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phdwmelegeupoclaingie la@mgihe aptivetiesl sijede d¢lefad. In one aspect, the domain
t r ctl

R e ST, PR R on oo ety
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i (e R i s eball Sar e i finespist SipSRconaiing the

p armasﬁﬂﬁ@é@h Yctivation SRQENGhing P&GFe&Sthe HHlAdingeNe 1S
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and al s@efpripsmEyprea) a%cerd&ws@eth@i Rresent daventien ean bauehagncterized

hosjy,. Q&;vér Pﬁ@fe&narc@éirgﬂt gﬁqt)S lt%'g b can res m 1nc(§eased
het er ol ogous refers O a nu eot | sequence

10f r precaficlagtivée (pee tng ¢ftpmotelh)3 tbealadc ol Ueast twocglycgsyimion seésl found
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nudPEPERsEYe; Gagteriel pand; yeast (ERrosinnc By SEeaRs: t‘FPétﬁ'Pﬂ?émmOgen can be
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Vectors preferably have one or nore origins of

15r epﬂl‘? demain homglegousife nativeriginglesy preservesthe flrinchinding properties of
c ert.e r
oo AphickNan B0, ok e K ronfib @ 3L TR of wo-
selaatlplesinlﬁifhmdmgwmwe oni thé (dumalndloglo,log)hsajo kriiggdel @ celn wijow delta-
resistan Ct pre i ncl.ude, .nol asmi ds,

i PR hE Bl TV e o RS T B R o e
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20 cilghikiEaY e BY: e@2-magrpglobding nfurthert dessaning dhe echanesh fn c dileeding
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pr driagla Semhichi tetpinsutbe enmalazdmﬂu@qteefmc éigact,undfgestbd fihey(ogen),
ar ' ept
o SR TWA  Ss BRPAPAEL e 55 .
" pr ot ei ﬁieneréﬂbe ther fiwentioal yiovidee atdoddinadn lasmitb@iny molecules
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aci d". are.u gr%g

25(  BAYIPE A HENS Kringle dPeiqmat TEaHEA i dhe, $r8 VR pRcH et Gffine protease
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si ﬁgh@plg%mlaﬁgpmowem@ebpféhfsw@m@ enlydaavemméfrmgﬂe mgmne as such,
aCindierfithal BNHe ARivhih sﬁ’@l %%rerﬂb%gﬁ?eHQQLﬁu& addltlonal sequences N-
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"vari anthe M-temfral kAegsi dﬂ)ﬁlafn@fﬁr thel et dleMnaficRide kringle
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Théedpsnses Xt kainglep dyand4 gk §étr‘&?aela%n(osﬂa e stuncijeaplesgyivalents
S UlRdd oy Unshr@dT R OsR Ghél dRBisidh 'FeioW which Lf)?(%\‘f«?é@ ance regarding
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i sol eucine. Alternatively, a variant can have
"nonconservative" changes, e.é repl acenent of a

glycine with a tryptophan. Anal ogous




m nor variation can also include amno acid del etion
or insertion, or both. A particular formof a
w0 v@siesno polypept|de is a "functionally equiRal/B1005/013562
pol ypepti de, i pol ypepti de which exhibits
subdessatian pf ﬁmwr} H’r pvlweprl%vmanwn ingjuding preservatipy ofgesidues
th *3R f of invention, as
de:pc??l bedhfgﬁ1 c?rér}ﬁedeﬁ%l?%y?mggfnggﬁ GQui dance in
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i nﬁbélﬂ‘eﬁk%niz@@tstrﬁétﬁx\él Qe duntibiil NebiBatiohd SokbhT & 8k fees r “serine
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de 0g
se%hgﬁ ?féaﬁ'%%té}%g @ S | f%ﬂr)#mir%ﬁ 8?3 S@Yst oqu"rtoe sto 1f1t8<11]w1th the
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f et deoPBREM e clerBmbetphats prpipiietions mwrﬁﬁlﬂectlﬁlb teengformation,
i rh ihRBEM, 8dd tholikd.l arly, the ternms "5'-" and "3'-
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15f eat ur eSHe¢rolpgpysiued ersed cheteimmeans "of different natural origin" or
deI m I t'de fer
cri R RNERR 00 RoPBlatBRCH Rk BLED b dragetommed
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||
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pI aﬁiﬂlﬂyogﬁnmtdi’tﬁﬁbdubbhyliér bdl@d arl @incHddal VIRMYIERNsuch as trans-

smi.n Addi tionally, particular enbodi nents of
SR e clrcase L capetonacics é&ycfll‘}r‘f‘éldb dwakrigelpg. See, e.g.
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of mniplasmn. Furt in particul ar enbodi nents,
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benef | ri 1-1ik ng of w .
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inserting the polynucleotide of the invention into a
vector. In another

25



aspect, the invention relates to a vector produced by
the nmethod of the invention. In another aspect, the
WO pooenoivem rel ates to a rret hod of nmaking a cull’(ur/UsI2005/013562
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pol ynucl eoti de having a nucl eoti de sequence at | east
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W0 2005403990 t he nucl eotides in the reference seqRENUS2005013562
be del eted or substituted wth another nucleotide, or
a riomsefmbediments.cdie; dbterminak ringls oregioneof ghe delta-plasmin(ogen)
NUGIoBREDIR Al Bt 1ERPodeGESNRME S : Bfr3Ref 584
[ nfﬂgﬁ?h% refaer enc_e0 seequencr:kg. %ﬁ%ggﬁ(ﬁpgﬁﬁ%lnglq%@%éﬁgmglﬂ
r efod pativcdumen plsmimogemtharwih kangld Hef Mitivohur®in plasminopah.
positio e referenc ucl eot.i de. sequence .or )
anywher 2‘%812{0\%%@?1 p% icllar' g neis?é}??gl?ts ﬁgg?et fngfion can be characterized
5i ntfecsipeallye By ecdrin@st  ita Cinthii-@lashinfog@AP Vehi¢h! Hag 04 | d@Sad Momain
the reference seg#gfnce, or in one or nore_ contiguous
gr SAPEOTRhi -t FrénelesteEing freiease (Kehble (seasSaismelensmove, o ol
L WP QeI EhBRIcHINEIB iR sisthd SIRAUBRNERS, V81 3P& oMb dson, ef

by determining their percent identity. Two or nore

anidhdRarndresqien desk (I9kPN beprefanedembastiments dhdxelta-plasmin of

AL L SN P RSB B0 by IE BB 8 . 5
10peps iabent Dug ve hve Srderssofypagitalid Yasde dan ithethtasst inhbition of mini-

P 5 08 BB S AR B eSS

mul(é.g.plysiaelSBPHARDSEAN appr oxi mat e al i gnnment for
nucl ei ¢ acid sequences is provided by the | ocal
honol ogy-hafagisrizatiopmos thediingle domain gl dettaRisminggemaese Y-fepminal”
AP i eaffor¥R tifae ﬂﬁtdoﬁﬁi@fs%érﬂ%-t&%ﬁ%ﬂ% thd BitRafbP8te $dHoes not
can be extended to use wth peptide sequences using

15t henegwe dlat ragditienal jaxinte eedo reidutsyNDeypticd fto thkt Hemsaiofitself are not

Pr ' L uct.ur Q . Dayhof f,_ ed. .
cL e, PSR A By Ao BERP bl 5 e o
Fohmdalbgaus,to ¥isgle h@hdthe abtivation biAof pladchifvu@emredn FeedribY without
Gibskov, . Nugl . Acioq(_j[.s Res. 1.4%6), -.6745-6763 (1986).

An PRREMEHEGR LGPt thapRTSsent RTiiomn One ot HR uthe aetaill be able
ang PREHIAhSEBIHBREAS tHab adMicRY HERndIMs bPie SRRBEICRringle 1-like

Conputer Group (Madisgn, Ws.) in their BESTFIT
20yt pinding efpp peiRpsasbexylin acidaf witheut pubdansiek incrdasy in fsize of the

T A AL S SBPLASEARDR g st vt

( avadueabperiniantatiotdaset] ioo sheCdinghosurer hefain aind thivketbieaces cited herein

Ws ) . Of d the d f th i
U iSRG WA LB R BRRRLECY, O e oot

i medi aAedoydifigtg; 00h¢ Z énveltdn areladds 080 NPBRBHCIQidEL)E polypeptides,
nucl ei % aci d nol ecul es having a sequence at | east 5_/8_%

25 95 BRcog RNt o MpFhodBofor oprodissng dlash tholyapPtides:t Keetersceutaining  the
aC sty RRAYANGS CexdfestiBE syRthlsth @&jﬂl%ﬁ&;ﬁ& 0N ol
SE% r%fél\lo 1 %@I eis 1eng}g'de Sa Igperl t §- SI as ogté(ﬁgg’ 4Hd chftured host
pofssepmpiising Jush pxmessioheystamse degenerate variants of

h e d h . .
pol ypopht ek i ne GPETERy P RIFETE R RE g cpratipg e

eV polypuptitho uiﬁsckg:@ercf (henasirg @E anyolypétide dlfh[&inga&‘f&ﬁmel}]mfe amino acid

measur epent escrihbed herei.n 1t w > further _
Nre %ﬁ?ﬁlg‘gﬁ tﬁ?fe? he&kﬁk‘)j?nclerfﬁgazrélf‘% seleqion ofy E?‘Eﬁs?}"@g’led amino acid

MohudktithBSnstiHfoviaE th Meke RRIIGRRIMATIR oM@ EmBEHiMentthe polynucleotide

reasonabl e nunber will al so encode a pol ypeptide

haVﬂﬂ&Adelta-plasninogen pol ypeptide activity. This is

because the skilled artisan is fully aware of am no

acid substitutions that are either less likely or not

likely to significantly effect protein function (e.g.,

repl aci ng one aliphatic ami ndlacid with a second

al i phatic am no acid). Recently, advances in the

synt heti c production of |onger polynucleotide




sequences have enabl ed the synthetic production of
nucl ei ¢ aci ds encodi ng significantly |onger

w@eiogpesvd des wi t hout the use of traditional cPORUSZY05/013562
techni ques. Commercial providers of such services
i ncl ude IBlagathege pepact, fthec Inverdignniglates tppa method of making a vector
(ht t d b

cBHlpéélﬂgo n“%s@hfﬁghtﬁé 851&%1%}6% Hg Of El% ng%ltlg(g%frétg & k{) ! nother

6 G8pectl IR, inGen6aB el to 6 yEia: pﬁ@&peﬂqyﬂtﬁénﬁfhad oﬁtha iﬁzel&ﬁﬁl
4,652,639, U S.  Published Pat nt Application
200201 i‘bi‘é"é{ﬂ aSBs o YIS0 AR PRIEIa1Ss 10 2 SR qfélaakmg a cultured host
5| nteell Ramprising iffatieimg B Rkiteasf @8 Sm(ewcbi infbai blfiged\RSL cell. In
W003054232A3; WO0194366A1; WO727331A2
VOSBeBYAspert thy 1nvention relafesioapuliwied host 5l Pr@fl@eé % éhe ragthod of
COylieSigveritioadi tional techni ques of nolecul ar bi ol ogy,
m crobi ol ogy, and reconbi nant nucl eic acid can al so be
used t oliprabefthereaspecs, pel lylﬁmlloecrpla@esm(ﬂn tShbtedrpnémepimde of the

I d i
TS USRS, 2l U Oy B
10F. pMyn@Ql&Eﬁelencceldlg, thk/(pblslpeﬂtl,de lithto andlltﬁfed(libgﬁae)ll (b) culturing the

Sanbr.o00 Mol.ecuyl ar . Cl o A Laborat Qry .
e eo4 e GHTE e RalsEpitchg 0BT iPsdopaiBycption relats
Press me@ﬁidcfoﬁﬁ‘édﬁb%éﬂ&ﬁfeptld‘é c\6mp§1l19§9(h) c%ﬁl@ﬁﬂoﬁg:ell%f the

Practi cal proach,
(19‘8@5“1010“A€% rﬁﬁ’éfl’él@l*ﬁ éh@t s%tv%@’ i, emreSEGd @aﬂt(b) éelcovermg the
ggﬂ,ﬁe yucl ei c Acid Hybridization, Hames and
sp eds. (1985); Transcription and Transl ati on,

15 Harres ahd arbtheyi msect,eds inve@) relatesi tralcelSe bontning uateleast one
R L Fcrlee%g{eﬁp ed. ﬁ1986) | mobi | i zed Cells and
EnPYRYCleq &d0°M1YB6); Perbal, "A Practical Guide
to l\/bl eliubrer enfBodinndng the p&lﬁnﬁkbﬂlﬁscon%'%M§ nidleotide sequence as

Enzynol ogé Academ c Press, Inc. (1984); Gene_ Transter
Vo sk i SEONENEIH -t Gaiher embodihenty o spRBrid comprises the

Cab@itho RfSsequed £ sBOWA RSHIRMPRD Laboratory (1987); and
Met hods i n %nzyrm | ogy, Wi and Grossnman and Wi, eds.
20respectively, Vols. 154 and 155, all incorporated
her ei n Vectors and Cul tured Host Cells
The regéélﬁ{"?{%\rt/g%l on also relates to vectors which
| ncl udeTheh epalgmkkbtidts nof| thec imehtiomnoinelodd esarafitst Rehich have

. nv tl.on ed haqst cel.ls which are
G Rt pPY SeisPrlae S PSR SERINERE % S pucleotides.
an Thé heriphitd desgt borefedt e col@hg apgiosd) Kh-RERB) regions, or both.
pol ypepti des by reconbi nant techni ques. Reconbi nant
25 co#‘“m e gherFoRBE ToRions Gt BIadycR cansENyRt YR @dohensereliveamino
US hAig sl ituliB el b s rc')i' Q&Hﬁoﬁ UeBredfir ?Fe?&%eﬁ%ﬂrong these are silent
transduction, trans t1on, transvec
el @ldiﬁﬁf@p@ma@ddﬁmna raad tiqslaxmlfsmhldt d@ not altlecthe @mpertlesami haivities

fo . e asm d.. r.fetrov.

5 B PR e 8 o T S HRA DS e in
cothisegnd arconeplaticedubsiutithf eeé beaew) hl the latter

case viral prqpagation_generally wl] occur only i
corrpl en%'}ﬂ%% ge“&?a%lﬁngd °f o§? ipygntign  mglude, grusleisc 1agigt Pﬂ’é’“é‘mes
Cagorhytisind SSlyduledtidéafal b a%ﬂ%&id@'s@@xeﬁ‘cesa‘% hé&i ol ge?tlcal and

mar ker for propagation in a cultured host. Gener
a mP@st?r'c\b @tdfbast 85%n94%.0We P8 on S ddintical 40 €2) zsnwﬂueotlde

seuéik %ﬁéﬂ)mn fﬂl?esc&ﬂ%tpﬁlsxgﬁ%%génoﬂotg%teﬁtide%rawhg 13 cgr(r)lp eL tan}:lg% acid

Wlt a charge I'rus,
be packaged in vitro using an approprlate




packagi ng cell line and then transduced into cultured
host cells. Preferred are vectors conprising c -acting
W@ ewsnaiovr egi ons to the pol ynucl eoti de of i nt ePE€BUS2005/013562

Appropriate rar-acting factors can be supplied by the
c uI seayeage BodQ ANEH R @aa BYcleetide rapense ﬁ@qoﬁglg\r@‘cde&a-p&smmogen

)B)%?tlcﬂsyhakr[h% thé Qﬁmﬂ{o dcfcﬁ&lqﬁenup O(Sj QEIDOIQBCZT' la ﬂ(@r}; Micleotide

red host. In certain e nts
r egsaqu;enca tpeplensentary topangy of the nﬁ@cotslp eequfzmcxcs axp) @<b) aboye.
whi ch c ' I.bl e and/or . c cific. 0
Partic ulé]‘3n r §°I§§‘n‘%¥é é{?‘lr?ee VIgRpelegHgle g ?F@ﬁ? EFS& ffoﬁ gLample, 95%
5 ndiudﬁnﬁbeﬂ?” bty enwiférenuee ﬁﬁ(ﬂéotiﬁaCsteqtléhgé hﬁfco@iﬁgé € akadpBsminogen
mani at suc erature and nutri ent
 horibgide i irdeCbatBe Bialepfids sraumip of f pABmyslestidebe identica

| NgMkd Rferérde |sé@@nM£€@Me polERLRGHR! seqtﬁ:ﬂge can include up to
virus-derived vectors, e.qg., vectors derived from

badivernoMt pHaens pst pacht lé)ﬂmphatgbs of dhestefaagrics oneletide sequence
yeaeﬁFocﬁ QHPS&’JI{% leﬁln%ﬂ;? Epsol%ief)fﬁfees $C8n s words to obtain a

bacul oviT uses, pova vacci nl a viruse
10ad grobmiclestisls, hafvmgd a puoteotide we@sncepa cloabo VAl Elsntwar tes @ eference
and r Vi r uses, ors

e AR e P 5ok G ScleBliReal i P msganupace can be

DNAlelefegar: tssbstititsd wittbghotRefatdor@d, Yor h hidiB&t of Audébtides up to 5% of
appropriate pronoter, such as t he phage | anbda PL

pr oo fel, nuclgstiges ingihp refgrence; sequence cpm e pnesiisd ditg the peference
SVAQqRAEd. Y THEY ﬁ]ﬁfaﬁorl%r OBk %ﬁreﬂ@éj sRIuBHERL &hSolir at the 5° or 3’
retrOV|raI LTRs, to name a few. O her suit %

15pr derotieal positips dfethix m@fmnctemuchetl@ksdqumde ar tanmlwre Hi¢teeen those

g%rg’l??al %?Slééér)#g’ls ﬁm{e?s%gx[%ed/\él hexi 1nH{V}Jr?ilg][1¥ %rﬁgrtgﬁgl?lefs)ﬁ&e% E%‘Ihg rreference

t r aagendeuadn oEgiraire eontigiias (gfmpbwnhﬁnm@ 8fetedcd sequence.
transl at.i on. The COd'Q% ortion g? he nmature
tr anscr PSIDARP¥S ¥R yf’%aolzuaw fidi fegquegjepy can be compared by

p I bRIARING th&lf bétent ddehfifN v} b08ore rﬂn{lh@ﬁdl@ geq%EnJep ﬁl)cewwe can

nning and a term nati on codon (U
ZOap%P

oferpated| By defsininipg deeimpereent identitiof Tthh eoepr@my pismtydef two
¢ RRSHATEARS el LIPUERRRA, BB LA JHSSHOI S

rmmhmber Siexhet metdhes beterml twd elighddysdquehaods alivedadagythe kagth of the

or pe cin resi.s e for ryotic cell]. culture and .

C P S Ragr AR oo SR Rivedn e hlariép} 6r FudE aci
Culséquehded is Prdvidedbyi tlﬁrldceﬂ)tﬂaﬂlbldgﬁchﬂgiﬂt}ﬂn of Smith and Waterman,
Represent ative exanples o % pEroprlate cul tured hosts

25i neydyanses fippriied Medtematieg 8, (19%i0+ dhis aleoptim ean be gxtended
as t(Euser@im pep‘§@ler é%ﬁﬁé?l@%qﬁﬁlﬁ%ﬁdsc%gqﬁé}ﬁk 'df\gdéf)@@ b&'BE&HéBgPI, fktlas of

cells; fungal , suc east cel I nsect
sudoteis JoquenseshiandaStgRtue, MSPo &aplnce?f ad.Sf Supp| B§53-aﬁs Médtional

cel d 0 el |
Rl T L e L
c ordHbkkan sNu‘cb rAdszkeRasb adves) dess6Td3ed 986)l t thetthpissdntztioh | of this

202 € known e art ectors refer or_use

|n al&ae%& o el d@ldp(a@%eg%%ewum frprod 5o, b ey fegetics
8 Cholp @Madis¥a! Wn iﬁ th&ABEI'BﬁTVﬁHWEﬁ)hcatlon The default

PHAGE CRI PT vectors SCRI PT vectors, pNHSA, pNH

a, DRRREEHS fobﬁmﬂhowamsa%beé in the W ispanain Sigaveace ‘hadsi Rackage

CA; and ptrc99a, pKK223-3, pKK233-3, pDR540, rRIT5

avai |l abl e from Pharmacia (now Pfizer, Inc., New York

NY). Anong preferred eukaryotjc vectors are pW.NEQ

pSV2CAT, pOA4, pXTl and pSG avail able from




Stratagene; and pSVK3, pBPV, pMsSG and pSVL avail abl e

from Pharmacia. Ot her suitable vectors will be readily
wappanewo to the skilled artisan. Bacterial prpemUS2085/013562

suitable for use in the present_invention include the

E. Rregrem Mpnyalg Vestion § blﬁ\%%)e fayailabig from S3egeticy Computer Group,

pr opmdissswithe gpt promoter, the |lambda PR and PL

pronoters, and the trp pronoter. Suitable eukaryotic

pr onot erQf donsk.udiie to HesGlogererasp of Eheeeaeiid opdgroneof erdinarhskill in

HSV, t hym and

or ot it e AR AT k) BB of R0l i fecute

% hdmeingfa sbd[m:n&cm $ea81690%) 196%y D6%,97048388%, 0189995 identical to the nucleic

met a14 ot hi onei teri such as the npuse

et SFAHSTER O f1et Mgl RIS Seaupate sBoR i) SHOP MOy d ctilirencode a
Co%ltﬁiﬂfétsmhﬁ%&l tp'% eptidelr afl AGStheehlst d%%éhe?zﬁe 6fatigt €5F these

by cal ci um phosph a e transfection, DEAE-dextran
nedivsleatide seqyrarescalli epgodecthe samei nplyppmdgn@eﬁ il clear to the skilled
tr n t I
o ARl S i B O By M dob AN L Hleeslr b B} 08ribed
10st eheckdm dt \Ivﬂa]ktwrfmtthnr yecngrizeall is ;chesattcﬂmt,afsr el nscleit acith molecules that

asi c t.hods In Nblecu ar
C1a8EroF SRR PR B S B lie S 4 el o polypoptid
polpiptdeieplaghinbfed Polpspilte ddivENT THIS iPbechisg NBY skilled artisan is
eukaryotes can be increased by |nsert|nq an enhancer

secfH]é)‘l gwatergfoanigg agidosugptitutigns afh%é\r% eithes lgss_liehy prgnot likely to
el %f?ﬁﬁc%m%f efRDPprotSH Fd Vo POy reE)faQﬁ{F e taﬁplfagg aftfind 5@& with a
act 10 1 NCrease transcri ptional actfvity of a pronoter

151 n saccgld\abpha@uammoeagldhost cel | type Exanpl es of

enhance S ancer s | oc
on the FR%? én'&g gﬁi\%n & neﬁ} e FS))FII ati %ﬂduc%l i R ie?{]geﬂ pp(?ﬂﬁl"lec’tlde
t 0 s2qi@ncedshbawy telatlﬂ@fil the | synitetia rgrydupti@naife huctéib angéy ,encoding

t he enhan ero th | ate side of th

AP h GRS PearS RbG e 80 O HaHEBRg clemipe techniques
S e QU Mrh@BiaD prdvitRrs bﬁﬁﬁélﬁ%ﬁ’dlc&f RcRide BIAE OHdrbe {ndEsbeRdl, wa
the endoplasm c reticulum into theW{)erl pl asm c space

200r (higp-@wivieblesheiogbieicpi). aFechralpgyoribieen by Rlsp Heponi ks described
seqf, e ONpFLANAGS, %gd?sﬂﬁ%' ¥ @9? Alged3 '52& 0 6t 422 6312893
expressed po ypept i s tan b€ ehdo
t 0 44%8,688] yd&pt | dhlbbshedheyatelan Bephatien ol Ngs)u3200201 19456A1

po I can .be ressed in .
o0 R0 e Rt R BB AT Caiqls agptiatons oo
I NOVOO0R054032A87 | YWOeTI48661) SWORAI7331A2t aalHSOV09905322A1, all
addi ti onal het er ol ogous functional regions. For

25 né‘?cé’mf’éatedah‘?r"é@%}f?f‘iﬁncﬁddl tional amino acids,
parti CUloardoirse, hﬁﬁcﬁﬁ&aﬁ@éoﬂﬁi A& S mofeRflaP BioRfHy egn&rgblu%gy and
N-terninus of t eplypeptldetom'prove st abl d
perredostbénaale nyigicie Meidceant alsceble besslt tocrbdyce dhe |pnb'nucleotldes of the
pur [ 0 S t I
ﬁ\gegfef&{ Q[rﬁese {ecl'ﬂ}lilelidgg Yre % ﬁ%lg)&g aarﬁlggagg a@Ql&G@ , tﬁqlé example,
poI(;memH’rdmcmln nf mlebulhxaBraloma,rH M.catsell).ed SVols. I, &DarAMH (1997);

nmov o fin reparatio f_the .
sop o PBERER Aot Bl ¢ipuhe oF LBt Pt o iy, Cold Spring
PolrRRRt I ARfatdr BRGS T s?ﬁﬁg drBdt, N.YEX0980h;I DNA {(Qoning: A
I mprove st abi I|ty and to facilitate purification,

andigtieal heprroacky .f BiGlpear, sthd Viobth ard gl £HARSY ueligmycleotide
th d r.o

et rapsis SEE FOBE SBDRE, RcBEOAR By FRTPIR Finfles and Hiesins
to solubilize proteins. For e nple EP O 464 533 A
(Canadi an counterpart, 2,045,3869) discloses fusion
protei ns conprisingvarious portions of constant region

of i mmunogl obul i n nol ecul es together w th anot her

human protein or part thereof. In many cases, the Fc

part in a fusion proteinis




t hor oughly advant ageous for use in therapy and
di agnosi s and thus results, for exanple, in inproved
W(p)imsmmki netic properties. On the other handpPCT/U82005/013562

u it, woul d be ble to be able to delete
e 18801 Taptgplon g Tersions Hhes i dbiegn 4. (15845 Animal
ex m&ﬁ@ﬂﬁhre detieElesithe AN, Q986 hﬁﬁoblnzédf@elﬁdaﬁa%éﬁﬁ&um Press

manner _described. This is the case when ortlon
pr dV280): Berbdl, aArﬁ’rﬂ‘éWaln@éld? do ll\é‘éle¢t\1ﬁrt¢lenlagy the geries, Methods in
di @ﬁ%b@gy,f&gad@ﬁﬁﬁ 1§82? ééﬁ%"ﬂ%s? O &tdls ¥& MBmmalian
be used as 'antig or [ nlza I ons I drug

5di Seadlgal: ¥l ﬁ\éﬂleleanddﬁl B, camm (giodd Spring Hieale labematotyu@987); and

sor kit Ebeifont R R Rl 150 e

ant1agoail mtcﬁ‘p@ﬁtehﬁérelﬁ)by r&aenceBennett D., et ah, J.
Mol ecul cogpi 58(1995) and Johanson K.
etal %810&3 '%l@ﬂt“feﬁm&éfﬂmsg 9471 (1995).

Del t a- plag pis&s ﬁﬁeﬁfdﬁtaﬁo'}elﬁéﬁtobs%cﬁm&{ ﬁglua@ﬂlel olated nucle1c
purified fromreconbi nant cell cultures by wel

lonetapiddsolepdpaf fiy nrosssie inypriong p@lmr«tcyh@s@@glﬂs ’Wb@hl are tghmtlcally

ex ' P d e 1 nvent
*ABSESEUL o PRLNRSRER OGS, LAP SRS et
ch @ﬂﬂsnﬁﬂ(ogphpcbimapudqslbm@dmbamnt tarlndlqpeso ducts pro d uced

by reconbin nt ech ues fr.om okar ot|
eukary ogo prﬁ%% pan lTerfE'ir?f@‘F%mtof glﬁfﬂ cglls using well-

baghewh ate&hﬂ@tﬁﬁt sudﬁ' abemfdetiont trahdd6idn, pchsIEBIIIR! {r@vection,
cells, hi addition, polype tides of the invention can

155 Slscfreraration and trapsfarmation e vecier capbeiferaxamplees penge, plasmid,
in v %r CRR e I t e
Pol ypeptr [ degﬁrl' :Veg%) y%{é Vel%}il\%es o;&?@ hbg |%’h%{?ﬁo§a&§ stent or
I ne¢plidationtdsfestien do therlggter aaseavirab peopagetiop gerterailyl veitl occur only in
ex | des of the invention. For
ex ggn;%}ﬂ%ﬁle&ngacaﬁ%lgmé%sgg Phi ng how to make

phenot yKFh@ gd)lbll)uc&loh&’stcaﬂl’ﬂib h(ﬁncﬁbﬂoda %dgh}‘i Tctr)]ﬁthﬁhin@rbssele‘étable marker
owWi e ci pherin
20 I\/Eg%"alé@p"’fgﬁ“@r B’t %lcﬂlt'gé‘a g@ﬁc @nerﬁ*l?’lv rRifaud tVGCth‘Sn’é‘tr%@%Cld in a
Subgdciphteie] GRE as a BIcRBE o%ﬂl?atelﬁrgﬁpﬂe@é Qr qu-g%gﬁlple%@ﬁfheé tharged
t he authors indicate t eins are surprisingly
t olligidardf thet vegtarnis adires, st @@tt ibe narknged iAvittiougihg ainyapproprlate

nu t f the

D aae il odlt Rl Hich Bfifedbbdd ) chiifedhAPGIRL (10

gener al Prfarmrdi pteesvecfom @;nqmsingc cgwcdaglcmmmgardgidng to the
substlt referen es ct rein regardin

25 31 BusPIo R 3T iR BREGR I - P atier ah G8 rupgied by the
C 0Bltiréd Boshysuppleedoty §|éb1hblein€nﬂd”geve@fo§ ok bupilibdl bl 4hd P&%or itself
be appr eC| ated that, depending on the criteria used,

t h8PEXFHP “cﬁ%infqtéﬁculﬁlredt}ﬁ’ét kringle 15 activation

site, apd sehl RMbBIRRRSH, HRIBEAN 0[?1 L Btors ovi ide for specific
del t apl asm nogen pol ypeptide can differ sfl (_%t y in
papxnr@aaioar whighican |b@nadtwuttl¢1 anﬂ/om@llstyp@@eoiﬁct Ratiprlate pteferred

| n exa act l ocat f th

b, S sBler 2 FRa photAE BR Tl doeRep 1 aggcosy
vanmm@hla@hsdcy aﬁt&dﬂp@zﬁtutdﬂ@d&ﬁq&ﬁmmﬁ\lei ermnal to the
kringle 1 domain can vary in |ength, Thus, the
i nvent | GRPIPSTONGYFEOrSs el yiny the iyresiat fpwentiqa include chromosomal-,

debpighAs BdPBRMPEY PERIrS, A8 Wobddts @il from bacterial plasmids,
del t a- pl asm nogen polypeptld% activity as discl osed’
herein. Such variants include_.del etions, insertions,

i nversions, repeats, and substitutions. As i ndi cat ed
above, gui dance concerni ng which am no acid changes

are likely to be phenotypically silent can be found in
Bowe, J. U, et at, "Deciphering the



Message in Protein Sequences: Tol erance to Am no Acid
Substitutions,” Science 27:1306-1310 (1990). Thus,

wo cagmeswes, derivatives or anal ogs of the pol ypepuszes/013562
of SEQ %I%NO 2 can_be (i) ones in which one or nore
of RaREIoRRAsS XeasH episemensekeapte chromosomal  elgments, virdsesr such as
20) i t h n c
R et o A by RIS Gruses
r esnseuﬁeyablesur@hses ahd tetrpvituses, anrd mtoas:damvedaﬁoﬂwembnmtomrthereof

u&oésc\l%gmﬁﬁgnc?qgode by the genetic code, or (ii)

ones 1n re of the am no acid residues
si ncl udeDNA $nsbrsd sHouldrie qpetively Bulgd,to 3n afproftiatelombRr, ¥ch as

20) es in which the mature pol ypeptide is
§‘éf‘dg%8§ #“ﬁ‘i‘&% el?ml@B'F‘r{a Ssrfd cod E%?hﬁ‘%mbtae PrFRRieIS, theSV40 early

| NGhe Qa‘!@ pioﬂﬁ)té?ﬁ laﬁd bﬂofn%te%f oftrgt?ovﬁ’n@i VPR H8mé b ¥w. Other suitable

exanpl e, ist ylene glycol), or (i V) ones in whi ch

{ h@TRBRIET mﬂ F kapwinty the sleiBedartisanyleaexpeessibie comatruntewill further
poI ?@g@t ditde for%féﬁ&ri?ﬁo@ﬁltlag& FCenditioR nd, G920 ngﬁgﬁlb@ﬁ fegion, a

er or secre sequénce or a s€quenc
10e myibog(md: binding site ffom‘aanslatlom fTHe madmgtpmﬁmp@ﬂ the epdtire Gra@scripts

a proprotein,se ce._ Suc derivatives  and

anal é\eb t&&%ﬁ%“@@ %@ feﬁszi?gt“f?g‘dﬁc"oﬁén%afm? Hgitigting at the

S k Ibbélﬁl(ﬁng Bnd & eer@inktiéd @bk (1€AACBCAI wAﬂﬁﬁﬁrébrlaﬁ-Ef pos1t10ned at
changes are preferably of a mnor natur

t ed,
g??‘%é%ggﬁ?éb’i?ﬁﬂdﬁ@ befranglatedi d substitutions that do
nOt Si gﬁbflh&%ké Ythefdx gf‘egsu?] %Jtﬂ%ddvﬂg fer'ﬁ) 11¥dh§(%  least one

the protein. cours e nunber of
15 suBeledtahle i Imrgera Ssich | inedterar tnckide dnbxdrmfolmk eediictp@nds momycin

r ng. those descri bed ahov
GoRSiTES Rl B | (R B S50 B Gy ecnes o
an yulglrmg mng(ES | tal phdidien dgetdrif) 0 |Bﬁp@%ﬂtﬁge V\tbdainpl%@tof k@proprlate
n or

e Pl R indiden Tt 4GrmAbJBHER Py PissEIb el e 5 E. col
Pr 856RbmjdRY AR ISaMndnBRd géﬁﬁmﬁﬁﬁzeégﬂsahmtg&lr cell¥ nﬁltch Qg 5}%95@ cells;

be identified by netho known in th suc
20 sj {nsent celly suphrast Brysenrbdn S20mdafpademeraseallngnimal cells such as

b0 S HL 1S RO R, ke o, BiBarves ey medoms

si anyl @nditiand foe theabasterdersibed ctéwmdylosmllsjare khowr i@he art.

I I Th t
Tostod SimpRifechdss Bletarel afisf I pallarg SR oRiEG s pigib0,ond pQE-
exa,rmlaﬂ&ﬂ@ fromi Qﬁgelhﬁab $Valen&h ! €8; R Vectdrs, IHAGESERIPTVectors,
g{a@g g: can al so be det erm ned by structura
§ hg'ﬂrc hVe59Tse r BN il’y]&ltl%nPNH&%Aseé’NHﬂéén etvidable from
' [ CSRARRAE 2h1oRROIQarl fidni &899'aa*§ 5&3( @Jﬁj&% Lt ﬁfk54o,3 pRITS

i ol . 224:399-904 (1992)
SCa\@Helde Az Phamgeiz (nngﬁz)er IEve:quf Yo, éfYpn Aoﬁorrgnmeferred

d@{y%tl@ g%cﬁc%}%? | i on’ m@%&%ﬁdﬂo hgigffawﬁp gé WalaBte from

b| S\ﬂra:l@enexl anﬂtpﬂm{?g r]bBPlVE pMs& ambpwm availabRIfrddh Pho@ia6ial Other
can t|| be retai It is also

{
28??{‘ VJI’J‘B VEFES v‘f‘]|]1 ¢ repdiin ApRERt 4R eﬁ%‘é‘?‘ﬂﬁmﬁaﬁl production of

the "i %ﬁcﬁrﬁﬁp@&b&ﬁ%ft&lﬂ@ﬁr uffin ttﬁ@prés@ﬂﬁﬂ@énﬂ@n ﬁl@ﬂlde the E. coli
produced by solid phase synthetic nethods.

m{g@[mn@ﬂac romoterpithecT3 T7 promaters, Q@Lgp[t_JSNmoter the lambda PR
SZamlprl § :

Zum LR AR g Sl Mgy i e
present I nvention can be prow ded in an isolated form
By "isol ated pol ypeptide" is 1pnt ended a pol ypepti de
renoved fromits native




envi ronnment. Thus, a pol ypeptide produced and/ or
contained within a reconbi nant cultured host cell is

w@onsitered i sol ated for pur poses of the pr esePET/USZOOS/013562
i nvention. Also i ntended as_an "isol ated poly

ar )Y ppsdiat gty gnotn oo BEY hysuidinedepse B%ﬂn%qt% hg eerrly and
subgb &\i4o rbmotefsr WY BrofBRREN REBYiraE YTRYY a@hfa@stﬁose of the Rous
Pol ypept i havi ng an am no aci d sequence of

i ndarsamad Vp‘é‘?r c@®V)i cradt imefaliothicneine frsprapfers, aﬁﬁchoa%lcﬁhd mouse
sequentehid eni”‘Iﬁn% pI asm nogen pol ypeptide can be

determ ned using t nmet hods, i ncl udi ng

sconput elintaslgctvned arvetthndmstrucn nhtcc'at: edtiméibhvet cedigan di atjfected by

ol yhucl eoti des, Pal ypent.i a ci d seguences
D SHICTET P isresh O DAl 08 n Ty, B aEGe cadtt tipia-
se%@mra@fe&m %mtﬁ@@faﬂgn,dfaﬁmaﬁdm hfedHof o@Bth&kl'nlethodsn Such
the art will recw?nl ze that such concepts as the

nolestkads rare defsebstk B ppwc sfandard faberalony apedlse seehdasDayis e dl.,
haygsiigh dsqmo@ézﬁlawﬁﬁ,ibggozn@mﬁ@ (9o9he cor responding
use of such nethods and ogr ans r r?ol ypepti de

10an al ysi JranFeiptior aﬁﬁieé)NAmcothtmab pelypendided @frthe present 1nvent10n

SSe [ 0 Ot.l des refer, to
endbaTAEe BRHTHE) BR O IntResa, b B Ehnghler reafllfe o e
vvu |V|ectble EﬁlﬁmgﬂSIaZ@ds-a&:lr@mbém@&bdf@NA DNubky Bbont ﬁaﬁhdlo to 300 bp
Ctermni 0 eptides. The invention enconpas
delthat a‘fﬂ tgéqﬁr(r%é é% %&t&pa@lﬁﬁlﬂg@o \Rifrepoter ig a given cultured host cell-

di frfRr Eﬂa{rﬁ td of e‘ii]?é}licéﬂs b1 Hh\QV AT erfbb R, WHiGH R 1&ale@n the late
ycosyl ation, acetylation, phosphoryl ati on,

15am5tﬂﬁtq%he repligatipatorigin atdw Ko Mr?c?ﬁnthp reytomseilayitus| eadk mncgnoter
gr pr C e a o)
o TpaP i Bk efipde 89 e el A7 of el oR G, and
numdmuﬁus:dmhmoeml nodi fi cati ons can be car r i ed out by
known t echni c cl udi but .nat | .
speci f1 ESCMERIGR, of PE AT Py A bigehe B ab e endoptasmic
t r Y@fulim, C BiyéT0the Y péiiphsmRARPAR, oS. infU e exificeliilgf &A§Ronment,
NaBH4; acetyl ati on, for | ation, oxidation, reduction;
Zonetaalkf@l’r igte WFWIHE §ig§a P AAT ﬁﬂ‘r%%‘étﬁ@: élt%fheteéfﬁlieésﬁﬁyelmeptlde The
et { I
o SignAS e eQABbecROIR 1o e B0 Bl TER te ek Bs signas.
e.g., NThé pidgebptide @nlbe wkmdssgchmmmdiﬁ@d forruranas a fusion protein,
g[ t%gcg Sﬁ H?Iuc?% noCt ﬁ’gf ns.le&?ﬁon %nglst l?urt o fl%dl? onr%? %éterg{?'gaus functional
bawgﬁxmeForahamoead regrtogli if iadditiorah Smﬁfo dblids ) pdmdﬂamy charged amino

O linked car chai ns, .and addi t,i on
25N— eIt 38 b rﬁé@?ff i TS of A B REBHfG toomefem gptility and
NPeGRRAES WE e JUMBEE ChobtObelEXAA RS ShiRliclon, or during subsequent
t a- pl asm nogen pol ypepti des in prokaryotic cultured
hoé}ﬂncﬂléglaéld storagep dilyp disphideemoieties aansbe pédedpiai the anplymentide to
s SR kiRl o Sty 38 rFRAKIOF tp bl B ERAAR of the
IS (pbbrpcmnde GFhetaliditipm of eEptide lﬁhm’nemic pullype‘:paﬂeﬁo rRpgeniér sedrstion or

and Met hods, of Treatnent n be

307 o FRFTO P IFgFo NP IDGATS s Bk RO Ea T Soke G A gumiliar
e A £bsitiAd cIaRqiRe §i ﬂlb QRSA @ﬁb&"&'fddtiﬁﬂoﬂ Protein @cﬂ%fs@&ll?e?e?&ogous
Al ; and_Novokhat ny . . Thronb. Haeno
1( 59g10n1@<3a4mw(19gldayhn tbacstlhuseﬁ&éq privbilizsprAising Eprwample EP 0
ref4@4 89 Q1 [CQhadiatPRhRrpa, 3,044, $49) (s grasesafagwﬁ foteind  Qmprising
about 4), low bufferi ng capamty fer can e use
for forrmulation of delta-plasyn. Additionally, other
met hods and formnul ati ons kno to those of skill in
the art, as practiced with plasmn, mniplasmn,




and/ or mcro-plasmn, can be used to fornulate the
delta-plasmn of the invention for therapeutic
w@eosnove at i on. The del t a- pl asm n(ogen) can bECT/ESIH0$/G13562
treat, a variety of thronmhotic diseases or conditions,
for"a’é%?nﬁq)ré‘onsaéf: GPestang region 10 ipsiwmeglebulin melseplpy degethier with
U SnoRaliRian Noeif 02551 B30, aNehalblsLs e Harkin PR brot
Appl i cat ffen Worcifl oagt B %02679 sbe> R ¥ pin & BE B protein i
AI thcublllghll}n @@vaptagmuedforl ane|in tbgrapyeﬁm émms&grad thusazssults, for
t 0 S
app am}g% 18%%5& er Qlﬁnﬁ‘{cgg%ﬁan% ﬂré@ﬁrttlgs 615']51136 rﬁttl}]&@%nnd fcir Some uses it
sadwanldsbe dm‘faltlla &5 Bp elnle ite délbty tlng/Fcrrp:irh@ﬁia thenfistoniprottihehas been

S: Eﬁé?rggsrgﬁe@%tqgﬁdpﬁng}ﬂﬁ gd Eﬂh ; aga Wcsurrg'irl}%?:%bgscribed This is the
M Ghd- WhehSId ﬁb@%ﬁ%&&oﬁa@p& ARttt aGk oh tHeRpyBRd ti@nosis, for

am no acid sequence for delta-plasm nogen i s shown in
SEcxamplxmhen the fysion profein éelg heeed raEegmigr immunizations. In drug

del r
0o 3515 S0HBI, NBBERBRCRSIAR Ay s o o
10s e uepose of highthvaughput Sﬁ@emﬂg I\ma;ys (Sueh sasDhIA Swaseptor, to identify

C neestie R S bt R e v ardeali meRgfe 52
vesBan9Miahd IsHangon( Nostagean .BerEdzbﬁQ B70(74))9459-99710@994)0

produce étosollc protein. This construct produces
del t a- pPsS#rPlBBALSHi RIAtelncandee teresiad andoprifisd fing recombinant
N- i Thfi@bs B?Wl%bﬂrﬁ métﬁéf% 13&9&1% those %Eecﬁwaﬁ?%%éc%ed in the
System 22b (TCat. I 0OSci ences,

15 No eaayairleBherpid, Mmey‘gdﬁs (Wthe Pessent invention include naturally purified
Qte:? (f({(l)lﬁtsr roﬁ?%%) Ir?gsp y@ﬁe’%‘c § Lcjiﬁs Irgga tuct(s.mproduced by
v eeéoom)amaﬁ)ebﬂmqabﬁﬁum mqumr;@np foe sidan)atia nﬂuﬁ’w lncfst, Gadludin, for

The DNA encodi del t | asm no eque wa .
{1 SREPRPrE T Ak Jeh BERB Ry et pad iR Elly, I addition,
OV @blyBides & tR8 infviktlon Wail Glsd REHAE b thittl nldaie@RIthionine residue,

(1 sopropyl - beta-D-t hi ofqal act opyr anosi de) was anal yzed
20py instymepiaess as weqsplt pihast-pedisiedpippessgs,. (Strat agene, La
Jolla, CA) cells, engineered to express rare E. coli
t RNAs coding for Arg, He, and Leu, were used for
pr oduct Polypefftiddg| t a- pI asm nogen. Production of
del t a- plresmono 20U 11%n |rrrted |nllar er SC(ﬁ d
expr essi 3h PP ceI g yeption {nclde fhoge SRS Yagtions an
pr @ambﬁlalae;ehnmursl dSﬂ thel polypbptiied Of ladineentionr eF@Xa@impR( ghidance
SDS- PAGE. BL21(DE3) RIL cells, produced, signjfjcant
25de|°?%°§’f%ﬁ%@éﬂ rpa?@tx?l%u.‘/tsalﬁélt prgH 5K ﬁuﬁm}@%ﬁ provided in

bogoRge, JEXP re?%ﬁ' %cﬁﬁ%ﬂn@%h‘%sl\/ﬂéﬁﬁg% AOProRfh STfubnk€! Tolerance to
culture. The following typical protocol has been used

f orAn@n@ r@@@usalhstﬁﬁtlmf’t&mnas AiRdgemI3IA Ei9RY) evhetdin rilye efithors
3 I
o bl Pl L BB R

( l@fy mohidr)of/ snbd;tmmtmﬁp kveithiirc dle 5(0519: ofythelinveatioh Wa&s be obtained by

|ncu atedf 65 hourls at, 13%) hak . After that, .
Oa %Bp frpUoR ?’8%‘8 gpecal (PLREiR o ’fnslieﬁ °A H‘"ree@g%’ Cget Séﬂf‘““ons
S U gRarafekddBesf dited hévein8gar@in® Whkbuir® ahd fHbtidHES I@ingiENEdomains can
procedure was repeated after 16 hours with 6 m of

bakbe epnsulteddiy ong peskithip thegt.ni of the nedia. Cultures

were grown at 37C with shaking to an OD600 nm of ~

1.0,

=
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and | PTG was added to 1 mMfinal concentration.

Cultures were grown for an additional 5 hours. Cells
wowens/1ompvest ed by centrifugation at 5,000 x gPENUSIe5/D13562

pellets were dissolved in 20 mM Tris pH 8.0 caont ai ni ng

20 miv EBTRIL Auther bqépprwatecg@la@éepepgmgm fhy criteria used, the exact

del ‘%@sﬁén’ﬁdﬁ tﬂﬁ i) (l)ef ¢ ee{chvaﬁi%“ SRt SnWekine ?ﬁrn@ kRS delta-

added unti | ut1on volume was a rOX|na
| / 304smindgan polfpeptide cani dgﬁfemahghthrl in pwbulwm1Mna methmﬁth@ gope of

th added, t cQ entr

o e P BB oRS PoARREick e Bl BRbigR PR Bk Y gpiaive
510 to thbactivativh&ite dddevary slightlp md)@rlﬁ)é)seqﬁéhcalidteﬂmhﬂ td Yee kringle 1
final goncentratlon and s |rr|n% GO g(%n for another

10 doriin sRASE In lergtin Sthiyg g inverin nief e delta-
ad dRdnAnites tﬂol}fpbﬁﬂie“@ﬁcﬁ; QRAibA U&ﬁa—%lasﬁ‘lﬁioﬁél{ pg’lgpréﬂtlﬂé‘ ta@‘§v1’cy as

or until the sol'ution was no |onger viscous
soldigclased bereinc Suel variggie dndudesieletipns, Fpertiprs, atvens@n@cr@p@ats and

g %ﬁﬂ'st&tﬁ%aﬁ' t‘i%‘%é@i@%t@ﬂbo‘é%%uﬂdaﬁ&ar{?ﬂ&q?mg Reich ?E%noﬁﬁtd &langes are

10Tr ilkehi@b be phtndtyficaliyndilentrvian e fdndid B&Wi8, J. U 4t al., “Dec1pher1ng the

Tri.t on- X- 10 and 0.5 Myrea nd t.he fi

e IR o, Bt Saiceest o e, & Aing u#ff@?%ﬂ%@%lonwsaence
7. anbei sion@ody. mM EDTA, 20 nM DTT, and 6

guani dine-HC ) and stored at 4 0OC overnj ght. Adter 16
hour s, tlhes disementsretizaivee ot analogy afithe pelypeptide AfitSHQ Hp NO: 2

5| ovﬁgeg gneg‘?n Gvﬁ Yfe oci‘Qh rgﬁfﬁ@gn#&eqcm@%%%@&ﬁ} 3,28 10, 15 or

e r ef ol di ng ution
15Tr i26) H@I subqjiﬂlt@i mth 3 conskivgd annati-erasdnGid, an@m@ a<Mi agsigiup |ereferably

HCl , 10
. ST PG e s e Suih ST ol il Hhdy 3 may
pr Gioeba opeRrRE&dtd aY itlengaktid c@i, Hg(lm on@$ il ehh ohB&r more of the

ref ol di ng, solution was kept for days
UndFuRe RS deeidbes Rlurcic s %ﬁ“&@%prisg AnSEh0) 15 gty i)

Of ogeg- 1dvk’vﬁfch5thé'|gauﬂé"p§}z%p@ﬁ@ @ Rbd YithCanBieFE B Apoulld, 1ucM as a

M ar gi ni ne- over a perjod of 8-10 hour s
201 tmnmpm&]tnc@hm@é chalfilife 18 thepplypenside (for srammige polyethylene

Comesl 3P b8 HRPERR $ETPUPCabROR AL ARl Bfhe matre

c utpobyfpeptale, &40h laDan 1g&s Bp ﬁlsmnlrngblepgptﬁ@ or RBdarior sevektory sequence

dlalyzed ove ht vers 100: f ume. of 0. 1

o RO eSS ol R Fripiceion of SheMRul potyfsslice or a
Matpespratein\GguéarRalt ruch gﬁi@nfeﬁ)tsf @éf%ﬁvd@adnﬂl ddlogé @fe, déehiRB to be
passed over lysine affinity resin (Lysine-SEPHAROSE

254 B; Wikt ths 15epe lf thees S@H@é dn thppe Somothig{Fachipes herein.
Del ta-p fA?%SlHEhQéQ&? Qhéﬂ%@ ﬁjelf)tr&&algl PalBfof Sactﬁrg 4%h 39 conservative

Tris-buffered salin . contalnlng M epsilon
amandeapdid |subsamtldns(thwt@l¢1) nOqugnlcﬁaanty/ affgct the dedlng ot betiyityof the

bodi es. ¢ d be ed f ce

b oprgiing o Surs 58 SuithBtef SR hgtd HftrRlonE 8 g ahihS woula

¢ hmedke tdegundp by mahefactofy| dpRiting &ifose HesDebddabb e rene@y e speaking,
o kS 30 el B o SIS AWl ot o

" ediehah 8014y, 96,2520, 95,107 £820) and non-r educed

protein (See ﬁlg 5). I'ts exact molecular nass,

det er mi Aeeinggeidgintie delia-plagminegandebiventide gf e preserg dnveation that
Ver %845813’31 §o9 f&r{&ﬁorﬁ&%ﬂqﬁtl&& Eg& y}emg o%sﬁgf'o% 19‘?1& a;FP aﬁc%sats site-

pl-asm nogen cou e activaté
|nto del t apl asmi n,




del t a- pl asm nogen was i ncubated wi th urokinase (1:1000

nmolar ratio), and the increase in serine protease
W@easa03990 was noni t ored by neasuring the incr eBSEUSW05/013562

the rate of S-2251 hydrolysis (S-2251 =

\Aect unttez%enﬁ%.qrr@%mm foganingymusEcpesls €Cwminshimcand Wells,

Vw%ze%%ﬂﬁ'l%lq@% ﬁ@S%?enTlhen lalﬁ'eﬂ r@edie Hﬁtrr@ﬂ@és' ﬁngle alanine

ibncrease in activity typical tp he coup reaction

of rawetionaat eYery Loyidng éhthﬁ mmnl@e thhe despling naxtfm‘t woleshley ats then

1
Dy O Sy e g THE MR A s

sdelthai-apd a*ﬁrcahfowhgarxddmuhm eanvalsoHherdeBrminad bg stroctael analys1s such
se con ditions

i R SORATARS DR aensiedeooRing® B Hea e Ebeg (SR, er ar,

ur QKinRas BioA CA24\38bi904 (p§92?i ghd de MOasm d10SBNcHR58:306-312 (1992)).
conpared to thgse for full-len t pl asm nogen usin

t hévaifisietion of\gpg orgpongjaminaqefs fram the N-tspgmgs pha protein results

Ar 22400 fidation ¥R oBORSRSer I

a0 0RG 1978y S i 1y or fhofe p%‘?%’ icH ’g{/‘“g?‘ ergrfetﬁ%? otein, other
IOFOmlqlbglﬁalpcIrVyﬁm@an gillberrdminedki nase was added to

| ut tEati
20 ut S At B BT Al B s
0Cpolypeptides™ dittke mem&ms&n ipPodabeioybsulidephade b0 MRMHods. See

Forleheh . RAPCOMLrsa aet R 4207 ki3 OBHAId O, Pat. No

mqr@;l@@i?oﬁonkghie%et&?atl@sﬂ)ere fit to a Mchaelis-
Menfen” ki netic nodel using Lineweaver-Burk anal ysis,

15r esul t i e pelypaptidesaf tlesprgsentonrentiom pan b proqiesk in s isotated form.
th ke S t
de[% - % fggz?n E()lgée#lﬁ ﬂgﬁ%ite% 1 ep}%ie eremoved from its native
ac tehviainasntve Thushy potypkptrdaspmduwdt ztndl’(nn cmtlamed; vxsﬂhm 4 egcombinant

t hos in.the i t

ﬁHﬁFF‘gH"SE celf éﬁn‘a’n%i{ﬁ ayeﬁefeﬁ P“rBOS“"%PB%ﬁb P&?&% 1%%%‘?%‘3 Also
2 O Girendfad 3as( 4P g‘ﬁbi)ateﬂnﬁblﬁﬁpud/em &Btpdiypaptidéd! tHaShavkMeen purified,
val ues_for urokjnase activation of delta-plasm nogen

20ve partiahpeiospstaitially, fram 3 sremipipggth evieethipst or
pl asmi nPQl‘??eptﬁ&Siﬁ'Vfﬂ@én 'afﬁﬂioca@fd' s@ eflcd &"é{ﬁrmcﬁ‘éaftédrye}c\éntqaentlty to
uroki nase’tor this nmutant of plasm nogen. At the sa
t i mereferbiacek gminoy a¢id eselquence cafi eadqltgfplasfnmogen polypeptlde can be
Sﬁglét%nﬁggg ﬁglﬁ]%o%gsrl}‘be% cﬁl?q%rgg cq)gmgorutetrhanste %thods indicated above
di frégardenyc pslynﬁbldohdeskC@blypfmﬂidKﬂimlﬁd’l atid deqiienGes @€ examined and

cat al eff|C|e ppr oxi na the sape for
BactPy ‘irF‘gH‘Sbf‘S fRd %g't“i’fro&ﬂe é%é‘e‘}"é%ah@?rfali‘?ﬂ‘i’%}g gispioRq One of
Pl iR et WEEERAiZE Yhat E&h'cﬂﬂ’e%ﬁts ad tHéSmolbNes %n&i)%ﬁrﬁ‘s discussed

i ndicate that the Sresence of foreign" kringle
dod&y nedsnuelgetides shilh bave chﬁﬁtewlogh@h@t@qm&@mmthp p@rps@p@nde@ use

o of SR8 PSR SR RS

wa sotrevtioiredisissed tdgasiinggplynkeleatisles refdPfg 5 aamd 3t exﬁipbma&&' nucleic
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30pr SelbuplastpippaEn AeSUih By acdaqreatrdn fhuprsgfcaceg Hikaly dueria guenching of the
| €38 hioPhe rEs‘?(ﬂeg’vlfﬁlch F‘eﬁi fﬁi@l?s@ne%hcﬂniﬁ&yence identity
I l'e native

with kringle 1 or kr uman
pl asm ndg mmrm’ctnathls/\pmbﬁsk;wi pigloel Goplofliqneats ioff @ chnpeatnated solution of

PhEArate ilgee® regPba Rk 3?1¥e€‘é5s¥r§nc?a‘%€‘°‘h;{qubgv? "o butter



sequences of kringles 1 and 4 of human pl asm nogen are
not considered as differing fromthe native sequences

wo enospesdposes of the identity conpari son with RECT/N§1005/013562
5. 18. The%(g)ol ypeptide of claim17, wherein the

polcpp@pineddl e NeClawthd Oaer d- s ddachoresepics pnrmonitosgcpt an
| D N4 ' bst i i f )
T B pept et A i 10 Sheraral nav S of S i a

haFLAOROMIAN Agoresssicd specaopleotométernt (Jotdn Yoen,tlhonEdison, NJ); after

S qridh B8 of YAl e BB Bod FyBhd, BE (PRIl mo furtr

5V e ch@xges ok &tdnge ee@byemudl eoti de of claim1l. 2 1. A
cultured, cell conprising the expression vector of

cl ai m 2dhrastng gusespereg ovpies Wereporeaterdfgrndifttion gnd Nelotted
<1 I ' iQt j . , Ny
g Pl RohdefioioR of EACARHEL £ fney B - Bl saloR Dkt fited
Pl &ymon-lint80egBsih tb20QPCRGTLT) 130 nMISnGdbS Gdredidéht with

<151> 2004- 04- <160> <170> Fast faor W ndows
Ve srghre,vayies ‘i%‘gl E’<12 E’l%i?“tl 6‘?3“85@ Qggw&ﬂ é%ﬂka’ et al.) and 13
Ar tint (Shlas, e?fljience <220> <223> pol ynucl et oi de
conprising a nucl eotide sequence encodi ng a
pol ypepQndepropeity od plaswimisl its apilitgrtaibirgl fikem. n§l erdeioteadetermine
hommogo 0 i ngl e .dommi_n...0f i.ve hupan .
o1 R Setl it B SO i8] o i P8, s i bincivs
aatpgefestizaaweret @itedjdgga traicmsitegt siate Giks@aanoddendinding of delta-
acggtatcac ttgtcaaaaa tggtct.agca cttcacccga tcgtcctcgt .
PrespineEn I EPrigNEESRD Wiy Bt A AEOIREG A and osulting
aclaftIgGE J FeRARGE phigte, 180 A rFMHMI FibARGRE GFALlymerized with
gt gtta?sglct_ accga?’cl%t@e aaaégpgttag;tgalct_g(?é?gc 24%) ?’merlze A
gatthrombinadn gaehyegl a@fg acoistatisert plategatViagegsg cencerftatiansn af tdelta-
t g 6 t { o
o DOSERE Wit 88! B f57 o LT BIFERA AL 1 howr ac37c.
gt dte pla Wad waphat geasivblytwitit RRR ghijicthe fibtin alotsot g siiiCip@at and

gt Qe i B S A B ect Hlve gl AR 6 s added to cach
2020 tvicfiadintl e P0Gk GrlukhdET RRPSRABY°CIAE résuR soR”Qf the clots were

completely dissolved and some were partially dissolved, while wells with very low

1

(=]

1

W

amounts of delta-plasminogen and control wells remained practically intact. The

degree of fibrinolysis was monitored by measuring the 280nm absorbance of

remainders of the initial clots reconstituted in 1M NaOH. . The absorbance values
25  were plotted as a function of delta-plasminogen concentration.

As seen in Fig. 8, the binding of delta-plasminogen to fibrin follows a classic,
sigmoidal binding curve. Using this assay, it was found that delta-plasminogen binds
fibrin with affinity comparable to that of full-length plasminogen and the Cso of this
interaction (~0.2 pM) is comparable to the K4 of fibrin-binding of full-length

30 plasminogen (Lucas, M.A., Fretto, L.J., and McKee, P.A.; J. Biol. Chem. 258(7):
4249-4256 (1983)). These experiments indicate that delta-plasminogen can bind
fibrin.
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cgtttattcc tggaaccgac tcgcaaagac atcgcattac ttaaactgtc
ctcccccget 600 gtgatcaccg ataaagtaat tcccgcegt gt
WO e@sao9et c ctaattatgt tgttgcagat 660 cgt acagaRCT/US2005/013562

ctttat C gaaact caag, gtactttt actc
gzo ct gg{g @aﬂg %?%ﬁm &¢ cdelfgplesningaen %@ag’é’gﬁgﬁg OSE, its
gt %Bﬂi@}gﬁ)t Bin@ GAGKI With the e3P RACEY S Wbiliny! foQAR BGHAL its ability to be

agaat t gt gc gcaggtcatt tagcaggt gg cact'gat agc 840
t gtaetd by &ilt waigy thiggminogert taetg»taaors, gqndt thg amtenep ghitdeliaphsmin

tatdohg %ach?(QIQ &g %ﬁa%ﬁﬁf&?&{attegg- l ig?lg%éc?@ali tﬁus molecule was

cgtcccaata aac an

5ttg>tddace:tigtlyaEtcgha@gmn gltetmtlgmggibnabfeﬁﬁ.t aa 1008 <210> 2
<211> 335 <212> PRT <213> Artificial Sequence <220>

<223> a avin N N-term nal kringle
domai n ﬁ%%’gagﬁ‘é" ? Srlgc%}opﬁlﬁgﬁﬂmlﬂ? Mof native human

pl asni anMﬁMﬁﬂthenL}i&ly\z’ai aghtist baM B bidret, Enss M&né{ ang 10

Lygl"MhﬁDﬁﬁ‘s ‘}ﬂl{ﬁ lgs& | a@’é{‘{%s ésﬁgvaé%n’f%ﬁgi@tamlﬁm [USTAg 'zsklnase

EIIO é@%f)léﬂi%ééir &ggSE?%-D\KdDQE ABgesEJn‘ﬁalﬁ' Qs BQ&rll?&f A£‘P (I@uéﬂl %)/r-rﬁ'ésmm

10 Ar gMpesiar, PY d-» At paips Ahmeng ﬁﬂ@n@ n 8503)959-6@ (@DQI)Prlmoﬂiropated by
§ef§-¥%c6yhkct-{{mlo€‘égcuuﬁr aﬁ&léml't@g@rﬁ% T%ld v&a%g?c;rr%ﬂge(@@ 5ea?t1me

Q/by @wlnmgeﬁn &-2A5h a88vig0 Dépehdihg Gh lthePdi@uhVSf defta- pﬁéﬁnnogen

Hi thGP s vape cgﬁ‘gglr b%?btogﬁé:h%}é c@f)h léalp éﬂ[} ine at}Jjacx)lStmT?] was 30-60

Ar gilbh @@Woﬁﬂ;feﬁﬂ;ﬁ%f hfvalibh, When thE&-6$ a@h‘Yit}QeXCh-EB ra plateau,
Leu |je Ser 0 Gu Trp Val Leu Thr 130 1357140 A

15 p| Yrokynas Ill_%]& @‘EL}V&Lsyéteg‘éir oybragd Aptgvepqieétagéqsmggwaﬂ'yzpptured on
LyﬁerM%ldltﬂﬁSM@E& ﬁ)arJnhﬁa)LeEelg %1 S%ég \gﬂf Oel%@ ﬁgnuthe resin

Val Asn Leu GQu Pro H s Val
using low-pH buffer (0.2 M glycine, pH 3.0, 0.3 M NaCl, 0.2M sACA).

The protein concentrations and S-2251 activity in elution fractions were

measured. High specific activity fractions were pooled and dialyzed against multiple

20  changes of 0.15 M NaCl, pH 3.6 at 4°C. SDS-PAGE analysis of non-reduced delta-
plasmin samples (see Fig. 9, Lane 3) shows that the purity of this material is usually
more than 95%. Under reduced conditions (Fig. 9, Lane 4), besides the serine
protease and the kringle chains, there are two faint bands above and below the kringle
band. These bands represent auto-degradation products of the serine protease domain

25 which result from internal cleavages of its polypeptide chain; they are normally held
together by disulfide bonds but become visible with PAGE under reducing conditions.
The amount of auto-degradation products, which typically did not exceed 10%, was
greatly reduced by conducting the benzamidine-SEPHAROSE purification step in
batch mode instead of the column format.

30 Because delta-plasmin, similar to full-length plasmin, is prone to auto-
degradation at physiological pH, pH 3.6 was chosen for the final formulation

(acidified with acetic acid-saline). As shown previously for plasmin (Novokhatny, V.
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lie Qu Val Ser Arg Leu Phe Leu Qu Pro Thr Arg Lys

Asp lie Ala 180 185 190 Leu Leu Lys Leu Ser Ser Pro
WOR@sNBH990 i e Thr Asp Lys Val lie Pro 195 200 2BSI/BER05/013562

Cys Leu Pro Ser Pro Asn T){r Val Val Ala Asp Arg Thr

G ! @ s L2TlropbsHoempson dOH1B4Hr (2805). Tipgerigrtedsby rpfrence) and

(€] . . . | . .24

y ol PR R Gl ins 100 EfeGieegd: ow o

As rfoptuatpa 5109 6aly 288w jafe SpragPlfadtive plsminGlfyr prolpniéd periods of

g gin%?;bl-éh;i/s G 'Z@%p%eﬁie &@1 ?B%enf%a i@ﬁinzgr%ig fpféﬁ%se direct
sPr ahiddboR 6. 2 8Bhehemixdd Iwily plakthe oSinbuttal SHABRférY, Sdelivfpldsmin is
e Ley. G n Gy Val Thr Ser 290 295 300 Trp Ay Leu Ay

oy SRkl raegfivefed- Asn Lys Pro Gy Val Tyr Val Arg 305

310 315 320 Val Ser Arg Phe Val Thr Trp He Qu dvy

Val Met Arg Asn Asn 325 330 335 <210> 3 <211> 2432

<212> DlinzymattcPrgpexies ghPela-Rlas@gin <221> i sc_feature

At gaacals g 4087 (AL RAARTHAP SEEAY Hud e, glpomin

10t c aabprapddr VABLechysgrgdrognibdd @275 g)a(@ci)anl?m Q’g@gChester, OH). At
gaitt agn GdR2ed 606 (R RAGREEEn R SRR AR ar st
18QbeHdas 88 ¢88 uhCaanlke 2).CehClagi RAME PepaAnsehdiotnd to be 510 min”
t gat aat ggc tgaaaacagg 240 aagtcctcca taatcatta

gat galygarnigerhynyltd-gianidinghenzase hydieghdarige @MP@Blg)ﬁtration (Chase,
tcagagy E.C:?qagg %&5}%99@9?}:@? 98?%222%2?@?3%3% Cn&&%&tﬁ%ﬁﬁ Active

aacaaaaaa ggcatc cact
15t ctsitesceacihughiodeaiés. t Catecticg kgt for $20era aeiivecsites ta keat of 755 +/-

e e e A SR R S I DR G RS e
actsadié gaay fa dull-tdngthaglasndih, 160t-g230a@d aalt ©f alig6plasmin (lacking

ttgcagt gga gaaaact atg acggcaaaat ttccaagacc 600
%ll ﬁ%e%%nglgs), 795 +/- 22? min'g%ee Figure 9). Thesg data indicate that presence

or absence of kringles does not affect the catalytic activity of the serine protease

20  domain.
The rate of inhibition of delta-plasmin by o,-macroglobulin was measured
using the method of Anonick et al. (Anonick, P., et al., Thrombosis Res. 59:449-462
(1990)). The inhibition rate was found to be 7.6 +/- 0.6 x 10° M''s™! at 22 °C in PBS
buffer.
25 The rate of inhibition of delta-plasmin by ay-antiplasmin was determined to be
1.1 x 10’ M's™! using the method of Wiman and Collen (Wiman, B. and D. Collen,
Eur. J. Biochem. 84:573-578 (1978)) in which plasmin and op-antiplasmin are mixed
then assayed for S-2251 activity at specific time points (Table 3). This value is
comparable to reported values for plasmin of 2.5 x 10’ M!s™ (from Anonick, et al.,
30  Thrombosis Res. 59:449 (1990)).
The same experiments conducted with micro-plasmin revealed a,-antiplasmin
inhibition rates of 1.8 x 10° M! s and 3.1 x 10° M s in two separate experiments.

The rate of op-antiplasmin inhibition of mini-plasmin (mini-plasmin domain
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at gt ct ggac tggaatgcca ggcctgggac tctcagagcc cacacgctca
tggatacatt 660 ccttccaaat ttccaaacaa gaacctgaag
wW@2a@aaevact gt cgtaaccc cgatagggag 720 ct gcggccRCT/US2005/013562

got gttt cac acccc aacaagcget _gggaactttg cgacatccce
78(&3&’8?@%?%1'%%%8’&% 9@8’@8“%& 'F%@%g’f 1@%%‘&% acthese data are in

agt194seh4hiét aSBRRE F8G! 1i18ARrd 3ARRCIHR hficdC gﬁﬁﬁﬁﬁigﬂasmin and show
gctgttacc gtttccggge acacctgtca gecactggagt 900

8 c dbgdnkibision pE delactiasamin by exgtjintaamécis Jdalddbsterghancthe dnddbition
aagfst éiﬂlgxaﬁnitgrg%lﬁﬁlﬂf ¢ tn(i'lﬁ}-]glgglgig; gﬁ'&sg %Bésg ar%%?tg?ngcgi{;ate that delta-

agggcccca gccat ac aac ¢aa
59 g gaaytri sipuidizgapidlydghibioaiytgantiplentia deeaghe pespecglamgle 1
1080. caat ctc ccacagcacc acctgagcta acccctgtgg
tcéggﬁggF%ggtaccatggt 1140 gat ggacaga gct accgagg

cacat cclineraflf ¢l A8 GiteseR9d AnaBRAsctich ROV Ghat 1RO ®nzymatic and
t ggt catcta t gacaccaCa ccggcacca gtg%gccccag aaaact accc
f1¢

aadhyjbicyy eroposics ehidehe-nlasyh ase ¢! I-length plasyin:
gccgat aaag gcccctggtg ttttaccaca 1320 gaccccagcg
t caggt ggga gt act gcaac ct gaaaaaat gctcaggaac agaagcgagt
101380 gttgtagcac ctccgcctgt tgtcctgctt ccagatgtag
agactccttc cgaagaagac 1440 tgtatgtttg ggaat gggaa
aggat accga ggcaagaggg cgaccactgt tactgggacg 1500
ccat gccagg actgggctgc ccaggagccc catagacaca gcattttcac
t ccagagaca 1560 aat ccacggg cgggtctgga aaaaaattac
tgccgtaacc ctgatggtga tgtaggtggt 1620 ccctggtgcet
acacgacaaa tccaagaaaa ctttacgact actgtgatgt ccctcagtgt
1680 gcggcccctt catttgattg tgggaagcct caagtggagce
cgaagaaatg tcctggaagg 1740 gttgtggggg ggt gt gt ggce
ccacccacat tcctggccct ggcaagtcag tcttagaaca 1800
aggtttggaa tgcacttctg tggaggcacc ttgatatccc cagagtgggt
gttgactgct 1860 gcccactgct tggagaagtc cccaaggcct
tcatcctaca aggtcatcct gggtgcacac 1920 caagaagtga
atctcgaacc gcatgttcag gaaatagaag tgtctaggct gttcttggag
1980 cccacacgaa aagatattgc cttgctaaag ctaagcagtc
ctgccgtcat cactgacaaa 2040 gtaatcccag cttgtctgcc
atccccaaat tatgtggtcg ctgaccggac cgaatgtttc 2100
at cact ggct ggggagaaac ccaaggtact tttggagctg gccttctcaa
ggaagcccag 2160 ctccctgtga ttgagaat aa agt gt gcaat
cgctatgagt ttctgaatgg aagagtccaa 2220 tccaccgaac
tctgtgctgg gcatttggcc ggaggcactg acagttgcca gggt gacagt
2280 ggaggtcctc tggtttgctt cgagaaggac aaatacattt
t acaaggagt cacttcttgg 2340 ggtcttggct gtgcacgccc
caat aagcct ggtgtctatg ttcgtgtttc aaggtttgtt 2400
acttggattg agggagtgat gagaaataat ta 2432 <210> 4 <211>
810 <212> PRT <213> Honp sapi en <220> <221> PEPTI DE
<222> (0) ... (0)

29



<223> Human pl asm nogen <400> 4 Met GQu Hs Lys GQu
Val Val Leu Leu Leu Leu Leu Phe Leu Lys Ser 1 5 10 15
W@qpsmmmﬁ y Gu Pro Leu Asp Asp Tyr Val Asn TPCT/G52905/013562
S 0 25 30,Leu Phe Sfer Val Thr Lys Lys Gln
P , K . Aai .2 SPC WA

Ly 5559 ﬁ'PB@bef&?ﬁSH@MUE 28 Phe Thr Oys Arg Ala Phe 50
5560 G Tyr H' s ysS uG@ndn Cys Val lie Mt
Ala Ju Asn Arg65 70 75 80 Lys Ser Ser lielielie Arg

Mgt Arg Asp Val| Val Leg,Phe G U Lys 8,90 95 |Lys Val
Tyr _Leu Ser Qul Cys Lys Thr d Asn Ay Lys Asn Tyr
Ar 06, 105 110] G y9dhy. Se Asn Gy
Iig)l%'h%?na/s Anl Lys TPJ{J er 115 120 125@)(l Thr Ser
Ty ?ﬁ% oy a PR o § MBS G aen
PriQ, Pr 150 { y Pro Trp
Qs @%pp Thr ?4%/21%3@31 y$ Aléghlr\%%p Tyr Cys
14 / Asp| | i ey s Cys > CQys Met
Hi 3‘3@@%@ ay a dageh s TUE ?3#‘?# dy Lys

lie Ser Lys Thr Met Ser Gy Leu Gu Cys An Ala 195
5200'2BR3. Tihibithsrafes for Ghtiouselashirdspektiss Mdantibior§vgre Bétermined at

lie Pro Ser s Phe 210 215 220 Pro Asn Lys Asn Leu
Ly 22 b Anrg Asn Pro Asp Arg G u 225 230

235 240 Leu Arg Pro Trp. . Cvs.Pn |nr Thr ASp_Prq. Asnm.

Lys Arg Trp G U Leu 245" aﬁ%@lo%g s Asp | i ePFEIPASEIn

Cys . Thr Thr Pro I-’ro Ser lqy yo_Thr 260 Apbl_l )

27®N g n oys Led Eﬁg Oé’gzl"rﬁ\(f g uZ-AéLffOT%l Arys™ (i)

Ay Asn Val Alg 275 280 285 1 al- Ser dy Hg -

ThiniepRlaspiR Hi g Tr p7-§éf'oﬁﬁ’&1(bl\ﬁ SI'hr Pro 24+-05x10"M’s
micro-plasmin 7.8 +-0.6x 10° M5! 1.8 +-0.2x10° M's!
delta-plasmin 7.6 +/-0.6x 10° M5! 1.0 +- 0.1 x 10" M5!

Literature values are taken from Anonick, et al., Thrombosis Res. 59:449(1990). All
rates were measured according to the methods published in Anonick, et al.

10

In Vitro Thrombolytic Efficiency

The thrombolytic efficacy of delta-plasmin was tested in an in vifro model of
catheter-assisted thrombolysis (Novokhatny, V. et al., J Thromb Haemost., 1(5):1034-
41 (2003), incorporated by reference) using the following experimental protocol.

15 Fresh whole human blood was collected into 20 x 0.95 cm glass tubes and
allowed to clot spontaneously without additives. Tubes were incubated for 20 hr at
37°C to allow full retraction. Retracted clots were separated from serum using USA
Standard testing sieves D16 with 14 mesh, and their weights were determined. Blood
clots were transferred into smaller diameter glass tubes in which the retracted clots fit

20  tightly (0.8 x 7 cm). The averaged weight of the clots was ~3.6 g.
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290 295 300 H's Thr H's Asn Arg Thr Pro G u Asn Phe

Pro Cys Lys Asn Leu Asp 305 310 315 320 G u Asn Tyr
WEY®SATY9Asn Pro Asp Ay Lys Arg AI a Pro Trp BGT/BEB05/013562

325 330 335 Thr, Thr Asn, _ Ser G u, Tyr

Cys Lys Siele b desgs Oé\fgldé‘wé sém elswmsg el plgspinphge injected

Valmtgeﬂhe Tt slng sthﬂs@u ﬂleaclgcﬁ ‘%ve}—é‘ 'incﬁinﬁedj s IPBQur3a§537°C in a

36 G u Leu Thr Pro Val p Cys Tyr

G y%gﬁ@lgboatwwpn $poarg 1% ,BW@CTFWCYNQ) GAffter the lgeubatlon the

Sl Bkl o5 rof R - e o e o
5Thrthddiged@diclés nvabymead@dd.4 The éﬂJSnthf(bldtSySm%vas tyrndisd from the
12 &1%%0%@% t%/ E’pi clc@lsq\gelgplﬁganéﬁﬁe Ngighppg r 32 oal\/;z{pt and was

Ar Q:xgeﬁ)se@aéia Eéféenﬂaﬁcl%l fedidtfon SN Leu Lys Lys Cys
Ser y Thr Gu Ala Ser Val Val Ala Pro 450 455 460

Pro Pr o Figire iishops the resplisiof thedysis\expenipentsyyith pelép-slasmin in this

G' lfn S 'ﬁfbﬁnﬁl@gn%¥9m§é§) Aglrgrgg %@‘%‘:‘t t$hr %% Iﬁg‘g n%én a molar

10Va|ba§ikbrdo@t yf deftie- pﬂasmnq;esul’@ﬂmn 26 clot preightiredhciomiwith@ €0 min. At

Pro . H s Arg 500 505 510, H s Ser. |ie.Phe.Thr Pro 0
rindainblien St ot ghscPfiord S8 1GdDhecledibily by 4%
Ty P14sifin £1.Q n@l’iesﬁilt@d As PO%alclot Asfichyaddublion i the Binfe gérfdd. Thus,

Cys, Tyr, 530 OThr Thr Asn Pro Arg Lys Leu, Tyr Asp
Tyrt méatﬁlgp %ﬁ P@Sﬂu@@lbst&sms@bols%p%mwdacwba usbd as a
Aire&thiBh®o $# Ay Lys Pro Gn Val Gu Pro Lys

Lys 565 570 75 s Pro Ay Arg vVal vVal Gy dy Cys
Val Ala Hs Pro His Ser Trp 580 585 590 Pro Trp G n
Val Ser Leu Arg Thr Arg Phe Gy Met His Phe Cys Gy
595 600 605
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Gy Thr Leu lie Ser Pro Gu Trp Val Leu Thr Ala Al a

Hs Cys Leu 610 615 620 G u Lys Ser Pro Arg Pro Ser
W®2005/T§3990ys Val lie Leu Gy Ala H's 625 630 6BSI/64M05/013562

Gn Gu Val Asn Leu Qu Pro Hs Val An GQu lie Gu

Waht fsaflaifided i6:45 650 655 Leu Phe Leu Gu Pro Thr Arg

Lys Asp lie Ala Leu Leu Lys Ser 660 665 670 Ser

Pro Alla Vad [pobymmpleotads, ﬁcgzepwg | fe npeleotiden fogyencey encoding a

rpbefitle o R RN R kil f@fpilonBo o Ringle domain

of hfiatiseNhighan Pdsnithcped ¥ndl & ChetmiRl doduhih YaetiChtionAsBe and serine
Adn 705 710 715 720 Leu Pro Val lie Gu Asn Lys Val

pegtsasssfiomapiy fgmolagensphe the gomespondigg 7Bmajes irghymangplasminogen;

T Flpple Wt AR G ) aSh Ser Gy

Gy Pro Leu Val Cys Phe A u 755 760 765 Lys Asp Lys
Tyr lie Leu Gn Gy Val Thr Ser Trp Gy Leu Gy Cys
770 275 78’61%1’(&}%0 opd@ OAﬁlannyls whetﬁlmtl;s Netermipel kiangle domain is

795 00 .Thr Trp lie
tighfhio %I“S Shrigig gf & 4R hadpohdd lagpbOgen 50, L' S
<212> PRT <213> Artificial Sequence <220> <223>

kringle domain 1 of native human pl asm n(ogen) <400> 5
Qys %ys Thrhe@oyynaisteotiils of glainnéwigreinAhg exiogied holypentide is at least

oot ost Relial B 3 d¥p b8 Sk BT A0y et

Ser Pro Ala Thr Hs Pro Ser Qu Ay Leu Gu Gu Asn

4. The polynucleotide of claim 1, wherein the encoded polypeptide is at least
98% identical to the sequence shown in SEQ ID NO:2.

5. The polynucleotide of claim 1, wherein the encoded polypeptide is the
sequence shown in SEQ ID NO:2.

6. The polynucleotide of claim 1, wherein the nucleotide sequence of the

polynucleotide is the sequence shown in SEQ ID NO:1 or a degenerate variant thereof.

7. The polynucleotide of claim 1, wherein the nucleotide sequence encodes a
polypeptide having an N-terminal kringle domain homologous to the kringle 1 or kringle
4 domain of native human plasminogen; and a C-terminal domain activation site and
serine protease domain homologous to the corresponding domains in human

plasminogen.

8. The polynucleotide of claim 1, wherein the nucleotide sequence encodes a

polypeptide having a single N-terminal kringle domain at least 90% identical to the
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35 40 45 Tyr Cys Arg Asn Pro Asp Asn Asp Pro G n Gy

Pro Trp Cys Tyr Thr 50 55 60 Thr Asp Pro Gu Lys Arg
wWagsAs39Tyr Cys Asp lie Leu Gu Cys 65 70 75 RRI0S2065/013562

<211> 78<212> PRT <213> Artificial Sequence <220>

kritgB>1 for kriggle 4ddormain o2 nafiveniairhateplasmimog@l; aadiarC-egeidal domain at

0 H s sSerGIyGIuAsnTyrAs Ay
lﬁﬁfg ?>9/6 %Ptl‘%jstwﬁhe Actvatipn, sitdndSagring pratease qu;rn@;ls of human
Trp Asp Ser Gn Ser Pro H's Ala 20 25 30 H' s
%%uTygenl ie Pro Ser Lys Phe Pro Asn Lys Asn Leu Lys
Lys Asn 35 40 45 Tyr Cys Arg Asn Pro Asp Arg Qu Leu
Arg Pro Tr s Phe Thr Thr 50 55 60 Asp Pro Asn Lys
Ar g Hp GI 1@}@ GREPTiSing @Q1@glﬂﬂ\bteuymassrlﬂgle dsmefi@mologous

PP
?%H%Ir I NG e1 oLV 151%}3?' o gﬁlﬁg]{?]élgef% %lﬁﬁ en%ﬁalicg’g!f?-ﬂ-\‘j‘ activation

sﬂé()ﬁid seri@y rétessel Jsmsth Yaohidlo&dug 169 e %ﬁe%dﬁfggdﬁléins in human
Asn Val Ala Val Thr 1 5 10 15 Val Ser Gy Hi s Thr Cys
Plgsmippgenywhereiy thapalypeptiderhinds to ipineobifigeddpsing 30 Hi s
Asn Arg Thr Pro G u Asn Phe Pro Cys Lys Asn Leu Asp
A u Asn 35 40 45 Tyr Cys Arg Asn Pro Asp Gy Lys Arg

Al'a R0o Tr phéypslypestidenss diaim 30 wikrdif tAs ™ ﬁ@ﬁmﬁl "krl\ﬂg e domain is
Arg Trp Gu Tyr Cys Lys H e Pro Ser Cys 65 70
homologous to kringle 1 or kringle 4 of native human plasminogen.

11. The polypeptide of claim 9, wherein the polypeptide exhibits a fibrinolytic
activity that is inhibited by o,-antiplasmin at a rate of inhibition that is at least about 5-
fold faster than the rate of inhibition of the fibrinolytic activity of mini-plasmin by a,-

antiplasmin.

12. The polypeptide of claim 11, wherein the rate of inhibition is at least
about 10-fold, 20-fold, 30-fold, or 40-fold faster than the rate of inhibition of mini-

plasmin.
13. The polypeptide of claim 1, wherein the immobilized lysine is lysine
bound to a solid support matrix selected from the group consisting of lysine-agarose,

lysine-hydrogel, lysine-cross-linked agarose.

14. The polypeptide of claim 13, wherein the immobilized lysine is lysine-

cross-linked agarose.

15. The polypeptide of claim 1, wherein the polypeptide exhibits a lower

binding affinity for fibrinogen than the binding affinity for fibrinogen of mini-plasmin.
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<210> 8 <211> 78 <212> PRT <213> Artificial Sequence
<220> <223> kringle domain 4 of native human plasmn
W@ oends9emi00> 8 Cys Tyr His Ay Asp Gy G n SepCTTy§2005/q13562
Gy Thr Ser Ser Thr Thr 1 5 10 15 Thr Thr Gy Lys Lys
Cys Gn Ser Trp Ser Ser Met Thr Pro H's Arg 20 25 30
Hs AQn Lys Thr Pro Gu Asn Tyr Pro Asn Ala Gy Leu
Thr M& Asnlgspalgpeptideyef clgim A, gWh@ﬁmPt’ﬂé miypfmlﬁde /%iblblts higher

t\}gcfm%d%f nf{yofo-rr Qrtq{}f @ygedA};{)mt ihan %Bffing(gi Pr 8 ar{lally cleaved

ARmedQmingk E@ﬁﬁi? 80 <212> PRT <213> Artificial Sequence
<220> <22§> kringle domain 5 of native hunan
pl asm n(ogen) <400> 9 Cys Met Phe Ay Asn Gy Lys Ay

T d L .q_ Al Thr Th 5.1 \/i | .

The 370 o8 ifpeRlifle Sforkithe Attrely Ringis dbneftp bty Jigrinal to o

p@énﬁﬁoéﬂnsacﬁ%tldd $teRiNG plddnifsgen Gedine'; ﬁl‘bteﬁ@dt?rﬁéln%ﬁer@irﬂhe kringle
Gy Leu Qu Lys 35 40 45 Asn Tyr Cys Arg Asn Pro As p

demainbps waleagt qneaeyldm ere“atep a@yso Tgid BQuEse dderTity withrkringle 1 or
kas?glegég f}@artglg I'%lglan plas 1noge:nr%hany mth% nfﬁg% o\far‘llati\?é gun?ar? plasminogen,

and wherein conservative substitutions of the single kringle region relative to the native

sequences of kringles 1 and 4 of human plasminogen are not considered as differing from

the native sequences for purposes of the identity comparison with kringle 5.

18. The polypeptide of claim 17, wherein the polypeptlde has an amino acid

sequence as shown in SEQ ID NO:2, and conservative substltutlons thereof.

19. The polypeptide of claim 17, wherein the polypeptide has an arginine
residue at a relative position analogous to that of position 76 of the amino acid sequence
shown in SEQ ID NO:2.

20. An expression vector comprising a polynucleotide of claim 1.

21. A cultured cell comprising the expression vector of claim 20.
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