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hydr opgo mpﬁropﬁ&ss%%ﬁlu% Yo H&ﬁr géﬁ(relgp §& L adk %Ql 3 o%?fre >, 8dg8s 0
used, i nchédititBe ligdnd Mirkiing gobidt ofa he Wiflfle 2 )ﬁglh Y8 - Pﬁe'mer\f‘arla generally
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364- 366, A(@owmglgcosylation sitegsuct atarliacid194,. 4Glor 432 + 434, 440, 445 + 449, 449
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proper t iegsnpf by the nivio@ &tiCRa o4O Ploblavhil! Abad. SehQJHA: Y5:38765 (1918). TR GannQﬂQ theh event
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and/ or 8 j“ ner 5{98 ﬁff‘é?gg’atma@; r'?é regpayRdhand | placeddn ag prngopriate
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1

of the lgbisiRal stem SMPBYiRY S5 chinsat ;Eheesvaaéoh@ﬂ r@foppr@& &%?ﬁﬁ ntpfo?par ed
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nodi fi cations, for exanple, deletion of about 92 to 179, and/or 2. Kringle
2 nodifications, for exanple, deletion of about 174-261 or nodification in
the regi on of am no



aci ds about 205-215, especially 210-213, and/or 3. Ami no aci ds about
‘244- 255, especially 252 or its SI %%j'%?g - 4. Am no aci ds about
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t he appr opri %ﬁﬁ ke e juagd)fon exprepsion, Ihg glarempntianed| siraipgy agfwelh @ bpefll sughogse
sequend® 5%!'—?—% sa“F' §th8 F‘i@'ﬁ‘é’d" ha?\ néﬁmgn%ﬂ&&“”'ﬁquﬁ«sefﬁﬁ"? Margeans as,
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sequence phagphate dehydegentdve haxallingses pyruvaterddcarbiNyiadb, phbsphehattolinasy, gllévsP-b-phdRphate
beari nep tibamersss.i 8-plibsphoplndoste petase Nuyeuvats Kinass) aricdephosphite rigdmeyasa yhosphbglade! v,
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sequence- %‘B’ﬁfsaﬂ ﬁ? \9‘@()‘10!3!?"9"8?1'8" Shidhec Ny and tarymation] Piver promaigrsetatyhres theuch
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nut at i &n-95 ‘g" ﬁg“’ 8 C. aﬁc h “’}dgt"’f SPREYS \iRRofiated with ditegeng nd
encodes t'ﬁ%f ﬁ 2 ‘:ﬁ?de °§'§ phatpcfehysipoenase, Bpd enzymeRIORROAT-S
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region mﬁ&ﬁonfm%mﬂéxdﬂ{pﬁseﬁsubmusaﬂl Iﬁﬁ%ﬂm ﬁﬁerﬁetl.QEell Q‘fHd-ce ihes,
product i cind VOSBEBHK], CYS-31208 XdnE MIKIRI W6 Expression tvB&ors 6P Such lRails er(rﬁhl?fiﬂcluﬂe (irS
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(human kistaenpcssel| | s descri bed by G ahamet al., J. Gen. Virol., 36: 59
(1977)) are preferred for the preparation of |ong-termstable t-PA
producers. However, the invention is not limted to CHO production, as it

I s known that nunerous other cell typeg are suitably enployed, particularly
where so one desires only transient production of the enzynme for test

pur poses. For exanple, described belowis a transient system enpl oying 293
cells that provides a convenient system for production of t-PA variants for
anal ytical purposes. Another nmethod for meking nutations in the DNA

™ A o,



cohesive termni), and ligating the synthetic DNA into the remai nder of the
‘t - PA“encodi ng structural gene. e F T,56)34157758 B1 Al t hough Chi nese

hanst er ovary (CHO expression u 't: y is preferred for t-PA production,
the vectors and methods disclosed herein are suitable for use in host cells
over a W deor useig enafimafinkcallsy ik centrOIlt@RdnG B the lekprat8iBe Vedlors 4 offeR Pro%ifed by viral
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conpougds o&f Thé@g P&rR6IE bgidnMEsH bridNsphict adeBptérOsedatngd ®as esnslcb rlme% Qﬂﬁ\%
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product heriroh aidssplicenibiepicisite (BoRelN ettalCRIL\@41625 Agpipar maceut i cal |y acceptabl e

carrier vehicle. Suitable carrier vehiclés and their fornulation, inclusive

of other human protei s, 5CAGTAGCARGCITCACGTETBGTAGGETIGHC! | bed for
exanpl & in Rem ngto Ph 1980, WMack
Publ i shing Co., edi tg by @ﬁl%&q? éégﬁ?(gﬁpos E‘L{]’\"/\ﬁ? typically
contain an effective 69rmun?AEFCﬂW&(F%WCFiEmeq%C@GF“eanpI e, from about
0.5 to about 5 ng/mn 88t 0geGITECAGTICCAG+A't abl e amobunt of carrier vehicle to
prepare pharmaceuticajlyjagg -p@k GPIBeAGCHe A ST EaRbed s ef fective
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glycerol. In this manner, variant t-PAsformnul ations are rendered
appropriate for parenteral admnistration, and, in particular, intravenous
adm ni stration. 25 Dosages and desired drug concentrations of
pharmaceutical conpositions of the present invention nay vary depending on
the partlcul ar use enV| 5| oned For exarrpl e, |n the treat rrent of deep ve| n
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preferred with subsequent admi nistrations, on the order of about 0.1 to
‘about’, 0.2 ng/ kg, being given to Frﬁbr]lrsgr.,g%g approxi mately constant bl ood
level, preferably on the order of about Ferr]. 30 However, for use in
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bol us on CGabardrSaktto give alsblbp RagBentgoritaningHte cONAonHactor i eith thd*SV40ablyadshyldier eof
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hesei n abaed B s186xipitaginéht B FFEEIS! This! dMI-KPhT HEIMERI df 1R TISVecRE &ﬁde@'ihe T50EdREd| 1 ON
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adm ni str aExpmasrmlrfle\alsobmfomrt pigainet] by rarssfobiing @HORD Re3deilsalvithf JIHPA, ifbecadbiesi On
for mat i ovith\orediods gererally mwpaei 59 emd desnibed Sewa.aMédiee franp ehet franstbdied 29Bf Iy, ifore
amount  kampigs were Psayedy demonstiaing dhat pRikit RAgirgduced| @b hggmifab+-PA.t hat | s conti nuously
rel eased aThet Yegtor gCIBEPA gentaipingethe sutomsgalovirve ephanedscnd promter.t the egtorlegalovitus t WO
weeks? ;% Slanor gite and dnton.he lgypishlarregion sglingi aaceptor pitagithe CDMA gepodinget-BAifahd the ent
to prev ‘?°B( eﬂy'ﬂ qucswaﬂna'rwmqmﬁswowms. ons fol | owi ng sur er Y,

i nf ectiqn 'B'h‘”erT 5”&54‘[5 | PRBGQIS {supts)- Therstiertvesta hF? P 0 02
M/ g of $ t%?‘:e 2 i rram %é‘i?'rFé s rsr@nroryawvrl el 1o
Q)OUtafhé I-HE:I tw:t the [rcf ﬁas C Vé g?
{u@ |Q\MQI %gllﬁ ent el ISO| at SEQ a%’é I ng
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carrier ofQon ROfé bW%ﬁEﬂc spl la 9 1

format i Qare iSVikidY ifto GagrhdnB as! d"§d2§-g|§’%al EaRAr Gi&ﬁ\'eﬁl aEX Gtcdal S31% bpvf? ﬁl ﬁgfe

0i | S @NGhr¥eeRtAigAIOABIORE RpriP (blunh-Clll HdgHeRSwith theSHpalHSaf fr&Tthe AV Bid %Qﬁ@h%ﬁrtf irﬁlt ty
acid gl yris ipGEBEPAIWhIth Wasl bpFessild iNB6th ICHO Gng 843 0efid 30k Mded! AT 187 plRALiEpChAL t
acid gl PALgivingess. andE3000Tb/mEofitPA) respectivelylisedFigwle 3.€hi cl es such as petrol eum
jelly or sem -synthetic glycerides, polyhydroxy solvents such as glycerol,

| ong- chd) Fingh Genstietiorod p#-1H bi oer odabl e pol yners, or |iposones. 14 EP 0 457
758 B® The follow ng exanples are intended nerely to illustrate the best
node now kHevitiasmisy PEBtRA vas digester evith rSpeln thep riveathd) with e co/hDA polpmerass Inleget 0 be
consi der"é@‘an ¥fiensy) ek dexyibopuglangidertriphosphates f ayrateaklin rendh dThelt fesutpaitlinemn  of

Expr essifay" 8’?"0"93?9& “sRECTan%Eﬂ?Fe i B AeABkiRsalifhall Higgrenp soniginingzthe s+ Bleanéof 1.
Const r u ' " S AoRqriged,im Zindeppt 4y Migrabiel. (fey.cA9: AT was
prepar e t i t h t g1 P@% F‘i 1’5‘ttf°3‘rP°s’E"‘l"r%°'!Pét§’f‘l‘3F atihe el pA
cont ai nic p iy A @5&)@? origniation that R ARlSeSP 1 us
spl ice ac b i V'"PEJS' ° |p ¥iphags Yassnaser Al imed ¢ o,

the c -en(:o |ng t PA (Pennr ca et al., Nature 301 214 (1983)) is and the
hepatsgyt pSmsisehedfsr ngg;{p|gg}yadenyl ation and transcription term nation
site was constructed first: The vector pF8CI S containing the

cyt onegaj wiplateserépakdgcer (Boshart et al., Cell, 41: 520 (1985)) and
pronmoter (Thonsen et al., Proc. Natl. Acad. Scr (U S.A) 81. 659 (1984)),

t he cyt oneRianil p7-1t6 wap linreducetD Iy ES cle stramd Iy 0P QATEO No.083,878) 1idtdaBh-nlogikigs Nber g
et alss, trdnsfophativ. ITobse, colOwerd Bdn (irif&tBd)vith thehBelgef) viiarMBROE aridegHgRRrinabd gR1nd
splice &Naeyss orepaied @s dedgbed DY Veira obvdli, Mpthf Eadydnl., \168:,3 @gst). tHrelySIdAd3 ml of a

pol yadesgiraied enlfurs jof anpformed oells inr 2YT theath waktddei010t- m“épiu pM13K0Déndttieemixture was

const r uéeyksied far 5 min: a8 3748 Bembef fresh 2YT Hpeothy ngnitaininig| 50 mgimé sarbeniitlio evasmdded randind
replication origin of the final vector was derived fromthe starting

pl asm d pUCL3pM., a variant of the pligsmd pM. (Lusky et al., Nature, 293:
79 (1981)). pUCL3pM. was constructed by transferring the polylinker of
pUC13 (Veira et al., Cene, 19: 259 (1982)) to the EcoRl and



Hndlll sites of pM.. A second starting plasm d pUCBCW was the source of

Tt he GW enhancer, 25 pr onot er ?poi #1 eB1donor sequence. pUCBCW was
constructed by inserting nucleotides through 732 for the CW enhancer,
pronoter and splice donor sequence into the blunted Pstl and Sphl sites of
pUC8 - Vetheaulire @bs gentiy! Bifaken 1oy 18 Wudisi &t 3Pe0TAkertthe16d1IE Iwerol palietdaS plag® BREEpdtkaabd Y
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wth the p atlon |fe and transcription termnation site of the

early regbo,ipang,gcﬁgygig Exbrodsfont Or . pUC. SV40, 55 cont ai ni ng the SV40
sequences was I nserted into pUC8 at the BanmHl site described in Veira et
al ., supra. 2pdKanSWeo gis td EaflestieOfnti@thr YA Pradifi® Blia ﬁ\ﬂﬂnt'dﬁéhxeé\w&lf‘?’u Br DNA
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anpi ci K i bufipred salin (PBE) wasrakddad  for BA @ec/ The- delis Waraiwasbert twise eiiiug el off setulnetiele m@dium,

di gest i onthw frash megium wpgjaddprhand dhorreltsi weee indybated INAive daysfFact or Vil. A three-part
| i gation %/OataP’ offe pregfion ot stalp ChiQjcall fines exmiesaingithe tiPAerENY theak4 9 BallbAral] fragmedl al

and Sal | 1"9 °a°“':'fé’11h° tﬁsﬁ W?'&??Pevﬂncﬁsdﬁﬁmus SPARRCCOBIRA T of fHength \PA
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ori él n of re (t:hét PO, n?egp pley '"gle 0% s gedi3t he CwW

enhancer, o Ri@IRLE" and spl | ce donor; b) the 118 bp Hondl1l1-Cal fragnent
cont ai gy ng the I'g intron and splice acceptor; and c) a 9611-bp C al - Sal |

fragment copbrtdibh 6 thé'EPA PYGuct Ras deadrhdRtned Nlé bassmy'thg cBiRfnbAIETRMuA ¢ et Sty
and the SY40 vbifidtinie) aNedatraliBd glass tbadsUtd iwhich &S 3itti-1-FANRatGRITBIbRE A® Sniid dy %@pared
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Col oni es $BPe screened for clones that have the 5 end of the cDNA
juxtaposed to the Clal site. The internmediate plasm d was | abel ed pCLAt-PA
A t-PA cDNA followed by the 3'-pol yadejyl ati on regions was isolated as a

A al - Kpnl fragnment of 2870 bp. This fragnent was |igated to the 5146-bp
fragment of pF8CIS. This Cal-Kpnl fragment of the CI'S vector provided the
5' control



regi on, a SV40-DHFR transcri ptional un| t, the anpicillin resistance gene,
‘and the origin region frompM. g gyre 2. Expression |l evels of t-PA
wer e obt ai ned by transfecting 3 cells with pCH-PA, in accordance
wi th nmethods generally known per se and descri bed supra. Media fromthe

t ransf ecs. eiblogital Asafd s, for exanple, were assayed, denonstrating that

pCl Ht - PA produced 420 ng/m of t-PA The vector pCl St-PA containing the

cyt onegall bRA Questitatiohancer and pronoter, the cytonegal ovirus 25 splice donor
site and intron, the Ig variable region splice acceptor site, the cDNA
encodéng t Prpiain oammratmspemwuwv yiatdamineld dtyi anrELESAqslandardizagats nhtiveraddugnce +PA
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di scussedmplp tovactivate plasmiregend Fib@lobiin- colld, be gised ascr Siimulatod by3 BiEubating/thd sapibletwithA,
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bl unt®erdy ac'? rpé'sfhl‘”f“’f W ?qd%é‘ﬁeff‘?re!@'ﬂeﬂﬁfw 0. 9-3p Mbeft088 MM §i28% iTR.03NM Tris. gase,
to the d’° R'B 'fpt"'a %5t adder Ty ?m'ﬁ*@e Wascincubated for, fivegpinyigshthen tﬁm t he
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pCl St - P,%agrbgg B the 1 ori gl n
that the anti-sense str t e t PA gene was packaged into virions in

the preseoeayat hel per phage was chosen and termed p7- 1 H See Figure 4.
50 2. Mutagenesis of Expression Plasm d a) Tenplate Preparation Plasmd

p7- 1Rswas WinktysedlanaerbosH t-PA wereCadbdyeds tof @iein adilif) QoL lybe ity ifNfhe pRoderied @} sitirating

[ err] - medicaiit@tibnS bt plaskiimgen, Ebdotding . to THaaa@hoa s Icanser beall, AR, Bistheh.! ¢6b: Wedast he
Rel per \(1988)sTHIB K6 claniyisis assg)l meastrosinel edivify of LPASDYAuriBimeRy ehalaahicrocenfrga ! i bed
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ML3KO? aApreusttime isgnalyzaddo deferming dhetaasar @ndpoint. Adivitiesrof the tt-PA @arialits ware Somparegifto &r esh
2YT br oﬁﬁ"da@b‘?wvamﬁm\gg (BRP Pek-rNo. 83§18e%1pra)- |The hufferyessd Hriekighbutihel assay was (08 M) 457
758 BL ©PAHm ghesphate. \pHs7- e‘??t“F"y'"% Rk %n(vivio Tweps 89oand 0.01¢ rspdiumfagide. Humancel | s
wer e pel '%".E é:ghg EF’ | QB'WPQ?"MWW@' sigiteble roisin) wasehilled on

REee Mo, 2 mequatﬁ% cgs.

S|n9!4g ggﬂﬂ 3 gﬁg ?g/p\ as PIoiS 5Pk 18 Sish vargnt% Bhesi s
(c):z\cg G% %%A%’iiéﬁ éts 'a¥504 ng;%. fubn 8}? &Eﬂl %Etirg E’? =

Enzymo! apeork %;139,8 ""‘ﬁ% %T“ he305
- - -y hirsedfge. Was i dent |f|ed by col ony ybr zatlon ra er 'than 1 plaque

hybri di zat¥he I?esulNUﬁtﬁJafeQﬁ& theFBE5HARFidnt, iR ¥ agélﬁ ha& SBOGIUBbI Y bl R fybib el d he
si ngl e- abrmandiedypp-pAM d DNA usi ng t he di deoxynucl eoti de chain term nation

nmet hod (Sanger et al., Proc. Natl. Acad. Sci. (U S. A ) 74: 5463 (1977)). 3.
Expr essudfbrnthdirgri fi cati on 15 a) Plasm d Preparation Transfornmed cells
were sgrown to saturation in 500-m LB broth containing 50 [err]
car beni ci | Thp methgifor fibrin binding is a modification of the method described by Rijken et al., J. Biol. Chem.,

257: 2920 (1982). The t-PA sample to be tested is added to a solution containing 0.05 M Tris (pH 7.4), 0.12

M NaCl, 0.01% Tween 80, 1 mg/ml human serum albumin, and various concentrations of plasminogen-free

18



were pelleted by centrifugation and resuspended in 40 ml of 50 nM gl ucose,
10 ¥ EDTA, 25 mM Tris- 20 HC (@I—:{@‘% 8 thi s suspensi on was added 60
m of 1% sodi um dodecyl sulfate, 0.0 -ﬁa , and the m xture was incubated
for 2 mn at [err], then at 10 min. at [err]. To this 52 mMl of 4 Macetic
aci d, 3 Misiado, 00550 €t0R5Lanads MEIMY.dTha Hiflal ivbiemeTbithe felctivMixturCida at il addQhe HEA
mn. at [ esnedniratibhiwas viasghhifarsacresainplef Thgaamplés vete MEBated 80 F70C 102G nilh. Yollowbd By
super nat athe addlitiopcbf wiunih of tvombiol Thesamplés W6 tipe icubatetl i prd houd BICB7t BETHeR 0 Whd NQ
preci pi t ategobrirbyeeotdidgaion, eehihe ahougtitfit®A. refainingpunbdued jn tbesuipernatart apdeasimined DNA
and RN& ®WaBU$Ai ed and 25 redissolved in 100 nM Tris (pH 8.0), 10 nM EDTA,
1 [err] RNadke msuliaf(figure §)ishow that predermippntiv$ingle-abein WBSH ¢-PA |(q|0fsedetiaf19598) binds to fibrin
centri f ugHdeohe aﬁSﬁv mglt"a’a éms'pw airgpshasowelhgs ape-¢hain aidhivos bt (sloerdl sdeareshahdzthe
equal gfﬁ“’eo pf qreeh gaRan widiyperhpA irigngles)c Alse: rtyve-ehgla F30FH BPARBdaideethn
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by si dd? pungt ur e Ken{;]c% %&2 W th n-butanol to renove the ethidi um brom de,
diluted wt B S ?pltated by ethanol. DNA was redi ssolved in 10
vaTrls( to 30 a final concentration of 1 ng/m . b)

Tr ansfectloh!,rﬁé’g%} "&S‘P@As? on 293 cells were grown to confluence. Ten [err]
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serum f r e¥Per@0d [TAYSH; M nojegues wereliuged etk im dhwepfodominantiyeoneehdins famm r (ebthinediubiat ed
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used and waagpeitea. were visualized with the 5| I ver stal n| ng technique o

Morrissey, Anal. Biochem, 117: 307 (1981). The t-PA variant prepared as 10
descri bedExuPue iwas found to be pure and honpgeneous by this nethod. 2.
S-2251sAssay Results for clot lysis and S-2251 assays show averages of
sever al i ndéptateaynknowh e alanirtetscanping olutagenbsis (AdA-sdab), tegoritabe tire CaininghamOaR; Wells,
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(S-2251). The maximumrate of this reaction is observed in the presence of
fibri‘n(ogen) or fragnents of fi bé*g(dgggga l'lhat act as stinulators of the
reaction. 20 The pl asm n-speclfic su s?rate S- 2251 was used in a

t wo- stage assay to neasure the ability of the sanple to activate

pl asm nagais. Withduk i@ oAy bAb heory) HAS! balisved tifet bitid! MbR rodidhs IcHtaiRy diRtrs! die
sanpl e vihérle, @r Belghitbringfregiond Oor Mth|Thre fréspérisiBIBFEthS Mkerdctionof Ittid ©PAl Mbldduleathuige of
0.12 m sobstréte @bd Maridus cthericbmpolndk Zhd/insg Gloduldle @< S6tiityeEid dhargedpérhirio deids in each

d u- pl agegimolgenArg.ohspt Hiary$, codnGb) el rbplaced/ (nd edgloe per But&hB mdtecutd) with Alatinenty/ N .
sol ut poressess te Orbidrtance of the parficulp regivh Raik overdlfaglivity pfthéSi-PAvmsledulec Theardsltiglare Af t er
ten min.indigetefibeley.  0.35 M of 0.86 MM S-2251 in 0.037 MTris, 0.086 Nad,
0. 007% Tvveen 80, pH 7.4 was added. This nixture was incubated for five

m nut es; Fﬂ@?‘i“"!“l‘?é’fP@'gcttp"on was stopped by the addition of 0.1 nml of 50%
gl aci aI ac @ﬁ%l d. Absorbance at 405 nm was rreasured The activit
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(W v) sddr{kjm azi de Human thronbl n_vvas at a concentration of 33 units/m.
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curve. THoRIY-strabddh hbterdlupleR wWasThibidd WS ah SfifopAste Hgﬁctﬁﬁgﬂﬂ @rt)fe feﬁnﬁgﬁrgrand

[ er r]ss0fdigastedwith Exuii ‘vﬁﬁclé‘zhé);ﬁdsﬂﬁﬂﬁﬁon {AhtEOATAINRAARY itkgbhib! biigomesr. THASed2lidn W Yhen

r eagent .stopped BIsavE o ARRANY At RS Gl FaR Singls-Sfhniddl A ebmipleleCddiibiidirddéd1BNRAt | ON
Ldre, 340motpibx ibledule was theB Ebriatt by DNA polytherasidif itHaGesenth of dilGsud dbdiyrboslicleatias t hat
t he F303dphosphatesnATP, ersd DNA lighses assay, has about 46% of the clot |lysis
activity ofhericliowng oligoriudedtivigscvers fiépared.to selas primds toenegatdERKTR-EANRIdoaes dsing
fibrida BheridArscanrethedolemtidpscgbediabevenf t he net hod described by Rijken et al.,
J. Biol. Chem, 257: 2920 (1982). The t-PA sanple to be tested is added to
a solution containing 0.05 MTris (pH 7.4), 0.12 M NaC, 0.01% Tween 80, 1
ng/ M human serum al bum n, and vari ous concentrations of plasm nogen-free
18 EP O 457 758 Bl fibrin (0, 0.05, 0.1, 0.25, and 0.5 ng/m ). The final
vol un® of the reaction mixture was 1 m, and the t-PA concentration was 10
ng/mM for each sanple. The sanples were incubated at [err] for 5 mn.,

foll owed by the addition of 1 unit of thronbin. The sanples were then

I ncubated for one hour at [err]. The clot was renoved by centrifugation,
and tjge anmount of t-PA renmining unbound in the supernatant was determn ned
5 by ELISA. The results (Figure 5) show that predom nantly single-chain
F305H t-PA (closed triangles) binds to fibrin under the assay conditions
enpl oyed al nost as well as one-chain wild-type t-PA (closed squares) and
the m xture of one-chain and two-chain wild-type t-PA (open triangles).

Al so,sst wo- chain F305H t-PA (closed circles) binds fibrin at |east as well
as two-chain wld-type t-PA (closed dianonds). 10 5. Zynogenic Kinetics by
S-2251 a) Preparation of Fibrinogen
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15 Human fi bri nogen (Cal bi ochem) was nmade pl asm nogen free by applying
it to a lysine-Sepharose col um a d&é}l’ té ng the flowthrough. The
resulting fibrinogen pool was degraded by treat ment with plasm n- Sephar ose
at roomtenperature overnight. The resulting clottability was 7% The

g?nfﬁgt Lg;BEGG@FGTRG?G@ﬁG@AGéC&C%-Eﬂ m;ré 20 b) :Dr ?cedure_ ghe Ki nteLLcs
F305H t - PA%@%%@%F%%@@&%‘%‘%@EW ‘é@ﬁ?&”@rﬁ% éﬁﬁ% %ﬁé% 251
in the preSEHfCETETCIGEEPEMRFERCCTFROCRELAMAGATIUKIRMIPTERAPARZN) ol ecul es wer e

used bdt h 5n%§ﬁ@@@ﬁﬁﬁ&ﬂ4@6ﬁ@@¢@%$6ﬁm B30I MBI0HY) 25 purification
as descri bedCIOETGOISABLCABGICGECGTTCAGA- S?f'(ﬁl3212A)CI i pped form (obtained by

i ncubationg Obﬁ@r@ﬁ%&%@ﬂﬂ%éﬁ Cgii' b’)\ @é{y %ﬁ?@é‘ R arose for one

hour at 37 resence o d fibrinogen

fragnents Bl"éﬁé% TGACHEICAGEGCHRNRESE 4‘8&03 i(HAa3l éz@arrl ed out at
pl asni Adgek'- Cﬁ‘ﬂ@ﬁAGGMA(IGmCGT&&G'HGCGGCCAWGAW(R339A R3N@ANt rati ons

of 2.3 to ©. ﬁ'ﬂ%¢mﬁcl&d&|cbbﬁcccﬁc9&d\ﬂcxé¢§m Db X IR Ol lgH 7. 4. The
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the t- PA §afdiCsTIRTECEAMITCGOAGOAGCHAATTACIT -3T (D364A,D36HHINS66AT read in

intervals ef-c%mgncktdcxn@ccmm@éeﬁhA%?rcﬁcH‘l@nxda&.UbiﬁAa}re shown in

Rigures 6 @Jr@mrh&&e&%hécég 'aexéb% V% RBbd, sﬁﬁ respectively)
pecta ve ?‘ (?écgﬁiw\ gbAt ?ﬁgt 56‘%’% g7ét£§a§)nm and

t he absci séaAlceﬁct'T@C@"ﬁGQ EGICGREARGHGGAGEGRGRTCECEGGHH (PA00AGDA0SA)

absor bances’-G8 AGAGCICATAGGCOGRICAGTC BgE403anesent 0. 09 [err] of

pl asm noge@. ?G&AM%%A@?@'{& Tc§ EEI&? PA 10. 8 nM F305H two-chai n

aln

t-PA, 16.1 nM pe _gne- 2 nM F305H one-chain t-PA),
the cl 8ed3tr QEQQQAQF%CF%TWCQT%%H6géiﬁl(7ésfd4lM)8 nM

wi | d-type EWECTSASATCAGOOACCEICACARCIEDOEAATUS AN (BatvARMRTA KRAAEMBRA)L NnM wi | d-t ype
one-chai n 6*BGAIGG@'EMEGWGEMGGAG¢GTOEX)T 3t{mBi3zAEBdAquar es represent

0 16 [err] safrmﬁmmmd@eéc%g; APg. { vo- chain t-PA 6.7 nM

€305H n.t-PA __10.8_nM F305H
one chgaer)\ § q’ﬁé”‘ ﬁ%ﬂé"@ﬁ%gﬁp&r éTr '031‘4 ﬁé‘fﬂﬁ‘?ogen (and
7.9 nMwi | é'ﬁ%@ié%mmﬁcﬁCMT@wmmeemxwmha? (R#49MPDASIA) NM

wi | d-type GnGGGOECECCAUTCECRGTYGITTAGORCANS (DaboARa62ANe open triangl es

represent Q. d-type two-chain
CPA 7 %M%@ {;cRbc# wmﬁ&ﬂﬁ?ﬁ@wﬂ%‘ Cchain toPA 4.3 nM
F305H one- éh&%@CﬁKFC%@ﬁsmﬁ%@aY €B4%7&dr esent 0.9 [err] of

flasni noges-CACERAAGTRIATGGEGEIA GOBTFDOAGACA-3PB48 7A, R4g8M)F305H t wo- chai n

L-PA 4.0 BWoudaoey @eemﬁmggec%égggﬁcfcﬁ PrSohopsgng chain t-PA - the
e

graphs sho t&gla W t m nant I’y “one- ¢hai n ‘'F305H vari ant does
the ab#orban "e‘i TAaA SRdG -B(XKeBA)y tines in the reactions,

and a rise ST-ﬁCKéTCGCt\y‘GTH‘é}@GAG%AmGGG:II‘AGZBD&G{TVas(DamA,Rgszﬁo,eﬁz_zw)
exhi bi t t hiss TCRETGEIEALEHGIBCERPEFTEGCA PN ATECARSI (DsBSRAEHEAPS SI M lar to
one- or two-chain wild-type t-PA This behavior denonstrates the zynogenic
nat ur e of t he F305H vari ant that |s not observed with the wild-type t-PA

EXAMVPLE nggé%ﬁ,ﬁ;n%%n%g% QB%| anl ne- scanni ng nut agenesi s (ALA—scan)

descri be nni ngham an °§ara °ﬂpra was errpl oyed for gener at | on of

the t-PA Vaﬁmﬂh&t VR CHQFu@tg bﬂ%rawa u§m %9 &l bo Aale) ed Vo
i dentifi oatbdaen®tsi n%'ailrd 3ﬁ fatis r aﬁ)n
cont ai 12} Cd? ol péler® IELIRO MM2bAlorA! GRicH B resi % th 133 m[and

| i mtati adibdeQuertbhpRBiSs &xBiSIEN of.a Thio ﬁ’a‘isﬂ%ﬁ’dn'lﬂé( ﬁug Lnee‘h{l o W ﬁ

cont ai Ni ngingpostRtifseRiond mutfenege (Kigtkneh 81 QhDOMban edb: 0&%45&(19 to éré‘on host
responS| M2 qgaTaCs 446)t er action of the f-PA nolrecule with i ts substrate and

vari ous ot hBRA sasrpetanitls froincidividuyl ¢oeios af Bacteti@l tARIdrvirity/ usingfle GRAIAELRInREENO
aci ds #n reecetiure efdVianiatiy 6t .ak. suprar The plasmids whre furthes purifiad By pssgdge \6odr @ SepiRkgrce@s( one
regi on pewinraumniangtion gudlyagd i sehuentiagiand dy restribtion @sdrbedeated digdstigachd agiesse @bl t he
parti cul lecirepyeresis-t o t he overal|l activity of the t-PA nolecule. The results
are indicated below. 1. Construction of pRK7-t-PA 10 Pl asm d pRK7 was
used as the vector for generation of the t-PA nutants. pRK7 is identical to
pRK5 (EP Pub. No. 307,247 published Mgich 15, 1989), except that the order
of the endonucl ease restriction sites in




t he pol ylinker region between Clal and Hndlll is reversed. The t-PA cDNA

(Penrica et al., Nature, 301: 21 s prepared for insertion into

the vector by cuffing with rest rléc'?)lj‘(%ﬁi%éang\(‘)\ﬁucl ease Hindlll (which cuts 49

base pairs 5 of the ATG start codon) and restriction endonucl ease Bal |

(whi ch cut en2adtBhdsa rensfofmants cbbtainidg e Jldsmidrencdding i KZG6A, R2070 REGBATRISA midtans, CDNA

was | i geadne designated pRMB32r wasi depasitad waithtthenrdrickrd Tighb ICulturd doliSEh ol Suly @8, Ibsendar d

| i gat i orATISEtNeo@RA58 gy Trandfactiontof Hunasn Eadbryonid/Kideay PB3 CellEl(SmmelliSgale) A Labor at ory

Manual , Cof9¥ @®jiy werg grawn e 70% aowsluerce riry 6-whleplaty® 1215, ugl 8:PA. plaSmics DV metantueds Was

named & p Flispolyed i, 159 Ll of § dobTrigHEle .1 voN EPIACR22T M fCapiRKAdded RAhBO(dSPwise whilbect ed

nut agene"§i"%"“8)f wes. 9 gippab0, Y MEPES, pyfist R')‘¥7 89289emMoRCHT 1.5 M HaPQs; agd the

Nucl . cﬂ’ ita é’gs a"°‘!{%d t°8f?’65f°M85% ah§~’r be Ryspendest Rrpriniialg wep then edded Apries ham

Cor por at® '"( iig g d a' B?d é?B'P darifepn hewrs imibe dnoubatqsThe

mut ang s ut st fgred doe 3P sey TharPHlls warej d

subst | t 'r Z We Lfgré g%s;" 3'1“ %é’%sg dyBrE Pedsei des

wer e annea Aw 3K da gy ha{gre%?.r ed by

st andar géi&; e of

three d %@%ﬁi RGN Ec88 tlﬁ{i‘ ri gﬁosﬁnat es, oxyr er‘fgggg;lg)E P °'h° 'heé{t

(dATP)s, depaﬁarggscaagu@eaa&» Betnd ktg%h@ﬁmaia@m A&@ﬂanamgeﬂ Srbdubfy 9},&

t i phos pattq@arki6bl, Ty tranéfstioh PrBedIRMIsHY W3 o%taﬂ@difr&ﬁ Bbhreht ¥roo QPf %ie DRt Bho ;} “e

cal | ed duduBel @ra.] gdsp(winey dsiscionice! MEBEJKAAd modified Slighi

&0 addethbtyonit kidneyi203) balls whs growieirl adaik éutfureediufh b icorltemad ap 'ﬂﬁﬂhr@dTﬁeﬁ%ﬂet

gp gonuovae essuspended paancoaabdiratiorost abdut 10RlAels Pbiymitiiliteraad the célls iwsreWadtol benecassad/ I and
DNy i) eannn-freel media. FRKDNA-déRfancsolutiqnt wab @dddeti fata tantaitratidn lobabest 2866189 GEDA péred.

| n addi t50@m! oftchllsgand dhig mixiurarwds ofubBiRt\withomildzgitetion &l T Q)p tb 96 tninaiels. MMSDHWES,

whi ch séfgaddo tadinglreepeepiyation off ten percant andi after @baut twotminirtese frebb mediumaeas adiegietst i on.

After t H’éut? éﬁﬁP'm akaut 1 gpergnillifitere Cells witedhestinculpatrd doriuptie sayehugsye eftevarhich timk e d

WI t h an “h‘t’ﬁ °P'@§‘Pﬁ'| ct i on enzyme, the tenplate strand was 35 di gest ed

Pﬁ'?ec{ H!a ase*&sﬁtoéitméﬂmw@nw@a Epluran of ¢!
The rea fte r?B? 'bhaPrP&?" praeen FﬂM9d Hﬂ‘r
was

h| %
-t
si ngl e- 1z su em 1c lgo g ahT(S' 1 ‘gfgrm ols M
h f lan al arglnlne
Ay ﬁug“?%“it.ae ”%Hﬁ%spﬁeatnes?h%&‘%‘ il g R 53«@ A9k P

gonucl eotides were prepared to use as priners to generate pRK? t-PA
m)l ecul gspibigdicalaiyst he ALA-scan net hodol ogy descri.bed above: 45 50 55 20
EP 0 457 758 Bl 5' - GGCTGTACTGGGCCAGGCCGCA- 3' (R267A)
5' - CECAGCERAQEaAthtichoCCCGAGGCGAT GCCGGCGAAGAG- 3' ( D283A, H287A)
5' CG@CTCTCCGGGCGA GAT- 3' (K296A, H297A, R298A, R299A) 5

5. esen Indke(Eal citutebshpainhtdniiOvh)determined by the ELISA procedure

gy . RGBS DrapieBagaintidd@ Ape BPA. GT GGT GCGGECGGAAACGCCGECCT GGAACGA- 3
(E326A, R327A 5 CAAGATCACCGTCAG(XWAAA 3' (H331A, H332A) 10
5 -CT CCGCGTATGT TGCGCCCAAGAT- 3' ( R339A, R342A)
5' - TP TTCGACTTCAAATGCCT GGGAC- 3' (E347A, E348A, E349A, K351A)
5' - CTTATGGA ERRTERITCIPSULNAT BegRMA e RrotRalvlic aqtipitymbihe FUBEAINKGGHE one- and two-
5 - “" .eh NGESRY IS8 /QHEPSE /B WRA?“?ME‘B@A‘"\KB%AC'ESWPS bogng between the
5' - GTCAT* um"j Ae& AR -° (DX 64A 65A D366A
5' CT e (e.e i‘:? R u P u g !“ h A g ell ciultur Iamedla Th:s standard

% was

g ] AA é‘ g‘e‘#&ﬁﬁ;’.ébe :e : 63 Tﬁ s %%?ln}%de in the
5' - ACA CENnEE eee-.ec{- "} G p( 'u" l' (casein units)/ml.
5' - GGAGHdk AT wasTolldcADBA s5and WS eneeueste ho - $9PE410A)
2

5 b - ACAphi SR Chg proRiralely e Fiy I'W;ﬁh?bl Kdﬁﬂ)ﬂ'@f‘w oY 162 2 oncentration of
72 ug/ml to inhibit the plasmin activity, and the samples were incubated at room temperature for 15
minutes. A 2.16 mM solution of S-2288 was diluted to 1.45 mM with 0.1 M Tris, 0.108 mM NaCl, 0.02%
sodium azide, pH 84, and 100 wl of this solution was added to each well of the microtiter plate (final
volume in each well was 200 wl). Color development was monitored at 405 nm. The slope of the

s5 absorbance vs. time curve for each standard and sample was determined. A standard curve was prepared
by plotting the slope of the absorbance vs. time curve as a function of -PA concentration for the ri-PA
standards. The relative activity concentration of the mutants was then determined from the standard curve.
The activity concentration of each mutant was divided by the concentration for the mutant obtained in the rt-
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- TCTGACATGAGCCGCCGCCAGCGCCGCCGAATAGAA 3" (E426AR427A, K429A, E430A)
- GGATGGGTACAGT GCGACAGCAGCCT CCT T W%?AA)
- TTGTGATGI GCAGGCGCCTGCEATGG 3! 0A
- GTCGGTGACTGTTGCGTTAAGTAAAGCTTGTGATGT ' (HA45A, R449A)
- ACACAGEATELBAGahd thE Gosulting SpbiAt TddiViab&Mvers expfad<bd Aokl 3G wild-type t-PA, which was
CIIBCCCWEG@GA@T(KBCTCCAGCACA— 3" (D460A, R462A)
BCRERERAAGT TMCESs&)'s afd-Hrd prdsdtbd 2d\ctivity relative to wild-type rt-PA in Table I.
mccn@mﬂmm@m@ms plodanta) th twoCAGTIAW\ BT GiBGCEOBSEEEIRAGAGA- 3
D487A, R4 89ea)ly §0-foldhhaCteGRSIBMEOBCRETGT BGRAGAYP8 ' rEiMG 0WidatDD Be\pach ®f these mutants
5' - GTAGT TeaT 2 eosiiereg pETagenicinchis KSR A)
5' CGGTCGCATGTTGGCAGCAATCCAGGCTAGGTAGTT@%DBlQA R522A, D523A)
5' - TCCTGGTCACGGT GCCATGT TGGCACGAAT CCA- 3T P3A, R526A) 45 3. Bacteri al
Transfornation and DNA Preparation The nutant t-PA constructs generated
usi ng t'hel protocol above were trzgmsjeaﬁmmS.mA&ay coli host strain

o epar ot DAY oo oo [ AR KRB L e VPR
resistant|fto Tl phage) was pr epag-gdinby tlhe i nswo-thamn and subsfelquéfa'enoe

i npreci,sel a¥ggasi on of a Tnlp tr onfntot A gend. Thi ene Was
t hen ir:serbggglA,Hg@;L\ng transp)sorﬁﬁtgggtlan mut agmgggs (Kl eckners-z,é'f al ., 1J.

mmmmqmtﬁo—l

Mol . Bi ol | R3sbAf342A25- 159 (1D77)go1 (060 H col i g &0gh1yMVRI4 [( ATCC g31, 446)
RNA was ejxEs4as Esmaksmriasd Vi dwddl el oniles of )3 e begl al trlansforggants us$ing
&21(’3 st andpkaisaH®7aECBASS pf ocaxbyneo1pf Nani atlcasgqbogl , SUpra. Tdae pl asp ds
e f urt he426/B4a7AKe2PAIRE3AE SagD1quey a [Sephace.3d (0.64)6B spijn col un, and
t hen anal yH48@AB¢348ecquenci ng| and.ds8yo.¢iest rli ct i ono.anolog)ucl eagde di gesd i on apd
agar ose geR448Aectrophoresis| 210.53(0.@8p 0 |[457 7587880.04ne of [t hese 1.5
transformants containing the plasm d encodi ng t he KZ96A, FZ97ARZIBA, RZITA
mut ant, and desi gnated pTPA33-2, was deposited with the Anerican Type
Cul t ur & Cold-28i sy on. July 18, 1989 as ATCC No.. 68,059. 4. Transfection of
Human Enbryonic Kidney 293 Cells (Snall-Scale) 293 cells were grown to 70%
confl uence iThis @ssalslanraabet assapPiobt-BAsdtifityOh tHis d38ayPpiasiiogenNEorkidHed i pldddin
di ssol vedthé actib® ©f £/, ad plésmin ciddvas the S1881, substrite dVielsbe/the Parahitrbavidb %ﬁrbr]nop ded
o, t hi g, (Bredyptunséthisichiomophortistenrggaswasovirsiiing er r | of 50 mM MEPES buffer (pH
.35), 280 MM NaCl, 1.5 mM[err], and the precipitate was allowed to form
for ten ni-flbrigBtifuiatedS-22phéssevispended precipitate was then added to the
cells in the individual wells in a 6-well plate and allowed to settle for
four hours ﬁﬁ"@%cq%ﬁwa%werewarﬁée? descled fortbe S-A299 assaycSamples aasagedlin e of
20% gl yec e8I a oy &9 a"t'r a!as'ytrsg@@osen?@s'e@ﬁeehawee was grepgrach byl coumfinge
first witfped ‘°'V Pty s"“ °ﬁ’é‘GF?§JFH‘ brPH‘é’ﬁ agfivatpd Sephprpses h
edi um wag | eaure m % ?:°é'f’" Rg forBmizedy "99M was

t hen col I g‘) %%E by wg(ﬂs ;$ %'te nth? '%A%?"’P thrcg{{}ﬂfuqaﬁ@ and
(5]

procedure \/\@31, sga "Q:Iu §e é)agvgr}é ?ci L eted erlum
was uséd gy rtﬁd‘"gc @dsﬁurﬂ n Te I%g ?%de Ba(ﬂ‘l
Ermbr yoni cwéfil shae &t well( rs&ﬂe n of a o u( oSed of u.l of
purifi cathuman Gfu-ﬁlééﬁhmgg’)eﬂfib% 9 46\ &%Bﬁgg%ﬁtﬂé’-ﬁdn?aﬂtﬂbrdd&éﬁ (53 m P o Bl & éon

i n si gni f2251 g@BVirGhiRaid 62118 85 PES) €olbr dRsidpRichti wald mBRiRFAGHESS S 85 HeShsorBrRb Red
from Cur rieeitefeinos eaelesythi 67 49 h b SubtriBieal f0BYeact s k. THS sidhe of 1R UBsordalle!v8Y

| nt er s€i elimpesquaeBa)vearad derardhinbil el osthisghdard/andSnutdat $afipie. A StafddRILRARS Wadpréfardalman
enbr yoni chykplatting jthe2€kipe obthb sbsadbencg ivatimeisiuasedaivb a< &l kunttio® of FBEA Wshcérfeltion for the
concent r at-BA styydapde| The dptarpinalidneot therélative symeific @ty (e ebatutdnts as @ desefitied &dritrdn  Of
about [er$P28Bessey per nilliliter and the cells were washed as necessary 20
in sergmfree nmedia. The DNA-dextran sol ution was added at a concentration
of about 25MMePTimyltetiRE2RASsHO0 M of cel |'s, and this nixture was

I ncubat ed t h mId a I tation at éngl] sP to 90 m nutes. DMSO was added
to a final M%'g%g %fﬂ’"ﬁf' ap dRschkaddenie él'i’ftff' imyigtec S-28RY, Assay\Rycant thak RBS wasr esh
medi um was? '8 PP¥%e the cells to about [err] per milliliter. Cells
wer e t e to seven days, after which tinme the supernatant
was col | e%crgﬁwgét%zgpésur fication of this nutant was acconplished by
passage of et HHRE ChM e PVdphrafbn Gl B RorRbrsiBh SSRe-chain rt-PA to two-chain rt-PA using

plasmin-Sepharose were as described for the fibrin-stimulated S-2251 assay. Human thrombin (10 wl of a
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beads coupled to anti-t-PA goat polyclonal A6 antibody. The columm had been
preconditioned with PBS. After tgg ?ﬂpe {;Eiant was | oaded, the colum was
equilibrated with a Tris-saline Pe f MTris.HO (pH 7.5) and 1M
NaCl]. The t-PA variant was then eluted with 0. 1M acetic acid, 0.15 M NaCl,
0.02 M a1 gigmil BélutioRvs Adddd 16 cadk 6l o8 the ritcratfidr Ip@ﬁSTﬁy%bﬁddrmdﬁtﬁnﬁéa)hpla@%ru@ﬂ i zed
W th Triverdaided wnith miag armit threbdioDwitIdtartdd\B\e 2ddfhg 100w IBh Alags sido L6 Titdte t - PA
Quant i t adekimse Bimahipiasaaanth10 oF of 19:1RAM[B-225 € (KabiVitru)) Eol6Cddvelspmehiiiad nSoafi@édat ant s
was det et0finmenid the abbnebahtel £ hepyple@meiwaeslangih rof) 4920iny ehsosubiractaa firoda @déhatinepsompar ed
agai n§t The pehlysip gtthe daywasBs dGSCMBE Br Awpdibin-sibulithe S 8291 288yassay was used to
nmeasure the proteolytic activity of the nutants in both the one- and two-
chai n f dt figsmai$i21 Assauy is a direct assay for t-PA proteolytic activity;

t-PA cl eav S the bond bet ween the snmall peptide and the paranitroanilide
chr ompph o ae@m%ass 8‘??5’!"@% f%etf'% PBF'E%) &'P'eﬁ'zﬁr'? ‘t‘:fF?Vu?"ic?Fﬁ tyt IP@Stwase

rt- PAw® Mﬁg‘ts el m cu ve sa | es and rt-PA
nut ant csrg%g ?eésl rg:g:ge ? (W% ?"’s"s&g g4 I'-JIA il @a °\°Y'd°PﬁE’°'§ssay
vmlatshu?lﬁ n th IQ‘ ﬁH;nefo re%%r%? tilvg rémnarocr)l(s: e\f'hl?g for ﬂulﬁé?‘l Y C |n orm arep
(Kab|¥tru was add toaflnal concentration of O. 13CU(case|n

units)/m. The sanpl es wer e incubat egiagi@ny 90 m nutes at room tenperature.
For assayl ng the sanples in the si ngl e- chain form the pI asmn soI ution

Qﬁgot i niLa f Si gom__ appr nXl?‘Vm'OS?'@ 'nltﬁe WTU'QGPW%?@?‘F% tor Unl t)/ ng|
edzot ¢ Matafiomal concent rctActMtyB&atn?Qto[vamP]t\ (Witdrd vitliy 100; 1) |ﬁd|%ﬁ!e§3$xa&ﬂﬁeﬁta%ﬂ)w ty,

and the|sanpl es were incubate Oom[rtenperature for I mmn 2l 16
mM sol ut rhl:qe-%halrn 1145 M/IEWM o 1 M rui'éj%# Wﬁern\;

NaCl, O Wﬁ%ﬁﬁ?ﬂ%ﬁ%& pH $2610.08nd 100 [erRBR(OM) t his $ol uti @@ was
to each \ﬁé‘PaIA%?‘W he microtli t e?-390&Pe ({inal 2388 in eafh wel h5was 2
[err]%. R\ el opnent {was1-Ab@0Por el at 464288 The s .
absor baf lﬁ%’ curve foro'g%t@g;;tstatdard A8 Oldhpl e whs det @7ni ned.| A

st andar § % 6 J the §96 bf t he|
tinme cu un rfed'gﬁ[ int r at 2 °f°)r t he
@%e rgl iE%Fé%IVIty cong

t he stal '

t he mﬂ ) was t
by the concentration for the nutant obtained in the rt- 22 EP 0 457 758
Bl PA ELI SA, and the resulting specific activities were expressed relative
to wild-type t-PA which was assi gnethBiEYlal ue of 1.0. The data are averages
of twe assays and are presented as activity relative to wild-type rt-PAin

Table I| The results shzymb&aatntﬁ@Plasata|C|dtCD§ﬁbﬁaeﬁt@Ez%$ﬂE€a?d the two-chaijn

£ 1 (AN )

formis active (at t —fotch—t+ran-t he
%ﬁe_ cha ma{agr m rel a% ive t%"\'ﬂ“{l—%ﬂt’ﬁwm thBEﬂvhefel‘Yﬁfs(liﬁ )Wﬁ'cat?ﬁ;ﬁ)(p%lg‘@wal(?fmq hese
mut ant s{ may be consi dered zyntmgehnlrc I njthi s a®hin TABLE| | ol difference
Zymogens pbasalipgraS- 2288 Asqay AC[TVITY Retati e to
wt rt-PAKégah(ﬁﬁg,{A\Mzng@ %&jﬁcat es experﬁ:gzggtgg) errof) onesghaln

t wo- cha| B303A,R304A fold d| fo.60 @o9e 1p R26§ 15 0. 33
(0.03) | H331AH332A 0. 85 (0.13) 1.09(0.09) " %@ﬁ H287A 15

0. 08 (0| B439A,R342A 0. 6(¢ ( Oo.23p.03) 079( 10) R339A R342A4 5

0. 01 (0| 6347A,E348A,E349AK361A52 ( 00.881(p.05) 0.97 pA0)E347A, E348A, E849A, K351A
0.01 (O} D36#AD365AD366A 0. 49 ( 00.853.03) 1.46 9A5K416A, HA17A E418A

0. 01 (0} BAMBAH417AE418A (. 59 ( 00-(BLP.05) 0.77 ®B520 4.1

E426A, RiB4EBARAZTH K429 TFA0A 91100.07)0. O[L) 0.66(0.12) 0. 33 [ 0. 04)86

33 H432/AHEERARAA 0.05 (9013 (p. 01) 0.38(0.05) 0.1 (0.178)

8.9 R44pH445ARad9A 0.80 (NBY' 53 [ 0. 03) 1-19 (0.11) of 78 (0184)

ty.

1.5 25 g“‘sgﬁ 1 Assay TWl s QB ﬂ§1)l s hn i ndilP2@1¥assay for t-F? acti\
y K

In this | asmi nogen i 30%1 rte:i to pg%@gg by b

55 *ND = Not Determined

A summary of the data in Tables Illl, indicating for which assay each mutant dlsplays zymogenicity, is
shown below, in Table IV:
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the action of t-PA, and plasm n cleaves the S-2251 substrate to rel ease the
‘par ari troani |l i de chr onophore. Pro%#ﬁaﬁﬁn¥§f1this chronophore is then
measured over tinme. 30 1. Fibrin-SUi S- 2251 Assay Standard curve
sanpl es were prepared as described for the S-2288 assay. Sanples assayed in
the two-chain formwere incubated with plasm n-Sepharose. Plasm n-Sepharose
was prepared by coupling approxi nately TABREAM of human pl asnin
(Kabi Vitrum toudiatidn Of cyanogen brom de acti vat ed Sephar armaci a) .
The pl asmi n- Sepharose (50 [err] of a 5@6sluré¥é%¥a Qu%ﬁ ;ﬁtlw shaki ng
for 90 amn. at roomtenperature with 150 [er t he
i ncubation, the resin was renoved by centrifugation, and 2261 [ 2251 | of sanpl e
were added to tgmyaells of a microtiter plate.xFor sanples assayed in the
one-chain form of cell culture nedi a,were added in place of
resin, and thelwﬁgﬁ%ééﬁkn step was omtted. HJUfan thronbin (lok[err] of a
42 uni 9 m sol UK296AJ20%6R2984839%%0 each wel | . The reaction Xn eXch wel | was
started by the pyglh Rbgya of a cocktail ( 130 [err]) conposeg ofx28 [err] of
human G u- plasnlno en (5.3 [err]); 10 [err] of plasm nogen-free human
fibrinogen (]I)ﬁ%ﬁgf? O [err] of 3nM S 2251 (Kab|V'trun¥; aftd 62 [err]
of PBS,, Col or dr3seARpsaant was nonitored at 405Xnm and t heXabs¥rbance at
t he reference nm was subtracted fromeach ti poi nt. The
sl ope of the agg%rbance vsA’gﬁﬁA squar ed curvgimas determ ned tor each
syandard and mP¥ALDIGHPPIOAA st andard curve was prepared by pKotting the
gegpe of the ahggangnpagma&Atlne squared curvexas a functlnn ok rt-PA

cents ation f dards. The detgrm nation rel ative
specific ach%m}'g&%%ﬁ S was as descr’?bed for the S 2%88 assay. 50
2. Fibrinogen- H43%2&4R484 S- 2251 Assay This assfy was perfoKnedXas descri bed
for the fibrin-gdspaul ated S-2251 assay except xhat PBS was substituted for
t he thronbin. §§ g: glasna Cl ot S-2251 Assay The standard cur*e sanpl e
prepar & ion an ersion of one-chain rt-PA to two-chai n®rt-PA using
pl asmi n- Sephar RA494D4884s described for the fibrin-stinulated 8 2251 assay.
Human t hr orbi n g *ﬁqh?&gi of a 23 EP 0 457 758 Bl 31 [erg] sglution) was
added to each me e mcrotiter plate. The standard and mut ant sanpl es
(,D [ets]) wer PHdMed to the pl ate and the reaction was starte¥ by addi ng
100 [err] of a wpmxfibiire of 90 [err] of acid citrate dextrose human pl asna
and 10 [err] of 9.1 nM S-2251 (Kab|V'trun) Col or devel opnent was nDnltored

at 405 nm agg, Eﬁ% RSB Aafs Adiodt 5ra \?Cvg'g %ﬁal @ tﬁ %t2951 bnﬂ' S ec[ycn Q3a
subt r act eghgbf Qﬁlﬁ%gmﬁ bIbtEspbtitickl, assay in Sl ’Kygf ‘f
descri ke denkif and fwe-chdindtHA lla%p tsraky ﬂt Béﬂn Pabfes %Sone
This assay watmpayboPheasa ASTaHBS¢ bhdAGs éh@&n Bé‘tﬁv iR HMI ‘i‘t'cQﬁ be'%e&?ﬁét é%éhsé}l{he
except t haynofdaB nARS vatibhts 11 Tadie I eslaloTHbrin- RRd/r tbia8® bibt-spdditic 3sMtiRe WEFiIB-1R8 28X ed

for zynmoghnX dndigsted & tatie st fibgin ROfidkiiaged biplasta ARPRNBME ofSfls Bd A8d¥Bred in the S-2251

cl ot - depeasehyrand mpgted i TahleslVainevir esul ts, relative to wild-type, are shown in

Tables# | and |11, respectively. Values for nutants in the single-chain
formare averages of two determi nations. Values for nutants in the
two-chain formare averages of four determ nations. 15 TABLE Il Zynobgens in
the Fi brin-Dependent S-2251 Assay 20 Mut at i on Activity
Relative to wt rt-PA (where wt is 1.0; O indicates experinental error)
one- chin t wo- chain fold difference

K296A, H297A, R298A, R299A 1.26 (0.02) 2.82 (0.32)

2.2 E303A, R304A 1.38 (0.04) 2.13 (0.29)

1.5 25 H331A, H332A 1.29 (0.04) 2.19 (0.68)
1.7 R339AR342A 0.38 (0.07) 1.04 (0.11)

2.7 K416A HAL17A, E418A 0.21 (0.04) 0.96 (0.09)

4.6 EA26A, RA27A, KA429A, E430A - 0.14 (0) 0.76 (0.07)

5.4 H432A R434A 0.16 (0.08) 0.99 (0.13)

6.2
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30  D460A, R462A 0.68 (0.04) 1.04 (0. 08)

1.5 TABLE |1l 35 Zynogens in the t - Dependent S-2251 Assay

Mut at i on Acti-vit?ghg'?’g?ﬁ?to w rt-PA (where wt is 1.0; ()
i ndi cates experinental error) one-chain t wo- chai n

fold difference D283A H287A 0.53 (0.01) 0. 82
(0.04) 1.6 K296A, H297ATRBEEB¥, R299A 0.42 (0)

L3 (010 A A Lo e vaRiaNTs (NE ALY [ - )

1.61 60.68) The il l%s‘éi’,‘ﬂﬁ’z‘ﬂ"““”m" 0.19 (0.03)
0.79 (0.10) . 4.2 E347A, E348A, E349A, K351A 0. 38 (0.05)

0.97 (0.10) Mutant 2 g Fe364A FRGOA [BBEEA P PC 0. B8P 0. 03)

1.46 (0.15) . R267A 1.7 K416A HA417A, E418A 0.19 (0.05)

0.77 (0.05) AvE 4.1 B426A0RA2TA, K§29A EAZ0A o, 0.11 (0.01)

0.66 (°0.12) sD 6 _HA32A RbddA (0.01) o1 0. 030409 01)

0.38 (0.05) - 7.6 50  H445A, R449A 0.80 (ND)*
1.19 (0.11) ?nzgﬁ' 1.5 R449A D453A 0.79 (0.01)

1.22 (0.13) 1. 60A, RA62A 0.21 (0.01)

0.32 (0.02) & 1. 5%5%74%‘5 oy P s 0% (0.02)

0.25 (0. 08) T3 55— N =TT rerm e R sumi® S of the data
in Tables I-111, ird®&ating for which assay each nutant displays

xypogenicity, is sH&ffbelow, in Table IV: 24 EP 0 457758 Bl TABLE IV

vut at i on R298:. : Zynogen in

288 Fve D asm O 9225152251 R2GTA o a2 300
X D283A, H287A sD (0.05) (0.02) X {0.03) (Om_ X
10 K296A, H297A, R298A, R299A .
X X E303AR304A§3-m ' X
>1(5H332%A’ HSSZA% R342A 0.68 (1).% (204) 035 0% . 261 X X
X X E347A, , = 204).... 000003
X D364AD365AD366A H331A, : X
K416AH417AE41?@A rR2A L19 1.29 1.08 X 112 1.09 0.97 X X 20
E426A, RA2TA, K E430A . ‘ 08 L . 97 % X
%M 4347 ° (0.06) (008) . ©13) (009 X
R440A R3394A, X 25 HA45A, RA49A
X RA49A, DA53A R342A . X
D460AR4A62A AVE 034 0.38 112 0.02 0.19 950 X X
DA77As SD 0.00) (0.07) (0.03) (0.03) X 30

*Fn=fibrin. The zymgaganic t-PA variants listed in Table IV were anal yzed in
Y.he S-2251 fibrin sma ficity assay and/or S-2251 plasma clot specificity
assay in both the @&4Achain and two-chain forns. The results for one- 35
chain and two- i M3$LAPA variants are shown in Tables V and VI,
respe@tively. % unmary of tfA&° dat%¥% n Ta 'Zs vodhd WBis siE#n below in
Table VII. It °Ci T * ' = itants from
Table IV is al so fiD34dap- and/or plasma clot-specific relative to wild-type

t - PA. D365A,

D366A
45 AVE 0.66 1.50 227 028 088 3.14
sD (0.03) (0.04) (0.04) 0.03)

K416A,

HA417A,

s E418A .

AVE 034 021 060 010 019 195
sD (001 (0.04) (0.04) (0.05)
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An X indicates a ratio of fibrin to fibrinogen or plasma clot to plasna of
>1.5'as neasured in the S-2251 as%@yq:?%% %orted in Tables V and VI. 40 45
50 55 25 EP 0 457 758 Bl TABLE AND PLASVA CLOT- SPECIFICITY OF
rt-PA VARI ANTS (ONE-CHAIN) The activities are relative to w rt-PA (where

w is 1.0). Mitant Fg Fb : Fb/ Fg Pl PC
PCI Pl R267A AVE . 1.74 0.24
0.7 3.00 10 %ﬁé—%(c""’q"‘%m (0. 00)
(0.01) (o 01) (0.09) D283A, H287A AVE | 0.59
0.78 5 1. 0.19 0.53 2.76 15 SD
(0. 02) (.Q.OB.)M_rant (Eg07) Fb  ((FWEy K2OGA. IRRO7A PERPISA,
R299A 20 AVE 0. 29 1.26 4. 40
0.14 0.42 0 SD | (005) (0.02)
(0. 03) (0. 00) A R304A AVE 0. 68 1.38
2.04 ' 0.35 436A 2.61 25 SD
(0.09) (AVEA4) (0.01) 0.14 0. 03) 0.6831A0.0M33241AVE 1.50
1.19 1. 298D 1.08 100D (4009 0. 9D.BD (0.01) SD
(0. 06) (0. 04 (0.13)  (0.09) R339A, R342A AVE
(().34 . 0. 38 d‘%ﬁﬁ 1.12 ( o.g)z (() 19 9.50 SD
0. 00 3 0.0 5 E34%A, 8A, 4 E349A,
@sn 0 A e e Sie 050" i S8 M ke
0.38 > 7. 88 3D (0. 09) (0. 15)
&.504) (o 05)R43984A D365A, D366A 45 AVE
YE 2 27 0093 ; 0088 164 3. 14)4§D 086 1.81
(0. 03) N/ £ . £8.10 g
H445A,
R449A
AVE 0.52 112 2.15 024 080 333
25 SDh
R449A,
D453A
) AVE 0.58 1.16 2.00 028 079 287
W, 20 sD (001D (0.11) 0.01) (0.01)
D460A,
R462A
AVE 0.13 0.68 5.19 010 021 2.16
" SD (0.03)  (0,04) (0.05) (0.01)
D477A
o AVE 0.08 0.09 1.06 003 011 420
SD (0.00) (0.0 (0.04) (0.02)
40

Fg = Fibrinogen
Fb = Figrin
Pl = Plasma
PC = Plasma clot
* AVE= Average
SD = Standard deviation

50
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50 AVE 0.34 0.21 0. 60 0.10

on 50 55 27

D.19° 1.95 SD (0.01) (0. 04)
(0. 04) (0.05) 55 26 EP O 5&7‘575?91 TABLE V (CONTINUED) 5 Mt ant
Fg Fb Fb/ Fg PI PC/ Pl E426A, R427A, 10

K429A, E430A AVE _ o. 21 0.14 0.68 0. 07
0.11 1.50 SD Tab® 9)  (0.00) (0.01)
(0.01) H432A, 15 R4A34A Avr:ﬁ— 0.16 0.16
1.00 0. 08 FIBRIN. AND PLASMAGOLGBUSPECIFICITY OF rt-PA VARIANTS (fWo@HAIN) ( 0. 08)
(0.01p (0.01) R440A 20 AVE 0. 62 1.02

1. 64 0. 48 0.86 - -nlf girll'gs‘e relauvetowtrt-PA (wherewtls 10)(0 08) (0 18)

(0. 04) (o 10) HA4 5 AuanR4 49A s FbFe 52 12

2.15 8%8'61 3. 33 25" SD RA4TA, %4:)5/?\_ AVE S

0.58 1 16 Ve R26T9 0@38 0.79 2.87 30 SD

0.01 0.11 - 01) 0570. 01) LBMBE0ALT0RA69:86 AVE 1.23

((). 13 ) (o. 68)§p 549 (“ 49) 42)9—2-11(-0—152—-].-649—@@—&1—“-

(0.03)  (0.04) D283 (o 05) (0.01) 35 D477A AVE

0. 08 0. 09 H2374)6 0.03 0.11 4.20 SD

(0. 00), (0. OAVE . o(7m 04)100(0 02)3140 Foj68= Fnlnl nogemg Fb = Figrin

Pl = Plasma PCSR_PRlasns
EP0457758B1 TABLE \QZ%A,

\\z ] H297A,
(J ' Ragoa’
20 R29%9A
AVE 031 282 924 024 129 5.50
SD (0.14) (032) @©1%) ____ (020)
E303A, -
R304A
w AVE 056 213 379 026 134 5.10
sD (023) 029 (0.08) (0.10)
H331A,
H332A i
, AVE 13 219 212 103 - L6l 1.56
O w sD (0.86) {0.63) (067 {068)
R339A,
R342A -
AVE 055 104 189 023 079 338
N sD QI8 (011 0% (010)
E347A,
o E348A,
E349A,
K351A
o AVE 076 133 176 044 097 220
sD (0.24) (0.12) 1) (010)
D364A,
D365A,
D366A _
45 AVE - 073 L7 244 026 146 5.68
sD : Q17) 023) (0.12) (0.15)
K4164, -
H417A,
50 E418A :
AVE 077 096 124 042 077 182
sD (0.13) (009 008) _ (005)
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FI BRIN AND PLASMA CLOT SPECI FICITY OF rt-PA VARI ANTS (TWO-CHAIN) The

activities are relative to wm rt R WF is 1.0). Mitant Fg
Fb Fb/ Fg Pl EH 5%% Pl R267A 10 AVE
0. 85 0. 97 1. 14 o 70 0. 86 1.23 SD
(0.21) (0.15) (0 g% D283A, H287A AVE
0.77 1. 00 1.31 T LE VI(CONTINUED) 1 19 SD
(0.12) (0.0 . 14) (0. 96A,, H297A,~ R2 20
R2O9A" AVE (0 O%¥rutant . 0%? f%z——ﬂg—zn——o—ﬁ—ﬁ@—w r
5.50 SO . E426A, S (0. 14) (0.32) (0. 15)
(0.20) E303A, R3R4RIAVE | 0. 56 2.13 3.79
0. 26 1. 34 K%@glo 25 SD : (0. 23)
(0.29) . 8) (0. H332A AVE 1.03
2.19 AVE, 1.03 .56 36‘“ 0.24 2.80
(0.86) ™ 58 v — R
0. 55 1. 04 H432Al. 89 0. 23 0.79 3.38 SD
(0.18) ( OR43MA (0. 05) (0.10) 35 E347A, E348A
E349A, K351AAME AVE0.16 0.99 6.400. 76 0.16 133038 231 1.76
SD 2 20 cp  (0.05) {0.13) (Q.05)24) (0.05) (N
0.44 . 0.97 2 L90)24) (0.12)
(0. 11) (0. 10,\443;\64A D365A, D366A 45 ' AVE
0.73 1. AVE 2.44  050-26 ggl. 46 5. 685D 090 178
60,17) §D. 23) (@;)12) 0.10) (0. 15) K416@g0ﬁ417@0g§418A 50
@YE 0.77 0. 96 1. 24 0. 42 0.77
—82 Sk Eg:g?ﬂ (0. 13) (0. 09) (0. 08)
(0.05) 55 28 57 758 BJ] -TABLE VI ( CONTL.NUED) nt Fg
Eb =N &Q’E P 1661; q, #8 E426A2 35427A|:§%i L1 406
R449A,
25 D453A
AVE 0.74 1.50 . 2.04 0.36 122 336
SD (0.14) (0.23) (0.12) _ (0.13)
, D460A,
W 30 R462A
AVE 0.18 1.04 5.91 0.12 0.32 2.59
SD (0.12) (0.08) (0.02) _ (0.02)
D477A '
AVE 0.12 0.10 0.89 0.11 0.25 224
35 SD (0.07) {0.02) (0.03) __ (0.08)
5«\,,2"

Fg = Fibrinogen
40 Fb = Figrin
= Plasma
PC = Plasma clot
AVE= Average
SD = Standard deviation
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K429A, E430A AVE 0.38 0.76 2.01 0.24

D.66° 2.80 10 SD 0. 27) (0.07)
(0.07)  (0.12) HA32A, RA34A AVET 0487758 sl 0.16 0.99
6. 40 0.16 0.38 2.31 SD ~ (0.05) (0. 13)
(0.05) (0.05) 15 R440A AVE TABLE VII 0.51 0.92 1.81
0.51 0.90 1.78 SD | (0.11) (0. 10)
(0.08) (0.09) P FAASE, j 0. 62
1. 46 5. 36 | Mutanty oo 124 Flhape @Btf" Faosma oot (0. 16)
(0. 10p (o 09) (0. 13— R449A, PociieusdA AVE
0.74 1.50 .04 0. 3¢ 1-chain {_ 2@ham 3. 86ha®D 2-chain
(0. 14) (0. 23)| Ros7a (0{12% (0. 13) 14664, PO R462A AVE
0.18 1. 04 | D283AB267A 0.1?2 0.32 2.5% SD
(0.12) (0. 09) k296A,H297A,R298A,R299AD | 02)x 0.032) MM7%A AVE x
0.12 0.10 | E303A83RA 0.11 x 0J]25x 2|24x35 X SD
(0.07) (0. 02)| H331A,H332A (0403) 0.08) Hg = Fiprixoggn 40 Fb =
Figrin Pl = Pl agnB330&RM2R| asma cl of AYE= Averfige |SDX= S andard devi ation 45
50 55 29 EP ( BB7ARMGAEMOAKBHIA VI | Xt gnt X X X Fi brin
Specifsicity PPIPIARSBINDB6ORpeci fifci X 1|-chain| X2-chai¥ [1-chain
2-chai n R267A K416A,H417A,E418A X X X X |D283A, H287A
X K296A, H297AR2982§§%%2%&AK429AE43% X X Xx| X X 10
E303A, R304A R4I0A <« |X X X X IX H331A, H332A
. 39A, R342A X X X X
i X X X X
5 o x e %ﬁgﬁgﬁmw St S x| X X X
D364A, D365A, D366 ag0n Rason x X x Q; X |x15
KA16A, HA17A, EA18A0477a XX x IX
E426A, RA27A, K42 FA—E430A X X X
25 There was a siriking correlation between those variants of rt-PA exhibiting fibrin and/or plasma clot

specificity and those that meet the criteria of zymogenicity specified above. In addition, two variants of ri-PA
were found to exhibit fibrin specificity but were not zymogenic relative to wild-type rt-PA. Table VIl shows
the $-2251 assay data for the fibrin-specific and plasma clot-specific variants.

\_
35
i&s‘-‘"
40
45

50
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HA32AR434A X a5 A )R()4§giOA
X | X X X :
X X X X SRR X X
X X D460A, R4A62A X X X X
DA7T7A TABLE VIl X X25
There was a striking correl ati on between those vari ants of Irt-PA. exhi bi t:cng
i bri of pI | e TIjterja o
ymogan: o, ty Lo pe BN AN L SBER ELOF SRR O TORAG yABANS BF A Lo L7 0. g
to exhibit f|brin >pMytaﬂt|C|tF9’1¢bu1 fwtch hd/Fglohogefifich rielPGticivg POPMeH -t ype
rt-PA. Tabl el Vil shoppek hg S-225] assay|data fdr the fl[rbrin-gpecitrc|and
plasma clot-ppg@ f| c vari gntgas 3P 33940| 4% H0 95 ¢ B0 457,6p8 Bl
TABLE VI I F| Bsth N-| AND PLASHd1£LPT0.08PEC! FI C, I\IO\(b &YI\/[XE@\{} ¢ YARI ANTS| OF
rt-PA S tant—TT—Fatth et bt FgJ.\u PH 1ch
PC/Ich™ PC/ Pl Ao AYE 050 . 35 & 079 2% 28
0.19 0.4 2. 51| Sk, 008 (0.103835, (Qggggs)
(0. 04) (0 Oig 1D : “EAIDA AVE : . 0 61 0. 90
1.47 51 Mutpag Fg/2ch1| 4Bb/%P | Fb/Fg2ch | Pl2ch |( @C@EY | PC/EIRCchOK)
(0.11) 4 (0 05) Mut&daka Fg/ 2ch Fbf Zch Fb/ FgZd4nh PII72Zch PC/ 2ch
PC/Pl2ch 15 | Ave 04081 p¥E 261 024 (- 3fea 92%9
2.61 0. R4sp 0. 64 ©0.18) 2| 7@.19D (008) (9,.@453) . 1)
(VOB) (OFt z 55 4=
.48 0. 9§D (0 13 181{0. D9)
/10) 20 (0 ,hé"?? ort¥ Pl iﬁ) "?53‘3? =
Pl asma cl ot ch= [E = A\/Pr:@i SD = Q'ran’iard
devi ati on Dep59|=tF"l$iF\°9€ater| aI s 35 The follow ng cul ture has been deppsi t ed
with the Amef Fearfigippe Cul ture Col |l ection, 12301 Parklawn Drive, Rockville,
MD, USA (ATCCPt = Blasraa n ATCC Dep. No. Deposif Date
40 pTPA33-2 | rcE Plasia cldMVR94t onA 68, 059 July 18, 1989 This dgposit
was nade undefchNeerginovi si ons of the Budapest Treaty on the Internatjonal
Recogni ti on pbtheddposit of M croorganisns for the Purpose of Patept
Procedure and {h ations thereunder 45 (Budapes]'E Tr ea’:}y)cI ;l_hl sr
%_e);gglet ﬁhQFgBan&amamdwaﬂl able culture for 30 years fromthe date o
Deposit of Materials
% The following culture has been deposited with the American Type Culture Collection, 12301 Parklawn
&h{» Drive, Rockville, MD, USA (ATCC):

40

Sirain

ATCC Dep. No.

Deposit Date

pTPA33-2 in E, coli MM294tonA

68,059

July 18, 1989

This deposit was made under the provisions of the Budapest Treaty on the International Recognition of
the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder

45

(Budapest Treaty). This assures maintenance of a viable culture for 30 years from the date of deposit. The

organism will be made available by ATCC under the terms of the Budapest Treaty, and subject to an
agreement between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of
the progeny of the culture to the public upon issuance of the pertinent U.S. patent or upon laying open to
the public of any U.S. or foreign patent application, whichever comes first, and assures availability of the

50

progeny to one determined by the U.S. Commissioner of Patents and Trademarks to be entitled thereto

according to 35 USC § 122 and the Commissioner's rules pursuant thereto (including 37 CFR §1.14 with
particular reference to 886 OG 638).

The assignee of the present application has agreed that if the culture on deposit should die or be lost or
destroyed when cultivated under suitable conditions, it will be promptly replaced on notification with a viable

55

specimen of the same culture. Availability of the deposited strain is not to be construed as a license to

practice the invention in contravention of the rights granted under the authority of any government in
accordance with its patent laws.
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organismw || be nmade avail abl e by ATCC under the terms of the Budapest

Treaty, and subject to an agree CGenent ech,
assures permanent and unrestri C{ngtog\%zlt-, aéﬁlllty of the p mﬂiﬂ mmmll
cen

culture to the public upon issuance of the pertinent US. #pa

. laying opaimst o the public of any U. S. or foreign patent application,

whi chever cones first, and assures availability of the 50 progeny to one
det er m nedAligsue WSUHQSn @otvatos §-PANeriand thaPint apressay aoh @nzimatiteativiti xdiitsits adlarger -
entitled tHéerential agivity batveey theongshalndam| and the tiP¢haina fiaimttiae wbtype sondivant tPAr ul es
pur suéint t RevigdePt(incl uding 37 CFR [err]1.14 with particul ar reference to
886 OG 638). (amé"a@@gﬁ@@ tean Pherwlalghiressubtituied gt anejeq qcishposiicn 3@oeed that if the
culture on minoagig inserted iafter gpe g5 both gkaming acigapesitians 804 apghdd%: erul t i vat ed under
sui t abl e cofn 8 '§°’° F't';"V\P‘f"fs dlated atmine; agid pasifions 297 13P5ptyseication with a

b| Ay t f the d ted
\S/![ ?al i |s H‘(g)t" e"%%ofc%'wgla?'ﬂg?f 3%“3"?*@21’?%5“%“[5’?@5' Xeot he ?nvgg?;sl)nel n

contr avent [ e_aut hor i f over rrent
in accof‘ﬂa@aﬁjﬁy BJ’LEE:{:S‘Q 1%‘ér%|nQﬁﬁa£\]ill?o ac| s‘ﬂ.@Jﬂtu&B 06 in 9 ??831 ﬁ% r?g
ti ssue plasm nogen actlvator (t-PA) variant that in an assay of enzymatlc

act i vist ya, exmy Riibrit of clhif £ Kherblh firfoSdnfitt AR is Hstiding, Wosmgtééﬁﬁésb ntehﬁsuqmgrgﬁlmgl & form
and the twgughmén formthan wld-type reconbi nant t- PA virtue of:
(a) an amno acid other than phenyl al ani ne substituted at am no acid
ROgi t i ort. 30ks vatant ¢flelaimad wisamdinthe adinsladidis aistiod. af t er one or both of amino acid
ositions 304 and 305; or (c) one or nore am no acids deleted at am no acid
i toorfs Pipatiant F@BIm 1 wherersthe deletion is\at podition/39, 300,1384) ot 30BA; 10 t he
nunbering of am no acid positions corresponding with that of figure 1. 2.
The var i®anTheovarigt af oleim 1\priscisd fromHee gmvmepnsistingl of GINSH itPaL EISDI-PAIFSESN ePAhas a
si de chai nF :ioﬁ'étt"’é-aﬁ’%ﬂ P& F398Q &PASI3Q4HR i P rid04N G18r 1304K5t-PA3i304Fh BPA;
var i ant of' ?'r’f‘ ?%’ér‘é’f‘n“’?%"‘%ﬁn’qqg HBAG3Q5Y 4RAS {303K HRA: I305R d-PANBOSQ t-PA;
aspar®gi ne' 13'"””’_ 'PAa]E Auf"‘ﬁ’é d299 +-Pcd3PR -PAH30L #PAS| 43021
wher ei n t hg diL 'd§ A 95"299|'hpé“ \5’%9(7|33?1f PR 0297301 &PA: d@Bfar ei n
the del eti o-iaéei- le 300 30 g2 BOBEPA ai m

7 )
1 sel ect edpA.T Qigy ko 'd.%_ d'g_r %ﬁqqi': t-PA;
E305Ks,t - PA&/215’§ % P OB )
304K t - PApA304I%|IM B ,2139 -
05

i 305N t - PAR1GrAGARYH, kmE&vziaﬁO%H‘l-r P 6D D ﬁ
i 305HH t - PA1oRGEATA k21 BW\ vl Ofbsin, ?éoskﬂiiﬂ%isﬁﬁmﬁéﬂ%tkzﬁ’éh VA 3R Irok 02
t- PA; d303PA;- d5:178)8508H t-PRAGSZIRES 121 0F0Ae 11 ARSI BR VB ARIFEA; t-ﬁﬁ%ﬁ%isaﬁ’&noa
d297-800 t aHAA, KA VAGA, TE52RAZ05HAPA: d@ﬁstmm.ezd%bmzﬁsfﬁeszﬂﬂ%&kﬁ%t PA;
d297- 305 t YE?RF30EBIOPASHE dt-44¥E7N,BRBA+BA2 t - PA; d300- 303 t-PA; d300-304 t-PA:
{300- 305 t-PA; d304-305 t-PA; d297,d300 t-PA; d297,d305 t-PA;
dl - 44, N¥84ThePa0esiof claifP/; seldicted dromf 3Ebéloup- dAsisting of F305H t-PA; F305T t-PA; F305N t-PA;
dl - 44, 121073061 1-PA; KI0BRR-RA? 1FSR6QF3GBHIA04HP APAL Hi-44/F305M1 OFD; @241 7930582 1:PR; dB0
V213K’°F305‘H PFW?'OEH' oA \,q-fsmmogﬂmmnvamﬂosm&m dFBUSIEARIG2PAK212R,

~ 44, Vv213YR1FSEBRH Fsoslirpt‘\ PA 1210R @311&51212'* 12 1R EWSH) t=PRA: do2-

i i S e
1210R @211%'#%Y9 %?9%\?%%@ W‘Pﬁg‘“‘r@%@ﬂ#@z&ﬂ%f%zlm V213R,

92-

T252 05 .

1210R, G%. A" %@%L\{% %5 Plég 1 q_arﬁ or ore of th @lf;‘ag
K212R, V2 13~ﬁld iﬂé#'t f rin ’f| Jo dent
T252R, F3054gedittcFdivity G a dhrhtor

vari aat of spedifti alivity ﬁﬁﬂlﬁﬁnﬁ-@&beﬁd’ B&ﬁ: aBivitHid a&3351 §s’é$ gan ild F305T
t - PA; F305bédtin féY it dor@indattieaktsne 5355 Bid suBtutibniid ﬁQpltofe Cy dolngig ctm éd wnth the

dl - 44, F305ddrréspbtiing iidtypd BPA Gfdmbintinoidid 284 to £hiino acid 504, s r s

dl - 44, 12104R fot2sldl BolbgichPaetivity, | 36%ided Bat-the VariBs dzbs-3da-HA r@ammmﬁa and
V213K, F305473S 1-PA tre Bgluded and sai) 3iiRuted biolyds? &idBtitutions sold i3 e redfdasof 270-280, t - PA;
d92- 5879, 1448-480R ate $0262R 2dnd RubsliuBiRs FrB 01 HedionP/A11 tHO0216]1 715, 1424 Oy 423 to 430; the
1210R, G21 1mimkgring Rf aFinoFRIdiPgEiiRs conpsRondir@o haidf fiureS¥D, 121 OR, @11

A K212R, V213R, T252R, F305H t - PA; dl -44, N184D, 121 OR, Q1 1 A,

K212R, V213R, T252R, F305H t - PA; and N184D, 1210R, Q211A, K212R,

V213R, T252R, F305H t-PA. 45
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8. A human tissue plasm nogen activator (t-PA) variant cap
exhibiting one or nore of the fol lgv he fis@00i cal activit gma "IM“H m””"l
differential activity between the one chai'n formand the

than wi |l d-type reconbi nant t-PA, a higher ratio of fibri n dependent

speci fi c actiheivhriant @ clins ivia@e the ERE1NLA ivoled3@6pidcing aR Ald, Wéd, Wis! Blufor ByLwithla
assay than waelichl érynpgativelly dRérgeddmiso deidgher rati o of plasma cl ot - dependent 50
specific activity to plasna-dependent specific activity in a S-2251 assay
“than w | d1.ykhe vatianpPAf cleima® aberein-the amido iaaidtused far treplasavhent 1is alating, @iysihe, Gefine,

am no &ci d dJupenineiasearagine; giutaming, yriits, lsucine. idadenaine phenyllenipaorayiosiiet h t he
correspondl n_l% w | d-type t-PA (fromamno acid 264 to am no acid 527), which
subst i t ut ihn'Mp Yasagt B%?t%'r' 9 Wheseip $e aminogadid used dercraplacaments lgninep sesipd, dbionirieat

the variant sasmweatmmwhnmm ipolquaine, Rhenylejaninepy( typFipeA473S t - PA are

excl uded sal d substituti excl udes substltutlons solely in the regions
of 270- ‘288{@@% variant o ngz?gg\ eﬁn ilupd a§'§ 1sed o jerlagprasn i glanio, §e"f‘?1 of WE—?"’P'@gl ons

411 to 41 14!3'@&!’ %&Q%%l O{ ﬁl%?em tR SL%O UtlIOII;]leS nu ?&Qﬁ |0ns
Co”eSpO” $48,°349°%51, 364, 65 o8
claims8 wheu@b Qeé '8?47% %B.hﬁ at.ang 'ﬂ\el'egiv the éorr ot Wil O
or Lyspith a neutral or negatively char e 0 The var| ant of
cl ai m 9 Wigreb Rarkhter ARMNG whbreH tﬂé%ﬁslsnﬁ@o”n i ﬁ%ﬁ%ﬁ@% 28§+ 798460380, 364-304! £5.
serine, 5 332,430 90| 52,31058A] 831386 ,408 410,430 NE34, X4R| UddF449, QUEL 38, 460 +482, or
iksol euci ne, 4phenihb adomésbéiing Wild-typé @-OA Neherelthe "k Qndicafel Afldratiois Sﬁlyahtnﬁt@ p%ﬁ@ In
e anm no aclesignated,cind te "y apicaleeaenitions at allpasitioncdesgfitdane, t hr eoni ne,
Ba*s{)ar agtne, glutanine, valine, |eucine, isoleucine, phenylalanine, or
tyrosi ne. 18, (Thq ¥arialhef oJeim i TArihat Gf RE87Ai trRAQ DASBAMHIBTA tbe K2O6ATHR9 P RZSBAIRZIYA ftPR,
repl acement ES@3ARSAM HePA, SHISIAEIS24 1 t-RAr BIAIARBI2AT BPA, TREITA EB4EAIE349AK3E1 A tPAL 2
wher ei n t he D3BHASFIBPARIGBA P4, E4P » E410A t-P&7HA32/8R434/2 BFA, RAS\ t-FAQ 4458 B849A290
303, 304, 3Ff RYEADISIAGPADASOARIGIA RN o DYZALPRST, 364, 365, 366, 408, 410,
432, 4354, 443 445, 449, 453, 460, 462, or 477, or conbi nations thereof, of
the correlhdi ?ﬂ""?‘i‘@"t\m ‘f'?i'“ﬂ‘;‘/ﬂ%""? asybstitylion ptiany pi-aminp.acid pasitions 2961289, iclusivanher ei n

h b 267, 283+287 96- 299, 303-304, 331-
555, *350.+ e ot Sr Bl BE Ry e S 35 dtsionand pasitgre Bt g
U+45§a ‘f@q"ﬁ %ant of cla%'z ?? R;vmb Qﬁﬁlgn?rre sﬁésmagg tn ev%f arcviunt éﬁg p§SHI§1A 2ﬁ§’g§r mclusuve o

i ndi cates alterations on ositlons

i ndi cat es1g2lThe LaHaht R Slaidd 1@L,herar9ﬁ.btsh6§tiﬁuda<%§ 5%5@&@%@ % b oof

cl ai m 14t habrdsponiAG ¥ o n, Thore ity )
E303A, R304A the"PAndidzitbé 3&#&%%#;70@#0% %ﬁ?‘a

E347A, B348A, E349A, K351A t - PA, D364A, D365A, D366A t PA E408A t-PA, E410A

t- PA,  HA3ZA TRd @ifidot bf dRAm 16%hdi09K416RAG17AIEBA t-RA 4PPu2bA REYM KIDSABAS0RAPRA - PA,
QA,GOA R462A t-PA, or DA77A t-PA. 25 16. The variant of claim 14 having a
subst i t ut 2leThevarien pf @iy ongrpimizirascs t 0atst tsidovoid & 46leakd 8 portionCdf tisifviger ddnfain it
variant of epreaspandia wikivped-PAn al ani ne substituted at any of amino acid
p03|t|6’ns 296-299, inclusive. 30 18. The variant of claim 16 having an

al ani ne s¥hdhe yaiers of any qee ehciakps & i #lothat dirgjan R dcigrpybstih@on2ipeertion oc altirvat.a 19.
The vari ant pBﬁ‘“&I‘H HP 1184 PRr A#8v450 etcorpsperding wig-type humaat-PAosi t i ons 416- 418 or

426-427+429-430 .0 on e t-PA, where the " +
i ndi ca esg‘{"alT % taét’tf 8}%3"5%?&93%? °t"?|‘8°fd%§t"t“f"c?ﬁ’§ grétegfﬁ‘éf’f%‘ﬂat aming agifh &84 _

i ndi cat es s desi 20. The vari ant of
claimi9 %‘ﬁ”"”a% g B B 0 5 B SR B i3 I b e S o
21. The vari ant y one of clains 8 to 20 that is devoid of at Ieast a

portion ofs, trh@vaflérﬁ Bfediairk] Qm&%ﬂ;msuﬂ%s;ﬁ%éﬁ@ﬁtﬁag ﬂL n'89 ob¥hd g)n&a%/{)gﬁduig @Atype Qpg2-

The vagd ant of any one of clains 8 t as an am

subst i t Ut260Mhe VaNBRIdiaf ofS oG4RS i80B 2Btiha 1P Aol d?rbnﬂnyacih}%e-ﬁ@‘}nck?@e,% the
448- 450 of ecarespagaywiidigpewPhd-t ype human t-PA. 23. The variant of claim 22
that is devoid of functional carbohydrate structure at amno acid 184. 45
24. The \2Ir Adistue plasraingemantivatdr (AR aniBnt Scdoming 3o $14ka 18 whith GhsyIamy bubsRelod\it lhdnn
the gr&wt h pirositions 888N of the corresponding wild-type t-PA 25. The
variant of claim24 that contains an asparagi ne at position 67 of the

correspo 8o ﬁqnqqudoq ifying ftiggue plasminogen activator (t-PA) variants which have a larger differential
activity between the one-chain form and the two-chain form than wild-type recombinant +-PA, compris-

33



50 26. The variant of any one of clains 8 to 25 that is qevoi d of am no

aci ds; 92-179, inclusive, of the 0" ng wld-type t
pl asm nogen-activator (t-PA) var antézgggrg(lljl ng to clai m g mmmmum "mlnml
substituted at each 55 of positions 296-299. 28. A method foor -. " S
i denti fyi nimgt i ssue pl asm nogen activator (t-PA) variants which have a
| ar ger di f f efsubstiakingeantamitiotayid biéntrphénRIamIRCat @lmb Beid gYsibrads; drhe t wo- chai n
form t han w (Xnseptipg ar @ciondmidediatond ofbdth of @G bad posiions 304&rd@0siar 768 Bl i ng:
(a) substi t ufc) delpticgona i more awing acidshabaminhdiaciv gokitiony R ta 305 mcladiveam no aci d
posi t Fon 3@5Yilddipe himan tifdethe humpedng of arminmacittpositiont teresmndingw tHaosfhigwé 1.am no
acid p03|t|ons 304 and 305; or (c) deleting one or nore am no acids at
am no ac3®d THoRethqdcsh Slain?B whereig i anfingcacid siistituted, or insertedgfas wiskdel cliajntbat bameshort - PA:
t he nunber P as(ﬁ“"ﬁ'i‘???ﬂ‘d”%ﬁ’%mposmlons corresponding to that of figure 1.
29. The JéEIrQOd Ofdoﬁ ?Q ﬁ %BEI n the am no acid substituted or inserted
has a'si Method,of, gigim 28 whereip ¢ tam!i’elagd!ié"sﬁd"f?ydrogen bond donor. 10 30. The
nmet hod &l amno cid is histidipe. 31, A nmethod for
et 1y s B AR b Mes ARt et b L b ger bl ornegica
activity COWlhﬁdudldﬁget Iegél) é Q&ufupgﬁﬁ: Qmﬁ‘an Jn{%%? n%e%gllng}r?o | UbSt I t Ut on
i nto fshe profcame PR Ehifo Q.f:d 6dsr§ FEHHIQ ﬂo%excludm ssu %
(am no aci d ragsslot £10De6 a4s-40, 7 62-&2'9%%&&%&60 'OnS
solely in thg éc%hlﬁb’lﬁleQésu%ﬁ&%&h’ﬁrﬁ%'ité%ﬁbabﬁ?@f % Qﬁgﬁmmand' ng
wi ld-type t -tidigicainattivitley: (8)Cd R8I diflerénlQ acity bétwéth the E’nﬁ-c\@ﬁ l‘oi"‘H’l‘tangf b thd-chain
Qabl ity dbrmeshin bild-iype reeoebitent PA,6b)O& highé? rhtdl SFORMINGopBhdehiOsheft] activity to

i vdot i es: fibaogen-deperglent spacfiit ectigint in alS-2261 as¢ayt tanD@ld\ype it-HA) 6r (themghbaﬂafb drorm
and t he t wo-Ridsmi plofdspendert apecific halivityytp plasneadapdndera Siecific &ty (D} S22411 ghwrhahat | O
of fibrin-d 'éﬁmentPAsgA ¢ proviseahat wéreeping for divity (a) is extiudediwherg @e-sdisyintivnesih
speci fic act[egpn icht-EA Sop Pesitionsidhijo pesition Wi, drom ynositiant 41849 paitiof @23, ar frorgher
rati o of pl ROFHPNARYto-Rgeitine #3Q the nymbaring piaminetarid pesjtionscopbspening debe otitgute 1.
speci in a _S-2251 assay than wild-type rt-PA; with the proviso

tivit
t hat scfﬂsifn “f%r“ gl 3 jwherein the HRA vasiant Eﬂiﬂsoﬁcmﬁes Rroflucash ify 3 transignt espressisn n
t he reglon t-PA fromposition 411 to position 416, from position 416 to

posi ti orgdgg, maﬁodfgf%mnpeé e'ré?nthe s3b 10tcR SvDles B0 0 Ak, ASR TS it Tt Bsc O
d posit ¢ iy p'ﬁ?‘"ng%@Aser'@s'r?@{’%bHysoq‘
%IJal rf?Bl \A%e?gplen the t- %var |gatﬁvt r?'nedamé‘gé’% led i s produced in a tran5| ent

expr essisaNTIRYHRIA of Rim 33'Fhdidi nlgqep%fce ntils Bt Jir r B Sa75 BkSdob !

i nvol ves rga) 8Hidas, $99+8420.347°649+ 354 %53%53435@?36 %M{@)? 408 4 &féﬁ? 8£ PA
Wi th a neuazalkogd3oNdgasd, Y, Yascaad, desh B5) 486+ 23! & or4 the ' m 33
wher elsn t hef the Rbras3poWBIRG wild-tys t-PnSwﬁdr@m{aS%'Qﬁﬁncat 304
322, 331- 3B@ignaBdDant 42, inBekibs Sepficements ht aliPostiohs den 80~ 62 3

408, 410, 416-418, 426- 427 + 429-430, 432-434, 440 445 + 449, 449 + 453
460 + 4@2 Thﬁmetﬂbﬂzbf claim 34 Wherein thecambionaeidi @ fok eplatddient i3 Talanine, sefine} thRonine,
corres ponoﬁsngagmel glutanginge valing? Reucineh @oleucinb.eoh8nylalaning bictoghss. r epl acenent s only at

t he p’65|t|on designated, and the "-" indicates replacenments at all

posi ti of% Hegmegra pledpim 88 wheraipstheramipg,eridyfsed foniepla@mentiiaianing. t he ami no aci d
used for3 r Iacerrent is_al anine, -serine, threonine, asparagine, glutam ne,
val | ne Te i , gj ef%; '%FP'a?nt r'reat Rofitian(s) 867, A +2@029§s’-99 T398-39fet hod
of clg /%q 66 18- 1(2;‘ f?% Pa@gg@‘?ﬁﬁg@;% d@;g)? The
met hod of | in S +
287, 296- 29 §°| g‘gg‘i pﬁi’I}]’"s?Qg“’"i" “?47- ?—sﬁf"e -2l posftsns 410,
416- 418, 426 4 7+ 429 430, 432 + 434, 440 45 445 + 449, 449 + 453,
460 + 488, A ORA hBdotf enk g WRVBRAPGRAIDA i | d-type L-PA where the 7+

i ndi gat es replacenents only at the positions designated, and the "-"

i ndi cat 8% A BIRA MEIBEIRI BnBodiy 1d! varidd claimg)s desi gnated. 38. A DNA nol ecul e
encodi ng the variant of claim1. 50 39. A DNA nol ecul e encoding the variant

of cl ai #0.84 DNA molecule according to claim 39 whersin the variant has alanine substituted at each of positions
296-299.
55
41. A DNA molecule according to claim 39 which encodes R267A t-PA, D283A,H287A t-PA,
K296A,H297A,R208A,R200A {-PA, E303A,R304A t-PA, H331AH332A tPA, R339A,R342A t-PA,
E347A,E348A,E340AK351A  t+-PA, D364AD365A,D366A t-PA, E408A i-PA, E410A -PA,
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- 40. A DNA nol ecul e according to claim39 wherein the vari m a' ' JIII
substituted at each of positions 3 41. A DNA n'?ola] Qm ﬂﬂ“[ﬁ
to claim39 which encodes R267A tﬁ%}ﬁmsm t-PA, | "+ ¢ L m s+
K296A, H297A, R298A, R299A t-PA, E303A R304A t-PA H331AH332A t-PA,
R339AR342A K416M41 ERQBAAN B3R AE428A B427KR9Z0A EUS0RA +-PR3 HAS2AR3SA + PRO GRA4da RAa,
E408A t - PA, H345AR440A 94, R34DA,D4532R-F)\, BA60A RE62A BRA of DEAAIMA T A, EA18A t - PA,
E426A, RA27A, KA29A, E4A30A t-PA, HA32AR434A t-PA, R440A t-PA H445A R449A

t - PA, RA49D AERADIG oxprassidDMeCid, dRrBRAin ta-tiavsforoant BT del, df ekplessidithe BNA egjubrealot €
expressi on &M 88 capable, in a transformant host cell, of expressing the
DNA sequence of 5 claim38. 43. A replicable expression vector

accor di ng%¥ d\ 1epligatis expregyingvester agqqesting typiaim 32 wharein the dranstoemant host aslliseukanoticc. 44,
A repli cagle expressi on vector calgabl e, in a transformant host cell, of

expr essj ng"t aPlISRbIS RRPSRIGT VEctgTcaRadle. in a tapsiprgntbpst oll, of axpressing e BNA segupica 8k on
vect or “4ccor®™d to clai m 44 wherein the transformant host cell is

pr okar yot <. I e .expression, yectar according to ] aim44
wher ei n thge' Avrégicglﬁr?ﬁ Jxﬁ%éélogl%géﬁ?rﬁgwﬁj 3‘%?‘%‘%‘%8&%{?“ @gfr s B"anph“toqel?ﬁ&"ikﬂ%'ﬁs
296- 299. : Af ' ' - - ilable from
deposi tg nf@%ﬂ%ﬁ%ﬁ%ﬁ@f&é{gwg tt(; %:]%fnld'!g ﬁ'{] ék%;ﬁ@? g?’%%t&g%/\% 'ne'? Hbesm\lftgg?toelgc Yot
claim42. 20 49. Eukaryotic host cells transforned with the vector of claim
43. 50. Tihe Thekdctr ofclainh 36 Mut4Sp1PREG-2, AaankaRnT dep&t hdmbef ATG 68,058 cel |'s of
algim49 that are manmmalian cells. 52. Host cells transfornmed with the

ect or of 48& |Habtroelb4randiamddwaithitesisctoredf bisimof2. cl ai m 52 t hat are eukaryotic

| s. 280 54. The host cells of claim53 that are capabl e of transient

expr essi of. dukantetic s celictpnsformed witicthelvaalyr dfickim/48: i ant . 55. Prokaryotic host
cells transformed with the vector of claim45. 35 56. Host cells according
to cl ai m 5% Tameslle pirrlainy 49 thatrareyesstpells. al ani ne substituted at each of
positions 296- 299. 57. E. coli host cells transformed with the vector of
cl ai m &7, Sadhegells o qaim Adbatiaregpanenliangelsat i ng a vascul ar condition or di sease

conprisin t he eytically effective anount of the variant of claiml in
adm xt ure%\ﬁ"ﬁt °8'{33ﬁ&#%'a%€‘m“i“&°a‘1°ﬁ9f e Mabl e carrier. 59. A conposition for

treating i LJ or di sease conprising a therapeutically
ef f ect gyegaé\r?g%ﬁ#g s &%B'%o%é el gres %’ygﬁct“@? claim8 in adnixt ur & wi th a
phar maceugy, ' 0 tion according to.clai m
B0 whor of ot Rarars e GRUGIR'SS il Lo Handant BERETA & B AR ek bgand v
296-299. 50 61. A conposition for preventing fibrin deposition or adhesion
for mat i 0nse0 Prdkerfstic st coM trareidield With fhe Jeckd? 8f ctF us.i cal |y ef fective ampunt of
the vaed ant of claiml1l in adm xture with a pharmaceutically acceptable
carrier. S Hoh celsngeesdiig 0rlain052 PPl thb ivi@int Hab blaninekaBHGiedi 20 Bach lof EiiERi 208
formation oreg.ef ormati on conprising a 55 t herapeutically effective
amount of the variant of claim8 in adm xture with a pharmaceutically
accept abl &- Eagafiihest cellg Fansforrfigd vith 6 ediG ®f Edim 47.

40

§8. A composition for treating a vascular condition or disease comprising a therapeutically effective amount
of the variant of claim 1 in admixture with a pharmaceutically acceptable carrier.

59. A composition for treating a vascular condition or disease comprising a therapeutically effective amount
45 of the variant of claim 8 in admixture with a pharmaceutically acceptable carrier.

60. A composition according to claim 59 wherein the variant has alanine substituted at each of positions
296-299.

50 61. A composition for preventing fibrin deposition or adhesion formation or reformation comprising a
therapeutically effective amount of the variant of claim 1 in admixture with a pharmaceutically
acceptable carrier. .

62. A composition for preventing fibrin deposition or adhesion formation or reformation comprising a
65 therapeutically effective amount of the variant of claim 8 in admixture with a pharmaceutically
acceptable carrier.
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63. A conposition according to claim®62 wherein the varia e @i :
'substituted at each of positions B 3579 BIi’atent ansprl ~0h%9 "Iﬂ‘m"im”“,
Gewebepl asm nogenakti vator- (t-PA E Vari an di e ei nem s ox
enzymati sche Aktivitat eine gr6- |Bere D ffer enzakt ivitft zw schen der

ei nket t i&jen dompasition eccdeling 2o\l EBRtihg@in thed Vst Ings 1k shbsBRRE &f ead bidsoé@iods- PA
auf wei st, aer298.und von: (a) einer anderen Am nosaure als Phenylalanin, die
an Am nosaure-Position 305 des WIldtyp-t-PAs 10 substituiert ist;

oder ( b)Patantanspiighenosaure, di e nach einer oder beiden der

Am noéaure P05|t|onen 304 und 305 des WIldtyp-t-PAs eingef(gt ist; oder (c)
ei ner oder Sayabprlzsaynoggnaidiyaon(rPA)Varigste dimin pinam Aesaycrsl enzematieat O PINB@T6-bi S
ei nschl i ef 'F?B@HH@ ZWSF'BP - pinkeiiigeng B st deis Peplketigan o @lserekambisartesr ung
der Am nos &‘? entspricht. 2. Variante

nach Anspr uc b tu %@Egn ﬂ? ?E%Y'ﬂ%"ed'saaﬁ"ng@rPagP@ 3R Wildiyrdt-RéS e

Sei tenkette ir inda emer éaer% i V% r lndunﬁg Donor wi rken
kann oder wi %;,g Crante RAcH ﬁ?ﬂ\’ osYReR Otir % ¥8saur e
Hi stidin, Ty, )Oeﬁdepod F ég}\rﬂmo Yrod, e dh'odh Rin g}os(agrsrP g‘ mschhéﬁhc %I ant e

nach Anspru IaiBLE-PAS a?s H G 541
Ansprch 1, ovep ,I,Idmwgfe L sc%ung an ngltlon 33’3}%@80 sm er lé;%g%er

6. Variante nach Anspruch 1, ausgewAhlt aus der G uppe, bestehend aus F305H
t - PA;  F05Variant®Aach FARSHndsh i1; Wi dieddbdfitulertébder bidgbnigte’ Ankibsadr gg%éterﬁéue BedftH
ta;,,E’A; i 304die tals \hﬁér;‘erstoﬁﬂﬂddnés-lﬂﬁor wirkdMidnrt odB¥ Wirkt. 304R f-PA, 1304Q t-PA; 1 304HH

-PA; i3CBH t-PA; 1305T f-PA; i305N f-PA, K., 30 |305K t-PA; i305R

A; 20i 305@riantPAach BGdiich 238G die M]noéﬁﬂ@SlHden.— Pyxosirt] 28gardginP Aysirt] 20dhid ofd,
d299 f- PA, GYBoOD ist- PA; d301 f-PA; d302 f-PA, d303 f-PA;, d304 t-PA; d305
f-PA; d297-298 f-PA, d297-299 t-PA; d297-300 f-PA, d297-301 f-PA; d297-302
f-PA;, dZo7Yasienje pachAnsprshy 3. worm dip Apjrosdyedtistigiost. f - PA; d300- 301 t- PA; d300- 302
f-PA; d300-303 f-PA; d300-304 f-PA d300-305 f-PA; d304-305 t-PA; d297,d300
t - PA; 2d 207 V3§ae nach paserugh 1. pwpringlie SW%QGSEPSF'O'P%W 30,304 ofew @5 privlabA;  dl - 44, 121
OR &1 Aﬁ‘KZ 2R V213 EA dI %4, 1210R, @&11A, K212R

V213K, FI05HT o DAk Arpah A b ey iy A Bou
di - 44, V213§, ] 5 £ S0RNE : P4 PR o7 sl oA, .3o4n-

dl 5 44,1210/ Lo
PA

f-PA; " 1210/R0654-PAAGRT 4Ba; dh0s &
V213R, T252§307-b@050; 207801 DB 43758 K03 1.1 T At
d92- 179, F3QsatdBoo82 +68:24360.503 tillﬂ\lﬁféo@aﬂ-ﬁ/\ @6(2535‘(-33‘3&’905 d30 tPA
d92- 179, N1d6ndd08 1R, di-44N184D,F$03i LAA; dﬁZﬂJ%B’sA/QﬁA?a,ﬂZzﬁSRGEﬁQWm&\BﬁR g 79,
1210Hs Q21 118; K24U2RBRVEAAR, K% AR1FKINDSH +-PARAN-44BTIK F081D b -4y T2e5K] F305H t-
dl - 44, Y67 NPA; 308EV2H 3KOFR52FF3054 1-P /A rl-94, lmmtrsémpm@mamoamngh&dvzampsé%
Quppe, betstAe I4ORIG2INE, KEROSMN 3K, P3USH F-RAST10R,GRAA, KE38H, N2f3RFA0SHIOG Wi-f4NTép, F305R
t- PA; F305@I0R,G2MA K232, V21 SRR52R [F305H, t-PASNTE3D.BHDR G, K293k, \I2TSR, TBRHEHI0SH PA;
dI 44, N182A), d9R378F305H [BRA; d92-178, 1210RIGARIA.RD2RNR13RFIBR, t+-RA2 IR 17418BED 121 6FPA:;
- 44001 21 02114521 28,V349R, 5252R\F305H K-PA- G8P5¥79.1 1210M,G21 1 BRI 2RAR13RA T25RFa0%H AEAL 3R,
F305H t- PERINEISHEPS: und ShifY67TNEOSALPA2 1 2R V213R  F305H f- PA: d92- 179,

N184D, 1‘%% Q1 A K212R V213R dFBOrSth PAh do92-179, N184D, 1210R,
G211A, u e fgﬂD 1210R G211A K212R,
V213 T2 c@ Q, qZ 19 ﬁ%ﬁm F@%ﬁlf“ RIOBRLEPA i34 He-PA; gi-44,
Ve & 305H 1 A O5H 1 1-44, 1510R, 211A K212R V213R

N 213K, FI08H -2 |21o A,

Gevvebepl aSFFR Qi@él?‘féa bﬁ( é?'i 121 ,?\5‘2 ' tLPA 'df2-4 (ﬁé&s '%b’#x Yé oder
mehrere dej14m! a6 ePALAGL158) 210! (a4t 12 ke TbRAYb K éﬁ”Fsdps Ai. or

Di  f er enzakdguyidibh, G £ GRRR, $RBR S Fsdsgw G b, “Form
al's rsekonbrzamm:msﬁ\ﬂbhdtyp t-PA, ‘ein groeeres Verha fnl S von T rin-

abhangi ger spezifischer Aktiviftt zu fibrinogen-abhlngiger spezifischer

AKtivitat Mensehliche GeletipRaminigsmytivatbs(t-MiNveiand; 8ib iPdor LAGCEL, Bihd) odik Afofeid Sder
Ver hal t ni SolgederphicisyisaigaAkiMiitorgasandisonoirgeFdBpre Ditrenuliitat Mibdhgh et leinkettigen
pl asma- abHarmy gk der ayeikatiges Etver ald\kekombiahtbr Wikdtgp-tFRAbib-gRsRbrbs ABHBMisabS fibrin-
W | dts§ p- r tabhéngigeragenifistheyMitivitinzu fivenagbmabhingibeBspaaifischot Aitivicie Bitein@in822251-Assay

Ani nosaur elsSilidsxrr-RA. joder aimgrpieres Vethiibisoms elasridgeritnengs-abhiagigptspeafischaumiiatitT  *
C L M <u plasma-abhéngiger spezifischer Aktivitdt in einem S-2251-Assay als Wildtyp-rt-PA, dadurch gekenn-
zeichnet, daB sie zumindest eine Aminos&ure-Substitution in ihrer Proteasen-Domine im Vergleich zum
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entsprechenden Wl dtyp-t-PA enthal t (von Am nosaure 264 bis
527),. wobei die Substitution fO fg@l i sche Aktiviti l“ﬁ[‘mgm \\M\
I st vorausgesetzt, daB die Vari anten 02 t-PA R304E

und A473S t - PA ausgeschl ossen sind, und wobei die Substitution alleinige
Substi t u- t ientspractionded aVildige£-BA edieir (dF Aminoskafd, 264 88 Amind&ilreltar), Vadddi die Subdtitusbrel
Subst i t ut i orféndiase bidlegiscBe Aldivitih esmanfwbitlich ish vorausgesétkt) dasléiVarianieh 2063802 1408 R304E+ 30
ausschl i eBt ;t-RA0BIMS ¢PA uhili A73E ¢-PA rRgsgesehiostan simh and eobBiodle Substitdtion plaimige Substifo: g.

1 entspric httioned. in Jery Baggichen 274c [280\448)1 450 lundBF02\wSRT wundcBubstifStityed intdet Bameicitkasi11 -
Erset zeh ei ridf. 446 g4230der 428j- 430 @yssehlingie wohe| die Humerleruag der Amingsiuze-Rositiahen jenerdrat i v
gel adene Am%é&[?ﬁ%’cﬁfrf aft. 10 10. Variante nach Anspruch 9, worin die zum

Er set zen ndete Am nosaure Al anin, G cin, Serin, Threonin, Asparagin,
d ut ani n, ag PSRruch & yyorn, dip Jubsfi Fraotzan eisercio.App.dis. (Gl ager Lyg gurch
Vari ant e nac"Hn Rﬁlgﬁ‘ PEH "ant'\’/\B?Jﬁdﬁned?"é fgng zen verwendet e Am nosf ure

Al ani n, S% nanI R ruc n 'ﬁsé um Ersglt am n
| sol é,g; in g 2 mn@ ure %ws ygion Seyin,
V\E:‘)I ﬁug: 2 zum ei;gze iL%:/er vvend {Pii&m ééleuc aha"ﬁc’d%eﬁims'" rg?l'hr eonin

i st. 20  18.vaXad Adh AndpAich o WSHRY dE Qurt & &QH Sds i on
267, 283, 2&£paré’gﬂ'56lu%9| ;Va?lga.euca& gole I;:lee nm:’ggﬂr %%m g.%gﬁén@‘é&m ﬁ%&dn
349, 351, 364, 365, 366, 8, 2, 4 440, 445 449, 453, 460, 462

oder 477 ezlomrimk déﬁfmisﬁtﬁéﬂ @ Warth MWEQ&é‘an QBHwres ARMRSHRR AlnndSaHR olisr PARonin
grfol gt. 14.stVari ante nach Anspruch 13, worin die Substitution an (den)
O0si tion(en) 267, 283 + 287, 296 - 299, 303 25 - 304, 331 - 332, 339 +
, 349 13.340ante BB AnsB@idh 12, 36/ diel SébstitdiDdn ard Basition 287 283} 48Y, 2961 a7+ 2984999, #0890 +
453, 460 + 4£8% BHe2.4379. HRS34ENMEI8CINNIIN3GHT 3661 408- 410°F82, 494f H100445, Moh4ss, das
"+" Ander undéh 4fRipderty7wder an grmibjedtiense davoo déstentsprechoncen Wildtsp-t-PAs effigler ungen an
al i en ange ebenen Posi ti onen angi bt. 15. Varianfe nach Anspruch 14, d.h.
R267A t-P A‘ac I?'Acfﬂspmf'" RQ@GW“UPEWA@G"F&@M@W@?th P, 2950 299, 303
E303A, "’"R304A3{’4:§§\ 410y 43P 435 ADNISTS 440 449

E349A, K351A { "9’ n dtyezt A\ offolgh wvobei dps (34" ngisungen
HA32A, R434R“' a“ﬁ/é:z’ﬁﬂ%tﬁ“e{‘ ﬁ?&“mﬂdrggﬁg D{f %‘"qumn a'Raa@Rgebﬂzﬁsfﬂs'W"?fb@"QBHGOA

Supet] it (oA Zﬁgﬂcfgﬁﬂ%evv%kasa% a0 g& A Febo i ”

SEs E34
ST nSchi™ el | capene bonlcbooA shh Eas SPACES A L AR A ) Dk en
Al anin an | Q@RIRMASK, DASBALPAIDUEEA, EaﬁzA’ttlﬁAns‘dar Y1 hech th

18. Variante nach Anspruch 16 mit einem substltw ‘erten Alanin an Jeder der

AN nosi ur ¢ Regdntel REtR NAnSGchDI4 nft Bid NSubSRlibE Bin 29 dbP AmiRLuRBSitehas o6 bis
Ansprueh 12 eingehliaBlichdee Substituti on an den Positionen 416 - 418 oder 426 -
427 + 429 - 430 des entsprechenden Wl dtyp-t-PAs erfolgt, wobei das " + "
dnder ungel- Yatian@macheAnsprgpeiGeiicarem stbstituierterPiaviint dngeu2Ndes Athing&ire PositighBit 296 bRy € N
an al i en angisepblia8lichr29920si t i onen angi bt. 20. Variante nach Anspruch 19, d.h.
K41l BA, H417A, E418A t-PA oder E426A, R427A, KA429A, EA4A30A t-PA. 21.

Var i ant% T?aé’ﬁf'q‘te%@%@isw% 1§amit elmmubat}mrt@ Alanfr(an Jetler de AminasiigestPositianerA2aScieni t t
der Fi ngerd(?l’?ﬂi'ﬂée H@@%O entsprechenden WI dtyp t - PAs fehit. 22.

Vari ant e r.' e| nem er Ansprl che -

Ami nosl ur e- 9&" s qﬂg_gg (5’3'&5‘3?!1 neaﬁ"%r ﬁ‘éﬂdﬂﬁﬁtﬂ%n“ f387- -
119, 184 - %, g f;n s g "E'}ﬂé'rf"’V\PFQfP?HS"Q" PAs
auf wei st 5 \‘? arl ant e hache ﬂﬁg o pstgﬂngn ?"E kt i oneI | e

Kohl enhy digahariahio WkdnUnsdtn 1678, H"Rﬂsﬂrl%tﬁﬁé{ B‘R'igé od% E426n |§427ﬁLﬁ ?3§A 28,

Vari ante nach i1rgendei nem der Ansprdc I-hner

Wachst unsga ke HasrBRenddMem @6t &1 @&Q n ' bt -
25. Vagd ant enﬁb?ébhenﬁ&?%ﬂdiﬁ:t Iﬂéfehﬁ'.:se eﬂﬁ%ﬁzgﬁrﬁﬁn E%grl'rﬁ %&ne@%@%}w bes
ent sprechenden Wl dtyp-t-PAs 5 enthalt. 26. Variante nach irgendei nem
der Anspraac NariaBte -nadbirgefidsinethi @r ARSpRRAAB -, 82 ohb AmlosibfetdubaBhib:BintidPg $asr
ent spr echenel®schidd alt giner Positids 1121 119N1841-0188 éder 448 - 450 des entsprechenden menschlichen
Gewebepl asnmWildigehdstauiwalsior - (t - PA) - Var i ante nach Anspruch 8, die an jeder

der Po%itionen 296 - 299
23. Variante nach Anspru;:h 22, der die funktionelle Kohlenhydrat-Struktur bei Aminossure 184 fehit.
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ein substituiertes A anin aufweist. 28 Verfahrsn zur ldentifizierung von

Gevetiep! asmi nogenakt | vaf or- (- PALs Yalgrage 9 die eine or EE?W!JHLHMIIIMI!HHIII

rekonbi nanter Wldtyp-t-PA 15 -  aufweisen, unfassend: (a) Substituierén *

ei Ner  anple Ve HadoRlerideonl dor ARGHRIEhe BN @ NnrbiHalB QRAWabsRASHih PomB RS ddes

W | dt yp-t - EWisprechehden WindypEHPAE Gigiesdyliedt BEr  Am nosaur e nach ei ner oder bei den

Am nosi ure-Positionen 304 und 305 des W I dtyp-t-PAs; oder 20 (c)

Loschen 25 Netaniedwech sadpruch 4, diarieino Aspaiagie ran cRusiten 677des ertspracRenBars WildtgsrEerns297

bi s eisnschentediti i ch 305 des W dtyp-t-PAs; wobei die Nunerierung der

Ami nosi | ure- Positionen jener in Fig. 1 entspricht. 29. Verfahren nach

Anspr uc %2 ¥ariapig mpch icgerdenpm sler Angpriiehed oRfe fer alienfypinasiuren Fhbis) oinsshifedlick 17ibdes

Se| tenketté"‘fPé%cf“i"E?" Widhe-tA8 g s er st of f bi ndungs- Donor wi rken kann oder
2,3 § rfahren nach Anspruch 28, worin die Am nosaure Histidin

| St ?1 VEPY! e{ﬁ asing Iftlaaéqﬁ(tlw Yariapts, H@ch\/{gﬁpmch 8, die an jeder der Positionen 296 - 299

Gewebepl as Al REEUHeRee APAP 8RBl i ant en i t spe2| fizi erter bi ol ogi scher

AKLI Vi tfia ﬁglﬁq&htﬁlzuemn 90 Gew, e agn?i?l en %ﬁ ﬁ" ndﬁSt el l?ere Diffe-
e

Am nosi | ur g
m noggnakt b ?Amkno§ I ure- SI t on al%‘f "“a’pé "PA

Substitutio bb&h b n ] 8 g -
50503 S eiﬁéﬁ?‘iéﬁdé*éﬁeﬁ"?i‘éﬁﬁ‘@v@ il e diindcty

Screenen der(by Effigeni diieP AfIsHureP Al Binbrodes beidbh AntMosaurd-bPds@bfRh 1304 GhdSos06R"
rere der Winhypasrds odaS bi ol ogi schen Aktivitilten aufzuweisen: (a)
e gr 6Ber gc)Divkéhen einat idéri mehterer AminbsHQIdR Bn dén Aihd3k@é-PosHiohbnf207 Bis WinsthibBch

zvei ket t i gerBOBdesWildtyp-tiPakiovhei diarNumbrieviing dénymiriosidRe-Pdstidnes jefer@i Fif.ar édpricht.

Verhal tnis von fibrin-abhlngiger spezifischer Aktivitit zu

fi bri nodf@nVerishiem gecheAnspipely P4, iwoimdiie stikstituiarte i aderi singsiligie MnBirosRRe bind\Seitenketib S

W | dt yp- r t besiiet. discRls WassgrstaifbindungetBenoe wigkew/kanh iofldr wirkts von

pl asn’égerl nnungs- abhangi ger spezifischer Aktivitilt zu pl asma-abhangi ger

spezi fi ?Bhg?’faﬁ(g’b?ﬂc(}r“{'ﬁpfu‘:ﬁ?% apiinetin Ainosire Histidinista] s Wi d- 40 typ-rt-PA;

vorausgege tivitat (a) ausgeschlossen ist, falls

Z daBd’g t?f reene(gewauf Ak Ji
di e Subs k M ?1 eL" 'lyﬂu%?’%'l W@B@P‘Eﬁk@ﬂwlﬂi laniensmiy sppzifiziertgr b'°'992°3h‘25der

42 430 m lerun a re Pos t|on ener in
gl')g f ent st h ngb I{j?@jgéum giel mos %nenSI ?og 517»2 m ne v02 %% en de
t- PA-Varlanttgnénrgn % ber} s on p

wird. 33. Vepiah gﬁnunaac Anspr uch , vvorl n [ e B ?t? | on das rsé‘?zen

eines Arg, APscrdahén dePrdsuisisHder-Mn- VYot GHrd/ Pari& tA‘eﬂé' b&h h.%r% doF H:q Oder
negatdsv gel antidyRchdii AkVRitbh betzuSicshBia) of® g?&’sereVﬁff r 5@&50% éé?rddﬁ

worin das Erfesh 26ndewbikkigbn P i ARErSIManteOWildtypIPAT (bF @B%@s Ve%&%us 93 -
304, 322, 33ibrin-abBBigigedSidzifischet Aktivitit 7zu- ﬁbBﬁb‘Qen*abBﬁ@ugeB&ﬁzMSc ktivitat P einerh G- -

362, 364 - 3BBI-As$8)8als MBtyp-A-PB, eder I0P eindREBeres AariklitnisAdf plasriabSrinndrge-abhafigider 440,
445 + 449, Anerifiechab BitivitheQu plasttiZabhibhgigerdspazifischer AkGIEED indierD 225103349 MalsOWHd-

ent spPec hendmﬂ-w | vdtaysgesetzi AaB das fSolegrten aviisivititda susgesehlidssdmidic fallnd)e Subistititioan den
angegebenen i3 PMEer9ich ryon Resitige 411" bis 4181 #8r-LA29 erer 443 aA30ciegta gtwiydib dlumerierung

Posi ti onen &RgMprosiusPasitionepdenerin Fign! engsprichnspruch 34, worin die zum

Er set zeﬁzv rV\ﬁndet e Am nosaure Al anin, Serin, Threonin, Aspar a%5 .

G ut ani o ch B1; godn die 7 sorsspande 5?%“?"ﬁ"%&é'“emyﬁ@%,qnﬁni pressiggs-  EP

0 457°758 ¥ '“p°d]’ﬁ“|"f" |||||| |1111 11111 111 I o* c L M4 S 36.

Verfahrgg_ mcﬁ?’§1 wor iy tlﬁlum E zen nd t e _Am nosSur e
Al anin i Sty igét' ?1"98 %EFZ@W% Sdeh
Posi ti on(e‘p\’)l ;é%#‘g ?ﬁn émm fidhe - 332, 339 )Sr 34)2

347 -5,349 \frf&ﬁén 2 fn P9, w&@ﬁj 50tz
432 434, 364(2322%5 33'.:.‘)2%6:% +442934a7s 4&3:"%8:") %gé’"gz 3(:‘61%§20'§§§-7 %Eé% %e”de”
W | dt yp- t -£8s 4eq, 4gd Gloz NABLI 436,382 " 434, AIYIR45UD ARY) 451 28, £61 %%@&Q&

POSi t i Onerkobiatibasn davén deCkMspERAIER WiRlyb-LPASEHDRE WS 2Bs PP Khden ﬁyﬂgﬁ bt .
38. DNA- Modeelehdegebanen Fokitionsih énd\das -8 Ridbrungenlan Ailsh RhgbgbbeRenkmeitiehed angi

55

35. Verfahren nach Anspruch 34, worin die zum Ersetzen verwendete Aminos3ure Alanin, Serin, Threonin,
Asparagin, Glutamin, Valin, Leucin, Isoleucin, Phenylalanin oder Tyrosin ist.
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39. DNA- Ml ekUl, das flr die Variante nach Anspruch 8 kodie

40. '
‘DNA- Kbl ek Ul nach Anspruch 39, wori rfants an jeder’vgi“u !

296 - 299 ein substituiertes Al anl%gh%v?eél%séﬂ 15 41. DNA ﬂ ’“H!l“!H
Anspruch 39, das fU R267A t-PA, D283A, H287A t-PA, K296A, FR97A, R298A,
R299A t - Ps. \erd&hssh, nati3Adudh- 38 worihidid kdn EFSBa Vvelwelddic ARdsatire Nathdidr t - PA, E347A,
E348A, E349A, K351A t-PA, D364A, D365A, D366A t-PA, E408A t-PA, E410A t-PA
K416A, HAI ANerighichGictt AfdpuchEst26dkin ditBrédizen 144 ZddA), PokificaidA) 26783 1Cps7, 296 - 286) 303
HA32ARA34A t--3PA 33R4302/330-1342, 3474340 +1364,3864 t 3d8/408RHA0AS - DXBS B -2 P A 4204 4dDA,
RA62A t5 PA, 433erd3HMAg,/H46- P49, 438 53, 480 + FiSpbddek ATl des dnteprper®aded WildBIst-BAs
der in der LoAfelgt wehel dasyy' + Anderungem nusfaprden emgegaboinrRositipbr endctiae "DilhdBegaear 25
nach Ansprué“e"ﬁg%b@ﬁfp?qsﬁi’@ﬂéwbt% Repl i kabl er Expressi onsvektor nach
Anspruch 42, wormdie transformerte Wrtszel |l e eukaryotisch ist. 44.

Repl i kabl 8% 'ONAIolekdl das &y dierVarianteiach Ansoruely 1 kodig i st in ei ner
transfd %@rﬁp&%%& %’534”’!& f'%FeDNA Seé]rgenz K> so 30 nach Anspruch 39

ZUu exprimeéeren ‘?hcﬁ"f?ﬁ;'g'ﬁtor nach Anspruch 44, worin

Cé;(gr ;;2?3 &lés)\r/%ﬂg\ehn&%gl\gg%ﬁ %EA"&S’(?E&% %re&%r anie aé;l ev;ielyl %ttogeng%qb g%eqm syhstituiertes

Posi ti gpen 296 - ein substituiertes A anin autwm st. 47. Vektor

nach Anspi{) GhadolekBiGlachiAnsihach 39, daStor €' haltlich mit der Hinterl egungsnurmer
ATCC 68. 059.Ro68h t-WN, '028%2 Ho87M, +-RA, RBSSAOFSH7R oo, RABGM-ME Eabi, S n{%ﬁ;
42, 40 49. MskBr yok, ireedre RMIA S7CIELEM, E348ANSI40K TRISTA PR, (DIEATDNBAL BSsch
@‘prr uch 43.E486h tBe| EeTVANGRA) RASAT HEITAZB41ah ePklCERRR) REsVAS 1A8bA, 42350 1-pA.
| enanach HAB2ARABAAN-PRO R44biAc-PAAHISA| R448A L- Mmmmmsﬁzt.mv\baéoazﬁ&dznmm oder
transf or m ef477 tPAdem Vekt or nach Anspruch 44. 53. Wrtszell en nach
Anspruch 52 kodiére eukaryoti sche Zellen sind. 50 54. Wrtszellen nach
Anspruch 53, die zur transienten Expression der flr die Variants
kodi er end#h Wb'%gﬁﬁéﬁ‘i@"%@ﬂ"-l daf iy dersliapaiist, BPinePyapiiermiesen Wirtszoliatie DNASkduemy,
transf 8% ni er"Pchrﬁ"Pp'EFér?P%R’tPﬂ'l"'eﬁach Anspruch 45. 55 56. Wrtszellen nach
Anspruch die Variants an jeder der Positionen 296 - 299 ein

s ubsti t ui Fi?vw‘iﬁ'eé FRessaf R f‘ach é@sm“’h i3> worinydiey irapgfgrmigrie Wirtszelle eukaryotisch ist.
111111 111131 coli-Wrtszollon, transformert m
e Vel ¥ KA Skt s g St o e ey

vaskul aren %ustan S o rankung, unfassend sine therapeutisch wi rksarre

Menge der qgVdepiRiic? Em&glom H%us 4 hidn %4, W6HR &?@n&gﬁl RN‘ s'zé]le pro har m%zs‘? u-

ti sch annehnbaren Trager. Enset 2ung. Zur

vaskul dr eqs, Adgikanis Ex ééaibnsﬁé%rramﬁum rucH 1l L kgAme
Menge eer Varnﬁﬁm.m.eﬁgmhﬁrﬁﬁg.ach 891 r?H ei ﬁ'z’rﬁh#%grf ga('?:l@ a‘rhmt%ﬂ%ﬁgéﬁlt%ﬁaré%zgﬁ
ti sch annehnbaren Trager. 10 60. Zusammenset zung nach Anspruch 59, worin
di,e Vari asn delacr npahChisprotiras RRe b TRAGHE Bt, a@itiich Y Ger EinforisguigshiichHérATEE $8.6802N1 N
auf wei st. 61. Zusammensetzung zum Ver hi ndem von Fi bri nabl agerung oder

Adhl si ons#& Wittsaejlew drensformient ohét dirn Vekiar gachMaspruch 4anf assend G ne t her apeuti sch
w rksafe Menge der Varianto nach Anspruch 1 in einem Gem sch mt einem
phar mazeut® Sefnarnsemisereten. trnsfgravert ngpdemAlektarmeacindrspraeindg. zum Ver hi ndern von
Fi bri nabl abg%r un oder Adhasionsbil dung oder -w ederbildung, unfassond sine
t her apeut¥ ?%é&?%“%?rg’@ Hpfazelign sinhnt e nach Anspruch 8 in ei nem Genisch

mt 2045 51. % o5 Na %gpr}&: %J,tdiesé\énge?igrrz]e Ignngr?dr en Trager.

52. Wirtszellen, transformiert mit dem Vektor nach Anspruch 44.
§3. Wirtszellen nach Anspruch 52, die eukaryotische Zellen sind.
50
54. Wirtszellen nach Anspruch §3, die zur transienten Expression der flir die Variante kodierenden DNA-
Sequenz befihigt sind.
65. Prokaryotische Wirtszellen, transformiert mit dem Vektor nach Anspruch 45.

56. Wirtszellen nach Anspruch 52, worin die Variante an jeder der Positionen 296 - 299 ein substituicries
Alanin aufweist.
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63. Zusammenset zung nach Anspruch 62, worin die Varianto an jeder der

Posi tionen 296 - 299 ein substit ni n auf woi st .

1. Variant d' activateur du pl asmEiFl@g‘% fbgsul aire (t-PA gﬁmﬂummll”ﬂ" ”",
essai d'activite enzymatique, pressnte une difference d' activite eftr& 18 *
forme i 8INE. @RS, rakdRrhi6rt il ddin Uabr nsch AhdpReh $1Pp6ri eure a celle du t-PA
reconbi nant de type sauvage en raison de |la presence: K 30 (a)

d' un ami 880 Zusasimemsatzung 2y Bohandipie Bibsa vakiidien FistHas bded OERBNKEAD Tibnfasseadteind | @
posi ti on dtherpevtish wirksdme Bioage;denVarigrity nath Amspach 1ot EemiEsIbMR sitghi Prarmezeyu-des,
ou | e§ deufischgenshmbagnsTrdgerani noaci des 304 at 305 ; ou (c) de la deletion

d' un ou plusiours am noaci des au niveau des positions d'am noaci des 297 &
305 i ncl¥s Zusapmensetzung zug Behanpinng, eines vesigddren, Bestands, pday cErkrankungu vefastend iei  des
posi tions Hw'am"mamr'&é@e Ma?qeégbwmeacwwrumw feinen Gomisoh wit ginerp phayeazeuant
sui vant | a¥5°R GRRbmbasgn; THiger dans | equel |'ami noaci de substitue ou insere

posse e chat ne Iatera e out agi r._ou qui it conmme donneur de
I i ai son §f§ @k A M@i H?'Wa ? Wa%a"fee%ﬁmgcdo?f iFgitiopen @36,z 2P 8ipel
‘am noaci de es P 'ﬁm" g4 I a tyrosine, aspar agine, la lysine,
Largi n'd:lezﬁ’s'dmlnansgllz hmﬁem & EiBN }u}{%éer A é%r‘n’sg?dgxl Call Cme g G
Ie uejs 1 '8 [ation
1, qdaJr?s Iegh@,l, pﬂaﬁ§§8&l %Z%Ebh?%im&g%g%n éilngtg(ﬁ? lécé?ll ‘{ ﬁ" WEH ant

sw vant | a revendication 1, choi si dans | e groupe consi stant en F305H t-PA

F305T ee- Psatmorizblzing Rom \Eﬁﬂl’é&n orPAibrinatiaferaily baeP AdhsEidiBidubg &edr -wiskBrbiiduhg, PA
C&fg4T t - PAumfassorti\bilie- iHékapelutBiolt itirisam®d Menge dePYériants RStk Ansdrdh 8 iR Ghédh IgeRdch iz 04 HH
A; 201 3056indm Pharmaz@@isch abneMAbaren30agek.t - PA ; | 305K t- PA; i 305R t- PA; i 306Q
t-PA : i304H,i305H t-PA i305HH t- PA; d297 t-PA d298 t-PA d299 t-PA d300

t-PA; d381ZusaPyensetd®Q nath PasprudB®3, woriR/die VelB0® 4n- Bder da8 Gbsitiondd 29602956 23RS
t-PA; d297supsiiuigriepAanifadiss00 t - PA : d297-301 t-PA; d297-302 t-PA; d297-303
t-PA; d297-304 t-PA; d297-305 t-PA; d300-301 t-PA; d300-302 t-PA d300-303
t - PA: zsdmf'ﬂf&“?"SPA d300 305 t-PA; d304-305 t-PA; d297,d300 t-PA; 55

d297. d305 t - PA: d| 184D F3 Ht PA; dl - 44, F305H t - PA;

dl - 44, 1210¥?"E,'§ Yé%t‘? “{ﬂ"e B70A) qui, glans) oy egsal d'agtiyitépenzymatiope,

V213K, F30 é?’, rongg ) 99 gsauvagecw ; )&: ggﬁm;%gggg@ﬁdemsppqsumgure
44,213 P F305H.  t

glj- 44,121 g TS ﬁﬂ‘éﬁ‘ﬁﬂ%‘ﬂe p’étse'\S}iP“"“e s“bs"‘”f?f 'bﬂ’s@?idi"“"m'

H, K212Q V213K, dun g&éemsg,ép 'oges ﬂ\ 111111
1210R, @11A,¢ aBdé.é@;L%BnEs by g ol ?’&’5'“ 0

A K212R, V213Rut25- 2R, F305H PA NLBAD, 1210R Bes A2 33 305H
t-PAss  d92-dd ¥-BA makkintie type shuvBdd ; do2- 179, 1210R GleA K212R, V213R, F305H
t=PA | d92- 1 EehuhdBthfinlddd Pi3iitrt dlatinbad R coffbdpbhiaahP édile b 3 @giib §.- PA

q92- 179, 1210R G211A K212R V213R T252R F305H t- PA : YB7N, F305H t-PA : et dI-
5 24, WGFN| sHDE I roveRvlicatioh 1,\dans Badel Baminoadide éuﬂsttte\/cﬁﬂﬁﬁéﬁaﬂokééﬂe UneCEM@Ms i
dans le grleté'pb quicnestiagir anqui agit BB Idorined? Aip liFD0 Bydrégem; F305N f - PA; F305K

t- PA;%F305R t - PA; F305Q t-PA; i304H t-PA; dl-44, F305H t-PA; d92-179, F305H
t - PA; dl3= Vesiant svent la3evepdication£ dansdequal'amingaRitio Rst(pistidhe K12 TR6R1R2.113BpaFgB5.Ha

t - PA; uﬂnei'ﬂme@zﬁwfarm K212R, V213K, F305H t - PA; 121
R, 1 A K212RV213R, F305H 1 - PA d92- 179, 121

R, Glei KTk s\t fevengisatiop 3 sians Inaysl "f"?@°ﬂ?fsat5'ﬁ'$'2'fm 6211

A K28R,V d92: 179 N184D 121 CR, K21
2R, V213 ﬁ@%ﬁﬂﬁg '°"?"d'|5%'°"? "a“sd?d“% &%?ﬂ'tfsiﬂpﬁ?" 35,904, 304 o 505

A K212R¥2 %I‘I %ﬁ Ea&g)ﬁa‘ ch {S| E ugé acﬁ? 11:3 F3
O19R V31a0 ) SR P e %@h ?Egﬂs
ti ssupai r epA {i3ddA)-PAUMRRLA 1-PRPA I-@It ﬁfﬁ' Ehost® A oﬁh 5 |3o R
activites dHACliBRAPAS isdui, 1606 6 ; RN QBN ; z@&ﬁnwlé o ?EA orne a
une chai hedset +PR; 4302 FPA RIS BRA CHsl REA ; 8305 €PA elidof-268 O | Roflsboh-pRA d297-300

r econbi nantPALEI20T4R tPALRGRI02WPA] GOPO03 1-FAE 429704 1PA; (297-305 +-PA; d306-301 t-PA;

spei ci fi quiso@is)2eRANA300+803 BPA;i dBO0-B@ BPA;' @800-805 t-RA; Sqp04-865 R dbePesddatia; du

f i br isn0gerr29Tidans +Bkel-arNISYD E06H i-PA;SIALF3DEH 182A2 51,123 0ME21i1 8 128 VR EIR,He0sH. T t - PA
de type saitfvdbehi2188. GA1A FBIRR V218K, A30SHTERAY dE4d, VR EFEIOSHRA; A1, T252R] Gpesadant du
cai |l | ot plRfsmatii qud-44,VR13KJLI2RIFBeSHs pe ¢PAi que-ddpern2iakt d@3gsHas maPAjansdikine
anal yse ut«,lg@g@pm K212Q,V213KF305H t-PA ; I210R,G211H,K212Q,V213K, F305H  tPA;
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| e 6-2251 supdriour a celui du rt-PA de type sauvage, cara
qu'il; contient au noins une SUbSch 5§ m noaci de dans[]!ﬁ“lmghm“'mm“l
prot ease conparativenent au t-PA de y%re]7 age correspon

| " am noaci de 284 a |'am noaci de 527), substitution qui est responsabl e de

| adi te act i v2for,G2i K29IF] VB13RFO0EH trr@.sairumsmambﬁ&zmrmmt@wh?%ﬁ%’osh PRy
R304E t- PA, NABEBS10R;2A k21 SHVASAT252R5305H  PA-FADI ENfiozerGFa08HE! G | aligoe
subst i t ut i oni7ejettRG21UEK21ZANSISR] F308M-PANE CHORAPIN184BIR$0R, &8 14 RERRVS! 3R T852R 280,
448- 450 et SBOSHHRPA ;edo2d a2 tORIGRE A Ke 2R)VEY 3R|TZSER FEOSHI RN O V67NIB05H t4A G, otddib &
423 ou #423 MANEINE306R-PAINDr ot ati on des positions d' am noaci des
correspondant & cello de la figure 1. 9. Variant suivant |a revendication
8, dans | &quMariant suivaniiia revendication 1 @ it damadp groupe eonsistantcandBOSH-RAN F305T it-Bl; FSOSN
030 Arg, tRé Fsoﬁﬂ‘é PAGTIQ5R (P4 PAI304Hi tiRAn dli4AE305H 1PARd92] 78,3051 &-PA; di-
negat | verrent Nri ar‘i‘!’A-suId t '4‘9“?6Vé#a12@é{2ﬁﬂf395” d&RA: Iétﬁﬂé#WRGZ“A

ami nd%ci d NAI3R&E305H,
serl ne, la t ogtr “ 'ﬁl ﬁ%ggé% 4ﬁoe5'§1qnaf52\}:*gq\'ﬁ4%“9?1 Rf%qgggg
[ ' | 3 “\Var |
I‘ei/:(r)ldlegg.lt |n§3n1 ., dans eq%sér";'L a %ﬂ% T@r’ﬁﬂ PR esf1

"al aniypeg haise bhlfatedr Au HREAA .J 2% %m. c “e la, ¥
ol euding, s BSiAlS @Ué?oﬁi&uet:Egv'ﬂaq Jiapsiced b tp%f'fgéffffﬁeme fﬁﬁ St

suivant |a reueBkines sifthedte 20&His QWGI% mbﬁ'ngﬁtn&afyb %ad%gh it &2 QIItI de MGctivits
I errpl acenentspéidifiqué dédeAdiini\& la |f|8nn'§@r HaBifitd spsbiflqub A SARIND &y i |?iogé dn e ardfydeANt
I’A"r evendi cadiisam 16L& 2251 ag0périe Gl EdIui i@ nSRALS ty&dlédu&?a Q)‘étun%;f B¢ bib! &8 sPQRFigld ON
, 288, 2Q&iépendéhbdu cilidt pladth8tique 8 Pactivitd 3pécififl, dépgohdant didglas %Qns uRé dnalydéhitilisart} 8
349, 351, 308-22855up8iear,a ddl du 4tIRA dediih sadvage, carad@ité of 46 qu 46&51#9%419 moih® dne
460, 462 ou sYbsftutiop d'aminopdidesdapsisen dbinaine Sle patiatd conrparatilamént Bd\t-6& db \type sadeyerge
cor r espondarserresgapdany/ddei kaminogaide\28dta I'aminoaaiiens7) atbstintioh Jui ekt nespbreaplee e ladite
substi t ut i orictvit biglegique; 9aeréegivel que das ValantspiBea-302 tRA, FBBTE +FX8 RIQB;PAZD 847389,
303- 3045 33 PAzgint exdusiof gre ladip7aubstivigrcexcludep-sgiBgtutions Sniqusment da@les|@dions4270,, SO
445+449, 448834540 0h 508527, s des spbsiitions pans des régjase 4b1am1§g@ BRC12B 08 ARAAI40E |2
posi ti ons d&HB 'P@?dﬂ%’i ‘P°é'§°qs€ amingarides caresponda; &figle drda figwiril-f i cat i ons

o T B BTl S s
1 TI1 0] l
gg”ud van °a| a ?‘ erf’dlp"(?a@?’?)lh "fz?a”&‘&"““c% Pis o4/ "l—'&%‘f&a A D283A, H287A t - PA,

55 K22 A mpguﬁa 134 BB
soon ol gl SR T S e

R449AD§g53At PA, D460A R462A t-PA ou DA77A t-PA 41 111111 111111

1111 111141. Matiddt shivdnt EED8veRdication 9, dans lequel I'amincacide utilisé pour I§&remplacement est 1Blarife, ta

\ariant sui eérnb, ih shébrineg radpafine 0l gllithming 018 SERG NS leldh, BstRBtihd, llhtﬂ)rﬂﬁylél’ddmgbl\{ fau
de n'inport &yrdsigliel | e des positions d'am noaci des 296 A 299 incl us. .

Vari ant suivant |a revendication 16, possedant une al ani ne conma

subst i tuat® Vaiant sivent tareveodications?, ders leguel 'amingadds itilissipeurds empaaA®hRS @RI, & 299
inclus. 1& VErinpawmlatyéanipant | a revendi cati on 16, possedant une al ani ne comma
substltuant a chacune des positions d' am noaci des 296 a 299 inclus. 10 19.
Variant sl |"FE" ?"a(a'r*éﬂ/févﬂﬂﬁ eaém 4 dans leqyel dassubgiitiitien est affestufesen positiony?67.6288, 287,
presente auﬁ?ﬁb IZ%f%’ng"‘% 304, #3792, 539,349, 45,5148, /49, RY1 .1 6/065,:366.498. 4B APRge
corresfonda ﬁe é??s‘“fze%’qﬂél QU Plugiows g¢,gps ppsitiong, qu 44 dp dpe sa“"age
m)dlflcatloﬁ% Sl nt au ni veau des p03|t|ons design6es at le signe "-"

ndi gue dgs vamel e Biadiol s S5 : s des{}%“eos

20. V. t | ! TR %718
S EZze%“ﬁE%zzagﬁo%%%gffﬁﬁ el %@%‘f Ly
des revendi (8duedde Sigrd 20, indlille d8S MoGifdaint \ééhleg‘-eﬁtl“hu £§ éfg t le

domai ne di gkigad or lﬁaqdéld!e& mbAiicibnd MPRveR I BEHE |€SCH05|€0$199
Vari ant suivant |'une quel conque des revendications 8 a 21 qU| possbde une

subti t ut i18hVarianie suivaer la Cévehdicatishe 1| qUi | Edmsisto A8k NRAEYATRPA, URBIALASTA| QBA,

117- 118, 18K20B86i200A RIS, JFEB0AIL-PA; FBAOINRBOAA 168, HEPIA HSS2A 808, BOIoASSIANEAA! .
E347A,E348A,E349A,K351A -PA, D364A,D365A,D366A t-PA, E408A t- PA, E410A t-PA, H432A R434A t-
PA, R440A 1-PA, H455A, R449A t-PA, R449A,D453A 1-PA, D460A,R462A 1-PA ou D477A t-PA.
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25 23. Variant suivant |a revendication 22, qui est depou "ﬂmmuﬂ" W

'gI uci‘di que fonctionnelle au ni VeEHO%7|7§€El| noaci de 184. 24l !E ”Hm
une quol conque des revendi cati ons qui est glycosyld & |'4 ntter Seur
du donmei ne de facteur de croissance du t-PA de type sauvage correspondant.
30 25. MVl vamht suivbntad tevbrilichtRN @ 8,0posS¥din® ine’ Substilition @@ Rivédde NiRBorRSIRRkROAE en
p03| tion 6postiidns d'difinodeidds \2peea agBLNGRGE Correspondant. 26. Variant suivant

| " une quel conque des revendications 8 a 25, qui est depourvu des

am noaciWe¥Yariaat sniv@® la revendigdfion 16; pessédznt une BlAnibecotnyng esulssiiluand § 'eneCqubleagsodedant .
27. Vari anposifioescd'dminpecides 28612 p9dmaiusnogbne tissul aire (t-PA) suivant |a
revendi cation 8, qui possbde une al anine presente conmma substituant A
chacune Be¥arjapisiuivans jegevpodicationytfgpossigant nee aianine sommp Sepstitiadth eliagiine degipositions
variants dda@PPﬂng%%?Paﬁ9wP'&%m nogbne tissulaire (t-PA) qui possodent une

dlfferen e d act v entr une chatne ef la forme a deux
chaTns * '@éﬁ"l"ﬁaﬂ 1% d?’ﬁ '?‘lé‘&'dﬁﬁ'ﬂbﬁf&ﬂp" Gg 's“é’fLR?a s 4&% "ﬁnant
boki {1 ﬁnsﬁ "'° gt “W’“Wfp;smg, % %ﬁ’ Brorsanain i d@%?a%?@g une
des ou les eux p05|t onstoléf am no'};{c gian "2 et 305 45 QU (c) une

ddl ~t j;0rpad n i a
Sos | o ;ﬁw%axﬂ* Ubtasgli @‘Eﬁ“?ﬁ‘?asﬁ&émﬁ‘aﬁﬁ&@né%%“}%%@Aﬁ‘e%‘f%oé?'?.

d' am noaci des correspondant & cello de la figure 1. so 29. Procede suivant
lia r ever UgfahtQivah I'ur@ aj08lcdnQLRE rédverdfbatitRS 81200, §uil BSidspdufiu Qlau IMdme ke RPRACE
e chat nedd adneaina ldigititptine JUAHFA dadyps sQvagdltbrrédBdndart.OMTa donneur de | i ai son

K‘fdrognoe 30. Procede suivant |a revendication 28, dans |equel

| ' am nocR2i Yeiagtsuivant ins tquaktongue des reSdndicilioncalal @1, moilpossede tisi subtittioh, &Fe MdtioaNt S
d' act i vat eou undudéisitiers diamingsbide atung positian #7- IS 8311BAING 448450 alo ttPRi Huaibide lypgi que
speci fi quesauwmf@m@aﬂt (a) I"introduction d" au noins une substitution
d' am noaci de dans | e domai ne de prot6ase de |'activateur du plasm nogbne
ti ssuffaifeY an dswe@q-%m 28: WP géropmede stgaurg gludidiue fpnetiennelletai nivesusa 42
EP 0 457 7% "Bic'e‘ | 1111c 1LIEIMIL Il 11 excluant
des subag {,ull Qns EUﬁ' nt dans | es tlre ions 270-280, 448-450 et 502-527
du_t - P e TR e avkopue s pyergato éﬁ% oot @yeohyd & Fmeuy gt fomine e

(- PA 4 esulfj DOUrO8H capa BS BIUA08 SOFPUARE ou pl usi eurs des activites
b| ol ogl e v t orne & une
oot 03! B4°fard sx.aam{ g%ve.(o@o&.ou 3@ dpgl éof,tgaha{;n quraggée blobiBon ¥ SpA B 2K Fesfe
r econbi nant de type sauvage, (b) un rapport de |'activit6 specifique

dependarsk. Ugiantuildn® 'ind QuéicdnqdCdet YavbraicaiRRs B ﬁJGu-(l@P&BSlmtdteAm nb&[ nggg ne
dans #ne amaliphe dut-PA 4695 sailgecokdspbndabper i eur a celul du rt-P type
sauvage, ou (c) un rapport de |I'activite specifique dependant du calllot
Rl asmat i2gueeriént| d'@biateui te plgmindgbeltisSulshe DEPAasivari Ua dvavuitation o8) il petssd8 alny S €
utilisant élaningpiaénte emnmrersulestituanta checurie désjpd’slllorE/RQGiE%WDG sauvage ; sous
reserve que la 10 selection pour |'activite (a) soit exclue |orsque
| a su8st2Bt Bro¢edé peus tidertifies ddsovariantyi dactivdteurt duPlasminogimb tiskalairen(HPABGU passddédtlung | a
posi ti on 4d4¥renge d'pcliviénsire laderma aine chalie gbisifarne A deuxThaleas supsriowse poslietdis GAA423 &
| a positi o'ﬁ%amldawam%ﬂe%maﬁ"@és posi tions d' am noaci des correspondant
& celle de 199Up9 gipiiutign d B'Qam'mae%gge E‘tﬁ I ghepyiglanine &\ prsitiensd srejppagide 3052 Aw

| oquel e v &) v fhsgriion, d'ys amineacido.ap é'P%Eﬁsl%H?féie%P%PEﬁﬁW'"Qﬁ% 30661 305 ;
systehe d' e>? rggé & a&s“}solrs i td syi vant, 1a reyendication 31,
sans"1 oavel (ST MBI vt s el Wt .
Arg, Asp, His delEf G VBA YA MPEOL denRegions SRminRec REEEROAE R 1 o

ou charg6 negat | verrent 20 34 Pr ocede sui vant | a revendi cation 33, dans
| oquesh, 28, #resBRs ﬁﬁﬁﬁiﬂgkv&ﬁfcaﬁfn E@%ﬁﬁetﬁ:@l NafinBatidb S Qébt} QS poeBhia uaPehatio 287
296- 299,  Idreid &t pod2di o o SBhmeur 38 faser ol LB ol 1 e
360- 362, 364- 366, 408, 410 416- 418, 426-427 + 429- 430 432- 434, 440,
445+449 30.4Pk8ct4b Riivart GDrbvendicatidn’ 38, dand 1equbl faminoadidb eihisidhi0Ci at i ons de ces
positions, du t-PA de type sauvage correspondant, positions dans 25
| esquel BbSPrbagdd ipguneddntifier ilasCiadanes dlactivatenp da QREMINGgS A0 tdsBIBMN présoniadt 19O Sclivitd N
desi gn6o chioldgisjug 'p@niﬁqdb,- c¢omprenant :
{a) lintroduction d'au moins une substitution d'aminoacide dans le domaine de protéase de
l'activateur du plasminogéne fissulaire (t-PA) (positions d'aminoacides 264 3 527), la substitution
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i

i ndi que un renplacement a toutes |es positions d6signees.
suivant | a revendicati on 34, dans équu‘gy 55 m noaC| de ut| I [ E’"lmm m””"”“"’
renpl acenment est |'alanine, |a serine, reoni ne, " aspaflagt ne,
glutamne, la valine, la |eucine, I'lsoleucme la | 030

phenyl al ani ne etuahtaies YitRfttioRs uriduemblit ABRASs RbioeASY0-ob6 44y Is6R53700 A aglans

| oquel |' am nepé bdleagdicortdsponad4aoidt | e renpl acenent est |'alanine. 35 37.
Procedd sui vary) 1d ssigcBanedidiatiart ide n-PAGrésuit&it Polr &g Ldpaciiée 2 Ippssprta AR tplusiSlrs des

ef fect ue en | actigités biplogipes istivantes : @Hune dFBRNRBFachiS oRBOa forda dchaBdt-IBfdirne 339
+ 342, 5347- 348 dewXhdines30psriaGe i cdidliu tPAPgcorbitantdeBtypeltvage} 20 td 2Ppatdd, I'activité
432+434, 440, setfiquesi@pendahddalls Bbring § Jach@@ spdeifidiedédendant Bifilslanogdnp dars aine aglyse

cor r espondant Utiligang jle; B8pnd sérioul dogluietly 8PA| de typgmauvage:' oy lliug Ureppdegie Pactivits

r enpl acenment s SREEKiRUeAEpANdENY du g ot PPWQIG&IW@%M*?@B&"Q% du plasmy dags gere

des re IacenéZﬂV§° &t"lsﬂlﬁt'%§29 S SUBEisUE P (Rl erb SR %ypeéé}“@? Ry adsgrve aye DN
codant "hour | &gl %?H Faghiyfig, (o) °'t °é 'r'ee'I?’éﬁ‘I’Gl'% jon est dans la\gsgign gy EPAallagtide la
codant pour I Bosiigg 411, '%ﬂ?s\}'g t"'1 E é?hp asition 423, gy de i3, postin 42352 Jp
suivant |a refHaT &R RmeE= ?:Ta g PP ﬁ"@"% °\§§?’I°§‘??Pd1%§§°é'88° Blaurait-ani ne

presente 50 Mﬁr&r{tt‘l %Eﬂ@aﬂg CHJI\? Iegl?e? leg'grsantt &eqq’ﬁ a0 %’E% onpﬁ }Eﬂ% &6 cul e

d' ADN gui vaq,;1 %R{%I% g,% qui e pour Ds7A
t-PA, K296A, H t- PA E303AR304A t-PA, H331A, H332A t - PA,

R339A, R3§32$chéPeAsuw51q la reverﬁ%ﬂt%ﬁ‘@df&ﬁg%ﬂ% Imgtﬁltlort faﬁ'%terv% qu?% &%nﬁ?@@A
Auvbgbletn uh -dfhoa

t- PA,  E408A¢sidu- A1§) AspEAiLOGI dur BA. dukérlb de wg re ou chargé
E127A K429 A nEgetitdmoht: PA, HA32ARA34A t-PA, R440A t-PA, H445A R449A f - PA,

MA90A, BMI53A t-PA, B460A, R462A t-PA ou D477A t-PA. 42. Vecteur d' expression
repl i cabl 84 Papadsl sijvard 3 svendieation B3, ass IbRieitle réngBérdniest efectud’ e@NPEU 188 bositidns
s6quence 55 267, 283} 287)296-299 303t304, 322, 6¥1e33a) A3a+ 8421343849 431, 358 € 355856, A6®@IGI IBIS| ON
repl i cabl e $66. #8410, #16-&\8c488148Tt 42814301 232-484410] 435 t1449, 149 +283, (460 ©46D,847¢-472 ou

t r ansf or mant4&7, @ytdeg gesogiafionsfie cesuroaitigney dujiiRA del Brpe saukige(Con@sPorded, Wiitions dans

11 UUL A in Ugsgueflgsi le|signe "2 md\aeev@mmpdﬂc% eayloment & leriositinntyléelonsa sl dgnedaths
une cel | ul e"Iﬁ’B‘E‘%”’IﬁeQH‘é‘feﬂIeﬂ‘@rf?lées"tPR?%f!ﬂ“ nfeg- sequence d' ADN suivant |a

revendi ca 45, Vect eyr d' expression rd | cabl e sw vant | a
revendi ca %ﬁ s‘ﬂ"é‘ s'a 18 I‘,ﬁﬁ' Fat'f"b 3(4, fiang | 'eaula 4B de semplacement tesy;nq
cellulg pro '6 ?spﬁa%g?pr'aeg IaB' pY“‘i 'PaB‘I‘ deugipg. \/éﬁ‘ﬂe“‘I"ﬁ la

mne,
7\
revend| catlgn X\g&m aorlfsIa lreos'ﬂel Ie vari ant possbde une al ani ne presente comre
- evendi oot ﬁﬁaﬁﬁ%ﬁe‘éﬁr&@%@*@?%’"@ﬁ solCTHpEe g §5IE 1St iR o
ATTC 68 059. 48. Cellules h8tes transfor nﬁes avec | e vecteur suivant Ia

r evendif agd, Procdds. suivant 1 BvenSightibn! h@%am&gnﬁl 16 WirbiakSthenfl b Strdchu® 3R IPERE FosA¥RC | €
vect eur sui \o8y)tzas £oay 206230, 3085040 8314532, 930+ 3430547184535 L 354, 4ba3t4i@\4f6341b04%J on
9, qui sonuTieoasd,|sbemadesd, emsit £, adul45§e460uUeS o UrX Al tt-PAAYd 816 Rekvagdt | ON
49, qui sontcorek@sondat, | pabitichs dlansTREGbIfEE Ne Signe2 8+ 5 hdiglee lbslemplatthiens sbiiléiient Qix1des
avec | e vecipesitionsdésigedas el lasigr@veTiodiqua idesremgidcembits 2 Gateb Wk positiofd ®sigmses.vant | a
revendecati on 52, qui sont des cellules eucaryotiques. 25 54. Cellules
h8t es sui $BaMolérue ¢'aADN petiantppirdevaliant suivant Ixwvendiggioes & une expr essi on
transitoire de | a sequence d' ADN codant pour |e variant. 55. Cellules h8tes
eucar yot |"2&1é@'éﬁ‘I“%\I’lé'P%F‘Iﬁa@§°‘§\l‘%\‘?"¥'@s%@t‘%@\"’“é’ﬁﬂt’%ﬁt | a revendi cation 45. J
30 56. Cﬂe’I Q’E’l? % tes suivant Ia revendi cation 52, dans_|esquelles |le
vari anf® & é\Dﬂlsé't’ﬁ'Itnéa ?’I’ dicgtion, 3%&%;'83‘1?5% loi erianh possider e L?I?é'"%lé?se"te
positions 2§¥MIe it hag? AeSReSYBE ¥ Af¥9E. coli transforndes avec |e

vecteur sui yapt,l aApRVES IItCIQtJeI%” icafion §5_’ %ode 1P RS RbdARA DO W: 2 g ent
d' une  af  eC i+ BbyATHoBN Dol SH hJs‘ins& el W f %‘%r 2&%%5 t
t her apgyt i Q@ﬂltsmrésﬁé){m%‘rﬂ V"E‘B £is'4ﬂ %equk' Ofp, eéloéke ?Pﬂe 1?4\48’/? BA
support  phaksRaGIi ARG 0A, 2E5APRADA RazoR BROIBAFME4 LM Rafon
d' une af f ecirufoA 1P, mbﬁdaswaﬁ%@m@mm BRALpAINe quantite a ef

42. Vecteur d'expression réplicable capable, dans une cellule hdte transformante, d'exprimer la séquence
85 d'ADN suivant la revendication 38.

43. Vecteur d'expression réplicable suivant la revendication 42, dans lequel la cellule héte transformante
est une cellule eucaryotique.
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40 t herapeuti que du variant suivant .| a revendication 8 en ng mﬂ“\
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accept abiseVecklr d'6resigmgplisatile eulvaa revbralicption 8, dan® qubll lacteliif hode trdnsimaite OU
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me 55 substituant a chacune des positjons 296 a 299. 44
co 105 47. Vecteur suivant la revendication 46 qui est le pTP233-2, disponible sous le numéro de dépét ATTC 68

059.
48. Cellules hdtes transformées avec le vecteur suivant la revendication 42.
15 49. Cellules hdtes eucaryotiques traﬁsformées avec le vecteur suivant la revendication 43.
50. Cellules suivant la revendication 49, qui sont des cellules de Ievures.
b 51. Cellules suivant la revendication 49, qui sont des cellules de mammiféres.
N §2. Cellules hdtes transformées avec le vecteur suivant la revendication 44.

53. Coellules hdtes suivant la revendication 52, qui sont des cellules eucaryotiques.

25 §4. Cellules hbtes suivant la revendication 53, qui sont aptes & une expression transitoire de la séquence
d'ADN codant pour le variant.

§6. Cellules hbtes eucaryotiques transformées avec le vecteur suivant la revendication 45.

:\J 30 B6. Cellules hdtes suivant la revendication 52, dans lesquelles le variant posséde une alanine présente
comme substituant & chacune des positions 296 & 299.

57. Cellules hdtes de E. coli transformées avec le vecteur suivant la revendication 47.

35 58. Composition pour le traitement d'une affection ou maladie vasculaire, comprenant une quantité 2 effet
_ thérapeutique du variant suivant la revendication 1 en mélange avec un support pharmaceutiquement
\_{( acceptable.

§9. Composition pour le traitement d'une affection ou maladie vasculaire, comprenant une quantité 2 effet
40 thérapeutique du variant suivant la revendication 8 en mélange avec un support pharmaceutiquement
acceptable.

60. Composition suivant la revendication 59, dans lequel le variant bosséde une alanine présente comme
substituant & chacune des positions 296 3 299.

61. Composition pour la prévention du dépSt de fibrine ou de la formation ou reformation d'adhérences,
comprenant une quantité & effet thérapsutique du variant suivant la revendication 1 en mélange avec
un support pharmaceutiquement acceptable.

50 62. Composition pour la prévention du dépdt de fibrine ou de la formation ou de la reformation
d'adhérences, comprenant une quantité 3 effet thérapeutique du variant suivant la revendication 8 en
mélange avec un support pharmaceutiquement acceptable.

63. Composition suivant la revendication 62, dans laquelle le variant poss&éde une alanine présente comme
56 substituant & chacune des positions 296 4 299.



