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vect or $0 afigest 9@ golyasrylag¥de o @garese det byrelgetiophoresiaf igantification o therftagmertt iof interashbyo f

t he cl eaveampadsep er"swwae@rs@aﬂlﬁ@h@awfmAH@em% o lknoyinjmolecyie Welghts [pmarahafahe  As

di scussedgesesien contaiping $herdegited dragipest. gp g;eﬁeé?'ﬂﬁl‘ f e 8el drem PNy Thivpipeedye '%@‘t’ﬂ fic
&BL%M&%% 14 ehPi Gagddy gt al.,

mut at i on. gfrggra nfe qzrg'en'%rseqﬁ ltawésbia
formed modd spec gonucl eot | d se%u%mes
that efftod %m f: ! i seq °\’/§e° 'g% v

@I pﬁ'% eolie r?n u%gs&t eg? anaysTéFs a eang,l

L.

sufficien
suffici enE 'g o)
si des of tﬁ%&? tron gértl'jtﬂew%er ng raver se lsgo?\hgna ErosEto conf i rma-jo@r ct

sequences in plasm ds constructed, the ligation nrxtures are typically used
to transformE. coli K12 strain 294 (AYCC 31, 446) or other suitable E. coli
strains, and successful transfornmants selected by anmpicillin or
tetracycline resistance where appropriate. Plasm ds fromthe



Is transformants are prepared, analyzed by restriction mapping and/ or DNA
sequenC| ng by the nmethod of Messing et al., Nucleic Acids Res., 9: 309
(1981)" or by the method of MaxarEPeQ4%ﬁ405NEt hods of Enzynmol ogy 65: 499
(1980). After introduction of the DNA into the manmal i an cell host and

selection in mediumfor stable tr ,

DHFR- r&lﬁb?ﬁm 5%% fﬂr?d§ H'é‘ﬂ'e lgs q°§°"§?$‘@’e'f&'§ Y= ’T‘P%% % 687;0% b, b lyGes in
20 the pre @omtg:‘ o u | integrai I Qf) &%8’% ét dolﬁ§d rein

met hot rioﬁ?l’ th é’ﬁ" R%('}d(gf ol J Wibll Miol. 5395461 T €CL 1 Ve range
of _conc&hiPR rg@ ;} scg‘ N rosRbcdstr hovBs IRWBSH vic Bouble bHhocthobibe
DHFR ¢ geq d fr Claahaedef TUnfEd Siferibe provided Oigation (heyadel atcontphshed al | y
define d Nﬁhqgﬂﬁ]@tof DL DAR GGsb Pligkeshy psrWis @gdbfeapproximately

concentrﬁ\j‘d.hg gmgmg rDNtAq,I ,ﬁen@qbgeﬁya@hogs or other conpounds that inhibit
DHFR cou Soke sfoﬁrﬁﬁk fmekrfs, isoRONEMSSMId DIITEN imiundbjal cultardi Unjess
avai |ﬁb|oﬁem&99roﬂéédeﬁ§ hn(aane/s'ﬁi; methddIbf MErEE offad, 18] prjab,inkay bblagsdExanpl es certain
f requent | yOhgdautidotideg" &re ishumdéngih singlelpedaublb stranderyblyidgoxgriucipatides thiat plerchereically

" Pl asm dgnthesized b kadv@medtteds dng tisen parified arseplyecrfighitegalsl by an al phanuneric
designation. The starting plasmds herein are commercially available, are
publ i cl . ahemdcemlbawomg @itionsnr estricted basis, or can be constructed from
such mvail able plasm ds in accord with published procedures. |In addition,

ot her equi Thelcempouads of theyprasens igvention ccan ke jgmylaied ?F€°’3'PQ to jngwe, MeYogs o DrepalP ot
tQ_t he ohatmprsptipaliyryspiylgpmpostiions shereRy" “‘BP'WQP'&P@‘P’@%% théf ip compiied i o of
t hé DNA agixtretith @phgrmacepieally a&e%b'sﬁ? r yphicle, Spitablp °?' .: Fﬁe’gn': 1 "é Such
enzyes "&!UEWQ:%IPFEH'“W& tPFWﬁ H‘%{; w2 'Hy °?°'° ' S
speci® |e ; | 8 : m for xé:\ fr(g § used

her ei n é¥p§’a'&y 'P@P

and Ot h Tg %ﬁ'ﬂgg nt él: are i H:g?ﬂgi‘%om;%%g:gt or 25
rest s o] °r ’ N 'ﬂ&aﬁ &H@ﬁc@ ﬁgéanéﬁﬁ?édﬁﬂlﬂnh Qi by Q)%f‘g)ﬂa&ﬁdis of a

capi tgl g,,g, Qi Qy\ﬁ‘, ooggtg{é'{,eh dlehisdive by €esenting the m croorgani sm
from Wwhi C Céiitobition€ Phriibutary VaI SMibd T8 86 icfhidaPhdministgon Qdp tvaraie plasivitbgér adtivator
number qfo%haﬁaﬁ\bldﬂﬁd i tRe Praétich 6iLthélpreSUREiNVERtion liitiug & & TeRdmplea BOIIé aduefuarsbilitions,

pl asm d o &tefilblAydrétabi Bowters Suck 8 tyophillzbd prblin! It 3 gendrdlly dediratse oyinaiude furthéydnithe 20
[err] offoriibiicR an pprofiriat Amovid pr DpHaineiceutitelly hevestabiashitsgeerallydn en amayninsulficientr
Rar t i pulteientithe folrhulation BOENIETES i reguisipesich iag drgipipe tbhwe, andnphbspborier asid, are also

| ncubat itgpically inghaied fn saificiert qdantitids tolmaaintainaan @pproiaterndd, gandialivofram §5 9/l Motgpver. may
vary in fedopodenectef shetifetoh etatilinpef| ageacussfoimuylationg.dt mayraiso bafdssinble fodusde fusther

pr ot ei n agents sustywe dlyteypol.dn thisswanines vasint [P Hemuationhare andepd PRPFIRT 'at%lf?él parppteral

di gest ecadminisiration; ands incpatisular deitavenpescdminisigtiohe aq ueous fr act | on

preci $i t at Pesagegjanthdesiresdiug conggnigaions; f phagipacputial P%'E'PF' ions iof Ve"t'°" may
|@reque'ﬂWIdfP9“§'"ﬁeFHh8\RE'H°“W b3g %Hﬂ?"éﬁ’lFQT °"é'I“R' "" t ﬂ’%@'ﬁ B ?rs of
t he t er rReAgtierabvasqy eRolysgy d L t pNs t 'c 3:% of a
DNA frag‘?ﬁﬂ?ﬂ?;"?ﬂc');%g%;sg Lﬁdﬁ'f"fw‘; F°ff§<§ 9& - ° m woul d

| mpede "““‘-*"‘5‘7“ ' 2 ’fﬁp "E; te nfuéé &paw BSS
oL g ol %ﬁf“'a‘in"f.ﬁ'ia ] i sl 36 dw;‘s gt Ay
dephospHf} P E‘oa Side HinifoPRIES BIR2Y hftir&¥Bnodd Bolus
conventlém wf Nb ecu ar Cl oni ng: A Laboratory Manual,

(Col d Spripg b@ﬁhs‘-ﬂ&‘ﬂﬁrﬁ éh %twaN?%rxﬁ}rﬂéreoflﬂgﬂ})e adtfinistdrde pdrerfigrally “tRecupscRr v
or "igol ﬁhérﬂ ror Gar@ovdbclRPdisdaskd BB Bindifidns. [BMagh At lc3e FaRrhdyi betparalbl i tee drreyan s
separ at i iRRisd®n dilital TedlhdBim! of GheDedrdicvascMb Brdiioplic aygats,ce, apedt 168/ mgkg body

el ect rOFWlﬁHhESé Sn int@@Rbust dr GittakaReriaD Hoss hver 1.51@oT@21thowes ini mimen getientsysufi@inp droins on
of its nmachriiblyinfaraion, paimohen embiolisimeicer DNA fragnments of known nol ecul ar

wei ght, r erDuml exafipld bfen gpdropsiate tiosage fomm haialdontginingi60 mig PA. @winine cpipspheric agidd
separ &t | ol polyscitia &9erayf beorerddbitutedTiihsS0pmicstesiguwater ifer injestiomang amikadanith p, sujtzble
exanpl e, voluae oR).9 pexgant sedium|chloride grgettionNucl ei ¢ Aci ds Res. 9:6103-6114, and D.
Goeddel et Tee extend@Bii-ita ot [Plasroinggen @efivatersvariagts fpepin maysbe su"@b'estsrjfaﬁ@r'ﬁ'amﬁ‘a‘r;m s"
i's a metiniedionparipylaty a8 [Rcboiscigt prapPISs Thigywould 'ﬂ@ﬁt?é%e r'??d at°fdi° e'g ggl'
cont ai ni PreceguspR#Yli MRYoRCrpase AhoneRPPRHEY 19/ "ﬁé{ﬁ? ;f J ed
ol i goffuchnted F'I?@"%PQW“T?”& Fﬁs'ﬁt"“‘eig 'F°V v i I' dg:;s?jr‘%g ga WI se

provi deghats,¢f | : s 0” %hs

agar ose, ﬂ‘ﬁ?%‘g%{’ftﬁ?' tef'?ﬁtl"e ? %Yﬁ 1‘%(1“ 'Eg 0 $tEhﬁe gﬁ
Sout her n™@ Rpyseiul Btﬁ 31 So and

hybri di zati on as descri bed by T. Manl atis et al., 1978 Cel | 15 687-701.
"Transformati on" means introducing DN into an organismso that the DNA is
replicable, either as an extrachronosomal el enment or chronosonal integrant.
Unl ess ot herw se provided, the nethod used herein for transformation of E.
coli is the [err] met hod of Mandel et aI , 1970, J. Mol. Biol. 53:154. 5
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equi nol ar anmounts of the DNA fragnments to be ligated. "Preparation” of DNA
from ty-ansformants neans isolating plasmd DNA from m crobial culture.

Unl ess 10 otherwise provided, th P QI12440%B1SDS et hod of Maniatis et al.
ld., p. 90, may be used O | gonucl eotides" are short l|length si ngI e or

doubl e sty nded Sl dsth ' II

kngwn metf?rI ﬁgﬁ%ﬁ%’ 'slor °r S acr 3\“’“ §s”1h§ﬁa XSB% l(%:gé}% ér)%:/fal
Conposi ti'Ghg Ctﬁte,%d H&F‘e %é‘til{e thé‘lé&‘smnb ?\Prffoﬁ BJa&thngtr%d
accordi ng ﬁho [tlaE=T2 tl caI y use conposltions,
wher eby ﬁe p asm nogen actlvator pro uct hereof I's conbined in adm xture

with a pr@@m@pt ically acceptable carrier vehicle. Suitable carrier
vehicles and their formulation, inclusive of other human proteins, e.g.,
human seralprephritioiiaid Utigaliorlst ERpréssionl Veclons folcReaotlinant ProdubidA o fié HPA Baridfls Hereof
Phar maceutical Sciences, 16th ed., 1980, Mack Publishing Co., edited by

Csl o eto al. Coﬁuadﬂomm']asmuuw-mlns wi | I typically contain an effect I ve anmount of
the variant herein, for exanple, fromabout 0.5 to about 5 nmg/m, together
with a sm)?htsmrépﬁlﬁbltm of carrier vehicle to prepare pharnaceuti caI |y
accept abl e conpositions suitable for effective admnistration to the host.
The pl asni nBlgemd PEIS-PAtWes Prepared s deeqribedy pRle. ) BPR- Pybk t189.475. puhlighefl 393 | v
t 0 subjfecPaober 198G supla Ip resaRituiation; He yeatay PSiH-BA seniaining the °36‘25?P§F"P‘1"6?1§"ha'€ﬁ9’

ot her rretﬁﬁmfztse cltt?mga'%‘f'fgw@c‘i gago %fra 'Pg‘%%lﬁ“’ ;qre"ﬂa'%faag PRlics,Recept r?"e'
e{fective @t?’ 9 °f':t' ? L"B t‘?"éﬂi"sfs AoRn Ro F%"&Y'a'
admi ni st rtﬁt’f: aggcriciiop teppipat 'f%l clad first o1 or QUGc LS iR O%E 9% gnrae
p.l;actlceof clﬁ'r‘ netlf:, gﬁul

o e e e

| uti Onsg o1 39

sol uti g sitg, 2d ooanXt :

general |y, spg,‘% te,te &tk ol QiteWhs? r&b‘?efd'%
anount ofga. RS EdAkth alb ot q;e,gp e saIt general |l y i n an anount

suf fi ci ent 13phe antpre.ummhcetrhaket drmueét.bma.grmtremha veofdr Wi deRiGddl RQhe SibtGHY @S
argi ni ge bamemid pUC1IRMLSEVAAN 61 tREHISbmIcEHNL @bsk otl oy kind, 1253: 79 1B81HCSUC1BPML was
suf fi ci ent consfithddby@@andiehringane HoRinkercd) pBOTY (UéilaiotdlS GBS, 193 @58 982)) Yo the BEBRbark t O
7.5. Noreowiil §it9s of PUIL.ON 883NRd siting Pradriid [PUCBCMY was atlal Souicy ob theaCe @ulisancer,

f or mul at i opsmotet andesplicaldemr beuehes.ipUEBEMY was donstrluctetbbyf insetting: nuckgites $ theaugin7as

gl ycerol . lfor tHelGMV enhanten promateri and Splite bhorf sequendeciotd twe dlunted Psticand Sphd dites of pUCS
‘appropsd at e Veier ot phrsgpra.clyathetis @ainHi-Kindilblinkess (commercialiyravailable fror Naw EnglandBiplabslous
adni ni st r atwernligated to the cohesivey BamH rend, cbeestingea Hidlil gitee Hollowing thist ligation aifindill-Hincll
phar maceut idigast we pesiorned; Thissdigest vieided s fragmpnt of prpecyimatgly 838D {hat spniaisprbihe CAY

t he parti ci@niepceppeomotnypad ifieacdongr site. Followjsp ge! igalatien, 3"‘%"889 me"bwasd'ee%'ea n

e
bout 05 ! . t
g.d.l?nunl st r at'$® l%p%‘;e Bgker fo n’g Ef?ﬂmonq% Iigatipn fn l’ag 8%{" X %ﬁ/cﬁﬁfm fray Vo

‘W&es 'ven
to maint ai rih

vy BROPEr,FNd P' .
of about 3 gﬁ'é gfr ;g‘ﬂ%a t'°" a’%c epgfcahkf a gﬁfﬁis egﬁf&mg% u§ 4;.@ ‘Rthgtfcde

medi cal, car %ﬁgpc a6 ?BrogtldFrP a0 bt 21 %%I

avai | abl e and to t e gene y critrcal nature of the underIy| ng
di sease (e.g., enbolism infarct), it will generally be desirable to

provi de sorrewhat | ar ger1i ni t5a1@5mccw§;b@§r@ébme&wenous bol us on the
order of about 0.3 ng/ t he pl asm nogen actrvator vari ant

For exa
her eof 4may be admi ni st é?ed pareq‘f‘tr QC}T{\QA AGEFACAATGA.suf fering from
cardi ovascul ar di sease§00r CoNiATCORSTTIBOCREIETE6LASRGEr [ at e may be paral | el

to that currently in u in cli sjj gations of ‘ot her
i onbBFyt o adaebRerdddEcs D

cardi ovascul ar, ytic a about 1-2 ng/ kg body wei ght as
an i ntravenous or |ntralartereQAdemecAGhﬂGAccTtard:mr-s'l n human
patients suffering frommnyocardial infarction, pulnonary embolism etc. As
one exanpl e of an appropriate dosageﬂﬁdorm a vial cont a| n| ng 50 ng t-PA

ar gi ni ne, pho B?'¥'Y‘P'a<§e |I &"e"% f"a%{‘i’ﬂff %8?6&?‘@“86'9% Rlo ¢ ?‘g’gg?d\m th
50 m st er '§ﬂ| p r?f'”l 14

per cent so E‘"ﬂsl °8?‘i] é‘? IQ("' \j ;%wasa

act i vafor \fﬁ? sr%ra enFtY %;r:or I E% Fg’lt WI I cla @b On
particul ar| ?t tﬁ" r;am ool £oag§e e

conpl ex ad nlstr t|on roc ures creas t e opportunlty for the
use of the plasm nogen actlvat or in settr ngs with 55 [|imted nedical

equi pnent such as in enmergency vehicles staffed with paranmedi c personnel.
An extended hal f-1ife of plasmnogen attivator variants herein may al so
allow lower, safer initial doses and could nmaintain thronbolytically
effective pI asma levels for up to 45 mnutes or |longer. The variants herein
wrth extended haIf-Ilfe may aI SO be useful for | ow dose extended therapy
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peri pheral vascul ar occlusion. The follow ng exanpl es are intended nerely
toillustrate the best node now known for practicing the invention, but the
invention is not to be consider &P 0 #24 4058B%* hereto. 5 EXAMPLE | A
Preparation and Util | zation of Expression Vectors for Reconbi nant

Producti o Var lant s reof 1 Co tru tion of _Plas 7-1H
a) Plasmy W‘e %@' rliﬂ’la'béor"“a‘x d‘“g

t e t
exarrpl e. Eo a%ﬁp ion e | :hr? rIy { |£In de r n
recapi tul &ibiaOfly \hﬁw\é & s@ ancer
and py o aden q,af A oo Tt ot r

vari abl e gfgin 8& ﬁ&%s@ﬁﬁtﬁﬁt(ﬂfo ﬁﬁbt ﬂo 1%@%7?%6—?& gkt andDa?e dg%ﬂﬁl%ﬁd et

al ., Nat ugigdi ﬂomaasfkh 4 SPBDHER 3Bhcrpioh (HRIARS briginof Fiichivh @f BVIL, la6tPRe ampicillin

pol yadenyesistarich AHarked) tthd 7.8:R6 Gragnitint Produced Rlidwiigl digbstion tvith B afid ABd! lcbrtdiitnd 1 1 St
The vect o¢DNAHSFaSiorOMIN AhrEd-5hgt libdlion FNEIBYEBLIADI THESHGBEINE PlasniBaad digeste@ by al .

Cel | ,1041: Clai2d 648 givg a 861d-bp ragrienbeantaiing (hétDNA &un Fadtor Il with BiecBY40 plaiyadenyiée ad.
Sci . (U. SicAahd @bscription terrhiB i ites toliaved Y theSiyd0 DR teapscsiption oit. donor site and a
portion ofThafinal trqecpart (ifBttion telydald) pRECISabsed: a) thec1 23bpr $dll-HindHITragrhe® cértdting)the t he
| g var i afigineof reptjéation, thaamoiniliin redistenlei matken ansde GMV siharcer, PlomoteMA selite dotior B)

f act or Ye|118-bpy Hindiilial Taga®NieeNtainiig ithy| I tintrom arg snlice,apsentasand o) & 96 H -bpTGlelSeh ee
part g6 ofragment qoptaiging thetcPA fox Facter Mill SV40polyadanylation siterpnd thaPY40i BHFR{rapsseintion ance

mar ker H‘F\*d re Ircatron orrgrn of the final vector was derived fromthe

siart | g WE“°" & '?}aasm'da‘?ﬁ'Ht(ﬂA foRentaimedine #lagmie PPEGEN"%t

al ., P e) U& JNaS qonstru ed Ynetchdl f Jo t he
1t ﬂV s% t h[e(9e i-
&mnéll i ngﬂ& e %éf e§§|c§ﬁ$;€‘ Ny erw,r,ser o1 E‘%&"‘?L and

rred ra) was jnserte ;]
ic r'é’d o co f"ﬁ.v,e b e O
the QW ed t £I %rte mt% lowed
construg aﬁrge I 'E t f 8 5@ r,
B[J%mteﬁga%% ﬁn@ i4%%p nt&%?étﬁé‘elﬁs bf&f- léﬂ"h@@ls v'é& rp?tﬂ eﬂi\ ' dhthofs Of

80 region,"a S¥40IOMFR tirafdcriptionet! Qrﬁlathe o ckigih ird}ieR dm pML.
(conmer gbéfiguresMdand &Pl e from New Eng and Br oI abs) were ligated to the
cohesi ve RBaprbision Rilels 6ftPAlwerOob&inbl Blirdnbfeding €HO bP293@8NsWith pDIHSPA, i adcbradhcél
Hi ndl | | with meihbdsOgepeally kasn parr SeOsndbdbscribét Supeh. (edia figmethél ddnstbclod 2goreslls, ff
appr oxi exempleywdsé)&ssiypd,demonstating thatpStHtPAerodilded é2thgimal of t:PAr onot er and splice
\;idnorso Si t dhe ettdoropGISigPAgentaining | taet cylomegalbviras 8Gf@ndsp afid agmetet, theasytdmegalbvds t 0 a
2900- bp splicee denonsite pCinBerivithe T Mwiable zagioe splice @cpaptoresite.fthe cRNAcencodingt trRAC andathe of
pF8CI S wai0pplyademdationspawBce wasdinalig senstpisted s follwsabove i nt er medi at e pl asmi d
with Sal | Tapatatingvrciors fonthis consuptionware pElHt-RARNI AFBEE (qubra). Teasipior veptas hasthg er
for anpp¥ng ¥'iqantrolsas RGiHt 'g’r\nblﬁrmlue?l the aPNAbfer FactanViling diaBY40 palyadendatie siter o
sequéﬁcé’g‘.’"f"@F upaqelo clogre 3 ﬁfc‘f‘%fi?’h 'M\é"h%f‘ﬂi'é{ﬁﬁté’r ovepfiangaschiinted by T4 polymerageo oy

| Z‘..(L),tn gt r 3%?1%" g}; °rﬁ:hmﬁ§'he§°§ 'Equ%rng’P g%ag’%gﬂ intiop ggﬁ,& %WPG ‘8‘@ M}%g;grtes
. i o inl

I n of icafi P gene,
cheni cal, éﬁé(% g pF ?2‘4

406 L O 3 ; ent%Bd _p_ls L 31 335) 1

e , Clal fragmen the Hpal ent yiel
GATCTGG K4 ) {1 i bothUCHO and 293 ce) %%25[ W 88
GTCCACT Giird 65 ahd 3800 ng/ml R PAC ﬂ%@? @SBTCGTCGGA 5" 50

pol ynerase | (Kl enow fragrrent) filled in the synthetic piece and created a
doubls b) Fdal eshdRtidniongrant (VWartell et al., Gene, 9: 307 (1980)). This was
foll owed by a double digest of Pstl and Hindlll. This synthetic |inker was
cl oned i ntThe pdéihid KCIGHPAawast digbsted withi[Spel) thah trbdted Wil E. eolidDNA palyrhdrassiltiage The
cl one 5%agment (finaw)n anlg déorgribsnunibdsiele | tdphokphetes e Icmetp i ket ehdsh dlhe dtesulti®) dinek®, was
di gest ettagmenhwassligated, Ausialg ¢ DNA ligaseatp thel @abkbtRsalfAhalll frigresntreontaining thes & sifandh

Pst | 5¢] aigin frem dhe, simte-stranded PNA phegs: if6 res \Wesaribad indlindpr et al.1 Blicrablol. (Rewc$8: 101

cont ai nk188p)pdgetiongiodupia wpig isolated oyith dhedH1 prigin ingprigdhini bath| ressitisyerignfations atdke Spatept or
was gel sifecQf | ther RGASt-PAJragmentpA plasmid) coptaining fthis origin, in such an orientation that the anti-sense

1 3. Thévandpithe a‘He"Gf"’a"t paskagerhigto vifensiin e 8@?@%@"@’5‘?’8&@8 "ﬁ‘ié"‘?fé’b%ﬂdrt?’ingd

sur f ace P&H: i%§8 R4 8and with the pol yadenyl ation site and transcription
terni®hation site of the early region of SV40. A vector, pUC. SV40,
containing the SV40 sequences was inserted into pUC8 at the BanH site
described in Veira et al., supra. pUC SV40 was then digested with EcoRl and
Hpal . A 143-bp fragnent containing only the SV40
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5 pol yadenyl ation site was gel isolated fromthis digest. Two additional
fragments were gel isolated follow ng di gestion of pSVE. 8cl1D ( EPO Pub. No.
160, 457) The 4.8-kb fragment genER 8 ed 8%/ BEcoR and O al digest contains
the SV40-DHFR transcription unit, the origin of replication of pM, and the
anpicilli Si st e narker. The 7.5-kb fragment produced foll ow ng

di gesti onéjm a'lgxagﬂlﬁs Hpal contains the cDNA for Factor VIII. A

t hr ee- par | ds pSVE. 8c24D. This internediate plasm d was

di gest ed TLrh‘gé% l:"rg%'é{'r"?and Sall to give a 961 1-bp fragnment containing the

CDNA T gr Faﬁutaé?ﬁm Wrl1HWids NintidaGee PO ED Qb 3G YD1 {ATOE WMo 33 BT6RNVRCEARLhédkted

t er m nat i RRsismbiRn. THakd B3NS eldYindn iftecrirWithDInG Melbérits Mii3MOY @Ad BiRglé-straridea p7itRal

t hree- parpnA wakPprbsfodl £ dbb@ibsl BY-96ia et 4F,EMth. Bnzynive, 5528 (19p7).Sriekly, Htb 0dIrhilof a
fragnent GeriaiciiungoftriioRhddbells i RYT Erpthiwasihdded 10°i10€ pamp MI3Ka7iand the sixturewase
mar ker angfubdi®l 6ME BIRAR BT, 1.5 ofedsike 2Y Talsrokh,ophthisiag Shourgrml; catbpnidillive was] 8ldighand

Hi ndl | ko Ghébutiinoagpsryeiitly cshakenifani1a dodréiet 379 Ci After the calisowese bélleted.cnbagepand ackaged c)
a 9611- bppldshidl DIFR wbre Iarvestada gmresitglecsirandad HNAgwvas eepeBillAs fdescritied diy ofndeyeqn) Nuaky/40
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0.1 MTris-HA (pH 7.5), 1 MNaCl. The t-PA was eluted with 0.1 Macetic
acid, 0.15 MNad, 0.02 Marginine, 0.01% Tween 80 (pH 2.0), and fractions
were i'mediately neutralized w t hER@i42880&BT Fractions were adjusted to
0 01% Tween 80 before pooling. 10 B. Biological and Pharmacokinetic Assays
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wavel ength detectron at 214 and 280 nanoneters. A trifluoroacetic acid
(TFA) solvent system was used, enploying 0.1 percent TFA (Pierce Chem cal)
wth a |4 prinaddiidbent of 0.08 percent TFA in acetonitrile (Burdick &
Jackson) at a rate of 0.5 percent per mnute for 50 m nutes, followed by a
1.0 P& Centrwahe/ rabbits woré absighedfangbiniCio @hé offtes tréimeiit grodpesit-BA aal giycosylatedtNS7&f 1. 0
55 M A iThé tpfokeins [WeNe Iabeladt with ‘€1 tolapiprogimaly 00 ACilky sadsmixéepith 81 KEsPA to
col | ect egbcloaannoniplecitic adserptidnast ctrd tabelaescproteip. Fhel duse »t TEA comegipifables'*dProtein wasi d
hydr ol ysacminaltyyglnGiky.si s was perforned by incubation of the peptides in
constant boiling HCl for 20 hours at 1100 C in vacuo. Analysis of the acid
hydrol yzates was acconplished with a Beckman 6300 17 EP 0 424 405 Bl

III ba.l
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am no acid analyzer. f. Results. In Figure 9, the HPLC profiles of tryptic
digests are shown for wild-type RCMrt-PA, N67 mutant RCMt-PA -and

N- gl ycanase-treated N67 nut ant RCMVEP-0%R4i485B1gures 9A, 9B, and 9C,
respectively. Al sanples were produced by tranS| ent expreSS| on |n 293

human ki dney cells. The eI utlon 5 es s i n
f oung frog"t&tcé‘hﬁ’t%?g rl| &aﬁ gﬁge ite_ear. on‘;%,;:
found to r
t B 4? 80, 75, 90,
E?BLL 2| lg%\? gg HOE@%P%{? ﬁ}athééfs@wg ﬁe lwag %Yed t?c;'aus???}oegz !tgg rs re% olume d
h
eluted at E % a@%go.. & Bh&c Al

lfug te b £r£ae»$£0re bved .mms&.aw epldc@d i IEHpQ

peak at 51tut§9sn §0r@§ o "’f Ieﬁ're d @f %GSTW' Brblofd il 98K eh Pladthd Ssiple WQ@

new peak afrechhattd Wil FRNINBER AL The bl it wes BolFA @ yréeAls wa@duaqmatbytcamﬁb Y

anm no agi COgamkidl effidsns JitbactPHadiniiEte STre NEbuksAIRSIbdsB® o CRMARCH oPEaniig dha-cBMEASd to

cont ai ni ngcAMpRL folfata avlaydidd Was consistent with the earlier elution of

gl ycosyl at edTpegbd chater thédcunBPUC)HO satOrabbit Wi icorputeall froif 2 toglisy minsiiek dY thenrapdzoitihe

(56-82) t rrghddsing fhs IADE prdcbuirdClbriiEd was Ealsulated &orh thademiuila CLr=eBbseAUG! t h

N- gl ycosi das&hd @ankirgnat teemihkl | halfiives foc the O Hst@led potainsiiess feliows: FHRA, IN6Y pPACThdiaglealt

of the gl yeltifayauestmushbedbterminethfronp phairadcpkingtics stadies| with aiplatiejedrprogeinss Eigyrh 48 shawP L C

( F| . 9C) .theTblets @h CPMigY versustminuesdhesmbligect bysdos® forrr-Phi ensisglvepsylaind N7 ddPAvnps well as

i3y canasier des d#t rBAtded ird4ER7H bR E@%‘P@%W?@f’@%"ﬁﬁtf@@@mﬂ% ed in the

tr tic map. TRIB7HRAYrPE Icﬁ‘?a'é‘éF‘P"eé wiy| thanjthewilgtyprigtPA fepmn. glgsmagthenationt the gigprance
compared 1% NeMET AR vigion Dol g "%{'Es'°553t?ﬁ A eud e 2 1.6-old

COI’ISI st #nthighes plasmgoncy ‘?"t"ﬁ "8&‘651*" §PBREfE o i @str?ért ic acid (Guo et al.

J. Chrom |2|0 359: 499-517, (1986)). (A though the N67 mutant contains

car bohydra?arq i nked to asparagine, after N gI ycanase-treatment the

T h
e e
acid anal ysi gaig piasmifidghn hdﬂvatﬁ ?ant oxhi (gngq If ﬁfg‘aﬁlpdeﬁfe %Q%%'r&tb fHiktive to

fol | ows cl os@ibe hitkan@pRECt €d conposition, confirmng the substitution of
tyrosine for asparagine and the N-linked glycosylation of that residue at

po§|[ tion 6. TROvafiédBbfidim AWheigin A&id glyéceyiiion istah BiNinkdd giyeosglationosy| at ed Tryptic

ptidesd N67: 56-82) 30 _ Am no Acid
Expect ed Chsahe edliaitaf Haimy2reliensi arQytiked pig¢osylatipn site is addéd in a position of the t-PABvatiant
Aspart at e/ As hat ingxpoesd to the exterior. 3 3.0 Threonine
1 1.0 d utanate/ d utam ne 4 4.0
35 4. The variant of gnyesieioheidimy 3 tocd toatag;glyj:pyiate}i within its growth facipr domain.
1.3 Gy#ine 3.8 Al ani ne
2. 5. The vayiant ofiglpim. qrgt[ Gopiane (1) P senne or threonine at positipn 60 of the native t-PA, (2) an
Vél i ne asparagine at position 64 and a sering or threomne at position Sg o&thg{oatlve t-PA, (3) an asparagine
Met hi oni ne at position 85 and a serine or threon@e at position 87 of the n ve t-P ine at position
0 67 of v ﬁat ﬁgf\n@ an asparagine at position 78 and a serme o reomne at position 80 o th
Tvr osi néo native 1-P L) an asparagine at position 79 and a serine or thr gj#tgzr 1 %ﬁl ative {-
4y {7) an l;z:%i ﬁme at @osmon 80 and"a serine or threonine at p sl Oég ) , Or @) 2
Lysi ne combil Prﬁoreof(1)to(7)above 1.0 Arginine
0 The vdfarg ofclall %%M% vgéanp&h!aﬁe<m5£}¥d.&tae Hosﬁ-¥§ 6R4 M nafivbS PRI C
acid ang} haI f cystine add to 3. conpared to the expect ed

val ue of 47.0.1né varBhiRbin@saks lmai iscus.ocﬁrﬁsd by furldb6ral Yerkoad it tab 1648 € posisd 9N e iomain
random y to edsponeibletfortibrin tiriiing B0 thed hasligstored fibridPBindifcofhipyt i 1ol tigdt BChatNa 4-Fla:  PA.
The proteins were |labeled with [err] to approximately 10 [err] and m xed
with 0.1 n&/ Rbe variarPAf dlaim déiat is dewidrod aldgestca gortion atthefingbri domainf t he | abel ed

protei nso The dose of TCA precipitable [err]-protein was nomnally 5 [err].
18 9. The variant of claim 8 that comprises natural t-PA devoid of amino acids 1-44.

? 10. The variant of any one of claims 1 to 8 modified at a known glycosylation site of native human t-PA.
s56 11. The variant of claim 10 devoid of functional carbohydrate structure at amino acid 184.

12. The variant of claim 11 still further modified, relative to native t-PA, in the amino acid (1) 205 to 215
region, (2) 244 to 255 region, (3) 233-242 region, or (4) two or mors of (1), {2) and (3).
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EP 0 424 405 Bl The rabbits had a catheter with a heparin Iock T each ear.

The dose was admi nistered as an |V bolus in one catheter “ m\
saline flush. Al blood sanpl es WP 424 405R3d fromthe 3@“ \l m
bl ood sanpl es were obtained at the foll ovm ng t| nes Oree tLhe"dOSe) and
2, 5, 15, 3

g ?‘F‘f 75, 90 120 15 es aftert
Sallnevvas ET'?[? ?CJI

t 8te e{eﬁ ds pes gaal E? cﬁ&er pp sﬂl I\P%OZem
InEpOInlo%l ﬁ.%f Weeeoﬂ? 2D gs%&é’omso
containin ngi the cathitErs Iace blood volume
pheny! gJ aameot n't'el'h .gwta Lr p& tube ﬁi,mia A end

mai nt a' ne rrfilﬂp# & s dt. e&% ar .ﬁ*he rﬁdt y%hé)ﬁltﬁ Ewbt ﬂéﬂ&n
removed i girel Arifu a&«e cénﬂl JE: mauael int&tiddly, PlacddCi EpPdndori

end of thﬁ.b&st uﬁwsto.eaq, Gédontil the 1Al oE @l dtud))! PB@RY irP I RS lPot SAE higsni¥edafhple were
preci pi t apreélpiidtel ith ricRIBloSIRASRS, Tho 2 thht wid)Boun€kd protoinistivas\GuantkBd! Bl céuting the
protei ng yasmalstassions bleshcdpre€iitaid! THaGedultewstd) based) TOBM/EID 18 Bf SfiploGind €&éited to
preci pi t acemml oeddteandlyéis wer e based on CPM 100 [err] of sanple and
converted t ah&ribd oidef the cuhe (AUGYTa eash mbbitiMae cammeadifiothe tot1BEmhutes By thé\tipezdidr
each r abbmbethodsing thepAlCaTlockdutar Cloartie W8 calnulated &em b faringla CL spRase/AUC.et hod

usi ng the AJBe pankingeefderminalMiadlives: for the 1A klalsled roteins dslasf follows: triRA, NET hitA. ThCactual
Dose/ AUC. haftie valyescinugly be fleterminad fierh phathdcokinetie gudies with fuplaljeled pjotdingbEigusel 1shevei ns
i s as f ol thewiets of CPMmI vpgsis minytes (nopmalizeioy dpse)ifer -k prid-glycpsylaipd |INGE &Phq pstwelh as
deter m netfr fesd _}Sﬁérq?&étﬁk'f-q?ﬁf P4, anq ﬂﬂﬁl‘ééEW'PWErﬁﬁaﬁéP@EF"ﬁ?"ot eins, Figure 10
S by N Egt o o LA o %gg* aa?s"f" e e Tha e ;‘?gg%g ang
glycosyl a "\‘Itgf and
des 1- AfﬁE at°°?9&ht' o{ A 6%@ M“}“Ypels Anas cleared more slowy
t han t he 'at type rt-PA from pl asna. The ratio of the clearance of the N67
t-PAtow ype rt-PA was 0.63. Consequently, at equal infusion rates one

woul d have, aAf?br onftedng actide nitad REdue Pl fPﬁ d ddqdeh&s fhat'hés
conpargg to IWin'k 1%:3/@'!%*56 E’h osﬁtﬁ 'ﬁ’f@:a Siyc iﬁ%ﬁ&.& ir@gﬁ j{& ééeﬁqgeﬁé{ﬁ Mﬁ%r{ PA,

tissue pl asrgig@shinéfeh 16 vartaht dxfitirig ThordasedHalifs Gt aRe8sel dlohrarab rJté_"n%fathBQ& 25
N-1inked or detiveingmait-rl ycosyl ation at a glycosylation site which is not

present in native human t-PA, said plasm nogen activator variant exhibiting
L-ncr eased2hathé variaitef €6l 10Meloinasia glycdspation 3@ Nrliaked glyedsilione t 0 native human
toPA. 20 The variant of claim1l wherein said glycosylation is an NIinked
gl ycosyl aBi dite v8@antf ciime2 whareimart Ndidked glgcasyl&ionsiterie addediin d\pdsitiorkefdhe t-PA variant

gl ycosyl at i dhet isiekposedsto dwcbmtdriarn a position of the t-PA variant that is
exposed to the exterior. 4. The variant of anyone of clainms 1 to 3 that is
gl ycosyl at‘ed’hﬁﬂ"tfht‘trﬁ’f avanechf eleinp 1 it thelris @lvsaiated wifhin Bs grgwib fagiar domsin- of claim 1
t hat cd@ht ai ns (1) a serine or threonine at p05|t|on 60 of the native t-PA
(:2) an asPar@ |"Ff@"taﬁf S, l"\ab?P“E!!!s gha sa"'?é’( t¥RoNie ak RSIQRAOAL thecn I3t“‘r Bhab6

of the nati \Fé ﬁt"!gPAa‘ %’h and 8 51l i°hgregnn $iog 68‘5‘" H "’%1*‘%:‘ asparagine

t hr eoni ne at 9?' oo %°SE;°¥§F "35‘.' %?t' r?on
67 Of t he n na{tv e na |n aa %'ﬁ anéa serlné 0{ B %OSI ion 8 se' n |Vet

t hr eoni‘he at (E)a;
position 79 c@m n&o,e aln;Pﬁvo%F s I't10 nat | ve -

(7) an asparagine at position 0 an??a serl ne or threom ne at position 82
of the nagl Ve Larahof élénm(s&)heﬁmthdﬁ%ohﬁﬂs & aspdi¥gire\WPpdRitiod B & thidfnadvd +-PA0 (7)
above. 4. The variant of claimb5 wherein the variant contains an asparagi ne
at positien 1hé vafiant Beciaiat 4 iRt s MbdifiedSby/ funclibal Yeoval Itk abfieast! Abotich bfhadorhdin
nodi fi ed by rbspomsiblecordibrir sitingaiut thdt has rest@edkibrif bipdiig domparétile 1 tHROFRbtve t-PA.
responsible for fibrin binding but that has restored fibrin binding

conpar abl 8 tThe virabt obélaimatithay is devoidlof aBeasfldportion of thevfingafdombiai m 4 that is devoid
of at Iseast a portion of the finger domain. 50 9. The variant of claim3$8

t hat conpPBi skie variaotief elaim(8 timt\comeprisssdhatyfal 10N devpidefianino acidef1-4410. The vari ant of
any one of clains 1 to 8 nodified at a known gl ycosylation site of native
hurman t - PAQ- T varignt of qrwen%trqamt ‘8\3 "@F'&?"rﬁt%“%\g Fesyiation st rf natiye Ayman t-PA.

car bohydrat e structure am no id 184, . .The vari ant of claim1l still

further® nﬁhu"fhlaéﬂ'a"tPéF'%l'E‘|198°‘t°l9 %QF‘?"Q’@' ?a'WQWd’ﬁ‘%s‘T‘ﬁ%m&H"ﬂ’t? a&E’l g4 ( 1) 205 to 215

IO B it s e S s

each ear. The @E NaL 2RI N & "gaiony ﬁ’( gy, more

an a serme lth ne at

B TR P I&)b(n ‘het er,
foll owed by a saline flush. Al blood sarrpl es were obtai ned fromthe
opposite ear. One ni



bl ood sanples were obtained at the following tines: 0O (before the do
2,.:5, 15, 30, 45, 60, 75, 90, 120, 150, and 180 m nutes aft mgﬁﬂ @rﬂ“\
Saline was used to flush the catﬁ%@é?%“%ﬁ”epl ace bl ood vol

time point. The bI ood sarrpl es were-put into 1.5-m Eppendorf fubes

cont ai ni dl m

phenyl al s, S g 5 B O] A B GHER o Re apR i popveve

mai nt ai ned On"T ceun centrifuged. After centrifugation, the plasnma was

rem)ved ﬁé"%f IainPt%E’QméqurgJ’B i]‘., Hbes, and stor ed on ice until the
err

end of t e stu Proteins 1n 1 each plasma sanple were

preci pi taf ¢rb Wn&rl% of ElélﬁhI|4QHé?@sC§$H|i99dalﬁ'sﬂgle-Im forrpBy bidairodteSmiAsYeRGkist R aRRAL €i NS
was quant i thafchida yagsgténtl ng the 10 ganma em ssions of each precipitate. The
results were bas on CPM 100 [err] of sanple and converted to CPMm for
dat a anaiey Shesvaridi @f alaiman SUntdbin pdsiiorC2M5\rRMbedOn decuidaf@CWithr the) Biatureeminogeaut ed
fromz to adlaterisactupipdiby ab breind scidomimo thdn argibiheod usi ng t he AUC procedure.

Cl earance was cal culated fromthe formula CL = Dose/ AUC. The ranking of

t er m nal 17h @he vatiany efclaimo 16 ip whichl sbisi dmirozeivd lisssdleptedtram gigcineand glutemiclacids: 1t - PA,

N67 t-PA. The actual 15 half-life values nust be determ ned from

phar maccl® fes Yadansefistine 7 inivhiph sal aminel acld igatdarel¢ peid- Fi gure 10 shows the plots
of CPMIml versus mnutes (normalized by dose) for rt-PA and gl ycosyl at ed
N67 t - PAS- Zhe yauipnt of claim,16 whateim position 2B \umbared jn aceprdanse witibfie matye glaginogen
1%4E275D13‘§'213’?'°P%‘"9?B¥ anA9R0-ACi0 OB thap¥SIR5 7 + - PA was cl eared rmore slowly

Ef?»l/rldt Eet;t e RS e SEOD A RBEN o Chcal | of oy on'rat be one
cCompar ot T oAt a i § el StBlandle B3 HERER) Ml bl bobiF 20 he 27

ti ssue plasm nogen activator (t-PA) am no acid sequence vari ant that has 25
N1 i nke a0 frndYalidnbkr@shintbi/defesivh Adnh ON at a gl ycosyl ation site which is not
presegt I n najes Y24NB1EDS t-PAPA, sai d pl asm nogen activator variant exhibiting
i ncreased haldes i-4dnB7Di8dEZI8EPRASEd cl earance rate relative to native human
t-PA. 2. The deéean-aenezstsaeazs &PA) 1 wherein said gl ycosylation is an N-Iinked
gl ycosyl at i ordes $@4NB7KZHIRE278 &#PA,ant of claim 2 wherein an N-1inked '
gl ycosyl at i ordesii-#4Na7B21941¢BR12R21AE3T8&PAi on of the t-PA variant that is
axpos®d t o tIves &MNSTRRE278 +-PAhe vari ant of anyone of clains 1 to 3 that is
gl ycosyl at ed dag t-H#NG7K118EB &BAh fact or domain. 35 5. The variant of claim1
t hat cont ai ngeg 1’ MNB7TEXPRH-R% t hr eoni ne at position 60 of the native t-PA,
(2) an aspar ?FF\'@WD S¥7PRY M and a serine or threonine at position 66
of the nati ve&os 1#HI67 E%Yﬁ'zystp?ér agine at position 65 and a serine or
t hr eoffi ne at me 1 t| e 1-PA, (4) an asparagine at position
&Z/of the nat °?/$ 1 77 Q%F'

[

! it at position 78 and a serine or

t hreoni ne at ] Z:§|:27 native t-PA (6) an asparagi ne at
position 79 and a Seri ¥ Peoni ne at position 81 of the native t-PA,

(1) 2 S8PAAA Bl ORIk 1T PR o SRS 871 WY AAPIAIC AL POSI L1 on 82

of the native t a conmbi nation of any two or nmore of (1) to (7)
above. 6y, AhGpiikabld &Plessin vebidr &b:bte\ﬂhei BikBrybtiaGrakAdrinarid thost QB %t Bipredéin §mﬁ\agl ne
at positi 0Beqadnc@ bt ddite2ati ve t - PA 7. The variant of claim4 t S
nodi fi ed by functi onaI renoval of at Ieast a portion of a domain

respo@sidsl eukamybticihoktichlls thhshikhétDwilh Wie vebroriof Biaim 2aest ored fi brin bi ndi ng
conparable to that of native t-PA. 8. The variant of claim4 that is devoid
of at | ea8sThesceftooficlaipn25ahat tleyedst cefier dormain. 50 9. The variant of claim8
that conprises natural t-PA devoid of amno acids 1-44. 10. The variant of
any one 23f T cellef claint 25 that proaammalibngellsa known gl ycosyl ation site of native
humans® - PA. 55 11. The variant of claim 10 devoid of functional

car bohy d8ailee esll eyliureof elaim27 3t is o @Qhinesg hamster ovaryesllfieg j ant of claim 11 still
further ?(godlcggngo%flgj\rfgils%}ailve "%?Fulr;a%l ve t- PA |n th%gaa(r;?peno aci d 1 205 gfo 215
regi on, 2&'8 %I -% of
(1), 2) a inogpg activatpirvapjany 4a °B& &% In g t'JTaB!‘aé'f‘?ﬁeﬂf”%'Hat as
corrpa %ed vm?cﬁ §54€"t-PA i s resistant to speci fic enzymatic cleavage into
two-chain form 14. The variant of claim 13 essentially free of two-chain
form 5
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15. The variant of claim 14 that is stabilized in single-ch :
site-directed nutagenesis at a two- chain c|leavage site. all"ﬂmmlmm,m I', ;
cl'aim 15 wherein position 275 nunfEB@4R44958cor dance with the« mat ULe u '
pl asm nogen 10 activator is occupied by an amino acid other than

ar gi ni ne. riant of claim16 in which said amno aicd is selected
from gl yC| &"ﬁ"gﬁ'c}égt amc acid. 18. The variant of claim17 in which said

anmi N0 aci §_i ool Vihsddl Ahino&rebSanortiGiaMe tdreiins Hichbrh MoWbebBiadi o SaRivator
posi ti on gﬁ% SN b el ot DbtbtHiche thykibyllB .hwélypésamuag'ama%%\ oo
occupi ed by rﬂﬂeﬁrﬁldﬂ&hﬁ&lblﬂ +PA Iﬂﬁﬁt vbriaiden M6 Whisi dlggena ArEPI¥sAtido ktiQ;torCAnadtmlﬂeg in

whi ch sai d HsR@ HaBieHsksk uhd Anfigee Wloaralbbratd.bozdddR alfbivaiiinerdbhiicied i-Ph Suftviial i S
resistant to enzymatic cleavage at the am no acid position 275 or the 277

site or beat hariahts nadhAnsprath B wbrinQdie gohatint®) Glykosyfdréngleme NEgebudeta Glykosylierungd6s.

1- 44N67E275 t-PA, des 1-44N67D184E275 t-PA, des 1-44N67S184E275 t-PA, des
1- 44N6 #K2 3.3 Biidntet nat\ Anspash 2 wiotihiGihRN:ghedritidte2dIpHeaviiartnRisSelle -aR Ajne3Position der t-Pdes
1- 44N67R252 P2idntet angoKjgt 3t die hachABn KD FOEHES t - PA, des 1- 44N67E2751277 t- PA,

des 1-44N67D184E2751277 t-PA, des 1 -44N67S184E2751277 t-PA, 35 des
1- 44N67 K243 Bar@me2rreph ping dercinspriiche 4 4y mislionsehatb iraridgchg@psfakiopdpmane. ghvkosyllers

1- 44N67R252B8t751277 t-PA, and des 1-44N67K210E2751277 t-PA. 40 23. A DNA
sequend® encoding the vari ant of an one of clains. 1 to 11 and 16 to 22.

24. A repPi c‘@fﬁ“&e @g@ﬁ@%ca Th’?°ﬂ'" “ &ggiian A9t deg “f‘tP’a'hE%r(
hgst cel | n i t‘%}*’"host

re | tlon -
cells transfﬁ?‘ﬁ%}ﬁ? ﬂs'gﬂ v t% ig‘f" °?'H" a'? °s' e c%@
ara es naiiven_ t-P ein As osntuon 8 und , ein er|
toat ar, yeaﬁ,F { osflfé‘.? Q%at. o A%aisg%"é ik Ko
50 28. .veﬁ' h &ﬁ%e BB%F '%F.re rﬁErV
cel I i “e sm Cbisp%bén tQ-*A eﬁ atién!@s% bfb%n oF 5abP mehtbreft 5} Bbigh? N

conpri sing gy bﬁgqy)aeg wiically e ect am)unt of the plasm nogen activator
vari ant of any one of clainms 1 to 22 in adm xture with a pharmaceutically
55 281C 6.2 NaiidhtetnabitArispraéh 5, ¥6kin die Valfaril ¢l Aspdiagin B PA3AbIEGY db8 RRIVEICLFR ehthiit.
Fi brinol yti sch wirksanme Am nosauresequenzvari ante von nenschlichem
Gewebepl as.m vandne stk Ansptuol §,tdie difch, dasl fudktidhelje Entfeehan euriiatiast dheg Absthiiliess @iner flir
d ykosyl i er Fitginzinduag veeantwoktickes Domzns imvgitiddrelst, deiclef amr sihe ki jenel MorGnativem -PA
pat i vem menelgleictiaesFilrinbivdung wiaderhergestelihden i st, wobel di e genannte

sm rRogenaktivatorvari ante eine erh6hte Hal bwertszeit und verringerte
d ear ancePat\@riastengeeinspruch 4 derizymindasiains dsphnigtrlenFiegemomaner i st . 2. Vari ante
nach Anspruch 1, worin die %enannte A kos Ile[i’gqn‘g_gm ne N-gebundene

GI ykosyl i %r LM?@a"F"eﬂaCh Angpruep 8, &"F‘ﬂ’ﬂ‘ihenh inosgisen hH4dPiR- N- gebundene
ykosyll sstelle an einer Position de - PA- | ant e angefugt i st,

di e nach 'hl & a"f‘?lj’f?c'?? "f?’?@g:gghe Q’Fl a‘?i?é"ﬂ%ﬁfl‘?e'@!"mé' 'ﬂ@?y" g Ratyy 3,

die i nner hal WP FHILP™ kt or domane gl ykosyliert s. 5. Var| ante nach

ANSPIUCh dy b Rl Eioldb RS e3P ag?eﬁunat ven

t-PA, (2) ein paragi erin reonin an

Posi t i Q) @"6 \gﬁéttmt:ﬁ Xﬁs'arut:h Pf?"dte(l%}oggn Buf nativen t-PA im Aminoséure-(1) 205 bis 215-Bereich, (2)
244 bis 255-Bereich, (3) 233-242-Bereich oder (4) zwei oder mehreren aus (1), (2) und (3) noch weiter
modifiziert ist.

13. Variante nach Anspruch 4, die im Vergleich zu nativem t-PA gegen spezifische enzymatische Spaltung
45 zur Zweikettenform resistent ist.

14. Variante nach Anspruch 13, die im wesentlichen frei von Zweikettenform ist.

15. Variante nach Anspruch 14, die in der Einzelkettenform durch stellengerichtete Mutagenese an einer
50 Zweikettenspaltungsstelle stabilisiert ist.

16. Variante nach Anspruch 15, worin Position 275, numeriert entsprechend dem reifen Plasminogenaktivat-
or, von einer anderen Aminos#ure als Arginin eingenommen wird.

55 17. Variante nach Anspruch 16, bei der die genannte Aminoséure aus Glycin und Glutaminsiure ausge-
wihit ist.

18. Variante nach Anspruch 17, bei der die genannte Aminos#ure Glutaminsdure ist.
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i st. 30 £ viahts aithAnspah 2A\aG4gewebl ads: der zum ndest ein Abschnitt der

Fi ngefodonades aNBtE279t-PA/ar i ant e nach Anspruch 8, die natUlichen t-PA

unf aBt, denesdi-&NSTOIB4ERTE ¥R 1- 44 fehlen. 35 10. Variante nach el nem der
Ansprt che desti-4#NG7S184E7%8PAei ner bekannten G ykosylierungsstelle von nativem
menschl i chdes +4Np7K2HE2TS tRAert i st. 11. Variante nach Anspruch 10, der

f unkt i onel Hes HENPERRJALIR2IZRZKIEATS LA Ami nosaure 184 fehit. 40 12. Variante
nach #fnspr de& 4;1.41‘67"’6?5%5217fetzwen auf nativen f-PA im Aninosgure-(1) 205 bis
215- Ber ei cﬁes 1(‘%%10537%"%5 Bereich, (3) 233-242-Bereich oder (4) zwei

oder nehre %sn 57@ nd (3) noch weiter nodifiziert ist. 13.
i mVergleich zu nativemt-PA gegen
'tung 45 zur Zwei kettenformresi stent ist.
'i1

Variante n
%1%7 glwesentl ichen frei von Zwei kettenform

SQQZI fisch&

14. VArian %1”@4

ist. 15. Vgl I'e in der Einzel kettenform durch

stel | engerhgshlt,&h&“ m sAan ei ner Zwei ket t enspal tungsstel I e
stabilisiert ist. 16. Variante nach Anspruch 15, worin Position 275,

nuner jserds, BRA-SBELBAZ 8D tlir 88 VaraRienBdh diflemdi ARBEN K bisHatund P4 bis ¥DkbaBi.Ner ander en
Am nosaure als Arginin eingenommen wird. ss 17. Variante nach Anspruch 16,
bei der zdi RefSiErBAIGH ExproEsionVEIAsH dor MlbinelBuarbylonUidhsioinahtiiszdidLiEE:Ptihigi@n eérn| t
ist. 18. VaNASsajuenzvacthAndpra¢hr23dihiglist, be! der di e genannte Am nosaure

d utam nsaure ist. 21 EP O 424 405 B1 I 111111
1141114 125 Mit dbin Vbktdr nhchPnBuch\24 rarsfotraiertecenkarydivWirterefenl 6, worin Position 277,
nuneriert entsprechend demreifen Plasm nogenaktivat- or, von ei ner anderen
Ani nos gRGe Zeller nach dnsprush Ay diadieferaienvdindd. 20. Variante nach Anspruch 19, be!
der di e genannte Ami nosaure lsoleucin ist. 5 21. Variante nach Anspruch 9,
di e gegeAfUBelen Bach PrwRruch ghdie SByaefartaiep ¥ der Ani nosaureposition 275 oder der
277- Pl | e_oder bejden resjstent ist. 22 \Vari ante nach Ans ruch 21,
awgemgrﬁt Zefftur npgh Ansprugf.e/. ‘i'° MWE“Z‘V\SS‘?"“?S‘A‘*’"H@& 'i"s‘& 5 t-PA, des
1-44N67 E275t A de 4N67K21 t - PA 44N67R2§:7A21 1

R212R21 11 zur ["] od -affe ion, i)% oti 275
t-PA _des gg@ggg?j j%?j "’ ‘° @4‘@5? g SR
1- 44N‘g7818 es Z[a44N67K213E2751277 t-PA, des 1

- 44N6 7 Rodeviristchtiond 2 12R213E2751277 t- PA, des 1-44N67R252E2751277 t-PA, und
des 1 -44N67K21 OE2751277 t-PA. 25 23. DNA-Sequenz, die far die Variante
nach ei nenvaRht d§4aldAed @ aminbadided ldeUinetivatBur RiuSpladhink§¥Ab QEdulaire (t-PA) humain doué
45 dractivité fibrinolytique, qui posséde une glycosylation par liaison & un atome d'azote ou par liaison &
un atome d'oxygéne 2 un site de glycosylation qui n'est pas présent dans le t-PA humain naturel, ledit
variant d'activateur du plasminogéne présentant une demi-vie accrue et une vitesse d'épuration réduite
par rapport au t-PA humain naturel.

s0 2. Variant suivant la revendication 1, dans lequel la glycosylation est une glycosylation par liaison & un
atome d'azote.

3. Variant suivant la revendication 2, dans lequel un site de glycosylation par liaison 2 un atome d'azote
ost ajouté en une position du variant de t-PA qui est exposée & I'extérieur.
55
4. Variant svivant I'une quelconque des revendications 1 & 3, qui est glycosylé 2 lintérisur de son
domaine de facteur de croissance.
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