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Fi gures 4A, B depict the deduced am no acid sequence for full length
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illustrates the construction of plasmd [err] for expression of |ong fusion
-33000 dalto ein igure 6 illustrates the construction of plasmd
[err] for ex-éﬁlg&;?tﬁkwgqshort fusion -33000 dalton protein. 45 Figure 7
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activity by Bridstpogdr &Adslatiend agai nst natural uroki nase. 55 6 EP O
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theh_transt or afoﬁeﬁwer Qridlwdlﬂi bl ml%%lls( @fTﬁ‘c}om d.&%s”’é@ain LB (48) + 5
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Pstl restrjgtion L nt he M 3 vector mp7 (53). Figure 1 presents
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nol ecul ar wei ght (54K) urokinase. The stop codon UGA at am no




35 “"aci ¢ position 280 begins ca. 935 nucl eotides of 3' untranslated
sequence up to the poly A sequence. Because only 31413 daltons of full

| engt h ur oki nase were encoded by t héFPc@POR 18284t of pD2 it was necessary to
construct additional col ony banks cont ai ni ng urokinase sequences i n order
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ol i go [err] K ScraspipgeitiroiyassiC YP‘”Eé’H@Q 8Col ony Bank 55 Full |ength cDNA
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addi ti onal fr jhedvaying apRNA ins fagm%@" thag that ef{A0. jwag aqlqcted fgy peings Bn8st!
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and exposedwsight Xrokinasy afei ds MaliowlsMys @DjosifioneI36 danamibd tafrinaDanfiacid of @e short chain and
"hybri di zat i et esitien 1iKG9 BBGRho fophidls ohithd lobiKBRBRGHIIGS A, p-Hl 0). 25 L
“Characterization of pFl' and pHLO Urokinase cDNAs Pstl restriction of pFl
~denonst r at e¥- Bbrgssionpt bow MplecylanWeight Defivativas of UsgkinasecholypebBdep E. eolid pH 10 shows
-one Pstl CcDNA insert f_ralgnent of -500 bp. Pstl EcoRl double restriction of
[err] indf cktleds o Efpdiam( 'Q‘é%F)rl ction site and has cDNA insert fragnments
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portion of fuldiinadeeitBbhtitid @Aﬁﬁ%%&tﬁs was!fsbibtb®fom ELEA. 113 r8idub Was Wiesolved in 5M
fragment gurual.dma(a@l Rehtdirfingt 30EmNk Atld, PARa.d. ITAE) B3RIEEN WEY @IuIS® BB0INNGhnidiné G181, 8hM Tris
over ni ght Hef, pHeg,rdt aapteinr @nchwatioRedf it Mignl.ETheCslution2@ds thén ploagtititél 2f mmNisducdd

t et racycl giathioss (GSHRI0R2 nev dxidizen i glukethion® (GSSS) aridandubate avaryiightamom ttsmsderanee. (The
cor r ectse Prasiitingr seitiani @hirioing esfiolded qalypdptideswasibent didiyzedvin® aqdenos$ miedigrd. Thedtesulting
conf i r med sdlitien canfainbd urcktinasapadyperitidé Whitheshgwda 100RMMadtydownst ream fromthe trp
pronot er. THipen ipurifigktias rfelidwind JkenventipDTechniquBel| the Ipelgpiieuis altpracerized sliowine e de
|'s producexpegiyd Mtgsmiad)Sequgnasffon W*sCfp'h%lsfnthQi '°Wr1“®°u|éfo\fl¢'9h2 Gipactigg) matprial. [G-tegminal
Expr essi oAhalypis plse shges dhecproper pequensp jfor (gﬂ Protin Migsptes 3 anpjolequiae Weighies
used t &° coRkIOP delfony tiiag & Fpesitic Gptivity ofsd (0. 283009 1U/meke EReEMING 1 fRg/ml has an
conpl enenpg?sy s fragnments were synt hesi zed by the phosphotriester nethod

47 it don ATG fol | owed by th
7 &f?ﬁ?@ﬁ%ﬁ%ﬂ?ﬁ%@ﬁ‘a oR ol PR LBt R mace 85 ' presequence ATg Ala

EP 0 092 182 Bl EcoR MetAr gAlaLeu Bgll 5%
MTTATM%%@% 5 EcoRl1 and Bgl1 restriction endonucl ease
cl eavage §|1thg§¥f | ank this portion of the presequence. 50ng of each
synt hetic ragment was phosphoryl ated. The phosphoryl ated fragnents
were m xed, TheaiseylistoasedDn thel adteolyticTtiBdvbg® o8 dipaptlde B alchrombhorid GoupO DY rate of
t enper aé u&leavadeecrah]be&ﬁre@l}leiﬂ%omes«spdéiw aOioWhd tonEtrdtion BrthBglotbaselbsingekidahe
31 Cbp UKuidkifesk clagie® the ctivaBogesio lsatisede 824d4 [purchdsbdfiom K& Gepup incl Bmeddch(CbT). BK
DNA f r agnewatitoring1th® @eagpratibn bh the hrotoptioref-omdRdan &gdrinine iec srasuntDbiAudctianghwpiinabe om
pHGH207- 1 pglereptidGecsentin &lsarspled Utdkingseg$ syrttesipddcessnGnagtivatpeaturserdonmi widtd activation
synt het i co®M#Ang viaghe nibavagenbetivdeq aresidite Apelysing) fend 27 (iBdlouctelafnumbering) bésed adhd nt o
E. col iso 2pwteaseneipng digute £A)aSemel proRmEtons of luepkiaage frolyrerdda, aprg| foundptochave jlhgen
r esi st ant a4ioagtyaipd andiest were aqtivatesby G-ell ProleasesnTe insvre 19ativation 9k prolicass tplreptidsn
and nucl eB'PI”H%d g R Bisghropmggenis t@%‘é’ﬂ‘t?eﬁ??@“%‘f °W?\;F?"H?I \@@d%?mweﬁsgﬁprfs is
ur oki nase'eq’di? WP?"E& '%f%ﬁ?? "9" ?' o Bendpfepy "3" Se
di gest ed Vel’ R sl%lélltoh( |ll vP %H w le hw:wg no
DNA fr né#ﬁct 8:9 f%‘ %ne? ore ssay nS| % ‘éﬁ cb pioly ep ide, STI
inhibition of the trypsm and, finally, addition of the chromogemc substrate to measure the functional
urokinase polypeptide present. :
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tTp pronoter, anpicillin resistance genes, origin of replication and a .
portion of the tetracycline resistance encoding DNA. [err] of pUKS54trp207-1
DNA was digested with Bglll and EEORS2 182B1Bgl | | EcoRv DNA 20 fragnent

encodi ng the remai nder of UK54 and the tetracycline resistance encodi ng DNA
was isolated, purified and ligated with the Bglll EcoRv vector DNA fragnent
to corrpltef[é’c‘?dﬁg construction of the plasmd p- preUK54t r p207 1 P. Isolation

409, o gl at(l(s'i:r il Egt%v@aé mtpoqlom%%;ép Lt@saﬁ%sand
L nrﬂ%lg hs gé' & I?ehﬂ éaonﬁ%%a 52% oafap sen mﬂb

i .0 lVl & (
Sol it s pﬁd&nén&% oo S, Metyarea %atctﬁlcrar@o;ttﬁ% g o

oxi di Zed'eéi:héht atebbram cofaagel tamhows BRAIbIRE, BAEthe bigBibardb at MBHM WaSAGEmINdd.C.

The 30 TheSbtlidi ila8unt 6l uidkingsd peRPéplde dah Be Eadukadanl chrapayista ok & enpldthtiieBading

di al y 7e obtamb® bR GerfuBrifg FRCissEN with dllutiots ofl 4 starglad Glolutidn ot aC@OWRaMERdt of rupdkinasas e

pol ypept (pisigneditiomCablocheed Samédo/ ). acti vity. Upon purification follow ng
conventional techniques, the polypeptide is characterized show ng the
expect ed. Rirack Assayef|Plasmig fenmationf or bot h chai ns of the | ow nol ecul ar wei ght,

bi oactive material. C-term nal analysis also shows the proper sequence for
bot h #ha# ABeOYThe protein migrates at a nol ecul ar wei ght of 35 -30,000

dal t ons. It has a specific activity of -170 000 PU/ 9225 000 | U/ %
assuni ng Rrimore, sensjtive §spay Jorirokdriasg © ﬁﬁ SSI on

of Ur okl‘??a‘?és ?%cﬂ; qga'émnttsf;mr ‘gﬁ’% e‘?ﬂ‘i Eﬁ e '° 5g o
I baseﬁ?ﬁ o§nto p lr:ltge,%fjglowm ﬁ g}gh hj?ur maeca nm é?mo thjgﬁéﬁo fI C
and to the e co é"t*.%n EA? Hﬁteas el r't'e fnestec? |nase cI eaves
t he chrogrpg,ggyug subst rate S2444 (purchased from Kabi Group Inc., Geenw ch,
CT). By nonitoring the generation of the chronophore, one can determ ne the
amoungs of AN BIRLbtQNMb shhskKisHaa Wik oY D /P bi 612 mBEBBRaminogenain DBVPTHR. W BKT.Base.

i S synt hehtigiRgl.0RS MAACH) BRCthb Vélunky &%¥ustes & 0.f50hINThe\thiktlive &Cihdulbiatéd AB7 ACBLVAiIbUZY Vi a
the cl eaumgqadRtivaal) 6.55 ntlde S2851 ((1.y SAMBlutdRdn 2Fov i afiereis Cidoe) ardntiebesciiang
based orcohth@sdsior 5 pmobeatsa? - C.l Azsiie, acHi(2PULLY is28ied tSeamMRINg thp Eraciion anbabsdrbancolti nase
pol ypept 408 amvie measucdn Guantitation we thh @mount ot aptdty iisvettaed by doroparisus rvdth alddtionsadf @d by
E. cobo standar¢ aoidmase Fautiomsur e acti vation:of uroki nase pol ypeptide, allow ng
detection by this chronogenic technique, treatnent of the sanple with | ow
amount s bindrecydesayofPlesmipfimadad. Trypsin'is a protease which can cleave the
| ysi ne-i sol euci ne bond required for urokinase activation. However, trypsin
can al sd &he%%ve the chronogeni ¢ substrate, and therefore rrust be eI i rn nat ed

e e
$ls

stlo rin I an agal rn

Uri
assay cg §PE r? ‘ﬁ?ali L \é@ rI QIH bﬂﬁﬁé?e can be
inhi bit |c%p aHo DokindLy 1'on o rmgen C

swHst neasure the unct |on UI’OkI nase pol ypeptlde present 13 EP

0 092 18°2p533(jg,e Procedure The assay is perforned as follows: 0.2nL of 0.1M
Tris, pH 8.0, [err] of the sanple to be assayed, and [err] of trypsin (0.1
mg/ ML i N OFcliowthg! the SorocBddre3 of0GraelisPifdmd ekt [RBich ke1y\amecpiaeld méte tidutsitddamb 14 thee and
t he sanyHogrsat 37°0CAnb disie dorfe® meddlretli QUabtRBioivasDbtalbed ByEsribrimingIheassdySvith dRG6rsv at ed
by the addistandand wékinpsrsolptionf 10nmg/ nL STI (in 0. 1M Tris, pH 8.0). Urokinase
activity was determ ned by adding [err] of a 1mM solution of S2444 (in

wat er) dhdetectivn brpkingse Adivilyeact i on for 10 minutes at 37 C. Acetic acid
[err] was added to stop the reaction, the solution centrifuged to renove a
pr eci pi thPECte"a'rﬁIW(‘hé"d alinessnelyeenide SaymlaReRaEtiafet er mi ned. The act ual ampunt
of ur®ki nase )0l t de can be caI cuI at ed by corrparl sgn of a Ie Wt h

;S ? p%St'i L f) ci? tF'B'P%a ok ase

“the readi n jn ° ,
st andar du%mm*? :v'gfez ° ﬂ% ptfp % ?92 L g°?'?d’ﬁj Behem
San Die r‘yllc acid, aa%omchlu hlch p st enha ex ressuo o tryptop an operon 12‘%8? genes

56 was added to a concentration of 10 ug/mL. The cells were mcubated 2 hours and harvested. The cells
obtained from 400mL of media were suspended in water and guanidine was added to a concentration of 7M
(final volume of 40 mL). The solution was incubated for 90 minutes at room temperature. Insoluble material
was removed by cenirifugation. The supernatant was. dialyzed against 0.01 M Trise«HCI, pH 7.5, containing
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"A much nore sensitive assay for urokinase can be obtained by nonitoring the
ur oki nase catal yzed conversion of plasm nogen to plasmn. Plasmn is an
enzyne for which there are chronogekR 008282 Bht e assays based on the sane
principles as described in 1 above The basis of the assay is the

det t 20 f bat f
R S R
grieatér th a'"

[ the
b Procedg, B, 1 srgngr; bl B A
mgs/ DL a%m& c?( ko? wab bboled and Ss@&‘bﬁ

justed to

the volune a 0. e m xture 1s incu ate at err] for

vari ous ti BEgetilif DetebibhCat ed) 0.35 M of S2251 (1.0 mM solution in above
buffer) is added and the reaction continued for 5 mnutes at [err] Acetic
acid (25 [ er riigursstiogieariné @sdite bithdditett dcivation @ASlasmidgeny fraBRHEACE) Coli ddrackDhel M
i S nmeasub edssaggdantiértcatditions rhilat foetha mestnited 0f Seutivri Q.21 sppria SArOdativitly isogbndrgted which is
conpar i son depenttent ioh Utiel pasenal ofapl@hinogdna Mskeetate, Lthe ldtilys beirgoinortitbred is 8 plabmideges ct
Assay of Pldegeniient BdivityaThe retisity BeingoneesBéd Alse brreasbs with dime cigdidating aitimk ideresdent,
~activity hastalifiscgeneteatipn ob plesinif.6Thpse prppertias sigycopsistdnh wititithose efarakingdenba..i eataliftic
pl asni n f oedtietion et ipiasmiegen rFimitgr eiimction teonditions pesforadi or B gpli shjcB dogiot St #e i n
an agar 'l afokinzse plagmid ip pot prtivete plasiinpop)) ynderithesyemdiiosas i n produces a clear

| ysis zone in™Me rt%‘"?chb?‘?%WTS? dgsted “TI*h? agpays aﬁtdeicﬂli’esd g pd quantitate

| at ed UfotsmtSﬁécta% i s e °if ?’F“P P bfgthe 19 a“v sin the
corelate PEé,{, T eﬁ”ﬁ 5%2 B rf
' n&f Iat 22?| rvatroR ? t§ Tu E clo eﬁ%ﬁ u kﬁ‘ir 0 res ra &ﬁrnst

.standard u 1(9 i lé?; h nO Irlabd Mh to of the E.
Bact eri al m& Fiols reaié@ Tﬁe prep@srttét% “SRAP bske "inte R raled Bibron o e

of E. coli maae LiHgeNe Sites 'ag Matlial [BhasbSand Ghefordth aaiTh ¢ ikdabIK3RKiR435 BaYpeptide being
cont-ai Ni g nikcrébiaMK byntsstzeflUSi on protein. This expression vehicle (short trpLE

fusion) was desinr irdsmii fodauaty délectiof @hd antibeSy GnhibitionVareCobsdived i usiBy theEBiiplate assay
over ni ght, (descridsd iDSkttionQ.30 Fhusaresiits bredumAarizadidiTebional 200nl of nedi a was
added. Indole acrylic acid, a conpound which appears to enhance expression
of the tryptophan operon controll ed gen®BLER5 was added to a concentration
.of 10 [ewr] The cells were incubated 2 hours and harvested. The cells

obt ai ned ffom 400nL of nedi a Wfﬁlﬁ#&ﬁ@ﬁé@@éﬁumﬂs@nd guanl d| ne was
added to a Vu‘ruul: of—46 |||_ —TFhe—sotttor—wasT

i ncubat ed | SPMBE ni nut es at room t rg) | Pty 51 peesprge of |i Barospeenibition
removed by|centrifugation. The sup ﬂP&PﬁHT’ts’%stﬁyEfﬁmggﬁ% nNst 0.01 M
Tris. H®, |pH 7 5 _ containing 14 EP0092182R s qr 4 hours
I nsol ubl e ritoginasalstandasl r enoved by ¢entritRugati ¢n and2he sangl e waes
di al yzed f%? 2.5 hours against 0.01 M[anr] HCH, pH P45. The [sanpl 8 was
capplied tola 3.9 x 9 cm DE-52 col ufjm, whitdh had beenOequili brjated M@th 0]J01
M s. Hgl | p,ﬁn%eg gﬂ,etphﬁu&ghé}gm was ngg vmth the sgge buffdgr andggl ute
with 0.01 F Tris C(Dntalmng 0.15 M N@CI The peak 10
B e 11 SRR ecby gedona tTrfr'ou'tf"'@btqf i AT A
Figure 11 s “%j g’(’t
fractionat eagtﬁned(fﬂ = ?(P?t'g??tagd fiptaogy i g 'é%bé"tllsa ?fgfé‘?da S '6ﬁ"§” m I ar to
that dessri
dependent on the presence of plasm nogen. Therefore, the activity bei ng
noni tored i s Wepstandad wesliease chefitn daptinhibiied 96 pgreenttoe grselel by tiye pdditin ofrerekinpse d
al so i ncr e&aibadieg raippdiaopiest thisrpmiein ¥Assey obthe Erpell desived-rrssets had sigaifiopetiurokigesa eetiity: on
of pl asni n.ThiTRe¥ly ‘ﬁs(f'f%}s'c Foawlofefydniinipd WEet"eﬂ‘Wb%\tP‘t pgaingtdgturabyrokifaga. vera dddedito the
a catal yfi éssét‘;t vat i on of I asm no‘g\:n ar_ extraction condr ti ons

per f or med on 8 3 s aﬁs?Fni ﬂ@ ‘1"%"""%? Ej"ﬂ%tg “%
ody inhibition studies could hot be perfo rmed due
activate pf %a
to the large uantrtles 0 antlb y requrre (o] see an |n bltron
The above three assays were quantitated using the standard urokinase purchased from Calbiochem.
§5 The values obtained (Plough units per mL) were all of the same order of magnitude: 500 for fibrin plate; 100
for plasminogen activation; and 350 for the chromogenic substrate (S2444). Variations occuring are
doubtiess due to the relatively impure nature of the material at the time of testing.
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The extracts also were tested in the assays as descri bed above in order to
detect and quantitate urokinase activity. Figure 12 shows the effect of
"various amounts of the bacterial | fPONNRVI8EBr acti ons in the assay descri bed
in Section Q2 with a 10 mnute' activation. The val ues obtained are

conpared o those gbtained using a standard urokinase solution (Plough
Unit age ositi e ext ent of pI asm nogen 20 act | vat | on | s
dr\L_ectIy prglr‘)ort on SOHP‘ uro

esen |nv n| q(ojed rd| hod ¥
rai sed a b° ep"'c’are
activi tsyg&. dqﬁf" &HI eﬁ-‘g J’é}o IIZeuttEl ’L\ié g:[:erro lﬁ@zﬂn 9%0%% fc@’radn dto

this assay, %ﬁ d?:ﬁe oraerxgm Q\eﬁ s bﬁg rgldcgdﬁ[ﬁ d%??éh% InbdiRord!
the E. colik cdhfain dhRedi dMoumtlof 1 p &W&»ﬂmgﬁtal arhouhf\ vékiddl i biadr

observed t Brebdls pharmacaitically @&deMaslo ERipBIitons sulldbie thi ¥ectidd RinfHiratdR /Y the Rdst €S aS
natural urokinase and therefore that it is indeed urokinase polypeptide

bei ng Zb A Paentodl Rbinjstrationt hesi zed. Simlar results for activity detection
and anti body inhibition are observed using the fibrin plate assay

(descri bed im IB3e@b udkind@e Pplypeptiieserepiorpay hespapanteraly) administered toi sobjdadhbutfering fibMBL E
| 30 F| BRhnpPasAibflic ABSAYs GicondRiohd. Rogghe &\ dPsctrate may parallel those currently in uss in clinical

Act i vi ty applicatipg jofy iothgr pardipyasoyler dierorpifolytiPagentsn te.gi. ravewsi 440@ iukgPberdygtveight ras] an

ur oki n#ps dntgamenio ingglose foIIowed by a continuous rntravenous infusion at about 4400 1U/kg/r. for 12 hours,

(Pl ough URPReRByfemadR pulsiensy siphedy 112

2.5 As one examnj% of_l_ fn appropriate dosage foer) fqt5essent|ally homogeneous huan Jurokinase

0 polypeptide in parelt@@l Iﬂff“ appli g\ﬂg E.E%r% mﬂm s r?g(ii stegﬂodadﬁcé(@aﬁech\frth 25 '3%0

mannitol and 45 m hlorr water for mpctumd dmixed

St ‘a.P(d 2"d kel a gush ﬁ%’ﬁm% %y SaBRITPT SR ChioRRoIRCtemSt PBT"L PBRPHaLEER dMdar d

o vl | 5. A e e ol hee e b i 4 o Bl 3 0
obt ai ned Awuc%t LARP &Jéeﬂ%% Fw.ffrebéu@fetasgr T i L 3§a Lur trom
Ur OKi NaS o ilubiVio iR, TALA raﬁat e Sl il P i om

ur oki ngs eovavi bd3Rshce or Bﬁdéiﬁignsa%htﬁﬁlbnst IhserticRs, GhvBisions A:Ad@lond br faR)eantimo deRls) in
derived essidr sglsncd)af aaitigioh, ftieC piéntislr SlstsNiBSiBe A6 iol irdchimbirant DNACibEnMbIbdY 16Pthe

al nost  coigpartionl of verivhé BirhacuroMnasd pulypbglios] daRvatRg viiBislymbdied by UssDidnngsg Her e
added t o rhiples amind add \substitiiong, ldeletbng Saidiior(st di @epldeenents) @i exarspl) By I radads af SRy )
al so det airb@ell autaganisis afs the | unialying tDNAL A such ihbdificRlione @hd aliid vaielops réSultkgeini t

I S t hesd edgsitatiewe 9t humapairakinaselrelypeptideyare ingladadbatlip tiendmitliti of thisnimehtied ise dong @siittd not
be per f oreveadtialsharacteristisdiumarn ekingsecastivity Fegwing finaffertadiimldnd. r equi red to see an

i nhi bi ti on. Natnghstapdingethat ipferencaigs peenipade teypaifinuler erelered ephegiments iswilh el furier

ur oki naseMnpFteqdfaat e pragent muaniinge R iR besoonstMed aedimiledsto Sutharaterdo thellasdit propmeft s
per ni) ¢ @PHRIERMEhe sane order of magnitude: 500 for fibrin plate; 100
for pl qugen activation; and 350 for the chronbgenic substrate (S2444).

Variatio ing are doubtl ess due to the relatively inpure nature of
the materigl at Jnﬂe% g,‘étggep %n 15 EP 0 092 182 B1 Pharnaceuti cal

Conposi tions Th resent I nvention can be fornul ated
actor dj,ng 130 nq)med n ,q, Q(;zgﬂﬁre phar maceutical |y useful conpositions,

vvhereby t hq, hum.twggémtmmtrde product hereof is com 5 bined in
adm xture i th anpdwesasoawh tablxisaccept abl e carrier vehicle. Suitable
vehicl es ampd t headufopédaPatehtapplichtidh Pasie NdassseeRed for exanple in Remi ngton's
Phar maceut izcal Smitersisies AaenitNd/\85s5600f i n. Such conpositions will contain an
ef f ect4sve @nountwatén, Pheropdewpedinpe, haroegnf together with a suitabl e anount
of vehicl e8i n orTtdersent 8, @rkJanabgshRisthes: Bastnoea 28, 85 £ pt abl e conposi ti ons

sui tabl e f@&A. ef faewummmmocsw@ﬁmmwomesne@o to A Parenteral

Adni ni st ra®Bon ReelonenseazanThtemhesiscRes ﬁie( pA72e hereof may be parenterally
admi ni st eré@t t o Hyeay), 88t Q_ﬂrﬁ"mmh Hpmffsiaﬁ t%ﬁ‘@%oerrbol i ¢ di'seases or
condi t ¥ons 19%0s Y4 ekl diot Chem 257,276 (1982 those currently in use in

clini cal 1. tzkin et al., Proc. Natl. Acad Sci. (USA) 78, 3313(1981)
) 11A. Bollen, A. et al., Biochem. Biophys. Res. Commun. 103, 391 (1981).
12, British Patent Application Pubin. No. 2007676A.
13. Woetzel, American Scientist 68, 664 (1980).
85 14, Microbiology, 2d Ed., Harper and Row Publications, Inc., Hagerstown, Maryland (1973) esp. pp.
1122 et seq.
15. Scientific American 245, 66 et seq. (1981).
16. British Patent Applrcatron Pubin. No. 2055382A.
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applications of other cardiovascul ar, thronbolytic agents, e.g., about 4400
| U kg body weight as an 15 intravenous primng dose followed by a
continuous intravenous infusion atgp§gys 1489 | U kg/ hr. for 12 hours, in
patients suffering from pul nonary enbolism As one exanple of an
appropriate dosage formfor essentially honbgeneous human uroki nase :
pol ypept i dg7i n. peareat @ifenlegungssoiriftPB#44824bl e herein, a vial containing 250000
| U ur oki naglé. act@hang st al. 2&tuney275n8@ 61978l  and 45 ng. sodiumchloride, may be
reconstitutl@d wilakursetal., Spiened 198, 1868 G4P7A-or i nj ection and admi xed 20 with a
sui t abl e v@Pune @redép! ot ahluclsistAcids Bpsearctrl) 4957 H880)-nj ecti on or 5 percent

Dext r o$e | ectlwpﬁmpﬁtﬂfﬁm‘@ﬂmﬁ‘bﬁdﬂ? P78t i on. The human ur oki nase
pol ypept i d&2her ?e plistetial, Soll 20, 29 y nmeans of deterriimed DNA gene and

deducti ve avcbafed] ° understood that natural allelic
vari ati ons g")(l st ﬁ?gﬁ%e‘n oFs 5%%%%’ i
i

o individual. These vari ations
may be, dengg strz’_ éi.
sequence or4 -5,0'@

AN id difference(s) in the 25 overal |

2 atég USRBe, 1uGEE@SA). ONS, inversions or
addi tions q hggﬁ"gg Sigtry| 18, 4793 gg«,a;equence I n addition, the
potential eyi st sdauaomgmﬁosém(mtu%@mnol ogy for the
prepar at i onsof vedeldut ol Nidiile PE10E44#78). POl ypept | de derivatives, variously
modi fi ed bysr eswvickunt etsdl.\gBRI. Chen2bs, i2pdaigms).no aci d substitutions,
del eti ons, 4addi t¢rangetal., Nadpd 2rSe8¥ZI11978). f or exanpl e, by means of site
directed mﬂagen@reaetaD.fPrttchdatuAcwrSqu(u%)mmww?&uch nmodi fi cations and
al | el i ¢ vardat i ofwopeasketant fapli¢atiorgRublitatiamNet PABEE76of human ur oki nase ’
pol ypept i det8ar e Mitr| Expedments: i Moleqyiar Sepsties. o 48h8.sCaldh Bevingi dasbos d-2b.o Reld Springhe
essent Peal , char dtarkoriNewYerk{tff@n ur oki nase act | VI ty remains unaffected in
ki nd. Notwi‘thst aﬁd?%ﬂﬁhtmieﬂtﬁﬁééﬁé&béé fRdE®S-0 particular preferred

enmbodi ment % t W'?Te é— ypleip, Aeids | 39*85‘-9% %P% the present invention is
Nugleig Acids Hosgare —r?‘;ﬁ1 ;?)o the | awful scope of the

not to be 'nstr G Y
appended cl '@1 aﬁm"ﬁsﬁ“? Fi%’;% B0 (1980). f,ed St ates Patent No. 3355361.

d St R0 = 253 United States Patent
. 402976%6 a. f}ﬁf t%% o Rz e ('95958030 5. United States

Pat ent No. 5@2711@3“6%“, Na{’ﬁ'ygg@,p ggﬁgtent Application Publn. No. 0037687.
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55 7. A DNA sequence according to claim 6 opsrably linked with a DNA sequence capable of effecting
exprassion thereof.
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dadur ch gekeReolwebiigh rseivant e qieleonquesdss trevendinatioms b cédentedtepant fasiéaueseechyisiielle-i n
~der Lage i st GlyiGly e Iee ppsitionsh cdrgsnondanicawx lemiop-ecideg a8-36RA dangl jagmeldoyle ale kgroRioesae Nz
in elner selpdtyelerten Wrtszelle zu expri meren 6. Verfahren zur

Herstel lung eines Mkroorgani smus, der.in der e ist, ein

~ungl yko®y|% eP ‘E"é‘?ptlﬂa (g%t' e, qugicenape, d%ﬂ 'Eﬁ'°‘1s gédontesy pyant; f3 %ﬂéﬁf‘?erﬁ’ wpiggy
gekennzei chn@tdeagy & ont{a sfaupnse Semingsa %ﬂsﬁ%péésﬁﬁ %b‘Pﬁ%‘l“'eEdAe” ni smus nit

ei nem Expres] onavehieloeDShAT5NE! b oSyhebhle Sl i in A kbe ShASLHS
:vor st ehende Norécédentes.

55
7. Séquence d'ADN suivant la revendication 6, liée de manidre fonctionnelle & une séquence d'ADN
capable d'en effectuer "expression.



AnsprUche. 7. Verfahren nach Anspruch 6, dadurch gekennzelc

M kroorgani smus E. coli ist. 25 B. Verfahren zur Herstell ulrmmll HE“"’WI"I“I
ungl ykosyl i erten Pol ypeptids, gekePZ&098nt8@Bidurch das Kul'ti vi efenteithes *
m kr obi el | en Wrts der ei n Expr essi onsvehi keI ent hdi t, das nach ei nem

Ver f ahren em der, & alten er ahr

h A §'°“'%|z£‘ a“sdé{'Ea "d%?‘°W’Pst"L°n¥"'t{‘P'8’6‘}a A é‘ﬁ'ﬂ‘? E"e
ggfj/ |2tspr30 sfﬁj e Q"Er"'ev%"%ne{?: nsé?%cuh-’ 8 oder 9, dadurch ge_l%enlnzel chnet,
daB das regulyylL6l, Qﬂﬁeﬁi&h&&{g@%&%ﬁﬁghwﬁ&wug éhrdﬁéhol?gm eol ytische Spaltung

in ein engymatlsc I ves ypept1 d ungewan dett wr Revendi catl ons 35

Revendi cat H@%ch—QiﬁEnuén?e%uﬁ&rﬂaS}e\BﬁHﬂaﬁ&@ G4 Eshsistd bNﬁﬁbts%uchgﬁansQHaéeQEE Eoﬁ GB,
T, LU NL, SE 1. Pol ypeptide non gl ycosyl e ayant une liaison ~—

| ysi ne- i sok£ Usoimp6sitioR cafigréhaftiunk quanfé atefetherapbitia S @i R peptiti sudht Fine eldehdue
158-159 dans dedret@kidatich1 6 ofd BMingd st as Quppart patthdceutiq@inoatsadiptatie parti e
suffisante de | a sequence d'am no-aci des i ndi qude sur les figures 4A et 4B
pour que, parPolypéptideasuiven 'ueaupicingypaiot reslgndiéflions 1 2 B.Clestné 3 Pr&aiilisé dand iramidthedd e
enzymat i que die thitamesiderfarganismerdeil'renmeXu | ayipeioirde trateneni de maladieserasmaldirasat i on
1, qui consiste en met-prourokinase non glycosyl 6e. a Polypeptide suivant
| a revendi ShtRresddéide pieduction dn pelypestide inl guar dokini darsd unravelge eefglrwendm@nw a5,
Pol ypept’f de <U4i Gospren "G’FPEBSE‘%PE% orenge & APEV%]HHY‘ darveeisation i et & pewsobtealy dmt
| a sequence LRPYEqpfide. fop é'yc"@’?q'{‘;‘i '37’ %’H"al"%pfﬁf?gﬁet' pNE eefyp}atgyﬁgﬁ&gmnammame

d d Ki t
Pol ypept | bt g s I vty ﬁ?anesdg%f o PO Bl o Bt o
I a sequ {me d:v H? A= TR YT S yBe’rpaelenz RERt™PR Seéquence d' am no-aci des

63en \%Hﬁicétf‘o%sEBQ-LI%fﬁcéﬁa‘éfart‘l&vaﬁt: quence d' ADN i sol ee codant pour

un pol ypeptT de suiva une quel conque des revendications precedentes. 55

7. S6quence, Cbr&@&é Pkébr\ém{ml Punl \%\4@6]&' ehdsQbh, Qui doBndlfa IRRSH & Rardif?d GhitehiREd | €
a_une sequencfing pRkkird 3aRCE DR AE EEGAIEqIen PRI Sp@iile d'dRctuer MERprésiBide
182 Bl & Vehidrs Ipenﬁéreemnaﬁs QNI aRd Uneedblifo-RAP Bktis®, pdl R BrodUits uid BroBroRihd@a Rbrs Me
t r ansf or mant ,ghydosHKEr daRElquéNRdiB QIS SSqlondDN ADMI c6a pout an peypRRde Qnt O IRiserLI

7. 9. M cr o- aysinadisolaainet ifitattes ér0 larpBsition adrraspondait iadUartincatides M38-15a darevie mdiéautd deon
8. 5 10. M crpmumkigesainstomlies ayantunie dadie seffisprie ide &t séquends d'guino-acitias reptéeentdn sumies
souche transffiguraé? etetBHeditpoRipoptidd exp@oérpadtitel iqom permﬁyamnda tpolyrretidy Leakve iptégente

ef f et t h6r apdadtivifrazwnatiquedo 'ypiingsd eaiveii vant | ' une quel conque des
revendications 1 h 5 on n6l ange avec un support pharmaceuti quenment

accept abl e TE4dE subgntys Ewerdigition (i daamteayel l?rfe'vaepé%emn%cmgte (B \MStEPwelinasth s
1 & 5, desti H@" gyeeye- uti | | se dans une nbthode de traitement de |'or gam sme

de | " homme o ur, | e tr nmen adi es, vascu alr S.
Pr oceds e p i AR ina oo 5@ Sopboe o E i
dregcfevengl (I?ac Zigh jj;[ﬂuosg% TE % S’(’b?"é Tcgﬁs (115 %g'ﬁ

nce
d' ADN sui vant even %I on 6 ou 7 pour obtenir |e pol ypeptlde non

gl %’H(?Josyl 6 ﬂ.u'Procgﬁé suﬂrgﬁt II Mr%tdugébn b fos %@Erﬁilcgt oﬁgﬁrb %?ﬁss%%y ‘gal;dl Lb%l gé?mde expnmé

| br'oki nase NYGI PSypegtle alidn? CsKauehEd ¥ aMino- e&%\é .S‘e%htOIQ s éﬁad“ém hoedd

| e pol ypepti garéreitse/ablosnidurssUnlepdl. st transformb par clivage prot eol yt | que

en un pol ypeptide enzymati quenent actif. 20 Revendl cations pour t'Etat

cont ract ans. Fuwcs@duivant I'ine qi¥I@aqA diesl@vedtiosiost grazdefites) Riansdbjueiué RShidine wBkpRESHON,

qui conpr-end résaltdnt est sapablel alamseumi itre-ofganishie eanstarimag, dléxptiveer e ﬂembre@é@.eﬁm&mm

d' ADN a#une siewomdtcelusdieehdse.d’ ADN capabl e d' ef fectuer |'expression de 25

| adite prem bre sequence d' ADN dans une cel | ul e-h8te choisie pour produire

une prour ofi rFsasédéndprproduction d'un micro-organisme capable d'exprimer un polypeptide non glycosylé tel que

défini dans la revendication 1, qui comprend la transformation d'un micro-organisme avec un véhicule

d'expression produit par un procédé suivant I'une quelconque des revendications précédentes.

50 :
7. Procédé suivant la revendication 6, dans lequel le micro-organisme est E. coli.

8. Procédé de production d'un polypeptide non glycosylé, qui comprend la culture d'un hdte microbien
- venfermant un véhicule d'expression obtenu par un procédé suivant I'une quelconque des revendica-
§5 tions 1 32 4.

9. Procédé suivant la revendication 8, dans lequel le micro-organisme héte est E. coli.
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gl'ycosyl eo, dens |equel ledite prenibro sequence d' ADN code u

pol ypepti de ayant une |iaison |ysine-isoloucine intacte en I mﬂ lm,’“"y”
correspondent aux am no-aci des 15BP 0992d8hB1| a nol dcul e de p "'”""
naturelle, ayant une partle sufflsante de | a sequence d' am no- aci de§

A "é‘g bt B0 po'a% B i MR s
engzynat i quepa(‘fé'vf ?r%tﬁ?' ﬁseee R YReR! def"zyﬂa Oé’gr("]%' 'vant |a revendication 1,

dans | equel |e polypeptide exprine consiste en net-prouroki nase non
gl ycosylee. S5 3. Procede suivant |la revendication 1 ou 2, dans lequel le
pol ypepti de exprinme est un pol ypeptide ayant | a sequence
Lys-loe-ile-Ay-Ay en |les positions correspondant aux am no-aci des 158-162
dans | a nol 6- cul e de prourokinase naturelle. 4. Proc6d6 suivant |une
quel conque des revendi cations prec6dentes, dans |equol |e polypeptide
expring 40 est un pol ypeptide ayant |a s~quence d'ami no-acides ou .
prati quenent |a sequence d'am no-acides reprbsent6e sur |los figures 4A et
4B. 5. Procede suivant |'une quel conque des revendi cations precedentes,
dans | equel |e v6hicule d expression r6sultant est capable, dans un
m cro-organi snme transformant, d exprinmer |la prem bre s6quence d' ADN 45
dans ute cellul e-h8te choisie. 6. Proc6de de production d'un
m cr o- organi sme capabl e d' expriner un pol ypeptide non glycosyle tel que
defini dans |la revendication 1, qui conprend |la transformation d'un
m cr o- organi sno avec un vehicul e d' expression produit par un procé6de
suivan{ | " une quel conque des revendi cations precédentes. 50 7. Proc6de

vy | a revendi cation 6, dans |lequel |le mcro-organisme est E. coli. 8.
Proced6 de production d' un pol ypeptide non glycosyle, qui conprend |a
culture d' un h8te mcrobien renfermant un v6hi cul e d' expressi on obtenu par

un procede suivant |'une quel conque des revendica- 65 tions 1 a 4. 9.
Proc6dg suivant |a revendication 8, dans |lequel | e mcro-organi sne h8te est
E. coili. 21 10. Proc6d6 suivant |a revendication 8 ou 9, dans |equel le

pol ypepti de activable resultant est transforns par clivage prot6olytique en
un pol ypeptide enzymati quenent actif. 5:10 15 20 25 30 35 40 45 50 65 22
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