhichicbresieasauch siipimenaswag cprstructed @ctosingnap
showds i ¢ g ghe@%" Figrfard aves gapasited ip stpindIBTHIMRRM TCEACEeSHPERNPHOMNi ch cont ai ns
t he ApoE3 Ageiffe plagmid yhigh E’?@"’%"‘ %F‘E‘ﬁ‘s‘l’f%ﬂg bevine 9’%“[ W‘E%“Pb*rPg T’?H’(‘ﬁfm d;pg298; ¢

25; pTWR sirjilag & p%“é‘ "é £k b f” Y? r%arﬁ" NG ng réﬂs %224 °¢'t§
resi i of P! r )
pTV 190m E’;"gg e raggbht of e afgid qe &1 %dz)i%en |sola ex.
i1 g dhn P&e e @x‘“ i qag Bl
he resy th‘Q % %Mﬁaénﬁ 4 iw &rébme t
s. te at pdifierad L ern@lre u.ng BRsril& P00 7 sa&pasdednar ¥e f‘ﬁéc &%emesdﬂogﬁ§ t588ist O
conpl et omnmérréxdwqﬁl is 88 Prodlidiiat & dn bidio RPSEN ALY Ble QRN YOI hBihioRind 4dBkdR teOf t he
Sequenc amin® termind IBHeFEndhsiakanid® form of natural bGH. Plasmid pSAL 5600-1, which produces such a
ACGAGEARELASE; as ddnstruces ddcoidig tq)ihas;aiedmed.esiggnnménipBVfbo&i‘ QAtsB phrasced A a
dep03| t Batmpn®. THiepidhdDas A tsictdo s stioen iniy. 7.53216. 20 The vectors used in
thi s i nverfine eresendly pefeged festoc dienedorad?e witf DPNA pdassiee dentaingats e *ofragmeaiduci ng
human grlowdiinthbe Flelrite. pArP hax thapdsticion mepetiowa indfiad®i d is pTV 300 which has the
restricti SHsHidp Wﬁ'ﬁbvmfeﬁ%ﬁnﬁngog o poving prewiormgas having dheraminoaeld BRavence metraser pTV
18( 159 wo'h Rddqd 9 the jpamp darpin He phesyiianinecipymrgiinatyral poyine grewth fornene(@soefored Fj g,
19) cl el &yregiopyinengrewth h°'ﬂ'P’\‘P) 1@%@ raSPriuctetht Aeqrweh aBsie 4t PHERIGWHIGY hBgiPopean
Pat ent ,gg iftiog éfPPréPP%ﬁ b Fip-cBa i Pl ig gopdeg e%f‘ sf’ib‘hmsr‘% RN, I w1985
or as d §°é‘a ?’?8 ! f

ch plas gj’%? erez't° %ﬂ on Serial No.
514, ?8 rfj; éd O%I e gepe 1 asnu %(R)Qla"ﬁt ed by
ref ereneﬁe o aﬁ ﬁﬁ;&m _ hgpbfgﬂ VaoBloSd S Abdb ek
yi el d phagktssy e Uﬁ&dm@e"ﬂc&gsxm No. 39785.

Another presently preferred vector Is. derived by removing the rec bGH gene from plasmid pSAL-

), OB
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of hurtan Cu-Zn superoxide di smutase (SCD) which differs fromnatural human
S in‘that the amino terminus is not acetylated. Such a plasmd has been
constructed according to Fig. 16 gpd 1?89speen 30 designated pSOD, fTT-1.
The vectors used in this invention may be engineered to yield plasmds

whi ch produce a reconbi nant bovine growth hornone. One exanple is the

pr oduct i of70/td. Thenplasméd asdghegpstricid@Hnaphshedn in&ig. & he am no aci d sequence

met - asp- gi nAdtirdebsendy pisterrechyesior is deriviedh bis resbvingithe yob b6} loenedremraiastnig n®AbLR10/4.

aut hent i cThe@lesmif hastihg restgtigymencthevniafiistd as rec bGH. Pl asnid pHA4, which
produces sufllf ¥CHBryserhin thifdevertion suppr, dredyctiop de @iMAgh maY alftbe proIngerpd frevisls
Fig. 6 arﬂﬁas(%?é ‘”B'é B‘Q?"t"%d""’i‘%s gl hoip ?19'2\‘2'{3@?'"19?&18‘?30% A)S\Q;%égcgﬁstgﬁ %397%8196

Anot her pﬂ" ﬁﬂ?f - i
p9200 TH) ues asazetaoﬁz remf:?ad eE‘g iamm - b Ij}f :err:‘e &Afarr: to :ﬂu"s"sm d
confers tq(ﬂhreq,ﬁ 99/5 fgrﬁ%f%t §aasn9 sé.% 1b 4 /10( Bél
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constryct.9 S,g_ S own |n I gure was' Cl eave vmth

and Pstl, " f&lsarid ap&&cﬂgthérh:@asmdg HayVbd 5@%@ %iam RiNRe BéHoYeRBIIRG theldediad
then the Ao%aﬂdme fseRBaRBtcidREnzyHoLidlbMe pdddi@ 40 fragment as |ligated to a
DNA f r agnentario@ Host veétsiGy$téiRs hwdlve &C Yohl A1837, A35, ALEIBCA0YCHA1SH3 RS Zstid\ides h

S i sol aioedonkin hb @MY frgmpBREE 2trav AIB4RI( ievac- MralTnemd thdpasnid tdntaingahd av's
using tsheralfinemdiust veatgrspstomét tidNiAventidnyane regie ototbhide E.a9libuch BgAR0RNRES 408200
was depogidugel biotn indepeniF@Bos velder speaesssictoas A§46. SBIZ hbst vékivo sYstems ok iividventios t he
product i derluge thase veaeeindly hobt iH&Q48 pertieuprly AR 1ani no aci d met hi oni ne added to
the ami no t Eenheshiyedydr syplemy iead yiea Plasmish alegcbath kefeim mavirhgl usedip pridueentlilergrbAL
5600- 1, vﬁ?lvewt‘?ﬂséa‘ii'c@@%?c H°"él"%5“'°kﬁb PRfgHEnan grawth berReres fumar) superedeldisietase t he
schene® gﬁl gr"a" "IB°"PI9F%{S‘FnT d3 e 2"2* ‘éﬁc'é’bsyﬁﬁeﬁd%'@%" %’UE'PPUEP'C’H&WI%S PerRittig
pl asm d

otpis
vector is (B‘%tas"a '°'A§en ;g:fgr %Hﬁ e ﬁi’g mf%'r?f‘ég‘ﬁ?‘ﬁent e eatﬁ%&"grrent

cl oned i tems exc 3|gned ¢ rod
Pl asni gsrﬁ" u""ﬁ °'" sa°° @'dgsq ﬁfﬂg G Mﬁ;t %&gﬁo {5 o
aci d Seq“enﬁﬁme% 0%9 pre%éamg%aa.oa & b p@m Jereh) @n %eﬁmo ob BRiogs have

phenyl al agbmsefadam of natural bovine growth horrmone (al'so referred’to as

rec- bovi ne  g5dehklodd BEVERIE) predbdGiiRA BlveGRBR S bid REuentd18onBabh Hal @RBE ApSE
PHGE0 Whi gxbeph@svanatibisSd: the Gk tbrihusBERarsdWtiubdthE folowi@: Thi s pl asm d has been
deposi seed i1parsibd @idmelldnhd afdet 43K-Grmindsidl nafuidl Bymani abdlipdphceirEer i can Type

Cul ture Col2} eatdral dumamabelipofdiaio. FAio GiesB-teaminddaf wiidiBio attachenhd 142 ansinCécidoiN-segming | S
PSAL- 210/ 4 sedquemch ohfasah bperogidd disnaitase andibey redthdovinesi n Fig. 9. 55 One
present | y [ efternlr ehay @gelioeprotein dremiwnat thy 11 dirterminalgamitpeadifist haysh beeh Gdletpd resdf r om
pl asni d p83@Geeddy theHis gmtingsasic Nirrminelreqtenapt of reature Huppa Lrawib ipmpre tallayed by and
has be#&n d 'E‘%dln strai-n A2097 with the Anerican Type Cul ture :

Col | ect i on “hfreiee ach °A‘E,ec‘é§§‘Fr6'H"”N6“ apgtppprtein &p the dY-tergyinus éfr’(’fhf"{?t riéfagine gid
vector is db‘F""\/g?@ "?ee‘?frBW?ﬁ‘ "Wb“‘%“é‘?f‘e %ﬂ foligwed by me eﬁjﬁ‘a SAL- 18 EP
0 173 280 aPﬂ'&wwa aavaga e RO, PPN g U TRBFT PHRCRaO o the. A

third prese £§3VE?J &d Vi%ga;[r?OJ in &ﬁjh;esa\r/q?r}_l 24 e ”sgadhé‘aetot N%ﬁﬂn&e@e

ﬁ.
%

)

frompa e restriction map

9. The vectﬁa &H%asb hdd b aebaneanwhemhe%% B ARt '.soaadém&)qh@Nm.hus gray
al so be epglNGfk&tyrdvn Hdbdd. © Pl asm ds whi ch produce anal ogs of bovine
growt h hor NRMEH aRod(ds BEA prepACwhSIE B D8Ik o fird 97 8o Gkt AxEETMHuRaPfromtCh a
pl asm & nyasonecashettaiaed according to the schenme shown in Fig. 7. The

anal og it psoDacakgs hive beenrrdpaied Whidke have ah didieo adtisduencs itidndcan ol thed of rekurdl 808  Of

t he phenydxedphior vadatibes atthe N-tererinus. EixaryBi. incUtid the fofidvérgm ds pr oduce anal ogs whi ch
have the art) retural burckniQPuenbds neptaceidatedgind added to- N-term nus of the

phenyl al aniZheatfrd hymasfSObarhiphdd nop@p¢lylafideane nqstalvsesyldied.i ncl ude pSAL-130/4 (Fig.
8), pSAL- 170hese SPRiappioggmay de usaddo. gaplyze eOfismutafignepr ugyalent seflyglion: ¢h hegsyipasoxide
approach ‘i‘S‘Pﬂé‘r‘hﬁ)ﬂ"&?Pﬁeﬁ PRy tfermdiveigeanaaroge aseprvadt g iofitringgeraioencodi ng t he
desired pol ypeptide at the 'second restricti on enzyne site of the plasmd.

Vari ous host vector systens |nvoI ve E. {(ﬁ;i 637, Al 645, A2606, A2097 or
Al 563 %f the plasm d doeg C%—ial lﬁ? fragment and strain AL645
( i 4348 - ni ni Tnl0) if- the | asmd cont ai 2 & 15 fragnment. Host

vector systems of this invention also |nvolve prototrophic E. coli. such as
A4200,  A425GciaiAehy icBiodlshs Hag bb Breb S RRIISRLin BSive WRGIRTor SASH RBR LRHCLBIRS
A4346. Lytic host vector sysStens of this invention include those wher ei n
the host is A4048, particularly A3l llm
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The hdst vect or systens and the plasm d described herein may be used to

producé “di f ferent pol ypepti des such as bovine, porcine, chicken and human

growt h hornones, human superoxi de di smutase 20 and human apoliprotein E. To

do so, the host vector system iEPgrigswsauBter suitable conditions permtting

production of pol ypeptide which is then recovered. Suitable conditions

I nvol ve % rowth of the host vector system for an appropriate period of tine
At

at abolR@ "2'6'895 "D@?l Suitableyc a"'P'hé“ ér""'?iﬁ a@fweg KB Ho Hosead prslinagy, ki [in theyggtThe ect or
syst errsa“@%i? %‘ ‘gl g”' t"‘P ?‘P"é BPP\EWgﬁ% F%‘lt‘h‘“Ee?sg Mibout 1
to 5 ho°uf“§ e d‘B’é R o)e bl &P 11 R o e ﬂ‘8§ttp TP %58 ?é""é‘?‘i‘é%‘“‘f &' 25

dy Sui t abl
ot e At i e e AR
L

of DbGH gy oreddirbctif B0 lﬁlﬂ% fdhfan @Iﬁ&:t R, emmatﬁg
anal 0gso Beuf Befl2RRdbsh ARG HeluABA 6)thb @M)‘fectagr 18- iFbdl QteAdsbdlo rm.lﬁm;@cas emduq@ to
t hat ofychedetidientied A AGH ProadRén dyWe suBEdtat i ons at the N-term nus. Exanples
i ncl wde t derkal lafnbtiaginacdflical combpbsifid Mmay asd b pregakid Giich Gordidl Gidctive afbdn®Igf1 NUS
of nat 80l orleugBrMaEpsdD prapydng iaBuifable 29rrandBuch GrriefsLaPEWEIIkPENNI PO BPYeGkiBIdn thEE t O
t he N-taetr MenSAD of andivigotiayi i @inkEReddindie odlh thaifond @i ampbsttien i thalknisa@guence
of hunmehmgn pubiegk iede tel itreatiat subject sfitted Ny ninflmimiaticns ion &; re@yce rigivry e the [subiech by

[ p(ﬂbY@ﬂ'ﬁPWaﬂ'FW'\/mﬁ’eéPﬁiqnﬁ‘é‘OVlﬂg Qpbeldscherpia Pr qsgen ransplentalion pg.viddrige sapselant et ed
and tse Jrtige-cthe PD: preanalop Bay Alee B pddeddirssiyenia [thesTaLieirit eomppsitiondd [he @erfisietin
gr owt h PRS0 fe?t 5PIPE E?a%ée goto redygedning i AR isoly )ed KPR Y LY §%‘q£ﬁ§"ﬁﬂ oBf
nat ur alpeﬁ ﬁﬁ?i S ?'}9'“ trl*’c?“‘f"ﬁ% P?\'M@P‘hr Age 819 %Fﬁe?:ﬁd?‘ﬁ‘é‘a'ﬁfh%r %o acid

N-ter m°ﬁ5 | e
met h or'H1 é?eeof %% ;%t:al l?\?r gb:: E’h ;%hf)l%] eucagg roxr Q%géigé or an ana% cid
sequen &ﬁéh% 1 nn mamtar

anal og @tén @ﬁrnurﬁéreé?r bfe! oln&h.o intal .tﬂ;i’e" &Qdu%h q’neﬁﬁk 'Tﬁmbr&ﬁjcﬁoﬁ st 0 the

N-t er m fbifenthtell Mith bR lamBR 6f OF ™ 35 A the tOcBRAon dh cuCHnARAINSEN
preparmﬂodt@p\a.tql ch the am no acid methionine i's added to the N—term nus of

nat ugsal CivetdeEtBris) EaMik B bhdtdriom ewhidh Gl S938dn08) ertddingdReitydHE epaforith aikhutdie i S
del et echa®bednhittrobiides thy k&omBihanDDIA kedBniqobs. MBd bctiunh tistrbeapablehof 4kprdssingrse,

i . e., rNAlséqieGs an8EBDJecgl togsotéiapedios e pitafeaoadiionhardtprdiastion andiamviigaraci d

- sequencescarding it theabecies atdyivein of bagtefu al  SOD except for variations at the
N-t er m nudhe tEgtarinh belisndyrponteiel ¢he DA spaiehasvenenging 1he sueeraxidg Idisputaserer SEIDgWHINeh | s
non- &c daogy aft %YPCtOHHblA Molepg sHcks B pleepid-JOB Vet oh PRIt i§rroasiatted byt raepmkient

non- | {pchpiques tshave the poquense swdaaémeoaeD n@fyrparétewéa tuable; pesiipy Fethe he
|eor uni val ent reductl on ofEt- ] Eﬁr OXi de an| on 'rﬂ the resence
gf pr Ots%’gﬁwm'g 'phe Eﬁfﬁe%ﬂmgé ntlo co a'rg's_as‘gpiasmrd which encc:oc?eS\E ﬂ %EI 6::]' ng?:)
? referred em odrment of thel s human su? oxu dlsmutase or @ analo ere y
conpBsit PRI i bl o 3{ b el i ol dgraeoar mor &
bGH, cGH 430 1T” J h€he Such
carri ero%s@nﬁ@d \WF of fle irs\ﬁ’ he‘araghl@@lﬁé/ms% bd dre hé%cﬁb@ mEE&;mple Q‘h&ga 0gs

nmay be gdmidsicsd eer&qstrius@ﬁ&rk ¥vaﬁhﬁle|sfl\rti\ 8 Bratofdig ByOfersansCA BRMSy LskiP I thddarR EDQYI NE 1 N
or deko tstaihg)Gontmtiy b Ivhriods pE®R@ds PiEnd e tuseiin, in teBnsBuctifly BKERdS Bncodinbesuchriotic

| NCr eassepar@dle ABMOESCIidve becd [deiosited with the iIAMeldadl @ypet CQuitire Coieaie, Aockviie,Marypat

pr oduct30832, pdssuant to Flagrovisicesud ihe BludapestPesty on dredntersafionse Repogiitian ethevBeppsit ont ai n
ef f ect i Mieroerganisrss dor dife nurpesag of Patant Pracrdire grhessf pladpilE atst théiGM GOragcessisnumumbars e

carri erare: DEBM AEGG BE2BY p$PBATFC RITEGIPBRE22 NTXKIZNT: | ABEY! 1] ATGCHEO78E: tPJH2PRe

anal GgsATIeRPOFB adiAPHiASPER®E7-di rectly or in the formof a conposition to a
human subéqe?cipec'fé‘ §“b°d'f"ﬁ"‘t°h@e igepliongn engytiqally activeiumag pypgiodidR igutase, anelog £

product® li Sfegin A’c?rw £ CP?"@%H‘Q the B'P?"B% Bﬁ?%aog'i'%ceﬂ rhast 'Pf’ef' Herogigde of

hGH to Y éﬂ’ft %néﬁy li"té"§ I W enqsé gan '1:8 P

Vet 9 '

ante;?: ns%r ?s cag %%E %le Pr LBE%‘ %v d| lons wrl ary wr the :Strgrg t abl e
abdlt s

me u tab
e I’md 4% Jnl:l ?’r{aﬁltaf?ref at\%‘a lemlﬁgi(&n\g frt)_rﬂ 3 (?o grs The ts ﬁﬁble conditions

-of temperature, time, agitation and geration for growing the inoculum and for growing the culture to a
desired density before the productron phase as well as for manntammg the culture in the production period
55 are described in Example 26
The concentration of Cu’ " ion m the medium that is necessary to produce enzymatucally active SOD
will vary with the type of medium used. In a casein hydrolysate medium the Cu""’ ion concentration of 200
ppm has been found effective.
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art, The SOD or anal og nay be adninistered directly or in the formof a
conposition to the animal or human subject, e.g., to treat a subj ect
afflicted by inflammations or to reduce injury to.the subj ect by s-'
oxygen-free radicals on reperfusi®&h0 f‘?ﬁ?‘iﬂléhg gl obal ischema or organ
transpl antation e.g., kidney transpl an- 15 tation. The SCD or anal og may
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di snutasoi@fonanal og in the 30 body of a vector DNA nol ecul e such as a
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pBR322 ATCEVMSpgmpse cyBimequilibredCyits o7 88mMpgHpOrcHiSte haffReagdayy 813 of geoup P3| is ATCC
39807. | uilgble, Té‘&quOFee\ RoupsbigitipeqationaPxchapger is fykiastep de sitadiesal gredieptasucty an ity e
human sup Wl"ﬁ%’ 'Ej %‘W'ﬁM gpé‘émawaﬁawﬂ 47 #dgbrueefing Jractipnspeontaiging the ppdfied SR (Y7

feng
er i o2 I %WB@@B? r“g@?" %@Rd@@&%ﬁ%ﬁ% Sﬂmﬁ?ﬁﬁos'@ﬁv@@'zeq 5"

sui tabl e pl‘ t:tf%dé’ﬁ‘qu MA%QSMB@%RZ E\Lt% Ily v e%gilajopce super: xri B gmlﬂg or
accept ablaﬁal Qf‘ Driffba. Br ir I)Pe rﬁﬁh u91ran B{s th)
medi um G4 LRRbEEHH o @%@5&&&%% nmsaeth fa'ns ral and
the plgsmd it contains, for exanple E. A1645 cont ai ni ng pI asm d pSCD
Bi T11 ar exhmwksced at 420C and mai nt ai ned at that tenperature from about 1
to about 5tours. The suitable conditions of tenperature, tine, agitation
and aer at i OThefeREm@HsGWich Gollbi Grei SIOBHK WIBiEIA UndeRtan@igPinb MentiEouE bile tndf iRtehddd o,
desi red denshduld hefher @nstived po, QEHitCits Sopp MAsH Wy, WRd bxaples @b rvRincluds dbtaRdt he

cul t ur® idescriptiens fop dorybitionl prethiodsd ebBoyat dn the Sonstrheidn ioh veesogsHecingd@ion o genes
concent r @n¢oding wply@utides ofi interest Hnto rsechi veqtotshaitthe intreductios afirthe tesulimgorlasoddis into
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casei n hywumePypPiblisatioptipelyeingtby way of exespplectmielomingiat i on of 200 ppm has been
found effective. 20 EP 0 173 280 B1 In a LB nmediuma Cu concentration
of 75 ppm has been found effective. Iltz21is preferred that in all
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conpl ex types of growth nediuns the concentration of Cu *in the nediumis
from about 50 to about 250 ppm Most eucaryotic superoxide di snmutases are
Cu/ Zn metal l oproteins.  In a specific enbodi ment of the 56" invention Zn is
added as a supplenent to the ne&P@n73R2808Hat t he concentration of Zn in-the
mediumi s greater than about 2 ppm In a preferred enbodi ment of the :
i nventi

=y 5&%?3 aﬁ”ovﬁ%uéﬁngncgntra |“(,)l S &I & SUp pl e nte b addl%%i]% HP°’t he
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concer ngg ecovering purified enzymatically active eucaryotic
SOD or ﬁ&h@ﬁaﬁ egm@gyewt 106, OFlsteRBinAnd DRA R B)r“leaitedQﬁH W, B&fraesl BRssmap t h
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filtrat Piwipled bicGepe Manipgatioh g tdustiapie rigeslic | Engiaeesng, erabidition, aditsdi byrR. Wadldng a
pH f r onengt$eR; Primrogp, Vajverdify ot Caifomia Prass [1887)r ef erred t hat a 50nmM sodi um phospat e
sal ut i oHVdtemgrdopl abiGean §879) 9:58- be used. The cell wall is disrupted by a
suMabl &Brrearhei etpl.ok Mgl Biplc(t@f2} 158r32% cel | di srupter .and-the resulting
hormgjx"en@di?g‘a%ttﬁﬁ'eﬁ?i‘eo(l’tgq‘)sl?s?im cated under suitable conditions. The
soni catg&ﬁﬁ be by neans of a continuous flow cell: The resulting
soni cat tion is then centrifuged under suitable conditions so as to
separ at debris fromthe protein supernatant 20 solution. The
superna )ép%ltgg?f@fggn heated for about 2 hours at about 650C, cool ed and
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super naaidibtively, e BIYMBIEE &h AR exbisdidiORCEOMSER blseflardDIRs ARRAOR ieddesirado! Ue,
e.g. cog@mentrated to 1 liter in an ultrafiltration device using a 10,000

nol eesil ar wei ght cutoff. 25 ~ The concentrated protein solution is then
subj ect phi20® i on exchange chronmat ography on a suitabl e ani on exchanger
equilibrated at a pH fromabout 7.0 to about 8.0. It is preferred that the
chr omat o?métpﬂﬁ? showsuin Fidh @, iscnompesgd oLz DY inseptiAtoShey rulticoby plotmignBR322. The
equi | i beafient éagtuigs ohthe 5BNARre dret I seniains st it corampter.die. RAIhY ullizgien gife BB 7. 8.
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0- 20QénVeivasel CollgetichQinddr ArCS N6I@Gbze3pH 7. 8. The resulting fractions containing
the SOD or anal og are collected, concentrated e.g. with an ultrafiltration
devi ce, pP2lfyzed agai nst distilled water and the adjusted to a pH from
about 4.0 to about 5.0 with a suitable buffer. In a preferred enbodi nent
t he sol ut iPBA213f shpwn ie Figs? ardglessribadddetaildn mecmwwpftﬁwmee@a@@vwmawﬂ?@ 1M
Sodi Ufn Rcelimineting|9ae, pfie teo Neol eestriefien gites4. 8. 40 This buffered soluti on is
agai n subjpé'ﬁo@-cPF‘Paﬁl aIS'F*\ dervetiyet %’°‘8I‘f? 998t MGy Pymeintaingdiinyfpitable Banger .
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NaCl 1n ]thQ |é‘1,ngp lgg% pH 4.7 and the resultlng fractlons cont ai ni ng
1. extremé ;
the purif S5 atra sne collected. 45 The fractions contai ning

the purif lTﬁd ve%QD.srtayabheof IRIAR Hhpradsior ofefog.gn ti‘:YotérHs it 2 doli b 1EVlels QB mamds 35% of
I yophi | ing @sthi Eddliarprigige. By the methods of this imvention a purified
.enzymgtically active eucaryotic superoxide di smutase or anal ogs thereof can
-be" pr odaaesicaand ribuisoimbli birding Blteef er abl y enzymatical |y acti ve human superoxi de
di snmut ase and anal ogs thereof .are prepared and purified by the nethods of

t hi s i nvemRoaN.cofdnstecannop EspRTie which iibmesd Vilmstdan” of hebosome! isedingfsite, fd 40 ai d

i n understanding the invention but are not intended to, and should not be
construed to, limt its scope.in any,yay. The exanples do not include
detail ed 55 descriptions for conventional methods enpl oyed in the
construction of vectors, the-insertion of genes




encodi ng pol ypeptides of interest into such vectors or the introduction of
the resulting plasmds into bacterial hosts. Such nethods are.well-known to
those of ordinary skill in the art and are described in numerous
publications including by way of EX8A{H 8xBE fol | owi ng: 21 EP 0 173 280
Bl T. Maniatis, E F Fritsch and J. Sanbrook, Ml ecular Coning;, A

:_ﬁbglgt or n% strezﬁu' rbor mgbor{i ¥ the ! W Yo k 1982 I\/bt hod
y 'Aﬁ\ ac1é cision ri

Grossrmn bmdl aﬁ % ﬁth Eg;s Erg SO al bl (ﬁg

—nzy ) og, houy erin %thﬂo s-In Enzym) ogy'rhivge;’t fa Ma ectlo a

New Yog k é,%

B)," edi Fe Ray Wi, Lawrence G ossman and K| VI e Mol dave, Academ C Pr ess,
New York3(ta&&ahducmumg@onidne,5%ygml ogy, vol. 101, "Reconbi nant DNA (Part
O," edited by Ray WI, Lawence G ossman o and Kivie Ml dave, Academ c
Press, New THenR, gra@d)is inactive whtini the Cpbpessafis tuting o\ The cIBSTt ro@essorA thermosen-

| nt r odmac sikiven tab isGinisimds cto kg proaetet . aig30° 2night Fed inbdtivated aci2r edThay, B Weresding theid

S. B: Pri tempsretureldf fegragniation to 2 ° CTh hdsbagtodn 4 indused o PBtiyce the dgsireBerateim. d, et al .
Gene (1979)Ths a¢yagtages of such a gysigm i emn&“@wmget al., J. Ml. Biol. (1982) 158

327. 75 E@ R&Nlen protgp which is t%h‘é cqlizzan 89 Pf°E%AWPI§E" o B{*p?'é%@'i' Biiacess
Vector s 20th V&Q’é@ieﬂ'ét"%“ death o t ression vector" refers to a ou
plasniffis u 'Pf e &&P e T e e R T SO 0
E. coli. T 1 m ch as xg be Q{'efe oSc rijt:auous f)%f Oe?ﬁ[fé cél XNB Pe§'§ Snthy C{e(glua ?
alternatlv% Pessl on° vect or may be excised and

pl aced i § % g g gl red gene 25 pJH200 pJH200, shown in Fig. 2, is
conposgd f), J‘&ﬁd JuCﬁon m%% into the nulticopy plasm d pBR322. The sali ent
features ofpdifif présEiNAorPhenb %Emlhé ddseHbb@inhis bitent EPicaRbPEHaLiS bopehdafy, b&bdigied d
utili zat i@ pdiddt Boplicktidn Seriaid. 519,18676 Aighiaté L8 thd BérmBsensiivb BI857 Btedshil. t erm nat i on
site, foll omeaGhddtioh pestdcdiIredirbd 6D the | plabriasl tébgritdl tiretha lk6beRding\ Eéassighisti i apblic4tion
codon whimedivedSinqaatidn @f42t Defolldded by @sivth &13800. Bi dobrastOt@ dptimalr iedhctondof Spratéieen
(116) Zasetipsis wsendeing Stier veetons @IH20D,RUAE or ities plabraitl idafvatived ivoivee inflartion atuat gue
restri ct ifdiowediby @ewihsat thia game tempdratye, i 2. 422 TOdhiselirtinatesttheopedsfotces! treriertmemorf aci | e
insertion of the desired gene. The CO ri bosomal binding site differs from
~the nat uPagory Miebebnal bi nding site by a single point mnut ati on. 35

pJH200 was constructed from pOLll Qppenheim et al. . Mol. Biol.
(1982)%158; Thg 2 Pfan‘aefd'bﬁ#!ﬂ’%g"dtﬂ'?@2 Pﬁf%fr ?ﬁﬁ’é?s"‘é’n"&lthtat%pwbﬂ highenhan the A

bi ndi ng SPISEUCINgRhRRS|VRCISIAN 2 praReDdp . ool dhip pegtses PIRIRSTRRPEY bet ween t he

XRL/ pr ommt er t he rlb bi ndi ng site have been del eted, and an
EcoRl rggt#wf&m&MMtroduced at the junction between t hese

two el gment jo b tobtkifs oﬁ iR shd) UGCHbl o
"downstr @rgr‘ﬁ?m m&j%nnEz c§,ly t ¥ ﬁi}gﬁf } Y t( She ﬁl"lmafmz n
RE¥b Iy RO21

the Amer i.6RR. A th&“h&éﬂ'ﬁ ﬁBQ?I &S foduil df”a ssibh hiso Q)?I‘%ﬁlg s

1, shown nb&mﬁmmd@g aedmiesa&reh&%@lmb Roddérhai bihdidg kit Iae Descrl ption of Figures,
was derived from pJH200 45 by elimnating one of the two Ndel restriction

sites.« pJH200, pRO211 and derivatives thereof containing eucaryotic genes
may be maintained in suitabl e ETAAGGANGTHMCETATAZ nost i nportant feature of
a suitable host is that it provideddiecaienrReaasi tive repr essor c1857 and
the anti-termnation N protei.n.. (ME Gottesman, et al., J. Ml. Biol. :

(1980) 140; 57-75). pRO211 has nunerous advantages over previ ously
descrifed egd]Srbéﬁesﬂaﬁr'F difisranbiran thy, 6‘]’08?11‘%‘15‘“"“!9@“9 round in the wild type X.

7. convenient restriction site =

The expression vector has a unique Nﬁl restriction site which contains within the site the ATG initiation
50 codon. This permits proper positioning of the desired gene. The unique Ndel site is found immediately after
the ribosomal binding site. T

8. convenient restriction sides for gene. insertion

55 Located 116 baee pairs downstream of the Ndel restriction site are 4 other unique restriction sites in the
following order: Bglll Smal Hindlll and Clal. “The multiplicity of unique restriction sites enables facile
insertion of desired genes. .

23



1. extremely high levels of expression The vector is capable of directing
expression of foreign proteins in E. coil at levels as high as 35% of the
total cellular protein. 55 2. replaceable ribosomal binding site pRO2 1
contains a unique EcoR . site WBPON7B280&dat ed "upstreant’ of the ribosonal
bi nding site, and an 22 EP O 173 280 Bl Ndel site |ocated "downstreant
of the ribosomal binding site. Thus, the ribosomal binding site is bounded
by two rﬁ‘i‘cﬁ.ﬁfé restriction sites Thi s enabl es facile excision of t he

present r INbgrgtg whlgl il nrgedS t erm S the t snt bi r]dsmn © tor a Qg)
b tit thor Iy di
e e e e Hth e v

faci I itates optinmal expression of desi red 5 poI ypepti des.

t her noi gglikzi bl e regul ati on of expression The XPL pronoter |s i nactive when
the Cl repressor is bound to it. The c1857 repressor is thernosen- 10
sitive, tIsaablehostd for {Ab QEkBrited védides SdQPERMRE adtstrdifl & EDUdii sulfable ek Grlansiorhaign, at 42,
C. ThalSinciiatihgi 1687 A2600AT5EE A@sEs0Atthi eg®T thf-elktre at-abli (& (i85t AHI ABem Al fipeandost
bact er i &20aT A1645dacad2t wopModlce the desired protein.” The advantages of such
a systeminclude the followng: (a) Aforeign protein which is toxic to
Escheri EXAMPLE@| i can be produced late in the fernentation process thus-

avoiding early cell death, is “(b) Overproduction of a protein may :
st abi’¥ i &éﬂﬂﬁﬁ."_"‘ﬁfm}!ﬂﬁfand prevent proteol ytic degradation. (Cheng, Y.E., et

al ., Gene 1981) 14, 121). Thus, "instantaneous"” overproduction using a
tightly Iat ed prom)ter such as XPL may be preferabl e to continuous | ow
! ﬁvel pr OC} ructlo l\ow(rj'n in IE-L E cp delsg ribe (i)nctge Des nﬁt E)Pthp Fﬁ (e)sdlﬂ&hl on by
the an sthllon 14 it e ol § QUL oz
CO&SSng Qw'e ec é%a fc@nst I'S re U|a y th

t her ”Dsenéhéiz\/ﬁas%t%‘él?ce& %@J Es%ﬁé?’eh.a estrhun 464! mré?-éf%{aﬁ%ﬂ'usnh@ﬂm%&&%&% bhe
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I ndues i PRn of naliré) EHNThESamoat Itk PAR Iakaloy@Bdudsd Y prdne waee Gbauk S0 PIdR @D thepdte211 or
t hei r pprasifiptbddesdi byahd bReria BY cdicuREd ibp Gudhhing ICodthasié Dbide-stabbd SDE dolimerymat h, at
t he sangeld@afcl).at ure, i.e. 42 C. This elimnates the need to cool the

.termentor. 5. copy nunber 30 The XPL pronoter in pJH200 and pRO211 is
found ot pBARPAFI d with a copy nunber higher than the X transducing phage
vect@&s which are present in E. coli. This increases expression |evels. 6.

ri bosone Bhtherngigicigniob PEMa5200if i Hewm i fis dord Sigscribed 'THPSDG@X'B‘PE%F“BW yEELor,
~ clapt ai nEePN o Pl a7 gnet-eher § e pRteingq Piraiciies PEOY %@gﬁ Lanljde! ¢
trans! of1200 TAEIDA gtk Frtcye *mg'g'eaﬁf;nd &vav'%ﬁ SRy e el oned.
wi t hout °%& T\"° °'a§%‘"q RPTIEL i on_codan rt h/?
ésa S wEs l%oduced nto_Esch hta té 1 sformatlo usmg :b R%ﬂjni
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r i bosongly By &M an ﬁté%%%gﬁe sy s&asss G 183 40
TAAGGANGHAGT A Rl Brod A2 camu?ane RASRaktly CobRacidarel & f I oM
the ri besasghmis gels.Ne Mmehbds rueam gt thd1&ralt debbvbARELEH préducsOdhd QUHE Bk bGH
r €St b Clrb 08 ssrhé & tdse d&&lﬁHe&E&blﬁﬂeMEEiaﬁpreh&& b&HUpddgeten ieheproiest ri ction site
whi ch contains within the site the ATGinitiation 50 codon. This permts
proper pPos30ed oni ng of the desi red gene. The uni que Ndel site is found
I nmedi ately after the ribosomal binding site. 8. convenient restriction
si des f or Theenestructien of RI08his BB wn in Fid. d @ad dedcribddbinthedlespinlianof He fiowes: e3R8 bfs t he -
Ndel 4§ ebgepidepdsitad Wihttee Apesicap Hirh djultyin Cojleetion ander ATEC die- 3984 Jhe AN h’eqtﬁmel owi ng
order: €ging for mshphe PGHj(Reepne |groniichorons) way pltaingd by iinseriing RGH CONA inff RfRR11-
restri Ct | @?poglvtaééntrg%fﬂ M coli strain A1645 by transformation using methods known to
those of ordinary skill in the art. This strain produces upon growth and induction pGH having a methionine
added to the amino terminus of phe pGH. The amount of the met-phe pGH analog produced by p3008 was
s0 about 18 - 20% of the total protein produced by the bacteria as calculated from scanning Coomasie-stained
SDS polyacrylamide gels. The methods used to grow the strain, recover the pGH produced and purify the
pGH are the same as those described hereinafter in Example 5 for bGH production from pRO12.

V. p5002
56 ° _ o : .
The construction of p5002 is shown in Fig. 5 and described in the Description of the Figures. The DNA
sequence coding for met-phe cGH (chicken growth hormone) was obtained by inserting cGH cDNA into
pRO211 and completing the 5' end of the gene with synthetic oligonucleotide linkers.
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R T,

insertion of desired genes. 23 EP 0 173 280 Bi 9. nut site N protein,
whi ch is provided by the host, binds the Nut site on the expression vector
and thereby prevents term nati on of transcrlptlon at the t~) site or
premature transcription term nat i%° ¥%4%P% he cl oned s gene. Strains

Sui tabl e hosts for the described vectors; and plasm ds are strains of E.

coli sui ta%b&bﬁv&?ﬂg rEd%JeQJ lﬂ(&)@&ﬂeﬁ’ ja c;.ljlpst"amCAMﬁy lﬂ/glraﬁgftgﬁiZtlon'ﬁga %10 hé;k%ai 645
(c600 r- gramgﬁkl)duc ducor ¢SH CSHEASRG AsdtnionRa Bdded & th é:rﬁﬂ 645
| ac AXAZLGHR A& amduht quge m&WQEazaldgsproﬁﬂéemb p6802 Wadlaldar 80185 df thelba pfotel1€
const r ucplo@uied®by AEBUAa a6 cALRWA oM stznfing e BOGhaEISSEINGBIE polyatriemiBE §éid. ik | ON
;. Of thes FingtisdaSused @-gd@ iR, réuovep AGBQPdatuasad GoNg tel GGl e he sahie a8 tiots Fi g.

~ 1, was meestiibed hérelokftarin Eranipl § frde®H draginctiomtran pRD2| 11 to provi de the correct
reading frame and an Ndel restriction site. pRO 2 was introduced into
Escherichia coli strain Al 1645 by traH@tbFmati on usi ng met hods known to
those of ordinary skill in the art. This strain produi ces upon growth and

i nducgt’on an anal og of] pgsmige grqwsh To%g@,pe ﬁ@,ﬁ#) haV| nj the am no acid
sequence net - asp- gk n- added—teo—tHe—N—+ermAds +he—pheryl.al.anine 25 form
of natural bGH. The agm 6% b()(;ﬁ} M B,QI by pRA| 2 was about 30 -.
36% of the total protéi oduce 1 EP'Pa as cal qul ated by scanning
Co shj;e bl ue- st ai ned ol yag imE,;l'@l?l e 1).{ ILl. pSAL 5200-6
30 The  construction of 520( 134 arjd described in the

Description of the Fia $3.13d5€ Qp,ﬁn@,gb A, et - phe bGH was
r

obt ai ned by restricti nNg,gdgGhzenM hete H@mé,-rg ngerting a synthetic
s"nthct: € ef gonuc- | eoti des

resslon qu!a_of i ntroduced

8% net hod
§?13|9a?1 gﬁ 8 gnt Qéylc%@' ha\r/angOas
%ta ef total BS eﬁ%gbgl%% of the

of the total

DNA fragment fornmed friemtwe
havi nge 10 base pair ove?ﬂ
into Escherichia coli E
This strain produces up
nethlonlne added to the

- phe bGH anal og prog 0SA S~ alc
proteﬁﬁ produced by the bacteria as calculated fron1scann|ng
Coonasi e~st.ai ned SDS pol yacryl am de gels. The nethods used to grow the
strain, CBERRMATIONE bGH produced and purify the bGH 40 are the sane as
~those descrlbed herelnafter in Exaqple 5 for bGH production from pROL2.
L1l p3008 BEES i s shown in Fig. 4 and described in
t he Dégcrl on of $ﬁ¢¢ﬂ fﬁ" p3008 -has 45 been deposited with the

acy I sistance

Aneri can T,yr.}e _Cul t‘H£ ntgrgma@oq g%% ATCC No. 39804. The DNA. sequence
cQdi ng forcl pheplg %qgégwgwgg Mn hor nrone) was obtained by inserting
pGH cDNA into pROZI 08 was 1'ntroduced into Escherichia c oli strain
Al 16455 bexamsuesd ormatl on using nethods known to those of ordinary skill in
‘the art. ~This Strain 3i & -ouci-es upon grow h and induction pGH having a

met hi oni memadclezh $wetkice Bisthiae (IoDYi.Nnus of phe pGH. The arount of the met-p
he pGH anal og produced by p3008 was so about 18 - 20% of the total protein
produced by ertbgobietr foaCagn sab coNA redififatiomis thampiimig pPSOLMaddseritet i hemlanSDS '
pol yace yHawitzl @ gélak, PNH$e(19ﬁ31 [78:02808) Sidel SOH ¢NSvie talae descritedrin conspdingeb-St pate

pr oduced 2e@igplipgu perfel, Ne- (8 %9’4“5@ AP 8. PRtreTha SOENBEE HeSTITBEEP RiEAdasena

Exanpl e fPS¥iglon 5 '\Q—\}f 8 ‘?fén? gepeotff gidindiizestricien siesade 3 sndgh the ggies ?ﬁféi“i‘"&% of
p5002 i s PeRidy?SPR + contains, OB QWA bayaded by, urigs resticionisiRsi on of the Fi gures.
The DNA segygnce COdI ng for net-phe cGH (chicken growth hornone) was

obt ai néd lgy——p-nsertl ng cGH cDNA into pR®2I 1 and conpleting the 5 end of

the gene W"Ithg c%XsQLQ&R 'oF pQ(I)ﬁQQOQ %ﬁmok 'Fg;e 1!& a%gésénbed in the Description of the Figures.
pS0Da2 has been deposited with the American Type Culture GCollection under ATCC No. 39786. To
construct pSODx2, the AP. promoter, the Nut, and the C, ribosomal binding site were excised from the
50 expression vector pJH200 and placed in front of the SOD gene of plasmid pSOD NH-10. Then, the
fragment containing both the promoter, the RBS and the SOD gene was inserted into the vector pBRM
{(Hartman,J.R.,et al., PNAS 79: 233-237 (1982). pBRM has been deposited with the American Type Culture
Collection under ATCG No. 37283.
pSODa2 was introduced into Escherichia coli strain A2097 by transformation using known methods. The
55 clones obtained produce upon growth and induction an SOD analog protein. The amount of SOD analog
produced by pSODa2 was about 0.1 - 0.3% of the total protein produced by the bacteria as calculated from
scanning of Coomasie-stained SDS polyacrylamide gels (Table 11). The SOD analog produced is probably
identical to that produced by pSODgS1 described in the following paragraph.
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24 - . EP 0 173 280 Bi p5002 was i ntroduced into Escheri ch| a CO|I strain
A1645 by’ transformation using known methods. This strain produces upon
growt h and i nduction cGH having a nethionine added to the am no term nus of
phe cGH The anount of the net-ghe 198d8aBal og produced by p5002 was about
18 - 20% of the total protein produced by the bacteria as calculated from
scanni ng the Coonasi e-stai ned SDS pol yacryl am de gels. The s nethods used
to growl-PR@&t rain, recover cGH produced and purify the cGH are the sane as
t hose described hereinafter in Exanple 5 for bGH production from pROL2.
TABLE |t 7ip construction of pSODS1 is shown lnFJf G JIfiapd described jigthe Descripfigpithe Flpeé?ﬁafr &s pRec

2 /3 co}gﬁng SOD/S e Cy RBS o eplaced with tgl z.‘amase moter and R
N é 45from p 1§ EP 1 m IQeeﬂsd osate wrth the American Type t#@/&% ection under ﬂﬁggvg‘go

397
37-42 %1%% d nbos'A??faq f‘hie ga R ol Tzu‘%rlu 4 As ﬁ
pSAL 13% en rdin azid and a mu S

4046 enld fade& ee vty z@d%n tﬁa< Bl enthl evel s
of Ve I &U w1th the initiation codon is ATGAGCTCHREANGE r om pRO2I1 and al so. of
pl asm dS 1 a mﬁdiHﬂcdaR@-Es‘thi@ﬁlbcdﬁfstrémA%hs By PansSteFaion RSRL tnBwitAGRIACITRE ,

coassi gies bbtfinedDprbdiod updPrbwm GhdThdtibn ah 9. anibdt, T8 Ghumbn lc8-@n BoDyankiag 1983.
2 AMDEtdducdd sk fesno dane s Churdisn EZrC SOD &ngiRataliie dntlhctierniias aRiiihediks np debi@ated, a2 5
EVI| defrotBeChiChinine acid Gspating sbichandty ginilc thp ynataantiveran S0D is acltyjafed at the
Arrpl @i | aminp terginus laniregHarat JAV-and Deutstli H.B.CY Blol. Ifbem.d 7)1 2841 T043-T050;TJabusch, J.R.,
Tr anscréty.i Gecherisini (18380) 391238-831€nBaw. etlal.3BEBS LetteR| (4840} 91 1058 @hd [Oberley.i loW. c| ' 34

syst em SBerpyge\pisrputase, olrh A1 982)-GR¢ eesid. e 35r33pn fudheemqres thnatglchumen BOP ng
poi nt f'éﬂ'VERfy'Z'ﬁd ﬂ'@HB"'e Haal- ﬁDBW"F &at Wﬁé“’? dsspef May é@rﬁga @lb%"ﬂ'é@é‘r'q%ed in
T%%%?_;ﬁ;&f % BRI 5 al 50

Ue ) most ;pertal lycos

desch i *”8%%% %xw*ﬁé s ,,}.,, G R

Aprll S was Oq Fi g

Buttiag agra éf-, Q%dfo ol b 03 Zi’{ a.&%%%s%u W F”" f "eé’&,b¥93538'te
D

at th rth %D a'ﬂgpmf felS SOD

CDNA x'drﬂbl&l‘r'?or 504, 1,61 |on Sit he constructlon of
pSCDaZ I'S shown in Fig. 13 and described in the Descrlptlon of the Figures.

pSODa2 hasobeat, deposited with the American Type Culture Collection under
ATCC No. 39786.” To construct pSOJaoZ the XPL pronoter, the Nutl and the
Cl1 ri bostmatonitiustidh g pSOOLTVEY shoex B Bg d 5fand dedchitad SOthe EXRIiEIBS bOhe FEALO I
pJH2G0 Ehecs-ipdtaceel gene of PSORA104as trépiacSOMtgIbe geref cofihg fonisttaqySiabrasistaricd .dereen, t he
f r agmenfromcei#fidéd.- ni ng both the pronoter, the RBS and the SCD gene was

i Rserted g amoupte! GRR rgiog pREVEE HaPWMmTrJ WS ahstit &13%, of peiAEal poteinpaRuced Py
(1982) . theBrisrinesscajsulaipd frapeeapningpf Gpamesip-Blaingth¥0S wﬁcrw'wée B®lsl (Tabled!)- e PERt i on
under Aﬂ"MNBd”"S"FQS‘S"“CﬁMQde Pre$MRflced i nto Escherichia coli strain
A209% by transformation usi ng known nethods. The 55 cl ones obtai ned produce
upon gr vSPP4KBM ri duction an SOD anal og protein. The anount of SOD anal og
P[lce)dg;gd%%%ﬂgosg:%l !\9 nggbp = @;iown @E} F 97Oa];n t ﬁ%%%r?‘ %e egctr et}on %bogildgrgsd by
pol ygerylam de "de ?é:'& fbﬁ' %1 %E%Q) nayog pro u?:e |s prob 1“"’

I denti cal to t hat produced by pSOD, 31 described in the follow ng paragraph.
25 _ AATTCAATAATATTGAAAAASGAAGAG '

GTTATTATAACTTTTTCCTTCTCAT

which is similar to the sequence of the natural S-lactamase RBS. )
pPSOD 84-BA2 was introduced into Escherichia coli strain A1645 by transformation using methods
known to those of ordinary skill in the art. The clones obtained produce upon growth and induction an
analog of human SOD. The amount of SOD produced by pSODg1-BA2 was about 2 - 4% of the total protein
50 produced by the bacteria as calculated from scanning of Coomasie-stained SDS polyacrylamide gel (Table
i1). The SOD analog produced is identical to that produced by pSODg1.

55
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EP 0 173 280 BI 11. pSQODb, 61 The construction of pSOD, 61 is shown in Fig. 14
and described in the Description of the Figures. To construct pSOD, 81, the
Cll RBS of pSODa2 was repl aced wighplpgadypfct amase pronoter and RBS
derived s from pBLAI 1. pBLAl1l has been deposited with the Anerican Type
Cul ture Coll ection under ATCC No. 39788: pBLAl1l contains the pronoter and
ri bosonmal binding site of the O-1actamB€&ligene found in pBR322 bet ween
coordi nates 4157 and 4353. An EcoRl |inker was added upstream of the
pronmoter and a multi- [T CTT QNred T[€ [idsHEE, sHB® | adHeds | Imedi ately after
the initiation codon Ac—Fius—the—gegquenrde—ef—the—o—odi ng strand
begi nnfng with the ini tRSQDFR N . cc_d%'n1 i s“‘?&%iﬂx(%’r@?Atm&‘C. HSOD, 81 was
i ntroduced. into EscherR col|i Blef rlaf1§4n| &85 by AMPansf brmation using
known net hods. The cIc g},"b{ re ro1§£ h{ t} ng i nduction an SOD
anal og. The human Cu- Zrf ‘? 2@ fers kHdénlnatural human
Cu-Zn 50D in that the dmn 1 nus lal anin H'r Xreiv ated, as
denonstrat ed by am no a‘cPdJﬂ\S)@q%er'bwvgalQng:wgfrm‘mwnamgqne the natural hurman
SOD i s acetyl ated at t-h Syheligfitesemabhinding ie eprresrpnsing (oiat piihe Srlagtamasad
Deutsch, H F., J. Biol.%hem (1972) 234:7043-7050; Jabusch, J.R, et al.
Bi.ochenistry (1980) 19:%A1gunbeiHOD apsleg produgad expressedrgs percqniage efitetal 1980) 120: 53
\d/CberI ey, L. W, Supeﬂfﬁ%iﬂ& ﬁ"smu ase, Vol  1.(1982). CRC Press, Florida,
pp. 32-33.). Further nore, the natural human SOD is gl ycosyl at ed (Huber W,
U S. Patent No. 3,579,495, issued May 18, 1971) whil e bacterial - produced
human SOBBBBEVWATIONS certainly not gl ycosyl ated, because Escherichia coli
does not gl ycosyl ate proteins 20 which it produces The ami no acid sequence
of the2°bact“'@P| al - gy RANeesSBOEY anal og is identical to that of mature human
SOD and dod¥” fot CHRoHFliAe LSiSBANI oni ne residue at its N-terninus. The anount
of SOD prodUecd by PSR BIWLEIABAYES 8% of the total protein produced by
t he bact er s, caI cul ated from scanni ng of Coomasi e-stai ned SDS
pol yaczrsyégﬂﬁﬁb—gel s (Table 1l). The methods used to grow the strain,

recover t pur| fy the SOD are the sane as those descrl bed
25 herel-mﬁ' rﬁ@h&'&% I Gpckd for pSODfI1 T,,1. Ill. pSOD, 61 T| i The

const ruct i ofhe QfartiB@bbaitor hbded ONANDIMcAliths Wallthe bRsrd INEIOS BloliRRhy| 7. Johe Taylor

- Descri ptiopthe Giadbth®d Fufdatiohs san3ErancibBe CalltdrA& TR BREMIE RbHairtdTa @lﬁ@éﬁ A cS cdpg RF aced
W th tie tgainmac AsHES GorfeDThel HINARCHNE 178 1Ras niIBIiSd © Méovél Rdntoug DNAQIIhD BRIMd 4t thd he
anount OfgeneSoB ta sl Mgl pstodiae siths laybotSOEB8 dilthdl gena.SThR PEoES EONBIEfg@ént Waeinsantbd |
prot ei n tothecetbr phD§ tvesdrbert ie co@nding, carbstgnbd U Sdpdtanbapplinationriertd Nof 514,188, filed
Cqonasi e-Jsiy 35.r188p). IS resultingartasyidapArdE-Exfe bhow( Tiefid- @8, has) beeT tiapoB@DWilinthb dgperican

pr oduced Tyee ¢utwnCollegiontupder AZEC Ne-38(8¢ed by pSOD,81. 35 |V. pSOD, 81- BA2 The

: constr’t:’lctl on of pSOD, 81 -BA2 is shown in Fig. 17 and described in the
Descri pt i*®fVdB t he Figures. The CL1 ribosomal bi ndl ng si te of pSODct1 3 was

| db t het DNA f g th th
.'rb‘i_rl)__race y a svyn etic ra ITEI’]% Wi e se nce loq\mfe F‘?hg;e%'l.rﬂzl ar
to the«,s{i E,ﬁ’%mq;s.;t 5] °§i§aé‘lﬂ Eg&se '°“%{ ‘f Sreb it Ioduced
i Nt o ESCRET g ol r«ﬁa Jd%@ Baka raarhﬁferm hsfwm nangrm ndwaqem to

those of t&g&iw@r&.xarys ki th@ ol e Beiches oG, n® §id ke G@aﬁJ%ngf owt h

and i NdUGLhQNARES RAAL A8 afine RUARS trﬁmemmeseareawuf h nsmr&rde AlsmeEsdBtadheiDel

- BAZ was 390 W-terhinus 8/aulienticiamb® AGIES RIS#eR IR nfthioRin® BiUREK-eHinkd & theadhbIBd. iThe aS

cal cul at egofy analog pRBiied Gvad fabdud PR DE e Ibtali picdin PloSuchd by 86 rogtiedsl stecaiaibied Babl e

11) . The sSohngQadvage-priostusBR] pilyaciyEl@idé gda Thd Methdtbdseq foogiancthel stoain i BEXbbe ad5 26
that described in Example 5 for bGH production from pRO12 except that 12.5 mgfliter tetracycline is used
instead of ampicillin.

s0 1. pSAL 160-5

The construction of pSAL 160-5 is shown in Fig. 23 and described in the Description of the Figures.
The plasmid pSAL 160-5 was obtained by insertion of the Aval-AvaI ApoE3 gene fragment from pTV-170
(see Fig. 20).

55 PSAL 160-5 was mtroduced mto Eschenchra coli strain A1645 by transformation using methods known
to those of ordinary skill in the art. The clones obtained produce upon growth and induction and analog of
ApoE3 which contains at its amino terminus methionine and then 45 amine acids from the N-terminus of
human growth hormone fused to ApoE3 from which the 11 N-terminal amino acids have been deleted. The
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EP O 173 280 Bl TABLE Il Plasm d RBS - Host %5003 Remar ks 5

- pSQCDba2 - Cn A2097 0.1-0.3 AnpR pSQOD, 6i BLA" Al 645

3-8 AnpR pSCDel Ti | £B-0\ 373 288lB 45 8- 13 Tet R pSCD, 81TT- 1
BLA® Al1645 10-15 TetR, T1 T2 pSODBl - BA2 BLA2 A1645 2-4 :
AnpR 1. Pronoter and ribonpsal binding site of ,B-lactamase gene. 2.

Synt hetamountioh dgari¥ednalby prdduaer by PBALCTROISe%s Galrokit ISGe bfothe keet pofeint fie@iuédd-tyamhd ar nase
gene. daci@iamngreicuiftedIgScaming Ggonmsiodigined SEX polesyiatiida gelp dhe ewthayesedio drot al v .
5 the strain is the same as that dgagribesiyif g_*amp\eétf@qbﬁH PARBHRPVrORTPRING. 20 AnpA =
Ampicillin resistance TetR = Tetracycline resistance Tl T2 =
Tran8crP@MPHRS t er mi nati on sequences EXAMPLE 4 25 Human Apol i poprotein E

(ApoE3) _The st@ él ng point for ApoE3 cDNA nodifications was the plasmd

PNB178 . John Taylor of the d adstone Foundation, San
Fr anci %C&, |for n| a. This plasmd contains a full [ength cDNA copy of 30
the j ene. The cDNA in pNBI 78 was nodified to renove noncodi ng

DNA at thgo& cuﬁv.rl}gs & o8 @%ﬂ&o@n& %jgerﬁ'%dmeéeer ﬁ&éuﬁ,;nftugfqru..&s& Br-iG WP D

ends Ofyeb iy AR and Bibrdd-AREEE. oA R B3, 4004 Led into the vector
pND5 (descrl bed in copending; coaSS| gned _U S patent application Serial No.

514,188, filed July 15, 1983). b' +est *c' hasm d, pApoE- Ex2, shown in
Fig718, has been deposited Wi b he Arrer ype Culture Col | ection under
ATCC No. 39787. 35 1. pTV-18§ onsty On of pTV-188 is shown in Fig.

itrate

18 and described in the Descr]i ‘n”gkld hg rg res. The plasm d pTV-188 was
obt ai ned by insertion of the 8 el gb | ¢d-in, ApoE3 fragnent into
the unique 40 blunt end Stu [l ggdekf Of $£.5),61 T, 1 (shown in Fig. 14 and
desc#’i bed in the Description let=the—Fighres- ) TV-188 was introduced into
Escherichia coli strain A1645 by transformati on usi ng net hods known to

t hose 3{] or inary skill in the art. The cl ones obtained produce upon growh
and in an anal og of hurran ApoE3 havi ng 42 am' no aci ds of the

N-tepninal, Ifogqe,fc Dpag UR & X' r&:aq Z@fﬁ %%Pang 2 fﬁ t%ﬁﬁsmme

N- t er mrﬁlé&ﬁ;m 3
N- t er M pdd Sorf xuﬁamy émafl eél Q@n%cmm%s o o2 Sl 0 %6 of
t he totsadredpxeatealf&mmtaslm |§éd »ﬁthéhsio@oaih&mhﬁtaﬁ&j nBUbatsE MUt

. Coonmasizg- tom 1k vﬁDSg@ﬁl:ln)éﬁ& waluamodamm SdissdR oARjeh Rl 596l 2099 2if$aRivdtibriI €
stragpn is the sanme as that described in Exanple 5 for bGH production from
pROL2 akeeptctbhat 12.5 ng/liter tetracycline is used instead of anpicillin.
50 11. pSAL 160-5 The construction of pSAL 160-5 is shown in Fig. 23 and
descr i bedTherpradhgioDmedivnt pintaips: of t he Figures. The plasm d pSAL 160-5 was

obt ai ned by insertion of the Aval -Aval ApoE3 gene fragnment from pTV-170
(see*Fig. 20). 55 PSAL[ E8lintydisatent T OfBE I'hto. Escherichia coli

- strain Al645 by transformaf ivedds axacg nmet hodso kpown to those of ordinary
skill in the art. The cl onp.HHdg,ai ned prodpesgupon growt h and induction and
anal og of ApoE3 whi ch cont piMgsoatHid s am np1iger m phus net hi oni ne and then 45
an‘i'nq) acids fromthe N-termNnats of human gfewh hprnone fused to ApoE3 from
whi ch the 11 N-terninal an] Betmci ds have bpén rdd| pt ed. The 27

Thiamine 1 mg/l
Trace elements solution | 3 miN

45 The medium also contains 100 mg/liter ampicillin. The ampicillin is optional for production but is always
found in the medium used for growing the inoculum.
Biotin, thiamine and ampicillin in concentrated solution were filter sterilized separately and added to the
sterile production medium before inoculation. Sterile gulucose solution was added initially to supply 10 g/l
At the induction step another 10 g/l of glucose was added.
50 The trace elements solution contains .

65
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EP 0 173 280 Bl ambunt of ApoE3 anal og produced by pSAL 160-5 was about 5%
of the total protein produced by the bacteria as cal cul ated by scanning
Coonuasi e- st ai ned SDS pol yacryl am ds gels. The nmethod used to grow t he
strain Is the sane as that descriBPe173R8BiInpl e 5 for bCGH production from
pRO12. 5 EXAMPLE 5 Gowth of pROL2 1. Stock Cultures 70 Stock cul tures of
pROL2 were grown on casein nedium (see Ilnoculum ., then diluted two-fold

with freezing medi um and storquems -80' C.| f&rggezing nmedi um contai ns per 500
m - - K> ZnClz " 4H20 2.9 | K2 HPO4 6.3 gr
KH2PO4 1.8 gr. Na G tlrGe@ 610 0[4Bgigr MgSO4 7H20  0.09 gr

( NH4) 2504 0.9 gr 20 NazMoO, *2H. O 29" d ycer ol

44.0 gr Il. Inoculum 25 TheCaGkoétr0um Waks%r opagat ed in 20 g9) casein
hydrol ysate, 10 g/l yeast extrfaf¥¢and 2 gA Sterile nediumin a shake

flask was inocul ated from st og kHegRe yre arf a"??{' ubat ed 15 hours on a shaker

at 30* C and approximately 20 Pong- As ne¥ subsequent stages in

i noculiam propagation were carried out in sti rred aerated fermenters.

Steril e medhemediers is incolated twitial 0:51 -t 10%ZJrct @96 icnitheLdnd ncalrathd iah 8AriCa AgitktichEetatianr S at

30" C, ptdte? a®. gt wpimaintajncg disspivesirxeged leyelrabove @A%tal sateration.diihe pH isdnastainedeati 7482y gen

| evel abwilheNtpoGgcgicell eopgeniration wprhegabout|315 g/ KPRsek & t1PXIPAugtion isstadelict | on medi um

confai ns: -Thetemperature is raised to 42° C and maintained at 42cﬁ§>é|1 " W?V&r py:gl&nf%ls then CQIde /|

Yeast %Xfr}dé:eIEs are recovered bylceetrlwpqtlokig[_pCﬁone purification. 2.5 g /1 I\/gSQ4* 7H20

1 g/l Na% q 59AB|ot|n 0.1 ng/l Thiam ne

Il mg/l T nt s solution 3 m/l The nedi um al so contains 100

mg/liter h&én J&%ac?él’& & éJ ?Jepc aPe%éuQ J:ed uPE wﬁ We‘l%? 8 oP ‘é& AQ:?"

al Way%o f Qd" éogiu ﬁosBFa A'md
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gul ucosepé Mottt 4n@ e/ \Gin 6 dubehdichl df Wishupte8 UPIRI Yarifldd 1Y/ dentrithfatibI@ 4 OERICHIION

st ep anotdneifugd @t gMdw ale ¢4 GRE perwaGr. BddRelipithi® from the Warifigatsresta e RBIBESd and

sol ut izonreswpérded; 355 Airs of B ntv Is6@urd Ghodphaté-eBieB (pH 7.4) containingl 60 g EDTA2

" 4H20 Lysoszme)ls alite@] 12 aGini@ Goncentrationof §/06 nigad Ot 2i4p&dsion hegilateB for 16 hours at

CadCl 2* 2H8OC. Triton X-100 gﬁ! hddel ® 2 final concentration df 1§41 The{3usBOBion is then incuba@®@d Eforg:}q

- Conc. HQminutes at roomy pMmperpile, sonicated in a continuous flow cell sonificator (Heat System) at a rate of 18

' liters per hour and centrifuged in a CEPA 101 centrifuge. The precipitate is collected, resuspended in 50

30 . mM sodium phosphate buffer (pH 7.4), sonicated as above, and centrifuged in a CEPA 101 centrifuge. The
cells are resuspended in 15.5 liters of 50 mM sodium phosphate buifer (pH 7.4) containing 50 mM EDTA

U and 100 mM NaCi and twice prec1p|tated and resuspended in 15.5 liters of distilled water. The precipitate is
collected by centrifugation and stored at -20°C.

35 Purification Of bGH

The precipitate is resuspended in 30 - 40 liters distilled water and solubilized by ftitration with 0.5 N
NaOH to pH 11.8. The solution is then continuously sonicated and clarified by centrifugation in GEPA 101
centrifuge if necessary, or filtered through Whatman No. 1 paper.

40 The clarified protein solution (32.6 liters containing 297,000 OD's at 280 nm) is divided mto separate
portions (6 X 5.4 liters) each containing 50,000 - 60,000 OD's. Each portion is ultrafiltered separately
through a Millipore Pellicon ultrafilter equipped with three 100,000 molecular weight cutoff cassettes (type
PTHK) of 5 f2 area each. A 5.4 liter portion is concentrated to 1 liter retentate volume. The ultrafilirate is
collected and saved. The retentate is diluted back to its original volume with fresh 10 mM Borate buffer, pH

45 118, and mixed well. The batch is concenirated again to 1 liter retentate volume. The ultrafilirate is
collected and combined with the first ultrafiltrate. When the running total of the OD's in the ultrafiltrates
equals 20% of the OD's initially charged to the ultrafilter, the retentate volume on the next concentration
step is taken to 0.5 liters instead of 1 liter. The cycle of concentration and dilution with 10 mM Borate buffer
is continued until the ultrafiltrate from a retentate volume of 0.5 liters has an absorbance at 280 nm (1-cm

so0 cell) of less than 0.1. This normally takes between 9 and 12 cycles of concentration and dilution. The final
retentate is discarded.

All ultrafiltrates are combined and adjusted to pH 9.0 with 6N HCl. The other 5.4-liter portions are
ultrafiltered in the same fashion, and all pH adjusted ultrafiltrates are combined. A typical run produces a
fotal of 380 liters of ultrafilirates with an absorbance of 0.26 equivalent to 100,000 OD's and requires 24 to

55 40 hours to complete.

The combined ultrafiltrates (380 liters containing 100,000 OD's at 280 nm) from the 100K ultrafiltration
step are loaded onto a Sepharose CL-6B DEAE ion-exchange column at a linear flow velocity of 23 cm/r
(25 liter/hr). The 37-cm diameter 15-cm high column is washed with two bed volumes (32 L) of 10 mM
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10 The nmediumis inoculated with 0.5 - 10% i nocul um cul ture and i ncubat ed
at 30 C.' Agitation-aeration rates are set to maintain a dissolved oxygen

| evel above 20% air saturation. The pHis maintained at 70.2 with NH3. Once
cell concentration reaches aboutP 8183 ggd B{ 0D660 = 10) induction is started.
K -' The tenperature is raised to 42 C and maintained at 42 C for 1-5
hours. The culture is then chilled 15 and cells are recovered by
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t 0 0. 5 ahaldgas Sonhpatible adlthaior datkdl be.. The cycle of concentration and dilution
with 10 mM Borate buffer is continued until the ultrafiltrate froma

retent ad@mpotame of 0.5 liters has an absorbance at 280 nm (1-cm 50 cell)
of |less than 0.1. This normally takes between 9 and 12 cycl es of
concentGrewth 6hSGRHTdi | uti on. The final retentate is discarded. All
ultrafiltrates are conbi ned and adj-usted to pH 9.0 with 6N HCI. The ot her

5. 4-1i tlePpidrWti8hs are ultrafiltered in the sane fashion, and all pH

adj ust ed gltraflltra s.are conbi ned. At i cal run roduc a total of 380
i 1P of SRl Rkt Konctl "bﬁse gy o0 Ak 84398, 000
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ultrafittrates (380 liters contal ni ng 100, 000 D s at 280 nm fromthe t OOK
ultrafiltration step are | oaded onto a Sepharose CL-6B DEAE ion-exchange
colugn at a linear flow velocity of 23 cmihr (25 liter/hr). The 37-cm

di aneter 15-cm high colum is washed with two bed volunes (32 L) of 10 nM
29 EP 0 173 280 Bl Borate buffer at pH 9.0. The eluate fromthe | oading
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The bGH peak is collected in 4 to 5 bed volunes (84 litres containing
43,000 OD' s at 280 nnm) and then 5 concentrated to approximately 10 ng/ m
using a MIlipore Pellicon ultrafdpld §afdgamidevi ce with 10, 000 nol ecul ar
wei ght cutoff cassettes. The solution is then Iyophilized. The yield is-
approximately 70 g of pure bGH EXAMPLE 6 10 Activity OF bGH Anal og

Produced By pROL 2 1. Radi oi TOARG. Y 7 [Son of bGH Analog with
Nat ural bGH 15 A sol ution :q@,}@é ni ng 110G hal bGH anal og was prepared
in phosphate buffered saline ( mgdﬂé{eng 3% This solution was diluted

serially to concentrations of bQugsdp7r)@ -[S.00ge5} 3.12, 1.56 and 0.78 ngAl.
Duplicate 0.1 M| aliquots of {hasgsep! utli axsgr e submitted to RIA using a
doubl e anti body procedure. The| dijctrbi 0N duansgr conparabl e to that

obtai ned with natural bGH 20 “-2—Radroreceptor—Bi nding Assay A

radi oreceptor binding assay was perforned with rabbit |iver nenbranes as
descri,peg_wshi ma, T. and Freisen, H G, (Y. Chin., Endocr. Metab.

(1973), using 12SlI-bGH as the tracer and authentic bGH solutions for

the const r ufd inBduiuR wds prdpRdabiiPBo GHEMNES nydrR/IRE 88 WGERt bitst BRL £6h \db. sterile
tripli CamBdidrPlin 4 Wakd gk Wasihocdited O MokIe BIREKE Ahd! nBubktBd 95 Rouldl onCd sHakes ayaddef f er
(50 MM TeddsapprbRimadly Qa0 A maRSIndadéiDdubteqtedV stigds Feiobilum| didpadaton wdrb éarfgd. ouf fae
t'ub®s 1€ ostirad aealedlBelentEH-Si¢rROmain e@Mmmotuldtdema 2att0® mnaduluBGnd intald it hays, 150
- 250 fi ¢ $0°CepHm0db rvith eagjtation @ndh aeratibn etb tridtaim atdissalived igirgel level dd0e ROPp T
extract ssawratiomct eri al bGH The result denon- stratred that the bGH activity
of the bGH analog is conparable to that of natural bGH 30 3. Tibia Test
The bi oad Prggucipnof t he pROL2 produced bGH anal og recovered from bacteri al
cell s#ccording to Exanple 5 was evaluated by a tibia test. (Parlow, A F.,
et al., EndBPPHSHEgPITses3ney7 1126). Rats were hypophysectom zed at 28 -
30 days of age, then kept for_ 10 - 14 days wi thout treatnent. Bovine growh
35 hornone derived from boyiGumsiphgddiyisate i €s {0 gfir ofn r econbi nant Escheri chi a
coli was dissolved in 0.15 VY Ydaflextec0. 01 M Qowatie, |pH 10.0. Rats (4 - 7 per
group) received daily subcutjafetBs injections2odt b solutions (5 - 125
gg/day in 0.2 cc) for 5 dayg M#fQ«&7H2RQept on |al glor il di et (Purina Rat-Chow
and water adlibitun). The ani¥&s were sacrifff®ed ¢n the 6th day, their
forel eg knee-bones taken outf,Bie¥t | ongitudi nadl1991 i xed with acetone and
stainggl Wi th 2% AgNCB. The Wi (¥Sf t he epi phyB¥al |pl at es was measured by
observation 40 through a di sgggtefeﬁﬁntﬁ?‘iwg’hl mg'”N' on). Mean val ues (40
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Teadi ngs per rat) were used|f s the construd | ong dose-response
c\ywves. The results denonstna St hat the hd ity of the
pROL2- produced bGH anal ogis conparable to that of natural bGH EXAMPLE 7
45 Grdat h (he mefligm alfp contains 186 srgditatiidteeyciing. By tetracycliiede fptienal foupreduciish, but is
pSOD, 18T¥axgdquad §the\ippdiyr usedsias growiradPuiPUe®e | nocul un), then dil uted
t wo- f ol d_wisofn-fihiaming g tof@encling ia fencentgled golufion ware fitter stefllized, yoppyalale Apd,pHIES IRt ai ns
per 500 va:ste Ig. uction ?duﬁn- Ee} e_)?'geuliyﬁn. @rl ose solution wag _ac\i)degl fnltlﬁmztp&pply 10

’ q,‘?l %1%9 f

] ti(;/ncc

1.8 gr Tﬁﬁf?"ﬁ;";& " gsesro MBI 0.09 gr 5 .
( NH4) o G°% gr arof 44.0 gr 0o I1. Inoculum The inocul um
was propagated in 20 g casein-hydrolysate 10 g/ 1 yeast extract and 2
g/ 1l NaCl .- Sterile nediumin g E#fdke flask & i pocul ated from stock
culture and incubated 15 hours| é¥iz4daaker| 49 30| C
- CoClz *6H20 2 gfh
Na;MoOs *2H0 | 2 g
CaCl2*2H,0 19/
CuClz gl
HsBO3 0591
50 Conc. HCI “1 100 min

The medium is inoculated with 0.5 - 10% inoculum culture and incubated at 30° C. Agitation-aeration
" rates are set to maintain a dissolved oxygen level above 20% air saturation. The pH is maintained at 70.2
with NHs. Once cell concentration reaches about 3.5 g/l (ODsse = 10) induction is started.
55 The temperature is raised to 42° C and maintained at 42° C for 1 - § hours. The culture is then chilled
and cells are recovered by centrifugation for enzyme purification.

Recovery Of SOD
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“and approutmately 200 r.p.m As needed subsequent stages In inoculum
propagation were carried out ini5 stirred aerated fernmenters. Sterile
nmedi um was i nnocul ated with 2 - gp@4m»eee4l um and i ncubated 15 hours at 30
C, pH 70.5 with agitation and aeration to maintain a dissolved oxygen | evel
above 20% air saturation. Ill. Production 20 The production nmedi um
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wi t h 0. epniratadyoging gdelicon mitrafifpridayies and iyophifisetbat ed at 30*C. Agitation-aeration
rates are set to maintain a dissolved oxygen | evel above 20% air
sat ur at EMPLER pH is maintained at 70.2 with NH3. Once cell concentration
reacH®s abou 10) induction is started. 55 The
terrpera' *Tund mai ntained at 42 C for 1- 5 hours. The

| t f
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cont r ol (Grétbir: qus,mamgm m ni m ze foam ng. The hom)geneous suspension is

continuously passed through a Dynonill cell disrupter KD5 (Wlly, A
. Bachof emxaNgage] ). The honpgeneous suspension of disrupted cells is

soni eat ed-using a continuous flow cell and 5 centrifuged in a CEPA 101
cent ri f Bepeassidh¥ecisper nat ant .is heated for 2 hours at 65 C, cool ed and
centrifuged as before. The clear supernatant is.concentrated to 1 liter in
aM | 1ipe%® Pellicon ultrafiltration device using 10,000 nol ecul ar wei ght

cutof f cassettes (.t%/!pe PTGC% The concentrat ed protein solution is passed
t hr odgh aTMEit% r%‘%“ o 'ﬂm’r? P_“ S%tflhéﬂd&"sg SCH ‘ﬂ'? of B‘Pa’i‘%‘ffsvdst h 150

SRR ﬁ@% T,
devi ce 5P
QAE- Spphan gﬁgez’gso r%d iy ft'%& ’Ii\‘ln%&ﬂoﬁ %Efﬁi ﬁﬂa & on I.@ep.agmidurm i's

devel OpSﬁbM’hfb RneHirdm S onhb$e préJH §H0211 RREhdwnBn Fig. 2. pPS1 has been described in
Sarmientos, et al., Cell (1983) 32, 1337-1346 and has been deposited with the American Type Culture
Collection under ATCC Number 39807. p579 and its derivatives containing eucaryotic genes may be
maintained in suitable Escherichia coli hosts. The most important feature of the host is that it provides the
45 thermosensitive repressor ci857 ana_tﬁe antitermination N protein. (Gottesman, M. et al., J. Mol. Biol. (1980)
140, 57-75).
" p579 has numerous advantages over previously descnbed expression vectors including:

1. extremely high levels g_f expressions

50

This vector is capable of directing expression of forsign proteins in E. coli at levels as high as 42% of

the total cellular protein. This level of expression is higher than that described for other similar AP, plasmids
lacking the T, T2 transcription termination sequences.

s5 2. transcription termination signals

The vector pS79 contains the T1T; transcription termination signals placed "downstream™ from the AP,
promoter and C ribosomal binding site. The high levels of expression which are obtained when using this
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and a salt gradient (0 - 200 mM NaCl). SOD-containing fractions are.

col |l ected, concentrated using a Pellicon ultrafiltration device, dialzed
agai nst distilled water and then brought to 100 mM .. sodi um acet ate by
adding 1 M sodium acet ate buff er ,Erméh#s 2Bo gihe protein solution is then -
further separated on a Cv 15 Sepharose colum equilibrated with 100nM

sodi um acet ate buffer, The columm is devel oped usi nfg t he sane
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| acki ng %he T T2 ranscrl ption term nation sequences. 55 2. transcription.

term natl The vector p579 contains the T, T2 transcription
term n t' or.’I'h§ pngj)mot r ln P |sf un\ém)n an?d v»f:t (a)rg)t hn%m i Pgr%gotlh%{ of%\ Célgn

r i bosorialy, A gl rﬁah aft a5} FOAr G g% L igal bl ch are Sotihfonq
when usi ng. this Ef 1 vec or que 1 h part to the

pr esence 70dpotdife b‘{,@m %tetahémﬁ&roh%doﬁn termnators at the end of the inserted ~
gene, @s tte—T,- ranmscriptiomterm nators are capable of term nating

transcri pt it @preblionDadiclhi @ehtdiflyla RO~ proRFyaRECriboddiss bintify Isited (RBS) iaPiwed s a
t er m nat arslafidncikigdlibn tdten HEG).CTRGE, raby bedrybticajese maybé Eloned fwithivel eddingen iftiaisnm d
pr ot ei ns codoh.fuaimymae hiznasiiciegt RBfeincredsad lbwels of expledsonoThet rivesoche dindiegl sifpriotheinGu 5
3. repl adexbhd bindpg sitsrelichbyenerevinysig icloess! ints 18 vedort rRIDSSThe searegeseof Beoiosasal e
whi ch 4s bindiegsited ' upstreant’ of the ribosomal binding site, and a unique
Ndel site located at the ATG initiation codon. Thus, the ribosomal binding
site is bounded by two io uni q’i‘ﬁAGéﬁ.ﬁé‘rﬁéﬁ‘@ﬂcﬁ tes. This enables facile
LN

exci sion of the present ribosonal site (the XCl ri bosomal
ATTCCTTCATGAATGTA.

50
One base pair is different from the t;ib,osomal binding site found in wild type \.

8. convenient restriction site
55

The expression vector has a unique Ndel restriction site which contains within it, the ATG initiation
codon. This permits proper positioning of the desired gene. The unique Ndel site is found immediately after
the ribosomal binding site.
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bi ndi ng site) and substitution of virtually any other natural or synthetic
ri bosomal binding site without altering other features of the plasmd. This
greatly facilitates optimal expression of desired pol ypeptides. 4.
t her moi nduci bl e regul ati on of eEpretSi28A BI5 The XPL pronoter is inactive
when the C, repressor is bound to it. The c1857 repressor is thernosen-
sitive, that is, it bi nds to t ronoter at 30 C but is inactivated at 42
C. Thusgm Fesiietion it @Ef_‘ghure of fernentationto 42 C the host
bacteria ar ed to uce el n The advant such
s Vel s S e
to Eschefrt can De pro ucedsﬁ e ferme 'on process thus
avoi ngo.e,gtrsgty ceII death. (b) overproductlon of a protein may stabilize
the proterm—and prevent proteolytic degradation (Cheng, Y.E., et al., Cene
(1981) 14N gréthih. whidhUS providddSdyand RIZE BInEs toONERR R8I BT th QRprésSibMI GecBr hridOdrény

r egul at peveptsQsrington St tdhsciptiok Bl the By sitdCor [predfafiFeipdnseript@n Ginktiohl Gittein 1h@BloheaV el
produet gea. 25 5. sinplified induction protocol The plasm ds derived.from
p579 are induced at about 429 C and nmintained at 42 C throughout the
peri od &fainsrotei n synthesis. The induction protocol for plasm ds derived
from pM5100 and pND5 described 30 in. copending, coassigned U S. Patent
AppYi cat i Guitebier gt fayothe mleseribeg veptarg And eplesmids ey sipaine pf EsaiRiichie qofh suftable for

fol | dthel®s "zfﬁo"eweﬂepem Zr A2602. dYISS3r AIRA (R0 35 @ e Iyptiaenll Aq1ARTURR on
pr ot ocof* BYYH Nobarg ARPE MR 1ag 26981 PaCHRN 10+ the cooling step to 38 C and is
t hus si ERAMII E1g 6. high copy nunber 35 The XPL pronoter in p579 is found
on a pl th a copy. nunber higher than that of X transduci ng phage
vectqrs in Escherichia coli. This increases expression

I evel%s —Eﬁm—%} me%@gﬁgnd' ng site and initiation codon 40 This expression
vector g¢gngad ns a strong procaryotic ribosomal binding site (RBS) as well
as a transtation initiation codon (ATG. Thus, any eucaryotic gene nay be
cl oned Wi tThe binstRetnREpHEN4 isthévinak FigIs, 8&8MIRd infthy DIIEHDIBH & the FlgBre@inkiidepceida RBS
| NCr efs et ARCE No. 3H806.XTME PRSHIO Was deReadr fioMOiB FRED 1121 plaekhia Ghdwintire Fig.2 Byhksepibmof
ri bosontk ToT2ndhstgption teemitdibrCcsbgivaces Memi tysiasyhidCp RS edlich 13tsbownlreFiy.aCcdestribpdNibS. The
sequenc 8arafentph @t pli, [Sets 0ARE) 32 B3 348 iand) depiotited iusdel ANCINAGIATT TWGAFsence of the
ATTCCTTOAT GHRAINEIPA sediincanpretsals donp aynron] mRN frénegripist anfl temptelents tighdevelaxbredi ndi ng
si te fotieniofithe Apdtanase gase pnd mssikbnivee Hidesited protsing rdef e cafrel of BGAPTIROMERPr essi on
vect ¢ hadhe plapmig pHGARIS heer inpredueqdgpfo Hseherighie) qof steaim 6209A 8 Wpnsiermption usinghe ATG
i ni ti at MBHCEJIAGM oTHhese %'P'ﬁ?’l’ gkilhin g prt. 6§|sEfF'6rﬁ’r°H efh fuPqnHgovih and. iBgductind 7l The

uuue7§lfr§§g§ V\Qe Eg:g%l HHN? t S?é"mz% ny 'gf%e Egg’é B:wgeléca(ﬁi.’ggﬂﬁ{océt o
e

116 Q?S a.Pe%' §n§7 42/o l’O&eIH ?S%calc alrjlrhlrllgq Q0oMas
restricti ro %s§ ve’PmUi'; haﬂé@e&od 43%&? L%iﬁ% &“0“ _
sites ega b%d r?ééa.ln e'1§‘ Uebe@ﬂfé} ﬁlsﬁﬁ ato ned 16 01 Ab&ton

which ig Rdehf Rdudidh inNRiabtReds #n ﬁecft EpyNitb u&ﬂo&&h&noft TE% ptén%ﬁﬁhd&n

vect or r;cg},egtq,gyg- BIGE Bl the g@rdgﬂ@at ion of transcription at the ti site or
premapure transcription termnation within the cloned io gene. Strains

Il. pSAL 5600-1

The construction of pPSAL 5600-1 is shown in Fig. 10 and described in the Description of the Figures.

The plasmid pSAL 5600-1 was derived from pSAL 5200-6 {shown in Fig. 3) by insertion of the T1T2
45 termination sequences from the plasmid pPS1 (ATCC No. 39807).

The plasmid pSAL 5600-1 was introduced into Escherichia coli strain A1645 by transformation using
methods known to those of ordinary skill in the art. This strain produced upon growth and induction an
analog of bGH having the amino acid methionine added to the amino-terminus of the phenylalanine form of
natural bGH. The amount of bGH analog produced by pSAL 5600-1 strains was about 22 -~ 28% of the total

50 protein produced by the bacteria as calculated by scanning Coomasie-stained SDS polyacrylamide gels.
The methods used to grow the strain, recover the bGH analog produced and purify the bGH analog, are the
same as those described for pHG44 in Example 13.

2 The level of expression was higher than that obtained from pSAL 5200-6 strains due to a significant
réduction in B-lactamase expression effected by the mtroductnon of the Ty T2 termination sequences at the

56 3’ terminus of the bGH gene.

1il. p3009
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Sui tabl e hosts for the described vectors and pI asm ds are strains of
Escherichia coli suitable for 65 transformation, includi ng Al1837, A2602,
A1563, Al1645 (c600 rem gal thr- leu- lac Ibl (Xcl857 AH ABamH N ) and
A2097 (A1645 | ac AXA21 proC.: Tn 1€ O TBE@BE 10 20 Aninmal G owth Hornones
| . pH&Z4 The construction of pHZ4 is shown in Fig. 6, described in the
Descri ptlonT of the F| urei and- deg teddé? under CC No. 39806. The

M DL ol

pl asmi d ggsy Bhn tﬁeh pt' % \ihe ﬁg‘é?sc |T5‘?1 of
t h T1T2 P Smi W ame Orc e o h
st i R W

and dep05| 'ﬁg pHQ’QS 3006‘ ln{}ghuc ﬁQ%‘s&fﬁéﬁa Qélmng%‘lgfby rtrQr%foI\llaTgn Lt|s %Jth%hé on
S€qUEeNC e gndwh 8/ Rbke Hf breinay EiNin B8 2 INS straimpradicadpn oravadl add ThtRicddh G &dlod of paH

hi gh- | evahvingXfy &fino 8did Medlonihd18dded hahb AMME-BrEIRRECf MRCohBRRERhiRS YorR N8k natural
undesi r egGRr THeCdnbaNtUA G&H dnaBg PAAHde0 lwa® Bbduh 8o XBb9% [uf GRFOLEN protdid produced Ny the

pl asmi d . phifsfid ab escula®e by iscentiitylOaadsie-sthitedE30S pelyadtykinadecyals Thetnielios ¥s30 Bigréy

t ransfsor matstram retoven ghelvitiGhameisg kmodweed &rel dulife She pGiH apaiah. Arartye sikob lab those dda@ibed t .
Thi's st r & pH@HduEeedleupon growt h and i nducti on an anal og of bovi ne growth
hor mone (b GHp level\of exprassien P8 wae highes ghgui theicabtained rons p30g8 siraind deadtotacsigniiieant _,
ani no< t &deiARE Alpctanase prpmsgrmsiigpphey the infedyetion lebthe (1t Taderfinatiop Gpguemiee el unt
of ~BGH aﬁdP’SU‘“ﬁPfd’éﬂR‘ﬂ'ngﬂ? pH&4 was about 37 - 42%of the total protein

pr oducéd 1\% ge bacteria as cal cul ated by scanni ng Coonasi e- 35 stai ned SDS
pol yacryla gels. The net hods used to grow the strain, recover the bGH

ﬁgslefgof:‘gl(ﬁﬁ%gns@ c?orPé#r;ﬁSéé lcggv% g”@'aﬁ’ %fb%dd i;@irs%e%% g’lﬁ 3&33 The
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|ntroducrNHg@,t@ft,{erbg Voldresdia B at |on sequences at the t'erm nus o

bGH gene™Z%fpe plasm«@%éde O rrdauddients @%Bﬁ&ﬁkbl%auﬁh@'iﬁk tré@@ﬂna%od §sm§hﬁaﬁﬂadé n

Fig. 10 amalndeosd Sasidinady shilcin RSEH TRIE 6FFR Siocubditupbh glow Sand THaectied a6 Saldg RBAL

5600- 1 wasicikes lgiowddndimend EEALhaBIRE thebantiso s mbthiofeJadde) toie iammetdmiais 6f thé he

Ti T2 45 phangikiadie form Sfabpiednes $GHY The dnfvent pf aGHIthiop IPHlluded WaCaWot 3039804 pf. thd he

pl asm d pBhprosiOfeducednby thathactetiacasccalcuitted Bis sdasnirigoCriomastiadtained tIDSI polyAdrPdbiddy

t r ansf or gels.i The methodrgusee: tohgyols the rsbrgim recovet the $8H @halagrplidneed\and kirify the kG faeale t .

- Thi s st r gierhanened gz besadoenribegrfoati4aindamu® i on an anal og of bGH having the
am no aci d Tredevel oh prReessiertiel #5908 wah Bigharihap theteabizingd Sony PSOP irai dpsy fod amifieadt f or m
of nat¥r Hdugiegyin Srigtamase grpresgien Eﬁsﬁe‘éﬁhf%d‘"ﬁ‘i’”ﬁ@ﬂ okte gyl psgmwa@e@equzn%eﬁ PaPts

was abouf’ 99Nus SR HHYAE total 50 protein produced by the bacteria as

cal cul at ¥ Sganni ng Coonuasi e-stai ned SDS pol yacryl am de gels. The :
met hods &gﬁg—g—grow the strain, recover the bGH anal og produced and purify

the b |-og ' - a ose described for pH&4 in Exanple 13. |
The I?\;e%}ﬂ&zr%e@g—%%g ¢ than that obtained from pSAL 5200-6 '
strains ‘i’%@ob@n@qs' gnificant reduction in P-lactamase expression effected

by the introduction of the Ti T2 term nation sequences at the 5s 3 ,
term nus Ofthb Renskéibri&HBoDkITI-1 D3RR idfig. 16 2R dcrbld in2ROD&Lripte oM Bib Gt | On
of pP3009 ThépladrIWEOOB, TFii-Qwaslobtambdl bl ASetioh bEe 74T, thfindteshidatds@Nthe B’ dnbi@f the

Fi gures. sOhgem faswiirdo30BBON. Vigs 19bt ai ned by insertion of ‘the Ndel - Ndel

por ci ne gr oWk plasoid S8 TN Awdsy istgpdeaet! it Egchérilda ool sysie ANBKS| by Stransiormbtion husing 579
expr essi gethodscinawn ffqge ofl@ginaryTHiél! ip thecitndisgrgnpiediced vron grovih@R)SODr gl rThe was

i sol at ed ampysiehH S0P anglogTrrTiupgs. BEaTAYt 1BY Bie eldkq tow| pretsinipmguceg by the IR Rsni d
p3009 ﬁ/a§a'?‘1'ﬂtqdd’dl§€aéﬁ!"9 fragagie-etpined I0F nelvegylamide geisn A1645 by transformation

usi ng metho e "?9 sf?)“tgfﬂf’)”stée ﬁF‘"O’FEﬂVﬁW%"F‘PQ P’PF”P??@“%PT"W e, PQD gpglog; e

d d ti f GH h
et hi oni pe %3' 8"“(‘1?%%?{1 §5 ¥ a”i ta ;p v g0 b 5, A Bidig

n éqty of the

-induc m r
nat ur g pﬂﬁhe u an n Iog §§ the’ amino
t ot al pr Qénﬁ éfylzt gt}a@ I%QQH ﬁ’l ét The natural
Coomasi e ,en.rg,e §mne ¥ Efdm. L heE
strain, r(@egw 7b o@dﬁ:ﬁ?@\ @g B CHigcRSni ) G By 1b, zm& am ﬁ@s Hters t he

sane as _t(hea)a‘tdas grd @%ﬂey L.W., Superoxide Dismutase, Vol. I, CRC Press, Flonda (1982) pp. 32-33). The
55 natural human SOD is glycosylated (Huber, W., U.S. Patent No. 3,579,495, issued May 18, 1971). Bacterial-
produced human SOD is almost certainly not glycosylated as Escherichia coli does not glycosylate proteins .
which it produces. The amino acid sequence of the bacterial-produced SOD analog is identical to that of
mature human SOD and does not contain a methionine residue at its N-terminus.
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e n e e

for pHX4 in Exanple 13. The |evel of expression of p3009 was higher than
t hat obtained from p3008 strains due to a significant reduction in

, e-lactanase expression effected by the introduction of the TjT2
terni nati on sequences at the 3' EP& 13288 BIf the pCGH gene. 15 |V. p5003 The
construction of p5003 is shown in Fig. 12 and described in the Description
of the Ej qur p5003 has been deposited with the Anmerican Type Culture
Col | ect wﬂudér ATCC No. 39792 . The plasm d was 20 obtained by insertion
~of the Hg Iporm'ngg o owt h hornone cDNA fragnment from p5002 into the
uni que P PEE¥o expression vector. The plasm d p5003 was
i ntrodu to Escherichia coli strain A2097 by transformati on using
neth&gspgﬁgu@ to those of ordinary skill in the art. This strain produced

upon gr owrie gitercitiAUE bR V038 siBRA 08y, @b afdidskiRd G \bdcApRET MR Figufds) TiRavi ng

the am pesmil® PTv-Mmt yis WBisingd Bl Agktioh @f tHa NJBRNIRD AbREI Waginent @brivbd) Rord PApOE-EX2

pheny| a{aasc me. Jovs7mndithet UnRudiadeusinalof w&bkprebsieh @amorpste. of cGH anal og produced

was about pB8170 @s%ttofuctd ot Esttatichir @ii eiran A1B46 tiy dadiolnatitrhein aetheds iaowrsto

cal cul athest d¢\ordireamnskillrig tEcn s eonst chiained! pEBB e obonagrewtt humiad Apged, Sresufliiably

rret hods hayise dhet amingr asig métkionineraddad tp dhecamino-terminug CH-hatwreh heropnppoRy dbelamevet our i fy
CGHumeaIABRES aa7ien Rrdtluced e abpdt hejde tetelaisihradupest byhabegiefares ERigHANddY 13,

Th | -eveqannify efx bramege-gpinest 3%‘5(98‘8%‘% 9¢i g?\%rThPh'aﬁhWﬁa’FedoEt oPYi Stp FYWTBSOOZ

st r ai'hs 9E®R B RPBIYH i cant 30 reduction in fl-lactamse expression

ef fect e e introduction of the T, T2 term nation sequences at the 3

term nu e cGH gene. EXAMPLE 11 35 Human Cu- Zn Super oxi de D snut ase

(SCI)) 1. onsm-!:'noT 1S owC ln p C eT I SCI
@.ﬁ bl B GORSMNL 0 §9£>smé&&:u% BB .upgtﬁfs

and qgs \ L{F‘?%ﬂ 111 Q%l

TT-1 wa ésg' tel ¥nd ﬁb%&ﬁrtal Ql'ﬂil sut H p @ﬁ ﬁ%nt& @ Bﬁﬁt&e ndt he 3'

end of Fllglﬁo n@@"ﬁte foP the G-1dcBmBse(den found in hﬁbZ bgﬁr% HBRINRELHBY Endf36Bian TT- 1

was i Nt EQMUGRE vab b@ielr S84 ShePorEdidr aRd b Alulli-réskfadda sbé/mi(érauagsdasmeeatewSI ng

met hod's afieh iafitiaion icbdds ATAS Tha$ Mb Bajidhcs i thd cddig Isifend Bédinning WittSthés tnltigtion cqlo®EuUCed

upon 28r AVGAGCTOTRAATACapBLA11 Wisedsptsitedin hé An(ebad MTyb® Goljetind 0zatek ¥0ATGDOReIt 10 -

15% of s8dves.t otal protein produced by the bacteria as 45 cal cul ated by

scanni ng GYieswvas-igtodicae ttoSBEhepdiiaya rsyydim A 638 by ghrsforniatien using Inethedsuimewh o gr ow

.t he st r thpse, of roedingkyeskill tim the 3@DI M reiohe gbtpinagicieducedaypdn prawihfap andley ShdnamadoEd, are
descri befdsqffﬁb'Ek'etﬁ‘plt@ angno Frffemgtiionisie aéﬁedetheeaymowmmﬂs o Sagral hupgo ApakdsThei gher

t han 3¢ ha'i‘°‘40b?fd¥"ﬁ@tj“ﬁ°r%?ﬁab$99ﬁ“cﬂ Was( ghgu) B~ pf the iniab protgintarsiucer by Jhe heeferiaca

reduct i &3Fv[aied by SproRiRg %“@ﬂe'éfﬂﬂf*dt $DSRavaeTYIaRidR gol Jhe AepdsdsedIRArwdiR ¥ides. 50

The hunBf NeaPh 2 BeflP R VY8 REP U T fers from natural human Cu-Zn SOD in

t hat thﬁL aﬂ)é]g termnus alanine-is. not acetylated, as denonstrated by.

am ng, am%——sequenm ng st Oi Chl onetry. The natural human SOD is acetyl at ed at

5 R o o st

rt| oYt laBsynthdtic BnA fra t@rr e 14 mm@-?érrﬁiﬂzﬁ sbRiBhick %Yhu
Super oX gid@th Rbiidhd i ehe uMiglie Ndel s.@aQ,TBne@s FI orl da (1982), pp. 32- 33) The
55 nat Ur aTvaunes isoBuced it BeemyHiatdR Gtrifalms by Wnsfokdation tBﬁfg ewtthodoknown to
3, 579, 4%bse ofsndiee) Miyin 1@, arll GHel fioneBGined ipslducep lupahUgedn Brtnaducolini saleg OFOSt
cert ai nhymanoApogd 1avgydt dit exchina Serfamod eteihbhing fatiokdd Wobe 18 @itning | agid canjriogtéravinal
pr ot ei nseqagrice lof humap gedthchesnond,Hellowerd momethiprinesaigehed toethe fequdnge of mature human
bact er i &peE8r Buhameent SUmmen Apefyaralog itpdvref! mvas ahagt 2% at the fotaharpiginerddueed iy $8D and
does “hoPacaspenrairuigtedby praptngfeomesis-tained $DSpplyacryiamide gels e mgthods useddogrow73 280
Bl EXAMDPEEUADarg g ssmegs nase aiseiveionP B170 ilgemR® 15 i . pTv-170 The
const ructi of, pTV-170 is shown in Fig. 20 and described in the
Descrip —the Figures. The plasm d PTV-170 was obtai ned by insertion

of thsg E‘P'o%;é}'%ﬁéﬁo' E3 fragnent derived from pApoE- EX2

I. Stock Cultures

o Stock cultures of pHG44 were grown on casein medium {see Inoculum), then diluted two-fold with
55 freezing medium and stored at -80° C. Freezing medium contains per 500 mi:
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(ATCC No. 39787) into the unique Ndel site of the expression vector p579.
10 pl-V-170 was i ntroduced into Escheri chia coli strain Al1645 by
transformati on usi ng ‘net hods kno %5@5@1 of ordinary skill in the art.
The cl one obtai ned produced upon gr OV\Z uman ApoE3, presunably having the
am no acid met hi onine added to the am no-term nus of natural human ApoES.
The anount of human ApoE3 anal gg—pr udm,cu A ut 1 % of the total

protei n produced by the bacteri a%€% | cu| af* y K. .. . scanning of
geel s.| Th hods used to grow the
7H2b.| 0

Coomasi e- st ai ned SDS pol yacryl g
P = 1194 The construction of
Ccripegly

o)
strain are is described in Exan a(';[
S pTV-194 is shown in Fig. 22 and ,\gi) | % ithe Descri ption of the
' gl&;&pTV- Z,QogFi 20) by replacing the C,

Figures. 20 pTV-194 was deri ved
“ ribosomal binding site with thé-$+—actakase—pronoter and ri bosonal

bi nding site derived from pBLA1l. pBLAl1l contains the pronoter and

ri bosomal binding site of the Ol actamse gene found in pBR322 bet ween
coor di Rat'eB°H¥B7 "and 4353. An EcoRl |inker was added upstream of t he

pr onot er an‘ql %IOQJ'IUFE !Nésr e% a:% m% ;sgm hlJl(l)s Sgtev%s aggs? ra an b gtertl

the ini tiall, o0 CofRl ol f‘i %l" &ﬁl& i ng
wi.th the ahd“&ﬂpko%!a@ 26@ Bﬂ'\ IAS n ulu ¥ we %Qﬂéd xﬁ

t N ATRT s adikid@ (SrmbhtIS $16Hls. Qemrﬁ: rwaas.oéﬁ iR - 2-139.70%&um RNrel 8l H&Bated 15

i nt roduc@sbrs 130 EHEE oG agiBlidn b hévhtion AlAdMail Y dissohBE bafeRbIePibolks 2094 air

met hods kaawwent 0 t hose of ordinary skill in the art. The cl one obtained
produced upon growt h an anal og of human ApoE3, presunably having the am no
aci d net hi. entwdoradded to t he am no-term nus of natural human ApoE3. The 30
anount2eof hunman Apo- E anal og produced was about 3% of the total protein
produced byThe Redistien medium ¢pstaipsil cul at ed by scanni ng Coonmasi e- st ai ned SDS

pol yacryl am de gels. The nethods used to grow the strain are the sane as
described for pTV-170 in Ex ainhydrolysate- PTVaogh4 35 The construction of
pTV-214 is shown in Fig. 24 pehsiguaescri bed iggt hd Descri ption of the
Figured. pTV-214 was derived| ksmpo, pTV- 190 (ghaswn in Fig. 21 and descri bed
in the Description of the Fipgwgea)y7i i nsertji ognm of ja synthetic DNA fragnent
coding for the 14 am no aci d} dadino-term nal |sgguende of hunman growth

. hornone into the uni que Ndel} 8iotire of pTV-19(.0.4091 pTV-214 was introduced
into Egcherichia coli strain{ Ai@d& by transflormetiqn using nethods known to
those of ordinary skill int é’agﬁqlemeﬂﬁéd@tp@) e3 Bt aijned produced upon growth
and induction an anal og of human ApoE3 having at 1ts amino termnus
meLhi-oni ne 1he ket Gisb Yorkdt 108 maMbi@npMindTha RimpPiGitih RYofflioRa lfor PRIAUEERC But @f atvaysran
gr owt h hedundin ehe riealumarsedifobyrowig thé imcuul@. at t ached to t he sequence of mature
human apoE3iotifl hiiainauand ampicilin meconddpiedtedasoiiions wire ditku cediized sopaaBlytan? $oideft td he
total pr dtestanlepraidetios cheliymtbleoredifochiation.citerite gigomadolviidnatae dddey initiadntoi sugply 10
Coonmsi e-g4tAhtha indud@piSsterodnptherr19Igd ni glsosgelas adddthe net hods used to grow the
strain are Thh&aepipmens seltfior eongpingcr i bed for pTV-170 in Exanple 17. EXAMPLE.
13 so Growth of pH®4 |. Stock Cultures Stock cultures of pHX4 were gr own
on cas®in nedi um (see | nocul un retthen dil Ut eglgst wg-fold with 55 freezing
medi um and stored at -80- C. Fy&ecling.0redi uaygecontjai ns per 500 m: 36 EP
0 173 280 BI K2HPOU4 6] ToQl HXPOA | 291 1.8 9 Na Citrate

0.45 g MgSHM 7H2 O 0.09 g ( NMaMREERH:0 | 290. 9 [g d ycerol 44.0 g 1o
1. Ingcul um The inocul um was prreflagdt@d iin'9 gA casein hydrol ysate, 10
g/l yeast extract and 2 g/ NaC| Cu@erile | 19A

HsBOa 0591 .
Cone. HCL 100 miA
50 The medium is inoculated with 0.5 - 10% inoculum culture and incubated at 30° C. Agitation-aeration

rates are set to maintain dissolved oxygen level above 20% air saturation. The pH is maintained at 7:0.2
with NHs. Once cell concentration reaches about 3.5 g/l (ODgso = 10) induction is started.
The temperature is raised to 42°C and maintained at 42°C for 1 - 5 hours. The culture is then chilled
and cells are recovered by centrifugation for hormone purification.
55 .
Recovery of bGH

Thirteen kilograms of bacterial cells {wet cake) are resuspended in 5 volumes of a solution containing
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medi umin a shake flask was inoculated fromstock culture and incubated 15
hours on a shaker at 30 C and approximtely 200 r. p.m As needed
subsequent stages In inocul um pgegagabeerVere carried out in 15 stirred
aerated fernenters. Sterile mediumwas 1 noculated with 2-10 inocul um
cul ture and i ncubated 15 hours at 30 C, pH7 t 0.5 with agitation and
aer at i 50 bl sodhinnpt@iphata baffes ol 2/4),0500%V GOMA lag/ €10 nad Dle@, 130§ PolytrahaKibiknedticp N .
|11, Pribsidet Wbl @broling ther ehdertsi sneedrid minimizo freming sThe Caseganeduy Guspeysioatie ~ 20
g / | 2. Seontinuously passed through a Dynomill cell disruptoryi(RsWillyx. Baehpfen, Basel) at a rat€)ofgol litlkK2 HPO 4

5 g/ |pe|vggr,mnd] e (romogeneous suspeniop @f/disrygipd] cells clarified by centrifugationtn g/GEPRi 161 i n
0 1 ﬁg /qentdfgge at a flow rate of 45 liter per hour. The precipitate fropy, thg gpniyifugation step was collected]_anﬁg /|
Trace dP¥fRended "éﬁ %‘tt?’f)?f 50 i ?ﬁdI”F‘ Aeasphate buffer{pH 7rﬁ3€ﬂ"l§|‘ﬂ"&§% BMET Aol vEezYTe 0
mg/ | i t f 2909685199 fn HE% 'ﬁ"‘? ?e DERSI0R jinc tzﬁed t‘]‘f(’,‘{' g}ﬁ?b%tﬁ"iog
al ways t. n a‘gq?d t 'd oﬂt | fgsu Is:h ? min at Ug
t hl am rl:e%mtpﬁ.;ﬁa re somca n?B(;OILmUOUS (O:Véﬁ% S% H lgcq m é@gl:ate I%g F:.%hhg? aln ze d
separat h ﬁuf@ﬂ ﬁ 50 soh%l‘? &? &Crs &Pl a”@éFA tr9 "ag? Tﬁa i on.
St er i | Gedibgsh@asn 6% MBr‘sQF‘Sd’\ﬁﬁl SAGR Giahvkd B (HG 45 Ui g 5 EpTAnal1
| nduct i M NEce Bnd e NS6cipkBledahd Rkusgbide® S 158 SitersdstedlstinebN@atdr! @Keep:@&ﬁﬁﬁﬁgs

| ut i BN btebitughtiRihrd stored at -20°C. 16 g/ | ZnCl2- 4H20 2 g/

#61- 120 2 gA Na2MoOA42H20 2 g/l CaCl 2 2H20 1 g/l CuCI 2
1 g/ H3iifdaebn of bGH 0.5 9. Conc. HC 100 m 1/ 60 The mediumis
i noculated with 0.5 - 10% i nocul umculture and incubated at 30* C.
Agi t at i onTtwepredipitae is @susgendedein $8t- 40ditersadistiled wateti and edlnbilidedabyytifation| vith &5 Mbove
20% ai rNaQto pHti-BnThe Feletiop i then qeplinpeusly serticated apd) clarifipd bihcanirfugation MeCEPA| 101
concé’ntqeétf'fflﬂmf'Peéﬁéaﬁb@de@df“’QB’S'SW@?tTa'IMGG’BP% 10) |nduct|on is started. The
t enper at F*@ ‘i' 'f'?dawf%t@ splgfion £326 s 328gnpis divided itogpgrate The
cul tur &t ?5 fagmcm- gé?? gpgoor \Fé?"e‘tﬁ’“' 'se ﬁft“?'f"f' ey
hor m)neﬂz P‘f“f &Eﬁ gt %P al

lon is conc |ter re rlll C d ang 37

e ofy eza&%? iy ko 1.{'@; mb @ ?ﬁi o 100
e Vil D's i u

mM NaCl oomUiﬁéJWth Eréfﬁl&te éhezﬁéiﬁuh& totQi aff&%%% % '23@ of Q

bl endergs HRAGEnkiGod b MeWitkineh, AR NeRbtate [BAmb SNRRGRAAdReRRRANRD 19 Bic: %o 05

cont i NURYAShdtedd S $ G@r. tTHY SN aonQHi}%h lahd GiRtidn veih S 6 iRk BdrarkCBirof Micbrtidue®untit
Bachgf afie uRaifiel romta @ieiiatt QoiGhe 8.3 iitere haP T als6bdncaBched AR (RARTEFLHASRE than
suspenimn Taks rBintt pkadbsivaleh 3 @ldan2i dyciedl obyonahtioh fabg ditutioh Thefird feleiteli®l 5
centrifdsgedat a flow rate of 45 |iter per hour. The precipitate fromthe

- ceptri f ugalt vosfitetee prevembined breCédisited nal pH el witte Bl ¢!, iThe bHerS5.4-literepogionsf 280 MMV
sodi um yiteiitersdcin thelsernd fashiqnp prd7all PH alivsted Litrifitirptes QrendomBIRAA typjesiony modices added

t 0 a3y i tpfal of S@hiteshefruliefitatesorith @n @bsorbgricaiof At equivalery tps198.AQN @Ris ndremyitesett Wor 16
hours &0 hgys tocommitet on X- 100 .is added to a final concentration of 1% The
suspensj o el?Wﬂ%“’?ﬂ@ﬁfﬁ%@%'“?’&l“%“% 11903 ‘g ‘?)6?#‘\%88 bV%‘l‘l fhp d00KWERREEIORY i n a

contin 8 B'WT"P‘? PE’(\ 9P % flow ygio °fl$ per
hour a%?fil’af)er al %P 1< ;Tg 70 m anggfashmg Eep:?:rgs‘g % Cﬁaﬁg Qggevé
col | eCt nt tg %o Mﬁr‘&ﬁ@e 0I rnM dlmh%p U 9, displaces the bGH off the column. The elution flow

velocity is 23 cm/hr. The progress of the run is momtored by following absorbance of the eluate at 280 nm.
The bGH peak is collected in 4 to 5 bed volumes (84 liters containing 43,000 OD's at 280 nm) and then
concentrated ta approximately 10 mg/ml using a Millipore Pellicon ultrafiltration device with a 10,000

45 molecular weight cutoff cassettes. The solution is then lyophilized. The yield is approximately 70 g of pure
bGH.

EXAMPLE 14

50 Activity of bGH Analog Produced by pHG44

1. Radioimmunoassay Comparison of bGH Analog with Natural bGH

A solution containing 100 ng/ml bGH analog was prepared in phosphate buffered saline (1% BSA). This

55 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 ml

aliquots of these solutions were submitted to RIA using a double antibody procedure. The dilution curve was
comparable to that obtained with natural bGH. -
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phosphate buffer (pH 7.4), sonicated as above, and centrifuged in a CEPA
101 centrifuge. The cells are resuspended in 15.5 Jiters of 50 nM sodi um
phosphate buffer (pH 7.4) containing 50 nM EDTA and 100 mM NaCl and tw ce
precipitated and resuspended In 152 6173 28B1 of . distilled water. The
precipitate is collected by centrifugation and stored at -20- C. 15

Purlflcatlﬁn of bGH The Erem pitate is resuspended in 30 - 40 liters
distilled ' izedbytitrationvvithOSNNaC]—ItopH118

The sol ut| nt i ouousl nd cl arl i e fu ti on
in CEPA Ja greée %{ bindi assay was erorme wctﬁ‘ a%gt laxl/er rzgembra c%scn égé q-a

us|

paper . g%} &Lrewcaﬁe iR LF loShuaa) .d”lh

at 280’ n m't§m é{dr 3 Mt dP aS8PBUIEM S0 RMITHb, Q9$n 820 and % mdirhiBbvide ﬁ:ﬁ'rhlbumm

cont ai ni pg 76, 1O Wies AN ZNIGSI. (20706 lRpM OF briofHatibrorHot- reﬁfu!clldg?rﬁﬁi 250 ﬁJeﬁ y

through @meMbizhd ROEIR aREsihbraRRralbGH @T- b @) orestitcRREShcoMd! bBH.LTRE RRult deridn

ol ecul ahavvbe BEH adivity@f fhe @aR a@idgaSCOMpYtEe A natlra®GH 2 area each. A 5. 4

liter portion is concentrated to 1 liter retentate volume. The .

ultrafil'Breti@Tess col |l ected and 25 saved. The retentate is diluted back to.

~its original volume with fresh 10 M Borate buffer pH 11.8, and m xed wel |.

The bat ch i4e bigrrtidiyof the eBO Bgegducad HGH apglagaspcoyamddismetagtenabtalisreccording to Example :
ulxrafi| 3 2@ qvaluates) Pé@t ke pgt (Rulewi AEd ehiak. nEndprengleay S1963) (71.a1 2Pk Masewera\hen

the r u’ﬁnl’n p't"é?"éﬂ““’t?f’ a’E @b‘@’s °£aqeh@f°e'y\‘°t"?§9f 19t F“a%% ‘”é 'a‘F?""ED"’/oBB‘f'""tQﬁ‘é""UD' s

initial I

5 |
coneent AT ORY Mt 7 ?gg i‘:‘i‘fZ, '?:e.::, .z i i :*:f"’": ?r% L o
concent r f‘nﬂ fl gj} B Qi
the ulj mhazm RAL. T wm a o b & @bo%a& a.nce
at 280 nmr A S'EiisQe%& bn%t:ulér?ﬁ@on; %Qn \Oaluls (4 I?éaam emltt)lv%retlﬁg@%r @%@&toa o@”
12 cycl epngtod@erpaidh s Micaelitsl abrinbtRiba ﬂdaaqe GACitG BB PHE44-SrodlicsCaEled.

Al ul t r addidglid @hpsratilé ® 160 Biliatd@Ob@Nd adj usted to pH 9.0 with 6N HG . The
other 5.4-liter portions are ultrafiltered in the sane fashion, and all pH

adj usted EMhmPIEf 15| tr at es are conbined. A typical run produces a 35 total of
380 liters of ultrafiltrates with an absorbance of 0.26 equivalent to

100, 000 GCPwh d8OPAATHiIres 24 to 40 hours to conplete. The comnbi ned
~ultrafiltrates (380 liters containing 100,000 OO s at 280 nm) fromthe 100K
ultrafil t‘rmp are | oaded onto a Sepharose CL-6B DEAE |on exchange
colunr®at a linear flow velocity of 23 cmhr (25 liter/hr).

di anet er , 15CKCHM gﬁ OERR AN it LerRBEMA N FRseR Mediymieq '@PS‘F'&'IWE@G'K @'Etef’_)‘“dP'd I’G" mM
4Q_ Bor af’%ezlﬂﬁf'\eg' 409 P20  Prigeere aedur U RY FB8%i ng and washi ng steps
is discarded. A step change in orate. 100 mM sodi um
chioride. pH9, displaces the c@Bunh. The elution flow velocity
is 23 Cnhr. The progress of tHeKiB0is npniBored by fol |l ow ng absorbance
of the eluate at 280 nm The b petike | s colfextied in .4 to 5 bed vol unes
(84 liters containing 43,000 O ¥o%Q«"788 h rrgo%md t hen concentrated tQ
approxi mately 10 ng/m using a [M¥#h$8re PePfPcon ultrafiltration device
W th a0l0,000 45 nol ecul ar weilgA¥it of f| ¢488etk es. The solution is then

| yophilized. The yield is approximately 70 g of pure bGH EXAMPLE 14 so
Activity of bGH Anal og Produced by pH&*4 1. Radi oi nmunoassay Conpari son of
bGH Anal @q qeH Nat ural bGH A solution containing 100 ng/m bGH anal og was
prepared in phosphate buffered saline (1% BSA). This 5s sol ution was

di | ut el serlhainoguluny wesopreragatechin 28194 cespin hgdrolysgte, 10/lysast extyct agd 2/ NEC'SBte%{'PId
0.78 ngAme wreabaée@asrw"gg; géog' %féfﬂ@ggf:ﬁdﬁ];uﬁafesgg f;g&gﬁ) an §e Htégm‘go

RI A usin e to
that obt gyr@g‘f H e¥l f@é‘umg@smoc ﬁg d I (lﬁ:i Qﬂla ove %}d‘f]a

Bi nding As3av-A ra cé?ﬁa R e e} %?s?%(}la'(}\és SRV PHER W'Y PR I|rl ver
menbr anes” as descri bed by Tushima, T. and Freisen, HG, (Y. Chin., Endocr.
Met ab. (119&%)1(:@1%7 3) using |I-51-bGH as the tracer and aut henti c bGH 5

sol utions construction of calibration curves. Sanples were

i ncubat ed e bfoditibriAbdiunt Sdntaln0 hours at roomtenperature in 0.3 m of
assay gguffer (50 MM Tris, 15 mM CaCl2 and 5 ng/m bovine serum al bum n, pH
7.6). The tubes contai ned 1251-bGH (20 000 cpm of preparation of 30 - 60
alci/lag), 150 - 250 ag liver

FF

38



menbrane protein and either natural bGH (1 - 100 ng) or extracts of
bacterial bGH The result denpnstrates that the bGH activity of the bGH
anal og is conparable to that of grag yrpbggsd!t 10 3. Tibia Test The

bl oactivity of the pROL2 produced bGH anal og recovered from bacterial cells
according to Exanple 13 was eval uat ed by a tibiatest. (Parlow, A F., et
al ., Endocrinol ogy (1965) 77 asé‘ﬁ hypophysect om zed at 28
- 30 days of age, then kept da S 0Mst hqut treatnent. Bovine
growt h hornone derived from (m,g pituitari zdé%,,from r econbi nant
Escherichia coli was dissol vggs¢4n7@ol5 M NaCf g th 0.01 M borate, pH 10.0.
Rate €4 - 7 per group) recdingd daily subcutegeouq injections of bGH
solutions (5 - 125 jig/day }i Bioth 2 cc) for olaygn Mhi | e kept on a nor nal

di et (Purina Rat-Chow and wategmigd! i bi t um) .| Then arli mal s were sacrificed on
the 6th day, their forel eg khee drores stiaien doil, dqut | ongitudinally, fixed
with 20 acetone and stai ned W8 2% AgNGB. |ThéoMi dth of the epi physeal

pl ates was neasured by obser %% on t hrough jal®ihglsgcti ng bi nocul ar (Ni kon) .
Mean val ues (40 readi ngs per rat) were used Tbr the constructon of |ong
dose- I s POorks fndaiin\uRS -contdh® 128Shdniér SlRBRINB! TRt Bfhcidimtis bitendd foFpgdctionl bot iOf the
PHGAA- prapgyciachd b meRinD@ed for §OWRPhab&id® that of natural bGH 25 EXAMPLE
15%6 8wt h Bt EERRd 3nk- thirabyclifel i ClincEttated rselBtion 3RreJit@lerized saparasly @hd pEeDb61 T1,
Wer e gr dhwnstadife eadseaion mawich bafore Seeuldtinn Cidrienglycotehselticgi vias taddibd tintttalyf ©lsdpphi 1ch

f r eezi ng/l.rie the inductiordstent apptbet 180/ of@BiceSe ws adgied.ng nedi um cont ai ns per 500 m :

c)rdlys

K2HPO4 The trace efpm@nty sqlyorP@atains: 1.8 g Na Citrate 0.45 g MgSH4
7H20 0.09 g (NH4l)2sO4 0.9 g 40
d ycetol 44.0 g I1. I nocesdyn 45 1d\@ 1 qocul um was propagated in 20

g/l casein hydrolysate, 10 g/| zy@ask,extrlaggrand 2 g/1 NaCl. Sterile nmedium
I n a shake flask was i nocul at pdo€is-8racst ockagal t yre and i ncubated 15 hours
on a shaker at 30* C and appr pxesbei2H.Q002p) p. M As needed subsequent
stageg in inocul um propagati opCes@igarrifetigbut {in stirred aerated
fernmenters. Sterile nmedi um wakCi@locul ated Wwodh 4 - 10% i nnocul um and

i ncubated 15 hours at 30 C, pHH¥®2:5 with [aBFwhtilon and aeration to maintain
a di ssol ved oxygen | evel aboveCo®mb@ir 50 $@mif 4tion. I11. Production The
_production nmedi um contains: 55 39 EP 0 173 280 61 Casein hydrol ysate

20 g/4o Year nélufas inoculated with 0.51-0108/ hodsidiiRMHure and incubated at 30° C. AditallorBderatib) SO4
7H20 rates are set to nair@dil a Blsdolved oxygen level above 20% air Satufifidn. BieQiH i§imaintained at 7:0.2

0. 1 ng/ Iwith NHa®neeecell concentration reaches dbon¥.d g/l{iPBk e =clopindnts isadeti on 3 m A 10
CUsp4 The temperature is raise@ 42 Clan@m8@dined at 42° C for 1 - § hours. TQ@cqugms'lth@ ghitled um

al so corndeafisarg ecsyered by pentsugetion foneyryne pelficaliere t et racycl ine is optional for

produ®tion, but is
Flecovery Of SOD

One and half kilograms of bacterial cells (wet cake) are suspended in 12 liters of 50 mM sodium
phosphate (pH 7.8), in a Polytron (Kinematica) blender while controlling the speed to minimize foaming. The
40 homogeneous suspension is continudusly passed through a Dynomill cell disrupter KD5 (Willy, A. Bachofen,
Basel). The homogeneous suspension of distupted cells is sonicated using a continuous flow cell and
centrifuged in a CEPA 101 centrifuge. The supernatant is heated for 2 hours at 65°C, cooled and
centrifuged as before. The clear supernatant is concentrated to 1 liter in a Millipore Pellicon ultrafiltration
device using 10,000 molecular weight cutoff cassettes (type PTGC). The concentrated protein solution is
45 passed through a DEAE-Sepharose column (2 Kg DEAE Sepharose) equilibrated with 150 mM sodium
phosphate buiffer (pH 7.8). The flow through solution is collected, concentrated and dialyzed in a Pellicon
ultrafiltration device against 20 mM Tris-HC!, pH 7.8, and then applied on to a QAE-Sepharose column
equilibrated with 20 mM Tris-HCI buffer. The column is developed with a 20 mM Tris HCI buffer, pH 7.8,
and a salt gradient (0 - 200 mM NaCl). SOD-containing fractions are collected, concentrated using a
s0 Pellicon ultrafiliration device, dialzed against distilled water and then brought to 100 mM sodium acetate by
adding 1 M sodium acetate buffer, pH 4.8. The protein solution is then further separated on a CM-
Sepharose column equilibrated with 100mM sodium acetate buffer, pH 4.7. The column is developed using
the same buffer and a salt gradient (100-500mM NaCl). SOD containing fractions are collected, con-
centrated using a Pellicon ultrafilter device and lyophilized.
55
EXAMPLE 16

Activity Of SOD Produced By pSODgS; TT-1
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R R LY

al ways found in the nediumused for growi ng the inoculum 15 Bi otin,
thiam ne and tetracycline in concentrated solution were filter sterilized
separately and added to the sterile production nedi um before inocul ation.
Sterile glucose solution was addeBP Priv8ReIBY to supply 10 g/l. At the

i nduction step another 10 g/l of glucose was added. The trace el enent s
sol ution cont ai ns

g/l zZnCl2' 4 enzymatlg g |v f %é 9 an H’oduced b)Qp

pl
25 assayed by momtormg e mhlbmon of re ucga‘ er;g ome-c asfj?p gord and
F ich, J. Biol. Chem 049 605 reSUIts ate 1 ivity 0

1 gll Ha Té d ced S D & 10 1 natural hu e§/ hatyof Vi %@um
is i nogul( a,%MB ol nocul umcul ture an | ncu Mt ed ()il

Agi t ati on- eratlon "rates are set to maintain a dissol ved oxygen | evel above
20% ai r spiawiPRE kpn. The pHis maintained at-70.2 with NH3. Once cel
concentrattomreaches about 3.5 g/l (0D1660 = 10) induction is started. The
t enper at ugrewth ¢ gT@1s@d to 42' C and naintained at 42 C for | - 5 hours. The
culture isS tThen chilled and cells are recovered by.centrifugation for
enzyme pur. sfoticattres). so Recovery OF SOD One and half kilograns of -bacteria
cells (wet cake) are suspended in 12 liters of 50 nM sodi um phosphate (pH
7.8), in a: Plotkyeuterps ¢ fI@"Nél?ﬁtWie@a%e | carpgeain mpdiyre (s Inpeuiviml)i thep diluted dyecield with

m ™' ze freesng mrsilumTangd stemd Rbd e freering medium sprddingpes WO Mbnt | nuousl y passed
througlF a Dynomill cell disrupter KD6 (WIlly, A Bachofen, Basel). The
honobgeneous suspensi on of di srupkaeogel | s|i s3gon| cat ed using a continuous
flow cell and centrifuged in a CKRROLO1 centsigfupe. The supernatant is
heated for 2 hours at 65 C, coo] deC#ated cept U8 agped as before. The clear
superngtant is concentrated to [LMg$@ayHiOn| a0RP Y| | pore Pellicon
ultrafiltrati on device using 10| 00B:% eclil &% 9ne| ght cutoff cassettes (type
PTGC). The concentrated protein| §6Feieli on { 489 passed through a

DEAE- Sephar ose colum (2 Kg DEAE Sepharose). equilibrated with 150 nM sodi um
phosphate buffer (pH 7.8). The flow through solution is collected,
concents at. edeutidd di al yzed in a Pellicon ultrafiltration device against 20
mM Tris-HCCI, pH 7.8, and then applied on to a.QAE-Sepharose col um

equi | i br at ethevindchiu® Qvasrivtopagated HCI0 di shdferhydrdipstec t0 gihyeast Sxichetvad @ dNaGl. Sterila 20
M Tri s H@idivguinh facshakelask/wa®, inaguigtechfrasm btock gultul andtinc(igated 13 @unyioh Resfipker at 30°C
SOD- cont aindliapryodmataly 2Qy.mrAs needel stseqyont stpgesein tinogitiuse] PigRagatipn avescarTieg [op it on

ul t r af pa tsticed W‘Qﬁé%‘é’éefscﬁt%ﬂ'ez@@'uagﬁsﬂf@ﬁ“'ﬁﬁds"!"?‘I2I -d8%ienoafurnantd ivgyRAehISJUYRL t o
100 nM scliXnPaeet’al-2 WY agitrbehandl aartiendl AR et dislved PYvgpn Igygl apove 26fh @ir
- pkopein sBM#9on is then further separated on a CM Sepharose col um :
equi l i br. h d wiih 100nM sodi um acetate buffer, pH 4.7. The colum is
develo=§ ngﬂalﬂhe sane buffer and a salt gradlent (100-500MM NaCl) . SCD
cont ai ni ng cted, con- centrated using a Pellicon
ultrafil terwgp&%dggmgngﬁﬁm%#' %I zed. 55 EXAMPLE 16 Activity Of SOD Produced
By, pSOD. 81 TT-1 40 EP 0 1% zyna;#e activity of the SCD
anal og produced by pSODj 1 TT{LCepridpydikerts n Ek3PBl e 15 was assayed by
nmoni t ogd ng the inhibition of ‘@ﬂﬁﬁ??%n of fefl 1?9 t oghrome-c as described by
McCord and Fridovich, J. BioI €§é969) 6049-6055. The results
denonstrated that the activiq gg TT- oduced SOD anal og was
conparabl e to that of natural & an SOD and at| of bovine SOD 5
(Orgotein: Gunenthal GvBH). EMA pLE 17 G ow h“% prv-170 10
45

Trace elements solution | 3 mii

The medium also contained 100 mg/liter ampicillin. The ampicillin is optional for production but is
always found in the medium used for growing the inoculum.
50 Biotin, thiamine and ampicillin in concentrated solutions were filter sterilized separately and added to
the sterile production medium before inoculation. Sterile glucose solution was added initially to supply 10
g/l. At the induction step another 10.g/l of glucose was added.
The trace elements solution contains:

56
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1. Stock Cultures Stock cultures-of pTV-170 were grown on casein nedi um
(see Inoculum, then diluted two-fold with freezing nedium and stored at

-80* C. Freezing nmediumcontains per 500 m: 15 K2HPO4 6.3 ¢
KH2PO4 1.8 g Na Citrat &P 0173380489 ¢ 20 _
MySO4 7H20 0.09 g (NH4) 254 0.9 g dycerol 44.0 g 25 It.

| nocul um The i nocul um was propagated in 20 g/l casein hydrol ysate, 10 g/l
yeast extract and 2 g/l NaCl .| &omril e nediwegii nla shake flask was

i nocul ated from stock cul turg amg-atmoubat|ezignl 5 L|ours on a shaker at 30 C
and approxi mately 200 r.p. m |AsoGka8id®d sybd@iquent stages in inoculum
propagation were carried out |i NeeBOO:"8HiQ rletig’aer at ed fernenters. Sterile
medi um was i nocul ated with 2 }- CadI@iadhocyl Ush andl i ncubat ed 15 hours at 30
C, pH 70.5 with agitation and 8&ation tq b8l ntfin a di ssol ved oxygen | evel

above 20%air saturation. Il1|"8%duction B%The production nedi um
contains: Casein hydrol ysate Cons 18/ 1 Ydat®P ™k i r act 10 g/ K2ZHPO
2.5 gh MgS™4 ' 7H2 O - 1 g/l NacCl 5 g/l Biotin

‘0.1 ny/|. Théimadumaes inoculated with 0.5 - 10% inaghibm Eolueeand lireakatet! st $07ICUAgItbN-aerdtion)] The
medi um gdtes @recsdh toamairgain diSOIverhdygendevebanovec?0™ ainsatufdtien. Anepptt is| nhainteined ab¥OR2onal
fqQr proditichisofnde ge!l qoncepiratieryroachen abdutid® o' 1{@Dspee ol 10N NdyStieR|isfsiertedyr owi ng t he

i no€ul um The temperatpie iy feised foifR25GraRbmalptainedab #27q Tor 15 minptesoFrectilives gn sbi¥ed: i ons
wer e 'Fi Prospelisrererqvarsdly coptjiypaipruiorPratiig PYlERYM-t 0 t he steril e production

medi um %1i8nocul ation. Sterile glucose solution was added initially to
supply ~—At the induction step another 10 gAl of glucose was added.
The trage.el L | ution contains: 55 41 EP 0 173 280 Bl FeCl3
16 g/L Mﬁﬁiﬁ 2 g9l Cod 2' 6H20 2 g/I Na2MbO4. 2H20 2 g/l

| 532 1 gA CUC! 2 1 g/| HaBCB 0.5 g/l Conc.
HCI 100 m /I 10 The nediumis inoculated with 0.5 - 10% i nocul um

cul ture ands cénetlRidnes pRES0IY shown A Fib 28 bridiNs agEdel ANnd BsBTpticH & tQtigutdd. THRI Nt ai n
di ssol VpRlsnix g0 wab YBtainedVifseiOlof e HERBHPIALH B ragmdiCof [P5K438 (ATIC N2 BIYR4) at
70. 2 29 tnkd thiHuniquergle siedt pHGaN att et BZB06) ERGIeMidalget was Gnghutted KRessms 10)
i nduct i eay. Hewserathb achm43hel” frequmet A faune ini tse spRbste drishiatiod At thE plasald, s icortreded  at
42' C f orplaé®idpHGE.es. The culture is then chilled
pSK434 (ATCC No. 39784) was constructed by digesting Nimm434 with BamHI and ligating the mixture
to BamHI-digested pBR322. The ligated mixture was transformed into Escherichia coli A2097 and colonies
30 immune to \imm434cl3003 phage were isolated. The plasmid pSK434 isolated from one of these colonies,
contains a 6 kb BamHI fragment which contains the Acl434 gene and extends from beyond the N gene to
beyond the P gene. pSK434 has the restriction map shown in Fig. 6. _ )
pHGS50 and pHG51 were introduced into Escherichia coli A1645 by transformation using methods known
to those skilled in the art. Clones obtained, designated A3108 and A3112 respectively, produce upon growth
35 and induction an analog of bGH having the amino acid sequence met-asp-gin added to the amino-terminus
of the phenylalanine form of natural bGH. The amount of bGH analog produced was in the range of 37-42%
. of the total protein produced by the bacteria as calculated by scanning Coomasie-stained SDS
polyacrylamide gels (Table ).

40 Prophage Introduction

In order to use the Acl434 selection system, the cells containing pHG50 must also contain prophage
ANimm434cl~. We have used as a prophage A\imm434 cI3003 mini Tn10A16A17. The mini Tn10A16A17
tetracycline resistance marker (Foster, et al.,, Cell (1981) 23, 201-213) was introduced into the phage in

46 order to facilitate isolation of rare and stable prophage insertion events. It also permits a simple testing the
presence of prophage by monitoring tetracycline resistance.

Escherichia coli strain A1645 containing the plasmid pHG50, grown in the presence of ampicillin, was
infected at a low multiplicity of infection with Aimm434 cI3003 mini Tn10A16 A17 at 30° C. Tetracycline
resistant colonies were isolated and purified. This strain was deposited with the American Type Collection

so Center under ATCC No. 39805. _

in an alterative method, the prophage was introduced by transforming Escherichia coli 1645 simulta-
neously with pHG50 and Aimm434 cI3003 mini Tn10A16A17 and selecting for colonies which are both
ampicillin and tetracycline resistant. Suitable hosts for the described vectors and plasmids are strains of
Escherichia coli suitable for transformation, including A1637, A2602, A1563, A1645 (C600 AH ABamHi rm

s5 gal thr leu™ Bl) or A2097 (A1645 lacAxA21, proC::Tn10). The desired prophage can be introduced into all
of the strains in the same manner as described above. : . :

pHGS0 and the vector which can be derived from it by. excision of the bGH gene, have numerous
advantages over previously described expression vectors including:
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15 ~and cells are recovered by centrifugation for protein purification.
EXAMPLE ‘18 Bovi ne Growth Hornbne 20 pHGS0 The construction of pHGEO is
shown in Fig. 6 and is described in the Description of the Figures. The
pl asm d pHG0 was obt ai ned by i ndFR® iE8ReBYt he Hpal | - Hpal | Xci 434 fragnent
of pSK434 (ATCC No. 39784) 25 into the unique Cal site of pHX4 (ATCC No.

39806) . ghe lpI gsm d pH%EBl was constructed in the same way. However, the

)i mm34 und |n the opp05|te orientation in the pI asmd as
conpared tapp §5 *K4 L84 )a R4 RL tructed

oroeet b e T R
PER322, St J&Qo?ﬁ turaﬁt.b}e@és eEt%'HSs d’h.tmtrge e bl d9r9+ 7 and
col oni esm’élgaseh BELIRE oft fhshid N BHHHG 190 QoA Syswai. € 1 sol at ed The plasm

PSK434 i solvwab @l didmdndiistion J;a&e isCRPAALR Svith e@meahmuau@mtbrdﬁﬁaﬁhxpwsw nt
whi ch cogjstn) hist daspitsenb4abe hiervahernislataioprastsr b e gioma@r klag N gene to beyond
the P gone.it ypéileBeindiisha By NirfB43adIT progage @ b8 Baattutbdifol-ihg Nim4342130530hrahishe p HCO 1
wer e imt Fothec @dy emibiotiEssikiance alarkar capl Substifu®46r iy tétraayeiiearsiadnc® matked wigchnaat hods
known t ointrpdvees ok inlirli dd 10416417 e Theer dvailabllity reé Qimpil sdnd eéiom32areprgssart eagat8 Md@nwnd
A31. 12 f elowedeirpiacgmenbefdniddt sypiom wilt acampar3bie sysieeh of plge £1 efrPhege 28nal og of bGH

q\él/ng the am no aci d sequence net-asp-gin added to the am no-term nus of

he~pheny SFAPAMRONT Yol 05 PXPIeEY9%r al bGH. The anount of bGH anal og produced
o fogevbs?g%ﬁ@ a as
40 Propf Py @éﬁﬁf A tﬁ t’§§§e o b ?'3 “ga RREEL I SO, 1 he

cells cont i ng rop lage Xi nmmi34cl -. V\e have used

as a %ogt}paqgmgﬂom,ﬁﬁahg;rn‘%%% m n| TnlOA16A17 The m ni Tnl CAL6A17
tetracyclitre—resrstance- er (Foster, et al., Cell (1981) 23, 201-213)

was i ntrodukeGigshidOcohiis MBS, trdhsdiption Abrifktich Bigh@$ blabdd@idBwisiédnt frioRNh@ Pl ar e
and st abbRmplePglacgQibbsdmer dindMB s SR ligh Iblelsd SDrddfisnWHich afe SdtdiRb Svhérssing s t he
pr esence pRémifl egehE0R dait 1dTH8 ipteddncd 8f the T T2 Apkdcliglion feRBinAdra BCRe oddSef g ihhéd

col i gohr géme, Ad 6457 TORbratrptiongteimietops] @8 Ra@blp MCEAvinaging Wmstriptidnhe N reditadcRNOf

anpi ci | | pelymaxges. Tha$ the tiremberptioratedminaiorsmrvent thie MBI ¢optraliéd iranbagiption @hundpdirbd Hldsmicd 34

13003 npreteing thetyby BBhanding the reBlve Qield¥ et theadppicadiprtein: esi st ant col oni es were

i solated and purified. This strain was deposited with the American Type

was it he ran e of 37- 42‘V f the tota roteln
calculated %E‘

Col | ect i dryerleseatinfizosgmay bigting SBrCC No. 39805. In an altemative nethod, the
prophafe vvas | nt roduced by transformng Escherichia coli 1645 sinul ta-
neously wj tAi : Ehs'fe I’Q‘B’D'S "??Ftﬁ‘i' “Pﬁfea't'ﬁifém*ﬂ”a‘ﬁ?f' E‘@‘f"@csft? ?’br
cil oni esresrls grSE%PéP

hosts fol;

e e éﬁt@a "1 Fffttaﬁ %th sa,f@e ggt
corl sy taD) Bl e LR §’ (wﬁié% e

proC: - Tngoa,e,mzn&,cg@séguggonm%m can be |ntroduced into all- of the strains
In the sane Tmanmer—as descriped—above. pHGO0 and the vector which can be

derived fromeinb, P¥mEHCis Saie @hent thee CRERTbg@ NE bouh@ 16at. THETBIBETUSprasdotas tha@rsenoV er
previ ous lsiiveql @ic fis, litebindsXiprtBs piotbter’ BICI00 CSbut MC Inaitivateg: at442°C. THoS, By héBashgOhddl 1.
| mpr oved tqpipasivieto! Sradntdtion ty 47 Hethphasimceriaanhdicedstolvgue td3dksirgprass or  gene
whi ch repre@seévaetaQQSMMGvastehy@b'gemefd_m of the plasmd results In

bact eri al @Rforgignspratei which ig toxic fmfgpgpddia qofi eqntbe @eodiiaed iatst thusravoidihg rerly ¢a¥ dpdttas i d
is stably @m%fﬂﬁ?ﬂta?%@tfcﬁﬁst hout resort to antibiotic selection schenes

whi ch “ar e &% Fuere ‘°“'I‘§t§‘| eﬁw mav a'é?tt}ﬁ é'ter %‘[‘?‘%‘é at%ere\feﬂwea%'a degradsfion; {Gpe

pl asmi ds cﬁtErgt % é%g Prpeprodyglipn ising  phtly reg o

st abi | i zat PGROEY f'e?ﬁ)] 5 Mm% ?f?'B'T'eem\ﬁP't"h °t‘?1'8 eh%rpﬁ’ﬂ'fcﬂ?ihm bl e XPL pronot er

expreSS| [ spite the fact that the thernol abile repressor

% AU Rochd Pt It should be noted that any ki nmi34c[1 prophage
Can be SUbSﬂde)b'tlse'HdJcQJ attéﬂ&t%bm% rﬁ’éﬁ%ﬁ apié)%hﬁlg L}%e ;EH&ot &%Fotexrﬁ%hthesns '
ant i bi ot ithe faSist ABBSI PR LS @RAved Homt dMAHbE aldOSNDsMesdriBdd iR Cgohdinte cdaSsignsd ance
mar ker V\/fllslfbatéﬁ application Serial No. 514,188 involved induction at 42°C followed by an extended period of

growth at 38°C. The optimal induction protocol for pHGS50 does not require the cooling step to 38° C and is
s5 therefore simplified.

7. high copy number




B CR RS St LA

introduced on mni Tnl0A16A17.- The avai l abi I ity of XimmRl and XI m22
repressor negative nutants, allows the replacenent of the X434 systemwith
a conpar abl e syst em of phage 21 or phage 22. 2. extrenely high |levels of
expression i5 This plasmd is c&pabiad 280 Bdi recti ng expression of foreign
proteins in Escherichia coli at levels as high as 42% of the total cellular
protein. This IeveI of ex ression i s higher than that described for other

I xpe Y foungon-g prE“dt Wit 2P bgIMigher e p yansd
S0 5 PR F‘b?ref’@?"r?f ﬁ%ﬁﬂ’&ﬁl’g %argmﬁ'ﬁeesp?xgﬂfﬁ% gty e g EEence.

transcrjp i | s placed "downstreant fromthe XPL pronoter
and gllh "B s3B bt s’}é‘ do&ﬁ% & he hi gh levels of expression which are

obt ained WaeT S vhdkirScoRtaAS B ShondBocBorh DRt bifk "o RRBSSEC GelP s fahe T,
T2 trangdmbibieh iftBtion oMnNATE) Frua! axvé‘%gw bnelsy uer@&sggﬁﬂm&%dﬁ)ﬁé B initiont D

TIT2 t1QASE Flrlhbrridfd, the bRLIOR RBE fcRkalss (IR &pr@ésnoﬁ ermg vibRbrhé Bindidgddits ' thdkd, 0N Of
N nodi figasbrRNMndig|siisTehesequendd ot helriBEsombiaih@mg kitid:on ter m nators prevent the

‘XPL eontrolled transcription of undesired plasm d proteins, thereby
enhancing the relative yields of the desired protein.. 4. replaceable

ri bosonnal binding site 30 pHEBGTHREEAITAGHT que EcoRl site which is

"l ocated "upstreant of the riboswodriiadisxereiye, and an Ndel site |ocated

at~t'he ATG initiation codon. Thus, the ribosomal binding site is bounded by

two Ufhique restriction sites. This enables facile excision of the present

ri bosomal OBt PP AR Is fifieent free thrdposeing Gngira FtertuAdiny IR 185 *and substi tution of
vi rtual Y, anﬁ ot her natural or synthetic ribosonmal binding site wthout

alterin res of the pl asm d. This greatly faci litates optimal
expr §SS| Orll g‘%% vgc(iior VX&) EP ?as hastgaﬁgr%m) uclrrctron Sl e lflclhac%l!'ltglp Wltﬁ‘lln

EXPr eSSy itidtior Fr‘rrhiag sirel .q% ndaPhiad to

it Theg n{e&%%?ﬁf?e?ihenﬁosb 'Ve tha to the
pronoter at 30 IS |nact|vat ed at 42*C Thus, by |ncrea5| ng the .

t enper ajgips sigf fer nent ation to 42' C the host bact eria are induced to
produce the desired protein. The advant ages of such a systeminclude the
fol | owi NngN dreétdin,Avtiichri€ iptpRidgar By @ermosthbieds the NUOsite @nttie &xpebyini vettoraandahédrebyan be
pr oduc egtevests éermihatien afvicanshiriptipn @fithk Y 6iel dr peberatule transctiptien fegminaiod adthinothe piogdess.
45 (¢®pe.Over producti on of a protein may stabilize the protein and prevent
proteol yti c degradation. (Cheng, Y.E., et al., Gene (1981) 14, 121). Thus,
"i nsP@nt aneous” over production usi.ngAB&Mghtly regul ated pronoter such as
XPL may be preferable to continuous |-ow | evel production. 6. sinplified

i Rduction prqtocol 50 pisdatii SibilzadH BesHiAS rWDMbIEr48ystem and NI Nt hi ned at 42

C thr oughout P e aylll—llcal S- °llc: chret ocol for

pl asgids deri ve% aif nﬁ?ﬁ%ﬁ fi “descri hedeohCel, g’ ﬂ?jﬁ“dﬁ assi gned
U. S. "patent gppsiogal i BG4S i A209K0. 514, 188 i nYol ved nmdamct ion a{ 42'C

fol | owed by dnA¥R8endettzeeni 8tb40f grow h at -38 C. Thedoftinmal i hduction
protocol for |pAES gok¥aNof AYENE4dTRINCIHH) I ng step<t® 38 C anfl is 55

t herefore si drpl‘\?‘f‘?ei PHESThil gAT&Bpy number 43 EP 019729 280 B1|The )PL
promgg er in pHABU3I § PR | 01845 BI434 BNV P & copy fifber hi ghér than the
X transduci ng phage vectors which are present in Escherichia coli. This

I NCr eases Sealpr /8368 and A3ereelse inBcted WNOSidMA34D1 ntli Tr0 ai 302 Candl tetraiytiin@tasdtantc odon
5 Thi s eopeewgr iolated dhe colatss tiwarermriied sitd ©stef for owpitilipaesistance. Biogle nadnidswa@i ng
site (RBBpegandygown overmight atai9s Car LB mediving dopteiniog) SC balohanipteiiy) Ther pultyres avage
eucar ofiied JAPR0 inp B iRedigmograrin (o abaws Pt OBl iandy fugther dilited; 1440P.649 iate dresh LB and

Fur t her $fp¥eovernight. $ampleg wargspiapskon Lioplatessand op bR elptes @Fta'@%?m'ﬂp'cﬂ*ﬂé@%osorre
bi ndi ngsos?"ﬂ iep from yeachyB platg yeersnehipcked fonorpytheqn; LB plafgsccortaiging: ARRicilliy- Thp gesults

ri boson@iMOBTAGPITY™d SRty gf.selpgjed clones.

50 EXAMPLE 19

Growth of pHG50

i. Stock Cultures
55
Stock cultures of pHGS0 were grown on casein medium (see Inoculum), then diluted two-fold with
freezing medium and stored at -80° C. Freezing medium contains per 500 mi:



TAAGGAAGTACTTACAT ATTCCTTCATGAATGTA is One base pair is different fromthe

ri bosonmal binding site found in the wild type X.- 9. convenient restriction
site 20 The expression vector derived fromthe plasm d has a uni que
Ndel restriction site which cont EM8 174 28081 the site the ATG initiation
codon. This permts proper positioning of the desired gene. The uni que Ndel
site is found imedi ately after_the ribosomal binding site. 10. nut site 25
N protein, which is provided by kdneochost,| beads the Nut site on the
expression vector and thereby friewe€ats tefm.agtipn of transcription at the
tRl site or premature transcri gt NoGitdter m hab#om W thin the cl oned gene. 30

TABLE LIl a> MgS0,*7H0 P| 88hg d| St abi | i zati on Resul ting
fromthe c1434 System Strain PMHasSR-d | HO8E % of
Cells Wthout Plasnid A3102 phleperp!  Apdé9a

10 - 20 A3108 pHGE0 Al1645 10 - 20
A3109 pHGES0 Al1645 (Xi‘434cl- mni Tnl0) <1.0 A3112 pHGS1
A1645 10 1. Inoculum - 10 -» 20 A3113 pHGS1 Al 645

(Xi 434cl - nmini -Tn10) <1.0 Strains A3108 and A3112 were infected

wi th Xi nmid3the-inogiturh wandropagated39 20 gé nabein dydrelyspiel 10ngd yeest iexitagtiand €@l diaCleSieriier e
i'sol at ed.mefym i @) shile diask e dnoppiptgdffoggstogl quitutesand dncpiosted Afiowrp op  hakersdt 39 Lhce.
SNtgl e c AN ARRERiMpinly200 4 1"& 8 eoghd) s‘ﬁ’F‘EﬂRﬁ‘t 6\7‘%‘?3“? QH?“'“& p’S'EFQE'me ierorFariad) pyi i

cont ai i ﬁg'ac‘?e(g@l’ﬁ?“ 7 Starije; ppdivaypes iopylaidanith gl 07 & psup Bepoated Howuisitt o LB
medi um O3 e ‘%5‘2'16@/%“"%’83‘?‘%1‘? ?H‘é?”" ?’i!?eé‘de"f/%ﬁ BE SABIPr esh
LB and gneWl uc‘ornl ght. Sanples were spread on LB plates and on LB pl ates
cont ai ni Ng — m anpicillin. About 50 colonies fromeach LB plate were
checkeg for xo1 . s containing anpicillin. The results

dermnsétar at eT pl %&8‘9§?&&H?§§of sel ected cI ones 50 EXAMPLE 19 G owt h of
pHGE0 I. Stock Cultures 55 Steek—etHtores—ef—pHESE0Were grown on casein
nedi um (see | nocul um), then dPFi?t"é‘Mdr?'Vﬁﬁtef ol d gﬂ’h flr eezi ng medi um and
stored at -80 C. Freezing rredleﬁﬂﬁ ??fal ns pef ! ni: 44 EP 0 173 280 Bl

K2 HPOA2s 6.3 g KH2PO4| s00;7 1.8 g N #ltrlate 0.45 g MySO4
*7H210 0.09 g (NH4) 2504 me 52 g GI ycer b, 44,0 g to I1.
| nocul um The inocul um was prppagated in 20 gf h;GAfe n hydrol ysate, 10 g/l

yeast extract and 2 g/ NaCl. .hée medi um | 'p@sshiake flask was inocul ated
from stock culture and i ncubpt; %é&ngag%,&,ogn ‘amphakler at 30 C and
approx®mately 200 r.p. m As heeded—subseguent—stage's i n i nocul um
propagatlon Were carrled out |n 15 stirred aerated fernenters, Sterile

nedj um w&? "F? e"?'RP ijn Tﬂeé‘ﬁ‘&'cl"ﬂdﬁﬂ?a?’@bf°’1%°‘1‘f8‘l% Suty awgys

pH 70.5 WY '"5{5"’] 'f’%l Ll"b‘f‘Fe‘é agff‘é' L7 6’ 16' Lntai neagdissal ved oxyaen

b 0% hiamine and ampicil e’ d som vt’are Dﬁ;hze Q I eatoetK
above % Qeﬂfe pro% Hrq %L&.&?P befi ‘nt)cja Eé?u 5@ Ié 8 solution %d&)erdqu 311096]»[““1 'g}I”Rt

cont ai S the induction step another 10 g/l of glucose was added.
The trace elements solution contains

o FeCls 16 g/l
ZnCl *4H,0 2 gfl
CoClz *6H20 2af
Na;MoQ4*2H,Q | 294
CaCly " 2H,0 1g/l

45 CuCly 19/ .
H3BO3 0.5 g/
Conc. HCI 100 mi/

The medium is inoculated with 0.5 - 10% inoculum culture and incubated at 30° C. Agitation-aeration
50 rates are set to maintain a dissolved oxygen level above 20% air saturation. The pH is maintained at 7+0.2
with NH3. Once cell concentration reaches about 3.5 g/t (ODgso = 10) induction is started.
The temperature is raised to 42°C and maintained at 42° C for 1-5 hours. The culture is then chilled
and cells are recovered by centrifugation for hormone purification.

s5 EXAMPLE 20

p8300-10A

45




Casei n hydrol ysate 20 g/l Yeast extract 10 g/l 25 .
1 g/ NaCl

K2HPO4 2.5 gAl MgSH4' 7TH20

5 g/l Biotin - 0. Ep'di43 2Bgigam ne 1 ng/l Trace

el ements sol ution nm/t 30
_____ The nedi um al so contains 100 ng/liter anpicillin. The anpicillin

i s opti ondhe énsiruptiop dLRASPOIPALATCG No. §07RR)s sosuindig Nardhiedesetiedimthesdcriptm
gr ow ngoit fie Figree uTha ralasBidord3Al-10Ahvagndereedalrm Hrysioestitutive rhighncopy iuebar ritaseid
sol ut i oPORIRG {Geffanp .. gk qby FM%@W%E&;&PG&E MF "arﬂﬂ alg $a (19§1) 24, 1785-813). pZ20812R e
pr oduct ?'EPnShﬁ’é’Hi"LF e Be‘f’ﬁr‘@eﬁ'ﬁ%tﬁ’m Sieli 397 “‘e P'?S-c"ﬂ%cé cgﬁ?"tﬂthﬁhph\%“%ﬁﬂrded
initi%l F’fque S ‘t" e’sqhg % éf 1“3 YhiaYs| ucose
was add 'rf'“’rr? P ?{'V | &i9. 10) in e s%e‘@/ | 40
chz 4 inker was mt UCZ ups ream 0

Plasmid p83 lntam the con tquﬁ %hglotype «%%
CaCl 22%9‘10’“0“ of the o!mo out 42'C This. ma 10 of the T{ T2 tg
Con C.10 |'@quences at the eqmch ﬁrebéﬂg(?&}ngtfo I?Mg rEh t%anscn ré?brjn Cu' um
cul t ur exmiyebmiofRE WiRGH re ta&e Intrim tRiRscARS &lileQRgir B rogiigdirSof bﬁm@et t 0
mai Nt ai N PsFbo-IGONAsARkoBIKY ﬁ\{b ésa\éaémaa&@y@.mefgﬂyruaﬁ@&me& sty meldBs Riowh &
mai nt.ai Mesd ohbrdifdly gkilvih tHa abHhis SWER Prodeths updl GRAMtah@hduRibnraR afdRR%f Ba¥ABGrodtnd 0/ |
(0OD660 horhéhe Havighig rietidning resided hdzidd tolihe amiboemidlisusf @hd shemadlsbing fdr@ of Adwrdl and
et b@i The amdint CbBY rndogiprdviocadsvas Thvet LAY theitaal biotein poddiided bgl trartdcterdl | s
ar e r ecep ealagldteth py ceamning fOgeaasiectaintd SDB qrolyeandanider gefsi dbgt methods5EedEi 0P Ehe2 0
p8300- 1st@A, wepver th-pGit) angfog pr@igcep Bndr pisifycthe) BEH aralog e the swseotmseqeqcmaowo
39785) PIALSAYIHN FremPlegt 7 and is described in the Description of the
Figures. The pI asm d p8300- 10A was derived fromthe constitutive high copy

nunbé? pODI A6 (CGel fand -D..H., et al., PNAS (1978) 75, 5869
Meusi ng, 35. 242) 00- Zg &

I yti S (¢] i\ f lasmi
was di g Eﬁ WE‘& :;ﬂé Théﬁml %é 2‘1 (go der| 'PPI ?nghﬁiléro s a ?ﬁnt%egf ovel ev: afl XPL
pr onot eﬁesc edg § g sequences was -
fragnent was | serteg |nto e un| gue Cal site of pODI A6. (The pI asmd

p7200 22 éxt%"glyd.ﬁd’hllé{,glgbf\/&p@;s,OQSAL 5600-1 (F| g. 10) in which a synthetic d al
| i nker was—Tmtroduced—at—the—Bgll| site "upstream of the XPL pronoter.)

Pl asm d paRdAcbPi cutble foPeiRbiing @xstBdsioh 3 ibreibh froRA M tEsdnefidhid olnit vels @PhiginasTber
_phenot ypes enteotaiceliar po@iact i on of the XPL pronot ér at about 42 C. This may
be due to the presence of the T1 T2 ternmination io sequences at the 3' end
of the bGEbhstintiyadigbeopymumberpr events fornmati on of I ong nRNA transcripts from
the -XPL pronoter which maght interfere with other nRNA transcripts at the
owl n of Thepdcior aintins af copsBRtvRE. hight@01) ndmt@A ofzbouti 23¢-Bedkecies] pérraelth This is in

; Escher tigtivtien datther 3Ry reppressiap @aorspyhich agerRsdsent indean popy SHmiprsa e ighscornryber o

t hos&® ofPBiPEPsa pighes fovels ofieipres§ien-art . This strain produces upon growth and

i nducti gn an anal og of bovi ne growth hornone having a nethi oni ne residue
added taﬁm&@f&?ﬂﬁﬂﬂﬂi of ‘the phenyl al ani ne f or m of natural *6 bGH

The armum‘I' v clf%r wh| ggtglgelil:lce x‘t’:Yaign gfl%(&fllts 7ené¥->3f% Ofesw ‘F‘QAt Ot Elr

pr odygeq Rk s g hieciactghiahon oagte A Rbcorndi @ana\ﬁ

pol yacr ¥Ieama sve& Sk gt td it e b b

anal 0g BRdOH tieGiheRddtheRd! b t¥ T es.ga%rm%pgans&mnto Rmo@fid Fn polARRsdlanes i b

for PSAke LdR¥riglor n rveridhe AP -controlled transcription of undesired plasmid proteins, thereby
enhancmg the relative yields of the desired protein. Furthermore the presence of the Ty Tz transcription

45 termination signals prevents long mRNA transcripts through the plasmid origin of replication. This enhances

the stability of the high copy phenotype. Similar high copy number plasmids containing the AP, promoter
but facking the transcription termination sequences are unstable and tend to lose the high copy number
phenotype.

s0 4. replaceable ribosomal binding site

p8300-10A contains a unique EcoRl site which is located "upstream" of the ribosomal binding site, and

an Ndel site located "downstream™ of the ribosomal binding site. Thus, the ribosomal binding site is

bounded by two unique restriction sites. This enables facile excision of the present ribosomal binding site

55 (the MGy ribosomal binding site) and substitution of virtually any other natural or synthetic ribosomal binding

site without altering other features of the plasmid. This greatly facilitates optimal expression of desu’ed
polypeptsdes
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20 EXAMPLE 21 A general utility expression vector may be derived fromthe -
pl asmi d 'p8300- 10A (Fi'g. 7, ATCC No. 39785) by excision of the bGH gene. A

vector so derived has nunerous advantages over previously described
expressi on vectors including: 25 BR0ogx328B1y high | evels of expression The

vector is capable of directing expression of foreign proteins in

ESCheI’IChI COlI | s.as high as 44% of the total cellular protein. 30
. constit ﬁﬁﬂi&ﬂ&%‘éﬁg}‘_ﬁm he vector maintains a constitutively high
copy ‘nunber RS BbioP 94500 WS, BLectih bound 1 2 h ool BrSll 6 bidecn?

ot her XPLyeXRRESS OBl 0 Bro ‘bt "€, bk 5 byt LOBEE. THIRY ol RS e e
hi gh CQPYe 4 o fetmEtddbi A @tﬁe REire InBYRA B du@extpé’ﬁﬂd%

transcri ptif dehBhddat seha Sys@Rdhcuad (6 i&dde" Which may be obtai Ted by

exci si on 0ofa) AGhieige HréRMGRICh FsQBRIdIS SOherkhif cE10Hh Bk PRodlidae 1aeTir 1 Qernbrddliss progdksd ON
ter m nat i oS by Sarfy BE&atn, downstrean” Trom the XPL pronoter and C,

ri bosonal kb)roderp@dstioneof alfiéein @i shisiize i @bteinapd pe&NDProladific degradationD @hbngl O

t he presenoE.odt 4.h@enbl{igs1y n&NEAY. iTpbs, instareanedusa fogsrsroduttion Nsing redtighfly tdgatated

i nserted gememoteasich EEAPTnERbereferalile o@oniinypas low laveipredustippt | on of N-nodi fi ed
RNA pol ymerase. Thus the transcription term nators prevent the

XPL- cont réopimellied indigienfrgcPlon of undesired plasmid proteins, thereby

enkenci ng the reI at i ve y| eI ds of the desi red rot ein. Furt herm)re t he

presente of PPR F’B‘ ? t“éP' '°§‘ ; ?sﬁ'QS‘FFb
MRNA tr ar‘r’s% tB‘t‘ p‘t"ﬁ%% uley ‘F’"‘P f't‘ i enhanc

the St abi n i t '°%:' P oo e Bt o

cont ai ni rf il %sat %‘E?&g &:9 teér Adon

sequen esata o é’antete stur% & 3o G8 el e e 50
: rep aG&ABAS. r| | n | ng site 00-10A cont al ns unl que Eco

S|te which Is Iocat ed upstream of the ri bosomal bi ndi ng S|te and an Ndel
site | ocat fgbsorROMRig'sRAGHY irfthatidneBaohi Dosomal  bi nding site. Thus, the

ri bosomal bimding Sfte T35 bounded by two unique restriction sites. This
enabl es f acttie egxession @dttobfcontii®s prsesgnprodatyotrs apmbmai birding Ghits I(RES) 5 wefit 3ea XC
r i bosonaltratilatich intjation tcedon FATEE).SThoS tanyt exichrgotic (geney ingy- bigi kibned awitoub kdviing tmeainitiatien  or
synt het i coddnbBstoerebretheneffiairgt BBS iecrediseshienats ohprpessiong Thst rivesomp dinting &ite iothe » e

. pl asm d. ribbdomaldingiag sife- Theckquercgtobtse dypsormphPindingrste55i on of desired

pol ypepti des. 46 EP 0 173.280 Bl 5. ther noi nduci bl e regul ati on of
expres¥i on The XPL pronoter is repressor is bound to
it. The c1857 repressor is ther?r%gggr;téx t|ve Xlﬁ is, it binds to the
propoter at 30 C but- is inacti v&T’é@IC’mCMZGIQ\TGMs, by increasing the 5
tenperature of fernmentation to 42 C the host bacteria are induced to

producg ¢ heoflals o LHRLS| fuy A0 R dhRORAL Fo Rlocl§0 g ot om  ncl ude e

fol | ow ng gh protern OXIC richia coli can be

“produced d ad Gonlieht ,gg,ecg,g,esrltgent ation process thus avoiding early cell death,

(b) Overpr rotein may stabilize the protein and prevent

pr ot eol yt i CTHEERprasiRh védbr h&s%l%ﬂe NED restridfioR site vibich @bntainsGRAR the b0Bthd Al initididd ) -
Thus, %l RSEANTIRNRENIS Prdpeesopidiy of thodesiisi gefle. Thd it INdelrsris FoaiicEithmpadigiam bies
such as Xk itesynabBejgefier abl e t o conti nuous -1 ow | evel production. 6.
sinplified induction protocol A 15, Protein production by the plasmds-
descri bed. nut stehi s patent application and in copendi ng, coassigned U S

pat ent application Serial No. 514,188 is regulated by the thernosensitive
c1857 fsepr eNguetein, THich jis, gigeidsddy the besh isids itheqhit rsiiel om Jhet praresion ATt Andl Aoy bed
in the cdsAs tegnination efdiapsvarion iihe tatite GhPPHRtYE JarsCiitieR, isfmigaionyithin theccloned

fol | owed 'growth at 38 C. In contrast, the optimal induction of protein
synt hesi s_when using the plasm:d p8300- 1 OA or pSAL-130(15 or their plasmd
deri vat V& nyvol ved i nduct i on

Suitable hosts for the described vectors and plasmids are stralns of Escherichia coli suitable for
transformatlon including A1637, A2602, A1563, A1645 (c600 rm’ gaI thr leu~ lac— bl (AcI857 AHI
ABamHi N° )) and A2097 (A1645 lac AyA21 proC::Tn 10).

55 EXAMPLE 22

pSAL-130/5
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20 at 42. Cfollowed by growth at the same tenperature, i.e.; 42 C. This
el i'm nates the need to cool the fernentor. 7. ribosone binding site and

initiation codon 25 Thi s exEPastB@80Bdct or contains a strong
procaryotic ri bosorral bi ndi ng site (RBS) as well as a transl ation
initiation codon § an eucar ot| 9&8{? be cl oned w thout
addi ng t %h? ;"ftf‘ﬁ qno‘ﬁ PEh 'd ’5 'F g% i eé 5 ‘g ?scF'%‘S“ |°hE‘Fé:<‘9§'@§
levels 6 ene The met- eﬁwcﬁs ¢] m d(fer%a(i' asm 4;5-? E)O?j‘gg(b ﬁlﬁl

bi ndi ng OSOMar i n ng Sift

TAAGCéA %ol?’srlram A1 69\@ tgﬁsﬁtﬁmaﬁh us:h m%édfs Q(F\(@ﬂt from

the ri bfa%%@ of Q'HIH lel &l tb@ SodRedMido gon@IeanX inddetiofr @A %G €M bovine
restri Chbomi ndinfoRe Tt )%ﬂﬁ@ﬂw‘é'éﬂ{hovéﬁat %uenb@\&e@asptahcuaeedl\@%e NeSdiduS tok @ site
whi ch cprihydidime \Mntnhif nathrBiSoGH. trRe Bri@nof GGHNnkIbArodBed sy SSMIQB/5 Whd Sholedor t S
proper {58 of the tiah groRin drdtRcadayi theebhc@rnas caltliftediBy spatninydidlomadid Blud-Raited LBDS
i nMreds apajaprylahitie geld (Tabls i) oD onseodsousaditorygowsthd strainOrecanertthestGHeandibg produchll gridot ei n,
whi ch i purifyrtios/ihGieahalby ark ltre shios bs thdse dekerilio ¢or PBAL-13D/1®in Ereniplec24e X pr essi on vect or
and thereby prevents termnation of transcription at the tRl site or
premat uPAMRLERScri ption term nation within the cloned gene. Strains 50
Suitable hosts for the described vectors and plasm ds are strains of
EseHd? i BSALAT¥H) i suitable for transf or mation, including Al1637, A2602,
A1563, A1645 (c600 rm aI e thF | eu ac- b XcI 8 7 AHI ABa'rrHI '\Ll?agf

t|o o Fg

ﬁgQES(()AI %@fﬁ% ‘Jegtﬁ 'ssc Hg %@'ﬁ ’ s'"‘ éﬂ?‘ga;&%“ bed

xs stram roduces and inl uctuon avm C
in g:gf 5 Afg%imh&”fm& i i ol %"@aﬁn a ﬂsi
(AT % obbd BY JSAP- o% ﬁ b(aasra &in bGH
gene. § bR S Ao mqgélaa.xmo@ B@AC fﬁb@s)m pHGA4 (Fi Q. 6)
(ATCC No 39806) by Ndel and H ndlil di gestl on pSAL-f 30/ 5 was
i nt rodugegudLetos Escherichia coli strain A1645 by transfornatl on usi ng
met hegls™kKnown To those of ordinary skill in the.art. This strain produces

upon gr awvia capshLiimdlurt i on an anal og of bovine growth hornone (bGH) having
the am no aci d sequence net-asp-gin added to the N-term nus of the
phenyl al- 8wnck@itires m of natural bGH The anount of bCGH anal og produced by
- pSAL-130/5 was about 39 - 44%of the total protein produced by the bacteria
“as cab cul Stoslicuiy G%Qfﬁﬁi-q-g’“@d@mq“@ op [cgpein gegivm dege TRy, thes| dided trodald Wil gel s
(Tabl e f9ezingrediviendoipsed A e * ¢-JregriBamede cpiias prr 9% lover the bGH anal og
produced and purify the bGH anal og are the sanme as those described for
pQAL- 170/ 10 i n Exanpl e 24. EXAVRH#O,23 i e3FAL-|{L 70/ 10 The construction of
pSAL 170/ 10 is shown in Fig. 8 wxxerbD.descrii bexpri nj the Description of the
Fi gures pPSAL 170/ 10 was i ntr odNacickiel Nt Q EsSlgerfi chia coli strain Al 645 by
transformati on usi ng known nef Ma$O:"7HG § NXAar nj pr oduces upon grow h and
i nduction an anal og of bGH hayiNd)4SRe arfi #P #ici[d sequence net- 20 asp-gin
added to the ami no term nus off Y¥eobhenyl %8 ne form of natural bGH. The
anmounp of the bGH anal og produced by pSAL-170/10 was about 40 - 46% of the
total protein produced by the bacteria as cal culated by scanning the
Coonuasi @-isiceliemed SDS pol yacryl ami de gels. (Table |). EXAMPLE 24 25 G owth
of pSAL-170/10
The inoculum was propagated in 20 g/l casein hydrolysate, 10 g/l yeast extract and 2 g/l NaCl. Sterile
45 medium in a shake flask was inoculated from stock culture and incubated 15 hours on a shaker at 30°C
and approximately 200 r.p.m. As needed subsequent stages in inoculum propagation were carried out in
stirred aerated fermenters. Sterile medium was inoculated with 2-10% inoculum and incubated 15 hours at
30 C, pH 7+ 0.5 with agitation and aeration to maintain a dissolved oxygen level above 20% air saturation.

50 Il Production

The production medium contains:
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|. Stock Cultures 30
casei n rredi um (see | nocul un,
and stored at

then diluted two-fold with freezi

Stock cultures of pSAL-1 70/10 were grown on

ng nmedi um

-80 C. Freezing nmedium contains per 500 m: K2HPO4

Na

6.3 gr 3s EP 0 173 280 B1 KH2PO4 1.8 gr.
Ctrate 0.45 gr MgSO4' 7H20 0.09 gr (NH4)25OU4 0.9 gr Gycerol
44,0 gr 40 I'l. Inoculum The i nocul um was propagated in 20 gA casein

hydrol ysate, 10 g/j yeast ex E&Gh nidillysge O~ 1
shake flask was inocul ated fl @msdeeKk cul ture

shaker at 30" C and. appr oxi et lipo200 r. p. m
i nocul um propagati on were cajr Mysolpyb in sti

édg/l S

ei@pd ijncubated 15

erile 45 nediumin a

hours on a

A@_sg;eeded subsequent stages in
rygd agrated fernenters.

Steril® medi um was inocul at ednggit h 2- 10% i ndesibum gnd i ncubat ed 15 hours at

30 C, pH7 0.5 with agitatidnsiatnd aerati on tjoo.mmgmtlai n a di ssol

ved oxygen

| evel above 20% air saturatijofhiani®@® |[1. Praduagd ol The production nmedi um
contains: 85 48 EP 0 173 [2B8ceBilen@nis edlutiomy|ds milys4t e 20 g/l Yeast
extracy, 10 g/ K2HPOA™ Z.5 g/l MpSH' 7H20 -

| g/l NaCl The medium also contains 12.89m@h tér ¥
1 mg/ | Trafvags 168 RS Medhi dbod RPgrowiry

@\Lchrl% The

he medi um al so cont

tetracyclme is optional Qor Jprdagc(tlhn JJE 1sam ne

al ns

rTg\‘ﬂl ter tedistmCaiighindénd ahibtiésah Eéhﬁéfﬁhtbdlsbluh& \Qﬂ% fileNadrilifea sodaraRR 468 hddad {%l!ﬂie | S
ys f etefild pradudtibremetigh bstore Bediaficnt Sigiile diligse svution s Wkidsa initRiotoistopiyt 18i gam ne
and an#si Iat tb indectiomstepcanctzant10 gt @@lusask whd @idedere filter sterilized separately

and added tThetirace elsments saiutipn esdtaivs | on nedi um bef ore i nocul ati on.
gul ucose solution was added initially to supply 10 g/l. 15 At t

Sterile
he i1 nducti on

step another 10 g/l of gl ucose| ygg, added. T'rgeg,,t rgce el ements sol ution
contains FeCl 3 16 9f knélB 4,0 "

ZnC12448H20 2 g/l CoCl2 6HZEcL 6H.0 2 gé A1 NagMoO4* 2H20 2 g/ CaCl2
2H20 1 g/l .Cu0l2 Na MbOgrAHEES 13 Bgx 0.5 gA 2Conc. HC
100 m /|l The nmediumis inocul al escuri2bfo 0. § 4 gl 0%Ji nocul um cul ture and

i ncubated at 30 C. Agitation-agfatlion ratdsigfe 9
oxygen,l evel above 20% air satpuHs#iQ:on. Theg §8iod s
NHM Once cell concentration r

mai nt ai ned at

et to maintain a dissolved

70.2 30 with

is started. The tenperature is raised to

e&eisedClabout| 803nig/il (ODOso = 10) i nduction

27 C and maintained at 42 C for

1-5 hours. The&ndalthtislinBculatedivaR 0.5Ciokd iREtuRMCbulkRd b iRduBaté4 QY €. Agitdddn-aeration
centri f ugads Hdsdt @ mdh@didT® BiSsoRed biydehadveiiBoveRO%0Aalirabdn. HBH is maintained at 7:0.2

N\

36

40

50

55

with NHs. Once cell concentration reaches about 3.5 g/l (ODsso = 10) induction is started.
The temperature is raised to 42° C and maintained at 42° C for 1-5 hours. The culture is then chilled
and cells are recovered by centrifugation for hormone purification.

Recovery of bGH

Thirteen kilograms of bacterial cells (wet cake) are resuspended in 5 volumes of a solution containing
50 mM sodium phosphate butfer (pH 7.4), 50 mM EDTA and 100 mM NaCl, using a Polytron {(Kinematica)
blender, while controlfing the blender's speed to minimize foaming. The homogenous suspension is
continuously passed through a Dynomill cell disruptor KD5 (Willy A. Bachofen, Basel) at a rate of 80 liter
per hour and the homogeneous suspension of disrupted cells clarified by centrifugation in a CEPA 101
centrifuge at a flow rate of 45 liter per hour. The precipitate from the centrifugation step is collected and
resuspended in 15.5 liters of 50 mM sodium phosphate buffer (pH 7.4) containing 50 mM EDTA. Lysozyme
is added to a final concentration of 0.05 mg/ml and the suspension irjcubated for 16 hours at 37° C. Triton
X-100 is added to a final concentration 6f 1%. The suspension is then incubated for 30 minutes at room
temperature, sonicated in a continuous flow cell sonificator (Heat System) at a rate of 18 liters per hour and
centrifuged in a CEPA 101 centrifuge. The precipitate is collected, resuspended in 50 mM sodium
phosphate buffer (pH 7.4), sonicated as above, and centrifuged in a CEPA 101 centrifuge. The cells are
resuspended in 15.5 liters of 50 mM sodium phosphate buffer (pH 7.4) containing 50 mM EDTA and 100
mM NaCl! and twice precipitated and resuspended in 155 liters of distiled water. The precipitate is
collected by centrifugation and stored at -20° C.

Purification Of bGH,

The precipitate is resuspended in 30 - 40 liters distilled water and solubilized by titration with 0.5 N
NaOH to pH 11.8. The solution is then continuously sonicated and clarified by centrifugation in CEPA 101
centrifuge if necessary, or filtered through Whatman No. 1 paper.

The clarified protein solution (32.6 liters containing 297,000 OD's at 280 nm) is divided into ‘separate
portions (6 X 5.4 liters) each containing 50,000 - 60,000 OD's. Each portion is ultrafiltered separately
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35 Thirteen kil ograns of bacterial cells (wet cake) are resuspended in5
vol'unes‘of a solution containing 50 nM sodi um phosphate buffer (pH 7.4), 50
nmv EDTA and 100 mM NaCl, using a Polytron (Ki nematica) blender, while
controlling the bl ender’ s speedeP® 1va2goBie foam ng. The hom)genous
suspension i s continuously passed through a Dynom || cell disruptor KD5
(WIly A Bachofen, Basel) at a rate of 80 liter 40 per hour and the
honogeni@eygs athl! ’éfﬂfie’!)‘??"dﬁfaﬂieéﬁ%'[ﬁ’?%mt'ﬁ'éhf%1Q9I°8‘P Mpleadpr Weight euiol cossejlat tme 1 n a
CEPA 10THE: Pt § A5 [ItePYtiep ds eoncenteptad; tp ér"tepéﬁte"mfu‘fo'umwe'emﬂe@trﬁ? sat e
fromt h‘e’"eé’@H P‘H‘ Eﬁ"_’@ﬁtegff ﬁ?"gte%mcr dts Qp! %ff"’f“@g‘i} amrM ﬁ°’i‘5 befef Pf’er s of
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794y coffthairstongmpetel EDTA and 100 mM NaCl and twi ce precipitated and
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Activity O bGH Anal og Produced By pSAL-170/10 30 1. Radi oi mmunoassay
Conpari son of bGH Analog with Natural bGH A solution containing 100 ng/n
bGH anal og was prepared in phosphate buffered saline (1% BSA). This
solution was diluted serially.to EpadeneseBt ons of 50, 25, 12.5, 6.25,

3.12, 1.56 and 0.78 ng/l. Duplicate 0.1 m. aliquots of these solutions
were submtted to RI A usi ng a doubl e anti body procedure. The dilution curve
was 35 &ﬂ?{f&?‘%‘?@@%’af“ﬂﬁ’c‘ BBtgiuERBi t h natural bGH. 2. Radi or ecept or

Bi ndi ng §a¥ Aééadi oreceptor binding assay was perforned with rabbit |iver

menbr ane ri bed by Tushima, T. 40 and Freisen, H G, (Y. Chin.
Endocr ., Vet ah. £ U3 detiviy o rithert'S Jgrgx. G B3ty haSEh B authenti c
bGH sof ut %ge ,glrE c“ gdf : rlo "by éaﬁbjﬂ% B seo?the$ Ego

i ncubat eGuslthe folid 'cﬁﬁtdem rQ{rat V!B t§1 gEr Qim?%r%%&-vbéi’or@y n{T{nth
assay bufafn@/srzn(rééaumlb&reht&,y.eieﬁof %. &@ed]  Dovine serum al bumin, pH
7.6). The tubes contained 1251- bGH (20 000 cpm of preparation of 30 - 60

uci / agje, Grbh of BbErid Cotaininy psODEMIAr ane protei n and either natural bGH (1 -
100 ng) or éxiracis of bactertal bGH The result denon- 45 stratred that
the bGH dcstockiQujuresf t he bGH anal og is conparable to that of natural bGH 3.
Ti bia Test The bioactivity of the pROL2 produced bGH anal og recovered from
baeteri al c8ptkscutisesof PORS TU VRxGagrpWreonseassirh magium ¢epe Inpeyiuand] they dilptadi typfeld witst .
(Par | oif, freeging mesjumznd storpm oY ¢-(fEsegpg Medigpmntaipg:  1126) . Rats were
hypophysect om zed at 28 - 30 days _of age, then kept for 10 - 14 days

wi t hout treatnent. Bovine growiiHboy none detiswas firom bovine pituitaries or
fromreconbi nant Escherichia ¢atH.p@as di ssojlverin 0.15 M NaCl + 0.01 M

bor at e,, PH 10.0. Rats (4 - 7 peMa@raxup) receiodsdr dai l y subcut aneous

i njections of bCGH sol utions (% MgSIR5HaQ/ day |io®e@r 2 cc) for 5 days while
kept on a normal diet (Purina|RHta)E3®%w and W% adlibitum. 55 The aninmals
were sacrificed on the 6th day,Cydse Ferpefral ¢f4khed- bones taken out, cut

| ongitudinally, fixed with acetone and stalned wth 2% AgNO3. The wi dth of
t he episphyseal plates was neasured by observation through a dissecting

bi nocul arn. (hbtden) . Mean val ues (40 readings per rat) were used for the
constructon of 1ong dose-response curves. The results denonstrated that the
~bGH act i vi t Yhedhoctlbve waSgkbpagated ih (@0 [gi! oabein dgldrbifsate, 1Y bad BBra2iG0d BL/ INGSHL Sterild 0Q
i's conparredsiue it @ shahatasiofvasriacuated froyGithck EXtARRhEINBalEd 15 hourflor a phabdrat 37E and

act i vi toy agproximetein 260 npem-dhaegdedoiusenienistages inderselem [preradeten SEP dauied ou}dit tiged

syst ens che@ied fereantern Jiarilenmpdivmg waggipoqylatep wih BviO% gk AviaRY 3R iRsubated 19rhowe it
condi ti o9 G PHY -S4 polipianape aesfian fomaintaindisspfyedronyaer (7Y eh goouut s HeRteT at es

suppl erren‘@ the growt h medi um for the host-vector systemw th Cu and/ or
t

Zn res%JI reater yield of the enzyne in active diner form 70 Gowh
of Bactleria Til 1. Stock Cultures Stock cultures of
pSCD~ T1 | %@&éﬁ&gm%ﬁ%{a%n medl um (see i noculum), then diluted twofold
with is freezing nedi um and . 26 g nmedi um cont ai ns:
K2HPO4 6.3 gr 2041 8 gr 20

Na Citgate 0.45 gr EB@"“PCVHZO 0. 09 gr (NH4)2 SO4

0.9 gr Gycerol Per 500 i (g § 0 ﬁ/f”bm he i.nocul um was
propagated in 20 gll casein jh 83 |§ﬁ§ te ,yeat extract and 2 g/l
NaCl. Sterile nediumin a s agnflask vvas i af }ie fromstock culture and
incubated 15 hours on a shake h,é’g;;m 300C, and Sg oximately 200 r.p.m |If
needed4subsequent stages in | e carried out in
stirred aerated fernenters. 'yJ di gefl ated with 2-10% fl ask
culture, and incubated 15 how ith agitation and

aeration to nmaintain dissolved oxygen I eveI above 20% ai r saturation.
in some of the experiments we added:

50

CuS04°*5H,0 0.8 g/l
ZnS0y *7H. 0 10 mg/l

85 Biotin, thiamine, and tetracycline in concentrated solutions were filter sterilized separately and added to
the sterile production medium before inoculation. Sterile glucose solution was added initially to supply 10
g/l. At the induction step another 10 g/l of glucose was added.
The trace elements solution contains:
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[1'l, Production 35 The production medi um cont-ains: Casein hydrol ysate

20 g/l 40 Yeast extract 10 gAl
K2HPO4 2.5 g/l - 1 g/l NaCt -

5 gAl. Biotin OE@§%?FZ@§9

Thi am ne 1 ng/l.Trace el enents solution 3 m/lI
Tetracycline 12.5 1 of the, experinents we added: 50

CuS>4 51-120 0.8 g/l ZnSO4 a;E ppis5 Bi otin, thianine, and
tetracycline in concentrated szdp}at‘ﬁ”éﬂs werdfiller sterilized separately
and added to the sterile prod g I gg}efore I nocul ation. Sterile

gl ucese sol ution was added i i aE Hg v ly 10 g/1. At the induction
. step another 10 g/l of gl ucog \elg %ded ;je trace el ements sol ution

contains: 51 EP 0 173 280 eCI 3 0.5 g/ 16 g/|I znCl 2 4H20 2

g/l CoCl 2' 6H20 2 gA Na)l\&gp,_,gﬁzo 3000hin ICaC622H20 19/l CUd2

1 ¢g91 HaBQO3 5 g Cone- 100 m /1 10 The nmediumis
= noclﬂ at ed W|th nocu um. cu ture and i ncubat ed at 300C -

Ag re i mta . : 10{, oﬁ'ﬁ‘f °/ Ir tur: omr ctllllsrq%*zq(’éﬁgphoabove
00/ a|r 'sdg}x.igl conce %}:f ﬁ@ s’al(g?nd?cnw& arts "ehel’ tef H

copcent ratnue Qmase%i&D "éﬂ;u hod HEL Dy, Shidl G The

%raéehkf 4o ha%ov%r%&ﬁ n :ﬂxg & i gdnne ours he
cu ture 1s then chi d, and Ia cells are recovered by centrifugation for

enzyme ﬂiE.UOVtFm@i:Is@ﬁ. RECO\/ERY OF SOD One and one-hal f kil ograns of
bacteriar—tcTel'ts (Wet cake) are suspended in 12 liters of 50 mM sodi um 20
phosphat eotphd/on8half KilbgrainsRs |byididriaince(S<iwadaRd) | afedgdusitngsade 12 Wds loESCaMtsoilich | NQ

t he spamdsphate (HHT.8YjiZ & PHRRNKKEgmatich)bidnasrad iy DaktSing the [3ege itOminimize Gaming Mo us| y
passed Homogangdus auspyrsiomis| contio@lusly plissaduipbugh alivbontiliell ldigruptée KIBAGHnfre BachBarsel ) .
The honksgeln dbe Sormagensops suspengifn ofi disruptidecklis &1 bapicated eyl T gengichouss figngeedl and
cont i nwesntgfugadoiy & SIEPA ZIR# certviftgsi TheySubeinatapt IERRA (o 2 dpury jaf B3)6. cobled and
super naeeniuggdsastieferee dhe elar supgmatery ineoneiiated tooblterdn arilinoenReficenuiieatitration

bef ofe.%eYifR “%’Pgebﬂsoog @F‘Haat"ﬁﬁf“ quipfl Gapte typaRIGQ) Jhe cprcprirated ﬁ’°§'"l\ﬁ°!“F"?"p'6r e
Pel | i cdi¥™H t‘Pf f “I “2‘?' clemn @eK@JQEﬁ %@"%b eﬂﬂb‘ b

Q

eed dr gSodigp
caset t eZ°Y %E ! 78) ten ? FrF° 2)4' E{gcﬂq ly %érgg e '??Pough a
DEAE- Se qﬁ;_l fa (% m | 3 or. ec;§ d wut %t) Cﬁ, ns— gg g di um
phosphal e @iﬁf mM l c?us%’é Qe t QL g(!fwn
concentgegt & s h Lwc%eda 24 ag W ERAURbLHS
mM Tr i S5 I-Qdmgg ’so ru &&el %ol@tlo r& TR cMm-

edquili bgeasme\eumn &:ﬂ.nﬁ%&' mhsfo el ézum%etat;r bafepghurfnme%odawelaa@ odMislnh @, 20
MM Tr i shdicdmd b bnd ® lshit/ grddiend 100-860mfr Kt S@Dﬂ;@ht@iﬁﬁg (rEktions 2440 calibéddn . SOD
cont g NjefghtddIuaing & PEfcoRiifafitation @6icadnd FEAMRAL r at ed using a Pel licon
ultrafiltration device, dialyzed against distilled water and then brought
to 100 EAMPOERTIM acet at e '

" Enzymatic Activity of SOD Produced b)} Bacteria
40 :

The purified human SOD (hSOD) produced by bacteria in Example 26 under standard growth conditions
(that is without adding extra CuSO,4) possessed only 5% of enzymatic activity as compared to bovine Cu/Zn
SOD. Analysis of the metal content reveals that the enzyme contains little Cu, and that is only 8% of the
expected value. Furthermore, it seems that most of the Cu'" sites are replaced by Zn ions since the protein
45 contains almost twice the Zn requured However, completely metal free apoprotein, prepared from the
bacterially produced hSOD regams essentially full enzymatic activity upon reconstitution in solution. The
solution contains both Cu” and Zn _' each at a concentration of 1.2 mole ions per mole active site. (Table

V).
The data presented above suggested that the intracellular concentration of cu'" is limited and
50 msufﬂment to saturate the hSOD produced. In a series of experiments we have demonstrated that elevated
Cu"’ concentrations in the growth medium caused increase in the specific actwuty of hSOD. indeed, E. coli
grown in casein hydrolysate (Example 26) supplemented with 200 ppm Cu v , produced, after induction,
fully active hSOD with the natural composition of metals, and full enzymatic actuvuty gTable V). Additional
experiments have demonstrated the same effect when the amount of exogenous Cu'" added ranged from
55 50-250 ppm. We have seen a similar effect with LB (Luria Broth) medium supplemented with 75 ppm cu'".
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by addi ng 1M sodi um acetate buffer, pH 4.8. The protein solution is then
further 'separated on a Cv Sepharose colum equilibrated with 100 mM sodi um
acetate buffer, pH 4.7. The columm is devel oped usi ng the sanme buffer and a
salt gradient (100-500 nM NaCl). EB®HI®R0B™ing fracti ons are col |l ected,
con- 35 centrated using a Pellicon ultrafiltration device and |yophili zed.
EXAMPLE 27 Enzymatic Activity of SCD Ry E)éj%(zed by Bacteria 40 The purified
human SCD (hSOD) produced by bacteria I'n anpl e 26 under standard growth
conditions (that is w thout—adding—extra—CusSOl)—possessed only 5% of
enzymatic activity as cpriistifteandNptahGoitantot 8QP Prep&eons Anallysi s of the netal
conteny reveals that thp gggy e .cont gl nsMohé/gung.nQ d ,Aclp,nﬂ that is only 8% of
t he expected value. Furfhernore, it geeps—that— he Cu sites are
replaced by Zn ions singe the protein M q ai ns ‘éﬁ"Pro:;t twice the Zn
requi red. However, conpjeiseby netal fire@7apopreat €i n,16pr¢pared fromthe
bacterially produced hSPOR2poeegaens eqgsaii al [002f Ul | emzymatic activity upon
reconsti tuti:on i n sol ut| disconfideds¥It!i dBicgnt®8ng bB¥8h Cu and Zn ., each
at a concentration of 1] 2SRBi e i ons gder088vlje Wt ilve2789t¢. (Table.l'V). The
data presented above supe¥re’PR hat tlhé97nt|r a1 |jul 385 cpncentrati on of Cu"
is limted and 50 insuf f OP&™ o sdt urat € t he HSA®r oduced. In a series
of\erxpen ments we have damn&ierpawskdelwbedahma:buede QHe MONGR (et AldindNS 1N the
gr owt H® medi um caused i ncremaanhe sudsdhes Spexdnf i.c activity of hSOD- Tndeed, E.
coli grown in casein hydFrEOpgedpered ésdasquibe i2 Sjampla 2P| Toermadigdused did 200 ppm Cu*
, produced, after induct pml\alnthmddgd@tct AVZAASOD Wit h the natural conposition
of netals, and full enzymatTcCc activity ~lable TV). Addrtional experinents

have Q@”D”%*dbaéoﬁ&n{réﬁen§ﬁé?@ dBtbrinied pYRR MR AR {Loy, 8X0 FREMgH .4, agkeled
ranged f h@MukBRAEaI2 R, D Biol. Whet Y3, 566175 31981 MUdid! boing @6rumViEubh bhin s Gibridda

Br ot h) rmdMWThﬁ&HOt%hﬁﬂEdﬂBrﬁdndgﬂ thd) inAlRitieP 31 tedudien of fekridytochlofmnd-c2 Wéte Bhrid\BUEad V
Acti vi t ydestribed/By 8cC&s0 BAdFridovich (IB6Jard?0. D &ideFritidd 3B, 1.5J. Biol. Chem. 244, 6049-6055 (1969)).

Pr ot ei n Cuand Zn content in pirb S8OBwheparations wasAetenvineld\by Gtamic absorgfian. SOD-apo enzlying wasSOD1
0. 07 25 prépad®l accordifihd Werer andZyertmann (Weser, U. a@d Bdrtmann, HQ:, FEBS Lett. 17,(078B0 (1871))
Reconst i angtreepnsifiipd by(pirguitaneous’ @dlgtgl of Cu ap)2 (JevREHL., Latrenta, G.S. and BecR, G, Arc.

0.90 BipgempBigphye 250h16-128 (1982)). 0. 97 -1.01 2805 hSOD (' Si gnmm)

1606 *hSQD prepared as described in Exanple 26. The medi um used di d not
contai n E¥MBAESEd cu and zn 2hSOD prepared as.described in Exanple 26. The
medi ur??ued id contain the ¢ and Zn 20 SOD concentrations were
det er m ne@ By W& PRIYNEU PP , Rosebrough N J Farr

A\/ and Rq'%j% uence 64 ino satt grmwo% r%nhusg? l% e)r
serum al py @Jﬁ{n é\ AEASTRL G o a4 é?, ﬁn |It tk EPI on
of re@wcanqﬁs Sy e m&ﬁa.\‘é LG R UAL i s %@‘Ta s

and Fri dgsieh i Mehebrefole Mat olubib #88b G acchssibledto 5B pro §iﬁ§ erfyfhes which
6049- 605 Rmodda® Niermintl nibibnd. cont-ent i n pure SOD preparati ons was

determ ned by atomi c absorption. SOD-apo enzyme was 25 prepared according
to Weser pmadsiblart mann (Weser, U. and Hartmann, H.J;; FEBS Lett. 17, 78-80
(1971)4 and reconstituted by sinultaneous addition of Cu and zn (Jevvett,

S. L., Latr &¥akave @n®nsirgted R bicteriOwitith arghinducedBio pekieomiar@i aypshiyis of HB0B when GovrP 8
(1. 982) ) on BB tygrolysato\medi PPgyoRian anzySetigells ineglivo pro@ia che proggin Prenduesd ¢ah SOD

The sequé?]é‘é""ﬁ?d by reRiuting japs adding pek tagyniseng BY ni Aus iBF- Yngrmestedy) tedpcteria
pr ep ar ed caé_lsbedéigeqdl i) gradqu enzymatically active hSOD by growing on media which has been supplemented
45

with Cu . While not wishing to be bound by theory, we believe that- certain components of rich media

(such as LB and casein hydrolysate) chelate most of the available copper, such that the bacteria do not

have available enough free copper to f||| all the sites in the SOD. molecules, which are being produced at

elevated levels. The addition of 50-250 ppm of Cu ** ions to the media apparently raises the Cu’

concentration within the bacteria to-levels which are sufficient o provide all the Cu * necessary for the
80 overproduced human Cu/Zn SOD.

EXAMPLE 29

Reduction in Reperfusion Injury with Recombinant Human Superoxide Dismutase Following Global Ischemia
55

Human superoxide dismutase produced by the host-vector system pSODS1T11 in E. coli A1645
described in Example 3, grown and purified under the conditions described in Example 26 has been shown
to reduce reperfusion injury following global ischemia.
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Exanpl e 26 was determ ned by Edmann degradation. The am no acid sequence is
identical to the N 36 termnus of human Cu/Zn SOD, that is

Al a- Thr-Lys-Ala-Val. This confirns the authenticity of the bacteri al
product. It seens therefore thaEPtht3R80@I e hSOD i s accessible to E. coli
processi ng enzynmes which renove the N-term nal nethionine. D scussion 40 W
have dents Fat ed at bacteria which are induced to produce |arge anmounts

of hSODSRRRA YLEREH oF BEPXLYi n hydrol ysate nedi a, produce an

enzynat I C%IeJnXle an Ldr wme rL |t£"1 25%%(9'3&%%% J;'ml A?nﬁ% %gtgerf ﬁlerr arts eJEnIoV ted by
reconst Lr;d%uc ﬁ(ﬁ e atd, was’ca lateld rQiSme i dly,
the bacheel @on@t@:'i{ és&ré‘ H@ BpwﬁérP H@% |¥<§T3(Trdb§-ﬂn &s BlchrbohSie Mtioqr O‘M ng
on nedi gonthing N1 1RaaMDRRIIM SHRAGE B Ve Botdsaiui Erfforibd] - 3.0VMM QaiBigHh cHodd! 19 hid D

bound bihagriegerh Yulphi®, 08! R \VEDTANGHY GBS Infll GludeSTRRN BB t1Ral GH ddiueid Rl bf %Ch as
LB and admien bf ippdkiobiyiy 28 e)M saivel Bidafhon®s tThe berfubste @xshubbild enirapRRwith9E%h t hat
t he bactegéraardios% aharbbradiexidey Dolosdny dove Masl gamokdide tont UPPVIR tsamplé kube dly Ivatd@ Si t es
- i'n the SPDitonlTbe hbats ,werehpacét atri@5 bestyiginyle byl vight derdriculed ppcing eth b @dick |seaked ine

- addi t i osatwitecoEntaaSAM Shieridef enGased incrolysthyiene Hebingeatidacoanspted e Enssr S-S etinulatoe Cu
concent faniastifatjlaftventrieulee contractiterfiingtianoa [atey ayblen hefleon wap éecstgfthe endeaha 108 cpr ovi de
al.l thelewyh ohBE d9& ipipa.fqarefufiy, purgnd °f(ﬂférubtr"?§d‘ﬁ'éé‘8"’}‘fﬁﬂ%ﬂa @uhrEsrwayCrePceSk ARRLE 29
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of wat evgiunvetrickily by meatiufn sspirdtiore por b RgiRGa, 5 @RAGtEO Bk eeflbw fahd bited ab,Ud0 ad 45

cont as nmingted déf fedeMisoodi um chl ori de, 6 nmM potassium chloride, 3.0 mM

cal ciumchloride, 1.0 nM nagnesi um sul phate,. 0.5 nM EDTA, and 16.7 nM

gl ucose NugleahMedreticf Reseriangg Mletid@isust ed to 7.40 by the addition of approximately
. 24 nM sodi um bi carbonate. The perfusate was bubbl ed continuously wth 95%

oxygen andhopheus3h NME;spadira were ebtr'ms’ar # Brucka Whih 180 seasisrester P‘r"cﬁ:hTPH%'" NIWes anpl e

t ube 3by§?f%g‘ﬂﬂﬁﬁf’%"6°““& ’}Q%Q tg?ﬁf:;'d ?H"é‘gﬁe%mf%m% f"?iﬁ?& é'd72<'§f’ ut e
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car ef ul &K%{ég@ @(fo ;,| £S and connecte vra a ree way stopcock to a
... - St at harm P23 transducer. Isovolumc pressure was recorded with
a Br ush gharisnvamesl iftthdoffidr pMArbrh INWER SpSctral €COrder. The ball oon was initially
inflated via a syringe with a volune of saline sufficient to produce an end
di astol i ¢ MEagsswnEeof dfracfulanpHigyas Adtdrmiadh B the sbeniebshilr (e iegnandanid ehesbiape d

pr essur gealky theddllowitg enuaiod di astol i c volune. All hearts were subjected to 30
m nutes of global ischema during which tine the hearts were nmaintai ned at
3rC by a fl ow of V\Béﬁn pe_rfUélﬁte ar pu d tsee heart. Bmtal interruption of
aortic in-flow was acconpl iShed by CT oss cramnmpimgthe perfusion |ine.
Forty®five mnutes of nornothermnic repedausi o 20 6037t 2C) fol | owed the
period of ischem a. Recovery of Ieft ventri cuI ar devel oped pressure was

cal cul at eq

“schent o, (REONE gn égrzzr:;aa rr*me Lo lalidiame i e ves
61&

rei I’lf a egf) e Oﬂ anIgs oﬂ\gre

neasur egrggg sane vo urre rerrove af t%e onset o
| schem a. Coronary bI ood fI ow vvas nmeasured volunetrically by vacuum
aspl I at icREhtiREdnF MbBLdIRS RGWNRR spedi NUt es after reflow and after 15, 30 and
45 25 mnutes of reperfusion. Nucl ear Magneti c Resonance Met hods
Phosphor ousstimaioNdVRR  S436:L phadphverbRin® IPEr), Neiendsife arigBbsphidte ATAY] s8felis e mbigariiet er
at 4. 23 pmpiste (Pin were abtalted by planimetric measurements of the areas under the individual peaks allowing

for the computer determined normalization constant or scaling factor. A Hewleti-Packard digitizer was used

to perform the area integrations. Quantitative data thus derived for PCr, ATP and Pi are expressed as
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30 bore superconducting magnet. At this field strength, - phosphorus
resonates at 72.89 MHz. The di aneter of the phosphorus probe is 25 mm This
i nstrument was operated in the pul sed Fourier transform node and interfaced
to a Nocol et 1280 conputer and t R UEt3R8081 ect ed on hi gh density nmagnetic
di sks. Because of s-' the field stability of the superconducting nmagnet,

field/fre uency |l ock is not required. Five mnute proton decoupled spectra
were col P%%T‘E?i r%"ﬁ‘F‘E"P'Eﬁ§P’E’H{‘;§g‘F’BI | owi ng 450 pul ses delivered at two second
i nt erval = ? or! meloco,ons previ ously docunented to result in mninmal

spectr al SETRITEN The data were accunulated with a 2K table at a 3,000

Hz spegt rals(aygngg,hheahs wérb H&Bé&ﬁlo%g}l&uﬁéue Intracel lular pH from NMR Spectra

40 Ve BGHERMEN{n <& ThEthbas Gh [l Bloud? WeldBioatd@ tuith B0 BES uiits U1 HufAgn GBI

shift (60) of thesipBlsigRdbriutb abRciReaRkvitd )8, 200 Rirhd) labiAis i@ 86 4 ab i BetwsPH

= pK - | 09 just' prior to reflow, followdd4y a continuous infusion of 80,000 units during the first 15

6A hules ofesflolvChIODMWasTHiEDIvéd if Hkeh 377 ReBcRinigetst Dica®biaBCleRysate.

chem cal sl valnr®s Toe hearterpatisrgealp rrederbd @ a0ty Holue of eartusas guet @ior to reflow

phosphocr eat i ne willared bg nerebtharinicedpgriysien.i ndependent over the range of pH to

be encountered in so these studies (pKA = 4.6). The constants used in this .

uat i onRegults pK = 6.90, SA = 3.290 PPM and BB = 5.805 PPM as previously
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preser vi rfg Seh &S fRanmgartoer WA. Bedien Ad.raijal. [Fivetlbw, Hypotraeid Lunch@reservaion wiht a
singl e kIQi‘MQBy Free-Radical Scavengers. Transplant Proc 17:1454 (1985).
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so treated that did not have a creatinine clearance at |east tw ce that of
its paired, untreated control, when neasured 48 hours after

transpl antati on, The nagni t ude of this benefit was therefore quantitatively
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Bl BLI ~Neuwi rth, 0 and Di kstein, S. (1983). The effect of cyclic
[ |Uld punp. Current Eye Res. 2(8),
oxi de di smutases. Ann. Rev. Bi ochem

44, 147 15%sm|d pTVR 279-8 directs expression of a novel apolipoprotein E3 analog. The N-terminal sequence
of this analog is met-leu-leu-leu-met followed by the sequence of mature apolipoprotsin E3.
56
Construction of pTVR 279-8

by

The construction of pTVR 279—8 is shown in Figure 25 and is described in the Description of the
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10 3. Manson, P.N., Robert, M, Anthenelli, MM, Mchael, J., Bulklej,
G B. and Hoopes,, J.E. (1983). The role of oxygen-free radicals in ischemc
tissue injury in Island skin flaps o ffyagepy 9- 198, 87-90. 4. M chael son,
A.M and Puget, K. (1980). Cell penetratl on by exogenous super oxi de -

di snut ase. Acta Physiol. Scand. Suppl. 492, 67-80. 5. Perlnman, M and

ai un, J. [Figufed IRl plasmid sTVREETS-8 bal Hotit dspadited ialﬂ{ei/tTCC(undeead:cesmdotoI”ﬂsEiwl cells.
Arch. 15  PliSmitt p¥M 190|(Figug21) H¥35paR@ly. dighstetwitic Ayal, Sfilledind ubibgithb dienowDralyinert $076) .
Aut omat | @NAeolimerieseg, kiskted enditasforingd iolerfe sdi- The resutting plasmid) mgrthich @el$t Aval sitelhad 15,
550- 553. bgen aifainaied. tasigngied PTV 26446.0vpp digsird P germplasen witihldet and digateskip the idowike| i al
punp. Ph spthefigeligpnycieatigdsii tted to the Senate of the Hebrew Uni versi ty of
Jerusalem 20 EXAIVPLE 33 Canstruction of p9200 and Production of bGH
Using. p9200 in E. cgli 45 and ~A4255 ruction of p9200 is
shown. in Figure 26#61 1 escri.bed inth Dgégdsg?c % Fi gures. pHX4
was cleaved with Cal and Pstl, "filled in" USI owfragment of
DNA po ynerase | and then the |arge DNA fragnent was isolated. This

fragment. aspyh 'r&@ﬁn%dplésﬂudade%léteﬁ %ﬁﬂif?/@la wa® FILréIoI?ﬁeQ%t& B&olt RI649G1I reds known

resi st angemg&NG ddinaRBhd; olBBnthifif b sl welEiaBHTG hbrilitier and
Aval and ug.kgmp-uawka bl nchGotldbl Sb.1218 36 ORI idigntg BERE pRImiDMS inEEsye 1
The-r €18 UlséduBiibing) Staifi A16p% 26Minig PASEEDBRI Hag tednNdeBthitbdd thel BECCI DGlisr AQSRRA sNoOn
Nunmber AB®®753215. The plasmid p9200 is similar to pH®4 (Figure 6) however
t he pl asm bTYBrE788 Pradates apyrchrowte and migtiengeanakg bt hanap fapclippnraéin ES having the

resi st anewino Fied jrlauenné chepORGielrarst bdsiedh 1 ter Ndarwines pinnaturd, apolipbprotein rE3i ke
A1645 andhefiods used to QMQ'BSStW o igengdablotese dascriped foyp 7R duExarple Whexcert thaldhe  of
or di na®y Peied|of inygtigntgh 43¢ was ‘I‘ﬁb%’{,f 'Stt“?’éﬂaﬁés ﬁ'F‘B‘G’Bced upo rowt h and i nduction

and anal og RIVRIZEYP Meed \?\Iiﬁp"ﬁ ssHeKis ‘?’i‘dhea pteefSidote 35
et - asp- g1 e e e Pabif! g% d 9&05 S99, e
oty a'F ing PEtRLE &Y

aut hent i afpr, 80 miggeRq LM 2i ns was
roughlz\é @%ggt to that produced by pH&44. The rret hods used to grow
strain A O (host strain Al1645 transfornmed wth p9200), recover the

bGH anal %ﬁgg! n by clobi "Qﬁ"@%@g are identical to that described in
Exanpl e 5 ng/i of tetracycline was added
i nst ead QonshQQion 8 JTv@bo ampicillin. 40 The net hods used to grow and
' |nduce,osr1"a'|—n—7:4‘z5ég'f\ip9200 whi ch has been designated A4320, are descri bed
in Exanpl e i conkliactiores: o Socis exdbwh & Aigurd I7)and Beschtiitlinamabeayiptisreot i Eglies. dhe t O
t hose dep@smibads tastneiddbd insertirgtremdregehd derbefrah haipasmid 320 1§(Nomb the tNdelisie
- A42p5 tr anBS9r(Figate Wh)t Thet daastrpdtiors ofi o0V P 8R0S Misvlossd de@wparezhtqnanbIﬁ@trdW@Cwauer
Accessi 0ANNbRyblishICrEdP P8, 1985 and alsRipthacemespendog Us eatentpapplicalion rSegal e wi t h
t he t ewr &&4/t88i filrg Jylyr16, 1983 whikhdnherae haxpdrated tyaeferapasi ci | | i n can now be
elimnated fromthe production process, thereby elininating possible

cont anmi naYntBesisof h@'ﬁé“aﬂgnal pr oduct WI t h arrpi ci I I i n vvhi ch can cause severe
allergic reat| eu-

ApoE Anal oagff I 'Chl %ﬁ%’ﬁiﬁ?‘?@%ﬁﬂl @Eﬂs“gf’ rtr Sl ?‘?‘?:E,gj“%arﬁw Itq %%13 ot ei n

E3 anaf’ 0 zz ;md atur ;’r:lldg)g‘h o sed g’?{EW t

ol | oved Ay E nstructio
pTVR 279- %VS‘F 'e const r uct I on o ry'?grh?ag th(% I s s own |nrnlplF| gure 25 and is
descri begyapptdgs Descri ption of the 60 EP 0 173 280 Bi Figures. The
pl asm g pTVR279-8 has been deposited in the ATCC under Accession No.
53216. Plcaastiuction 3MPrdiBkbphi€ Betiis @ndBrbdusith oPEEH Usid Brotetiopis Hets Wi t h Aval
"filled im™ using the KIenow Tragment of DNA polynerase 1, |ligated and
t r ansf or medProtatraphi. straigd of. E. Thiehave dednt ¢congruptbdi ghictd enabietighdérvet breteiB’ exphession by t e
had been reny wf thatrextioustieddsgivad eldsnpds\bvad #hetSgrowmis adinigigst media. The edwahtages @hawi t h
Ndel asrd ba¢teriat grovth protopad usingl rhigiwaigpdia are:
a) the bacteria can be grown to a higher cell density;
b) it is easier to duplicate growth conditions as the media components are "simpler" and therefore of a
higher quality; and
c) the media is more economlcal
55 The preferred prototrophic strains of this invention are designated A4200, A4255, and A4346. Strain
A4255 containing the plasmid p9200 has been deposited with the ATCC under Accession No. 53215 and is
referred o as A4320. .
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5 synthetic oligonucleotides: # 1217 5' - TATGCTGCTGCT
# 1218° ACGACGACGAAT-5" 10 The resulting p'asmd
designated pTVR 279-8 was transforned into E. coli Al 845 using methods
known to those of ordinary skil EPint#3e80&1t. Cells containing the plasnid
were identified by colony hybridization using 32P-1abell ed oligonucleotide
No. 1218 as a robe The |dent|ty of the plasm d was confirnmed by DNA 15
sequencEay 5 A the I9gra8poE Ex2 has been dep05| ted in the
ATCC unde n rodu ce
nduct o °§wgpgﬁa'efweﬁ Sl sSSPl SRS Bk
sequence e Tel-Teu- 1 eu- net - added to the N-term nus of natural
apol i poprotein E3. The nethods used to grow the strain are identical to
t hose described for pTV-170 i-n ExanpB&I@inexcept that the 20 period of
i nduction at 420C was 1-5 hours rather than 15 m nutes. pTVR 279-8 produces
an ApoE3 analog which is less tgxic_ta t_?:ﬁ g cteria than the net-ApoE3
anal g produced by pTV 170 and STV ﬁé‘@c &°Ret -1 eu- | eu- | eu- net - ApoE3
anal og continues to accumul ate lzn theCCeI l37&¢6en after 60 minutes of '
i nduction at 420C, reaching Ie g‘éci 97@%9 ng/liter culture. 25 EXAMPLE
35 Production of Human Growth nal'og Construction of pTV 300 30 The
comstruction of pTV 300 is shovvn in Figure 27 and. described in the
Descr§ption of the Figures. The plasm d was constructed by inserting the
hGH gene derived fromthe pl asqi d @{:\écl%@mli nto the Ndel site of P579
(Figure 19). The construction pTV 18(1 i_s disclosed in European Patent
Publ i cation No; 0 131 843 A, ubI RS STRE ary 23, 1985 and also in the
corresponding U. S. patent appl i6cat pawrcSersialg No. 35 514,188, filed July
15, £583 which is her eby incor Ror a?_l%dé) 4 %f erence. Synthesis of hGH Anal og
pTV 300 was introduced into E. “col & -é 341645 by transformation using
met hods known to those of 40 @rdi WaBpOsw250% n the art. This strifn
produced upon grow h and |nduc§| 0N ¢ qg %nal og of human growt h hornone which
is defeted of the first 13 amno acids of natural growth hornone. The
nmet hods used to grow the strain and purify the hGH anal og are identical to
t hose des®esebedl rdsiits bktese|sedids we foédddRlite dBGiopmettonsrotottbhio strabfbasékieh etrairephi C
St r ai NSAT1 2885ehd ATCO 12549# whidhiwbis iseTgitiRr to thetaboyetiisted tHegst and Bncped supeiingowtt r ai ns
“of E. cuwtes. Using dhebetwa staimss e austagteding'e biraing bitaining thgh t1867abprgpsastbeitransdygindessi on
by manytheh with Bl gentaiping heidsy Adib4Bam Hedh 1| Takashaline weisiant oianies yergwhrifiosh ang ewredi nal
medi a. qfr'i’é'fa‘ﬁ’@%m'ages of a so bacterial growh protocol using mni rral
medj a ar e ThipsSyltie sthpine ed eir geapivase 1"§r own to a higher cell density; b) i's
easi er f‘??%upﬂééa’?@sq’rcm ”'&ﬁ‘i‘ﬂ‘l"ﬂ’)r 94 as the media conponents are "si rrpl er"

dt HirgPar 4 i |. 55
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A4255, egdthgﬂﬁﬁgid&tral n A4255 containing the plasmd p9200 has been °

deposi t ATCC under Accession No. 53215, and is referred to as

A4320. 61 girainsERazB2 dBaRBP wob eEEId ABLCAN GhdelOMS idibWakd SAdifdns lahe afBydiabi ophi ¢
Stralmspra'm@t,d‘nd,ki)@m ngtsma.aion@aﬁé@ge screened for high growth rates on

m nimal media, and sensitivity to phageX, X434 and phage Pl: Strain 1..
ATCC 1285 '

® Component Concentration
KH2PO4 13.6 gmliter
" {(NHg)2S04 2 gm/liter
. _ MgSO, " 7H20 0.2 gm/iiter
50 CaCl 0.01 gmiliter
FeS0s.*7H,0 0.5 gfliter
pPH7.4
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L e -

10 . : 2. ATCC 3716 3. ATCC
27662 i5 4. ATCC 25404 5. ATCC 11775 6 . ATCC 25254 20 7.

Hf r C=A4134 8. WB350=A2509 9. Al1645 25 Based on results of these

studi es, we focused the devel opnefft 0373 28%Bbt ot rophi ¢ strain based on
strains ATCC 12435 and ATCC 25404 which were sensitive to the above-listed
phage and showed superior growth rates Using these two strains, we
constructed new strains co1tsamiﬂm¢gt5the X 01857 repregsor by transducing 30
themw th Pl containing W| % A5taHeh T - T 2e0nymd £Tr acycl i ne resi stant
colonies were purified and| G @ in 90 m ,h,,ga‘,ut,&e eSSadidr {The resulting strains
and thgir genotypes are: Afl 53%9& Xaln@ér AHI ABam Hl ) : Tn1O A4206
= ATCC 25404 (Xcl 857 AHI AB@&.HQ%I@&DQ 35 Otihnigifer i Nns were transforned
with pHXA4 yi el di ng st r ai nS—A4202—and—A4207 |cop€LLT ely. GfOWth and

I nducti on 'ﬂ\ %ZAqgfnd 207, e [ Qwn n ced und
ot ow well inm lma oW ver onl A resses sig
follow n none
fol tou z@g% Ko Wrekaas P i mﬁm s i @e&@gﬁ%ﬁ% il
(NH4) 2504 n1I|ter I\/gSO4 7H20 OZgrrillter 50 4
CaCl2 Elimination of fetrgcjyclﬂghedlsttaﬁée Fréo Ao 7 H20 0.5 g/liter pH 7 4 55 62
EP 0 173 280 BI Supprements G ucose 20% sol ution- 25 m/liter
Anb-i/ci | I'i n 18 @rdep ondtiliseathd! blo@tophic skainTiaddod twith pRsmids carrying only a tetracycline resistance
Bi 0.3% Swarkat, i venconstructed a straill cliled of ther TriB0 Gariet. Straid %4200l wiisi svBaked on MecCdnkyl i t er
Bot h A42Q3laciosd plada0gal greeanane bvbre ispleatadnandatdsteaiefori sensitivitwvevtetracyading gnd Ad@dQridty to
expr ess edangidg phage.Jhi istrdirewes |designated AME5HCH anal og. A4202 expresses the bGH
anal og at roughly the same level as pHG44 grown in rich nedia as described
i n Exagpl ctiofpf BigtiA indp Prateirophie Y¥dinsne Resi st ance From A4200 In or der
to utilize the prototrophlc strain AA200 wth plasmds carryin a
tetracycljnd % ’H‘ﬁ‘f"l@g?'"s GRRdai g dambde pIERY dgitacil delta Bap I Qﬂe Yo Ft’ "Pn10
mar ker . §f: é‘ (ﬁ&& dfl’o ' §(§‘3’HRV99“£ B ogyT et %%em"‘b gpus the
revert ant sa'"s'? pire 1P adqtio ° % §‘ S| t tety d
elimin te th IO% req emerﬁ rams envede fn 1\4286 rYi &4% 2%% avgégoduce% anrl1

Irmunlztye to e es gna
Const ruct 0§ira91 chtnwa ﬁ”*v bﬂé d%Brgg e&thﬁkﬂqlgk gtdl caftbs hiftfio GdRY €
pr ot ot r opBidssant &;ﬁhé‘éwd%ﬂ&@%%tﬁe@l@of ertf€ lai® tkﬂs idi & cdAMRehl source
def ecti V%f e Q@fbae%hs
"1.Fg gal is a unit copy plasmld
2. The plasmid is extremely stable in E. coli.
3. F' plasmids are compatible with colE1 plasmid, on which our expressnon vectiors are based.
'\_/ 4. F gal is a conjugative plasmid. it can, therefore, be easily transferred from cell to cell.
5. One can easily screen for biotin independent strain.

Strain A4202 was conjugated for 30 minutes with A89, and biotin mdependent colonies were selected.
The resulting strain A4346 yields high levels ‘of bovine growth hormone analog following induction in
minimal glucose medium in the absence of biotin. No other growth factor is required.

A4348 can be cured of pHG44 using standard methods known to those skilled in the art. The resulting
prototrophic host sﬁram can be transformed by all the plasmids described in this application.

30

35

Minimal Media

The minimal media standardly used for production purposes with the prototrophic strains was:

4 _ " For Fermenters | For Shake Flasks
KaHPO, ) 6 gfl . 6gh
KHPO: . 49/ 49/
NH.Cl 19/ 19/l

s0 MgSQ.°7H.0 3 gl 0.2g
10% FeNHs Citrate 03min 0.1 mift
Trace Elements Solution 3 mif 1 mi/
Antifoam, Silicone 0.5 mi/

55 Autoclave.
Ampicillin (100 mg/) or tetracycline (12.5 mg/l) may be added to the media depending on whether the
strain is ampicillin or tetracycline resistant, respectively.
50% glucose was autoclaved separately and added to 20 gm/l. 50% glucose was fed during the
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The delta H deletion extends to the bio uvr B region, renoving the-biotin
bi osynt Heti ¢ operons. Thus the strains require the addition of biotin to
the gromh nedia. 25 To elimnate the biotin requirenment of strains
derived from A4200 and A4255, w&EPHAV 38ABToduced an F' epi sone fromstrain
A89 into these strains. Strain A89 carries an F' gal plasmd. V‘é have

denonst | at eg th t ttehofs FI):' rg}q % rr| es rfer enes neces feo(rJr
endogen U“ @F B%é jumtf 43@? was con ro ©

conveni RitoanQis go%e'bi § il mﬁgfss"%

The plasm a%e@lé 5:%“?6 u){ ﬁbh@(elo& ol EQ an 16:933- 41( ds"are CO _
with col El p asm , whi ch our - expressi on—vectors are based. 4. F' gal |s
a conjugative plasm d. | t—ean—therefore—be—eastH transferred from cell
to cell. 5. One can easilly screen for biotin in¥epehdent strain. Strain

A4202 was conjugated for |38;B0.nutes with A8J,o.sand by oti n i ndependent

col onies were sel ected. 3J5cuteCcossubiong st faios)346 yi el ds high | evels of
bovi ne growt'h hornone angjl ogfif*@Hdlowi ng i ndugthton igj m ni mal gl ucose nmedi um
in the absence of biotin.| MoS@t#&O growth fad®r is|required. A4346 can be
cured of pH&X4 using st andbeMofe?Hgls known [t2P t hose skilled in the art.
The resul ti‘ng prototrophi cc?ﬁ!as'ﬁ"'zé»‘t rain can Be&ransformed by al] the

pl %shi ds descri bed in t hilsZRrHiaOErM  7HePhi| Al @KBdj a The mi ni mal nedi a
standardly used for pr odch?‘B?Ptﬂiﬁ?HBEes wi t b ORE prpt ot rophic strains was:
45 ' For Fernenters For Shake

Fl asks K2HRR@dompounds in parenthesis are alternate céimpgplinds which may be usedGin glaceltiie@dmpounds

4 g/ preceding them. Theggalenfib$i@ll amounts refer to appropriate amounts of lsugly diternative compounds.1 g1l
|\/gSQ~2€,7MQ® of the previously described plaspidg/Have been introduced(ntQ thg Arotb@ophF-A4400 ardl A4255. &

0. 3 i Apartial list of these giaips jgidasciipegdrthErabledalew Sol ut i on 3 mMA 1
m A Antifoam Silicone 0.5 m /I 55 Autoclave. Anpicillin (100 ng/)
or tetracycline (12.5 ngfl strgmyestg,aat.a.ddledogtetra,{masmm a dependi ng on whet her
the strain is anpicillin cycrt fants respectively. 50%

gl ucese was aut ocl aved separ a§ § and 20 gm 1. 50% gl ucose was fed
during the 63 EP 0 173 280, ferm yﬁg gal a tate of approxi mately

1.08 gnf gl ucose per QO D. un|t strqu,{)éss the F' episone, or at a
.rate of 1.8 gm glucose pgr 2. Q,,géglt f()rA4§§59pafWgA434(. The pH was control | ed
by feeding 25% NH4. Anti floam wasmgadded ﬂ§od}ﬁ|@d‘ed-@aﬂ otin was added at 15
ng/i *®or strains based or A4290, Ad258—anrd—Ad286—Fhe trace el ements

sol ution contains (Biotechnol. Bioeng. 16:933-941 (1974)) 5 g/I H3 BO3

0.57 Oﬁgé!ﬁ@ﬁm 5H20) 1.0 (0.04) 10 - w

CaCi 292 1.0 MhSO4 4H20 0.81 NazMpO4' 2H20

2. 0 GaClensp f Lytic Hosts and Production 3F det g Yhiad Liehes® 7H20) 2.0 (2.78) 15

Concent par ent hesis are

al t er nat QRARRN Bl MDA as B39 Used in place of the conpounds precedi ng
them The parenttestzed anmounts Tefer to appropriate amounts of such
al ternati wae sipW3880l fas H¥BAYse extbiaRel IR YioRidg biagsl RmBEd BR(oPHasP,dpphiikiity been
i nt r cduered Salotbap {1578), P10 Viedidge,p st - 184)2 BBaid rrd5084 25@ototAphic derivative of W3350, was
transduced by Plclts grown on A1637, and also transduced with a Acl857 AHIABam HI defective prophage
carrying the Tn10 marker. The resulting strain A4048 was selected as a tetracycline resistant clone carrying
the defective prophage \cli857A Hi A Bam HI.-This strain also carried a Plclts plasmid. This strain was
transformed by pHG44 to yield strain A3111.
45 Similarly, strain A4085 was also constructed from A2509 by the insertion of \ c1857 A HI A Bam Hl, the
removal of the Tn10 transposon and the. curing of the Plclts plasmid prior to transformation with pHG44.
Strain A4085 carries the defective prophage AcI857AHIA Bam Hi and serves as a contrql for measuring
bGH production and the autolysis affected without the presence of the Pl plasmid. Strain A3111 has been
deposited in the ATCC under Accession No. 53217.

o

50
2. Synthesis of Bovine Growth Hormone' (bGH)

Stock Cultures: Stock cultures of strain A3111 (pHG44 in A4048 cells) were grown overnight at 30°C in
LB medium containing 50 wg/ml ampicillin (Amp). the cultures were diluted two-fold with 50% glycerol and
55 stored at -20°C.
Inoculum: The inoculum was obtained from a single colony of A3111 grown on an LB agar plate
containing 100u. g/ml Amp. The LB plates, in turn, were spread with material taken from the stock cultures.
Sterile 3 ml LB medium containing 50 wg/ml Amp was inoculated with a single colony of A3111 and
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partial list of these strains is described in the table below Strain

Desi gnat'i on Host Strain/Plasmd 28 A4202
A4200/ pHE4 sA4256 A4255/ pHGA4 A4320 A4255/ p9200 Z1 803
A4255/ pSOD | "T11 A4500 AAFPH) pB\2sdBY 30

A4346 A4200/ pHA4, F Gal EXAVPLE 37 35 Construction of Lytic Hosts
and Production of bGH Using These Lyt | c Hosts 1. Construction of Strains
A4048 andXBY 18'1°""F 3EE nA ke used xte |veI for growng

phage | anb Pre ““°8$ é’as 'q qus“'hﬁj"w»
lg/mi dllu 0 mt a flas contal /m
Vi rol ogy ™ SLpiml o
o & Al e @g% *"t e%gn'?éa%e |

transdy cﬁ
AHI ABaim I e b Ghdaion R %@na,g@du&@ﬁ e ﬁak tviae trlme%w K &haker bafm E&Sav hé«b.ne i
strain A4QASsWRR t58h KGR @ AP atB0 tfifuled GF ths REgikrE 0P haRlionC one carrying the

def ecti ve phapiagdGHPsHadOn: HGHA 340 Whs andified on laf @L289% A rstnCRFaRE ga1. FﬂeCI ts
pl asmi d. cdit¥ampet WaleTEplR al middfuge) iH¥tstpdaatapt-hatbdreinbveli b GheSdellel Werd\diksohdd inS

- Siml abl gampd busfora (2% 8BS, samst ks A 700 BB tsiitteder 5% farnaitapabdolp ndt ii@ed 61566 béon of
X c1857 Aitédi elotrgphorasiat, 200 heltsr vl hoos; thé@eld e $taiged Sy Goomassie Hdacand Wel NQ
of the ProbtuntofpiGHwas detgymined byt svarining Wit ogeiredanmen wi t h pHG44. Strain A4085
carri es t heMdef0aninitesof indusiiinab€°KbLEHSInedses Bavh2pte ohthel totaberotein obA318l. cont r Q

f or~measuri ng bGH production and the autolysis affected w thout the
preserfée3 oi_‘iq_lﬁﬁ Pi pI asm' d. Strai n A3111 has been deposi ted in the ATCC
under Acce55| o 17. 50 2 nt es

Bov
£ b et

ntg leld%rfé Si 11‘4’I JEQJk EJf&L W:gtensi on a 92"6 90 2OC
| nooul” u M 5 5 %@'7606% @rﬂnm £ M
an LB aggh p@i@; @er@pas@anmag oze% Blicre TIHE odubRlgatie 6.5 il B %ereaﬁerw e

spread WirdMiTi¥Heso, #in @rﬁﬁf‘anﬁroqul%@du‘é{e@‘ikoﬁhﬂfE&%@the@WJo defrmiingdl LB nedi um
cont ai ni ng &Q sbgtrdrkor HiEPexPnehtVRCIbAERIh AoddwilchS BiRBAAS £ A3181) YortdinsABiA4 and 64
EP 0 1¢3indGetefile proghatie X Q857 hBHIROBESHI Lt d36 Mot bdiry dneHichk plasnid@t h.  Product i on:
Producti on Toé rbsid viassicic &t Biperthnend bidpeérrin Bhble vewhichnshpas thaii Hlils cditaining thee BICits

i nf ust i oplagrdil (A0} 1) lyse mneediately gip&Othandpigninspdntipn offthe thawed mixur rexaled]inbtiiver 5% 100

. into a fbbkkcaoneralysadrigflovingthis tBithet: 50 ag/ m Anp, and grown in a shaker
bath at 30Cuntil the cell concentration reached about 4x108 cells/m 5
(OD.sd =0.5). For .the induction of U&BLHY¥oduction, the flask was
transferred to a shaker bath.set at 420C. Cell sanples were taken at tine O
aQd, at 90 minutes alt sfairt heridegi Nni ng ofommluctlon AneJiysd p of bGH
Production: bGH proglucti op was aéﬁoﬁréchu -on ‘;‘T’;"”’ gradi enf acryl am de
gel . The cell sanplés verg spu u@f{? PRN9 duper naf ant  was
renoved, and the pell*d08 yhwere di ssod.988d inji o 0.8npl @ buéfels (2% SDS, 50rmM
Tris pH 7.0, 3% suckdS&ll 5%+l -|Mer cdBoet hanol 9.0&nd lloaéd®d. | on the gel.

After el ectrophoresis at 200 volts tor 2-1/Z2 hours, the gels: were stained
wi t h Coonmesmi Qyshl preceditél sinBies AU ractdn SGEN RS ARt RGN EShs Rithowe afbbing M th a
gel scanpeductidd ter 90 m nutes of induction at 420C, bGH conprises about 20%
of the total protein of A3111. 15 3. Autolysis Strain A31 11 carries

pHA4, t IESAMREEASt | ve prophage XcWB57A Hi ABam Hi, and a stable Plclts

pl asm d. After prolonged induction at 420C, the cells wil1l start to |yse
due to t Rivlogiceddlivity Stheddet-dpnEdlApaidon directed by Pi. Conplete lysis of the.
cul tur® was achi eved after 2.5-3 hrs. 20 Test of Controlled Autolysis:

5 m of A31BagteriaR]Vi18¢ wergeewn asdegnibeskin Byagpledd- aft er i nduction at 420C (90

The numbers in parenthesis refer to the references found at the end of this example.

Analysis of Bacterial Exiracts
50

Bacterial cells were harvested by centrifugation and suspended in 50 mM potassium phosphate buffer,
pH 7.5, containing 56 mM EDTA and 2 mM phenylmethyl sulfonyl fluoride. Aliquots were lysed in 1.5 X
sample buffer (15% glycerol, 4.5% NaDodSO, 1t mM B-mercaptoethanol, 93.5 mM Tris*HCI, 0.25%
Bromophenol blue, pH 6.8), heated at 100?C for 10 minutes and proteins analyzed on 10% NaDodSO,
55 polyacrylamide gels (26). Proteins separated on polyacrylamide gels were either stained with Coomassie
brilliant blue or were electrophoretically transferred to nitrocellulose sheets (27) and reacted with 125 |-labeled
anti-human ApoE monoclonal or polyclonal IgG. The immunoblots were washed, air dried and exposed to X-

ray film.
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mn.ad spun down in a Sorvall centrifuge at 7000 rpmfor 7 m nutes. The
supernatants were renoved and the pellets were frozen at -2000 overni ght.
The pellets were then resuspendgsh ¢ fi7d0gb gyl of T.E. buffer (10 mM Tris pH
8.0, 1 MM EDTA) and 0.1 m was diluted 1:10 with T.E. and the OD.soo :
determ ned. As a control for -this experinment we used strain A4085 whi ch,
si m | ar Isplatfop od@DE11, contai ns pH&4 and 25 the defective prophage X c[857 A
A Bam H but does not carry the Plelts plasm d. The results of such an
ex eri nentA“‘zﬁPHéd‘P"‘? WasTisgjpted Vwecqf b??oi?!&s"laH‘a?P“?’f%ﬂsl% adyparEplygeridpmihaublepici t s
pl asnj d( "fE! o) |°y§%°hf=‘?wf§cﬂ°%f%lr tograRian previqualy descited i1 4h The Rkisqferamed
m xt uf e¥ ga /RS BB o HL e TS PSSR SHaTeRPH fanee
treat maﬁ The poE analpg was isolated from 33 g of lyophﬂ/z cells, ﬁl pre (?? V S}ﬁ-{)al
Picits ﬁv iter fer ng Qiis were ground {o gi‘ gé%‘ é% (Bu Et
Thaw Ngegnstor™ r&eg in a chilled (4°) mortar andQ:egng round cells w ;cted with 300 i-f?
+ 10 (freshlﬂde% ad), containing 0.1 % & HCO3, 2 mM F, 108, rﬁ@iof’ (MObECEHHICS Golg) dwf ' €s
the ext ek, tNvp pHOAS) rEblinbdlsB® dolfffar 3 AUS Rad sﬁ&h&rﬁed%yhl%@é&atnﬁﬁéﬂ@ﬁﬁt'@ﬁ: rfidh
product swas rdoXA2eitbdrpEBoBE® itgies)adnd Askiraciod Yitld oot icof Igb uida Blier. AT cogibinekd
Bact er i supprhdfant Sdctivve meregtiiabissd appinsiaiger ¢hbeds bir2 NEs@azbaiding 25 HiNe NRLHOGDR | Smivin
par ent heMbg 2 eMEDTA G1% Trasfldr enwes-mboantaithatol {die7.¢)n Holioking Mialysie xberpkiact
An\&Vym superhat@h otee radddd ©xt r28¢tnd HsPariBdenherose |whick was prepared haardescsibesid (2B)y and
cent ri f eqyélibiated) with thesz) ¥ ermel beffer. NThe @ekavbarstanis wixure s drubriddeovbightest 4° phia7. 5,
cont ai nlF¥YnGPIRTMERTAhER dackedyifoph BlAs?] ekmi 4.0 5 JiSfagn fpnied Glassi Mieeland) NduBes wer e
| ysed i Fatgriabnot bé’%m’ﬁ éheﬂl?Pﬁ“@TSS @E?% E@P%’I f'°"ﬂ"“5@8"ﬂﬁ[i€)d ping "" °f 2M
8- ner cagEh%BYfﬁ%l G rate gzsém tIlen “ff’@ ’%\
%Is

heat &4

B e
transfepLg téeﬁ\aﬁbk Ephoﬁzﬁ’ hy eré\ :;5
m

@éi’ivé{\} n's?é)ﬁ'\ d
ant i -bugBHodR ek § i Ef'g,gp g&iﬁﬂ’ M!?J washed
el mngg %Q@E PRk '-&’?2?3 Pt BRIl Foot g o s O

ApoE Aut hentlc ApoE was |soI at ed fromthe d< 1 02 plasma |ipoproteins of a
hyper t r isglcyed® Chelietichd ine ok E3log phenot ype) by Sephacryl S-300 col um

. chromat ography as préeviously described (14). The E3 isoform5 was obtained
by prsepar @®tdtereor getibi saiples fos aeihe atid- hralybio eers inpdyol{zRKB 8 NHA! menh st 1BPO MR,
Sweden, sqalddresanyaediiulest Analysed)wa(edBYformed JrheBehodd t2h MBogalyes equippddawitich rgdeim 33 ¢
of | yoph36Qajectystem| | s, which represented the cell mass froma five liter
fgrpent at iPgptidesTiaeanyiad 9cis! apd Sequgios @Ry SpVaIe ﬂqnpret%émﬂi@qsﬂnmrng efRephecyy! H0022 ¢

of al unf%tnfrlﬂm@ﬁw@?ﬁ Wity 90 mE\PA& o8P0 ¥l 7% AGOOH Tnp0ch #Heqm @a‘pff - Restitegy and

aHn A,-

pest |%. P BURRR R P8 %@?"Qe’b‘iﬁq %MGS\RFY'?FSQWFW“@‘ M“tﬁ“&%"m Wi reshl y

dei oni zed eq mgf&?‘Yﬁeﬁ °8. pf dat iy %. 3 a"‘?:ﬂi) :

S;glmrrgﬁﬁ é) es we é e |n e pre e “f- Wg ﬁ 5 g "? 00 rpm
iff d b revi n

for 59 m 'ws.ﬁ%i 2B t&cefeeeag ﬁc Jﬁ’mlé% ool er GrRsi DA

14).
conmbi NeghReIRIHERDE with &Eén@ﬂibs( %Fd%t lt1eahlsHe ﬁ&adoﬁlas 4 hr ee changes of 2 M
urea, containing 25 M\A@NH4HCO§ 2 M P PMVSF, mv EDTA 0.1% Trasylol; 0.1%
P- mer caploRgitd) 8rddctelifkibn/of fhe-ApbO Mgl Ng di al y5| s, the- extract 15 SUpernat ant
was added to -- 200 mi heéparin- sephar ose, whi ch was prepared as descri bed
(29) «and eyosphdlibitt abepliexat toh AbdEe aridiolyl and @anybuidyipbssphalitidchgliab (BNRX revsed prepared Xt ur e
was i nc eisdsaiatbdes ereripuglytdescribetiJ3@.Himmprotein adcepiyy bipkiag fssavsvarecbetidmeed Jsatekaited nt 0 a
gl ass césr ﬁbwb';?; (8t) gnd3hepaticrmembmneeS2)Jodirations\of ApdEarate pexigimed The 1 tNEk HEPs not
bound t ¥ith lado-BragsPere)Ieeardinads mapigactuieys Heegtions-om t he col uim by punpi ng - 300

m of 2 MFor rabbitand rat in vivo studies, iodinated authentic and ApoE analog (90 wg each) were incubated for
50 30 minutes at room temperature with 1 mi of rabbit or rat plasma prior to injection into male New Zealand
white rabbits. Plasma radioactivity is reported as TCA-precipitable protein using the precipitation method
previously described (33). Calculation of the percentage of the injected dose remaining in plasma at the
various time intervals was based on a plasma volume estimate of 4.5% of the body mass.

56 Results and Discussion

Expression of Human ApoE
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g GRS L

urea buffer at a rate of 25 m/h through the colum. The bound material was
then eldted fromthe colum 20 with 50 mM of 1.0 M NH4HCO3 in 2 Murea and
t hen di al yzed agai nst 5 mM NHAHCO3 and | yophilized. This sem -purified ApoE
was solubilized in 15 nil 6 M guakrainme2socBntaining 0.1 MTris'HCl, 1 nM
EDTA, 1.0% . 6-nercaptoethanol (pH 7.4) and applied to a Sephacryl S-300
(Pharnacia Fine Chem cals, Uppsala, Sweden) colum (2.5 x 300 cm,

equil i br at e'EP"W("ch'"QFCM“ SAllscrapgiectad. with\gTY 194, #@rotein) wiliangypaent gnolapylar gusight

mer capt o ﬂq& Hf 7P Was]“f’Pé"'?‘%a'éYc'PF‘{?ﬁ% Taigripdyred Pf@te'Ad?fE*eM“é a?}db'f“@d ApoE

h \PRYRodisg %°é'a hi
pur  f .Sf:lit. ig PaL i o, gfzsyg@ gﬁgr phspied F if%gg 'h'y%

i mobi f' %‘E‘ab is cn IH’Ct M:Etﬁlys. & r?o% e?a"f‘ Phhislelfress

Protein Qerﬁ% %m@rmgrb%aﬁdr NS e W lsho
HCl for ?Jasdaya:tb af&@&;sisnouseﬁé edl, Iyﬁ‘é’&ﬁél%@ tc#”ﬂﬁﬁlty Adal )b?%oﬂ“%cﬁmﬂﬁ %smi‘
on a Beckigtombe28y iWBicE Ahey EMS foP GhbridFABHSf tithed(~D00 Aidlites) 2d [Rh ool #RMells by

Pept i des diditionaficii tidtethemerd Sequence anal yses were generated by digesting 3. ..

ny of Sephasy gdterfBn@0y splid-phase- radidimireassdyp ol ApbE levéOin ogls GRted ifdn sdiCberidals 60 %0
HCOOH f ortim@Owene appraxiveiwlyt BAé seldbler ealluiasotbit.aftte ABE peptisolies ane peifisd pamn atled on
a Sephad extrags3y heprrinrBephergsepand Benhacsyl\B-3@8-slurmemiaphy IThia dwostent pravesiesiit(d4s) an
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i mmobi | I ne isoelectric focusing. The purification schene used in these
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then t he 7Tha{ YINE ohbigas:d. Gtbalabh 6.A2 DBV BB, AP R, aiPtaiol SIS Se. WRI Reduesay ed
fr onfki rq;shahbggb with identical kinetics (Flg. 31). O earance of 50%of the
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Thus, in both in vitro and in vivo studi es, the bioengi neered and authentic
ApoE exhibited simlar properties ané behaved in essentially identical
manners.




I n.summary, structural characterization of the isolated ApoE anal og
denonsttated that with the io exception of an additional nethionine residue
at the amno termnus the structure of the ApoE anal og was identical to

aut hentic ApoE. In addition, bot[EPth&3i280B1tro and in vivo netabolic
properties of the ApoE anal og and authentic ApoE were identical. TABLE VF
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25 4696-4700. 14
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Val Invest. 73, 20249033. . : 22.3 22 Met 7.7
6.5 19. Mahley R.W., Inherarity T.L., Rall S.C. Jr. arlti, Weisgraber K.H. Ann. NYJAc&. Sci., in press. 2 K>
Leu 20. InnerarBy .T().., Friedlander E.J., Bl RC. Jr., Weisgraber K.H.3pd 'Mahley_ R.wW. (1983) J. J. Biol.3. 8
3.9/ Chem. 258, 12341312347,

e 3.2
3.2 15 20a. In Innerarity3T. q—r\ﬁelsgraber K.H., Amolg Kep., Rall S.C. Jr. and Mghley R.W. (1984) J. Biol. Chem. 7
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25, 12¢7- 1294ui 03, iviaialitp ¥ L Rn¥\Maiiey RAETIBET) UYBid.. drem(260.88J6-d8bchi m  Bi ophys.
Acta 737, S:Q%B&mwéllnn&eaiths Weisgraber. K.H\MTOF SO EB7IKJ. Hlin. arvebt. l6aH4BYs0R. W
(1982) J. Biol. Chem 257, 4171-4178. 5. MLean J. W, Elshourbagy N A,
Chang D. EXAMRiEH%ey R W and Taylor J.M (1984) J. Biol. Chem 259,

6498- 6504. 6. O aisen B., Teisberg P. and Gedde- Dahl T. Jr. (1982) Hum
Genet .3 6 Biologigs Actity, of fhe nRipse-gin-bGK. Anaighang D.J., Reardon C. A, Davi es GE,

Mahley R W and Taylor J.M Proc. Nati. Acad. " sci | USA, in ress
U es mann GA ropelh @c’kERBafd 9@ D @@*é‘l’anupmféﬁ?a'"%%é?s‘wm 19‘8@ °"A??P’°E?“°°I—fﬂm

GRSy 35"3 Bl e e
\]/'\2?592'23 aveﬁxe W F theé met= s 6%’6@! anjlbi encogag}f y tt?ngHg- g grgv[ytg,vm

%f" ple da: (1982) J. Upid Res 23, 911-914.
11. Uterrla_sgyg,mpl_@‘,,0 St ei nrretz A and Weber W (1982) Hum GCenet. 60, 344351.
12. HaveR—=3—+1982) Med. din. North Am 66, 441-454. 13. Menzel H. J.,

Kl adetgkgioRgfeal A&y ASiRpGItAndc983) J. Biol. Chem 256, 9077- d9083.

A recent study (C.A. Spence et al., Abstract entitied "Effect of Exogenous Growth Hormone On Fetal

Energy Storage and Lactation Performance in Sows," from The Annual Meeting of The American Society of

Animal Science, Univ. of Missouri, Aug. 7-10, 1984) indicate that administration of pituitary-derived porcine

45 growth hormone increases sow lactation and piglet litter survival. In a study of lactation performance,
administration of the met-pGH anale'g_ to pregnant sows improved sow lactation and piglet litter survival.

EXAMPLE 41

50 Use of Recombinant SOD in Treating Spinal Cord lschemia

Anesthetized dogs were connscted to the Nicolet Compact 4 evoked potential system, and we obtained

the baseline SEP (Somatosensory Evoked Potentials) by applying 250 stimuli consecutively at the rate of

4.7 stimuli per second to the posterior tibial nerve. The evoked potential of 250 stimuli were recorded from

55 2 electrodes over the Fpz and Cz (two specific points over the scalp), averaged by signal averager to
reduce the signal to noise ratio, and the SEP was displayed on a screen.

A left thoracotomy was then performed, the descending aorta just distal to the left subclavian artery was

dissected and isolated in preparation for the application of the crossclamp. A purse string was inserted
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SEP was di spl ayed on a screen. A left thoracotonmy was then perforned, the
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and i sdf=imederithe foflening Sentmsting Patese BRI, PERK, 65 FBf GB.IAR, By HskNnFE A purse
striffg was inserted 69 EP O 173 280 Bi proxinmal to the proposed site of

the aorlti @ RSN &’T“ %nﬂtr%“%‘Pié“t?G gé‘t‘ﬁ’ eb"GﬁiPﬁﬂdPﬁ ‘?ef'lscéﬁ't?‘@k‘ﬁ thrth?FB’ﬂ'F'?"Brl ng
the proxi Tes '?v,’v‘d‘ 1P b fipsh celleprptle i ‘?“ﬁ'ﬁff;&n oeing fs r?sﬁlgré ‘g" ‘ene
fzﬁsgogrezr e e 45 vt SR e afﬁmg

a double-stranded DNA molecule w_huch mcludes in5'103 order the following:
a DNA sequence which contéin_s the promoter and operator PLO; from X\ bacteriophage;
55 an N utilization site for binding 'énﬁterminator N protein;

a first restriction enzyme site perr_nittirig replacement of the DNA sequence containing the ribosomal
binding site which follows thereafter; '
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mai Nt @il tdf 186 proPosSBEiR dTitHRW0LAS cbicRmplah®a SEP20046q Rz indohsPBPRatiamge Of

t he ShPprlokimali d@ic predsiird hriSinflididt of tHeemédiaiva ik an Wb bipeiimdnk® gBil. Aakize A@lgEugd O

pr odumethiabyas ifdertearints $e Irightpenivgal @itery 120 BR Gotitodr@r dndl reimBva B\kEdo8 teddatid [BPtafler
conprtheracie dréseciaamnid aptliedrSedd! blwbd gasestvere tapen and thewpspintor wak edjgbterida maieaihunm  of
t he st biedd geessdvithimirermet lipditscl anp was renoved 10 minutes after the

di sappedieaarctis cfssabmp, wapHeonapjied wistdislal fiebe fall suldswieresrisry SERM refpated speaded t o
i nf usihigye tﬁfe“‘l?\soﬁlﬁ Pragmafyeartichypesiepsignavag aentrelisd by meYiecabiend framdhe frmmoral artery |
cont rtBImaEI‘ ”Om'*ameﬁ& @e GP'EP FfB?s"'F'é%t‘%fPﬁ/'Ba“%tﬁ d fec’&rmqfﬁmwtese@r I n the

e e R
T

recellg reconb na lor to renova OSSC| anp

fol I owe Muolg &QP_asnthE%mnsue il Ak eBoifeQiny J&om.mt% urPnéwanaatal ¥iinis, the
Newy 0dnd Gdud lin =6) McdiSeddd béHREor 25,060 briiEBSredAbinaft GOBIMGK 1B YorkRdl loPihS clokichapi @1 0 =
No 20klITWyEBEBDO0 thitipBdminute ¥ ; 101mirutss; thgbco® eRIERMéNtD brolip ek 7) ketliSed 5006 good
OV en®Rs ofabedibimant! SOTOSrior ltemiovedlot the tosselamp dillowded-byatd|0e0 leits Pbanitiute Udr 100t

nor mahihytes. and 4 = conpl ete recovery. On the seventh .postoperative day, SEP
wer e r e pextdpedtivalydthe eewpidgich! Sieus obtinp dind dighs wes tdtessbaibe [Tarpe’s cilada: nF mal s wer e
t hen 'B%'F‘?fﬂ iirchingl imbise! = estightt mavemeat of Riag) firaktsog) Scaebd mpvemant obhing iebssleuy uneble

post dpeétepd:idvE apleyto (skgbput mESnampplly; #1d 4afii eEPIste(rproveng \On_the seypthaesiorpidive gr ade
0 - 4P%riEarese Repaedany [REPraRs ffcRomparspn %t%ﬁ'?%tﬁa&m&meffa?@ efijficed. o5 ooo
units S&?‘Bﬂ"ﬁ%’ean 5,000 units/ninute X 10 minutes. - 6 animals showed
con;al%%g lﬁ"?_\?nﬁtﬁse"e"t POSIOERTAIHA €Y ST in either grade.2 or 3.

Exer £ l"a 5 QJII) - 50 000 units SOD bolus and 10, 000 units/m nute
X 10 m_n Al the showed conpl ete recovery. Tine taken for SEP

al
to d'é@@r l st (1@ E ﬁééHbQJlusaaQ«EEbé“ot&ﬁ ?&éfﬁgm deb S from12 to 19
m nutes. g ,p,g,gsﬁ d@gnqﬁég cB5BnyWas mai ntai ned for nore minutes after SEP

di %ppeagan.hggwg.gt,,ag,thg,rd;gﬁcglda@p time 35 will be nore than 20 mnutes. 1n
the i Meghetrhéntdd @SiMAD Bl 250,008 uRLISOBhoRE bR 10{0DE urfit/AMLie & ©fmikdi acot oy wound,
r epeat -SEP7 wehas swenconipitd @vepnt rol ani mal s, there was no SEP tracing
di scer niriplectaken ror CIER 1 Alisbppebrhaitet appidatioh drabmabrssseﬂarowedieafmrettartmmfnilﬁﬁﬁ?
t r aci Jigrewhet drossebray wesnmeihteinécaibe Hc yrore fminutee after\SEF olisappem the irtatgrogsclamediowbi nant
SO pribbedoredhap@ mirwfesl i n preventing neurologic injury due to spinal cord
40 i schisrthaimmediate pestppriRiiveperipd etiar therrlosirg ottbereastonly [wpuidnfseeat SR weie tdai-gery of
t he andipr ‘}%‘F‘f@ agimatsh thereheas 19| %Epaatqna discergiplasin @ﬁtaﬁsthﬁdﬁeat?%é""’f‘ﬂf ISERX)tePlg
Cont r'atstﬂlqﬁ %tfe&'@sz'v'th gelay imyie Iptpncy pjdhe payefoyr | T, Li, E 45

| S A PR o ‘tﬁdﬁefv' afeéengtm ogic ik g ﬂh ool |
coﬁ‘t a? Fm'a e 'sr%sb?ce'as§(5'?p° e T ° 2 *hrostme 8 ca°r5?§l§l e,
upon |ncrea5| ng the tenperature of the host cel | t.o a tenperature at which
the rggifssor is inactivated;, of effecting expression of a desired
eucar&eﬁsqogmeeosionwé&&atmtms: BE,33bE o) €s,ROE,H, B LPLu,aegear yoti c
pokypepti de encoded by the gene conprising: 50 a doubl e-stranded DNA
ol ecul & phintidd vihité| Wpd@ SnticBuchion tnfo 3’ sultdbBClacteh® to@l delVdomginingt tHN\HemRBLIBNCE
Whi Ch C@dtiredbdt SCit feadgds GaDHosY cet Nidpabfae updnOificrédksind- tHer omperatite of el lopheayelp as5
an N ut idmppedur@at widhahd @prelsondiinagtivaed,iot eifenting akmessidh pir 0desired; eugarfatic gene
restri ctinseteddma thewlasmid @nghprodrctidni afi g encepybielypeptideodncddae bDINA ge@cpeenising:
comt ai ning the ribosomal binding site which follows thereafter; 70

a double-stranded DNA molecule which includes in §' to 3' order the following:

mal wete

a DNA sequence which contains the promoter and operator P O, from \ bacteriophage;
55 an N utilization site for binding antiterminator N protein;

a first restriction enzyme site permitting replacement of the DNA sequence containing the ribdsomal
binding site which foliows thereafter;
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proximal to the proposed site of the aortic crossclanp and a size 20 gauge:

cannul a*inserted for nonitoring the proxinmal aortic: e _and i nfusion
of the medication as in the experinental group. A size 14 gauge cannuta was
inserted into the right fenoral &R@17B828FBBP noni tor

bl ood to control BP after the aortic crossclanp is a mz F
gases were taken and the respl rat or was adj usted to maintai h 5 ood

gases within The. aortl i ed just
distal “to 1} oo ":?L'Q‘El ?I'tav‘g? AL gf" e e A L
intervals. The c?s Tole58? e "R YPER P EREY Sr? was controlled by renoving

bl ood from for. at 90-110 nmm Hg nean. The
aorti cgcrosssj(;:l'ﬁwtt% M%H&Zr{a%t?g}é%a@@héﬁpmfgée%oﬁg m nutes after the SEP

di sappear.. Di sappearance of the SEP tracing signifies that the ischema
within the spinal cord io pr oducBAAGGARGBACTBAEATanpi ng of thoracic aorta
is severe enough to conpronise thpreefdesrsaRTebpaf ferent inpulses within

t he dowsal colum of the spinal cord. The crossc?anp was renoved 10 mi nutes
after the disappearance of SEP. The dogs woul d becone hypot ensive which
responded t onatyndi ydacamassfribbiomalbindiRg sitpaietiwd lfra PBR322 TG CFochssion M. 82 Npnate. I n
control dogs (n = 8), the aninals did not receive any reconbinant SOD. In

t he/exper i neswntapticpfigonupiestide havingdheesegyasem (n = 8) recei ved a bol us of 25,000
units Bf reconbinant SOD prior to renoval of the crossclanp followed by
5,000 units per mnute foradProtactesaattaasescadrexperi nental group (n=7)
received 5,000 units of reconb of the crosscl anp
foll owed by 10,000 units per beﬁ?écéﬁcggh#ﬁéggégg&\émoperat| vely, the
neurol gical status of the hind |inbs was accessed by Tarlov's crlteri a: 0
= no t nmovenent of hind |inbs; 2 = good
m)verrent ofgﬁ%%mﬁe@c mc'““%ﬁ%b%g‘et%dug%gnd 3 = able to stand but not
normal ly; and 4 = conplete recovery. On the seventh postoperative day, SEP
were repeated and recor de@®NFICAATAINATBRGAARARGRAAGAG| i ne. The animal s were
then sgcrificed. The results t he seventh

post operative day (POD): 25 Cgtflt%rol anl n(gﬁ'ﬁf‘fcéfgg igf’nanl mal s were grade
0O - 4 animals were ei.ther grade 2 or 3 Experinmental animals (1) - 25,000
units SOD bal AFS iamiorﬁqowﬁ)anglni ts/mnute X 10 m nutes. - 6 animals showed
conpl ete recover - 2 animals were in either grade 2 or 3.

Exper i ¥ent a# seqap ction jepzyme Sife hpgprretted Bewinidey drsirasiaene enaoding RivERihut e
X 10 m nut e@'ypept'ﬁ?P'a?a' sl @ @%V@Ht@@ﬁﬁl"é‘ta@“rc@%'very Ti rre taken for SEP

tQ di sappear after i cati O aortlc C oss¢l a arle

mAut es. dg‘@%é‘ 6‘ é& s 24 g éep tl %‘ %ﬁ%'a}SEP .

di rrr replcaln ehotcelandase nme seeced 10 Fn
I sapp%ar é: %%P aIX\'1 ene blp(p'fge labl

the inmedi afg h g éﬁ thA eevre m tﬁe %@5@ gsaae%@y“d
repeat SEP éh or'ttal - fra ﬂe S@EH % §nt ujfc @iﬁ&th%@nar}& e@@kﬁg
di scer ni bl epolf) PR ss35Hated g r ‘3 @ﬁiraﬂi?'sé’@ oo, SANE \WRleiR tHe Sistthés Bbtweo-fle 3

T
tracing w tgnad&ltr@mo Norbrier| Al 85t RbadeR® A WIRT HIeRB ofltib 1§ UERDY sitel i GRTBamant
SOD praved bsduted bdsejalld aridithdddiRahes) bétiebn RS’ @hDE it N Gylikttiyh Ste@nd Be S'EEndial the or d
40 i schem abosohtul Sindingtshoid lea$ thtrr batirBebask paidspeci al |y i nportant in surgery
of the aneurysnms of the thoracic aorta. Cains Cains for the foll ow ng
Cont r act iZngAStaainidsaf cBil) 1.0MyjichDigdititdidlly Ee@)priferR, a BBA se@Rence Thicl jcontding, a NiTz rRIFA 45
1. A pl asmi tangiption tpipation seauendel ioeatest s’ pibosegondusstrigliinendyme sit i al host cel |
cont ai ffi ng the thernol abile repressor C, renders the host cell gabl e,
upon i ncriea |’?ﬁ1§"‘t"h%f teRpl PR ethe Selegien means I8 PNA §eqvence ik AO0FRS 3t9%hi ch
the repr essB8¥oqatedwihasel @d"'dﬁtt'f'@fef%'ﬁ’t"ityﬁt‘j"é%preSS| on of a desired
eucaryotic

g mlI nfsgrnt‘g hI rréltn h " %ra ' dru ﬁE)s%OdUC'[ ion of a eucar yot ic
pol ypept i e BRTBILLAY 3 eDS rpl &F RGT950 8 "Toubl e- st randed DNA
mol ecul"e WA%ES&]E%JM@Q:I J:hgreéth resu {ngg{sls{%% %e%tl«: ili rte%a% sequence
whi ch contal ns the pr onot er an pera rom acteri Op age;
6. A plasmid of claim 2, wherel_n the T, Tz rRNA transcription termination sequence is less than about 100
base pairs from the 3’ end of the second restriction enzyme site.
55 S .
7. A plasmid of claim 6, whersin the T T2 rRNA transcription termination sequence is less than about 20
base pairs from the 3' end of the second restriction enzyme site. :
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e e A ——

55 an N utilrzation site for binding antiterm nater—N-proterm—a first
restriction enzyne site permtting replacenent of the

containing the ribosonmal binding site which foll ows t&ﬁmm mﬂﬁﬁu‘ “!EP 0
173 280 Bl I1ttutLin iitill 1% 413 B9Bhal bi ndi ng. 3110AN g the
nMRNA of the desired gene capable of binding to ribosones within the host
cell sgle h C om X
bact er ?opgtpﬁga: @E}H'Fg" £ “@5@@3" lfe%%éloﬁl't,&aﬁ%%»&%f&% 'Ie &%e@%ﬁ#c%@# &Agh&%qxéla 10 a
natural fi-lactamase ribosomal binding site derived from pBR322 (ATCC
Accessigona Mismid 78 Icfaim &2 whiiGih NRd 616 GlabrBéen U loesiddl &Her BRBV4' NEld IR @heSRELIGRGE | S
AAT TEGACGRInbAEHAMNOAEIcR 3500, T CGCGT TCCTTTGTCCGAGTAT; 20 and 'a synt heti ¢

ol i gonucl eoti de having the sequence AATTCAATAATATTGAAAAAGGAAGAG 25
GTTATTAT.ARQESHId O AT @Adrein sha 0AdiGof naplicatiat iscderived drom; pBRAZR BDCC AccessianeNond
restricti@m®nzynme site having inserted therein the desired gene encoding
the eucaryotic pol ypeptide or analog thereof in phase with the ATG

i ni tatif-oh Riaswignof elfim Wwhihersinathdi arigio ek *pficatior: fsutier aqbaoierial sriaptith eapaiiitiot h

cont ai ns %t’ﬁ?“ﬁP?"@l'?P'M“CtPém fedestarl prbRPdrcipacl f featt 430 anstitytive soeint ef e
autonormu@asf'lé"pl lcation in the host cell and a sel ection neans sel ected from

the 35 o) n ntain a gene
assyo, | a% "élp'gs"t"li:E')fe{"?a"s"éIﬁécE1 teh°8rr'gm?§ ﬁf‘gklo é"’e\gﬂré”ﬁ& @%l c trait which is

mani Epl%?rﬁ@ﬂfch%‘(f%&&n es?grﬁit%dcaﬁiéﬁmeﬁ cell and DNA sequences

whi ch cont arn t agnent such fragnent including the

gene fqj A *b?asrﬁu@l‘b?%tafn?ﬁr RSP lcorpriZth§ la NniRNEstlidisn 8S5AE isid %Qataar BHHR6R lthePHiGa
oper at or &QeHAES \oRtainfb the WBEXoRAI BinkiREsid lavd RO ATG RRkIORBsHoR.Ne 3' end of the PLOL
proret er and operator sequence and the 5 end of the N utilization site is
| ess t h&na gidsmid of ofd® Wt wh8finliaSiest Ratridtitn &izgmd Sie ish digae s vilih wRakshide 3 end of
the Nutilization site and the 5 end of the ribosomal binding site is |ess
than ab®us piB&Ed biatam p@wherein the fidt yrigas whtdctiod enzyrae site Is EcoRl ch addi tional |y
conpri ses a DNA sequence which contains a Ti T2 rRNA transcription

t er r# nat-i dplasd ofcdivine 1. whergindhe sscand restrigtior anzymnelsitedssa yrique sitervibin terplesgidt . 45 3.
A plasmd of claim1, wherein the selection neans is a DNA sequence which

cont ai A& AP ot - AN P Seroaf Wi epdBPRenzyMS HiErt ek Sai!&r HRRknot ypi ¢
trait. of cla|m3 wherelnthe hnot trajt is dry
oci st dch ol 5 B S kel fyﬁP %ﬁ* %f?f;ﬁraﬁ'e s

resi S t anclga laim 1 wherel ne seqéee%ry end dmg e car t? eﬁco erein

the TiT2 r g "é Qaﬁ gt"{ éﬂeg into th

h
transcri I'on seq uence n about 100

Qaz P3p, & pfaEnﬁt&“oF Elﬂm3|9 ﬁﬁsﬂeupi‘he fpta&'mé %‘%}H&ﬁiz Bﬁﬁub rtﬂe%étrﬁﬂorﬁrﬂ@/%wé Intifg. 23R 7- A
Masm d Ofeirfgl 24 B IeﬁMhe SALN508E ridvind dnd iBLtibd ABS SHowR il AR 3 SdBelRg 131398 in
Sequﬁnce lefgth; @RG44 Reaitg AROHrioRsh @S SoRinFy. BTaAdTbd80d undR ATOE AbdSsichaenNd
restrict i su806; pEANS608- thevingAfle restriction map shown in Fig. 10 and being 4.4 kb in length; p7200-22
having the restriction map shown in Fig. 7 and being 4.9 kb in length; pHGS0 having the réstriction map
shown in Fig. 6 and deposited under ATCC Accession No. 39805; pSAL-210/4 having the restriction
map shown in Fig. 9 and being 12.6 kb in length; p8300-10A having the restriction map shown in Fig. 7
40 and deposited under ATCC Accession No. 39785; pSAL-130/5 having the restriction map shown in Fig.
8 and being 9.6 kb in length; pSAL-i70/10 having the restriction map shown in Fig. 8 and being 11.0 kb
in fength; or p9200 having the restriction map shown in Fig. 26 and deposited under ATCC Accession
No. 53215. .

=]

45 21. A plasmid for production of human growth hormone or an analog thereof which comprises the plasmid
of claim 1, wherein the DNA gene sequence encoding the eucaryotic polypeptide is DNA encoding
human growth hormone or an analog thereof inserted into the second restriction enzyme site.

22, A plasmid of claim 21, wherein the plasmid is pTV300, has the restnctton map shown in Fig. 27, and is
s0 4.3 kb in length.

23. A plasmid for production of superoxide dismutase or an analog thereof which comprises the plasmid of
claim 1, wherein the DNA gene sequence encoding the eucaryotic polypeptide is DNA encoding
superoxide dismutase or an analog thereof inserted into the second restriction enzyme site.

55 :
24. A plasmid of claim 23, wherein the plasmid is pSODa2 having the restriction map shown in Fig. 13 and

deposited under ATCC Accession No. 39786, pSODS1 having the restriction map shown in Fig. 14 and
being 3.0 kb in length; pSODS1T11 having the restriction map shown in Fig. 15 and being 3.7 kb in
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EP O 173 280 Bi * C R *GC M— s* 8
plasm d of claim1, wherein the selection neans is uence V\/m c

contains the fragnment designated gl pl asm ﬂm i mﬂ e| n
the Cl434 fragnment is |ocated afteréqﬂszgo I?'4e\nd of t IH I

transcription term nation sequence. 10. A plasm d of <l a| m 1, wher ei n the
ori gi n of r &pdth;paODHFBA2had@rthe/eslridtisromapiioBR b FgATO db@@g,srsmqtawmhe R&Rkid -

ro: 11. Ameb shown O Figl 1€dnelibaing 48 kiwhdsngthn the origin of replication is from
a bacterial plasm d capabl e of autononous reproduction in the host cell and
product i A8 Afrlagmid [fas epducieOof porping growih iherenoesogiae snaily thervef yHichsnmnptiseslBe pldsmid

pl asmi 8 of ©ff dim 14 vhergim e ONA gene SWP'?P rpnesting ds| queaayaiie polysptieris DIAl efidoding
CoVEl . K15 E%‘c'“eﬂ‘%"hg‘ﬁ’f‘?!‘eﬂf a"tﬂ"QPQﬁ‘T InRPrEEA ihing pReongiresgicipnehzyme site. cat i on i s
pOPl A6. J2 dof c m 1, further conprising a third restriction

AP cig 'et ‘Be Ecfyefft gosdmiesiivion man Hiows ingdgs dnend is
YT L e S'%;?ghe' b e R AR

wher ei n- the |rst restrlct|on enzyme site is a.uni que site W|th|n t he

p| asm d. 23‘6A pl%srmj E'uc@Jn o?l:t@dkgﬂ h \%} 'eﬁd & a Qr?alofg aﬂeﬁe%}(ﬁ} h%grg?' sﬁes er Iﬁt%st
% d

enzyme sit eof &auEQO ereir’ fhe DN n&kin oti

restricti OncIﬁUR&Vd?Bivtﬁthﬂode%réh dﬁHb@M&e&'ﬂs@ﬂéﬂ“n J‘ih@séc@r?dr trid zy jte.
of'~l aism 17, wherein the second unique restriction enzyne site Is

Bglll or 2Ba plasrdid of ofsinp kA wheréin the plaghii@ BLpSb020Kks ®e rédRiiion tral 5K h h@rsrmae@s an
anal og t her o lenjith,cin the plasmid $155003) BasthaestticlioBlap showlh Fl €, Bdlis dapdS0E Lktiet Ne
DNA gene sefl¥hioeessint Beli3ai2t he eucaryoti c pol ypeptide is DNA encodi ng

bovi ne growt h hornone or an anal og thereof, inserted into the second

rest rit i2&nA slaidror giodustionh humanspeliperiretein £ o Branaiog Grereplvéch icomprises te plasmiid i s
pROL2 havi ng 4@ 1r waerqin the DB geam SeaHeNRR enqedipg ghe epcanyetic bripaR}idS is3DINA efaqding

| engt h; pSA “"326'(?"’6""[%?{}1 Fnﬁaf'ﬁ'@'%é@f@f ipgertemhiniegs sseppthrestigiorprgymasiand bei ng

33kb| 3;\3 t erestrlctlonna shovvnln F|
and dep 03|t asm'd fc' % Bavi Fig-
restri ctlon i 'e "(? g> feﬁ Ct&’hffﬁ qu n 'H 3ha
| rlc wn in |g 20 é 912 %
e

havi ng t he t@%sf’tt Al :ﬁa " .
pHOS0.havi il £E% saiosetn as R o ﬁtfg" rtg'%e ?ﬁ%%miﬁm
Accessi on Nein in IdhghlpTl rtget Rctlofr

and bejpng 1|3ng§1 b pﬂ‘ﬂR'Z@@gtthmgOﬁthQﬁr ey Ishdnt i ’\{)Qgta'h& %bcﬂﬁbd ers}:\"fsl‘)’t\fl

Fig. 7 40 AccesdfiNclapmsi t ed under ATCC Accessi on 39785; pSAL-130/5
having the restriction map shown in Fig. 8 and being 9.6 kb in Iength; .
PRAL- 78110 hdst glasmitsybtive comgisising ths blasmidraicih 0V dultable B3chefichandi fei.ng 11. 0 kb
in length; or p9200 having the restriction map showmn 1n Fig. 26 and

~ deposi® ed?-uhhest PiRsTRESYAeDS diinr$1 Neherefi3f Bost id Eschghithia Aolisirais wied7 (ATCCpeossiat | on
of human gr¥wBPeRaIontaineg plpsmith PRacA/IEscireiehinéolishiait AT1636 MTICC SwsestibreNp 38887 d  of
claim1, whOPEPRY PiremithpArefeRe?)s eduEsshesichin colisyrn AM87 SATQE Yesession sl yBE86t i de
i s DNA enco‘fﬁ’P‘ﬁ'Q'“%Ef?Fé‘}‘FW)h horrmne or an anal og thereof inserted into the

second oF 85tk | on gtg . S g A plasmd of claim2l, wherein the
plasmi‘d s p'l‘ttgtit?m' FTOT R tr’"h?:'?'f'gﬁ"ﬁﬁbs %‘H?}%F?pﬁ’ n Fig. 27, and is so
4.3 kb I f tas

an anal 'Og4tﬁ£(%t Hgsﬂﬁ &Q—n% 9?5(‘39 wh%gg‘tqhe ﬁosF (] Es he la p('if‘ %\‘Aﬁ‘&ﬁ é&@?ﬁ%&bﬁ;

gene sequence encodi ng the eucaryo IIypep bateﬂA% encodi ng

super oxi @& ﬂlh&mﬁsﬁﬁcﬁsy@km%ﬂclﬁﬂ%%ekhﬂﬁ@mﬂ il Esctfﬁértcﬁg cditeSn hiBs W@Q@ces jon .
restricti OnNe BIYSIBodining pol2d add desnfbBidlbg). of —THarm23, wherein the plasm d
I's pSODc2 having the restriction map shown in Fig. 13 and deposited under
ATCC AcC 86 sA st pismid3§ a6 of qEBABS, Siherbin e hgst listiotih Maépehdshd ON mMap shown in Fig.
14 and being 3.0 kb in length; pSODPi Ttl having the restriction map shown
in Figo 35 Abest pasimivsySerd okdirim A1, #Bersin theMo§ isla/RitabB0ytiB Strain. | 1111111
huHIij|IIIIIIII*C L M S *
38. A host plasmid system of .claim 37, wherem the host is strain A4048 (ATCC Accession No. 53217:
containing pHG44 and designated A3111).

s5 39. A host plasmid system comprising the plasmid of claim 19, 21, 23, 25, 27, or 29 in a suitable
Escherichia coli host.

40. A method for producing a polypeptide which comprises growing the host plasmid system of claim 31
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I engt h; pSOD, 61- BA2 having the restriction map shown im Frgr—i7,—of _
pSODi TT-'1 having the restriction map shown in Flg mll aﬂ@ 8 kb in
|l ength. 25. A plasm d for produ rcine g ! Hf ﬁ an anal og
t her eof which conprises the pl a?gd&ﬁg‘)ﬁao% of cliai :
gene' sequence encodi ng the eucaryotic pol ypeptide is DNA encodi ng porC| ne
gr owt h horun@si esuitdblea BoraitiesOgeriiftiag QRidudtiBs eF tied pdiypeidé hdd SeR0sHg RS trdsbiilg 0N
enzyme si tpelypéplide. A pl asmi d of claim25, wherein the plasmd is p3008, has
the restriction map shown in Fig. 4, and is deposited under ATCC Accession
No. 39884 A gethod éor pradagiigdbavine mwoghormm o lae andegt theredfi which nampises \growing al0
Fig. &1, zaHitable Esthetichiehcali ot saaining the plasipich piseiaim 49 fuerder puitafeles canditions prmittivac ken
grow h horRskIoR pf Roving ARMB JroTTioas @ ARreaceresh Afst leeering e 'ﬁ?“!i‘ng?J"“ngf%'F'al m1,
wher ei n tH‘@'"BRW'g?@ﬂ%Q@%’a‘ﬁence encod| ng the eucaryotlc pol ypeptlde i s DNA

encodi n ch| C e Q\#h orrmne anon%noa O%gt e[heof ierte nto t he -
Sfcor}gd . sui I os co almr?rtthe |m2 sut g‘ S.Porl s LBe
plasi d i 5, gig, .{;@n gxme@ oo e o @m ﬁ in
I ength, or, ?)ﬁef g@ erh\ has ? restric 1'Q.

and is deposite er CC Accessi on No. 39792. 20 29 A pl asm d for

- product kD Abmbd R Prodfdtlgl RRHe Yr&ith nEimBre &ManBdARbd thelebXStR@f coMphigel gFoQ:i?’uB rd ses
t he—k asmigditaBle Ebrdtichialeol\WoQ cBritdiniigBe bIbMni@ 6N\airk @8 URRE QUItRHIE Bshlishs [afnitting - -
eucar yot i Grqa0ttigP 6 Hordhe grosthANAnCRAS 60l aRglog HHdTEIR aritedolddiad the redlitingFpoftine dRowaN al 0g
t her eof | neeihed dnalbgthérbd®. second restriction enzyne site. 30. A plasmd of
claim?29, wherein the plasmd is pTV-188 'having the restriction map shown
in Fig. 43 aetlod®r produdigi ¢hipketr. @oktly hprmohee prganhanalpieredfo@hidh doepriseg grawing a

rest 2 ct i cuitarigEschedoin ¢ali hP$t gontdingathel plawsich of dain® 2K lgnder suitelpigy candition ¥ \permithe

havi ng t heprqduaion picahiclan greh kararnn of 3¢ dopien therepf anddedqeusringtha resulfirty chiskan@rayth;
pTV-1 90 HEWOAROtat#og BT ction map shown i n F| g 21 and be| ng 4.4 kb | n

| engt h; é%TV- 194 havi ng the restriction e| n

: IC{G
Z?4I Eﬁl ! n%t&e or g(anggsﬁl if%%m ovqﬁ??%?;f:ﬁ?m su ox?ﬁ';:f 0" ggl ”
and bei ng 4155 5% e e ‘1‘\7152 578-'8° 3V H F‘?’u r| %% Pon map

shown in FIg. and dep05|ted under ATCC Accessi on No. 53216 31. A host

plasmd eSYAS&\&HBoCBFBB&%# Gurhd?CapBlpBstotbi €Qfhich \cBrh bl %ﬁl@éécﬂ dehiglagy 1 chi a
o oS e e 1
Escheri chlaaonaairbte.ﬁ%raaa Rcd¥ihd fhe(rslifthg MR SSblisdBroliR 385 cont ai ning plasmd
pRec 2/3); Escherichia coli strain Al645 (ATCC Acce55| on No. 39787:

CQNY ai NN PbAGRTGf Glajar\E) khdrin By suiBblel oo icoratise.groeth iof Bib nest Plaghald Systen¥BICC
AcCessi on aappra®i#s Pericd@ntire atiabgyt £2° assulddyrqpiiismg rarrietiout @Ga suitebleasddivpl. asm d
systesn of claim 31, wherein the host is a prototroph. 34. ‘A host plasmd
syst em @8 Achethon @@ BlaimvdTewherain thdrappiopriate pedodtsd e atj4E e i3 abalt I-5dbursii N A4200 ( ATCC
Accession No.-53218: containing pHX#4 and the F gal plasm d and desi gnated
A4346) . YR mettnd ohCIRipSA7. Phespimineisulishia raediuptis edseip wdedysatdher ei n the host is
‘Escherichia coli strain_ A4255 ATCC Accession No. 53215: containing p9200
and d%sPBH‘astféﬂthM%’M"g %‘B‘traﬂ"ﬁ pﬁlsm d syst em of cI a| m 33, vvherel n the

host i S1 bi Ot tnoJL or. e exp i n of snred e r otuc ge asmldcfn aa gnwt

of ol o m ggsg§e"a°° i ‘?rsa sz“feqm. &m f’“‘ 'ﬁéa R,
b i ure” of i r

cont aj Ni NGnadiiedd. & r&;ﬁﬁéla oA b e Mot et

conpr i si NGyrddd&ioP btSdlicalydut p@yp@bﬂabl,&,o 321 or 29 in a sui tabI e
Escherichia coli host. 40. A nethod for produ0| ng a pol ypepti de which
conpri ses agaoama@naéae)masdeombman #lo15des in@Mo G oridr BleMilaving! 3 EP 0 173 28061
li ; *c L M s* under suitable conditions permitting production of the
pol ypept i deDNmsbquencowitich dagtaitdibe premotbriand gpepattr Pyok rbr o dactetibphage; net hod f or
produci ng bovi ne growt h hornone.or an anal og thereof which conprises

growi ng a @ N utilizafon site for bindlageantitimiriatonN etein; host cont ai.ning the plasnid of

claim19 under suitable conditions pernmtting
a first restriction enzyme site permitting replacement of the DNA sequence containing the ribosomal

55 binding site which follows thereatter;

a ribosomal binding site for rendering the mRNA of the desired gene capable of binding to ribosomes
within the host cell selected from the group consisting of a mutant of Cy from X\ bacteriophage having

74



producti on of bovine growth hornone or an-anal og an t he
resul ti dg bovine growth hornone or anal og t her eof nmet hod fo

produci ng human growt h hor none Or @B 4 thereof m m%\‘t\‘ gr owi ng
ato sui tabl e Escherichia coli hos con Li ni ng -t | m 21
under suitable conditions pernmitting production of rt grtowt or none or
an anal og t ersefbncand recovering the resulting human growth horm)ne or

anal og thereof. 43. A nethod for producing porcine growth hornone or an
anal og thereof which conprises growing a i5 sui t abl e Escherichia coli
host containing the plasm d of crmAccRicTaderasatt abl e conditions

perm t®i ng production of porgin e or an anal og thereof and
recovering the resulting porci n?ggﬁﬁcﬁéﬁ'ﬂ@%r anal og thereof. 44. A
met hod for produci ng chi cken growth hormone or an anal og thereof which
conpri ses grow ng suj tabl e Escherichia coli host containing the

pl asmi d of El"%ﬁ"ﬁH‘sQ?’tﬁmﬁ%ﬁ‘b°§‘mal té’lﬁ'f"@ siastrayedifiomPERRRH TG ‘Pf@esﬁ‘%ﬂ‘b@?‘?‘ﬁh of

chi ckeff gr oyt h"t Qpco OnucleO&de a%uetnhereof and- recovering the resulting
chi cken gr oA RO HTBHEcSS g i 45. A nmethod for producing

super oxi de di snutase or an anal og t her eof which conprises grow ng a
suitable 25 Escheri chi host _cont.ai ni ng the pl asm d of claim 23
untef guitable conditions g&&ﬁ{ Qﬁ&ﬁr%perom de di smut ase or

an anal og thereof and recoveri wmamdﬂmmmm ;de di snutase or
anal og thereof. 46. A nethod for producing human apol i poprotei n E which

conprises growi ng a suitable Escherichia coli 30 host containing the

pl asm d of edda syntidlic diydaucleside havinh eheGedquahdel ons permi tting production of
human apol i poprotein E and recovering thé resulting human apolipoprotein E
47. A nethod of claim40, wherein the suitable conditions conprise growth
of the host plasm d syst emATrcanTARPAPPEARLRAEBEAAESGOf tine at about 42 C
said growth being carried out dium 35 48. A nethod of
claim47, wherein the appr opn%ﬁﬁiﬁ%gg%fTﬁ%Tg?T% T is about 1-5
hours.®49. A method of claim 47, wherein the suitable mediumis casein

hydr ol ysat e, he foI | om ng Contracting State: AT 1. A nethod
for effecti ﬁ'b%(ﬁ'%ggfogﬂ" ?Ja desired eucaryotic gene by introducing a

PLS? ?sgo:‘ ntCFol dér 6“rets pd;g ﬁgiﬁjeesr té %ﬁnj%;%% rtgue lheregl(}ﬁgaginﬂédq%ng Qﬁco& Ef hgoéu?apwlﬁg

i ncreasi ng errperature 0 to a terrperature at V\/m ch the

r epr eSSOr i gndhich additoAdiy hnume%q omfsegjeﬁ&mcn ol 8 SAGPE réplicatidharoRiestath
Iryotic giashRd capaié besltondthdds kdpicalidnain MeChodtsbil RAP 8 86diSH m&hs Sel&XtbRAAFOMOthS C

pO ypept I de gt angisling ¥ DNKe segGsneesOMItA Ichtiin g gede skdtiaited-with & 3aedablelNiteriibiRe ul

whi ch #ncl udesotypic fdit whirh3s manifdedd wiee tieOlektomis IpegEsers i the hosacddAd DEg sequeces\hi ch

cont ai ns t hehigr coneindire feagaleny desigatted cIPt.Guck fragmeiX ilziuding the gpriecigrethe eltf* Mpressor

utilizati onersleineand i3 adspairtidrryoranter iabcde pneiatee tsequende pand twhprain the distanee batwest thedX | on

enzyne si t eefsed! et ROnerometen and eptsaier sequendecanitty % endiefrfbeN etiiaetioh fiteng lesh han

ri-bosomal 58pout 80 hasephrs gndthe distanee between theotend pfdhechh piliggtion gite andhthe SrRRF obiadi ng

site f8r reH'EPé?'T‘%B‘“‘f“P?eS“ Ng&s H'F" 2996t 34@835P 4"Syene capabl e of binding to

ri bosomes, wthi.n .t t cel "te conS|st|n

nut ant Ofsz ﬁ hod o 1S whereu g&r}; n{%{ﬂ % ngonalglllcompnﬁgg hgcgntglg qu ence

d3'ofth econ ercton n e S
TAAGGAAGTA i 2 a ur 21" PrRe an%a'seerzly'f)'osonal

bi nding sjtg r@l&ﬁddvé}dclinﬁ Oumvmﬁrﬁiﬁ%(s 5 ﬁ»%gﬁsié'aoaume .%Xcg ch {ftaind ndl a geno

synt heti c ohésmwuﬁetsb&eabi&%\/|daq.ﬁ£ heRtRNaE AA CAlis
GCTCGCGTTCCTTTGTCCGAGTAT

4. A method of claim 3, wherein the phenotypic trait is drug resistance.

50 5. A method of claim 4, whersin the drug resistance is resistance to ampicillin or tetracycline.

6. A method of claim 2, wherein the Ty T2 rRNA transcription fermination sequence is less than about 100
base pairs from the 3' end of the second restriction enzyme site.

s5 7. A method of claim 6, wherein the T1 Tz rRNA transcription termination sequence is less than about 20
base pairs from the 3' end of the second restriction enzyme site.

8. A method of claim 1, wherein the selection means is a DNA sequence which contains the fragment
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and a synthetic oligonucl eotide having the sequence 20

AATTCAATAATATTGAAAAAGGAAGAG GTTATTATAACTTTTTCCTTCT tion
codon; and a second restricti on gnz ébtle having inserted th e | n t he
desi r ed gene encodi ng the eucaryotic pol ypeptLH m eof
in phase with the ATGinitiation codon; and which ad uu H sa

DNA sequeresyndbd @h+.contains an origin of replication froma bact er| al

pl asm d capabl e of autononous replication in the host cell and a selection
means s®l écietbodf sfochin e vieeIAPhe @NS I Bdgnbg i flockbiAafie qreeBCarm Mhe I, CORNAI N a
gene assotamtriptionterminatonseduendsabl e or identifiable 35 phenotypic trait
whiclt is mani fested when the vector is present in the host cell and DNA
sequencWs Avhathod of gleimal. iwherkie ther eriginesh replibetinin gn deviead! fotnBR323 MTHC fAcagsi@nKo.

i ncl udi ng3tHé- gene for the c1434 repressor protein and its associated
pronot er. and operator sequence, and wherein the distance between the 3' end
of the B A mgp ft&'?"“ b VRsiR dteoPridine gy epjication i) frPHea hectasialplasmid gapalse of

util f%ati Sﬁ [0E fegrogugtion ip 1o hosh GRY 8 Pragudien plastrieesh i) qopstituiivestoias &f et ween
the 3 ena o"f' ‘the N utilization site and the 5 end of the 40 ri bosonal

bi ndi ng12S tl'ioé oJc?aﬁﬁﬁ %&]’Slﬁlﬂ\%% %/F?qur%@a?gn |Qgén{lmgn Co'%1m:"t hod of claim i,

wher ei n t asm addi t 1 onal sequence which contains a

Ti %244 H&AAwemaasfrdemhmh&ameraagm BephERLAD 6EP1a8C AL ed 3 of the second
restriction enzyne site. . A nethod of claim1l1, wherein the selection
means im. a_mds&,wﬁma”wurcine GREH fiifierccolBites 8HACGhdRIcRS dMejnib SteS&dafRat abl €
or identi bénadahnene[INAWRGULAELCCohtBiBing the AbosdndlBih it indGhePATS idiiatibh&a6i.n t he
phenotypic trait is drug resistance. 50 5. A nmethod of claim4, wherein

t he er U§. Aested affmtn il svheeitist i eatritton anging sitelis Nurigue tidtwitaia yelplasid. 6. A

met hod of claim 2, wherein the T1 T2 rRNA transcription termnation
sequencl: pgnethed of oldie 5, aheseio thedict kninye regtiftion efzymersielicE@Rl. end of the second
restriction enzynme site. 5s 7. A nmethod of claim®6, wherein the Ti T2 r RNA
t r anscrifpfimsiiod B A A Themsindha igeqne eestrigtion gazyme pitgrs awtaye sieovithindhe nissinids f r om
the ¥ &N he second restriction enzijge site. 8. A net hod of claiml1,

wher ei n tgé“egqgis °fai'r6n7 =1l *ﬁe§e%?"<brw“§éea %snzwn? ﬂﬁ ihidel B or $rpat fragnent

75 Ed %og ro ctlo of boving, growth hgrm ne e &rvl'g::]ﬁlll 111%: ‘qgﬂ 434 c
. & g %ﬁtﬂ R by & &1

f r ag&Eﬁ‘n br§:o |ﬁéjg Ebe ﬁ & mt &ﬁzﬁf

termnation sequence. A 1, V\/nerel n e or g| n of

repl i cadol Alneirfod @EELIMEE, Me@én iaBBi%Zr&d Gs%@?e AEABIRI Brid¥oh may bl in: Adl 2 g MEL hod
Of\_9| ai m fgingMhI1e ke inﬂertd‘lﬁ pOAL §H0D-6 Mavingé Fe@btio Fhap Showh GiTFig. Paki el l@:‘ iRSM d
capabl e ofengtf) pHG44 Baving NEMMBSBCLBIE Pay® Shoh 0. i6Nent RIBpoEIRA tunde? IAfrc@lAdcela£|ale&t i on

of ats | 289808 PSAL 680811 iHing Wi reswition Sap Shoivin @ . a6 BitdCheing 2.4 k. iMBAdNY G7200-22| ai m
11, wher ehaving fhe restrictignrmapfshovengh Figat and heings4.glier in 1eegih; foHGSN Hadihdhe redfrictiod Shad\

met hod of shewvaimfig- 28 angrdspesited vrider ATGCAagessibn NepI9BaSab$AIR10/4 hpuidig] tHé resttidtion A

met hod of méﬂ’ §1°W'i‘ ip Figyd @ndbeingt 126 Kb [inplenithel P3309-1 Mchaviegdtherebtdetion man $howalin Fig. 7
‘restricti &9 "§‘F’t"€ cPo“G‘a’RSQEP Ne SORSE PSAHES0BNAvirgt eptidion AR siond indFia- he

ri bo¥mal & "‘h?’ff % é&b %‘TﬁlW Ml 71 EheviRg the mestrighion mgegiewn Bdie- 88nd beingdi Bkl of
claimi, )Qh%gg%gm 9 havipg e reslieon 3P AP a RO anq deppsdted ungisy GUE 298N t hin

t he pl asm g A met hod of claim 15, V\/nereln the first uni que restriction

enzyne ﬁ' h Gnelidd 'r:&%Blmann?of HomE rE\Rﬂ' hc?rIno o‘?a VE% \(ﬂgﬁeo nchtcgr% lse gsm
oSl U1 AT SbhE iy W Gt kR

met hod of erebdig uman gréR h6Tidnd &%in 3 ddith
Ndel , BgIIeI ord“éjmal 19. Arr‘rethgdﬁagogr f)rodﬁgﬁ‘gﬁﬁ% é&%dv'?%e&gro h torrmne

or an amaahoegtiohereirh 2V\Whekin G AMsh&Ias ptaeo, RdsafidVeslriction map shown in Fig. 27, and is
4.3 kb in length.

50

23. A method for production of superox_ide dismutase or an analog thereof which comprises the plasmid of
the method of claim 1, wherein the DNA gene sequence encoding the eucaryotic polypeptide is DNA
encoding superoxide dismutase or an analog thereof inserted into the second restriction enzyme site.

s5 24. A method of claim 23, wherein-the plasmid is pSODa2 having the restriction map shown in Fig. 13 and
deposited under ATCC Accession No. 39786; pSODS1 having the restriction map shown in Fig. 14 and
being 3.0 kb in length; pSODB1T11 having the restriction map shown in Fig. 15 and being 3.7 kb in
length; pSODA1-BA2 having the restriction map shown in Fig. 17; or pSODg: TT-1 having the restriction

76



of the nmethod of claim1, wherein the DNA gene sequence encoding the

eucaryot’i c pol ypeptide is DNA 30 encodi ng bovine—greowt-h—hornone or an
anal og thereof, inserted into theﬁ ?&orﬁstrl ction enZﬁne site
asm

met hod of claim 19, wherein the I's pROL2 h ll “ Eﬂ‘ﬂm“l ﬁtl on- map

shown in Fig. 2 and being 3.3 kb in |l ength; pSAL 5

restricti onmggagp.o\s,h‘qwg 16rhnEang4°8@ﬁ‘dlem ng 3.3 kb in iy engt pH&44- havi ng
the restriction map shown in Fig. 6 and deposited under ATCC Accession No.
35 32806 mep&iMor frodidtioh ohpordineGyrdwitehairedib lor @i analdg MBaofSYRIMBorhpRisdsi tiis plakRigand
bei ng 4.4 kd&i themdt@dgt ¢laim p,ARBRIn2R DNAGeng sdabance erbdingithd @uaryEip paypeptide isTDNAI §. 7
and be$ ng 4er@odiig porcing grogth iormokds @n anaipg thgrepfiesertesisite the iseaond restyictisrhanayme aite.Fi g.
6 and deposited under ATCC Accession No. 39805; pSAL-210/4 having the
restri ct ”&nA mepod plorm 2h "be’g'" e paseidge pARge.ms ghejpstriction BIpgIhpWn ig g0 G-and {HA
havi ng t he §e8e¥tpq wnder}y' Cﬁé?"%ﬂ%\/&'? P4§04=iogythe plasmid ig RA00Y 3% P feSEiCtion Hap sheyein
AcceSS| on Nde- 1%9??%?“&‘3 ' ’F"BO/S havi ng t he restrl ctl on map shown in Fig.

40 SAL 70/ theretrlctlon
ap snowd’1 e %P'a Inlaelianeie i i

restrictiong aag ﬂérla& %gcomn ¥,

f
53215. 21. A,e tho ro ctl%n of ornone or an anaI
t hereaf whic onprlses the pl asm d 45 of the met hod of claim1l1,

wher ei n thea Pod)&RRinSE4 WRIGHENS PR B §500D.Ghal 16 Asiittioh raP oWl MiHig. 8.Qind & 3ENA
encodi ng hugsiR 168§tR\ek the PREMI 5003, AH3 tRITastRGorl MY M&N ih FHETA, ad is Mdpbsittdiéndsecond
restricti onaBstzAtasssion Ne 39@2. A net hod of claim 21, wherein the plasmd is
pTV300, has the restriction map shown in Fig. 27, and is 4.3 kb in length.
50 23.20 A2¢red hrethod Br prduwtinct huren @polisappéairoi pden abalsgrtheradf evhioh camprisasdiecmiastnider eof
whi ch conpr éfdeomatied ohélaim iti whersin the@NAaenh saguance ericeding the eugsrratie pelypepfise BNINAgene
sequence en¥seringdumenapeliperipioio £ioc anrsplonbereqf inserted intthe &%’@d?ﬁ‘f@"@l?ﬁﬁ'f‘@)@l“ﬁe

di smutase or an anal og thereof inserted into the second restrlctlon enzy

site. 553024 mew%tcm&u?%fvh%?"aihﬁwza"d iRy é?‘hhat"ﬁ%thﬁ reseintion "1
the redtri c?ﬁ' %ﬁ‘ﬁ" e Wi h r ha"fp‘g tc%\en'aSt 51"3 '6"% % w l5'n No.
39786; pS ri X ér?rlr(? rgjg ﬂl Y@H -4 4havm e re r@ 0 kb

in length; ﬁ% L iggl £ ; "t in elng
%5 Jureut ficiitd 1?&*3? °9'V'ex5sn¢ by 17

OI‘ qu;)’ _81 'tnl' j?%%ﬁ%?&b%a\';u%sfhg rgsrtrc sho Qle suted under A-T:bl-}zl
11111 Tl IAcc dslon RBEasfgown 1N be| ng 4 8 kb in 1ength.

met hod for production of porci ne grovvth hor mone or an anal og thereof Whl ch
cQnpri sestt NeebddiEiath Qivhérbie hPlakiaglistrodilcad #o b, suibe IEsdnbrichia ol gene '
sequence encodi ng the eucaryoti.c pol ypeptide is DNA™S encodi ng porci ne
gr owt hss h@e.ndmethod ofaateina A Iwberein ltertestfis Esthaichia dolii strbio Al 633 (S@@oqaudess:ets No.i3g3850n
enzyme sit econ@ding Alasreit pBel 2/8); E¢cherichi@ Boli sikierAdb4y (AREC picassiondNoi 89768 GOBzinintas
the restri celpsovd pbqoESh8hrand Esghetighia Zcoll stwain iAS09TeABSE tAschssiend Mp. FRTEEC cpMadngsi on
No. 39804, BsmicheSOPrAsi d is p3009, has the restriction map shown in Fig.
11, and is 4.3 kb in length. 10 27. A nmethod.for production of chicken

gr owt W"hé?nﬁﬁ?‘hﬁ‘? °faﬁ‘"a?fa1"?f@e“‘c‘ﬂ‘“e‘?‘§b'faW‘?PEf‘PP“conpr| ses the plasnid of the

ot hoo Ohsch Bl JELE A ON OEE SROLSTG8, SURBTLNR RS BHRRIM ©
i nserted In?oﬂ"h%psecond resa ( f“' desz(‘!'/1ae t . 75 28. A nethod of claim

27, whgr %5 Na fnfd@od® bt 93, Ivﬁ,er@.ﬁqf%osth@éscmﬁms ea.tsrtrh.ﬁws@ (AR AR8N0, NB 5B318: 5,

and is 3.3 &Jatahmgb@@.g@degénaiegamb)asm—d—rs—pﬁo , has the restriction map
shown in Fig. 12, and is deposited under ATCC Accession No. 39792. 20 29. A

nmet hod f @s. pmmu@{;ﬂc@_mm‘wiwmneﬁd%ﬂlsb@ﬁnﬁdabah&,& or an anal og t hereof which
conprises the plasmd of the nethod of claim1, wherein the DNA gene
sequereme 3ens odihbgoficlie Biiekureohé tospio b yyalé iyeestiah. DNA encodi ng human

apol i poprotein E or an anal og thereof inserted into the second restriction
enzyne sisBeA mpiod ¢ daim B dhessin the hpstris 2Bain A4S ATAC heessidndNon$3d17: sonteining PHE44
havi ng t he pnsgiesignate Adiltiap shown in Fig. 18 and 25 being 4.2 kb in

| engt h; pSAL 160-5 having the restriction map shown in 23 and bei ng
5.2 kbPsi §91 rnated 9ielpim 19021 23 2Ry 2/ he %e%?rP'EttPebﬁ'%i) '%ﬁtﬁ?ﬁ?lcﬁdrf"fﬁuagsw% and
bei ng 4.4 kBEEPHCPREYMASE hTV-1 90 havi ng

40. A method for producing a polypeptide which comprises growing the host plasmid system of claim 31
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the restriction map shown in Fig. 21 and being 4.4 kb in Iength\uﬁrv-lw

havi ng t'he restriction map shown in Fig. 22 and bgi ﬂﬁu‘“ﬂ‘“ gth
pTV-214 having the restriction R, H]‘f%réﬁ Fig. aé\‘m “ b in
| ength; pTV 264-45 having the r sty map shown*i n¢ Filg. "25 *and bei ng
4.4 kb in 30 | ength; or pTVR 279-8 having the restriction map shown in
Fig. 25 angaélennsid shaibideperhiking phsudids | P Mhed\polypestiad Gand IdcovdinglBtd adu@y Cl ai m
1, wherei npolypéptigd.asm d is introduced into a suitable Escherichia coli host.
35 32. A nethod of claim31, wherein the host is Escherichia coli strain
A1637 (Afmmmwmimum. b33 GhowthC tawhariendr rag  goblers tibrdlof pAREEE compses B@aingral chi a
col i st r ai witshleGBEhridICColAbest Santaming\ithe BSTRI7 of the miethion | af lajph a8 randbr suitable
PAPOE- Ex. 2pnditieng] permiting rorqsigtion @obdving torowihnhonpae r eNAnaiog Awsesot aridoacokding 38786
cont ai ni ngepltiagbavige grarihkprmpne g@naiggghergef-npt hod of ¢l ai m 31, wherein the host
Is a prototroph., 34. A rrethod of cIa|m33 wherein the. host is Escherichia

coli stf&ith ﬁk fr @ m°’!"§3‘2‘1a8 anglag, thareof “H% ges ggvirge P gal
pl asnfd arﬁ':ftﬁ%ons erm 4 %sé} °°?th e plaspid pfthe Jpetho a‘i{ aﬁvﬁ%ﬁ'eﬂ“ﬁ
host is Esgﬁffn ':é‘xlpm P “ﬂ'ﬂ?ﬁg’w A"P&?“&Scs%g'la B REe g’?ﬂ?‘“’“&‘%ﬁ'{ a| ni ng

p9200 and desi M‘Q&O" %’@"ai method of clai m 33, wherein the host is

bi otin kﬁdﬁ%{ﬂ%% prodbin g;zorcu'é ﬂ&mﬁﬁe | @ e the?é@r%ﬁdhrl:okbr%eb%ﬁwnb% a
SUN-4D! € | Yikdoo Edcheiclla o hosé\ctm R iR pidsind BR B¢ mdMaB 7 ckdind BE RGH! suita%leSt rain
A4048 (AT GondorEBerming Iprd i pordir@trawt hdhborie A arbitg bRt BHIGb@RoriNg Iel) - 55
39. A net hegd.majp@éir&lg?aw&@horrﬁ’&weoZ&alogﬁuere&Y or 29, wherein the plasmd is

I ntroduced into a suitable Escherichia coli host. 40. A nethod for

produci Ag A mpthby e ptodehingvdhickdn gromp nbiese o @Wenalgg theofvaidh g@mpises growingtaam of
cl ai rer31 Tspitable Engbieichiz golt ddpt comainind the optasmysie pinthe triatigd pf Gthire 27 omdesf suitdbie

pol ypept i crenditiens pasaiing Prodectiorhef qhiskan| groviftyhqsmpnpres g arideg tipteof Andrrecovertng fther

pr oduci ng 'B%U'Pm@!"céj?m"ﬁh hasmensiPe anslog greginal og t her eof which conpri ses

growi ng a sui t abl e Escherichia coil host contai n| ng the pI asm d of

t he net ﬁ’(’)d“ Bpthed fay RW%@"%%PX‘@&‘%HF%W@B RPRIO0; therret “g@:“ !?n of
bovi rfé gro@fﬂl‘*ﬂ Stof of? niaiting 199 plgSTY, oF L8+ meé'}?lﬂ 9 éz?f’ ‘H b aen §§'l?ft *ng
bovi ne' gr K. bt f; pricoof %{'ﬁgﬂ"’S RGO A o2nlRg rlrbgfeﬁ (o1l o < m‘ﬁ uman
growt h horTOne or “an- anafog? t'hereof ‘whi ch conpri ses grovm ng a 10

sui t abl . E§ Qﬁéd Bhffa% ﬂb Ihu Salpol 861&%@&]%%@%&&@% u%’é)gw E M&m&' 8
clain21 % Sontaihthd A€ pEsi@ '3 {r’-éd of ERfiT o8 bicBOsuldbR dfrditloRidp r%mmm
hor none  orof AlinaARPbIBEpIt&HE E 8 fe&wmg%%sammmh SpokpBsrbite .hlsng human' growt h
horm)ne or analog thereof. 43. A nethod for producing porcine growh

Ne 4nra aBthéddlcRih 40) AFeas hakiieHle CEHIMIGHsSOBPEE QoW G the BID plasmid iisteaibe
E er i chiza appbpriate period @Ot labdvg42- ICesafal et isbing feartidticounait 4 xaitebfmeiuai m 25
undersssui tabl e conditions permtting production of porcine growth hornone
or an ah&ldysthérf din 4nehereircioeapiontatd pegod @ $ub bt 420C jsabait i hgrewt h hor none or
anal og thereof. 44. A nmethod for producing chicken growth hornone or an-
anal og thek aethodghclgim 47 omsreinsthassuijztipinesiymis oggein hydrayspte.abl e Escheri chia col i
host cont ai n| n the pl asnmi d of the nethod of claim 27 under suitable

oy oof ArIBERLDD dPPRPER m‘é?&aﬁ%ﬁ@a&%kéﬁ’géﬂﬁﬁi‘nﬁ,ﬁ%sr”ﬁﬁn%@ I

t her eof N°4% A net hod for produci ng superoxi de di srrut ase or an anal og
t her eof 1"‘*%:&%.&30 " 3886 gfﬁf? didn a(hﬁsu Lhe2BliBle 2Rt pact pbn%EHé &)ﬂl’eJlanh%St '
cont s Ni NGsfbGe iorRBIRie 1a "Bt Q{étquap&lealb@dgﬁ a Ementlld BMniperafiiilid | ONS

permttinga esnaeuﬁtelao.ﬁhe%ue&bma@w QS dsSdlH bR UBsabtive, b HrERR mprb&%h mt\

recover i NGeutdipotiGuRSddbits iMEbIGLRAE RXPIEAMIdE] 0B BLPrRBRI0PE" urﬁﬂﬁ\)p@;ﬂldé bRa9eique érfeods

met hod f orpaple@@n; quidonipdénan apol i poprotein E which conprises growing a

sui t abl e Eschbeshddtula ADNiblcatBdire qui chifsénde@ditraidi g 3tiasrdnassBular®ds : t he et hod
of clsai m 29 umcBauests ADRXuUEcobiiEntlie bropdBuUM:E I'dpEaibir IO praveiact d ubibadriophageln ;

apol i popr ot eumsite datigatioe de Wepourriiger ld@otéissantibimigtibaiNan apol | poprotein E. 47. A
net hod of cl & wren®r sighenaymatiqup le gesticitn psroetiadti ie iremmiacemenb dp de sé¢puenee AN t he
. host pl aanome@aybleé-mqecﬁraﬂaw'@mq}pr%ﬁué period of time at about 42'C, said
gr owt h bei ngu& Shte fes @ation rikgsomiqus gous psndre e gARM du géne désiré capable de se lier aux

nbosomes dans la cellule hdte choisie dans le groupe comprenant:
un mutant de Cy & partir du bacténopha_ge A ayant la séquence :
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35 ,48. A nmethod of claim47, wherein the appropriate period of tine at 42
'"Cis about 1-5 hours. 49. A nethod of claim47, wherein the suitable

mediumis casein hydrol ysate. 40 i [ ons Rev Im I es
Etats contractants suivants: BE, %ﬁqéb&ﬁi ES, Flﬂ mmul'lﬁﬂmm

NL, SE 1. Plasnmde qui, lors de |'introduction dans tne® cél | &l eShote

bact eri enne appropriee contenant |le 45 r 6presseur thernolabile Cl, rend
| a cellule hote capable, |ors dTAMGCEAAGIAESIAMEMT de | a tenperature de |a
cellule h8te a une valeur a | aqugly 'C‘ETT'C?\T%?\WT‘EsﬁeW est desactivd,

d' effectuer | Vexpression d un gene eucaryotique dBsire introduit dans |l e
pl asmi de et |a production d' un polypeptide eucaryotique encode par |e gone,
qui conprend: Yindtengs Gﬁﬁ?ﬂe"aﬁﬂ\l rbpseatqemééﬁa'ectquﬁse v enPBERARS (ATCOr AbeessiBh  a
3' les struBt¥PEY: suivantes: 5 une sequence ADN qui contient le
pronot eur et I”PGHR?P%?P@WPSI*‘L“@Q”EPW%&?WG'Wun bact 6ri ophage )v; un site

d utilisation de N pour fixer la protdine antiterm natrice N, un prem er
site efzymati que de restrisAtoocpecoeAAGOAAREAtEOPERCEMENE de | a s6quence

ADN contenant |e site de fixatj uit; un site de
fixation. ribosom que pour rend gp?étﬁﬁmt%&\ggﬁ%i”e' capabl e de se [ier

aux 55 ri bosones dans |la cellule h8te choisie dans | e groupe conprenant:
un\aut ant de Ghin @g&ﬁét&dﬂ&e %hg}@gg&rge@gh@,ge X ayant | a s6quence: 78 EP O
173 280 Bl | L reerraeerayagr ¢ b NS

TAAGGAACTACTTACAT ATTCCTTCATGAATGTA un site. de liaison naturel ribosom que
bet al act amase d6rive de pBRITZAAARBTAATCAANAAGGAABATGL7): un ol i gonucl 6oti de

synt heti que ayant | a séquence;
AT T O CASCARAAACAGE T eSS EALTALAAET LT ITEELICICAT 5 et un

ol i gonucl 6oti de syntheti que de s6quence: AATTCAATAATATTGAAAAAGGAAGAG
GTTATTATAACT T PY FeloT Himiteiop TG :eh codon dinitiation ATG et un second site

d' enzynme de r &8t5°FP| W d&aﬁg‘el%q"ﬂ'é‘l‘ct‘%“sf‘a“is esepicest Bt frooRnaCeF) denepdseridye du
pol ype t i dep‘éxs’ea%aﬁaa{a@"%&* ﬂ“‘tﬁ‘?""%&F’%‘@ﬂé"‘cf@ PR3SP @YeC ¢ cogin ipftirkien %Vse'c | e
codon "initia |on en outtre ne qgi nce

cont 1 ent_ung ﬁ%ﬂ"éﬁf@élmﬂ%&n PP 8 e ey Eﬁm
capabl e d' %ﬁ ?ti& gé (i ? 'Hgyai

sel ection c cﬁérﬁaﬂihasmde t.ﬁa%lesdmﬂ Qrﬁ’f@st p@é&ne&@ﬂi} be%féﬂre W‘ce‘ﬂﬁ@ﬁot@ §Q§' e
avec ug 11 abdqusidb RbN RudlEtRtishRdne fe IrRHem0AoBeIO 44 d 8D kb drhedD d&lHdnt g eNigst €
en pr esencep.dtéme oM 6k Rbkur S16N Bt $:PesGRhdedsSocRE 108 pRimoleiSet Hdpératour SA GHRNERS 14ADN
qui cont i engieBicel edwd I'SgERIG 3'adapelsaqu69e43p40mo€ear§ f GOARGE POY P P6dréRis 8 Qugpae de
| @_pr ot.6i neddlisatiop NS @itbtiowdd 4 Ifvidh 86 Paift (d DAGLAS FBBIRCNHE I'"PKETIGL B Wi ¢

d' oper at eur dutilisatidd NSet |'eqeéail b aludthits ta liden eibdsoRiqlé esttintéigurt @ advirod 300 paisedeience
pronot®ur ebasepbrateur PLOL et |'extremt6 5 du site d utilisation N est
inferieure a environ 80 paires de base et |a distance entre |'extr6nite 3'
du site  uflasmidaseasia rvaadicgtionsk apidamprendsn odie wietséqugece| ADH couenant %@S@W’Gﬂe
est infériede @"B!“%??OldPé'ﬁ“sSmmbElT? ENGdispgsge en 3" ppg sapporbau §ip 48 I WEONSRPEFHMY
revendi cati Sﬁ’eit“"tﬁﬂn corrprend en outre une s6quence ADN cont enant une

fggggp?e aSeSI urjg Inslg rr]ev8n61 ﬁ:tatr@gqsp rl g[; érlgai/-l;lg 8% ég%:hgrlm sSon 9 §n6eesequr<]ance AD?@qm

contient un géne assgcue avec un tra?sz notyp|que selecttonnable ou identifiable.

4. Plasmide selon la revendication 3, dans lequel le trait phénotypique est la résistance aux médicaments.

5. Plasmide selon la revendication 4, dans quuel la résistance au. médicament est la résistance a
I'ampicilline ou & la-tetracycline.

6. Plasmide selon la revendication 2, dans lequel la séquence de terminaison de transcription T1T2 rARN
50 est inférieure & environ 100 paires de base & partir de I'extrémité 3' du second site d'enzyme de
restriction.

7. Plasmide selon la revendication 6, dans lequel la séquence de terminaison de transcription T1 T2 rARN
ost inférieure 2 environ 20 paires de base & partir de I'extrémité 3' du second site d'enzyme de
55 restriction.

8. Plasmide selon la revendication 1, dans lequel les moyens de sélection sont une séquence ADN qui
contient le fragment appelé cl*3¢.
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40 3. Plasnm de selon la revendication 1. dans |equet—tTes moyens de -

sel'ecti on sont une s6quence ADN qui contient un gen | trait
phenot ypi que sel ectionnabl e ou [ 4. Pl aaﬂﬂaj Hi@ﬂﬁi l!!
revendi cation 3, dans | equel E? %3 %ﬂ%ﬁotypl gue 3 aux

medi canents. 45 5. Pl asm de sel on |la revendication 4, dans |equel |a

resi st apCepihide OGN BaGRMicafonls, bishs ly9éI 9 RFBnt R’ e@(@dp@éel doleB Pax@bi® 3' do ta

| a- t et r acyshdeh®. deﬁarmlﬁh.aﬁmbdaws&%&mﬁrammvendl cation 2. dans lequel Ta
s6équence de term nai son de transcription Ti T2 r ARN 50 est inferieure a
envi r on1d (aspiierseisn Baeadiaticn 1 alatsi lequeliel'origitexder Bplicstion 35t déiivés 8€ PBRB2S ATEC

d' enzsynme deceseiet mi3zei7pn. 7. Plasm de selon | a revendi cation 6, dans | equel

| a sequence de terminaison de transcription Ti T2 rARN est inférieure a
envi r on1R(Plasaide esslonida Iryensiicatiop i tdans deuePéorigine e trépligitiond gst e pantincd'wii plasmideenzy me
de 55 begtérion | cepablgrde rgprodurtips rAvigeonigedianp 14 epllvle PRin @f depiodystion, d'aameing €uel

| es m)yens°°E!?ﬁ @B’r“é’&felséhp'g%'ﬂ‘ie une quuence ADN qui cont | ent | e fragnent

I’%
FPPPL 1 T asinioh Sotony i evespioion o s el Loy °p ée”\"’é\‘?@r?&‘ud(?%"?? SO qane T ecuel
& 100 A T o SRR o RS R S i S by uonCe e

term nal son de transcrl I on asm on la

r evengi ?@tﬂlééﬂnd@’seﬂ@%sre\leﬁ&léé%n | o EdModna 4R oﬁt‘i‘eobd fMidnRNsitE Slon b 0¥ G&sridiond BR322

(ATCC 5 entre %&ﬁﬁ&b%ﬂN'&onﬁJnQﬂt@ site 4 liaidoh ﬁ&%ﬂ@ue%@le%ddn%‘wﬁtﬁﬁdﬁﬂﬁbcat lon 1,
dans lequel |'origine de replication est & partir d' un plasm de bactdrl en

capabl e1sjepidsrie 0RIE td RRenaiddtion a)TBand ddtmell 18 pefier Wi d'BrlRe Qb rédBictdh @EUGH sign d' au
noi ns 400 wipd @&Bs R@RSHigé.ut i ves du plasm de. 10 12. Plasmide selon |la
reverai cati on 11, dans loquel |'origine de replication est deriv6s de

Col El . 18.Pid8inis reelde ls@lepdicdtian 1% \dengllequel leopreniid, sitd aniguel deraphe Hé mskigtion@side
replicati digoRlst pOP1A6. 15 14. Plasm de selon la revendication 1, qui
conprend en outre un troisiene site d enzynme de restriction entre la
sequenc &7 ATiagmide i§elemia Frvendisation f daplenyellp sepand 5itp g SRAITY geregifictipest WygA unique
d'ini%iati®rs 'ApEsMids p| asnide selon | a revendication 1, dans | equel | e

prem er SI me de restriction est un site u ans |e

%0 16. aéﬁnggsg'gi BFe PP eerat 1ol s c et B
~uni que d' et restrl ction est EcoRI. 1'. Plasm de selon |la

rever.);gl @tlila% pogal H\eh rleeh.o' QQQ c$ %cg b&ﬂ%yo% lﬂ 5!9 erla(egle% qﬁrSt un
site uniq nd le pl éﬁr@i 1, §an eﬁ%ﬂads%q@%e% Ehe ﬁﬁﬁ%géoﬁgﬁtll on 17
dans quu oly é‘pt.éee&B& uﬁﬁ é’st NISN gited t%&%ﬂ@d@&oéﬁﬁe%ﬁﬁé Nin@Adiogh¥! 86 cobid! |

OUITal : 5818 dari3 1P QitdPbHzyrhSadedfbeed.i on d'-une horrnone de croi ssance
boVi ne ou d un anal ogue de ceITle ci, qui conprend le plasm de solon |la

revensi eatPi@midd selbiuaSovb@iipaiin 102086 BHRNROIaE@Ee 63 PRO124dpbt RNRsiade rberiction

pol ypept i dediqu csair laCiging Leetesytint ALANKke e @dguatir | pSnn st ayaet le rscliéma alaestiztan ne ou
un anal ogusdiqié saras figers Iayant ugd lpnguais ee 6,3 dansHG4e agetie sahésa deresiticgovipdiguscier :
restricti dnfigb6 eP@épofe] wunREHC Saressipn| Ny 30806 ¢ PEAIC BA0P-ORyaDle sdiséma dearepiristion e

pl asmi de drdiqup RO figwen ot jagant i iprdle 9agueers PY08L2 ayentip mhqrued%wﬂqﬂan g e 2

et ayant Funlifgugd qt GY?@hé%u Kb de B%E”’SZ@I@% &gb’ﬁﬁcﬂe@a 98 Frsiiiplion éoppésatd $UEHG on

di (ffoure &£ o prpgpéesoss ’é Ccifﬁ' Uiy 0% ayar) fg sche éwst.ﬂ Afrore
Schenn do ¥ Eﬁp‘gﬁf o Erpec i %ﬁr@l L W QP' e or
N- 39806 Ia £ Syaﬁ fune? l(%?Trﬁde 85 a ant e sc glé §J?Sttj;c 0'}: | gure

l’
10 et aya ordee teks% 9%9&4 vgwe §>’ &s gh kbl O
i ndi qie 4 d,ques ¥ séso kB .5 queur , ayant
schénea de restri ctlon re 3 sent6 sur ' |gure 6 et d6pose sous ATTC

Accessi il HhsmaRRGiar 1a Q,%La.&;teé fhofichB tde! ceo.s%s‘da@ WBAHR duCBidn' dnGibdue e EBNELdi, Bui
comprend le plasmide de la revendication 1, dans lequel la séquence des génes ADN encodart le
50 polypeptide eucaryotique est ADN encodant I'hormone de croissance humaine ou son analogue inséré

dans le second site d'enzyme de restriction.

22. Plasmide selon la revendicatiqn 21, dans lequel le plasmide est pTV300, son schéma de restriction est
représenté sur la figure 27 et sa longueur est de 4,3 kb.
55 .
23. Plasmide de production de superoxydedismutase ou d'un analogue de celle-ci, qui comprend le
plasmide de la revendication 1, dans lequel la séquence des génes ADN encodant le polypeptide
eucaryotique est ADN encodant [a supsroxyde-dismutase ou un analogue de celle-ci introduit dans le
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sur la figure 9 et ayant une |ongueur de 12,6 kb ; P8300-1 OA ayant le
sch6ma de restriction indiqué sur la figure 7 et d6pos6-seus—ATFCC-AcctesSi on
n- 39785 ; pSAL-130/5 ayant |e sch riction represent )

figure 8 et ayant une | onguour deéggéq‘i%é‘%{SAL 17011*{“‘!& ﬂ“lﬂ“ I]Ham
restriction 45 représent6 sur la figure 8 et aya guour
; ou p9200 ayame sith B'efy8 BB redActio@St ri ction i ndi qué sur la‘fi gure 26 et
d6pos; sous ATCC Accession n 53215. 21. Pl asm de pour |a production de

| hor nbne 2de Plasniides Sibn CEretantiedtione230 tensl letue! B pAbrOiIgLIEt PEODRE lal Bt 16 ischéfld de ReARLE N

| e pl asm deindigud sur riee tiggaed 1T ait déposé IspusdBTRS Adepsioh nF 30786 (|pSOM3 ayes I¢ Sieda ADN
encodant | ereS@ction indiqud sysdqfidudet4eti avantyuoe loggueuredst 3.0MDN pSODETantyaht I echémade de
croi ssance fegtielion aprs(aissanhsus fadiowe (ieeti awank 8.5 kil gigndueur s eRQRRI-BAR pantile echémade de
restri cti onrestigtion iprigutsu i figese Hhoy RSOPA dridiaxant ledenéme de eaginstion éngiged sur 2 figure

pl asni de esf® pieyasbene lngppusdd8kb- de restriction est represente sur la figure

27 et sa o @ue‘?r est de 4, 3 kb 55 23 Pl asm de de roductl on de
super o¥y f&d & | ;ﬁ’jjl uas a¢ 8'° ‘Fe pYgine Etﬁ n%o

de la reven mré%th ep n?: aeal mone de CZ c;g: gcg%s nan ue Zet cel -C Fr'?tg:%
pol ypf ept i dgang% NG 5 BUper’oxydes 'S e 8%
anal ogue de cele CI |ntro Ult ans Ie 80 'EPOl73 280 Bl 3u L1l

119 A1L lde) bras@GPSbni keend.ca.e.zymadeequ@setaas&we -30fls, sbi SREhLIG éaI.eaSh b5t

revendi cat i pliqe3ur Ao k2O dépssemo@ssmo@eaceé&orpﬁ&m Gblie pigsniide! 3

restricti onsdniigheriaie Festriclion abpaiitiser 1d fguRt11 BERAGRuPLES 0 Ekb. ACCESSI ON n- 39786
pSODel ayant |Is schema de 5 restriction indiqu6é sur la figure 14 et

ayant une7! piagmidsude mletudiod dirmonmSielokissahtd desgoalet oul din a6dgnB ddlesiié-a Squl todriptead
appar asgessante glasmidea dé ilg wevendicatiopt 1,adoanta Sqvenkd dedegiinen §OY uencodaBO®, Balypedlidd
ayant | e sceusamiotigue est &DNjepcoda I'iorreling de croigsandendef poglat @ uh7anglegup SEXelgLi, FBrd.
ayant |e scHEfie geondeia deneymedie reatristicdue sur la figure 16 et ayant une

| ongueur de 4,8 kb. tO 25. Plasnde de production d'une hornone de -
croi ssan@® PBiwdeselon la G""Iﬁﬂ'cﬁ'ﬁ'a?--’b@ﬂ‘é lggpel (',eeﬂ‘ﬁs@'de jost rqi?PZ '@ %‘H‘l‘jd‘? @S P‘I"%?ﬁ‘u
de | a PeventPEESH" 1 f‘%ﬂ?n‘rt sﬁ i@g‘éﬁ%é’ gi s°'I gehéma de
pol ypept i dereétﬂ‘étg?y%{‘?pﬁ%" B ES p‘Ise o] gsst?PBl ce por ci ne

ou un an Og}é Ce$ f‘uog Id aI gﬁ% (?émeq'rl]:rsnmlnee ESoEE\IC n§|'o ce nall ggm nd le

Lrestriction 7SS Iael o ] S@s Bbpis
plasm ge es <.Best %BIQ eﬁ& &E‘Pap PodrGisihd II InQE oﬁ% aI: e'ﬁé'En s@re dh&LIé e 4
et il est gégg,gesugg-g&y RGBS on n 39804, [ en fasnide est

p3009, son schéma de restrlctlon apparait sur Ia flgure I 1 et sa | ongueur
egt ,de 4,33, lgsmids/solof i@ MenclEaticte20pEAASl 14Gdel BBlashiBOsIPC198 Gyt BisSiBAR S redRctRRUI et
ou d' un analntigusesuil@a Ggtird €8 61 ayaftUd,2 RO B loRGUBUrZ(pSAL 160-8 apdn NdcliémL o ledtriction
revendsscat i itiqds swoatfighra 28equat &,20 g€ maguedDNpEvicdaait 1b escisay e pestriction
eucar yot i quepgsdnté/AiDNladigare @a et ayiattiuos lvogueurdie 4k ibi: PIWNsEaydat Ip othsh do testiction

anal ogue derep€pdnte- aiir la ffigigse 26 et ames lohgyegedsoht! ks |; tedVd94epvayinte wbémeedg residetioon.

28 Pl asni derepusanté sunlarfigye BAPICAS kode lamueu piy- 316 qups| lesehép de pestiigtion dndio 8002,
son schéma Bé'g'I"é 2 pf ‘b‘i I"?)?'P '@%ﬂ“e‘QSPTV 264748 Braptle sehema de restctiop grippésents sy ladigure

| onguelir est® Efe T%F g%gn‘? BT TehyR Y esticen e RRRY S PR it i on
est repr esefFaSTHs I\ Ac@fﬁs'gn if est depos6 sous ATCC Accession n
39792. 29 ad apol L. nopr ot [ 0

anal ogue Ae ﬁ%]cegasqrﬁdeo F&Q%”Errgﬂmg IeI @Qs '0% o % %d&l' g'f’%%ﬁvgan |L:u Qi ¢ ar't[hlt%n °p"e dans

| equel , genes ADN encodant I e’ pol ypepti de 30

eucar yot ':ﬁUQ Rle Mnd@ﬁ%@% i reRRIckiBR BY Akl BGueNHER &€ laEsoQéheLE%ct%ﬁ&IaO&Iﬂe de
cel I e-ci 1 nafush (AHRSACSsiDP F WSS britdhadd 1NN piEe 5/8)S lid ddateERene

sol on | a r ewasdiszedskionN 2537870 aBferlaR 0l Qbsnlidd pﬂb&smzdeeﬁssou%\fsmmmdsa
schenma de r @gCCiActdssioh n 130786 dénteBatt lel plasmitié gSODRAIPALR).et ayant 472 Kb de | ongueur
; PSALs0160-5 ayant | e sch6ma de restriction 3s indiqué sur la figure 23
et ayant 3B, Systmeddasiniiafbte selon la pVariditation Al davs ldqeel SieGeshurdmototepbe. i ct i on
reprdsente sur la figure 20 et ayant une |ongueur. de 4,4 kb pTV 190 ayant

| e schened4d&ystame: plgsgideditter sjor Brevendication 33) dang fogual Ehdge] espfa aguelie |Egehgrigbigreolid 4, 4
kb ; pTV- 194209¢AKGC Acsessioh e hg2 @isontenant pHEH &b f¢ Nashide S@plicbddsigné panAfd4Bhir e 22 et
4,5 kb*de I uour "Ed'év-zm ayant to schema de restriction indiqu6 sur

(i qure 2a%Ei5kne e el it T T e s R
represent 6 S0 X FIGEFE 4 gt e ﬁetlgﬁs' : ou pTVR 279-8
ayant |le schérma de restriction represent6 sur la fi gure 25 et
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depose sous ATCC Accession n" 53216. 31. Systene pl asni de h8te-eenprenant
| e plasm de de |a revendication 1 dans un h8te appropri 6 Escherichia coli.
45 32. Systbme plasn de h8te sel ndi catio um‘m h8t e
est | a souche Escherichia coil ?2’3{77%(%&@ Accessi B\r\“mﬂmg“\ t nt le
pl asmi de pRec 2/3) ; |a souche Escherichia coil Al64%5 (ATCC Kccéssion N
*39787: 36 @ybEméphslid® Bleasioh @eevBiRalionB3. dd)s ledlel Hhate SQUGERNEERCHAS bisAba COI |
A2097 (ATCC Accession n 39786: contenant |e plasm de pSQODbal pha2). 50 33.
Syst enme3n|systdmel pladnBdechdsecdedn 1d @vandivaiond 8 ¢ abrisdenud@ Ihdtd astsind eqgerel lytlhteh@hen@st un
pr ot otroph&. 34. Systene plasm de h8te selon |a revendication 33, dans

| equed |'hote est |a souche Escherichia coil A 4200 (ATCC Accession n
53218: c&htpbme pjspaide; hide spign Il ruaniligriio§a| dapy leg@s iefis o d swmwéa $9Cge5.
Syst bne plALSespieen hERY ‘sentesant PHGHaot SATINE 281 APH 1133, dans quuel | ' h8te .est la
souche Eschetl chia coli A 4255. (ATCC Accession n* cont enant p9200
et d eSI Mhotwmprenant @ plasmlde sR}Pn |3§W"%t'°"§§3%1e?ﬁa E;|25§H1288a'}~?6t e
selod’l a r“é1 SoLPRPrOR s | equel 1 h8te est i ndependant de | a bi oti ne.

37. Sy Shzﬁ B WSl G B& QE&adL Xs?s éfaﬁé 5B Bl st ?a%%e selo ét e est
une souc X datidhCs1GRAY Q:on les ?

revendi catré& rot fo pﬁgﬁ@fﬁgﬂ &t te est I a souche A4048 (A CCGSSI on n'
53%1%; cont enant p 4 et d6signe par A31 11). 39. Systene plasm de h8te
conpr enantrrécdddddesitdutRn G8hDRbrihdhe 06 ¢RIEHNEAIVIAE od Gun ahbiogudZe calferci, guf condisid9 dans
to un FeditecrdieCunebteEathRrichRdi coli &PRPMonenanthd plafMidLdede retdipdtionl tiCdan®desd’ UN
pol ypept i dendifiohs appropiises ermetical & @rodudtibd del'Hognody gé emBsapdedtomnales diat aolbgleon | a
revendi catdecslio3i stdaérspdieshaoordideicoissancorndtaabbes aaegupds caie-tient | a

prodgeti on d un pol ypeptide et a recuperer |le polypeptide resultant. ,5 41.
Pr oc 6de4 &rgsfdid ge prodvptien duee hasmensnde dieiseenesi Bureaineeoubdvn prsiogie ¢p mi‘e'&‘nav'ogue
de cel | e- CPUSISA ey prelre tie hije £aghprichia celf qopyenglip spateaantle PREPIPE A | revendication
approprie 21 SAtscsles Aandiions gpry ?:?é’eﬂ‘?ﬁf"é'arpé‘!?é‘l’fﬁ? Eél’f‘i h9FmnorQ deyerpjesanpe SURRieAYt i ons
appr ogrl eé’s” ?'?Pé?f’%ﬁ‘i"e aﬁSFcS e Shergene) deeyssaicR hyraing reitaeg 6 L8 8 ou

d' un noldﬁ “de celle-ci et a recuperor | " hor nrone de croi ssance resultante

ou un a@' Fp gé 5!5 rgp%lallc% (f% lhor% e crons n%gde ge onp d' 9ndal\'lnglg Q%e %el e— e fgrg%{;e de
croi ssance dtedobiB siﬁcoﬁ b n{eﬁiasm.ayae. s AL &
croitre uny toﬁs Fogﬁg 5o r%e l B8 2RMtan r@%ﬂ‘cﬂﬁ

revengli catg,@de oie-cians rddRror %Fﬂﬁotnb 9&‘&0@4&9&e%¥cln§ Fsultdhtb H@&Jn%ﬁél gfle.PT O UCt ' 0 n
d' une hornone de croi ssance humai ne ou d'un anal ogue de celle-ci et a

récuper @4. Arodddd 89 PRdEtEonCa'CeSKordne daUdiBiisamel BSptulbBil @'ud dndlogad1aé egei, 46 25
ce{lje- Ci . ofikisteld RRHAGIrEen Kbteefpproplid Exdheiichid cdi @bridna® ldigastide ids Baeveadiqa@éncd7ne ou
d' Un anal ageedadeconditiohseeonienatijasi peCeatiait &t @oduclcaidheroone fi¢ treissanceBtpeulatpqurdspr i e
Esches i chisan emloguecrd A régupérer 'iogmquk ds piodeanchoéduliantccanesnuldrelagieon 25 dans des -
condi tions appropriees pour pernettre |a production d' hornone de croissance
por ci ne4% Prepédh de Repystion3de sunero Je-digautass) P L janalqgue dp Geligrsk i consigiv R rfdiife de
cr oi ssanc &gy ¥ hle ppreprie Sof rposienantolg LRiasmigdy depig svendiization 28 48BRLERS on

d' une hor rfiSt '°B%ap€r8"'e§§ &"r‘i’t‘,‘%ﬁaﬂtéa B?HC%‘I“ B FURPrFteRNUBER Y THe ppgup de pellegyi . +
consi®te 1P LorRre osf’?ef°é‘y‘ffrf’sr‘n§‘f ° SBPPEDT BB i chia coli contenant e

| d L. ttant
Faa; P”O dg%ﬁi??éa% {i %S&L@ﬁoﬁ 8@0&&&9@9&% ancl ks'tis'teoi?‘?a; g? grgr&ﬁl?\ E%s&%ﬁ gag

{en&n@n I%n%éea'ag a g/e idnt 2f condltlo
et a I 6CUmRhkdiart M1 dU&E:‘?dQ;?o Q{éﬁéﬂﬁlﬁsﬁne@é‘é réé%Bér&lebhp%%téﬂ@é ﬁte
Procegl6 de production de superoxyde-di snmutase, - ou un anal ogue de

cel | e- chy. riobeds SURHIIS tefendictioh U dahisObdusEles! BonbiBéne aPRBYHBR! doRprefieas brsisdaceC Ol |
cont enant dussygtbras plasiitdetBtd mendaY @R(Péhalk 1approptide 8 ARS tefhP&atGrd ABhVirbiO M C, ladite
appr opr i eesoigsarcaétittatdciuéasyd o chiied appropde super oxyde- di smut ase ou d' un

anal ogue de cel |l e-cl

50 48. Procédé selon la revendication 47, dans lequel la période approprlee 4 42°C, est d'environ 1 2 5
heures.
49. Procédé selon la revendication 47, dans lequel le milieu approprié est I'hydrolysat de caséine.

s5 Revendications pour I'Etat contractant suivant : AT

1. Procédé pour effectuer I'expression d'un géne eucaryotique désiré en introduisant un plasmide dans
une celiule hdte bactérienne convenable contenant le répresseur thermolabile C,, de sorte que le
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40 et a r~cuperer- | a superoxyde-di snut ase’ r esul-t-anrt-e—ou—son anal ogue.
46. Proc6d6 de production d' apolipoproteine hunaine fal re
croitre un h6te Escherichia coli %0(23{723%2 3 contenaml\ig uﬁﬂm\ﬂﬂm
revendi cation 29 dans des condition d?'prl eos per prsoduct i on
d' apol i poprot ~i ne humai ne E et a recup6rer |'apolipoproteine E resultante.

45 47. ProcdRids %raNa bélub M8@NGH6R! nbrerae49°croe1§é?&nd KA Rmpks 8B CANE IchihBPBte 2
appropr i 6esune 9&gUr @il 14 BpidssRireSEdER VAL Sbshid TBxpRbsnHud@nd\&lcayaigi@Eils une
p6ri ode appnsdfr e 16 pibsmids DL hivduttien i @Blypebid éidarfotiqledslicb® parOb TBAY) i
etant effecdompendur un mlieu appropri6. so 48. Proced6 selon (a.

revendd cat i onuntnolédalm DN [bizgténsire h!acqmﬁh_réndda\sa'ppue@pﬁ B'des stucl@@Guivarads :d' envi r on
1 a 5 heur es. ubFéquineecitilequi edntisnt b arometee retli'apérate P AL Provelmnist' dnebqetérlomllaee mlieu
approprie est ul sitayntiisptios de Nopeurdings ¢ masdinesptitRninetieli Bat | ons pour | ' Et at
contractant sHl PEmier sy enzympliqye Gl deyistion rerpeient e remplassene sigiln séayensn Ahe
eucaryot i qﬁ"‘ﬂ@g‘i'? @t"&? fixgien mﬁﬁ"é%r'ﬁlq“'&ﬂt | asmi de dans une cellule h8te

bact ~r'f enne, cﬂhﬁ'@ gation, ?R°§ ‘Hf %‘ﬁgéesg‘éﬁ?‘ dt’r?é?%ﬂ?sé{ﬁlcl"@b'@%e fHetier 6\"% e
‘quo le 82 ga e ha e?ala =) et:ce oisie dan grfli%ltfmprenant |va mut?nt el 1 a} PT\W' du

pl asm de rena 18 Qer it Aate capabl e, lors de |accroissenent de |la
tenperature de la cellule hate a une valeur a laquelle |l e r6presseur est
désact,iv6, d' effectuer |'expresginacclAcIans TREAAr yot i que d6sir6 ins6re dans
|l e plasm de et |a production du ryotique encode par le
gene, qui conprend: 5 ﬁgq%ngbﬂgﬁﬁgﬁqgl ¢at 6naire qui conprend
dans |'ordre 5 a 3" les structures suivantes: une s6quence ADN qui
contient |e paorREd @eriiadbn Inateb FibdserhiquePbathiacirasec BEVE dd' pBRIACATCE GpbRgen un
site agbutilINsziron de N pour fixer la proteine antitermnatrice N, un
premer site enzynmatique de restriction pernettant |e renplacenent de |la
sequence ADN woelpenueiéatidé synthistique ehantfld séaweneay ri bosoni que qui suit; 10

un site de fixation ribosom que pour rendre | e mMARN du gane d6sir6 capable
de se Her aux ribosomes dans la cellule hate choisie dans | e groupe

conpr éhant: un nutant de @A TCQRAOUG0AARS AdABGONOMge k ayant | a sequence:
TAAGGAAGTACTTACAT ATTCCTTCAT naturel ribosom que
b~t al act anase d6riv6 de pBR32 (chesm on %%ﬁqu 37017); un

ol i gonucl 60oti de 'synt h6ti que ayant | a s6équence:

AATTCGA GCGCAA%@Q\%W %%H-QQ%-EI CCGAGTAT; 30 et un
ol i gonucl 6oti de synthoti que ayant qugrl]-ce AATTCAATAATATTGAAAAAGGAAGAG

GITATTATAACTTTTTCCTTCTCAT ; 35 un codon d'initiation ATG et un second
site d'enzyme de restrict AN T§4AJ AREAGELAASAAGRABEAG) e gene desir6 encodant
| e~pol ypepti de eucaryotique ogtyAT3R3AAGYE 14§ ceghecalr en phase avec le
codonsgl'initiation ATG 40 et qui conprend.en outre ti né sequence ADN
contenant une origine de replication a partir d' un plasn de bacterien
capabl e d' uneur @b diaitiatiomA%ZGt @nome dans |l a cellule h8te et ‘des ‘noyens de
sel ection chobsisecopdisitg . dleazyeotip eosiesion jdatsalvpuet estsioefrfe fec o&ne AfNjré) gicodant le

cont i ennentP°l¥PPP§@rR¥°§m<§‘6‘£ﬁ® Ua\?@t'Pgemdetqeh'I'ft' e PIBPROAVGDe Geren dltitistiani AdRriabl e ou

i denti*fi abl e se manl feste and Ie vect eur est %r 63en dans . la 4 5

cellule h8t ?Teg l ag%ﬂ ’gﬂ . %@?ﬁ“%i&  SXh
fragment cd} rgﬁ m I:F'b Ene é’ﬁt{?p' ’ '8"?«3 8t§§ MOYHS e °' a
groupe ¢ ant en s nces qui ontlen ssoc avec un ra|
squence pr 9. 1§ g e BLAD. S o AR b o n%tn.fe E‘%E habelde 20t e
"extrgm le te\e§ %U%QSGAEN 8&7‘3&% nefilie £ eﬁl é?‘ . u agme &iid 6 S
d géne pour la protéine de répresseur cl*3* et sa séquence promoteur et opérateur associée, et dans
lequel la distance entre I'exirémité 3' de la séquence promoteur et opérateur P O, et I'extrémité 5’ du
site d'utilisation N est inférieure 2 environ 80 paires de base et la distance entre I'extrémité 3' du site

d'utilisation N et I'extrémité 5’ du site de liaison ribosomique est inférieure & environ 300 paires de
50 base.

2. Procédé selon la revendication 1, dans lequel le plasmide comprend en outre une séquence ADN qui
contient une séquence de termmalson de transcription T1 T, tARN disposée sn position 3' du second
site d'enzyme de restriction.

3. Procédé selon ia revendication 1, dans lequel les moyens de sélection sont une séquence ADN
contenant un géne associé avec un trait phénotypique sélectionnable ou identifiable. .
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S —
site d utilisation N est inferieure & environ 80 paires de base et |a .
di stance entre |'extrenmite 3' du site d utilisatio mHa“mlmml“M“E 5 du
site de liaison ribosoni que est },r&f(yi&%greaenvira 1850
base. 2. Proc6dé selon |a reven&at® 1 dans | equel 9 e‘pl Asnide conprend
en outre une sequence ADN qui contient une sequence de term naison de
transcr i ptaQBdsTsbibR 1a'réVaNichlich BOSRS 10§kb B XS breRBlypRiue B4 125BERREL Rk tn%dsg.;"]%ngyrre de
restriction. 55 3. Proced6 selon | a revendication 1, dans |eque es noyens
de sel est i BREGOEHonUB 8vBRAHARNCE dARINIcGEIN £ RESiIBtncY N BB GIcaARAE GstCla A¥dREantdat I ai t
phénot ypi quepicittecnild ed@dihee Ou i dentifiable. 83 EP 0 173 280 B1
ittilal TUIL 1 inli i1 11 IN 4. Proc6de selon |la revendication 3, dans
| equel B.e Rrocadé sejph Bnretepdicatiere2, algits lbquelr la séaperan de teaninaisor dé taws@ipton. T: &. rARNOCede
sel on | a resvietdhuesad ienviron) 100ckaes fieebasela pagirdediegenittc @' dwsecond dite dweming dest | a
resi st ancegesicionanpicilline ou la tetracycline. s 6.. Proced6 selon |a
revendi cation 2, dans |lequel |a sequence de term nai son de transcription Ti
T2 r ARNT-e 110G Selop dq revendicalion 8. dgis laquel 1 sfquence de teﬂ%gaé,”&d kgnpgripliogd T2 r88Nr enri t e

3" du secc?ﬁ'gr'i". flquee oD% AR PaEes BREPY BRAGH de {BIeMIC B BeRsd SBY gAnayge de
revendi catTon &, dans | equel -l a sequence de term nai son de transcription Ti
T2 rARN, e i . envir i.r ) i , remte
3"y, o5 %ﬁ‘;ﬁ,ﬁ&“ﬁf&%ﬁﬁ%@& e ook e o9 o 138008 o8 el fbafbcs bl
revendi cation 1, gans oquel |es noyans de s6l ection sont une sequence ADN
qui- N 45 ProcédeC&idh il2ilenkiatibd 8GR bqudOIs ingitRentdi®8 dst diposkaRELRtrénk @Ndd B
revendi catséquendd de GaiifaidoR Gél Ranstriptidn@BRN. C1434 est di spos6 apres
|"extremte 3' de |la s~quence de term naison de transcription Ti T2 r ARN
20 26. 1®rRoacédiGsetve |10 revénglication @ Nahng deigiied Moribjne dia néplitaticpuest dérivder degpBR3221ATCC
repli cati dwcessgion M@79Wee de pBR322 ( ATCC Accession N * 37017). 11. Procé6de
solon la revendication 1, dans lequel |'origine de replication provient
d' un pl &k freséddymsion da revendiestipnab |densdeaueldioriginudet Erlipation erovieshe'un plesmide| kactérisp| Ul e
h6te et deappplagieciepiadiciPnaastone dang0lp celivfsi bife phde prodyclignsd'ay Mpiny 420 eqpies
pl asif de. CopstituiyppdupiFsmide| on | a revendication 11, dans |equel |'origine de
replicatj 1 derivéee de Col El. 13 . Proc&dd selon |l a revendication 12,
dans Ie%g‘%"?&oﬁe\"&[aﬁ%"e'a’é"a?%dﬂ’i‘gﬁst PR Tgdgine AepARligstionst degvee dp §8’g e solon la
revendi ¢catj on. 1 | .| e :pl j de c r.end e un troisienme
site d' g%zd;;orrcgdédsgb?gg s é“{a{,‘j°§ﬂ-?'e°%{‘$'g$”§';p°g 'E?u%ﬁ%ggaﬂgﬂ\? c%%éériant la |iaison
ri bosomhg qf'ocgéé Lﬁoncﬁmn&jéaii E,l é’atné %yﬁﬁ@gﬂa@rﬁide :Lanprg)ﬁdo&regﬁe Stﬁll %le% site

revendi Catdepfymb: deexiHRtidn AL sddtioreb RBN SbntétahtGa HisE WS EBMIdHE of 16 8ddoh BiniigidbneSt UN
si;té uni quggdans | e plasm de. 16. Proced6 solon l'a revendication 15, dans

| eerdel |l e premier site unique d enzyne de restriction est ECORI. 40 17.

Pr oc Gsle 1% FHrax8dd Riof @Wevaadicadn 10 Band leqld leSprérfigiLiRé d'brRymedDBsricit &t & saadyqee de
restricti alansdeplasmidesi t € uni que dans |l e plasm de. 18. Procede solon |la
revendi cation 17, .dans | equel |e second site unique d' enzyne de restriction
est Ndel6. P4®edé seloBd Irdversiicationeld, dar .leaielde aboviad it priala ctanewmeddeurestridior pne de
croi ssanceEQ®HVi ne ou d' un anal ogue de celle-ci, qui conprend |e plasmde
sel orf®l e proc6d6 de | a revendication 1, dans |equel |a sequence de genes

)

ADN enc&dd] ﬁ‘fce‘i’eefﬁeg‘qgﬁ‘@b‘fi‘ia&?é‘ Te BRAMBR IegiTernd §81 T RENN EIPCBRISH" 95 HGPPUFE de

cr oi ssanc& %P un so anal ogue de celle-ci inser6 dans |e second
site d' ne.de restriction 0. Proc6d6 selon. la.,revendi cation dans
| equ% ;13’% %Tﬁgodﬁ @s;%ifg aergyfen%ﬁ&_nzﬁpgagg éeﬁutjeg%tse og glk:ehu.gl ue t(ijeenzyme e r.egncltlon esil' _l%ﬁl, i

19. Procédé de production d'une hormone de croissance bovine ou dun analogue de celle-ci, qui
comprend le plasmide selon le procédé de la revendication 1, dans lequel la séquence de génes ADN
encodant le polypeptide eucaryotique est ADN encodant I'hormone de croissance bovine ou un

50 analogue de celle-ci inséré dans le second site d'enzyme de restriction.

20. Procédé selon la revendication 19, dans lequel le plasmide est pRO12 présentant le schéma de
restriction indiqué sur la figure 2 et ayant 3,3 kb de longusur ; pSAL 5200-6 ayant le schéma de
restriction indiqué sur la figure 3, ayant une longueur de 3,3 kb ; pHG44 ayant le schéma de restriction

65 indiqué sur la figure 6 et déposé sous ATCC Accession N°39806 ; pSAL 5600-1 ayant le schéma de
restriction indiqué sur la figure 10 et ayant 4,4 kb de longueur ; p7200-22 ayant le schéma de
restriction représenté sur la figure 7 et ayant 4,9 kb de longueur ; PHG50 ayant le schéma de
restriction représenté sur la figure 6 et déposé sous ATCC Accession n°39805 ; pSAL-210/4 ayant le
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restriction indique sur la figure 2 et ayant 3,3 kb de | ongueur —pSAL
5200-6 ayant | e schema de restriction indique sur la figure 3, ayant une

| ongueur de 3,3 kb ; pH&Z44 ayant ere ml ndi que
sur la figure 6 et d6épose sous T@oi@%é@@?g ﬁmmlmllﬂmug 1 ayant

| e schéma de restriction indiqu6é sur la figure 10 etayant" 4°4 kb de

| ongueur ; poh2Rkd@ Zestiivitropresens RENR figles § @6 4yahtCibisdB ded @e%?nbéboé%A bndiboure
7 et ayant é&h8mk e @atricipngoeésint sitHSEEIrAY @Nispo® SHNATET Acesshinlnbrss OPsaL-
represent 6 %305 dyantfle gehema Go edsiricip oapessardd) Sur ATgUre T steyait QB Ky d2ABKYReur ; pSAL-
pSAL- 210/ 4 é@éiﬁtavénelemhema dePeRicidh3ndkR@ sidlla figure 8 et aydnt 11 d.kﬂ.delﬂ;ﬂgu&&l];&ﬂ:dmﬁ C

L N 5S¢ s@testiesiiéms dereptiiction wpréyentd serdefgues 269t dépeséSpgATEC Reatssionersd215.2, 6 kb
de Iongueur P8300- 10A ayant | e schema de restriction repr6sentd sur |a
figure 7 2tPQ 8 rppstionTetyne A@eé@su%nﬂﬂsssw%mwpsm -d'up3@pisgusydmeelibel eth6na
de restrictf gt 8 %‘Hf"’ed‘élﬁp"?"ﬁ P! ue'r"é"dga"@f‘ 1951 &}t 'eayelgla |sfaugece] dnghnes  ADN
pSAL- 170/ 16“2&? RayPeRlip Hcapataup optr AQN posg °geRge S rergisgarcp Jyinaineg oig pn
“ayant 11,0 KB°#E ecﬁgeu‘r" '"Fe'e 0° 59250 gtede"zymgfﬁt‘ﬁst F"schena de restrl ctlon
repr6sen t sion

Procede td%v sﬁmﬁfiﬂﬁgﬁfg gno?cgtl é}dogp dﬁ)elslg %s Sg g%(t: 0 r’rEsionnseChéC:TJa zge rﬁﬁncélﬁrh?sb gue
de celle-ci qui conprend asm u proc6d6 de la revendication 1, dans

| equél 15| asSeasREEE ad&ugﬁm%n&we@%ad@maéeeounﬁlnyataaegub%% ohear EAWﬁd%t
ADN encodanplasmideOduTpraesd6l @ie Ok GéverfuiBioR 1) aBRI iBRieOl Mileddd do gendd ADRHAEdR 1o
cel | e-ci i nsdiypeptide Baty6tiqBe e AON SicoEantla SupsisiRie-dRmitaB ol uf biaRue doloelldRli RishiEle
sel on | a r edens Bise@hnd site ubzyntbedagestrietpnel | e pl asm de est pTV300, son schenma

de restriction est indiqu6é sur la figure 27 et sa | ongueur est de 4,3 kb.
15 230 Pfoleeidé delom fao thuendicetion @3.udees sqyrk e ripsivdedess IpBOBaEhaD ayait lenschérad dgue
de cel | e- ci Testiipn indiays aunde figurep]daedriéense dersTEE eteestien f BOTasVicnSPDLS T ayant Ig
dans | oquel SPémasdaratition nday§suida figursn 4eh axsttane longueyssib B8ht PIRDSlachT gvatlgue
est ADN encf?ﬁ%‘r"ﬂ dq resteicik 'éf"S gg%" & foaa sbavdtt 3nkbAedengive  pRORbETR) -BAZ pvaftig er d

dans | e secH &S d [BgER; 17t YnPSCOfta T ayphtole sefmacqeprestyigiion
revendt cat i SRES" sﬁra?\ggulr (FA P %‘%‘1“5&%%‘8’ est pSCDaI pha2 ayant |e sch6ma de

restricti,@ng e Iaf| [ ACCAccessm
psconerd el p %ﬁi’g ;em, el Ry

ayant une IQ{Q&MQ% ﬂ""%&t, a,yo o?"l; de se@%t org &Jrlrgt i on
i ndi qug Suranhlagtfekﬂ'éél% clﬁsé?édaﬂy@QBco?Rj Jte etal - ayant

| e sch6ma de restriction indique sur |a flgure |7 ; ou pSCbeta TT-1 ayant

| e schenge.drrodéas biinQh redshdiRBion 25, dERMLES & WiRmldlost 8008, J6H &ndrfa & restRtGor adhgueur
de_4, 8 kb. r@présehisnbmbigle 9600t ks Sous MECC IRESTRAS - S804 bO bink A BIBsHMY &t Ne
ou d' un anabana.eonchendrrel de@estrictionGhsti indRQEEUT &I TRure @ 1. pl saSonber sbtidgd.ofide de | a
revendscation 1, dans | equel |a s6quence des genes ADN encodant: | e
pol ypept |2Bewaé%1rdycnfqdqet@n aline ADNoe do d@istantd Ho pontt @u EunCanaio@@adC Sollpair @i ne
ou un 30  comgread dyplasmide duw proetdé ide I Ben@icetiamd, Hams demweral séhubree HoegéngsnaDNIe
restricti one"ce@nt Ipmalypripideseucamotinee ese BN dineasient dhorpene dbagraissenmpudsl pdutet pd ms i de
est p 3008 a"é'Bﬁ’FesdEﬁ@Wﬁ" igeerg dant PlsE@P%Weéie%ﬂ'eﬁéﬁP@%t@mG sur la figure 4 et
ili es? g(%desg on la even §Ji r] 4 ou, b en | e Iasm de est 3009
son scherra %t'°f’ lrjpns P'a

de 4,3 kb. %E: é:g 5 {‘ﬁ‘e@"e“' (et g‘? H% F'E%E%&"“ﬁ'&"

e Ay k] §£'sousmﬁ% 1

. poulet ou d' un ana ogue e Ci conpren& (3 de du procede de
l'a revgnds.Cablsad ad proddisn h@ Solteﬁﬁeﬁlgquﬁqu%u%n%Qgg%e %Ql\éeﬁa’enéfo @cgmgﬁ\d fo

pol ypept i depiRHiddr d0brba3eE a6 4 cRBF 90RNL g0 SRUIECE Gof (oS FBRCRcdiEnt ROU! et

ou un anal ogperke 6halybiighé ot m‘bﬁr oddan $adoﬁ‘po§.%fém@ HurddifeCE du GA %Xd‘ﬂauQ 8e colle-ci,
restricti oninséddadBie séond 8B GI'saBAR e kearicdW.endi cati on 27, dans |equel Te

pl asm de est p5002, son schema de restriction 6tant celui de la figure 5 et
sa | orsguéurProwdg sedonkib reverdicition A9, denspdoael e glesmeistestpTUA88 ayantie scbbBalte @striction
restricti onndiquérsur feciiguesstheteayanyr4,2 i de igegueur 1 2SAL 160:5 eyzit ld Giolinta de0lastriokidCC
Accessi on Nedi@ggsr lajfigure @3 ePrapanbde khodeploogiawt i pFY-1(H0 Tt ip opéon Glenestiiomi ne
E ou d' un aReEBHEsUHR figute| 0. ¢fj avany di4 bodeplorayelr |; o TH{19% avadiele dighg @dricion | a
revendi cat |'8?féT"‘é Y Toue | of| axant d ierdeelonpaur g ATHI 99BN 56 de| gestriction

pol ypePt i de"eRE g'? &2 8*5*1%')&6& ko g dnaglierr | PT9H pYsolde SEhémA de Frsigtiondndiavdu un
anal ogue de>“t8&| ot Qvaml Ayt b&%{fﬁ%‘f% _8§a yaéeﬁcfs@""("b'edc'ﬁﬁiy?ﬁ?sﬁ@"’P defafigyre P

ot ayanF §4 gb de longueur ; ou p e schéma de restriction indique sur la figire 25 et
déposé sous ATCC Accession N*°53216.
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50 .30. Proc6de selon la revendication 29, dans | egquel—teptasm de est .
pTV-188 ayant |e schema de restriction indiqué sur |la fi yant
4,2 kb de | ongueur ; pSAL 160-5 ay, chéma de H‘ mg{mﬂgﬁw sur
la figure 23 et ayant 5,2 kb de ﬁ%od;:%;e%a‘ra;é'pTv- 170 am ¢ I'SL e :
restriction represente sur la figure 20 et ayant 4,4 kb de | ongueur;

pTV- 190 3ayRrordédd eolchQll Gsvenditetioh @S tidnk GgLid) dn iR PduR I& PibshideWand éh hdid)EdcReridia B4 ayant
4,4 kb de dppmogideur; pTV-194 ayant | e schema de restriction 55— mdi que
sur la figure 22 et ayant 4,5 kb de | ongueur; pTV-214 ayant |e schena de

r est ri c8%-0todéaki selancla gependicationi 3 u dans 2ehuelt Ity st la Spubhk Bsatierichia RoUA1687 (ATTTV

264- 45 ay afeeessien 8¢ ABA%K: dentanad tle ilesride ks 2/3) ifia gencke Bsherbhimgalina164s 4aTice de

| ongueur ; ASEPSPITVIY’ 39797 goniapantfe plasmide pBpek-fie ¢ eide pquehei Bsphefichit agli 62097 (ATICS
figure 25 ACesgBHY 7% aERATHIe PiRsmide 8P IREY. 53216, 85 *C L M4 S 31.

Proc6d6 on.l a revendication 1, dans.lequel on introduit |e plasnm de dans
un hqf)es]i:g%%%ﬁ %W%V'E‘@Pﬁs'ca I Hofsrs '(39"35'2‘9te[3g‘3’€6’6f’§’t’§'{’5‘|90n I ;I revengi cation 31,
dans T egiehodad Wiy €3 iveldtaR Ui GanEIGNG 6D S U] A&%@-cngggg 2 ..
Accessi on e £aofzQ AT da Shea S9iehy Esonericli R2RLIEFi chi a
Ei R A1645 A(Ng%c Ak ?%rﬁ%%gé%@?eﬁ%h@ég@%&%%@ M2 pAPOE- Ex. 2')|; ot

| - | b evbidi An) u . ori i

a é;?:cm FrscB e 5didhh FevbrdicA B8, (T Waquédahas $509 s&gﬁe‘? E&fe cfﬁg ?ﬂeﬁ‘%ﬁi (ATeC

pl asfit de [roedsaibriAra31s : Somtendtk PR20616r B&MEMA4b). M evendi ¢ S equel
| " h~te est un prototrophe. 10 34. Proc6de selon |a revendication 33, dans

| equel B iFBdcddéesion laaevendication FBsdahs BdUeCIMBB o6tahdépehdatDE 14 Bidtiae: Accession N
53218: contenant pH&4 et |le plasm de F gal et d-~sign6 par A4346). 35.

Pr oc 6de3% dirasédd selon éaveventicationi 30 daBSlequabihb® ebtamjelsducte' HhiGieccom@hablea souche
Eschéfichia coli A4255 (ATCC 15 - - Accession n * 53215 : contenant p9200
et desi hrEAdIPion laygvengipaiencifedane lague! bty est Brsaticha406M(ATGC Ackasrion|n0 GI2T:

| ' h8t o esteoFPaBPERHLeHIedé P B Ui ne. 37. Proc6d6 sol on | a revendication
31, dani9 IPe‘guJ | ' h8te est une_souche |ytique convenable. 20 38. Proced6
sol on | 'rhﬁtegc% olon 15 rgypndieation 13, 21, 123,757 v 49afans legye! ke plagpide: prt infkadyit Gars AT CC

25

Accessi on oL WAE It pHGA4 et designe par A31 11). 39. Procé6de

solon lgr \.catj 1...23, 25 .27 ou 29  dang | equel |e plasm de

csi T LR byl ol B ity e s

de pr oductiape b ibBRNORRIGAE dur consiste a Tarre cror tre PR fhfte de
I .

pl asps de hate de la revendicati on 31 dans des conditions appropri6es

per net t #0tPrdcddddeqsidiiéton BrusbLhoRRtnY RE BloissiRccovife SPGHAREIS]ue 48 caMOLY BF Bdds ,
résul tant .a faiks cidire b BECERhGABNIPEM EkivbraBI8 cBhteHaR 114 Riu PRocEds Ue S5 RMNGIcROVI Ne
ou_d' un anied 0gydads des eaditions GppropriBls poMibRrk l:Lpradubtdh 106 'RdiRdnk d8 ckbiksdhdd Bovine
Escheri chioa duml anabgueyemadleei enhteapatr Ieminasssui@tedts ProR&AEOLERe 0d son
reventli caandlage; 19 dans des conditions appropies pernettant |a production
de | ' hornmone de croissance bovine ou d' un anal ogue de celle-ci et a
recuper & Praefrsrdecasiugtion dhermpnecdechoissanst Sweaineeuldm ianriogurideaie-@5ui consistnal ogue.
42. Proc6diye getsundbie Sseharidiialsel pryrraaliecanienint lo piteraidhdinpipaddé dala divendicatival ogue
de celle- cgi"h"aﬂgl esf?a]?f’é‘ %% BPIAPIERY PUMelap] It pradugHoni it Bormenerfis crisange bugiafne ou
convéhabl & "M BRETR °oI%E™ B HEMPHE 'TaMBPoLeudssHwe MnIne s At ¥dP9U8n 21, dans

d , tp i ant | duction de. |’ phor de
oror saant BTt A W S Lo el Sty
amgugfyé’-ma%maa@ ST o
rfife Suson Smafohue. AU

5]
e
| Ihor none 9g golsYes SAGiGSS 3y p%Hne%ﬁF id :
d" NOLITONE 4R adliddlic> derddficcei B BeupEreOtiorhohdlaeAGH O B _ consi ste
a faire croltre un hate Escherichia coli convenable contenaht |e plasm de
du procederdeds @ prodielivi ki HRMN0AS dd AndtssalRe d6 PRGlEt duOdsh AHalEURPed Efieici, qui
per met t antcorsitedr Bkl &rbir® On @6td RENVBIRHBTEIEhefkthiaCdod contonil & Pi@niidetfa pidééddde 12 d' UN
. anal ogue deyergiizhtiop 2T idang tdesicanditian GipedpriEesPofmetant la PedIGAEH GeSIRBEONII EdigtencOU SON
anal egue. ddpoul@rec®d®n chealggue Glidtréanérel Khaenoho HeroidRsalles G Pules RsdEntsl@u paUl et
ou d' un amedlogyride eplie-ciel | e-ci, qui consiste a faire croltre un h8te
convenabl e Escherichia coil contenant | e plasm de du procede de | a
r evendi atrogpiede piedystiondls supnferyderdisvutasp py divn iatriagup de pelleriamei dossistr ddRiret i on
de | hor mgwgred@ rt?Fqupglgal?éc' EE cherichia coli contenant le plasmide du. procédé de la revendication 23,

55 dans des conditions convenables permettant la production de superoxyde dismutase ou d'un analogue

de celle-ci et & récupérer la superoxyde-dismutase résultante ou son analogue.

46. Procédé de production d'apolipoprotéine humaine E, qui consiste 4 faire croftre un héte approprié
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50 de poul et ou de son anal ogue etl récupbrer ' hormpre—de—croi ssance
de poul et resultante ou un anal ogue de celle-ci. 45. Proc6d6 de duction

de superoxyde-di smutase ou d' un cell e- |E ‘“u iﬂia faire

croitre un hote approprie Escher ?%%bg%g?ng!:ontenaﬁ“‘l mL r proc6de
de | a revendication 23, 55 dans des conditions &onVenables pernettant

l'a producti egnélRnis URRIoMMER B HIMIEBSR Hbcsds W8 1RNRRBMEondSH Cls! GissClonfifond
récuper er | BonSeRARIEOPS!ElGitanti IS IPiddacion HRSIIpIpRIINS Hakait® R ANAIOHIRY I'ddlipobb@ihdde
de product i bumaiheaxeduitgn@pr ot 6i ne hunmai ne E, qui consiste a faire croltre un
h8t e appropri 6 86 EP 0 173 280 Bl [ I1!'llc 11121 12 ! S 111111
Escher s cHiTaPwocidé selomiaaevandicatian 49| demsriedes! tha cpriticrethpprdpiébacangreandi Bakdisedhcs 9
dans des cofipysonslanids ditalHeedsntyme pédodaaprréngéqh eoiron HTEC, didip oloisgogr didnei ne
hunmai ne E esffegtupesippyeniieu qomvgpablei popr ot ei ne hurmaine E r6sultante. 5 47,
Proc6de selon | a revendication 40, dans |equel |es conditions appropri6es
conpr enndfit PPSEIE sgiP Earruendigrtion; ¢ dapselenyiel rpeHeierRPrERTSe Ru4AiC ephd'epiren HAed
appr op¥i 6e BPYSviron 42 C, | adite croissance etant effectu6e sur un mlieu
convenabl,g. .48  Proc6d6 sel.on revendi cation 47 dans | eque| |a, periode
appr opr i ég' Brogse & '%"g'? 'eéeng'ﬁ%t'F? 6*\%3"329‘]56' %d""%“ °°'H8'i?g'8§?t UHBYJ"E\YCLS‘CJEC?GS%?& on la
revendi CabiRndghicéans | equel- e mlieu convenable est un hydrolysat de
caSbi Ng. parh@RbsHicHe il RlyendeSverRs AR SHY, BANGE, FRVH, &, BCIR Ve t r agsst aat en:
BE, CH DE, FR GB, IT, LI, LU NL, SE 1. Plasmd, das nach E nschi eusung
in ei ne geepigsiad, Aadadeh EBnbdRUuhd 2Rk loBeighbls BAREARIRIZETB il dehtlerRBIRKIBS Repdal  C,
die Wrtszesdrec i Wirshéile g EFhhunyV dot SWidzbI0mbrREsRAI dut! bind WlemPéritr, DEINWRIRE UT ,
bei der der Répepee Smktvieitvait betshigt, binwh 843, Pi3fdadiriggligtescjewiihddntehd Sucklyatéhes] Gen

ei ngeffgt eszuepimieehtrereinaduch Byobdnodi@es &ary@iSches PolybeptieD bildshaintassdadd ei n
durch das Gen codi ertes eucaryoti sches Pol ypeptin zu bilden, unfassend ein
doppel st r angji geppelsidngitas| DdlatNolakl tmitjim5S'Shach $idiichtu@ - Ri cht ung ei ne DNA- Sequenz,
die den Pronoter und Operator PLOL ei nes X-Bakteriophagen enthalt, 25 eine
N- Er kennung¥ea A-geageh 4 dradrenpien undifirereter PiCn sinesr -Bakipriagbagementidiitne ei nen
Aust audch der DNA- Sequenz gestattenden ersten Restriktionsenzynstelle mt
der fol gend®ff '?"Eﬁﬁ’g‘ﬁ'ﬂ?éft@ﬁ Z%P FEETgeR faliferrpinatos -REpteiR | posommal en

Bi nd telle, die die. des ht zur B
R bosorren ?zﬁ*fgj;ﬁgfzﬁé@gg@@@%a@?féz%%%*%@ﬁ%ate?s%a%%i‘véﬁ%w'a%%"éSﬁ&dve@gwgn

ei ne NMjtante von el nem X- Bakt eri ophagen mt der Sequenz: 3

TAAGGAAGTA {boso i S dieHi6m . i {5y r von Ribosomen
it o | caungpile ke St s oo ke 87 Eat et B SETgeY

dyngsstelle; ein synthetisches i gonucleotid der Sequenz: 45

AAT T CGAGCGCARGRAMOCATT - disAineky NEakibrioghagéalnit daf S64ad%2T AT, 50 und ein .

synt hesi sches A igonucl eotid der Sequenz: AATTCAATAATATTGAAAAAGGAAGAG 55
GITATTATAACTTTTTCCTTCTCAT, ein ATG | nitiationscodon und 87

TAAGGAAGTACTTACAT .
AT_TCCTTCATGAATGTA H
“ , _ .
eine von pBR322 (ATCC Hinterlegungs-Nr. 37017) herrihrende natlirliche g-Lactamase-Ribosombin-
dungsstelie;
ein synthetisches Oligonucleotid der Sequenz:
45

AATTCGAGCGCAAGGAAACAGGCTCA
GCTCGCGTTCCTTTGTCCGAGTAT ;

50 -
und ein synthetisches Oligonucleotid der Sequenz:

AATTCAATAATATTGAAAAAGGAAGAG

55 GTTATTATAACTTTTTCCTTCTCAT;

ein ATG-Initiationscodon und
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EP Q 173 280 BI | 111111 1112121 12112121111212111 * C L M
S * eine zweiten Restriktionsenzynstelle nmt demdarin eingefQgten '
gewunschten Gen nmit Codierung far eucar otlsches Po sen
Anal oges in Phase nit dem ATG | rﬁ%f’é??% Bbdon, mmmmlnj“lﬁﬂllmmh ei ne
DNA- Sequenz mit ei nem Replikationsursprung aus eI nem*bakte¥i el | én Plasm d
mt der Fahigkeit zur autonomen Replikation in der Wrtszelle und ei nem

Sel ekt i onsgid ividhten AUsGIRBIERys@ISmEGEm G @glé% SRANLREE Ben Rt SofibndFaP M t
assozii ert Qicarpdubdhks PHpBsi bior A8REN ARYLS if PRAsEMR 86 ATERMRRRhscodbR! SC e’ und
sich bei Anwesenheit des Vektors in der Wrtszelle manifestierender

Ei genschaf daseaiskidh-eideNA-38aGEnDM-cbRALRRPAGIDNsUEtbRnFlas oinom BaméHollon FiasMRI mit

Bezei chnundpr EaMgkéit zumattordeen Gepikdtion inctias With2bBe} undldhem Selelipsnatish @QuYbWEMRials UNd
sei ne assoder [Gruppé ONFiSequetzen,-dicueit GE et aboricaed| Isaipktioroamérivabrt igantifiztbhiae pisshot- WObel
der Abst anxpisgher gochsieh kb i@ sepheledagdfekiprs @ ddPWintsaelio manifestidrenddp Eigatsohiaftegthainz und
dem 5' - Endien.cdied DNASeruenasndis daseirpgmepomit ger Beapichnenovel! '8 0it Bers édop dtrdes ghll- der
Abst atid zWePEISEFPrefeinng: seipp, arsozijerte W’E?‘%EH?H@RU%@'F@IUF’B epffieriem 5' - Ende der

ri bosomal en_Bi ndun sstel | e, wenl er aI S etwa 3 1 Basenpaare betra en.
2. Pl asni da f& iéé ner

T T2 I’ | (Slﬁgnuh ger afe aar g |schen dem
Resw ktl o e nungeSStF de“é P aoss?ﬁ" "nBé"g AR sﬁ?" ﬁ?fgher i's °%88q das
Sel ektl onsm tte aus el ner DNA Sequenz mt einem Gen in Verbindung mt

ei ner segl eflddid Rk ARspRESH, delRsY iufsétﬁubﬁéupé‘bﬁﬁs%&{i%yﬁleﬁ %ﬁ? PR ﬂ%ﬁ@éﬁs-

best eht. 4irin Aaﬁ&%e@ue’ﬂ?@‘memﬁn%gtnﬁmnsqwh‘&gm offRgieNNZei chnet, daB
phenot ypi sche Ei genschaft Arzneimttelre- sistenz ist. 25 5. Plasm d nach

Anspradcii. 4ptasthe déioh hanggrlehn zibeinde t SeicidBsrilite? ady gk | TNAL$eQliohe SIS EIRIAZ GBh e
Resi st enz gesigjetong nip bitdr lsliéidierbad@r oddeitiéntifitzisetaten phedbtypiszhenftligdAdthalk bageh. Anspr uch
2, dadurch gekennzei chnet, daB die T1T2 r RNA- Transkri ptionsterm nati onsse-
30 du ePiasmigenricly Anspakis 3, aladvachlddBenBeeiobmeh alak die wimnpiBpideheal Bigahechafy Wendiraittelrs-
Restri kti o¥temasynstel l e (entfernt) ist. 7. Plasm d.nach Anspruch 6, dadurch
gekerﬁﬁzel chnet daB die T1T2 rRNA-Transkri ptionsterm nations- equenz
weni ger %al & 4/\%?0'26"38&'%?168%‘@ Q\?Eﬁ'?FZE'Ch’Eh&QBp rznpifiiffeiresiptenz eine Resistenz gegen
Restrikti d?@%‘f‘l'ﬂ/??ﬁ"t@"?‘"é‘c'(‘éﬁ'tfernt) ist. 35 & Pl asm d nach Anspruch 1,
dadur ch cdekenn el el ekt i on m it ner DNA Se uenz mt
dem n t °C A% ??ﬁ“@?é '?aév T S defire] LTl

eIC| ey “crHR A 38?19?‘&" °£8"F.‘zyc’f% % er Ti

dadur?h ge‘f(ennzel chneatt

T2 rRNAvTrﬁ h&h'ﬁ@\%&cﬁré“daélﬁéh‘)%i ﬁ%eé 'dl-d‘? A+ s iSRS nHnREED
3 d

uch Vielg
pB 22 A'}'e(gc H%?lgipkggwggg@%%ﬁéa%ml? herrf%?"t3I g@m ng{?h%%\\rt\)s%ruch

-1, dadJUIBChPI%ikEﬁH&K Qhsphidrt, dad@bh g&émE@mnétkaH:slde@swkﬁ&&M.aa aléine? IDRARBequenz
bakt eri el - mi#Bom mit ci Beddlcarmisn traginbnt BestenEghi gkei t zur "aut onomen Repr.odukti on
in der Wrtszelle und zur Produkti on von m ndestens 400 grundl egenden

Kopi en @esPigimids ndctl #\n$peych 18h dadurcl ZskePhzaisimiet! dafagi¢h dan SPi* thedgmarit nachadbur 8'+Fnde
gekennzei céndtTz rapETenskripiensieinkizetionsesienzdelindslg von Col EI herrUhrt. 50 13.

Pl asmd nach Anspruch 12, dadurch gekennzei chnet, daB der

Repl i kat!'P-ofi&iid pact Ags g)exv B Jokannzeighnelstif der n"&é'f'fat}ﬁlh%‘ﬁf"ﬂﬁh"% PBRIRAATFS ch
ent hal tendH'étP’I'?@“'lﬁFF‘f"fts TRSEI Kt i onsenzynstel | e, d| e zwi schen der

Seq nz m der p'rc 0 |ndun sste ! mA‘I;GInltr t|(r)|nlscodon
Ilegt gg %%% o i‘ﬁg %‘sﬁ ?’% e@%‘?ﬁ %l?g%é'f' réduaﬂ? 85 sich

Tas n vpn
MASerfal b

bei der er,g;ng% @%ﬁzwa Bl m& nahne ginzi g
des Pl asm andel t. asm d nac nspruch 15, dadurch gekennzel chnet,

daB di e 18 Shni®hdar ASBrubIeHit Gdddch %&@ﬁﬂémt @alﬂ lu&r FBiikationdaRpfnglvor coRtheRand.
111111171 111111 121217171 11111 1111711

50 13. Plasmid nach Anspruch 12, dadurch gekennzeichnet, daB der Replikationsursprung pOP1AB ist.

14. Plasmid nach Anspruch 1, zusﬁtzlich enthaltend eine dritte Restriktionsenzymstelle, die zwischen der
DNA-Sequenz mit der ribosomalen Bindungsstelle und dem ATG-Initiationscodon liegt.

55 15. Plasmid nach Anspruch 1, dadurch gekennzeichnet, daB es sich bei der ersten Restriktionsenzymstelle
um eine einzige Stelle innerhalb des Plasmids handelt.

16. Plasmid nach Anspruch 15, dadurch gékennzeichnet, daB die erste einzige Restriktionsenzymstelle
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EcoRl ist. ' * ¢ L M
S 17. Pllasm d nach Anspruch 1, dadurch gekennzel chnet daB es sich bei der
Zweiten Restriktionsenzynstel - um_ei he einzige St eI e 1 nnerhal b des

Pl asnids handelt. 5 18. Pl asm’d hIREBRIch 17 hnet,
dal die zweite einzige Restriktionsenzynstelle NdeTmmmI"mn m&mr | st.

19. Pl asm d. gafitHerstel lung von Ri nderwachstunmshar non eder e¥ nes Anal ogen
dessel ben, ent ha1tend das 10 Pl asm d nach Anspruch 1, wobei as sich be!
der DNA- GeNSQEMERE Aisbrubdfiggdukth GolehMzeibtgt, 68 GREMIDbdI dor TWEiRon PRLtIKBGREAzgMmswI ei ne
in die zweis gmBRs binkikd $t0RSRBEITBIsPlas@icehaagaf Ogt € DNA mit Codi erung ftr

Ri ndergvachst unshor non oder ein Anal oges dessel ben handelt: 20. Plasm d nach
Anspr uch 14 Fiasiar idch Glnspaie®h2, deddrcrdgakenngsidingy,. daB dibazwgites bindidet Rastriktionsenzymstelle
Restri kt i orisdeaByit ogan@melister 15 Lange von 3.3 kb, pSAL 5200-6 mt der in
Fig. 3 dargestellten Restriktionskarte und ei ner Lange von 3.3 kb, HG44
mt der % Masgid Br Hersiglung son RiedermRehsiumpheray pdRrfineg Ammefae?ssweﬂt %'F*F

ATCC 39806 P' nagh AQSPIuchi!t webslr esj sichhefyder PijAGiep egevémf%g e “1?4 g;rte
und ei.ner EolyReRtidy U qiNg '"rrPPZEW? to Hegiktiony ‘E:gyg’ elpiogeetieiy R e'g'fg PYigrag f

Restri kti orf? PaEhstHmhospengde ?&hﬁ‘é‘b‘?fﬁﬁesﬁe'ﬁen 'HG50 nit der in Fig. 6

dar gest e}?é;t %sfnﬁ IAI% ! O ﬁr ; pﬂ&éj itk dy lp&%ﬂ gag&& Iﬁen[\{ﬁttrﬁ 39 Biner

PIAL 530 (i I  in Y. & Rodt énrsﬁa b URIsHeR Lire Vsl

ei ner Tange; é’ uféhtﬂeéiﬂ&:odsﬁhrtghﬂi de HiRAEHRRdsNr| ATeC 39808,
Restriktio @r GbPP:a é’arr SEHEHOReshktion I eCund Ri8OLANGSMIn-41430) r200-22 der
in Fig.8 dangasticlHg! 1 ?Gar ioh KistrRibniiand éhdwidr Eingé onla9ge pMGSD Mit BerkiDFig. 6
PSAL- 170/ 10yagebtefiéh Résbik gcarteBudaafegarateaéghﬁgemr RaCr dokas, peal-21RaA mbieden irdFigi her
Lange x%0n ldarddstsienoriaitrikipBskarts uill teinstailingenvokrit g6 ki2 (a3 g mitalkl in Eig. 7 dargesteliten

Rest ri kt i onedsaikiicaskaite uteder Hiimdriegungsehirn §SCNBI78RA THSBL-FHIB] Bit dBKin Fig.8 Pargesieliten zur
Gewi Nnnung Vesstriiansel irdreiner Magheh §85honSAbN70@anit dor ingdhg- Arvgloedidien fegddirsen

m t dem Pl alext dncheinsh Lings penLid 19 K odere9289 il der DRI 2Bpraestpllien Restdiongigrts eddieer ung
- fO das eucHintydagingstie ASGCPRRIPL i d aus el ner in die zwei te

Restri%tionsenzynstell e .eingefUgte.n mt Cod| erun ‘ g
Wachst unm@hof! GHe(Fe"@]"H"QAYP&I "CG%‘E é’lfﬂc ﬂ;:rg R r%fu &'%e h
Anspr uch 21d°"h5'ﬁ1*”i“ eq“ﬁz 'B E

. . W nk’uonse erung i) anSOh-
R-eSt rikiion % ?cé%urPshgrmon deré‘?r:n'g%alo sde #)ﬁ est erfa ren zur ée ung

ei ner Super &7 “BineS Ana ogen sel ben mt dem Pl asm d 35
nach A%SF}EU lgs 8 Rﬁ%pﬂ.&h 5, %xc%ﬂ%&lﬁ A& nm=|b Q%ra gé?é*{eﬁ rRHQﬂm&délEart@ﬂ&i einer
eucaryotisc I aus ‘el ner ie zweite Igest rikti onsenzymst elle

ei ngefugten. m t  Codi erung f Ur Super oxi ddi smut ase odor ei n Anal oges
dersel bensbestaaiat zur?(:'dewmﬁ)tllr@%medsdbéﬁf?ddﬁﬁﬁﬁédwdar &ifes Aha@Bden GlarspiGsaDaK dermPlasnd@r | N
Fig. 13 dargRs tAﬂéercBﬁ weDSildid BNA-GInsdGadnk enitediCadierung Bir das eublrytttihe Bgyragih-ae .
ATCC 39786, einspGhRib fHette Eestrikiidhsdniyinstolls! sidgeriges tONA ie Cofraiar fuk Supsresiddismutasend

ei ner Langeodosin AndlogedderpBeibdsiedit. ni . der in Fig. 15 dargestellten

. Restriktionskarte und einer Lange von 3.7 kb, pSCDPI -BA2 mt der in Fig

17. dar ge e Plasnaid niRbAngrirkch 28, méioliahtpSOBeRamit ﬁsdnﬁg TP Hargesigliten fest 'ﬁ"?ﬂs'ﬁr‘g ““dl‘B"

dar gestoel | t Hintepleayngsie: ATHTS REPS: #SORY @i ARrin Fign dﬂf‘éﬁﬁte terg Reglikt %

Ce 96 off" %HMSF?BMC’h@'t dereh 6P gisiiten; Restdktiaps Sing Jasm {
ég;n P| \é\/ls Pnn33 ée FPSRHQ it :ier 1%87 d?ﬁeé%&ga tgg%ﬁ( oé{& nﬁ?r@a -1 m| § ﬁn A m

erung far das
eucar yot i schdd Wﬂsg?w '?‘Ts ionekerts yod Piner{nge YO (& KY o "Rest ri kt i onslanz;ngt elle

ei ngef i gtzgep 5 ¢ Gggﬁl,l%ﬁ SE%D%E%WEIY}%V‘ dor bHETALRIGEP Besdbin it Qom

Anal og€s E‘ JBRRPILEHS edcdryolidRE PdR/pepti 3008
mt der in elnell1 uﬂjaig gzﬁéi{quv ﬁﬁﬂns@ﬁ‘z’?%&él‘étdwgé\‘ﬁ&ﬁ{ bRA WROCHARFund it toptivefgwedgss - Nr .
ATCC 39804 horPaPEHar & Andilgbs deBselbbitbesiblt, dar gest el iten Restri ktionskarte
und m ner Lange von 4.3 kb. 27. Plasm d zur G3ew nnung ei nes

Huhner wCﬁSﬁ’!&%thfaaDﬂﬁspﬂd‘EES ERRE pATBl migad i eigS€ dirgestolited Rel@ktidnSkarte undPleasmi d
nach Anspr uUckhteheguigdadi ATEC39BM odee papOT)itt aar inFiy. Gotiigestelity Hestriktidaskarte und einer
eurocaryot i s&dge vblodypep- tid aus einer in die zweite.

Restri kti onsenzynstell e eingefUgten DNA mit Codierung ftr HUhnerwachs-

t unshor no2Y. Fthemidegun Ganammg@medygrgmedwb@ﬁturbggm@m odeg@ines Analogen desselben mit dem
55 Plasmid nach Anspruch 1, wobei die DNA-Gensequenz mit Codierung flr das eurocaryotische Polypep-

tid aus einer in die zweite. Restriktionsenzymstelle eingefligten DNA mit Codierung fiir Hiihnerwachs-
tumshormon oder ein Analoges desselben besteht.
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B

> C, L 14 s 28. Plasm d nach Anspruch 27, namJLh_p5992—m+—defﬂ n Fig.
5 dargestel | ten Restriktionskarte und einer Lange von 3.3 kb ode 500 ]
der in Fig. 12 dargestellten Restriktionskarte undL 'Ill l Mﬁxuﬂ
ATCC 39792. 5 29. Plasnid zur &G MRARY Bbn Human

ei nes Anal ogen dessel ben mt dem Pl asm d nach Anspruch 1, wobei die
DNA- GenggapiSiiéd Rdch A%Bmcﬁrzﬂ %meddrpsgdé%n BHG T ¥gtd 8 eIPtQJ R Ehsﬁkr@"ﬁn !nre]rer

di e zwei t e sReSIchale do QRS SIBESTRL &r meﬁ&HEQQrB& eh RedWReidmsuart
Humanapol i moprcd #z¢p. E oder ei nes Anal ogen dessel ben bes

Pl asm d nach Anspruch 29, namich pTV-188 mt der in Fi g 18 dargestellten
Rest 1§ ki2d.oplaskitt 2ve Gewichusy Vol rHubrangelipupcteid E2odkisine BAdloghi® Bosbeitidh imittRin Piddmid 9. 23
dar gest el | iagin ARtpath it kirabeindidk DNASebsaguesz mitr Cadaruae fiv das Gucarydtische Polypehti® ate t  der
in Fig. 20einaingliesiweitd BeshikiResshnyimistelleogitdetigtee DA chitelorienund flinidguenavapniipdprételklE  pTV-
190 mit deqde'iqineFiAgﬂlogmd@ﬂhgemS@htten Restri kti onskarte und einer LUnge von
4.4 kb, gTV— 194 mt der |n F| . 22 dargestellten Restriktionskarte und

oder :

ei ner®L3 d?éas{i%“a&h 18(§e'F't F‘i’i iiFig. 1329?’993*9‘“9“ Restilfpegiertd pnden
Restri kti o] % ggé ges Begtiildipnskarer un é&“e’l l4ngs g 25
dar gest el I‘,ﬁg Bt esé‘?"ﬁ‘? Feﬁfr f‘n ka%'r‘f'df'"ﬂ’ Bge ;ég?‘ 'ﬁ"VR'V'279 8

H?
) m|t éar n Re 1kii n al n e Vv it der m
m t de:’ %ﬁé u %eiﬁ Ee{n é Y gzsu(wffl |t der 1n Fig,

E egq{; nd i r \Z)J? % arg%§t t von
A”S pruch dsiﬁktl%hgﬂs‘rfé‘ it klo Cd?llerap ohit de 25 d stalfen |,
W rt VPl as igfmiaibadke it hnaed ,.,ﬁﬁﬁ,gédﬂ%m gekennze| chnet, a0 der
aus dem Escherichia coli-Stamm A1637 (ATCC H| nterl egungs-Nr. 39385 mt dem
Pl asm d spReeyPhsmilhSysleimicash elabrhibiveh Adprich 15k SiRdM Gebifidien( AdHekichia coli-Wirt.
Hi ntebl egungs-Nr, 39787 mt dem Pl asm d pApoE- Ex. 2) oder dem Escherichia
coli-St azrmvﬁ@&&iﬁd(spé[@i:nm MAngpriich R NGBurdl gekdfhz@ehnat HapcamWt A rtodl H3SHIRNR)
best eht. 2®li-8Bmm\KIBIARIIES Hintri¢gpadseNn J8agshmif\das Plagiid BRec a,cHemdEscherichia coli-
gekennzei cHaren A1AJATHRG HijorigguensNr.e3on@ymiPdern Milaswid pAbelsbxed) bder 3idm Escherichia
W r t / Pl as rictiSBpeAM7THATEH HintsypounglrNg 3976d mitew Plagoil @RAD«?) basiebt , daO der Wrt
aus d@m Escherichia 30 col i - Stanm A4200 (ATCC Hinterl egungs-Nr. 53218
mt pHGER: W agmidSystery gpch ﬂ"agu'ﬁhcwuﬁl?dwa*eseks@ze?heﬁn‘i'mg'efAWmts%BymmgtO&*rf’ph \,t
35. Wrt/qu§§'?h d- System nach Anspr uch 33, dadurch gekennzei chnet, daR der

W A425 215
09200, us JHFE "29'9%”9'" & A“ o v‘;;&ég ?%tde W?vﬁ ,i@%sahe Bom |

nach ﬂnspr &jA del chnet | nuna ngl g
'st 37. Wrt gsm ystem nach Anspruch 31, dadurch gekennzel chnet, daB

W I g5, aNsyPREMBIE, Q66 hath %?ﬂ?uéhyés' éaﬁaﬂ‘éﬁ' HoAIIRHRAGS iR er W23 Rtem Escherichia

W I Pl as ndofilsiavmt AA085NATAT ARSMRIGIHEE-N. %staﬁ%mmn&e I 86t BB RIRALNG dsBiRiastrRl W r t
aus dem St anm A4048 (ATCC Hinterl egungs-Nr. 53217 mt pH&44 und der

Bezei chssingirtABdmid-Eystée fdce Rhsprid 33, WduMRIga&rfnzdlcrﬁysmma wmtb.od.&mnhﬁﬂg@sm d nach
Anspr Uchen 19, 21, 23, 25, 27 oder 29 in einem45 geei gnet en

Escheri 8hi wrt(f’hlsmldWmm nato Andfeuch B dauraiugekérdezeihast, da deroViness daiygrejghétas

dur ch Z~cHytisghed StamuVhestdtel asni d- Syst ens nach Anspruch 31 unter geeigneten
Bedi rf§un en di e d| e Pr odukti on des Pol yEept i ds und di e Gewi nnung des

er hal t ed®n negB SNIUCRAT. datyrah mekeppaeicsh dif P ViMGuRR M ERG VGRS

Ri ndenvach(éf t8 eﬁBWSS' é?mél"ﬁé’yGAﬁ‘aﬂdc?ﬁeﬁeZﬂ@?E‘&‘ﬁéﬂ)Eﬁ‘ﬂeE'h ZUcht en ei nes

Goci oo tirERNRE Sy é@“" e b RETOR Vi ha A aPvito R HsRP RN oder

e6l nete ia cbli
ei nes Anal% en aesse BN di e Gewi nnung des erhal t enen

Ri nder wgg, %MMF ielae) &EM& Hgﬁﬁ‘\t@r?@e gﬁgﬁﬂ% i&8ysta gé 4% andhlhr en

zur Gew NNg4NGhief d fdn TG bptidd Q«ﬁosd v\%ﬁ d
dessel ben awtm:éﬁimbﬁajgggltﬁ&s geei gnet en Esnc her i chlpetll coli-Wrts mﬁbt esem

Pl asred nach Anspruch 21 unter geei gneten Bedi ngungen, die die Produktion

von nengt erfeiieaul\Gedisiung Woh CindervadhetaisRinib SdAdmbOSRRBgaRSRIben &ith Ziichten
eines geeigneten Escherichia coli-Wirts mit dem Plasmid nach Anspruch 19 unter geeigneten Bedin-
gungen, die die Produktion von Rinderwachstumshormon oder eines Analogen desselben und die

Gewinnung des erhaltenen Rinderwachstumshormons oder Analogen desselben gestatten.
55

42. Verfahren zur Gewinnung von menschlichem ‘Wachstumshormon oder eines Analogen desselben durch
Zichten eines gesigneten Escherichia coli-Wirts mit dem Plasmid nach Anspruch 21 unter geeigneten
Bedingungen, die die Produktion von menschlichem Wachstumshormon oder sines Analogen dessel-
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EP Q 173 280 1i b VP rrep i
ben und di e Gewi nnung des erhaltenen nenschli chen V\achstum;horm)ns oder
Anal ogen dessel ben gestatten. 43. Verfahren zur mlt "l“l

Schwei newachst unshor non oder ei negp,&n‘zﬂ’@@%ﬁ‘dess ZUcht en
ei nes geei gneten Escherichia coli-Wrts mt dem = asm nach Anspr uch 25
unter gee| 9%8& ﬁﬂj ﬁ@%'g\p.ﬂﬁmg%& erm!tg eglmeenf nggéﬁk\;\lécﬂgl d}é SE\'renrg y%' Rg \ﬁ%e esse e(r?r mon

oder eines essefl ben un Cew nnung
Schwei newachstumshor nons oder Anal ogen dessel ben gestatten. 44 Ver f ahren

zur Cewi NiBINgranRR JOHRAHEG Noh EERRIRAsRER6mSH R8s M| AERJndGRSMeR &l HUr Ch
ZUcht en 10  zuchtedi dites gibigm Bchetichs EdiaVikChik dent Dladmid\hdch Angpnich 86 Thib?l RSifefdn NACH
Anspruch 27 Bedibgahgegedié gis cirainktiBe donnSchweirgwa@&iimhotthd® ddibesinds Qelalligeh @Bss¥IBdh und
Hl1hner wac hsitelGewinoungtins @bkétence iSesindwrahstgrehnri@s Sedr Bedogen dessliiton gestdttemung des
er hal t enen HUnhner wachst unshor nons oder Anal ogen dessel ben gestatten. 45.
Ver f ahr ent4z (Yerfaepizerrfiamw nyngryorstiffeersachelesbermemedsr ejtksrAngioger desselben durch Zlichten
Ahal ogén' derPises greigneler Bscheriglin edirVids mis dlorn Plasmid ngehefv Preqhe?? YRtee lgesignetan Bedin-
Ccoli-Wrts "§1Me°tetis B LpAvktion yem Hiprenyreetmeiermen 1oder 9jras; Avalegeprfesreltpm yochdien,
die die ProfSRPMBs dmhaﬁ?fﬁéﬁWFﬂaﬁhétHﬂTha@@"%@é‘rA’B‘°9ﬁ§‘sd°§ﬁ‘3?’b@éﬁ“?ﬂer sel ben und
di e Gew n&u%ﬁaﬁer & altenen 5)3(3 tase I i
dersel gen ggg&gégﬁ@m (o &E% m@ﬁ B gE ) B8 ?'big'gf“ e
dur ch ht %ﬁuiﬁ&l Yod &B«tﬁ& nalo en s!albeag? ﬁ
Pl asm d nacRmAkaeH slipbroddbisrttasd oo@.eé?rlegﬂﬁ‘éioﬁéh Ton
von Humanapol i poprotein E und di e Gew nnung des gebl | det en
Humanapol 4ep aprahteR | Alr Eeﬁmh@h&renumaﬁzpm&aw Qi 2§dRteMNIMBE Y6dhnditn EVMBRhia
unter zgeei goewas mMiedn@asagemich hspru {iritdd GodihSto BB digihgdh,bidldie PY6BEIKAEMHvON
w~hrend ei nemgResligspaitaE 46d didlasainuidies Gdbilbtem Huarpdlip&brdGITE gastittgnet en
Medi um zu 25 verstehen ist. 48. Verfahren nach Anspruch 47, wobei unter
der " geei4fn&erahver @achdinspruch 49eivobéPunr egenlgnetonBedingungend st Zékigungi des WirtPlasthid- 30
49. Ver f ahr &wsteresc ahsensipeiors hoedigneted aghifdaver bpé lebran4a2iCc duf ginemdgeBigndten Nediurng zet es
Medi umeCaseiverpigherdstysat verwendet wird. Pat entansprUche f U f ol genden
Vertragsstaat: AT 35 1. Verfahren zur HerbeifUhrung ei ner Expression eines
gevanscht‘E‘nVé’l?@%?f‘y'@P'? SBPRRYEH B &oRel MRy i Hﬁe%'PFP'é@g'é“eé'i Reis4PLaditd 4P Rizp
ei nem doppel"%rft?'feﬁgﬁtﬁé‘ﬂ) DNA Mol ek~i mit in 5 - nach 3-Ri chtung 40 ei ner

(E,)% hgf ?eel n%%lhe de r?ﬂrH sst g?f{‘}r@h %@?'%Sﬁkgﬁeﬁ%ﬁﬁﬁtx- 'ﬁﬁ(] ﬁFy%?:@?%l n,

e| ner ei nen ausch der DNA- Sequenz gestattenden ersten .

[ ktlﬁgﬁwé YiBhSluk %I%gnsorra{méd%tg&n den ribosomal en’

B| n ungss el ner Bi ndungsst elle, dire die nRNA des
gewlns ght £n veedRfen Z4F HBLBRBHDEY YRS ERbRARAMNRRS BREAR Ruskiotdthdnt 688! dukn Ein-
bef ahi gt, ayagRv@bides Alsmigiahit G uppe: 50 ei ne Mutante von C,, aus einem
X- Bakt eri ophagen mt der Sequenz: TAAGGAAGTACTTACAT.-ATTCCTTCATGAATGTA; 55
ei ne von pB‘&ﬁdéﬁEﬁ@nﬁgmmA-mgmgﬂhms nadi @1Rightu@r r Uhr ende nat Ur | | che

. 8- Lact amase- Ri bosonbi n- dungsstelle; 91 EP 0 173 280 BI
| 1] | 1pq | 1jeinpr| QNA-Jeapenz.idig dep Promotef ynd Oper@or PLD. emeMk-Bagerfoplwen aghit, het| sches
d igonucl eotid der Sequenz: -5

AATTCGAGCGCAReyhhEAgnneggssieiia WMWM@WT

einer einen Austausch der DNA-Sequenz gestattenden ersten Restnktlonsenzymstelle mit der folgen-
45 den ribosomalen Bindungsstells,

einer ribosomalen Bindungsstelle, die die mRNA des gewlinschien Gens zur Bmdung von Ribosomen
innerhalb der Wirtszelle befihigt, ausgewihlt aus der Gruppe:

50 eine Mutante von Gy aus einem x-Béktefiophagen mit der Sequenz:

TAAGGAAGTACTTACAT

ATTCCTTCATGAATGTA;
55 .

eine von pBR322 (ATCC Hinterlegungs-Nr. 37017) herrlihrende . natlirliche g-Lactamase-Ribosombin-
dungsstelle;
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und ein synthetisches Aigonucleotld der Sequenz:
AATTCAATAATATTGAAAAAGGAAGAG GTTATTATAACTTTTTCCTTCT CAT I5einem

ATG I nitiationscodon und ei ner estri ktionsenzy

darin ei ngefugten gewlUnschten @%%‘?Qﬁﬁbr ung fOr eucm'mj“lum ﬂﬂnlll
Pol ypepti d oder dessen Analoges in Phase mt dem ATG Init+ a |onscm

das zusatzlich eine DNA-Sequenz mt einem Replikationsursprung aus ei nem
bakt eri el | gif syfdfsthed Ofdnucitadtid deRBidak@i t zur autononen Replikation in der
Wrtszelle und ei nem Sel ektionsmttel, ausgew-hlt aus der G uppe

DNA- Sequenzen, die ein Gen mt einer selektierbaren oder identifizierbaren
phenosypi - schen und sich AT PEIACCRORACCABACANBREDEA in der Wrtzelle
mani f esti erenden Ei genschaf DNA- Sequenzen, di e das
Fragnment mt der Bezei chnun%cﬁqﬁg%&?néﬁla%%&GA??gTdas C1434-
Repressorprotein und seine assoziierte Pronotor- und Operatorsequenz

ent hal t en, U Ainf¥ntagtischog,Pligpnugleqtid dprstegriz:zwi schen dem 3' - Ende der

PLO PY’om)ter- und - Operatorsequenz und dem 5' - Ende der N- Erkennungsstelle - :
weni ger al s’ etwa 80 BasenpddTEOMATAMIATIGAAIAGCH2GA®EN dem 3' - Ende der N
Er kennungsstel |l e und dem S erAd Al %Ad’liﬂ%@f i dungsst el l e weni ger als
etwa 300 Basenpaare 30 betragen, -1 n eine geei gnete bakterielle

Wiktszel | e mt demthernol abil en Repressor O, wobei das Plasm d die
Wrtzelle haim HdRBMB%ERE v rt szel I ent er per atur auf eine Tenperatur, bei
der der Repressor inaktiviert wird, zumw rksamen Exprimnieren des in das
Plasm d ei S Shéibr RedfktonSPnifefid) ink o Ui MRotugeh @bwidstnten Ger il TodlétbhgZah

Pr odukt i oneudaridtischeld IPdljpersiia ddoasserDaliaREdseMPIRLE Alt Yérh RBG-hiRiohbdspept i ds

bef ahdogt . 2. Verfahren nach Anspruch 1, dadurch gekennzei chnet, daB das

Pl asm d zudsatzasstztidn airierRNAER4ueDE Ghit@MmEm rﬂeblikaioﬁﬁfspfﬁhg dud einem bakteriellen Plasmid mit

r RNA- Tr ansder iFhigkeihaur @vtoriomat Replisatiorqin ez Wtszetke nndzeivemt Safektionsmittel, ausgewshlt aus

Rest ri kt i o®es dupperidNAtSequenzen,hdi¢ pin GED miB sindfesefektierberen rvder HdsAtifiglerberet plisnotgi@idur ch
gekennzei cehent und gl befioAnwenehhsit dpd Melders in aler Wingolle immaifestiorgndaBcigensehafimnthalsnnem
Gen i# Ver WinPRYBeaHengensdisctas siapameny it isier Gezaistinung | t&n it fdemj Gennfir gps cr*-
phenot ypi sE?Pé*ﬁs%‘i' 'h““dsﬁﬁ‘a?fs%'é%‘i Ryotory unf&/@ﬁ’eraém?eewnﬁar&w'tmgwmwoee' dgfadur ch
gekennzei ¢ dBfﬁS Wé’ L 'c?‘f&mﬁf"qg’l‘i’saﬂ glors §"ZA}"Q é’i"s‘ gngle der N-

| 2y h de der N-
Gekengzer ¢ regzgn‘g%;:n?ﬁv oo SR 4 (B BOrCDEOoRE Véﬁ"ﬁga & arergppe
Ampicillin o eP Tetracyclin besteht. 50 6. Verfahren nach Anspruch 2,
dadurch gej I t
T e b e e L
. REStri kt i QR i Wiikshéd BxplifiBloh @681tn) dds Flasmit e.Aéegci,@J;yie%rhewaﬁéh NRBArybhstndh

dadu rgh geGesnaciut Pd@iktionms Elirdh dbs GarlcodiBhirelitafbldchénHolyPépadsetihigiat | O ns-
equenz weni ger als etwa 20 Basenpaare vom 3-Ende der zweiten

Rest ri kt2i ovsieiary nest ahdpeuct @ ndati@emyekennsdichn&tpdaB . dad/Blsnidl @bizidh eine BNE-Béthk 1,
dadur ch gakitping 81 LhRNA-Trackhiptica®rmetiaictdqoems B det eteiten ResigkiinssendiNtteiBeothdinz mi t
demmt c1434 bezei chneten Fragnment besteht. 92 EP 0173 280 Bl
11111401 $4 1Yerfehram nach fnsprugh G dadyeoh foglepezgichngt Haddes ﬁplﬁ@wswﬁewﬁam BNA-Sequenz
gekennzei cRih&e™ B ity Yervipfurg Anitrpingy felplttictha e o ifentifiziphgien pfepotypischpp Eigen-

r RNA- Tr ans¥PFier8itst er i nat | onsequenz vor gesehen ist. 10. Verfahren nach

s o L Yt

1 dadur ch ge ennzel c net daB der Repli kationsursprung von ei nem bakt e-

riellengPl s ] ig
Wrt szelsi e éég,drgn,{?ﬁ%ﬁ f“gf}fé%ﬁkﬁ&} e’léjzcﬂfa:'rinlsé'I g%ﬁ&ﬁ%ﬁﬁ%ﬁ%&% 8{%3 B‘lgre%g 13
Pl asm ds herrChrt 10 12. Verfahren nach Anspruch 11, dadurch

gekerpzei Chdigkren RRIBARKRFCHRE Rbdukah IgrNSAIcHRE, WAGY BT, (NAERanskriptionsterminationsse-

quenz weniger als etwa 100 Basenpaare vom 3'-Ende der zweiten Restriktionsenzymstelle (entfernt) ist.

7. \Verfahren nach Anspruch 6, dadurch gekennzeichnet, da die T1T. rRNA-Transkriptionsterminations-
equenz weniger als etwa 20 Basenpaare vom 3'-Ende der zweiten Restriktionsenzymstelle (entfernt) ist. .
55
8. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB das Selektionsmittel aus einer DNA-Sequenz
mit dem mit cl*3* bezeichneten Fragment besteht.
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herrUnrt. 13. Verfahren nach Anspruch 12, dadurch gekennzeichnet, daB der
Repli kati onsursprung pOPli 6 ist. 15 14. Verfahren na durch
gekennzei chnet, daB das Pl asm d zusatzl ich eine zw s G ﬁmﬂ[w enz
mt der ribosonal en Bi ndungsst el | EP §d3 BMBATG | ni t i sco on |*ndl i-che
dritte Restriktionsenzynstelle aufweist. 20 15. Verfahren nach Anspruch 1,

dadurch gekonngeh lRGnspia s, qéo%rcﬁ §|£e bt b daQ'EF@IHa\jH?Jt%LAhedeﬂ% -ERd 16
ei nzi gen St elﬂenmﬁﬁ%mi. ShsfRsinak So Y ahren nach Anspruch
15, dadurch gekennzei chnet, daB d| e erste einzige Restriktionsenzynstelle

EcoRl i st10. 2&fafirén n¥&V hadamm 1 asdurcAnGRéndaithdot, €ha e CBpIAIRARBGKE REE bBRIIAB
die zwei t e RasCHinkdribgungsmizya0E1) @brtidrt.aus ei ner einzigen Stelle innerhalb des
Pl asm ds besteht. 18. Verfahren nach Anspruch 17, dadurch gekennzei chnet,
daB di e zweNé¢riahren nachgf@spiRecht i diduich nelemeyidmete idBadoB BeplikationsitepryngBgh binero tiate- Snal
i st. 19. VeridligmPlasmid umit ¢4 Fgbighelt qurgauiopemeR; Regeduitienhis demWinszetie andoBreduktidnnes
‘Anal ogen deZ¥desnen 00gitndlahandenKagias d Residehevdeh.  Anspruch 1, wobei es sich

bei det? DNA- Gensequenz mit Codierung fUr das eucaryoti- sche Pol ypeptid um
ei ne in dfeVoRpeT é‘a??eé*P?pf%’Pﬂdn%%'ﬂrﬁﬁ‘eé‘Pﬁe@h’@f nifé r9eq tierlispirnsyrsprues aPe 9Ky f Ur
35 R ndBRAthst umshor non oder. ein Anal oges dessel ben handelt. 20.

Ver f ahre ch, Ans o) adur ¢ nnz |ch aus
pROL22_mi n't‘q" grghm" "%F‘ H‘"spﬁj bt ?fr ge‘g‘ Iglgf ze' Il k ﬁskﬁtdo"?ursmn Jé‘?f??r's LAnge

von 3.9 k. Bk 5200 Qe 1. 985 .ehrbe@ngz ol B85 Rl RS Bk LGRSk ©
it

und einer LaRASeyieR: bosB lie Ll & ATQ Irftrag0ASR4¢A bdifdiche dritte
Restri kt i onaksididhséhi@ymstelle Hitheidl el H| nterl egungs- Nr. ATCC 39806, pSAL 5600-1

mt der in Fig. 10 dargestell ten Restriktionskarte und einer Lange von 4.4
kb, p7200i52%erfhien d&bh AnBorldn0t, dddua lggRbizeibinbe BapResS bréth IRbitiNiGlsaizlastens Guebifie I
LUnge von 4eibzigeh Stadiahdhait des B@smitsbelstel). 6 dargestellten Restriktionskarte
und der Hinterlegungs-Nr. ATCC 39805, pSAL-210/4 mt der in Fig. 9

dar gest el 16t ¥erfaRes thadhkAnsprnehk i, tadutgh del@nmreichnbia dgfediv erste leihzige RpstrikigBeOGymadlie i t
der in Fig. EQRYiigk gestel lten Restriktionskarte und der Hinterlegungs-Nr.
ATCC 35785, 45 pSAL-130/5 mt der in Fig.8 dartgestel | ten

Rest ri kt i Bn¥KEPee nemfnenryd !, dad érgég%wzefheet BdBSAf; e Regiyidionsarmetelle aupeipgg. g
dar gestel | t &iFZigea Stalle jpperlopisdes PeamighpseMner Linge von 11.0 kb oder p9200 mit
der in Fi dargestellten Restriktion r er H

AToC 5o i® ﬁgﬁaﬂgwg’c‘ﬁzﬁw R R Y T

Wachst Unshor non o é"rar el neés Anal ogen dessel ben mt 50 dem Pl asm d nach

Anspruch 1% VR 1% ZLQIF% %ﬁzﬁ&%@ OYIQ&Ir od%e?khﬁ%geti cgsse%r? enthaltend das
L%Er yoti Scbﬁs nX&?ueMs ?afhg HSvobdi 186 'sich Bei EbﬁDﬁMﬁéJsé‘quEiﬁ%f Cididr D 565 HRY BBdafbt-©
ei ngef Qgt eng on oAU SHbi ) b GveilB AR ERTonich SRR BiRdeRiGI BIYO MtDELdRARE @i N

Anal oggs degmBdr@RstiiRshbidh odef din ARSgb S idsSdbeh ﬁ&hlaeltA\nS pruc h 21, dadurch

gekennzei chnet, dal das Plasmd aus pTV300 mt der in Rg. 27 55

dar gest eldot aafaﬁes nadhkAnspakiar daelurongbkeringaiahndt,aiag) Gas\Riasmit, Bs RO 122 siitedst in FRB 2
Ver f ahr en zdargddifiten Bedtriktignsiartaend éhiep Bingx vatl B3It SAS §209ebomit éar imeiSg. Arviatgegielien
der sel ben nRestildieonsiitasind dingrddhoe/vas 58 (kbpHE44 ynifisiet lﬂdil%ﬁmmeﬂwsé’qﬂéﬁ@nshﬂ"{e der
Codi er ting f upd ¢ps slinferjeqypgrolin BTHE39PRA 9ROPY! Ay Serdm Fig. 10mrogstaiten Regiktippyskarte
EERRRNN 11?&’1%“%&&'@1 V&'l‘i‘ﬂ" -fr'EOP ?? jo def "LF'Q 7|\$if’°1rge lken g "Ff%'?"m?sha u8d SR tﬁ;@c

Restri kt es Hmt egungs-Nr -
Sﬁf)e:: l)Xi :jgln @\ %@H—?g g% % gf Ftﬁi undE%%r mctlezg aCh
[5 % b@ r
2!

Anspruch 23P S A
' : 1? S mlt rbg %tgd% ?‘ r{tﬁn nqi'%k
ATCC 39786, op s{e etmiéstr nsl!aﬁe Hdgie e QJnS@ﬁ ﬁ ¢d 8P1513 ﬁt' 'OnSKarte ‘und

ei ner Lfnge von 3. In Fig. 15 dargestellten

Restri kt i ADvkduhiet zumeraélmﬁg &Anaﬁchmem Mazhéﬁmsh&m&r BAes Malogéhedessabelringt. 17

dar gestel | t @em ReShididéch Adspiasik & rioBei @ReDNASEREIquehZ mit déit Codibaing iftit daé Gucar/Btische

dar gest €l | t @alyhdpsd susleineoin siéawein Resttktionstrerymdidia gRgeligen/ONA nibCdaeaing Filr medsgh-
liches Wachstumshormon oder eir Analoges desselben besteht.

22. Verfahren nach Anspruch 21, dadurch gekennzeichnet, daB das Plasmid aus pTV300 mit der in Fig. 27
5 dargestellten Restriktionskarte und einer Linge von 4.3 kb besteht.

23. Verfahren zur Herstellung einer Superoxiddismutase oder eines Analogen derselben mit dem’ Plasmid
nach Anspruch 1, wobei die DNA-Gensequenz mit der Codierung flir das eucaryotische Polypeptid aus
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25. Verfahren zur Herstellung von Schwei newachst unshorfron—oter—eines

Anal ogen dessel ben nmit dem Plasm d nach Anspruch 1
DNA- Gensequenrz mit Codierung fQ das euc ryotlschH M %H!Lel ner In
die zweite Restriktionsenzynst elFFd b73rﬁ§8ﬁ gten

Schwei newachs- tunshornon oder ein Anal oges dessel ben besteht 75 26.
Verfahren pach, M%ﬁé.g%aégmsgﬁz% tsda SRKRALT BNK mpéed.mge%roaﬁer&.@émtgseaus
p3008 mit % S oirt Rhalohdd-defs Iten Restriktionskarte und d
H nterl egungs-Nr. ATCC 39804 oder p3009 mt der in Fig. 11 dar gestel | ten
Rest ri Kbk, onssé R Afbpi0én 8] dddarBigoksibeichned, deB alxcmiseit aus gEOTURZ mit\der ih &g/ @8N zur
Her stel | ungrRbiaiisn histikidRsdRCinGt denbintriogungs-Nrd ATCE BOM8S, pROAKD Gérded esBi@l aen i t
dem Pl asni dhrgassiton/estpktioeskarth undvsilie iLirgie @orCNAKIGe8RRA Tie it der in FQoth dargestgitdnOr  das
eur ocar y ot iestiktiendRateyyrd pinet Ldgaus BT KemrSPRSIBAR mijdprtie Fig. 17 dargesteliten Restrik-
Restri kt i ofesseneyovet REODE: BHrrgie et Eo 1DIADpAteliteTHgidiienstyte @1d aiohHesmwas -
t unshor norkbdwgsteht. ei n Anal oges dessel ben besteht. 25 28. Verfahren nach
Anspr’(ach 27, dadurch ekennze| chnet , daB das Pl asmd au o d&
EET epld

Fig. 5 &r g};@]ﬁg érhrp ru%;g\g r"P’%aSF'B’ﬁ ?z%E AL c%g
5003 ' ‘ 1,
P i J\@ 7% 39"8 P h? goe eP fahren ztzir% Ber's e mewaChs

Hnterl eg W%ép on.oder mA ges dessnbe estel
Huma.ﬂapol [ BRoBiofe ('1'%? ernes B\naﬁ ogen dessel ben mt dem Pl asm d 30

nach Ansprychy 1 wphel i 85 Dy SCRREAME Aot Hab COBLSHAAG dabtis Maer in Fig
eucar YOt ' E hr«éﬁ?l‘ pn%skﬁfésung ':;@.g%ntbfbgmg@:@mb%eﬁiﬁs}dw peobOR® e&%unm;t alle

ei ngef Ogt egyy, nénﬁesﬁﬂ&ih&érwagd 5ifdr LaNaB ROk ReHtot ei n E oder ei nes Anal ogen
dessel ben besteht. 30. Verfahren nach Anspruch 29, dadyrch gekennzei chnet,

dan das 20| asaheh A HeRsoWng SthesTHihnd®AchstimEHofinond 8dé3 Bines Anathgesrgestetiieh trdtndem

Rest ri kt i opiadead ha2h Misgrueh 1) @obdiAin QBAGeIBedueRz i CodiéBig fllr@iBs duragaryotigke PolypeBi g. 23
dar gest el | ficcausRaet inidiet dweits Rastrikipnsenz)meielresindetiipige DNAmMIGCHRieluhg fUp Fighnepechsi t der
in Fig. 20washogemtogérlcinginalilies dessiibandrsidtdrt e und ei ner Lange von 4.4 kb,
pTV-190 mt der in Fig. 21 dargestellten Restriktionskarte und- e| ner LAnge
von 4254 2RpVerfghmen naph Apsaruch @7, dagurghy gpkonpzeichiagt a8 (das Plasiid RISRSPIAe B ftse und
ei ner Langéareasigliten Beskiktionskane. ung pinernkinge yop 33 brerdey pSYR 'Hh‘?eéé‘sﬁt‘%ﬂ? fggpsteliten

Rest ri kt i oﬁ%ﬁ%?“l"éka%'d‘dé'ﬁrrf@'?t“\f&‘ﬁ‘@%“\/6%0%39193(‘??5& TV- 264-45 nmit der 40 in

Fig. 25 dar est rikti onskarte n ei ne
pTVR- 27&9'8 rerapru Frﬁte vo gg‘ §§§mt oger$ei£‘na Eeﬁ’éﬁ Q;terﬂ" ; ﬁﬁg&ga el
Hi nt e?’ egu erl |e z'zé-rgg 5 ten tﬁif&rdﬂ& ES rotin E
dadurch eE I'n elnen geelgneten scheri chi a
li-Wrt el nges eust | st 45 32 Verfahr en nach Anspruch 31, dadurch

ga NNz ejoC REthren ARE ARGFuc\, badikth gBlRMRbisKnBE Biscdal Rlasidl bus PIre-aB8 nid 63 1A FigATECC

Hi nt el eguBggeshiten R GRGoniKaite ©haMinerlzagavodl 42Re.HSAL 330-5 it tr ErsTif @8 darhéstilten

col i - St amMréstiiidnskaAd G difientiagd &g B120® - fNIV:176 Bt 8@ inFiy. 20atangBitalienRestrikiqnelarex . 2)
oder dem Es@iéiier Cang@vanoid kb, BivanemnmA28S7 Fig AXiGargebtelttanrAesttidiongkarthiund BT BBge t
dem Pl asm donpSOBag)v-198 stitafet in Fig0223Brgedtelitandiestdiionshaie unheitsr Linge 31, 45d@dRIVch
gekennzei chRrenit detaBFidaa déigesteliten Restiiktiensiafe and pingsphndsevan &b, PBV260AEWILF e
nach fnspr incig- 28 dardesthliier R ng@k@ﬁﬁzéllf@kﬁ'f@f Lange portet Kiypder PRMR2788 MtEBERSTS chi a
col i - St anmPRdPgsteftaTRastikiopgkerio @@uﬂd‘%"‘ﬂ?gu”%’i’ﬁT% %321ﬁ4812‘ahlund dem F' - gal
Plasm d und der Bezei chnung A Es pﬁz 5 Vgrfn%{:r 0, %RQ
Anspr uct?13¥2r E?Hﬂ?%ﬁ" Eﬁrf’fg‘f"&'}ﬁ?é‘fnnzeﬂ’aﬁt d’é W 13"'3&" e'aeer‘ﬁ IR O

col i -St anm‘AZl Eein tI—fthterl egungs-Nr. 53215 mit p9200 mit der

Bezei &h NG, q@%ﬁ DSl Qurch eign zY hdt2dbE ©Br WRCHYs QIS RENEHnid Soli-SARHNT Ch
gekennzerc érl ri%b @’ﬁg’mg At -2/38 ldemVB4cheHaki£ BolFSi&n
Anspruch 3 164@3(3 E@ G5B PRSHid WADbE-BLE cBér @M SLALBRS o
lytischen gt Qﬁ(A@b@ Hm@rie%gngs\!@rsbﬁ@rﬂ@trheﬂlaﬂ&nﬂm@ IBesteht. dadur ch
gekengzei chnet, daB der Wrt aus dem Stamm A4048 (ATCC Hinterl egungs-Nr.
53217 m g3, %l%fbn Wadh AdSprucBa7, adikun yaipnridithnbi] YasoRs Wirhdus cid&n Pidetrdphibestet.nach
AnsprUchen 19, 21, 23, 25, 27 oder 29, dadurch gekennzei chnet, daB das

Pl asmi d $4n Véflahren naghi Arsprucyeisi dadartie pekBranzéiehnptc B aioo Wirt 4% dem @SW@@Q@ leplisRtaami st
A4200 (ATCGC Hinterlegungs-Nr. 53218 mit pHG44 und dem F'-gal Plasmid und der Bezeichnung A

55 4346) besteht.

35. Verfahren nach Anspruch 33, dadurch gekennzeichnet, daB der Wirt aus dem Escherichia coli-Stamm
A4255 (ATCC Hinterlegungs-Nr. 53215 mit p9200 mit der Bezeichnung A4320) besteht.
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40. Verfahren zur Hersteilung eines Pol ypeptids dur:
Wrt/Plasm d- Systens nach Anspruch 31 unter geel gneten Bedi nw E L!ipe die

Produkti on des Pol ypeptids und die Gewi nnung des erh mu ‘l
gestatten. 41. Verfahren zur Gew Fh@Ag3 #¥hBRi nderwac ei nes
Anal ogen dessel ben durch Ztchten ei nes geei gneten Escherl ch| acoli-Wrts mt

dem Pl asm d _gemaU dem Verf ahre ach An n ten

Bedi ngung&nY g’ﬁf“@" BB ARSPEHD K |d6‘{‘]f %8%"%9?%‘2‘?\/\%2 ﬁgr?\ﬁﬁs og?uﬁrgjgn gg;dgt ei nes

Anal ogen desse| ben un halat ns
der _Anal Poiird ggg“ R S Ay R i
menschli chem stum;horm)n oder ei nes Anal ogen dessel ben durch NCchten

ei nes ge%agvsﬁaﬁ,@n Rahheisbradh 8, Qfduicn ‘eﬁweﬁr&e.enntat d@adrivas Bidadge sinmdenud/grtahr en

nach ANSpr UgfioddgubtiRing 538 £ahitHE42 indie Begiotgey 31 ) eestihe  Pr odukt i on von
menschl i chem Wachst unshor non 25 oder eines Anal ogen dessel ben und die
Gew nnuNgad @sriatioh ahdhetnestidnen $g; 24 i 23z 2X\édsh 29, Waduimbr gekanszeistiet, dAB]aésdgsmnd in
dessel ben geifénpdeRinetentBschéretidcalivrpingeschi@ssthnung von .

Schwei newachst unshor non oder - ei nes Anal ogen dessel ben durch ZUcht en ‘ei nes
geei gnet el. Fertshen izotiesstelioig eingg Polgpentids dyshnZighies dpe WideRidRyseve rrcaineR'hach
30 AnspRlchten Beaigneten Bediagugansy dle die Frodyiiing des Palyeeriseungr deifavinBrovis
Schwei newac REeieAMdINBPIEHEE T es Anal ogen dessel ben und di e Gewi nnung des

\e/(ra P? ;L rér’gﬁ 4 1, ¥ RIPrPagggr G t u e :;coﬂﬂ%fsomn n al O dlpgemes&gjfg%}l Qgs@elgezﬁsc{u h tzﬁtglten44

dessel ben dﬁ'f‘%%gezlg(‘:' SESh Ghek shdnfbrPodeP ,hes% |Bg<enmt
dem Pl asm d %s @ﬁﬁ! Rk hsfufnshdih&ils IS AEHRIIEE Besselben
Bedi ngyn gen d| e ‘ktl n von ner wachst unshor nron oder “ei nes

Anal ogen ded€el ben und d| e Gewi nnung des erhal t enen HOhner wachst unshor nons

oder Anal @g%ﬁéﬂ%ﬁ S61 RN ARSHAMbRBIicIER WabhstunVbimah bR eifies! Andlaydndessaervdunch
Super oxi ddi ¥HkeAS BindddgdeigRbtaIe Escharithia gRIWIHaT B2 | deen Piisniic lye@kii hibe nVertalrers nach
geei gnet en RhaghArk ¢ biter gaeighetoiBetisgungen, digldis Rroflidisiod mgeschiighent Wiachstymsifostanen
nach Agspr Udber dhesi Abakigery eessaje uahdiBGavimyog desrerhattinen dprsciiiehed (Ykachstumspespons
Super oxi ddi stertAagegeodesseloanrgegiatidnal ogen der sel ben und di e Gewi nnung des
er hal t enen Super oxi ddi snut ase oder des Anal ogen dersel ben gestatten. 45 46.
Ver f ahr end3z YerfaBesni 2w fieyinoena Yo nRchuginsiveaigmepiaion aderdeiResShANRIgEsn: ppselpgieduren
‘geei gnet en [Zéeitaer pindsi gedignpten \Rpehedchiy ‘f°"' Poft a4 'a‘g@gﬁma’é HeVe /s BRNPD Z??ac h
Anspr uéh 29 ApRrush 2§ ester aesiaapterpBerling :ﬁ] fp digy Produffiqn LIEI i h '“mg:fr;\:ag
Hu manapol i p&Pd ARAGReEderAPeY; 1ad B8 FHINDINY 3 &g e R R e D B %0 B 1 0
| n E gest &6 &% 994%™ ver f ahren nach Anspruch 40, wobei unter
gnet ?I{l \ﬁga ren lﬁlrn Svrl]nnu fon %B%%QM&%#&? g\%\ ohér %Jn@sgmaggen%%@%dmwu@ﬂ&

el ner geel gNgks I;)rl ! coﬂahg(@ i€ lgBRED G VERRGR MadWERHspridnzer '
ver st efien i Shte Ign @'%jarp e i Bradiiddn horﬂﬁuhnm&ﬁktu«ﬂ{%ﬂfon dadr oingemiaggat en
Zei t dauer” Q@sse & ncEh l\é’as ng déll efhattenen HHABrvbcRS@Hshbirdond 6deR Ghhalogéh .desselben

Ver fahren nge&apspruch 47, dadurch gekennzei chnet, dan als geeignetes
Medi um Casei nhydr ol ysat vervvendet wrd. 95
40 45. Verfahren zur Gewmnung von Superoxiddismutase oder eines Analogen derselben durch Zlichten eines
geeigneten Eschericihia coli-Wirts mil dem Plasmid gemas dem Verfahren nach Anspruch 23 unter
geeigneten Bedingungen, die die Produktion von Superoxiddismutase oder eines Analogen derselben
und die Gewinnung des erhaltenen Superoxiddismutase oder des Analogen derselben gestatten.

45 46. Verfahren zur Gewinnung von Humanapolipoprotein E durch Zlichten eines gesigneten Escherichia
coli-Wirts mit dem Plasmid gem3s dem Verfahren nach Anspruch 29 unter geeigneten Bedingungen,
die die Produktion von Humanapolipoprotein E und die Gewinnung des gebildeten Humanapolipopro-
tein E gestatien.

s0 47. Verfahren nach Anspruch 40, wobei unter "geeigneten Bedingungen" die Zilichtung des Wirt/Plasmid-
Systems wihrend einer geeigneten Zeitdauer bei etwa 42°C auf einem geeigneten Medium zu
verstehen ist.

48. Verfahren nach Anspruch 47, wobsi unter der "geelgneten Zeltdauer bei 42°C etwa 1-5 h zu
55 verstehen ist (sind).

49. Verfahren nach Anspruch 47, dédurch_ gekennzeichnet, da8 als geeignetes Medium Caseinhydrolysat
verwendet wird.
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