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(54) Title: METHODS FOR LARGE SCALE PROTEIN PRODUCTION IN PROKARYOTES

(57) Abstract: The invention belongs to the field of protein production in prokaryotic cells. The invention relates to methods for
the production of recombinant DNA-derived heterologous protein in prokaryotic cells, wherein said heterologous protein is secreted
B extracellularly as an active and ¢orrectly folded protein, and the prokaryotic cell contains and expresses a vector comprising the DNA
coding for said heterologous protein operably linked to the DNA coding for the signal peptide OmpA.
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30 Cinically, tPAis a thronbolytic agent of choice for the treatnent of
acute myocardial infarction. It has the advantage of causidhiandoss de
effects on system ¢ haenorrhaging and fibrinogen depletion (7). Bowes

mel anoma cells were first used as a source in tPA production for 13 May
2005 WD 02/40696 PCT/ EP01112920 2 therapeutic purposes élz%. Since a
consi stent PPJEEYE with efficient production of highly pBFFFY®RE®%rotein in
good yield is required for clinical use, the construction of fall-length
reconmbi nant-TPA (r-tPA) progressed to mammalian cells. Chinese hanster
ovary cells were transfected with the . t PA gene to synthesize the r-tPA (8,
22). The reconbi nant product produced by a manmmalian fernentation system
was harvem&ohgmrabge§em&g£@tefﬂeﬁfd&iicneﬁtlﬁ bRAdtes! NPl i city and —econony
of production, a nunbéer of efforts in produCing r-tPA from bacteri a,
especially from Escherichia coli, were investigated (10, 13, 30).
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sequencge (4 pxample of such a heterologous protein is a tPA. derivative.

Tissue plasminogen activator (tPA) is a polypeptide containing 527 amino acid residues (27}

with a molecular mass of 72 kDa. The molecule is divided into five structural domains. Neatby

the N-terminal region is a looped finger domain, which is followed by a growth factor domain.

Two similar domains, kringle 1 and kringle 2, are following, Both finger and kringle 2 domains

2 bind specifically to the fibrin clots thereby accelerating fPA protein activation of bound

. plasminogen, Downstream of knnglc 2 is the serine protease, with its catalytic site located at the

C-terminus. The serine protease is responsible for converting plasminogen to plasmm a reaction

important in the homeostasis of fibrin formation and clot dissolution. The correct folding of tPA.
requires the correct pairing of 17 disulfide bridges in the molecule (1).

4w Clinically, tPA. is a thrombolytic agent of choice for the treatment of acute myocardial infarction.

It has the advantage of causing no side effects on systemic haemorrhaging and fibrinogen

depletion (7). Bowes melanoma cells were first used as a source in tPA production for




30 In 1991, Waldenstt6émet al. (34) constructed a vector (pEZZK2P) for the
secretion of kringle 2 plus serine protease domain to E. tbMay@d0iure
supernat ant. Hydroxyl arnine was used to renove the ZZ fusion peptide from
| gG Sepharose purified fraction. The cl eavage agent hydroxylam ne 13 My
2005 WD 02/40696 PCT/EPO /12920 3 required nodification of the cleavage
sites of krW@fR@I6 p| us serine protease (Asnl 77 ~ Ser an8CTBEBHIEAY - G n)
thus to protect it from hydroxyl am no di gestion. However, the resulting
non- native, not properly folded K2S nolecule is not suitable for

t her apeuti c purposes. The unusual seqﬁence may even activate the human

i mune system The probl em underlying tthe present invention was thus to
provi de a moapeeticpapdsss (EPPSiheatotsistaNehrbass Wi efficlé Brodbaibe of i igiinen of
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codi ng forpah®ecH HBRsed &P bYABmERLe ProbfendsUPhd hﬁ%@g A6 ¥ ;s}f'gtrhgst&%rtﬁé)f

Surprisingly, the use of the signal "peptide one an

combi nak i ofPalipst Aolepide, which @ still petive isteatrAl All-largi® ASEGN SEGNSD

( SEQ DNO 24558 &b mduitah: -ég@in | rd eins to
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in the pri x i : r c I t
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kringle 2 tﬂ‘l’%@gﬁ%‘i ne protease domain (K2S) of tissue plasm nogen

t

activator pr Inin exanple 1 is generally applicable to expression of
sever al fiicenrion ert, frant wE A Sevadaderiptibngoé prethdéssfonhe pfepatation of recapinaneKainmal i an

gl ycosyl aty}, @ Lo, ﬁ{oWe{?éf,at’fJé/erié fo dlgbg)osﬁg%% a(ﬁ%ltﬂoﬁ leading to a cost effective method for

»  large scale production of biologically active K28S.

Obukowicz et al. (25) expressed and purified r-K2S from periplasmic space. The obvious
disadvantage of this method was an extra periplasmic extraction step, which is not suitable for
large scale production.
Saito et al. (29) disclose the cytoplasmic expression of r-K2S. The authors used an in vivo
;s  Tenaturation processes for the expressed r-K2S, which was purified from the cytoplasmic space
of E. coli as inclusion body. Boehringer Mannheim use a similar cumbersome
denaturing/refolding process involving the steps of cell digestion, solubilization under denaturing
and reducing conditions an& reactivation under oxidizing conditions in the presence of
GSH/GSSG which is not cost effective and requires mutation of the amino acid sequence (24).
» In 1991, Waldenstrdm et al. (34) constructed a vector (pEZZK2P) for the secretion of kringle 2
plus serine protease domain to E. coli culture supernatant. Hydroxylamine was used to remove

the ZZ fusion peptide from IgG-Sepharose purified fraction. The cleavage agent hydroxylamine
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13 May 2005 WO 02/40696 PCT/ EP01/12920 4 The nethod according to the

i nventi on has advantages over nmethods known in the art- nof3¥ayy¢00%hat it
is a cheap production nmethod due to the prokaryotic host cell used,
surprisingly, a correctly folded nolecule is secreted to the supernatant.
"l he skilled person can easily obtain the DNA sequence of a protein of
“ﬁgn@%ﬁﬁessed by the method according to t heP¢¥HPEMHE?%BH from
sui t abl e dat abases and clone it to be used in the nethod according to the
invention. Said signal peptide OnpA interacts with SeckE and is delivered
across the inner nenbrane by energy generated by SecA, which binds to Sec
conponents (SecE-SeM SecY forns a secfetion pore to dispatch the

r econbi nanfeqiNindeifiases opthehﬁmg@ﬁ@pm&%gxetzqalﬁsmeﬁﬂerw&éhfsé panvTheses RACe
bet ween the outer. nenbrane and | nner. menbrane of G am negative bacteria,

peri pl asm 2¥4% = Fig i o erotest itviere by baime idisctisrpEe e tegey e &gRopl asni c
space. Thi gati$s) BBy Rtdel Qr28Bhd@le iPhot Ghitabile frberRMetSouaiteks PRGN f Ol di ng

of the reconbinant protein (e.g. K2S) in the periplasmto yield an active

mol ecul e. KEEBFITHGYPATRE B lwTap s &fon, t he signal peptide will be

cl eaved, ofte préblg OAH4EANE tHABKAIER ilRALRE W8 thuf RE pooiaP h @¥mAkbrciaip Bhpiemieet i N and
GspS Iipoproéoeifgrcon the outer rpanbrane servyes as_gate channel for

secr et i ng PHEG ST BEE SHEROPE RO Retetelogrud iPFic e -2 HEES: MRYER thedistoralozose

extracel | Uﬁr@t@mﬁ@é&r&miﬂ'@bﬁlogﬂm bR TorR 196 Yful@flstpéRaagner gy, which is
generated in cytoplasm by PspE nucl eotide-binding protein then transferred

to the inner nenbrane protein (Gap GJ, F and K-N). GspC transfers the

energy to %Q%tm&ﬁferﬂdﬁgﬁ cross-linker between a set of inner nenbrane
protein (Gsp J, F an K—‘f\lb and GspD. Before crossing the outer 20

menbr ane sTRecEeRleny was solved Witbinotheseepst of ghe clojms pugd wssipieation vf fhy pregnt

Oper ably |ijnadegsh. according to the invention neans that the DNA encoding the
het erol ogous protein (preferably conprising the nucleic acid encodi ng SEGN
or SEGNSD Hie yse &f fietsingwlpnen plulint the glams or epesifisationgs @ a2 avap insided toybe o t he

OpA DNA i ith@ind D a6 GhbRbesiid RleEREm! O achi eve expression of the
OmpA- het er ol ogous protemfasion protein and to direct secretion outside the

25 pr okar ybieiiavepiipgirelatey to 2 mpfher dor) theprodustion afrespinbipany PNanderives bsterleggisu s
protein i sp6@ialie bR B whitBh sail Getdlobds Srbrly isaalga&ecp Eitﬁ&e%alﬁﬁf' hogs such

as amoni um sul fate pr eciqpl tation. The invention also jincludes 'the use of
i nducers siE¥F & sopeetyofoldebpooteiny hameirivad it thahithenprgkayvosie gell copjgins and
| pr ovemendxpRised d'eeclo GdiRRking e TN bddit FoPiath HARFNGRSES fsteiR @pdritfly lifkeRX M Z€
t he anount of active %r otern. The inventors surprisingly found that the
OnpA si gnabe B¥pepdies for bpsiewnl ropids Qrpd er afupgtignad dedvalivefiereokini no aci ds
Clvgar ggggr | Shisiyly! e wSECatBB GRnaHelide Wibd A BohOard) oPtn Sadihalbd wERuEINNC 3) 13
4 » terminal amino acids SEGN/SEGNSD (SEQID NO:2/SEQID NO:3) translocate the
recombinant DNA-derived proteins to the outer surface and facilitates the release of the
functional and active molecule into the culture medium to a greater extent than any other method
in the prior art. Before crossing the outer membrane, the recombinant DNA-derived protein is
. correcily folded according to the method of the present invention. The signal peptide is cleaved
;s off to produce a mature molecule. Surprisingly, the efficiency of signal peptide removal is very
high and leads to correct folding of the recombinant DNA-derived protein. This method
according to the invention, exemplified for the kringle 2 plus serine protease domain (K23) of
tissue plasminogen activator protein in example 1 is generally applicable to expression of several
 different proteins and polypeptides which do not require mammalian glycosylation in prokaryotic

» hostcells.




WO 02/ 40696 PCT/ EP01/ 12920 Iead to secretion of the het er oI ogous protein

into the medium rather than accunulation in the peripl ashaMeg 26@face. In a
first aspect of the present invention, there is provided a nethod for the
production of reconbinant heterologous protein in prokaryotic cells

conpri sing expressing a vactor in said prokaryatic cells said vector
conpri si ng; WO ')8 NA encoding an OmA signal peptido (SERSVEMB?Y); (b)

. DNA encodi ng sal d heterol ogous protein;ad4nd (c) 13NA encoding a paptide

sel ected fromthe group consisting of SEGN (SEQ ID NO 2) and OGNSP (813Q
JD NQ, 3); whereinsaid DNA of (a) is |ocated upstreamof said DNA of (c),

and said DNA of (b) is located downst¥ em of sai d DNA of (¢); ivh=4u said
DNAs  of ( a)The fbthod @&bHdifi®lo tﬁéﬂn@@ﬂb@b&smddramage@ @iver afdchoddigiowh i Rakd ddabdy ol 0gods

pipttin is secret dextraqellul hVIIuIarI % an actlve proteln In a
pr ef er r ed WhHodianBFP, Pradicfommsth 8 F°n CPH@%%A’“’:‘?‘ cheinrigaetiay be

fused to aoﬁaa@ﬂome;p@gumsg&@m@amég@aﬁatm the am no aC| d sequence SEGN
(SEQ I D NQ 2),.0or. the codi ng nucl eic. acid sequence TCTGAGGGAAAC

NOA) and [T8e skl prsprcprearily izl the PNASPIPRSA O brafpin of fierodt 1o B¢ mprﬁqegbbrt. on of

t he het er eleGBanta i b thd MventioR TREEf ALY datibadesl afd iGN BY 8 @kdin GONPI i SES
OmpA-S EG\ hg}egrol Qgous, protein. Even nore preferred, said am no acids

char act er e8G9 pRrordineie thaB¥SOEP-NO, 2) may be carry a point nutation or may be

subst i t ut ggidRignal BetiAd ORPFAUnEach HithOS AL bish is EM&BreH@ér@ssﬁﬁ@ﬁﬁéﬂr@%br&z@&i e may be
an amno acid or non-am no acid  spacer between _OmA and SEGN or SEGN and

the het er GRBFRFEIHFIV SR . WhichDings @rS&P FWOW&%?CE&%Y) §%ﬁYoF°15NA SEEEBRI ng t he

OnpA si gNpbre RS BshAD (HPMchRbihAS gﬂrAt&needSAa&aﬁ acddfitlg ©and RRemmed. ek zpMe DY the
am no and_ sequence SEGNSD ( SE NG 3) or_the codi ng tnucl eic acid
aq

sequence PETERGGARACAEIENE E@f’F pyeriereny) ol igmmseiye Baqtesias PREPREMLL19F ni nal
portion Omig@dr &da&ld&nbﬁﬁannﬁbo:@@ﬁﬁdnw R ey Ssmies Keéeo S@Lﬂ)‘gorﬁrtﬁé RkAatiod hUS,

preferably, said fusion protein conprises Op et er ol ogous

protein. eydsnlidsbendsand pppesly folding of thesrrombinartipeicin (78 PR fre@ernlmdEaNSD may
be carry gieROinnkiv@udMcieNA QordiMo B8 p?édéhﬁ tobvdreih€ G prl  pet ARt Bleavadi NO

acid. Even nore preferred, there may an am no. aci non-am no acid

spacer be®fd® arogys A mafde slsdp The 9&#&5 GeaB seostingred Sispt HRppTREIpPHEg n.

Thus, in QuBl AEREHRGeivBE ROM1ARERETHN Siofelng tRE rdcBMGRdnk ?&temcdor&mg whhekaryoti c
cel | contains. and 13 May 2005 5a zo expresses a _vector conprising the DNA

codi ng f ofMVEHIoB (et BFatHYaLaedd tlbiseocrien BBroy PRt Encrey. iehds EREPESdi ng for
‘the si gnaln @aplad 8y Gefnuslbedd -vifiidResalinkn rik&edh b theliRr RaGhi@hprasih d

(Gsp G-J, F and K-N). GspC transfers the energy to GspD by forming a cross-linker between a
set of imner membrane protein (Gsp G-J, F and K-N) and GspD. Before crossing the outer
»  membrane successfully, the recombinant protein is correctly folded.
Operably linked according to the invention means that the DNA encoding the ﬁeterologous
protein (preferably comprising the nucleic acid encoding SEGN or SEGNSD at its N-terminal
portion) is cloned in close proximity to the OmpA DNA into the vector in order to achieve
expression of the OmpA-heterologous protein-fusion protein and to direct secretion outside the
;s Prokaryotic host cell. Typfcal]y, the majority of the heterologous protein is secreted and can then
be prified by appropriate methods such as ammonium sulfate precipitaﬁon. The invention also
includes the use of inducers such as IPTG or IPTG in combination with glycerol, the
improvement of the incubation condition and harvesting period to maximize the amount of active
protein,
»  The inventors surprisingly found that the OmpA signal peptide alone or operatively linked to the
aﬁlino acids charac_terizcd. by the sequence SEGN (SEQ ID NO:2) or SEGNSD (SEQ ID NO:3)




nol ecul e defined by the sequence TCTGAGGGAAACAGIGAC (SEQ ID NO 5) or a
functional derivative thereof. Such heterol ogous proteinsidmayposs but are
not limted to insulin, insulin-like growth factor, 25 hGH tPA,

cytokines, e.g. interleukines (IL) such as IL-1, IL-2, FL-3, IL-4, IL-5,
|L-6, IL-7, IL-8 IL-9, 11,10, IL-2 1, IL-12, IL-13, IL-14, IL-15, LL-16,

I L-17, woed8s9si nterferon (I FN) al pha, | FN beta, |FNrgamres/12pdN onmega or

| FN tau, tunor necrosisfactor (TNF) TNF al pha and TNF beta, TRAIL; G CSF,
GVt CSF, M CSF, MCP- | and VEGF. The nethod according to the invention can
be advant ageously used for production'of antibodies 30 or fragnents
thereof. Such fragments include e.g. Fab fragnents (Fragnent

anti gen; bi ndi n Fab bfra nments .consj.st of the variahl e regi ons of
bot h- R Pre e B bepraPao SRRTRATS 5 THA 1o dof - SOHERSNE Bogi on. These
may bgerfpbss@d space.pr ot ease di gestion, e.g. with papain, from13 May 2005 WO
02140696 PCT/ EPO1/ 12920 6 conventi onal ant i bodi es, but simlar Fab

- r agmbmt fystpepyctal o pleenpnodimetierk is prdvéledreanthtd foethbyrodgenadfieoebiginneer i ng.

Fur t Ndori0kdD OGN AOIRLS JIOELAGLE( D' ) 2 Tragrent s, which may be

prepared by proteolytic eaV| n h pepsin. Using genetic engineering

et hods i texpesgogsiebioeintsaid prakatyore @hoOshidnRedr drlphady fragments which
consist only of the variable regions of the heavy D and of the Iight

chai n (VL)a) T4 secoding an Cedpey sigdl gepri®ySEQ Ibnagmgnt s (Fragnent variable =
fragment of the variable part). Since these Fv- fragnents |ack the coval ent

bondi ng of(bXTMEA pumrdinigaaid hetpldstng peytsihinges of the constant chains, the Fv
fragments are often stabilised. It is advantageous to link the variabl e

regi ons Of(c)ﬂ)mhmdingalpd)ﬁdefsc!édﬂﬂM&P%hﬁb&m%g%fgﬁgﬂt (Rpio de fragnent;
e. g. NO:2Z1ndSERERERPIENOSY;, preferably 15 amno 10 acids. In this way a
single peptide strand is obtained consisting of VH and VL, Ilnked by a

pepti de | wihkeins2idDNd bf @Pityodated uitean b dafli INKoD@), iafid SROVNARS
si ngllecatdalowadfent of Faid DNEXxd@)] es of scFv-antibody proteins o th| s ki nd
known fromthe prior art are described in Huston et a]. (1988, PNAS 16:

5879- 5883vhertim said ENAs of€a) &), andi(c) eapaiinpliggiemdhave been devel oped for
preparing scFv as a nultineric; 15 derivative. This is intended to | ead,

in parti cﬂmp@dhammummammmmutﬂyumm%m@{mr macoki netic and
bi odi tr| bution propertl es_as well as with increased binding avidity. In

or der ?Bre apRodimant saig N agrcesiosghe PmaA sigry pepfidEmaybe fisqitepshoed as f usi on
pr ot e'p&ﬁtdWcﬁdihcteﬁHédt by TRE iagiftol R JQIRINEGN tm;lmﬂ bR L éﬁ%% &%P' ns may be,

e~g. SCHBrelon of an IgGor coi l ed coi tructure X structures)
sueh é%‘ BEEIR ST T OGO RS EQ B WO Brand doraied imthe Natemuing Gosion at &gi es i n

whi ch ateh - tbrHir é})@&loﬁnoﬂf)ﬁzfe“ﬁ‘f@é} b k. TR A é’%‘d used for
the nmul ttmad#rgatl on di a p Qﬁﬂﬁlﬂ and pe%?ez%odjl”e ﬁ%ﬁ}{o'rl%tgody t he

skill garnﬁggp% %gﬁg ahelgqu}g_gO@ﬁt protem Bven more preferred, said amino acids
characterized by SEGN (SEQ ID NO:2) may be carry a point mutation or may be substitated ‘oy

a non—natural amino acid. Even more preferred, there may be an amino acid or non-amine acid
w  Spacer between OmpA and SEGN or SEGN and the heterologous protein.

 Ina preferred embodiment, said DNA encoding the OmpA signal peptide may be fused {0 a short
peptlde characterized by the amino acid sequence SEGNSD (SEQ ID NO:3} or the coding
* nucleic acid sequence TCTGAGGGAAACAGTGAC (SEQ ID NO:5) and located in the N-
. terminal portion or at the N-terminal portion of the heterologous protein. Thus, preferably, said
;s faston protein comprises OmpA—SEGNSD—heterologous protein. Even more preferred, said
amino acids characterized by SEGNSD may be carry a point mutation or may be substituted by a
non-natural amino acid. Even more preferred, there may be an amino acid or non-amino acid

spacer between OmpA and SEGNSD or SEGNSD and the heterologous protein,
Thus, in a preferred method according to the invention said the prokaryotic cell contains and




honodi neric scFv derivative (Hu et al., 1996, PNAS 16: 5879- 5883). The

shortening of the Linker in an seFv nolecule to 5- 10 amitioMaxReB5 | eads to
the formati on of honodiners in which an inter-chain VH VL-superinposition
t akes pl ace. Di abodies nmay additionally be stabilised by 25 the

i ncorporation of disul phide bridges. Exanples of diabody-antibody proteins
fromthe prior art can be found 54 Perisic et al. (1994, Structure 2:
1217-1226). By mni body the skilled person neans a bival ent, honodineric
scFv derivative. It consists of a f~sion protein which contains the CH3

r egh orPXefessana Verin nogbiobe thaDNproedieg fiblsyid hgGologastprotain @peibabiiked @3 as the

di neri N oo 29k j IS nhect d to the scFv viag a H nge region 30
eg. o ORPlcodEolop b Ul plafia? PARAT Wi 1 oeng ik fhwanpleRdgids n t he
H nge melefulsrlcfinad bytlst sequendeIGREAGHGAAJBAGTCRAIA (SEQND NRS) or R filak@lkar Yot es.

Exanpl &5v42ke Mzl gpi body- anti body proteins fromthe prior art can be found
in Hu et al. (f 96, Cancer Res. 56: 3055-61). 13 May 2005 WO 02/40696

PCT/ EFGFY halgploe®y freteiab adindt, et sicinot Eohitpd oS MBUAE Bieslindike tofdvR fcRRt

honot rHge def i-vat i (Kartt et al_ 1997 _Fraotem Enginegering 10:
4232 433) ) pédg 24 eefsi(g;I 't'%{t\g/}éesu}ég Se(rﬁ‘gis‘ﬁcth@ﬁhvg %er%f%%ﬁl’ ﬁl?é’c‘gﬂl Ig“”v\i\pt"iirout a
li nkerl-Sefuthdlell.dbd2t B.-13n &40 08, br60ML-17T, i1res, Suterfdien GRD) el 1PRr son wi | |

al so f e L] | - d.m ni ant i.bhodi ave i-, tri- or
tetr a\?)gtla’eﬁrfﬁglg %@%’cﬁ ée}n%%alcglrlqlet GEF O\r;/lélacr?sﬁsg?ﬁgoé Wﬂﬂ’mﬁ?‘fﬁﬂ’@w ionis
car r i dRAILrGEPF JEM-CSH, M-CBF, MCRA na'EGE. coil ed coil structures (Pack et

al ., | I 11, 1271-1277: Lavej et al, . 1993 Science 259:
1255- 1303 Pre e P inpon 18 ihheonly Shedlorfiodion otgndbedr o | o

anot heéF fpgnshis treetd . fathfiebnzots drctidnge thab fiagméntMBnkinan atfieabhdibedy or anti body
frag ) ' I The net hqd accor di to the

i nvePi@_E))nlra&c'i:’(%i(r%gl?i igjg&egﬁ%?%ogg{re?%*aﬁg%ﬁgsg%gg t%ghasmsuévhh%gé’fe%ﬁﬁtmgﬁglfﬂpi%?ﬁ ted to

Es c he Piliagehtecopgiant region. Bishd tay Bdoririell by potebdcididesion St ¢ eyith apateiom Pseudononas,
e.g. Pseudononas putida, Proteus mirabilis or Staphyl ococcus, e-g-

St aphyl ococcus carnasus- Preferably said host <cells according to the

i nvention are G amnegative bacteria. Preferably, a nethod according to the
invention is also characterised in that the prokaryotic cell 15 is E.

coli. Suitable strains include, but are not limted to E. coli XL-1 Dbl ue,
E.Coli BL21(DE3), E.Coli JMO09, E. coli DH series, E.coli TOPIO and E. coli
HB101 In a second aspect of the present invention, there is provided a

nmet hod for the production of reconbinant heterol ogous protein in
prokaryotic cells conprising a) aropWg DNA encodi ng sai d het enl ogous
protein by PCR, -b) purifying the PCR product; c) inaerting said PCR
product into a vector, wherein said voctor conprises:




(4) DNA OnCOdi ng au OVWPA Si SWPePtldc (SEQ ID NG 1); (b) DNA encodlng a
peptide selected fromthe group consisting of SFGN (SEQ i3 Mgy 205and
SEGNSD (SEQ ID NO-5); and (c) T)NA encoding Splll~ wherain said DNA of (a)
is located upstream of said DNA of (b); wherein said PCR product is

| ocat ed downstream of said DNA of (b) and upstream of said DNA of (c); arid.
wherein sai WODRALSBF (c) i-5 | ocated downstream of said PERI/EPGAAEE; wherein
said DNAs of(a), (b), and (c) and said PCR product = operably |inked; d)

i nserting a stop codon between the heterol ogous protein and gpll; and c)
expressing a vector of step (c) in the prokaryotic cells. 13 May 2005 7a
In a third aspect of the present invenfion, there is provided a nethod for

the produchiRRidl h@RARDHRARMIar PR B gﬁgﬁgﬁ%ial&rb% Fdaflcls B S BERTEAN,C Cel | s

conprising expressing a vector Ins aryotic s~ sal ctor
conpri si ngenetic (:Iae,)nemg Eln‘@mh@dﬁﬁammﬂmﬂl@ﬁﬁ(abﬁ%ﬁ%gwets,(vﬁmmayma 1); (b)

DNA encodipng. t.h and (c) DNA enceding a peptide
sel ected fp%m tﬁye&gt% @%ﬁ%ggﬁ% of SEGN (SEQ 1D NG 2) and S13GNSD ( SEQ

JD NO 3) ; Usivgizedetic wm@ermgmemods(lhl)s phssiblede prodube slpstenedantitofly SzpmgntOMRichf (c) ,

d d d wh
21 50k Dl D 5B BVBSL AL s B O e ) el
het er ol ogaefergdrioesdivifragaents {p@montvariabte = ﬁﬁgdlenﬂwéﬂlewmabhearﬁeSmedhaSQEUs protein
e oor o Rt BRG] ARl Yo 3B Bk B PO EL Mhcined dF o b GQ&M {Bagshgct of

the present 1 nvention ere rOVI or ion of
r econbi nad¥ filagnenciroeftso stapilist i i aqlwantpgeom yink the varizble segmomfrﬂaeshemgr and)

PO pr oduct EE st GREh Rl b 00 08 1P S el Biem s Y\ 00, o °
f oni gr i magidy. DA vy 6 sidglngeptiiic Gafis shigined copeting dEVE SEQYL, Iinki@by 2 ( b) Dmg 2
encodi n = Q
and SFG%IS% @ @EE’J%EA%%L%OWE% d in(og ;tﬂ}ﬁ{]%{lgg}goo |aﬁg ﬁ%‘l&ﬁ% e?sa%fﬂs al
(a) is | ochicEv-auholy matnne i thia kidd Divtwndfon( thy priosiag peidescsiaiddn BGRN et al.

(1988, PNAS 16: 5879-5883).

In recent years, various strategies have been developed for preparing scFv as a multimeric

;s derivative. This is intended to lead, in particular, to recombinant antibodies with improved
pharmacokinetic and biodistribution properties as well as with increased binding avidity. In order
to achieve multimerisation of the scFv, scFv were prepared as fusion proteins with
multimerisation domains. The multimerisation domains may be, e.g. the CH3 region of an IgG or
coiled coil Structure (helix structures) such as Leucin-zipper domains. However, there are also

»  Strategies in which the interaction between the VH/VL regions of the scFv are used for the
multimerisation {(e.g. dia-, tri- and pentabodies). By diabody the skilled person means a bivalent
homodimeric scFv derivative (Hu et al., 1996, PNAS 16: 5879-5883). The shortening of the
Linker in an scFv molecule to 5- 10 amino acids leads to the formation of homodimers in which
an inter-chain VH/VL-superimposition takes place. Diabodies may additionally be stabilised by

» - the incorporation of disulphide bridges. Examples of diabody-antibody proteins from the prior art
can be found in Perisic et al. (1994, Structure 2: 1217-1226). |
By minibody the skilled person means a bivalent, homodimeric scFv derivative. It consists of a
fusion protein which contains the CH3 region of an immunoglobulin, preferably IgG, most
preferably IgG1 as the dimerisation region which is connected to the scFv viaa Hf‘;zge region

o (&g also from IgG1) and a f 4., region. The disulphide bridges in the Hinge region are mostly

, formed in higher cells and not in prokaryotes. Examples of minibody-antibody proteins from the
prior art can be found in Hu et al, (1996, Cancer Res. 56: 3055-61).




product is | ocated downstream of said DNA of (b) and upstream of said DNA
of (c); and wherein Wi DNA of (c) is |ocated downstream of3 May 8002CR
product; wherein said DNAs of (a), (b), and (0) and said PCR product are
operably linked; d) inserting a stop codon between the heterol ogous

pr ot ei n_and [1l; and e) expregsing a vector of step (c) in the
prokaryggﬁe @%fls wherei n the hat erol ogous protei n RE/EPIKRS20vari ant, 13
May 2005 7b In a fifth aspect of the present invention, there is provided
a nmethod for the production of reconmbinant K2S in prokaryotic cells
conprising expressing a vector in said prokaryotic cells, said vector

conprising: (a) DNA encoding an OVPA signal peptide (SV-Q M NO and
(b) Dm&tﬁmm;dmagum@%ersméa@mm;&h Maﬁﬁm@%ﬂa&. M&k%éﬂ&sg ﬁam of said
wher ei n_said. of (a) and are opera y |inked.

and
wher efpﬁo(t‘f‘% gng@gmi" RS R §°%‘5<46F1&%’é‘FSI Whegsid YHIE- %‘hﬁla@tduvtél}’pndnbﬁlan

Pr ef ellialdr YequénceRbNRAhe6 GRALSH H¥itnGst he i nvention is al so characterised in
that tjle.follow n teps _are carried out: a) the DNA encoding the
ghe wllgls

het er PHFY p &° Gpiifar fith so-gAledbaiRiantilrgicy yrhich have@Ri- grioduct is

pur,i f ked@dyaldn} sthidduet 2GRt om SFV.NSE hliBgheliflith 1@02){*@&;&'“3 (‘BHP{ 0?' ng the DNA
ff in such a way

codi ng_ for OrrH gnal peptide and the DNA codin

that SHPYOBER %r%’& Cpetyres (Bask et 199 iBitesnologydi s b4 1t267 ﬁhéﬁJWalcodl ng for

t he onmmegaseazsgsleqmmemmdtdu mosd. Mavest paam 54 the DNA coding for gpM
of sah,ﬁ ctor; ﬁt) t hat a' sto(P codon is inserted between said

het er %@feﬁé“ ii’r"H]F’é‘?f eremeghdrapcor ”é%toélﬁ’l“éfmvfé@taé patibgdieepnd@mded by t he

pr ok afyghdnCasaickibddsupa @ fagluesaol ogous protein is purified For step a)

accor 'n[%ti1 the invention the choice / design of the Priners is |rrportant
t ooc| SRETEHRA acppgling fp e pventigh pomsise ArelvaHehast solle schims, Bt 1ok méschr essi on

vect ofo £SELi-BX%aR! Badd) e o Prinmers as.exenplified.in exanple | and
figure 4 conpri se(gnm?l)npgrt%fﬁuby;speg tnp"fshpsemrioénsoﬁeglh H1°B% Wth gp M

of st.ryide) Prgtenemipelobet ridghylodoscust o (Staphl@acdus cphRee ﬁtefmljmayl st phageni d

Vect Ofhls ackh@ins i Re GREMAL LS void transcription of gp Ill thus
event ualslzzllemgm ng to 13 Nad;ﬂgg%ﬁ%g% 40696 PCT/EP01/12920 8
¥>

Prefer a method according to the invention is also characterised in that the prokaryotic cell
s 18 E colj- Suitable strains include, but are not limited to g o7 XL-1 blue, E.coli BL21{DE3),
) E_colf JMI.OQ, Ecoff DH SCIiCS, E_coli TOPI.O and E_‘coli HB].(}].

In a second aspect of the present invention, there is provided a method for the production of

recombinant heterologous protein in prokaryotic cells comprising

a) arnplifying DNA. encoding said heterolagous protein by PCR;
b)  purfying the PCR product;

) ingerting said PCR product into a vector, wherein seid vector comprises:
(3) DNA encoding an OmpA signal peptide (SEQ 1D NO:1);

: (b) DNA encoding a peptide selected from the group consisting of SBGN (SEQ
ID NQ:2) and SEGNSD (SEQ ID NO:3}; and

(c) DNA encoding gpIIT;

whersin said DNA of (2) is located upsu*cém af gaid DNA of (b); wherein said PCR'
product is located downstream of said DNA of(b) and npatream of said DNA of (¢); and

whetrein said DNA of (¢} is located downstream of said PCR, product;
wherein said DNAs of (), (b), and (c) and said PCR, praduct are operably linked;
d) inserting a stop codon between the hoterologous protein and gpllY; and

€) expressing a vector of step-(¢) in the prokaryotic cells.



allelic va

secretion of the heterol ogous protein of interest. Any suitable nmethod for
insertion of the stop codon may be enployed such as site-dMac2Q$

mat agenesis (e.g. Winer MP, Costa G. (1994) PCR Met hods Appl
4(3):SI31-136; Winer MP, Costa G, Schoettlin W Cdine J, Mathur E, Bauer
| C (1994) Gene 151(1-2):119-123; see also exanple 1). Any vector may be
used in the nmethod according to thg invention, preferably said vector is a
phagem d vector (see below). The untranslated region may contain a

r egul at"griirssessenithe pesrohingation, giereds (628 6 ie@bd PPt Plotiicabi &MecoMBihdnt

( pr onok&drdloRis 3 ' rompt.er may, for exanple, be a constitutive,
i nduci bl e oér?J ﬁg\%lﬂgﬁﬂgr ?ﬁdc%ﬁcro%lpfmé%g‘promt er. Preferably, w thout ruling
out ot her kexpwasigE omoeinsaidiphiaryodn@lls, biid Vosfr B rs of the human

Cyt onegal ovirus (CW) and Rous sarcoma virus (RSV), as well as the Siman
virus 40 (Sv40) (a@iNAderpdisg st Ompaxighil pemide (SEQ Imvoi e promoters according
to the invention conprise antibiotic-resistant prondters, heat-shock
pronoters, hor GENA etodingthe hifasstarsys piasd@uad Vi rus pronoter” and the

met al | ot hi onei n?‘a rormz&{. Preferred pronotors include T3 pronotor, T7
pronot or, Lac/ afaDNenahcdding Opepfide Mdrcied pohier nshtAB b€ (gﬁ?i ng to the
i nvent TDNGA) aad SRONSTAGGEQ EYNOS); i n t hat t he %&lilixhengg%iﬂgﬁgﬁg het er ol ogous
protein is preceeded by a |l ac pronotor and/or a ribosomal binding site
such as t hevietinreidN A af(@) sdepand apsteas 6f AIITNLS )b saidIoNB R\ svect or' s
accor doeaied downitsan pfaid DNA dfigg)) de, but are not limted to viral vectors
such as e.g. Vaccinia, Senmild-Forest-Vins and Adenovirus, phagemd
vect or s anavhewis shid BNAsRIEE)ofb),@0d &) &re oy@adlPlsskehi ch can be advant ageously
used in E. coli, but also in any other prokaryotic host such as pPROTet.E,
pPROLar . A, viemipdhedictsfologons pBrei i aki2k yariaaSmd ani |y, pQE family and pCAL.
Anot her preferred enbodi nent of the invention relates to the vector
pConb3HSS wdereimithe hetyradogomiromirio setiong ckpackiRariyay enidieBprotdier ei n t he

expre s'ﬁgnof the gp Il protein is suppressed or inhibited by deleting
t he A RBTASRRCERT 8 PEreRnh i vastipr thews i irevided e method for thbproductibiogf codon bet ween 25
t he g&m&nkﬁmﬁiMr&@busq;r&eiﬁmpym@%&%u&g;ﬂ%@i ing the heterol ogous protein and
the protein,lll gene. Preferably, a hod according to the invention is
al so charac¥er | %&Wg'%%@n&ﬁﬁm%ymmmmymi s selected from human
tissue pl a%m' nogen activator (tPA) or a fragnent, a flinctional variant an

Pant purtying B FCGR pradustieni cal derivative, a fusion protein or a
gl ycosyl ati on yariant therof. Such fragnents, allelic variants, functional
variants, \fgri a (Shprofuet idp aegtener at i ve nucl ei ¢ acid code, fusion
proteins with an, TA pr_gt 6i n according to the invention, chemn cal
derivatives or LEFQE% VISAriCOMPRGERi ant of the t PA proteins according to the
i nvention may {2hENGFECURg anlirpk sisnabpeptific (SBQ IDANO:ABI | owi ng domai ns or
subunits or vara’bsaﬂts t hereof 13.May 2005 WO 02140696 PCT/EPQO /12920 9

NA encoding a peptide selected from the group consisting of
SEGN (SEQ ID NO:2) and SEGNSD (SEQ ID NO:3); and

(c) DNA encoding gpXIl;

wherein said DNA. of (g) is located ﬁpstream of said DNA. of (b); wherein said PCR

3

product is located downstream.of said DNA of (b) and upstream of said DNA of (0); and
 wherein said DNA of (c) is located downstsears of ssid PCR product;
wherein said DNAs of (a), (b), and (¢) and said PCR product ace operably Iinkad; '
d)  mserting a stop codon between the heterologous protein and gplll; and
€) expressing v«:étor of'step (c) in the prokaryotic cells; |

wherein the heterologous profein js a K28 varian,




1. Finger domain (4-50) 2. Gowh factor domain (50-87) 3. Kringle |
dormain (87-176) 4. Kringle 2 domain (176-262) 5. Proteaset3dani2f0f 276-527)
The nunbering/ nam ng of the donains i's according to Genbank accession
nunber G 137119 or Nature 301 (5897),214-221 (1983). Mre preferably, a
‘met hod according to the invention is also characterised in that the

het erol ogous protein is selected ffomthe Kringle 2 (4.) plus Serino
protease (5.) K2S variant of human tissue plasm nogen activator or a

f r agrieafifth apdct tﬁlﬂ&tpr@ﬂﬁlnvé{'ﬁbli @fdfe,is ;ﬁﬁb]cﬁzh la@leth®d ¥ te R TetiBn ofSt3HBinkn @ cheni cal
deri vakive, a f LSC pr.at ein or, a ? cosyl ation variant therof. Mre
pref erabl ¥, d “Hethod "AC LY G 52 YHET o Atokgeticselly Bl VeHelr act eri sed in

t hat cPherissgctor is a phagemi-d vector conprising the DNA coding for OmpA
signal peptide and the DNA coding for gplll. 15 The foll ow ng exanple is

intended to au(@ﬁﬁém@@gﬁn@mmgmpwe(sa@mnm)%g should in no way be
regarded as limting the scope of the invention. Exanple 1. 20 MATERIALS

'‘AND METHODS PribeNAdssadipp K2S) order to anplify a specific part of tPA gene,
a pair of primers SK2/174 [51 GAGGAGGAGGT GGCCCAGGCGGECCTCTGAGGGAAACAGTGAC

3f]  ( SEQvheribi@iéPNatnaf (SR catbd ufSAEEAGAIITIGUeEEREGRE GGCCCGGT CGCATGT TGTCACG
3'1 25 (SEQ ID NGO 7) were synthesized (Life Téchnol ogies, Gand I|sland, -
NY) . Theswhepein said DNAeof (2) ded (k) nedpdraldgdiniond; t he human 1PA gene retrieved
from NCBI dat abases (gl 37119). They were synthesized with Sfi | end

cl omww¢ﬁ%(smmwm&)lulw;§uﬁm% m hat the reading frame from the
ATG of the gplU gene in phagem d vector, pConb3HSS, will be naintained

t hr oUgheertibly remethitBR% 4Rk SEEH BRGRon RAARRLAGL B TRl RabIdAk s'ié e-directed
mut agepasiSq¥@s designed to anneal at the sequence situate tween K2S

gene and gene 111 in pCornb3H K2S. The sequence of priners W|th mut at i on
bases 2} iinBA dnpraiitls thokergangmapiorB ifamiies bppceodon were MSTPA [5, 13 May
2005 ng ng{épogg%‘& J-E 01/ 12920 10 ACATGCGACCG TGACAGGCCGGCCAG 3'1
(SEQ

c) said PCR product is mserted into a vector comprising the DNA. coding for OmpA signal
peptide and the DNA. coding for gpIH in such a way that said PCR product is operably linked
upstream to the DNA coding for the OmpA signal sequence and linked downstream to the DNA
coding for gpIT of said vector;
2 d) that a'stop codon is inserted between said heterologous protein and gpllI;
€) said vector is expressed by the prokaryotic cell
f) the heterologous‘ protein is purified.
For step a) according to the invention the choice / design of the primers is important to clone the
DNA in the right location and direcﬁon of the expression vector {scc examplé 1). Thus, the
s  Drimers as exemplified in example 1 and figure 4 comprise an important aspect of the present
invention. With gp II1 of step c) gene protein I is meant which is present mainly in phagemid
vectors. The stop codon is inserted to avoid transcription of gp HI thus eventually leading to




CTGGCCGECCTGICACGGTCGCATGT A (SEQ ID NGO 9). Anplification of K2S gene by
PCR. One ~lIg SK2/ 174 and ASSP priners together with 50 ngldMap23De3
tenplate (obtained fromDr. H roshi Sasaki, Fujisawa Pharmaceutical, Japan)
were suspended in 100 ~J PCR m xture. An amount of 2.5 U Taq pol yi nerase
(Roche Mol ecul ar Biochem cals, Indianapolis, IN) was finally added to the
sol ution. TWO®®wMwpated anplification condition was initPel/ERbMMERN | unp
start at 85aC for 4 m4 then denaturation at 95-C for 50 see, annealing at
420C for 50 see, extension at 720C for 1.5 min. Thirty five rounds were
repeatedly perforned. The m xture was fixther incubated at 720C for 10
mn. The anplified product of 1110 108bp was subsequently purified by

Aqui ck PCR P N, . Hi Id Th t
ot "pur 11 GPPhar b SRR s i Ay FEs D RRuse BB R R, on-of
phagem d exfmesay tegrifb$ed shhie apeiteidirecta] BEgepssade gt WeiherS Guael GIpQ@m;SHSS
hagem d. i Vi .Car.l F rbas, .. Scr i I it USA
here i gd R el YOS R s v b B PG RSk Rl o TNy
to prepar éBaaﬂéei(IQi%)Gene)lnﬁsi-xl)elle-llwgiseegﬂssieimle]Eour [Ig of the purifi ed PCR
roduct este For CoanHSS
D000 o+ pristyeare DBceistd inche B, Retraine i e Gy ooy Prafefebly ssidyeg P dg
products @hagamrd\fectem(sdBGEiom oduct of K2S and pConmb3HSS (-3300 bp) were
subsequen el - ified b he ui ck CGel traction
i don, G sbes kbbb REAREp Eteneay =5 ot heio GsrRion P Rapol i s,
Isz_ of 5 hinm/@sremotm) o0 enbamer, tgaidtﬁnmwrémﬁqy}g ﬁardeﬂir?];ﬂe, Ilnemgcoﬁéutnaﬂé i matemeSiﬂd N
| - di geste urifie - S r.oduc
i gt on’ AERBRS Gat atindiet et ottt raide ot Sl TRt gt ot e
ph?g e ][n,%a \gmumﬂmdnqn@@ gb&bi— Heiidien Cijrolajagfeﬂ@limmdémm @kl Réhs sakcofdh writus (RW)CZ;I ndr ed
~LI o Z nt B.. coll - ue t,rata . a wer
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P r anst or mACE Mot 3gHaiod A B o e HERRBHER SO DA o wi t
the corr ecehcomg the hetsinlogaisipfiteis is peecSlled @S 1sdiaasiicnt/bya fisoednd dinddg fier 18 h
at 37GC|n Wth@e&qmlll 100 ggtm and tetracycline 10
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(Q AGEN, Buitdbibevectofsatdsating to thelibgenpol infludg binladsiot timived toreekaioralc ar
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»  vectors which can be advantageously used in E. coli, but also in any other prokaryotic host such
as pPROTeLE, pPROLar. A, members of the pBAD family, pSE family, pQE family and pCAL.
Another preferred embodiment of the invention relates to the vector pComb3HSS containing a
DNA according to the invention, wherein the expression of the gp III protein is suppressed or
- inhibited by deleting the DNA molecule encoding said gp IIT protein or by a stop codon between

;5. the gene coding for a a polypeptide containing the heterologous protein and the protein IIT gene.
Preferably, a method according to the invention is also characterised m that the hctcrologous'
protein is selected from human tissue plasminogen activator (tPA) or a fragment, a fanctional
variant, an allelic variant, a subunit, a chemical derivative, a fusion protein or a glycosylation
variant therof Such fragments, allelic variants, fumctional variants, variants ‘based on the

» - degenerative nucleic acid code, fusion proteins with an tPA protein accdrding to the invention,
chemical derivatives or a glycosylation variant of the tPA proteins according to the invention

may include one, several or all of the following domains or subunits or variants thereof:




Forster City, CA). Site-directed nutagenesis of pConb3H K28. 10 ng of
pConb3H K2S tenplate were mxed with 125 ng of MSTPA and NA83ay20Q% i nmers.
PfiiTurbo DNA pol ynerase (Stratagene, 10 LA Jolla, CA) of 2.5 U was added
to the mxture for cycle anplification. The reaction started with one round
of 950C for 30 see. Then it was followed by 16 rounds consisting of 950C
for 30 secWB4%%or | nin, and 680C for 9 min. The reabETBRPLIBE was
subsequently placed on ice for 2 mn. In order to destroy the tenplate
strands, 10 U of Dpn | restriction enzyne (Stratagene, LA Jolla, CA were
added to the anplification reaction and incubated for I h at 370C. This
synt hesi zed product (MConb3H K2S) was®Rat her used to transformE. coli
)9, 1 Bl Ue-l.@fn@&‘%ﬁ&ﬂxgﬂsﬁf phage-di spl ay reconbi nant-K2S. After pCornb3H K2S
was transformed to . coli XL-I Blue, the phage display technique was
per f or med. 2. Krewth fetopdomeBdAHBD- K2S transformed E. coli XL-1 Blue was
pr opagat e%.‘.{dﬁn%@l% ersroth containing arnpicillin 100 10 g/nl and
tetracycline 1 ttgn} at 37oC until the OD. [600 nmM of 1.5 was reached.
The Dbact et Kangle enain(1§&36R ubsequent |y propagated in 100 nd of the same
medi um ands eukd i BmhiR{274-587) An amount of 1012 pfu of VCSML3 hel per phage
(Stratagene, La Jolla, CA%Lb‘:\Q/aS used to infect the transfornmed E. c, ?li
) CL- 1 Bl ueTheAppkgringnaming el theddmsins isaseradipgiorenhank adceyigh nuobee GR 13719 on of 70
gg/m fin {0 dded to culture. The culture was |eft
shaking (2 aohg%%fl\lggégg)rab%g 1@%33& 370C. Bacteri ophages whi ch harbored K2S on
gp3 (1(2S-Myre\mseferabliven rhriiode sqcerding yto allieli ingpnticty &5 aloy whpEGHRAY 80006t ({8 gma,

Sai nt  Louigserdiid ; R ﬂﬁ I :
resuspended efdr}f%uﬁ?&%%? Qgﬁ&%\lﬁ%ﬁ% p iaegzgm'%hﬁgg?%rﬁégé%gf 55?%2’3“ %@éf

i nf ect i mg Emag gssue plagminoggn (activatbh er ¢ dfagmentf o fimitigaluvriantper alfelib |vidiant, @r
(cfUnl) wg a] Gul 24188 vafk I revi : k3 May 2005 WO
02/ 40696 POTPERG %292%“"8@”Exﬁ%i?fé@%%n“gﬁﬁ’}{‘g%%%%%\%% in shaker flasks.
MpConb3H- KdSe prefrabivor mediod McdrdBE trethe inaention {staiso sheeatterised i Grainthé vestopera br ot h
(3% W Vv t Yl 0ne e @ oMotisi r qﬂﬂ 10 %%?? . Q in the
presence c}%p éarrp| cﬁcﬁ%ﬁoﬁqpﬁi%% §\/1'; a{(’d%ggoé ur Af‘(i{gn \§fn‘y"?§‘ ) %b@gﬂgﬁ;&d@g% 8 was
reached. SWBEequently, the protein synthesis was induced by I nMof |PTG
(Pronega, .Ml o s ard r r f u haki ng (200
RV o 6 e el is OGRS W et gl M it R8RSR 09

preci pi t atway barasird®ssdinding thetsexpe afthomventiosul f ate (32). The precipitate was
reconstituted with PBS, pH 7.2, and dialysed in the sane buffer solution at
40C for 18 h. Periplasmc proteins frombacteria] cells were extracted by
usi ng a clBmmpledr m shock as previously described by Ames et al. (2).

| mmunoassay quantification of reconbinant-K2S. In order to detect r-K2S

sol i d phase was
» MATERIALS AND METHODS

Primer design. In order to amplify a specific part of tPA gene, a pair of pﬂ:ﬁers «K2/174

[57 GAGGAGGAGGTGGCCCAGGCGGCCTCTGAGGGAAACAGTGAC 3r]
(SEQ ID NO:6) and

ASSP [0’ GAGGAGGAGCTGGCCGGCCTGGCCCGGTCGCATGTITGTCACG 3]

s (SEQ ID NO:7) were synthesized (Life Technologies, Grénd Island, NY). These primers were

. designed based on the human tPA gene retrieved from NCBI databases (g137119). They were

synthesized with Sfi I end cloning sites (underlined) in such a way that the reading frame from

the ATG of the gpIll gene in pﬁagemid vector, pComb3HSS, will be maintained thronghout the

inserted sequence.
o Another primer set for site-directed mutagenesis was designed to anneal at the sequence
. situated between K2S gene and gene T in pComb3H-K2S. The sequence of primers with

mufation bases (underlined) for generating a new stop codon were gTPA [gv




coated with nonoclonal anti-laingle 2 domain (16/13) (generously provided
by Dr. Ue Zacharias, Central Institute of Mol ecul ar Bi ol thWay Ba0d i n- Buch,
Germany). The standard ELI SA washi ng and bl ocki ng processes were
prefornmed. Fifty gl of 1011 efin/m of K2& or secretory r- K2S were added
into each ti-kringle 2 coated well. Antigen-antibody detection was
carried ou'?'R’0 "5}%&8? | ows. Either sheep anti-ML3 conjugate lﬁgﬂ’ar maci a

Bi ot ech, Uppsal a, Sweden) or sheep am -tPA conjugated BRP (Cedarl ane,
Ontari o, Canada), was added to each reaction well|l after the washing step.
The substrate TMB was subjected to every well and the reaction was finally
ceased with H2SO4 sol ution after 30 milf incubation. The standard nel anona

t PA 86/ 67 ACATUIGATEITGASAGEOCEGEOAGBI glogisEalIt@rdands apdreantyel
Hertfordshc%!]%eG %8 %q/aﬁ?‘“jsed as A{)osi tive control. Amidolytic activity
assay. A t GEUEGGCIGEHENQGATH i CERADHR ol ytic activity was
purchased from Chronogeni x (Ml ndal, Sweden). The substrate m xture
contai ni ng plasm nogen and S-2251 was used to determ ne serine protease

enzymati ¢ act AppifiFatop s kg g P GF Oropg so¥/1 Uerehl asBirmdnere ivephe oithist at ed
sanpl € Was;28 sAVERmplateltoRtRfed¥ednl B iR ki %HQMGE ﬂ'isa%m%g&%%ﬂ,{]?%ﬁﬂvﬁ% ual

fragnents. The ags% procedure was according to the
SDS- PAGE  avsgeridedrim 9l ot RGTh gnixttiseAdizmbys efl 291 € diapippliterapy Raciet Mbleadar cul t ur e
super nat aRy; F r I e Nl CON,
Beverly, g Bt T AEIA5 Tk Tt ol 8 48 sioh, TP Rl °O0 o
by SDS- PAGELditDE Ypas tistedi with jgwp stait at 85¢Q & ¥t ewhoichangdebaidrbtinn at 63oC dove@ sboy

el ectrobl I Y I ) it el . ' e y 2005
V0 05 206 MR B AT AERL HeBRi o THE ol {1 Gy BREralBR o fipetida ) 20D0
order o e¢efentd Thi@Burawnfoger ndibated atGR-Cibr YhelepTwatplificdpAdoanf ligat ed HRP
by 2 Sens o 1oe Gy B RRGcTE R R B et P cul oo,
CA) . CopolTereaniectasts of rusifred et vpo kydicmsd bymisthetigrednzghact r ophoresis. An 11%
resol ving polyacrylam de gel was copol ynerized with plasm nogen and

gelatin as previously described by Heussen et al. (14). The stacl dng gel
was prepar ed @Gnsauctiore of pbagemad iexmesving K38t Thé @enfisio§ER praduck g Kasiand

El ectroph by L QF . t nte rent o . The
resi dudl ﬁig%% In 3ei§é§£ﬂg rgﬁec}?é\%géﬁ 'a(?a?lgsfﬁg%sr[\%f’escg aslg:f?sr?EgmeépS‘gHg%

t enper at udigesies with Sfin I ZR8eke Moleaminr Bioch@ficals Hediatapelisg &) &1 mdopanasperificubat ed

in 0.1 M glyalngs, Cgtejg 9%f A t 370C FEinall sl ab was
st ai ned andﬁéc%est i red ﬁlsilt"égn é?eopq%ggdnﬁabsgplgglﬁ:?%ﬁ ggeﬁﬁedﬁ‘f{tago ef *dyi ng
systen- L $6r€ fooifol.iFon pObmiItSSp2P)d ciphhgerirbvdctog; vedrz yremdd withalod iWeft 36 Was not
stai ned bbig%é(tgd Ippoducﬁg %tfrpau%ke& ?’CR' lpjr%c-ilgz?lo?tKﬁagn LBHH'}bdsHs@Eé%DBpr) were
»  Subsequently gel-purified by the QIAquick Gel Exiraction Kit (QIAGEN, Hilden, Germany). T4

ligase (Roche Molecular Biochemicals, Indianapolis, IN) of 5 U were introduced to the mixture

of 0.7 g of purified Sfi I-digested pComb3HSS and 0.9 g of purified Sfi I-digested PCR

product. Ligation reaction was incubated at 30°C for 18 h. The newly constructed phagemid was

named pComb3H-K2S. '

Transformation of X1-1 Blue. Two hundred 1 of CaCl, compétent E coli XL-1 Blue
(Stratagene, La Jolla, CA) were transformed with 70 ng of ligated or mutated product. Tﬁe
transformed cells were propagated by spreading on LB agar containing 100 pg/ml ampicillin and
10 y,g/ml tetracycline (Sigma, Saint Louis, MO). After cultivation at 37°C for 18 h several

s . antibiotic resistant colonies were selected for plasmid minipreps by using the alkaline lysis

. method. Each purified plasmid was subjected to Sfi I restriction site analysis. A transformant



Construction of K2S gone carrying vector. Fromthe vector p5l-3 we
anplified the kringle 2 plus ther serine protease portiontdbiMayPg0g Ser 174
in kringle 2 domain to Pro527 in the serine protease) using priners
SK21174 and ASSP. The anplified 1110 bp product was denonstrated by
agar ose gel §I ectrophoresis (Fig. 1, lane 2) and was inserted into
pConb3HSS pHAJ&Ms® by double Sfi | cleavage sites On 5, PGHEFY%12%2hgs in the
correct reading frame. Thu a new vector, pConb3H K2S, harboring the K2S
was generated. In this vector K2S is flanked upstream by the OnpA signal
sequence and donwstrearn by gp3. The correct insertion of K2S was verified
both by restriction analysis with Sfilll (Fig. 2, |ane 3), PCR-anaysis
(denonst r @hrb&Hhg PlasidShiRohe «RRR% A restrickid? siR) Wa@_ﬁfﬂsé@b\%ﬂ? ﬁ%b‘fggtgd R91s ghe

ig. .

schemati c di agram of EConI b3H-K2S map is given in Fi
Phage- di spt Eedn 100@ELB\hoshrath fampigiimi whendeteipgyclios 80 pg/ol i plenid

pCOMD3H Kesbripleh 3E hOSARN: feing b braet phbuift vtk KA ifiefRferRlgpagat ed
and incorporlgt ?e’d t%e K2S- g?) %3& on protein durli éAt e’l\%llﬁirgdl gg%ngggi ng
pr ocesses Thaperified mlasmideias reereriedh i tspgsHiegrestiies sites)byfifiy band ssrsucedtbyat i on of
5. 4 x 101k ghig) Nﬂ%@&i&a@' £ Per¥nalof LIS 8LdhMBink Ki€@hb Pfkin! _
PEG pr €ci ]Aing’at ec_gi)phag s. These chgg{fﬁéfﬁt Eﬁageﬁiﬁaﬁ !{%IEélgérvlt\g e %glll”i fied
for the eXpeiesCitnRAdf r-K2S by sandwi ch ELI SA. The phage- bound
het er ol ogous K2S protein was recogni zed by the nonoclonal anti-kringle 2
anti body (16/B) by using sheep anti-tPA conjugated HRP anti body 13 May 2005
WD 02/ 40696 FRUF/dEperd 1mROMmesis 41 gEemn3fI-B28. sipsne nf pCombMbEeT rambide veret hi s
assay Was glived bdm129- : ﬁ)f aanu afal.e. 1012

e , ogdf &E@J&%ﬂ&-hﬁa S P y%’ﬂ&bd@l%ﬁ ﬁ%ﬁﬁ%e&@ SHe

phage particles is equal™to 336 f“proteininre I'on to the standard
mel anoma LAACE, €AJrodds W aras added pothe toaxtirh fur aydISagplifichlingi Ble neacborestartedas

associ at eq; | {12 ] S i body
s subst (e e B GRs-hRE A £t hen £ RPN ry it P ARE Y1 S 8%

i nunmo- r eatst $550 T hiibi and @3Khfondmior Bearewtiof tube §8s subse@ieni{yTisived o ice for A
contrast, i | S Lo ' x} pemely
ow ko5 wgi Sh a8 ier o ek e P e Bl Pk od AL P BeriB L AT
absor bancéliaa€Adrtepe @dded to Ghe) amgflifiaitios rejction Fhd dncsborpgefor ddb ahaT°Corfhiz a
mnority HRULd4f Lh@l i K2RiR3. f usio ot ei n.
VCSML3 “pr g%ar edédf‘:’rr om tggﬁaﬁgﬁis?%érr@g@%cﬂs igﬂ%f- I %e" %gfggg as a
negative control. Construction of MComb3H K2S. W generated a stop codon

bet ween K2S i 3H K2S. wi,th .t ai nut ageni ¢, pri ners
OVETon g rtShefioh bf b PRGBS Rnbilids! RfeSicinBriS UL ASERRG BT TP TS

mut at ed MgGanbSl-+ K2, thdehagy clisplap nqohnifiecads paaformedt 4r donewsfpCombBBEIR| v
digested wt | tq.d ade the ol d.darn. nmet hyl at ed pConb3H- K2S t enpl at e
(o1 pr PSR BhAcak | AUEGPBRIeevaF (o0 B St PO A BHE PPl 108 1 Bt U

with » p&/ml and tetracycline 10 pg/ml at 37°C until the O.D. [600 nm] of 1.5 was reached, The

bacterial culture was subsequently propagated in 100 ml of the same medium and culture for 2 h.
An amount of 1012 pfix of VCSM13 helper phage (Stratagene, La Jolla, CA) was used to infect
the transformed g .77 XL-1 Blue. After 3 h incubation, kanamycin at a final concentration of 70
pg/ml final concentration was added to culture. The culture was left shaking (200 RPM) for 18 h

;s at 37°C. Bacteriophages which harbored K28 on gp3 (KZS~¢) were then harvested by adding 4%
wiv PEG MW 8000 (Sigma, Saint Louis, MO) and 3% w/v NaCl. Finaily, the harvested phage
was resuspended in 2 ml PBS pH 7.4. The ‘phage number was determined by infecting g opii
XL-1 Blue. The colony-forming unit per milliliter (cfo/ml) was célculated_ as described
previously (21).

o



'IVpCoanH- K2S, a transformant )CM K2S) was selected for further study. As a

consequence of bp substitution, one SE | cleavage site cl ot3mayeobhe 3' end
of K2S gene was | ost after site-directed nutagenesis. A linear version of
Sfi 1 cleaved MpConb3H K2S was observed at 4319 bp w thout the appearance
of inserted K2S gene fragnent (Fig. 5, lane 3). Thus, the K2S gene

encodi ng by V@8BS H K2S was expressed in non-gp3 f usi onPEHER1IZ2E

cAi XM K2SJ. Expression and purification of K2S. K2S expression in E. coli
XAl [ K2S] was induced by |IPTG r-K2S was detectable by using ELI SA both in
the periplasmc space and in the culture "supernatant . The anobunt of the
het erol ogous protein in each preparatildn was deternined by 25 sandw ch

ELI SA and relg,gpgégmglpoftr&gmgﬁﬁ.@@ ¢, fmRA rgw@@&b%ﬁétﬂ?ﬁ%ﬁﬁ@e culture

in shaker flask with t O D. 600 ri eperlp asmc action
yi el ded 1.%38 culfigptes mrlORZ@ Sup‘amtbﬁ%m/eltvpﬁﬂ%wmér past &n@d apd §%ow/vr - K2S

Super nat amto Saih o KRG PRGAL Dl 00, SRIPR AT B O RO PR (S Phage

f r om VCSMIgs irqafledt Bubseguently) the pidfeigShynthises mak dSued fyulr s bf/mm(mbmnga,l 30

anti-krin t at.ed ndi cati ng
t hat K28 ?Jéa%ﬁ%?’%%resen owgl%t "g%‘é‘g‘%edga%“”g@"% B %eﬂ atlr;lﬁ?gl n 13 May

2005 WO QEMu)8DEnPgT, MEPMYG%@D@@ mmﬂe@wm Sé%taamarateyl armamumesutfatb (321)f serine
t i i ted t
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a col our pHoéuds h. [Bemplasnmapmﬂemm&omv%mtmm} lealés \aeremmamambab&ng bahbefai 405 m.
The specig ant product is in accord with the
S R i R 10

absor bance enzymatic activity of each sanple
i.e. KaS-0, periplasmc r-K2S or culture supernatant r-K2S, was eval uated

and conpar ed. Inﬁﬂﬁlgas%anﬁiﬁgmgfg éoﬁi%{%ré 1528'% del' 40%8{[3& so?&) tg]“t?ats)el( %asI ow

enzymatic activity, Sensitivity
U rnl). Téated with tromeclewab emtidtiogit 2r dﬁﬁ@l g(&@B) t(gaaerbudby |pmyghm lyepentent

enzymatic f r Mo SUl € ned a
Coral of 7851 Gk teoreei Bicjoryy SRR B brBtinh 8 Lo hER:

activity ohshidzend bm&mbaeisesaderé pnafmﬁm Fifiy lsﬂmewﬁﬂ:hbcﬁﬂl(maﬁor@mmw e-d -
mgg%?’naﬁgg‘% %{aecllen tgg&?cmngﬁggg?Oﬁtﬁdwamﬁﬁnfaﬁhﬁy ?I%?"g’gg%%a“ E’f‘tof:ul ture
super nat ant follbwiz Eitbal ahee))@hﬁ-m.?,] confayaal EEP aPHmhzeiaLﬂhairech:rE@@saﬁi S@edeDer by

ur i od S S bR A O Rt e cobRa g o SBF Kigfpop B & nea
no react i eier lardashing latep, Bienubsimte SINR wak@ﬂadcteﬂaé |e@any okl and the @eeticiyw® by
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Amidolytic activity assay. A test kit for the detection of tPA amidolytic activity was
purchased from Chromogenix (Molndal, Sweden). The substrate mixture containing plasminogen

»  and 8-2251 was used to determine serine protease enzymatic activity. The dilution of 10-2 of each
ammoninm precipitated sam_ple was assayed with and without stimulétor, human fibrinogen

fragments. The assay procedure was according to the COASET t-PA manual.

SDS-PAGE and immunoblotting. The dialysed precipitate-product from culture

w  Supernatant was further concentrated 10 folds with centricon 10 (AMICON , Beverly, MA). The
 concentrated sample was subjected to protein separation by SDS-PAGE, 15% resolving gel, in
' the reducing buffer followed by electroblotting to nitrocellulose. The nitrocellulose was then



wi th pConb3HSS and E. coli )CM K2S] were analyzed (Fig. 7). Al sanples
were processed in non-reducing condition to preserve the tdMage005
conformati on and activity of the serine protease domain. Transparent areas
of serine protease digested plasm nogen were observed only in the 23
annDnlun1squate g%e0|p|tated cul ture supernatants of E. CO|I X%%ﬁZS] at 34
and 37 kDa Y4t The other sanples gave no clearingf$

positive control | ane of standard nelanona | PA al so denonstrated enzynatic
activity at 66 and 72 kDa positions. References 30 1. Allen, S., H Y.
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»  pComb3H-K28, harboring the K28 was generated. In this vector K28 is flanked upstream by the
OmpA signal sequence and donwstream by gp3. The correct insertion of K28 was verified both
by restriction analysis with Sfi 1 (Fig. 2, lane 3), PCR-anaysis {demonstration of a single band at
111¢ bp}, and DNA. sequencing. The schematic diagram of pComb3H-K2S map is given in Fig,
3.
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Phage-displayed r-K28. VCSMI13 ﬁlamcntoue phage was used to infect pComb3H-K25
transformed g op7; XL~1 Bhie, X[K28], VCSMI13 was propagated and incorporated the K28-
gp3 fusion protein during the viral packaging processes. The harvested recombinant phage (K2S-
$) gave a concentration of 5.4 x 10! cf/ml determined by reinfecting £, coli Xi-1 Blue with

» PEG—precipitated phages. These recombinant phage particles were verified for the expression of
K28 by sandwich ELISA. The phage-bound heterologous K2S protein was recognized by the

; monoclonal anti-kringle 2 antibody (16/B) by using sheep anti-tPA conjugated HRP antibody
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Expression and purification of K2S. K28 expression in g o XM[K2S] was induced by

IPTG. r-K2S was detectable by using ELISA both in the periplasmic space and in the culture

supernatant . The amount of the heterologous protein in each preparation was determined by

;s sandwich ELISA and related to the standard tPA. From 100 ml of the bacterial culture in shaker

flask with the O.D. [600 nm] of 50, the periplasmic fraction yielded 1.38 pg of K28

(approximately 32%) whereas 2.96 g ofr r-K28 (approximately 68%) was obtained in the

ammonium precipitated culture supemnatant. Sandwich ELISA. was used to verify the PEG

precipitated phage from VCSM13 infected g pp7i XM[K28]. No r-K28 captured by monoclonal

w» anti-kringle 2 antibody was detected by anti-M13 conjugated HRP, indicating .that K28 is not
: presented on the phage particles if gp3 is missing.
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Figure Legends

- o FIG 1 Validation of PCR amphﬁcatlon product of the K28 gene from the p51-3 vector by using
sK2/174 and pgSP primers. Lane 1 shows 1 kb marker (Roche Molectﬂar Biochemicals,
Indianapolis, IN). Lane 2 was loaded with 1 )] of amplified product. A single band at 1110 bp is

. depicted. The electrophoresis was performed on a 1% agarose gel.



4. The method according to claim3 , wherein said DNA of (c) is
TCTGAGGGAAAC (SEQ ID NO 4)~ 5. The inethod according to cltaMay2005wherein
said DNA of (c) is encodes the PePtida $EGNSP (S13Q ID NG, 3). . 6. The
met hod according to claim5', wherein Said DNA of (0) is

TCTQACDZLGAA@%%% ‘§/AC (SEQ ID NO5). 7. The met hod accor%ﬂﬁl@uﬁfﬁ@%& aiml

wherei n the atic MJis E, COU. 13 May 2005 23 8. fbr the
production of reconbi nant hetcrol ogous protein in pro~aryotic cells
conprising: a) arapWig DNA encodi ng said hetcrol ogous protein by PCR b)
purifying the PCFt product; c) inserting said PCR product into a vector,
%er-ein said vector conprises: (a) BRA ancoft an OnpA signal peptl4c (SEQ

| D NO. 1) ; Fid)2. RivAifeae@ddMgkeRed ElY ki€ aSEI106h &8 JieO8f | BRHIRnBIMK28t i ng Of
SEGN (SEQ 1D NO. -2) an? SEGNSD (SEQ I D 340:%2; and%ﬁég ;QIVA encodi ng j WU,
wher ei n i8S SRACRSTERPL IR fage 130 Latel SHRYE: | dRnnEkers Lite DS dpdded Fith\iiEHtei n sai d
PCR p"Od%Gmeﬂ{-m%Qéledﬁiﬁm&sfs%ﬂp@ifonﬁﬁioﬂa@%g&foéc?ﬂ.:4 upstream of said
DNA of (c); md wherein said DNA of (c) is |ocated downstream of said PCP

product; wherein md DNAs of (a), (b), and (c) and said PCR product =

operabl y IFigkediheme bf 4 BHIKG sﬁoﬁﬁmom%nb%@mﬁlﬁto WhRK BRI QPeROM44S
protein and gpl E4 and e) exprem _ng a vector of _step (6) in the prokaryotic

cel |'s. 9nsqid. Higeal saapense CRRbnEbosee pinding gite (RS Igpremgoten pud gpdfd spoe

puri fyi ng afeaild diadar ol ogous protein, 10. The nodiod according to claim1 ,
wherein ft haterol ogous protein is tissue plasmnogen actirAtor. 11. The
nmet hod according to claiml1l , wherein the vootor is a phagem d vector

conpr i si NGIG.PMNScHeREd Wagh o HPDuBKANRAS atiBflhoiEn hobkeéen e KYT and kp@ichel¥A codi nNg

for SpM 12. The nethod according to_cl ai 1;, wherein the vector conprises
| Ae pComnb SEBSOmUNE S The snaealiap sife pEPComph3 H-RS ip Bopmd avith p agt QfmtRtcR pEiReFS) -

whprej u t e fiAnd ?Plfir?ooﬁ AncRETER bligRScleosides (underlined). Afier performing the
ATQAAAAAGACACCT. AT% TOCACI TGGCACT. G\/%%GGT TTOGVACCOT CI:%CAGGC%—ICDC (MID
NO3) . cycle amplification, the Sfi Isite 1 (in bold) is modified and lost in the newly synthesized strand.

FIG. 5. Characterization of newly synthesized MpComb3H-K2S by the Sfi I restriction enzyme.

s A single band at 4319 bp that refers to a single cleavage site of MpComb3H-K2S is observed in
lane 3. No inserted K28 band at 1110 bp can be visualized. Lane 1 shows 1 kb marker. Lane 2
was Joaded with uncut MpComb3H-K2S. The electrophoresis was performed on a 1% agarose
gel.

» FIG. 6. Identification of immunological reactive band with of recombinant protein purified from
E. col; XM[K28] culture supeﬁiatant with sheep anti-tPA conjugated HRP. Lane 1 was loaded
with 40 ng of standard melanoma tPA (86/670), which showed the reactive band at 70 kDa. The
partially purified and concentrated culture supernatants from non-transformed g oo7; XL1- Blue
and g cor; XM[K2S] were applied to lane 2 and 3 respectively. The distinct reactive band was

55 particularly demonstrated in lane 3 at 39 kDa,

FIG. 7. Molecular weight determination of extracellular r-K28 harboring active serine protease
domain by copolymerized plasminogen polyacrylamide ge] electrophoresis. Lane 1 contained the
indicated molecular weight standards (x 10-%), SDS-6H (Sigma, Saint Louis, MO). Fifty g of

» the 55% saturated ammonium sulfate precipitated culture supematant of g o7 XL-1 Blue,
. E. coli XI-1 Blue transformed with pComb3HSS, and g 47 XM[K2S] were loaded in lane 2, 3,
and 4 respectively. Lane 5 contained 50 mIU of standard melanoma {PA (86/670). Transparent




14. ThCnl 01104 AccPrdringtO Claim1 , Werein the |1)NASeque"ce of
OVPAconssts of  ATGAAAMCr ACA=ATCGCGATT( 3CAGTGGCACr GGCTr YGTHBTanZiey T
GCCCAGGWECC (SEQ ID NQ 1). 13 May 2005 24 15. The Method according to
claim! wierein the DNA of the baterol ogoos protein is precided by a Jac
ponoter andl or a Abosomal binding site, 16. A inethod for tbo production of
r econbi nanthS'é’F’é?ﬁB‘T ogous protein inprokaryotio calls co?%?%’ﬁ%’”‘bxprcvmg a
vector in said prok"do cells~, said vector conprising; (a) DNA encoding an
OmpA signal peptide (SEQ M NOA); (b) DNA encoding the hetercl ogous
protein; and (o) DNA encoding a Mi & sel ected fromthe group consisting of
SFGN (SEQ 11)' NO 2) and SBGNSD (SBQ 2D NG 3); Werein said DNA of (a) is

Iocatedustre i d f. ( ted
downst r ea ggﬁslﬁes%ﬁﬁ?a&ﬁpmf’%ef mgﬂléfgc\#%?@l ﬁelsag% s‘@ﬁ%g F ]‘?'2 X a%:(IB‘%I‘%and (¢)
are oper alwbighﬂafakaﬂmkmt’myamm daaimhrumghSofmﬁtamb’i‘Mas(A}a X2S variant; and
wherein the 4cWl ogous protein is sccrcacd ex.tracrllul Arly as an active

protein. 17. The medWaccording to claim1 gq wherein said hetorol ogous
protei n i FIGEciatad Aas a cont ogy fol ded prot eW 1L Ue nethod according to

claiml ~ aid e..pcpt | D KO 2). 19.
ha M tnoN A RE RS R GuE g”%‘fg‘]“’r% 19%3”%%2?3@%’“ BegRERM %%Q(%% 10013 AearAC
(SEQ 11) NG 4). 2 0. Tbhc mdod according to claim1l ~ vvherC|n sai d DNA of
(b) encod SIMS]) (S)SQ MNO B). 2.1. U M40d accordi ngto

cl aim 20 %%%Zgﬁ“%&f)ﬁi%m (h) iS TcTr YAGMAACAOTGAC (SFQ WNO'S). 2 2.
The Met hotfative®2Sdialgule Gofdlaminmatids V97528 withdun @R EHMOJSEQUINOE) A Coli 13 May
2005 25 23. A nethod for the production of reconbi nant hacrol ogoup protein
in prokaryotic cells conprising; a) anplifying DNA encodi ng said

hat er ol ,0gPIG 1frSahéting By PCR

K28 molecule from amino acids 193-527, wherein to Structure B-0 of Fig. 9 the amino acids
SEGN were added at the N-terminal portion (SEQ ID NO:12).

FIG. 11. Structure B-2
K28 molecule from amino acids 193-527, as in Fig. 10, wherein Cys-261 was exchanged for Ser
{SEQ ID NO:13).

FIG. 12. Structure B-3
K28 molecule from amino acids 191-527, wherein to Structure B-0 of Fig. 9 the amino acids
» SEGNSD were added at the N-terminal portion (SEQ ID NO:14).

FIG. 13. Structure B-4
K2S molecule from amino acids 191-527, as i Fig. 12, wherein Cys-261 was exchanged for Ser
(SEQ ID NO:15).

FIG. 14. Structure C

Native K28 molecule from amino acids 220-527 witi:lout modification. This molecule may be
further modified in a similar manner as disclosed for structure B in figures 10-13 (SEQ ID
NO:16). o

i

' FIG. 15. Structure D




b) purifying the PCR product; c) inserting said K9 product into a vactor,
wherein said vector conprises; (a) DNA encodi ng an OwA sitihMpy gedt i de (SEQ
ID NO 1); (b) DNA encoding a peptide selected fromthe group consisting of
SEGN (SPQ ED NO. 2) and SIFGNSD (SEQ D NO 3); and (c) DNA encodi ng SpXU,
whervin said DNA of (a) is |located upstrearn of said DNA of %Pé; wherein
said PCR protH®s | ocated downstream of said DNA of OFCHERMAER?rew of
said DNA of (c); and wherein Wi DNA of (c) is |ocated dowasn= of said PCR
product; wberein said DNAs of(a), (b), and (o) and said PCR product are
operably linked,. d) inserting a stop codon between the heterol ogous
protein VVgpIII-, and 0) CXprepS|ng aﬁMector of stop (c) iu the prokaryotic
cells.  WhGLSL Rk DeticRAb 860! AR R1as 0SS Mot ﬁoﬁ&tx?’fﬁ'}:ﬁ dlecfic toay I

nethod 4= er npri sing puriftylng Sai

b4t er ol ogcﬁ:ﬂhepnmiéied]m Qsﬁulaﬂnmehwdiﬁmsed foo sipechdel Bt inorguo 1043 dRER ABINt  K2S
in perarﬁg h cello conprising: ~Wssing a vector in said prokaryotic
cell's, said vector conprising, (a) DNA encoding an OrpA signal peptide (0Q
ID1gG1); and. (b) DNA encodi ng K2S; wherein said DNA of (a) is |ocwd

upot rearn I ad . wberein said DXAs of (u) and (b) am
openbly’l”ﬂbégﬁhTﬁnﬁgﬁk%g%éﬂg§8a§ﬂerein the. K2S is secreted
cxtracellularly as an active prottin. 26. The nmethod according to claim 14
wberain the vector is a phagem d vector conprising DNA coding for OmpA
signal peptide (SEQ ID NQ 1) and the peptide SEGN (SEQ M NO, 2) -3) or the
popti de SEfM&ED (SEQ M NO, 27. The nethod accor4ing to clain12 C5, wherein

h h £1 . Th h
accor di ng TAPET BEmeit phakar AP G Rabpenie by LBIVBRELAT, /oS "D

vector,,29. The nethod accordlng to cIa|n116 mhereln the DI STA sequenco of

Capture antibody Anti-tPA Anti-M13

K25-y VCSMI3* K25+, YCSM13
Anti-kringle 2° 1,12 +0.04¢ 0.12.0.03 1.8940.02 0.1640.02
Anti-M13 0.174+ 001 014:005 1914002 1.88+0.03

2 VCSM13 was harvested from XL-1 Blue transformed with pComb3HSS.
b Mouse monoclonal anti-kringle 2 (16/B) was used. The other antibodies were
prepared from sheep immunoglobulin.

" ¢ Value is riaean of absorbance of each sample which was assayed in triplicate.




GCCCAGECGECC (SRQ M NO. 1). 30 The method according to claim 16 wherein the

DNA sequor = of QOmpA conbi sts of 13 May 2005

A. TGAAAAAGACAGCTATCGCGATTOCAGT GGCACr GECr GGTTTCCv CTACCGTG - GCCCAGGCCTOCC
($BQ M NO 1). 31. The nethod accordi-ngto claim1l wherein the DNA encodi ng
K2S is prnociled by a lac pronotar and/or aribosomal binding sim32. The
miod of claimi j wherein the K2$ variant is seloctcd fromthé group
consisting of SFQ ID NGO 10, SEQ ID NO 11~ S13Q 1D NO 12. SEQ M NO- 13, SM
ID NO 14, SEQ ID NG 15, SEQ ID NOO and SEQ | D T40:17. 33. nonet hodof ol ai m
33WWCVC * the= variant is SEQ E) NO 10- 34.

ThcMgt hodOf ol ai MBZWh=j nt beK2Sva6ont i s$EQ DNO 11- 35. T he miod of claim3
2, wherein the X2S variant is SEQ ID N% 36. The rdethod of Caim3 Z
wher ei n t BBARES variant is SEQ ID NO- 13, 57. “The et hod Of G &i m 3 2
wherein to K2S variant is SEQ ID NO-14s 38. ne nethod O claim3 2 wherei n
the = variant is SEQID NGO 15, laim 3 2 Wierein the K2S variant is SRQID
NO 16. 39 Thé meehorider thy predugtion of preombinans Hetesplogdria proted ia prokayetioeelihe K2S
vaxi ant QMED& D NO 17. 13 May 2005 27 41. The nethod of claim 23,
wherein the Kepressing aynctor in seidipekaryefictoctinsaidivectoprcomprisimgasi st i ng of  SFQ | D
NO 10, SEQ ID No., 11, SEQ 1D NO 12, SRQ ID NO 13, SEQ MNOA 4, SEQID
NO 1 !1, SEda)Wﬁ@nch@m Wmmnwm@ma met hod of claim 41,
whereiit the K2S variant is S B) 'No: 10. 43. The tncftd of claim41,

wher ei n 1he XpEPWArengading siddetgoloponiroteiniiand 44, The rnothod claim 41,
wherein the K2S varinm .is SEQ ID NO 12. 45. The nethod of claim4l ,
wherein the MN&ﬁmﬁna@os%&sﬂpctmnmem@coﬁﬁmfﬁWo@ww m 41 )
woer ai n NGR) e@bSEGHER 4HRQ I N rD NO 14. 47 The nethod of- clai m 41,
wherain the K2S variant is SEQID NOI S 1+9. 7% nethod of claim4 1,
wherei n t he RAETImAERNAof (B iEdoqetefigpatears of saf INAnE(chendroid IBFA of ) i 41.
wher ei n lopaieddogngmmmenfisail £, @D NO|1 7. 13 May 2005 WO 02/ 40696

PCT/ EPO /12920 1/13 Sequence Listing
wherein said DNAs of (a), (b), and (c) are operably linked; and

whetein said heterologous protein is secreted extracsllularly as an active protein,

2. Themethod according to claim 1 , whergin said heterologous protein is secreted as a
correctly folded protein.

3. The method according to claim 1 , wherein spid DNA. of (c) encodes the peptide SEGN
(SEQ ID NO=2).

. 4. Themethod according to claim 3 , wherein said DNA of (¢) is TCTGAGGGAAAC
(SEQ ID NO4),

5. ‘Themethod according fo clair 1 , wherein said DNA, of (c) is encodes the peptide
SEGNSD (SEQ ID NO:3).

6. Themaethod according to claim 5', wherein seid DNA of (c) is
TCTGAGGGAAACAGTGAC (SEQID NO S).

7. The method according to claim 1 , wherein the prokaryotic cell is £, ¢oli.



}

<110> Boehringer | ngel heimlnternational GrbH <120> Met hods for Large

Protein Prpduction in Procaryotes < 130> sequence protocdl3Mawsz20® 1169
<140> <141> <150> GB 0027782.2 <151> 2000-11-14 <170> Patentln Ver.. 2.1
<210> 1 (SEQ ID NO 1) 20 <211> 66 <212> DNA <213> Escherichia coli <400>
1 z atgaaaaaga cagctatcgc gattgcagtg gcact ggctg gtttcgcet acp%ggcccag 60
gcggcec 66 <210> 2 (SEQ ED NO 2) 30 <€211> 4 <212> PRT <213> Artificial
Sequence <220> 3 <%2§€ Descri p}i on_of Artificial -Sequence: N-term nal
part of Kas nol BEtipd e thsgmdyctien pl repombpygt hatstologals protein mgsokaryoligsylls D NO, 3)
<211> 6 4‘,’°“1PZ‘£$: PRT <213> Artifjcial Sequence <220> <223> Description of
Artificial Seddenc®P P Spd hejerolegays pratednkl RCR: 400> 3 Ser Gu Ay

Asn S As 5 -
n Ser P jb) purifying the PCR prodnct;

¢} nserting said PCR product into a vector, wherein said vector comprises:
(2) DNA encoding an OmpA sigoal peptide (SEQ ID NO:1);

(b) DNA encoding a peptide selected from the group consisting of SEGN (SEQ
1D NQ:2) and SEGNSD (SEQ ID NO:3); and

(<) DNA encoding gpIIl;

wherein said DNA of (2) i5 located upstream of said DNA of (b); wherein said PCR
product is located downstream of said DNA of{b) and upstream of said DNA of (c); and

wherein said DNA of (c) is located downstream of said PCR product;

wherein sald DNAS of (), (b), and (c) and sgid PCR praduct are operably linked;
d) inserting a stop codon between the heterologous protein and golll; and

€)  expressing a vector of step (¢) in the prokaryotic cells.

l 9. Themathod according to claim 8/, further comprising:
f) purifying said heterologous protein,

10. The method according to claim 1, wherein the heterologous protein is tissue
~ plasminogen activator. |

11. The method agcarding to claim 1 , wherein the vegtor is a phagemid vector comprising
DNA coding for OmpA signal peptide (SEQ ID NQ:1) and DNA coding for gpIil.

12. The method according to clalm 1, wherein the vector comprises the pComb3HSS
phagemid vector. '

13. Themethed according to claim 1 ;, wherein the DNA sequence of OmpA comprises
ATGAAAAAGACAGOTATCGOGATTGCAGTGGCACTGGCTGGTTTCGCTACCGIG
GCCCAGGCGEICC (SEQ ID NO;1).

14. Themethad according to claim 1, wherein the DNA sequence of OmpA consists of
: ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCTGGTTTCGCTACCGTG
GCCCAGGCEGCC (SEQID NO:). |




. <210> 4 (SEQ ID NGO 4) <211> 12 <212> DNA 60 <213> Artificial Sequence

| <220> <223> Description of Artificial Sequence; coding 13 MaMag@0&® WO
02140696 PCTI EPO /12920 V13 sequence of the N-term nal part of K2S

nol ecul e <400> 4 tctgagggaa ac 12 S <210> 5 (SEQID HGO5) <211> 18 <212>
DNA <213> Artificial Sequence <220> <223> Description of Artificial ;
Sequence: coding sequence of the N.termnal part of K2S mol €cul e <400> 5
tctgagggaa acagtgac 18 <210> 6 (SE(S D NO 6) <211> 42 <212> DNA <213>
Artificial Se enc§%<220> <223> Descri pé:ggn of Artificial Sequence:

ol i gonucl¥nt i dh* Be@odircerding B0dain 1g ks NAGS thedistgrpboegesqaticingag
ggaaacagtRyeesdeddsy a lacpramoter andieng dtosouml Bindin@ aite> 42 35 <212> DNA, <213>

Artificial Sequence
16. Amethod for the production of recombinant heterologous protein in prokaryotic cells

comprising:
expressing a vector in said prokaryotic cells, said vector comprising:
(2) DNA encoding an OmpA signal peptide (SEQ ID NO:1);

(b) DNA encoding the heterologous protein; and

(¢) DNA encoding a peptide selected from the group consisting of SEGN (SEQ
ID NO:2) and SEGNSD (SEQ ID NO:3);

wherein said DNA of (2) is located upstream of said DNA of (c), and said DNA of (b) is
located downstream of said DNA of (c); and

wherein said DNAs of (3), (b), and (c) are operably linked;

wherein the heterologous protein is a K28 vagiant; and
wherein the heterologous protein {5 secreted extracellularly as an active protein,

17. Themethod according to claim 1§ wherein said heterologous protein is secreted as a
correctly folded protein,

1g. The method according to claim 1§ wherein said DNA of (b) encodes the peptide SEGN
(SEQ IDNO:2).

19. Themethod according to claim 1§ wherein said DNA of (b) is TCTGAGGGAAAC
(SEQ ID NQ:4).

20. The method according to claim 16 wherein said DNA of (b) encades the peptide
SEGNSD (SEQ 1D NO:3).

21. 'Themethod according to claim 2§ whersin said DNA of (b) is
TCTGAGGGAAACAGTGAC (SEQ ID NO:3),

22. Themethod according to claim 16 wherein the prokaryotic cell is £, eoli,



<220> <223>- Description of Artificial Sequence: oligonucleotid 40
sequence <400> 7 gaggaggagc tggccggcct ggaccggtcg cat gtt gtteMeg2a@® 45
<210> 8 (SEQ ID NO 8) <211> 26 <212> DNA <213> Artificial Sequence so
<220> <223> Description of Artifici al Sequence: ol igonucleotid sequence
5S <400> 8 acat gcgacc gt gacaggco gggscag 26 <210> 9 (SEQ ID NO9) 60 <23:1>
26 <212> DNA <213> Artificial Sequ&nce <220> 13 May 2005 VW 02/ 40696
PCTI'EPO /12920 3113 <223> Description of Artificial Sequence:

ol i gonuchgct i ¢y meReHIBIGEProAan 8 Bl ENGaERT0 ﬂst 60§ golgeatigbel86  <210>
10 (SEQ I{dg ) <211> %54 10 <212> PRT <21 rtificial Sequence <220>
<223> Descri ptgjon Qﬁplzﬁﬁﬁﬁleﬁbﬁbodﬁ@%!ﬁﬁ@@mh@é\fabrﬁnEM' s reconbi nant K2S
nol ecul e

b) purifying the PCR product;

¢)  inserting said PCR product into a veatar,

wherein said vector comprises;
(a) DNA encoding an OmpA signal peptide (SEQ ID NO:1);

(b) DNA encoding a peptide selected from the group consisting af
SEGN (SEQ ID NO:2) and SEGNSD (SEQ ID NO:2); and

(c) DNA encoding gplli;

wherein said DNA of () is located ixpstream of said DNA. of (b); wherein said PCR
product is located downstream of said DNA of (b) and upstream aof said DNA of (¢); and

wherein said DNA of (c) is lacgted downstream of said PCR product;
wherein said DNASs of (1), (b), and (¢) and said PCR product are opetably linked;
d)  mserting a stap cadon betwesn the hefcrologous protein and gplll; and
- €) expressing.a vector of step (c) in the prokaryotic cells;
wherein the heterologous protein is 2 K28 variant,
24. The method secording to claim 2 3 further comprising:
f purifying said heterologous protein.

7

25, Amethad for the production of recombinant K28 in prokaryatic cells comprising:
expressing a vector in said prekaryotic cells, said vector conprising:

{s) DNA encoding an OmpA signal peptide (SEQ ID NO:1); and.
{b) DNA encoding K2§; '
wherein said DNA of (a) is located upstream of said DNA of (b); and
wherein said DNAs of (2) and (b) are opershly firdod;



<400> 10 Ser d u. Gly Asn Ser Asp Qys Tyr Phe Gly Asn Gly Ser Ala Tyr Arg

1510 15 20 Gy Thr His Ser Len Thr Gu Ser Gy Al a Ser BMayeePsro Trp

Asn 20

25.30 Ser Met Ile Leu Ille Ay Lys Val Tyr Thr Ala G n Asn Pro Ser

Ala 2S5 35 40 45 dn Ala Len Ay Leu Ay Lys His Asn Tyr Cys Arg Asn Pro

Asp Gy
Lau Thr
Len Arg
Phe Al a
Lys Hi s
Lau Il e

"Qdu Arg
Thr Tyr A

G u Lys
Asn Asp

‘Ala An

Asp Leu
Tyr Ay

50 55 60 30 Asp Ala Lys Pro Trp Cys His Val Len Lys Asn Arg Arg
Trp 65 70 75 so Qu Tyr Cys Asp Val Pro Ser Cys Seir™Thr Cys Ay
G@n Tyr 85 90 95 35 Ser GAn Pro Gn Phe Arg lle Lys Gy Gy Leu
Asp | whesbinahe KIXs ddbetcti ktracibnlartyias alPtervelpriteitd N Ala Ala Il e Phe Al a
Arg Arg Her Pro 40 115 120 125 dy Gdu Arg Phe Len Cys Ay Ay lle
Ser Ser Cys Txp Ile 130 135 140 Lau Ser Ala Ala His Cys Phe @ n
Phe Pro Pro His His Leu 145 150 155 160 Thr Val Ile Lau Ay Arg

&9 Vahe Mathodicooring td@iaimG gwkargin the Seclof & alphagentidvacion cdnysisiipe G u Val
TONA kbdingvat OflpA signsl pepiide BHEQ ESNOAS And ASskpd B ERO(SEAS Ndw2) Tyr  Asp
| dr SheAdetide SEGNSD (SEQ IDMNO:8Y s Ser Asp Ser 55 195 200 205 Ser Arg Cys
G u Ser Ser val Vval Arg Thr Val Cys Leu Pro 210 215 220 60 Pro Al a

£ N Lene Rethod ®pording toldlaim@ amwkdysn Hie phagenid Senor@usher A3MprR&MIIB5 240
lepdingf@ gp¥) Ala Leu Ser Pro Phe Tyr Ser Gu Arg Leu Lys

28.  The method according to claim 1 g wherein the veetor compnses the pComb3HSS
phagemid vector,

29.  The method according to clain 1§ wherein the DNA sequence of OmpA comprises
ATGAAAAAGACAGCTATCGCGATTGCAGTGGCACTGGCT GGT'I'TCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NQ:1).

30  Therethod according to claim 16 wherein the DNA sequence of OmpA consists of
ATGAAAAAGACAGCTATCGCGATTCCAGTGGCACTGGCTGGTITCGCTACCGTG
GCCCAGGCGGCC (SEQ ID NO:1).

31. The method according 1o claim 16 wherein the DNA encoding K28 is preceeded by a lac
promotor and/or a yibosomal binding site.

32. Themethod of claim 1 wherein the K2§ variant is selected from the group consisting of
SEQ ID NO;10, SEQ 1D NO:11, SEQ ID N0:12, SEQ ID NO:13, SEQ Ty NO:14, SEQ ID
NQ:15, SEQ 1D NO:16 and SEQ ID NO:17.

33.  Themethod of claim 33 wherein the K28 variant is SEQ ID NO:10.

34. Themethod of claim 32 whereln the K28 variant is SEQ ID NOs11.

35,  The method of claim 32 wherein the K28 variant is SEQ ID NO:12,

36. Themethod of claim 32 wherein the K28 variant is SEQ ID NO:13.

37. The meﬁ:md of ¢laim 32 wherein the K28 variant is SEQ ID NO:14.

3g. Themethod of claim 33 wherein the K2§ varignt is SEQ ID NO:15,

39,  Thamethod of claim 33 wherein the K28 variant is SEQ ID NO:16.

20. Thomethodof claim 33 wherein the K28 variant is SBQ ID NO:17.




245 250 255 13 May 2005 WD 02/40696 PCT/ EP01/12920 4113 Gu Al a H's Val

Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gn His 260 265 2PdMas2Q8y Leu Asn
Arg Thr. Val Thr Asp-Asn Met Leu Cys Ala Ay Asp Thr 275 280 285 A q Ser
Gy Gy Pro Gn Ala Aan Leu His Asp Ala Cys Gn Gy Asp r 290 295 300 Ser
Gy Gy Pro Leu Val Cys Leu Asn Asp Ay Arg Met Thr Leu Val 305 310 315
320 Ay llelle Ser Trp Ay Leu Ay G&/s Ay Gn Lys Asp Val ™ Pro Ay 325
330 335 V@I T rc Thrqﬂ%slgi}é?@,-r;r Asn T%r Lou Asp Trp Ile Arg Asp Asn Met
340 345 350 ¢ > W SRE2Saiior & Blected Toirthd gbupsbh@aing B <213>
Artifici aaggéﬁ ﬁ}a SEQIDNO3 G SE @é@.@m@immsmrmm%, SEQibc‘]lgence;

part of th&1% NQiH 2 SEQIINQ:T.e <400> 11 Ser Gy Ala Ser Cy6 Leu Pro
Trp Asn Sef, Met lle Leu Ile Ay Lys is 1 5 10 15 Val Tyr Thr Ala G n Asn
Pro Ser Al *GW%IWQ‘QQ@&IWWE%BF@WEMWSBQID‘N_D:H.S Asn Tyr Cys Arg
Asn Pro Asp Gy Asp Ala Lys Pro Trp Cys His 35 40 45 Val Leu Lys Asn Arg
Arg Leu Th 3-Tr%‘eﬁmyfﬂwlmmmemvmiSSEQ%Niﬂll.45

44. The mgthod of claim 41, wherein the K28 vagiant is SEQID NO:12.
45. The methad of claim 41 , whersin the K'2$ variant js SEQ D NO:13.
4. The mathod of claim 41, wherein the K28 variant is SEQ ID NO;14.
47, The method of claim 41, whersin the K28 variant is SEQ ID NO:1S,
48. The method of claim 41, wherein the K28 variant is SEQ ID NO:16.
49. The method of claim 41, wherein the K2S variant is SEQ ID NO:17.




Cys Ser Thr Cys Ay Leu Arg Gn Tyr Ser Gn Pro Gn Phe Arg lle 65 70 '7 5

80 Lys Ay Gy Leu Phe Ala Asp Ile Ala Ser His Pro Trp G Mpu2@0% 50 85
90 95 Ile Phe Ala Lys H's Axg Arg Ser Pro Ay GQu Arg Phe Leu Cys Ay 100
105 110 54 dy Ille Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala H s Cys Phe
115 120 125 1 u Arg Phe Pro Pro H's H s Leu. Thr Gy Arg
Thr 130 135Wf?6}206%r Axg Val Val Pro gy Gu GQu, Qu Gaiﬁcﬂ:ﬁ }Eﬁgo A u Vval
Gu Lys 145 150 155 160 Tyr Ile VvVal Hs Lys G u Phe Asp Asp Asp Thr Tyr
Asp Asn Asp Ile 13 May 2005 WO 02/40696 5113 PCT/EP01112920 165 170 175
Ala Leu Lau G n Leu Lys Ser Asp Ser Ser Arg Cys Ala G n Gu Ser 1SO 185
190 Ser Val Vval Arg Thr Val Cys Leu Pro Pro Ala Asp Leu G n Leu Pro 195
20D 205 g\g@e;{de 'ﬁg GQu Cs Qu Leu Ser Ay Tyr Ay Lys Hs AQu Ala Leu.
210 215 220 Ser Pro Phe Tyr Ser Qu Arg Leu Lys Gu Ala His Val Arg Leu Tyr
225 230 23&324ﬁwhm$n@&015@élﬁﬁmlEmgeﬁ#ﬁl$hil$&bHG n Hs Lau Leu Asn Axg Thr
Val Thr 245 250 255 Asp_Asn Met Lau Cys Ala Ay Asp Thr Arg Ser Ay dvy
Pro G i A0~ J55hogs fﬁobaa@e ASREEDRY Eﬁipgu%&wwa bsReaevAtes y Asp Ser Ay
Ay Pro '—Qiboyaéeq%\éﬁce 24310801 285 Lethgdsn Asp Ay Arg Met Thr Leu Val Qy
Ile Ile Sex Tip @y Lau 25 290 295 300 Ay CyE Gy Gn Lys Asp Val Pro Ay
Val TyL Tﬁﬁggys Val Thr Asn 305 310 315 320

<150> GB 0027782.2
<151> 2000-11-14

15 <la0> 18
<170> PatentIn ver. 2.1

<210> 1 (SEQ ID NO:1)
2  <211> 66

<212> DNA

<213> Escherichia coli

<400> 1
25 atgazaaaga cagctatcge gattgcagtg gcactggcty gtttegetac cgtggcccag 60
geggee

<210> 2 (SEQ ID NO:2}
30 <211> 4
<212> PRT
<213> Artificial Sequence

<220>
5 <223> Description of Artificial Sequence: N-terminal
part of K28 molecule

- <400> 2
Ser Glu Gly Asn
v 1 :

<210> 3 ({SEQ ID NO:3)
<211> &

a5 <212> PRT
<213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: N-terminal
50 part of K25 molecule

<400> 3
Ser Glu Gly Asn Ser Asp
1 5

3¥

<210> 4 ({SEQ TD NO:4)
<211> 12
<212> ONA ]

&  <213> Artificial Sequence

" <220>
<223> Description of Artificial Sequence: coding




30 Tyr

Leu ASP Tip Ile Arg Asp Asn Met Arg Pro 325 330 <210> 12 (SEQID

NO 12) 35 4211> 339, <212> PRT <213> Artificial Sequence 1&Map200p <223>
Description of Artificial Sequence: part of the reconbinant K2S nol ecul e
(nodi fied) <4=> 12 Ser Gu @y Asn Ser Leu Thr Qu, Ser Ay Ala Ser Cys Leu

Pro Trp
Asn Pro
Arg Asn
Arg Arg
Cys Ay
Ay Lau
Phe Al a

4S 1 5 10 15 Asn Ser Met Ile Leu Ile Ay Lys VaI %/r Thr Ala G n
Ser WoH¥9B0 50 Ala G n Aaleu Gy Leu Ay Lys PEIEPRAR My Cys
Pro Asp 35 40 45 Ay Asp Ala%IEys Pro Tip Cys His Val Leu Lys Asn
Leu Thr 50 55 60 SY Tip Gu Tyr Cys Asp Val Pro Ser Cys Ser Thr
Leu Arg Gn 65 70 75 SO Tyr Ser Gn Pro Gn Phe Arg Ile Lys Gy
Phe Ala Asp Ile 60 85 90 95 Ala Ser Hs Pro Tip Gn Ala Ala |lle

Lys HiRafh, A0S0t o.0.108.:100 51,2005 WO 02140696

PCT/ EPO1/ 12920 "6/ 13 Pro Leu Cys Gy Gy lle Lau Ile Ser
Ser Cys T|< 0>115 120 125 IIe Len Ser Ala Ala Hs Cys, Phe,dn GQu Arg Phe

Pro Prq
‘Val Pro

HES"9Rf992%5 3930 135 140 Leu Thr Val Ile Lau Gy Arg Thr Tyr Axg Val
Gy Gu Gu 145 150 155 160 jp GQu d@n Lys Phe Gu Val Gu Lys

10Rji s
Tyr lle Véguti'lssa {spQ & NP: Phe Asp

1

13

z5

s

W0

95

50

55

60

<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence coding
sequence of the N-terminal part of K25 molecule

<400> 5
tectgagggaa acagtgac 18,

<210> 6 (SEQ ID NO:6)
<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificlal Sequence: cligonucleotid
sequence

<400> 6
gaggaggagyg tggcccaggc ggcctcoctgag ggaaacaghbg ac 42

<210> 7 (SEQ ID NO:7)
<211> 42
<212> DNA.

- <213> Artificial Seguence

<220>
<223> Description of Artificial Sequence: oligonucleotid
sequence

<406> 7
gaggaggagc tggceggect ggeccggteg catgttgtca cg 42

<210> 8 (SEQ ID NQ:8})
<211> 26

<212> DNA

<213> Artificial Sequence

<220>
| €223> Description of Artificlal Sequence: cligonucleotid
sequence ’

<400> 8
acatgcgace gtgacaggcec ggecag 26

<210> 9 (SEQ ID NO:9)
<2Y1> 26
<212>. DNA

¢ <213> Artificial Sequence

o <220>



165 170 175 Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu A n

Lau L

Asp 180 185 190 15 Ser Ser Arg Cys Ala A n du Ser Ser VQM%
Leu

Val Cys
Cys Gu
Tyr Ser
Pro Ser
Thr Asp
Pro Gn
Pro Lau
Il e Ser
Ay Val
Met Arg

Ser

Val

s Ser
g Thr

195 200 205 Pro Pro Ala Asp Lau @ n Lau Pro Asp Trp Thr Qu
Lan Ser 20 210 215 220 Ay Tyr Ay Lys Hs GQu Ala Leu Ser
225 230 235 240 25 Lys Qu Ala His
A n 245

wiliafee

Asn Met Lea
Al a Asn Len
Cys Len
Trp Ay Lau

Thr
Cys Ala Ay Asp
Hs Asp Ala Cys A n Ay 275 280 285 Asp Ser Ay Gy
Asn Asp Ay Arg Met Thr
Gy Cys Ay A@n Lys Asp Val
Tygoal @Es&!ﬁtly@'ofﬂ}hﬁ@ﬁl-réé dndll ASRBorlicPecki® Arg Asp Asn 325 330 335

Ser

B

Pro 45eq-’u%i£b> 13 (BEQ Tz NO 13)

Art|f|C|aI

of the,

in

5]

0

5

30

35

¥

50

35

60

r

<400>

uence

<211> 354
<212> PRT
<213> Artificial Seguence

<Z20>
<223> Description of Artificial
recombinant K28 moiecule

<400> 10
Glu Gly Asn Ser
5

Ser
i
Gly
Ser
Gln
Asp
65
Glu
Ser
Ser
Gly
Leu
145
Thr
Gln
Asp
Ser
Pro

225

Tyr

Thr
Met
Ala

50
Ala
Tyr
Gln
His
Glu
130
Ser
Val
Lys
Thr
Arg
210

Ala

Gly

Bis
Ile

35
Leu
Lys
Cys
Pro
Pro

115

Arg

Ala-

Ile
Phe
Tyr

135

Cys

Asp

Lys

Ser

20
Leu
Gly
Pro
Asp
Gln
100
Trp
Phe
Ala
Leu
Glu
180
Asp
Ala

Leu

His

<220> <223> Description of Artificial

fanky QL
Ady Al a Ser Cys Le%cg%g Trp

<210> 10

Leu

Ile

Leu

Trp

val

85

Phe

Gln

Leu

His

Gly

165

Val

Asn,

Gln

Gln

Glu
245

(SEQ ID NO:10)

s

Asp Cys Tyr

Thr
Gly
Gly
Cys

70

Pro

Arg

Ala

Cys
Cys
150
Arg
Glu
Asp
Glu
Leu

230

Ala

Glu
Lys
Lys

55
His
Ser
Ile
Ala
Gly
135
Phe
Thr
Lys
ile
Ser
215

Pro

Leu

Ser-

Val

40
His
Val
Cys
Lys
Ile
120
Gly
Gln
TyT
Tyr
Ala
200
Ser

Asp

Ser

Met

255 Hi s Lau Lou

eeBhriliik

Pro Phe
u Tyr
r Val

265 270 30 Thr Arg Ser Ay dy

Lau is 290 295 300 Val
Pro

Ay Ile

305 310 315 320 40

<211> 335 <212> PRT so <213>

| e

Sequence: part of the

Phe
Gly

25
Tyr
Asn

Leu

Ser

Gly

105

Phe

Ile

Glu

Arg

Ile

Gly Asn

10

Ala

Thr

Tyr

Lys

Thr

30

Gly

Ala

Leu

Arg

Val

170

Val

185

Leu

val

Trp

Pre

Leu

Val

Thx

Phe
250

Ser

Ala

Cys

Asn

75

Cys

Leu

Lys

Ile

Phe

155

Val

His

Gin

Arg

Glu

235

Tyr

Gly
Cys
Gln
'Arg
60
Arg
Gly
Phe
His
Ser
140
Pro
Pro
Lys
Leu
Thr
220

Cys

Ser

Ser
Leun
Asn

45
Asn
Arg
Leu
Ala
Arg
125
Ser
Pro
Gly
Glwu
Lys
205
Val

Glu

Glu

Ala
Pro

30
Pxo
Pro
Leu
Arg
Asp
1310
Arg
Cys
His
Glu
Phe
190
Ser
Cys

Leu

Arg

Tyr

15
Trp
Ser
Asp
Thr
Gln

g5
Ile
Ser
Trp
His
Glu
175
Asﬁ
Bsp
Leu

Ser

Leu
255

Arg

Asan

Ala

Gly

Trp

B0

Tyr

Ala

Pro

Ile

Sequence:

l e (nodified) 55 <400> 13 Sejsg Lau Thr
a Ser

Leu |

160

Glu
Asp
Ser
Pro
Gly

240

Lys

part
du Ser




151015 69 Leulle Ay Lys Val Tyr Thr AIaGInAsnProf%er @n Aa

Leu 20 25 30 dy Lau Ay Lys H's Asn Tyr Cys Arg Asn Pro Mat@o%p Al a

Lys 35 40 45 13 May 2005 WO 02/40696 PCT/EPOL/ 12920 7/13 Pro Trp Cys His
Val Lau Lys Asn Arg Arg Lau Thr Trp Au Tyr Cys 50 55 60 s Asp Val Pro
Ser Ser Ser Gy Lau Arg A n Tyr Ser Gln Pro 65 7 n Phe
Arg lie Lyswg]{%ﬂ'@éﬁ?/ Lau Phe Ala Asp I8 Ala Ser H's Pro 9%@5@95%9 |0 Trp
Gn Ala Ala lle Phe Ala Lys His Arg Arg Ser Pro Gy Gu Arg . 100 105 110
Phe Leu Cys Ay Ay Ile Lau Ile Ser Ser Cys Trp Ile Lau Ser Ala u 115 120
125 Ala His Cys Phe Gn Qu Arg Phe Pro Pro Hs H's Lou Thr Val Ile 130
135 140 20 Lou Ay Arg Thr Tyr Arg Val Val Pro Ay Qu Gu Gu dn Lys Phe
145 150 155 160 Gu Val du Lys Tyr Ile Val His Lys Qu Phe Asp Asp Asp
Thr Tyr 165u N@H_ﬂﬁﬂal%gASIpTﬁsﬁrOAé ferehsly eysL Uy 16@5LﬁlGIlhsLou Lys Ser Asp Ser
Ser Pig Cys 180 188190 Ala A n*@u Ser Ser Vvaf’®val Arg Thr Val Cys Leu
Pro Pros Alrzau Asp 230 239 on2 06 2R5admalsdGidt LeucBr aaAsp skbprnfhr A u Cys G u Lau

Ser Ay Tyr Ay2kys ',. 210 21® 220 35 H's G8% Ala Lou Ser Pro Phe Tyr Ser
Gu Arg Ley,lys Gg' ElﬁlP@o g5 a12 250 Ze?ﬁoni?s3§sp2ﬁﬂ cyledin ARG Agu Tyr Pro Ser Ser
Arg Cys Thr Ses n H s Louzbou As 300

I
Ser GLy Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val
305 310 315 320

Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly
15 325 330 335

Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met
340 345 350

» Arg Pro

<210> 11 (SEQ ID NO:11)
a  <211> 331

<212> PRT

<213> Artificial Sequence

<220>
30 <223> Description of Artificial Seguence: part of the
recombinant K25 molecule

<400> 11
Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met Ile Leu Ile Gly Lys
35 1 ‘ 5 10 15

Val Tyr Thr Ala Glr Asn Pro Sexr Ala Gln Ala Leu Gly Leu Gly Lys
20 25 30

10 His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His
- 35 40 45

Val Leu Lys Asn Arg Arg Leu Thr Trp Glu Tyr Cys Asp Val Pro Ser
50 55 60
45 . )
Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Arg Ile
65 70 15 ) 80

Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala Ala
50 - 85 90 95

Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys Gly
160 105 - 110

55 - Gly Ile Leu Ile Ser Ser CYS Trp Ile Leu Ser Ala Ala His Cys Phe
115 120 125

Gin Glu Arg Phe Pro Pro His Eis Leu Thr Val Ile Leu Gly Arg Thr
130 . 135 140
60
Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys
. 145 150 155 160

Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile




245 250 255 ao Arg Thr Val Thr Asp Asn Met Leu Cys Ala Ay Asp Thr Arg Ser
Gy 260 265 270 Gy Pro Gn Ala Asn Lou H s Asp Ala Cys éMa@QDEJAsp Ser
Gy @y 0 275. 280 285 Pro Lou Val Cys Leu Asn Asp Ay Arg Met Thr Lou Val
Gy llelle 290 295 300 so Ser Trp Ay Lou Ay Cys Gy A n Lys Asp Val Pro
Ay Val Tyr 5 310 315 320 Lys Val Thr Asn Tyr Lo lieArg
Asp Asn Met Wﬂ%"ﬂfrgg 325 330 335 SS <230> 14 (SEQ ID NO ?ﬁf’ﬁp"é&% 343
<212> PRT so <213> Artificial Sequence <220> <223> Description of
Artificial Sequence: part of the reconbinant K25 nol ecule (nodified) 13
May 2005 WO 02[ 40696 8/ 13 PCT/EP01/ 12920 <400> 14 Ser Au Gy Asn Ser Asp
Thr H's Ser Leu Thr Qu Ser Ay Ala Ser 1 5 10 15 Cys Leu Pro Trp Asn Ser
Met Ile Leu 119 Ay Lyg Val Tyr Thr Aga 20 25 30 @ Asn Pro Ser Ala G n
Ala Leu Ay Leu Gy Lys His Asn Tyr Cys 10 35 40 45 Arg Asn Pro Asp Gy
Asp Al a Lyda Peo 19y BLIOHe s SafafshLga) $97sHastvs B %g %80 Se¥5 Arg Arg Lau Thr
Trp Qu, Tyr Cys Asf)at\/al Pro Ser S Ser Thr Cys 70 75 80 dy Lau Arg

An Tyr Seker @Gn vEl ardorir Prech ge b bassnIG zyspdé.g); diewLeu85090 95
195 200

Asp Trp Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys His Glu Ala Leu
§] 210 215 220

Ser Pro Phe Tyr Ser Glu Arg Leu Lys Glu Ala His Val Rrg Leu Tyr
225 230 235 240

;5 Pro Ser Ser Arg Cys Thr Ser Gln His Leu Leu Asn Brg Thr Val Thr
245 250 255

Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Sexr Gly Gly Pro Gln Ala
2690 265 270
20
Asn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu Val Cys
275 280 285

Leu Bsn Asp Gly Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly Leu
5 . 290 285 . 300

Gly Cys Gly Gln iys Asp Val Pro Gly Val Tyr'Thr Lys Val Thr Asn
305 310 315 320

@ Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro
325 330

<210> 12 {SEQ ID NO:12)
35 <271> 338

<212> PRT

<213> Artificial Sequence

<220>
@  <223> Description of Artificial Sequence: part of the
recombinant ¥2S molecule (modified)

<400> 12
Ser Glu Gly Asn Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp
8 1 - 5 10 i5

Asn Ser Met Ile Leu Ile Gly Lys Val Tyr Thr Ala Gln Asn Pro Ser
20 25 30

s Ala Gln Ala Leu Giy Leu Gly Lys His Asa Tyr Cys Arg Asn Pro Asp
35 40 45

Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thz
) 50 55 60 ’
5 .
Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Axg Gln
65 70 75 80

Tyr Ser Gin Pro Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile
& ) 85 20 as

Ala Ser His Pro Trp Glmn Ala Ala Ile Phe Ala Lys His Arg Arg Ser
: 100 105 110



20 Phe Ala Asp Ile Ala Ser His Pro Trp G n Ala Ala Ile Phe Al a

110
120
130
Val
I'le
Al a
Ser
Leu
Au
H s
Leu
Arg
Asp
Leu
Asp
May

Lys 100 105
Hs Arg Arg Ser Pro Ay Au Arg Phe Leu Gys Ay Ay I1?eME3é%6/95e 25 115
125 Ser Ser Cys Trp Ile Leu Ser Ala Ala Hs Cys Phe G n A u Arg Phe
135 140 ,0 21:0 Pro His H's Leu Thr Val Ile Leu Ay Axg Thr Tyr Arg Val
145 15 0O Pro@dy Au du GQu d@n Lys Phe @ / Lys Tyr
Val H sg’i’%‘@éﬂﬁ%‘g 175 33 Lys Qu Rjg Asp Asp Asp Thr %ﬁ&%’?gﬁ’sn Asp Ile
Leu Leu G n 180 185 190 Leu Lys Ser Asp Ser Ser Arg Cys Ala G n Qu
Ser Val Val Arg 40 195 200 205 Thr Val Cys Leu Pro Pro Ala Asp Leu G n
Pro Asp Trp Thr du 210 215 220 45 Cys G u Leu-Ser Gy Tyr Ay Lys His
Ala Leu Ser Pro Phe Tyr 225 230 235 240 Ser GQu Arg Leu Lys Qu Al a
Val Abgp t8Uc1LYArgP¥e 1281 cySafiy A 1245220 266 ses@yLysp Thr Ser G n His Leu
Asn Arg Thritwal Thr Asp Asi20Met Leu 2601285 270 Cys Ala Gy Asp Thr
Ser Yo Pr 1 . 285 Ala Cys A n dy
Ser, %%‘ %‘Syseﬁr%afielg @sf‘iﬁ@et‘%ﬁ d&“’sﬁrﬁgﬁ %53’/%2‘25?% 300 60 Arg Met Thr
Val Ay Ile lle Ser Trp Ay Leu GX' s dy dn_ 305 310 315 320 Lys
Val PEI%D@IyVE‘&’aPeTVF Gll%rArEy%‘r\?’aYF Afﬁrlgg’ﬁl 5% LG ASHE Trp 325 330 335 13
2005 02/ 40696 PCT/ EP01/ 12920

o Glu Gln Lys Phe Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp
165 170 175

Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln Leun Lys Ser Asp
180 185 150

Ser Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys lLeu
185 200 205

Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu Leu Ser
n 210 215 220

Gly Tyr Gly Lys His Glu Ala Leu Ser Proc Phe Tyr Ser Glu Arg Leu
225 - 230 235 240

zx  Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln
245 250 . 255

His Leu Leu Asn Arg Thr val Thr Asp Asn Met Leu Cys Ala Gly Asp
260 265 270
30
Thr Arg Ser Gly Gly Fro Gln Ala Asn lLew His Asp Ala Cys Gln Gly
275 280 285

Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu
35 290 295 300

Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Proc
305 310 315 320

0 Gly val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn
325 330 335

Met Arg Pro

45

<210> 13 (3EQ ID N0:13)
<211> 335 .
<212> PRT

s~ <213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: part of the
recombinant X285 molecule (modified)
35 .
<400> 13
Ser Leu Thr Glu Ser Gly Ala Ser Cys Leu Pro Trp Asn Ser Met Ile
1 5 10 15

60 Leu Ile Gly Lys Val Tyr Thr Ala Gln Asn Pro Ser Ala Gln Ala Leu
- 20 25 30

" Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Gly Asp Rla Lys
35 40 45




9/13 Ile Arg Asp Asn Met Arg Pro 340 s <210> 15 (SSQ ID NO 15) <211> 343
<212> PRT <213> Artificial Sequence 10 <220> <223> Descri1pMryr003
Artificial Sequence: part of the reconbinant K2S nolecule (nodified) is
<400> 15 Ser Gu Gy Asn Ser Asp Thr His Ser Leu Thr Qu Ser Gy Ala Ser 1
510 15 Cy O Trp Asn Ser Met Ile Leu lle Ay Lys_Va Thr Ala 20
20 25 30 G%rﬁ}éggéro Ser Ala @ n Alg,keu Gy Leu Ay Lygé/ﬁ}E%OI&gﬁ“Tyr Cys
35 40 45 25 Arg Asn Pro Asp Gy Asp Alla Lys Pro Trp Cys His Val Leu Lys Aso
50 55 60 Arg Arg Leu Thr Trp Gu Tyx Cys Asp Val Pro Ser Ser Ser Thr Cys
65 70 75 so 30 Ay Leu Axg A n Tyr Ser An Pro Gdn Phe Arg lle Lys Ay Qy
Leu 85 90 95 Phe Ala Asp Ile Ala Ser Hs Pro Trp An Ala Ala Ile Phe Al a
Lys 35 100 105 110 His Arg Arg Ser Pro Ay Qu Arg Phe Leu Cys Ay Ay lle
Leu Il e 2dbrdP0ydlRE 40 Ser LgersnCygy Ayphehl BrlBey SerryvAlcgsAla His Cys Phe G n
Gu Rrg Phe 98B0 135 140 Pr&# Pro His His [%8u Thr Val lle Leu Gy Arg Thr
Tyr Ar g Vﬂép VQJJ P.r':ol‘gé‘ &@5&5511:1@5,@ G1475Leu Arg &ln Tyr Ser Gln Pro

65 70

75 80

Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro
85 90 95

Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg (
100 105 110 ;

Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Sex Ala
Is 115 120 125

Ala His Cys Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile
130 135 140

2 Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe
145 150 155 160

Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr
165 170 : 175
25 .
Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys
180 185 120

Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys Leu Pro Pro Ala Asp
0 195 200 205

Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys
210 215 220

35 His Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arg Leu Lys Glu Ala His
225 230 235 240

Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln His Leu Leu Asn
245 250 255
42 ’
Arg Thr Val Thr Asp Asn Met Leu Cys Ala Gly Asp Thr Arg Ser Gly
260 265 270

Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly
45 275. 280 285

Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile
220 295 300 '

so° Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly Val Tyr Thr
305 310 315 320

Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Preo
325 ‘ ) 330 335
55 .

<210> 14 (SBEQ ID NO:14)
<211> 343
<212> PRT

g0 <213> Artificial Segquence

<220>
<223> bescription of Artificial Sequence: part of the
recombinant K25 molecule (modified)



Pro
175
185
195
du
Phe
Tyr

Val

265
275
290
Adn
Leu

ID NQ 16) 20 <211> 308 <212> PRT <21

Gy Qu u du dn Lys Phe u Val GQu Lys Tyr Ile Val Hs 165 170

Lys A u Phe Asp Asp Asp Thr Tyr Asp Aso Asp Ile Al a LEWMe¥@0¢Fn JO 180
190 Leu Lys Ser Asp Sex Ser Arg Cys Ala @ n Au Ser Ser Val Val Arg
200 205 ss Thr Val Cys Leu Pro Pro Ala Asp Leu A n Leu Pro Asp Trp Thr
210 2 S Qu Leu Ser Ay Tyr Gy Lys Hs d ' Ser Pro
Tyr 2]2@0%%%063@/5 240 60 Sex G ugpkg Leu Lys Gu Al aygﬁéﬂ\%ﬁg%rg Leu
Pro Ser Ser Arg 245 250 255 Cys Thr Ser A n H's Leu Leu Asn Arg Thr
Thr Asp Asn Met Leu 13 May 2005 WD 02/40696 PCT/EPO /12920 10113 260
270 Cys Ala Gy Asp Thr Arg Ser Gy @Y Pro A n Ala Asn Leu H s Asp
280 285 Ala Cys G n Ay Asp Ser Ay Gy Pro Leu Val Cys Leu Asn Asp Ay
295 300 Arg Met Thr Leu Val Ay Ile Ille Ser Trp Ay Leu Gy Cys dy
12 3054®304315 320 Lys Asp Val Pro Ay Val Tyr Thr Lys Val Thr Asn Tyr
Asp TPPF €3281337 BgnAsh & fig iﬁfg“;gs%w WELCTAG2PPE 340 <210> 16 (SEQ

>

Artificial Sequence <220> is <223>

Descri pti oms déu Ard irfd BsraberSagutiRcksun plar tlyofyst we Tyreordenant K2S nol ecul e
(nodi fi ed) 20 25 30

Gln Asn Pro Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys
" 35 40 45

Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn
50 55 60

15 Arg Arg Leu Thr Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys
65 70 75 80

Gly Leu Arg Glu Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu
85 90 95
0 .
Phe Ala Asp Ile Ala 3er His Pro Trp Gln Ala Ala JTle Phe Ala Lys
100 105 110

His Arg Arg Ser Pro Gly.Glu Arg Phe Leu Cys Gl& Gly Yle Leu Ile
25 ) 115 120 125

Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys Phe Gln Glu Arg Phe
130 135 140

3 Pro Pro His His Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg Val Val
14% 150 155 160

Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys Tyr Ile Val His
165 170 175
5 .
Lys Glu FPhe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln
180 185 130

Leu Lys Ser Asp Ser Ser Arg Cys &la Gln Glu Ser Ser Val Val Arg
] 195 200 205

Thr Val Cys Leu Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu
210 215 220

45 Cys Glu Leu Ser Gly Tyxr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr
225 230 235 240

Ser Glu Arg Leu Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg
245 250 ’ 255
5o’ :
Cys Thr Ser Gln His Leu Leu Asn Arg Thr Val Thr Asp Asn Met Leu
) 260 265 270

Cys Ala Gly Asp Thr Arg Ser Gly Gly Pro Gln Ala Asn Leu His Asp
55 275 280 285

Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Rsp Gly '
290 295 300

& Arg Met Thr Leu Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln
305 3i0- 315 320

’ Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thxr Asn Tyr Leu Asp Trp
325 330 335



<400> 16 Ser Ala G n Ala Lau Ay Leu Gy Lys H's Asn Tyr Qis Arg Asn Pro
301 510is Asp Ay Asp Ala Lys Pro Trp Cys His Val Leu 13¥angfi0nrg Arg
Leu 20 25 30 3S Thr Trp Qu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Ay
Leu Arg 35 40 45 An Tyr Ser Gn Pro A n Phe Arg Ile Lys Ay Ay Leu Phe
Ala Asp 50 40 Ile Ala Ser Hs Pro Trp G n Ala A Al a Lys
Hs Arg Ar gwggngl%%w 80 Ser Pro Gy q4gsku Arg Phe Leu Q/sg‘é‘@&eﬁ%ﬁ?l e Lau
Ile Ser Ser Cys 4S 85 90 95 Trp Ile Leu Ser Ala Ala H's Cys Phe G n Qu
Arg Phe Pro Pro H's 100 105 110 30 His Lou Thr Val Ile Leu Ay Arg Thr
Tyr Arg Val Val Pro Ay Gu 115 120 125 du GQu Gn Lys Phe u Val Gu
Lys Tyr Ile Val H's Lys Qu Phe 130 135 140 55 Asp Asp Asp Thr Tyr Asp
Asn Asp Ile Ala Leu Leu G n Leu Lys Ser 145 |SO 155 160 Asp Ser Ser Arg
Cys Al a Gite &arsehsnSeat. Mal Paal Arg Thr Val Cys 60 165 170 175 Leu Pro Pro
Ala Asp Leu G n Let!®Pro Asp Trp Thr Gu Cys Gu Leu 180 185 190 13 May
2005 WO 02/40696 PCT/EPA /12920 11/13 Her Gy Tyr Ay Lys Hs Gu Al a Leu

Ser Pro PHE.OTWS Seee @ woA¥sy ... 195 200 205 ',. Len Lys Qu Ala H s Val
Arg Leu Ty Pr¥3Ser Her Arg Cys Thr Sex '.. s 210 215 220 G n H's Leu Leu
Asn Arg ThiiaValtiHEiASfaqhshe Mt Leu Cys Ala Ay '.. 225 230 235 240
I0
<220>

<223> Description of Artificial Sequence: part of the
recombinant K28 molecule {modified)

15 <400> 15
Ser Glu Gly Asn Ser Asp Thr His Ser Leu Thr Glu Ser Gly Ala Sex
1 5 10 15

Cys Leu Pro Trp Asn Ser Met Ile Leu Ile Gly Lys Val Tyxr Thr Ala
b 20 25 30

Gln Asn Pro Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys
35 40 45

2 Arg Asn Pro Asp Gly Asp Ala Lys Pro Trp Cys His Val Lieu Lys Asn
50 55 60

Arg Arg Leu Thr Trp Glu Tyr Cys Asp Val Pro Sex Ser Ser Thr Cys
65 70 75 80
30
Gly Leu Arg Gln Tyr Ser Gln Pro Gin Phe Arg Ile Lys Gly Gly Leu
85 90 85

Phe Ala Asp - Ile Ala Ser His Pro Trp Gln Ala Ala Ile Phe Ala Lys
33 100 105 110

His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile
115 120 125

# Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys Phe Gln Glu Arg FPhe
130 - 135 140

Pro Pro His His Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg Val Val
145 150° 155 ' 160
45 .
Pro Gly Gilu Glu Glu Gln Lys Phe Glu Val Glu Lys Tyr Ile Val His
1865 170 . 175

Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln
E 180 185 150

~Leu Lys Ser Asp Ser Ser Arg Cys Ala GIn Glu Ser Ser Val Val Arg
1985 200 - 205

55 Thr Val Cys Leu Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu
210 215 220

Cys Glu Leu Ser GLy Tyr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr
225 230 235 240
1]
Ser Glu Arg Leu Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg
245 250 255

Cys Thr Ser Gln His Leu Leuw Asn Arg Thr Val Thr Asp Asn Met Leu




10 Asp Thr Arg Ser Ay Ay Pro Gn Ala Asn Leu Hs Asp Ala Cys A n '.. 245

250 255 Ay Asp Ser Ay Ay Pro Leu Val Cys Lou Asn Asp d §3 May 2085 Thr
260 265 270 n Leu Val Ay Ile lle Sex Trp Ay Leu Ay Cys Ay A n Lys Asp
Val '"... 275 2B0 285 Pro Ay Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp

Ile Arg Asp 295 300 '.. Asn Met Arg Pro 305 s < EQID
NO: 17) <21¥%pofé§"g<212> PRT <213> Artjf4 cial Sequence %ég@l’@}@
Description of Artificial Sequence: part of the reconbinant K28 nol ecul e
(rmodi fied) 35 <400> 17 Ser Cys Ser Thr Cys Ay Leu Arg Gn Tyr Ser Gn Pro
An Phe Arg 15 10 15 1le Lys Gy Gy Leu Phe Ala Asp Ile Ala Ser H's Pro
Trp Gn Ala ',. 40 20 25 30 Ala lle Phe Ala Lys H's Arg Arg Ser Pro Ay
G u Arg Phe Leu Cys_ 35 40 45 45 Gy Gly lle Leu IIe Ser Ser Cys Trp lle
Leu Ser Ala Ala H ¢%ys. 50 55 60°*Phe Gn Gu AT'§ Phe Pro Pro His H s Leu
Thr Val | lcgs bedlcF pspAtyr abb sddcikbeBOrroS@nTila Hyr Lelr hsMae Val Pro Ay Gu
Au du dn Lys2Fhe u Val d @80 85 90 95 Ly%¥3Tyr Ile Val H's Lys du Phe
Asp ASpI A%\Ea -Epg GIry Elfﬁpp ééJprf EJ._VS §r019<=91 *3415@1519% Asn Asp Gly

230 295 300

Arg Met Thr Leu Val Gly Ile Ile Sexr Trp Gly Leu Gly Cys Gly Gln
m 305 310 315 320

Lys Asp Val Pro Gly Val Tyr Thr Lys Val Thr Asn Tyx Leu Asp Trp
325 330 335

5 Ile Rrg Asp Asn Met Arg Pro
340

<210> 16 (SEQ ID NO:16)
w  <211> 308

<212> PRT

<213>» Artificial Sequence

<220>
15 <223> Description of Artificlal Sequence: part of the
recombinant K2S molecgule (modified)

<400> 16
Ser Ala Gln Ala Leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro
10 1 5 10 15

Asp Gly Asp Ala Lys Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu
20 25 30

» Thr Trp Glu Tyr Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Axg
35 46 45

Gln Tyr Ser Gln Pro Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp

| 50 55 60
Ile Ala Ser His Pro Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg
65 70 75 80

Ser Pro Gly Glu Arg Phe Leu Cys Gly Gly Ile Leu Ile Ser Ser Cys
L ' 85 o0 95

Trp Ile Leu Ser Ala Ala His Cys Phe Gln Glu Arg Phe Pro Pro His
100 105 110

s His Leu Thr Val Ile Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu
115 - 120 125

Glu Glu Gln Lys Phe Glu Val Glu bLys Tyr Ile Val His Lys Glu Phe
130 135 140
i3 )
Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser
145 150 155 160

Asp Ser Ser Arg Cys Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys
&0 165 170 175 :

Leu Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu Cys Glu Leu
180 185 190



Ile Ala Leu Leu G n Leu Lys Ser Asp Ser Ser Arg Cys Ala Gn Gu_ 115 120
125 60 Ser Ser Val Val Arg Thr Val Cys Leu Pro Pro Ala AspliMay&d9 Leu 130
135 140 Pro Asp Trp Thr Au Cys Qu Leu Ser Ay Tyr Ay Lys Hs GQu Al a
145 150 155 160 13 May 2005 WO 02/40696 PCT/EP01/12920 12/13 Leu Ser Pro

Phe Tyr Ser wd¢ufog Leu Lys Gu Ala Hs Val Arg Lau 165 %@Q %é% S Tyr Pro
Ser Ser Axg Cys Thr Ser G n H's LeU kgld Asn Arg Thr Val i) Ii f‘éo Thr

Asp Asn Met Leu Cys Ala Ay Asp Thr Arg Ser Ay Ay Pro Gn 195 200 205
Ala Asn Leu Hs Asp Ala Cys Gn Ay Asp Ser Ay Ay Pro Lau Val 210 215
220 Cys Lau Asn Asp Ay Arg Met Thr Lau Val Gy Ile Ile Ser Trp Ay is 225
230 235 240 Leu dy Cs Ay Gn Lys Asp Val Pro Ay Vval Tyr Thr Lys Val
Thr 245 280 2pTy2@1A3Rs Tiys clLamAsf d¢prdd smeArg AspelAStigMet Arg Pro 260
265 <210> 18 (SE®) I D NO 18) 289%&211> 527 <24%> PRT <213> Hono sapi ens

(tPA)  <4( aﬁ§ 20 aPLMh:d Whi @ché@&yQ bR SASsA AR flkkys Thr Gn Met 1le
15 G n H

Tyr Gns 15 Is28n Ser Trp LateoArg Pro Val Lau Arg Ser Asn Arg

Val Au 20.25 . 3Q Tyr %s Tr@:%f Asn Ser thLAr Ala Gn Cys H s Ser Val
Pro Val 33748° 45° (5% 280 %y H PR A" CTPHE B¥n dy Ay Thr Oys
Gn Gn
o BAsp Thr Arg Ser Gly Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln
245 250 255

Gly Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr
260 265 270
1$
Leu Val Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val
275 280 285

Pro Gly Val Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp
20 290 295 300

Asn Met Arg Pro
305

3
<210> 17 {SEQ ID No:17)
<211> 268 )
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Seguence: part of the
recombinant K23 molecule (modified)

33 <400> 17
Ser Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro Gln Phe Axy
1 5 10 15

Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro Trp Gln Ala
10 20 25 . 30

Ala Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg Phe Leu Cys
35 490 45

4 Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys
5C 55 60 '

Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile Leu Gly Arg
65 70 . 75 BO

5 .
Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu

85 50 85

Lys Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp
55 100 105 110 .

Tle Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu
115 izo 125

&  Ser Ser Val)l Val Arg Thr Val Cys Leu Pro Pro Ala Asp Leu Gln Leu
: 130 : 135 140

Pro Asp Trp Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys His Giu Ala
145 _ 150 155 160



40 50 55 60 Ala Leu Tyr Phe Ser Asp Phe Val Cys Gn Cys Pro Qu Gy Phe Ala
65 70 75 80 45 Ay Lys Cys Cys Gu lle Asp Thr Arg Ala Thi3@gg208%x d u Asp
Gn 859095 dy lle Ser*Tyr Arg Ay Thr Trp Ser Thr Ala Au Ser Ay Al a
Gu 100 105 110 50 Cys Thr Asn Trp Asn Ser Ser Ala Leu Ala Gn Lys Pro

Tyr Ser Ay 0 125 Arg Arg Pro Asp Ala Ile Arg Leu eu Ay Asn
H s Asn Tyrwé{}"éﬁgﬁé‘?lso 135 140 Arg AspPro Asp Arg Asp r@‘?%ﬁ}é)@?"o Trp Oys
Tyr Val Phe Lys Ala 145 150 155 160 180 Gy Lys Tyr Ser Ser du Phe Cys
Ser Thr Pro Ala Cys Ser Gu Gy 165 170 175 Asn Ser Asp Cys Tyr Phe Ay
Asn Ay Ser Ala Tyr Arg Ay Thr H's 180 195 190 13 May 2005 WD 02/40696
PCT/EPO /12920 13/13 Ser Lau Thr Au Ser Ay Ala Ser Cys Leu Pro Trp Asa
Ser Met Ile 195 200 205 5 Leu Ile Gy Lys Val Tyr Thr Ala G n Asa Pro Ser
Ala G n Aa $aupdlBe2ds R201:@ry thadySoyn kst saAsey Tor Cys Arg Asa Pro
Asp Ay Asp Ala Lys 1&25 230 235 2407010 Pro Trp Cy® Hi s Val Leu Lys Asa
Arg Arg Lau reIr u Fea OV 45 . ro Ser Cys Ser Thr
Cys Gg L@L]l: %?gseé 51033%? Cér“é%r ﬁ%%%iéé%eégg%% 2 ytila'?J(';‘Ivnl Phe Arg Ile Lys Ay
a

y Leu Phe Ala Asp Ile Ala Ser H's Pro 275 280 285 Trp G n Ala Ala lle
Phe Ala LYY H"sﬁ‘%r%%ﬂg Qartlpr gy & TOF dTPE Shy Gl Pro Gln

]
Aiz Asn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly Pro Leu Val
210 215 220

Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Tle Tle Ser Trp Gly
5 225 230 235 240

Leu Gly Cys Gly Gln bys Asp Val Pro Gly Val Tyr Thr Lys Val Thr
245 250 255

=  Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro
260 265

<210> 18 {SEQ ID NQ:18)
5 <211> 527

<212> PRT

<213> Homo saplens {tPA)

<400> 18
an Ser Tyr Gln Val Ile Cys Arg Asp Glu Lys Thr Gln Met Tle Tyr Gln
i 5 . 10 15

Gin His Gln Ser Trp Leu Arg Pro Val Leu Arg Ser Asn Arg Val Glu
20 25 30 :

Tyr Cys Trp Cys Asn Ser Gly Arg Ala Gln Cys His Ser Val Pro Val
38 10 45

Lys. Ser Cys Ser Glu Pro Arg Cys Phe Asn Gly Gly Thr Cys Gln Gln
40 50 55 60

Ala Leu Tyr Phe Ser Asp Phe Val Cys Gln Cys Pro Glu Gly Phe Ala
65 70 15 80

55 Gly Lys Cys-Cys Glu Ile Bsp Thr Arg Ala Thr Cys Tyr Glu Asp Gln
85 90 95

Gly Ile Ser Tyr Arg Gly Thr Trp Ser Thr Ala Glu Ser Gly Ala Glu
100 105 110 ’
50 .
. Cys Thr Asn Trp Asn Ser Ser Ala Leu Ala Gln Lys Pro Tyx Sexr Gly
115 120 125

Arg Arg Pro Asp Ala Tie Arg Leu Gly Leun Gly Asn His RAsn Tyr Cys
55 130 135 140

Arg Asn Pro Asp Arg Asp Ser Lys Pro Trp Cys Tyr Val Phe Lys Ala
145 150 155 160

@ Gly Lys Tyr Ser Ser Glu Phe Cys Ser Thr Preo Ala Cys Ser Glu Gly
165 170 175

. Asn Ser Asp Cys Tyr Phe Gly Asn Gly Ser Ala Tyr Arg Gly Thr His
: 180 185 130




:

290
Al a
Thr
Au
Asp
Lys
Thr
Trp
Ser
Tyr
Thr

475
485
Thr
Pro

295 300 Phe Lau Cys Ay Ay Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser
305 310 315 320 Ala His Cys Phe G n G u Arg Phe Pro B? Mapi280%i s Leu
Val Ile 3 25 330 335 Lau Gy Arg Thr Tyr Arg Val Val Pro Ay Qu Gu
G n Lys Phe 0 340 345 350 Qu Val Qu Lys Tyr Ile Val H's Lys G u Phe
Asp Asp 355 360 365 3S Asp Asa Asp Ile Ala n Leu
Ser AspWyHm % Arg Cys 370 375 qgg; Na G G Ser rETiebibg, Ar g
Val Cys Leu Pro Pro Ala Asp 385 0 395 400 40 Leu A n.Lau Pro Asp
Thr Qu Cys Gu Leu Ser Ay Tyr Ay Lys 405 410 415 His Gu Ala Leu
Pro Phe Tyr Ser Au Arg Leu Lys Qu Ala Hs 45 420 425 430 Val Arg Leu
Pro Ser Ser Arg Cys Thr Ser A n H's Leu. Leu Asa 435 440 445 50 Axg
Val Thr Asp Asa Met Leu Cys Ala Ay Asp Thr Arg Ser Ay 450 455 460
Pro Gser AbaThsald eer bisaASperAbd iSed MrpGyy Aepeberiedy Ay 465 470
480 55 ProlPau Val Cys Le&b%Asa Asp Ay A Met Thr Lau Val Ay lle lle
490 4%511 I§ee'25l E.,Ps Galyvhle@hrgﬂi/a @ﬁsgﬁ b/ro%é} Ar])ésGl’%Szg.a\@elu Pro Gy Val Tyr

69 'S00 5@%o 51 Lys 20 ir Asa Tyr LezeoAsp Trp Ile Arg Asp Ran Met Arg

515 520 525
Gly Leu Gly Lys His Asn Tyr Cys Ary Asn Pro Asp Gly Asp RAla Lys
225 230 235 240
ie
Pro Trp Cys His Val Leu Lys Asn Arg Arg Leu Thr Trp Glu Tyr Cys
245 250 255

Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro
15 260 265 270

Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro
275 280 285

» Trp Gln Ala Ala Ile Phe Ala Lys His Arg Arg Ser Pro Gly Glu Rrg
290 295 300

Phe Leu Cys Gly Gly Ile Leu Ile Sexr Ser Cys Trp Ile Leu Ser Ala
305 310 315 320

Alé His Cys Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile
325 330 7 335

Leu Gly Arg Thr Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Fhe
30 34¢ 345 350

Glu Val Glu Lys Tyr Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr
355 360 365

»  Asp Asn Asp Ile Ala Leu Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys
370 375 380

Ala Gln Glu Ser Ser Val Val Arg Thr Val Cys Leu Pro Pro Ala Asp
385 390 395 400
a0
Leu Gin Leu Pro Asp Trp Thr Glu Cys Glu Leu Ser Gly Tyr Gly Lys
405 410 415

. Hiz Glu Ala Leu Ser Pro Phe Tyr Ser Glu Arg Leu Lys Glu Ala His
5 - 420 425 430

- Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser Gln His Leu Leu Asn
435 440 445

s Arg Thr Val ‘Thr Asp Asn Met Teu Cys Ala Gly Asp Thr Arg Ser Gly
450 455 460

Gly Pro Gln Ala &sn Leu His Asp Ala Cys Gln Gly Asp Ser Gly Gly
465 470 475 480
55
Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val Gly Ile Ile
485 490 495

Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly Val Tyr Thr
0 500 505 510

. Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Mel Arg Pro
515 520 525



