-1- : MODI FI ED Tl E- 2 RECEPTOR LI GANDS

| NTRODUCTI ON 5 The present invention .relates generally to the field of
genetic engiweesnsige and nore particularly to genes for re®&H{EiP7/13557
tyrosi ne kinases and their cognate ligands, their insertion into
reconbi nant DNA vectors, andéj(ﬂ:ﬁnm“g&&%ng&Ntdge encoded proteins in
reci pient strains of mcroorgani sis and recrpient eukaryotic cells.
More specifically, the present invention is 10 directed to a novel nodified

TIE-2 ligand that binds the TIE-2 receptor, as  well as to nethods of
maki ng and Phisnapphcatiot cldiths i RN Prioritly ofvVENS| Berial Nor (08/740,223dfifed
nucl ei ¢ acid sequence encoding the nodified |igand, and nmet hods for the

gener ati on Ottobar &5 €998 andodf ng.$hdProvisibnetl applicaticmds0/022,889q¢ied
product. The nodified TIE-2 ligand, as well as nucleic acid 15 encoding it,
may be dusefAugiat the18B8gnoEhoughbut éhismapplichtioar variousi pedddications are

I nvol vi ng endot hel i al |1 s . and associated TIE receptors, sych as .. ..

neopl astic feferﬁ?cc%‘isegﬁl%\@ﬁﬂwfﬁﬁnﬁf %%M&%‘,Oﬂﬁodﬂd%hﬁél eptreties

t hr onboenbol i ¢ di seases, getéﬂgg oscl.erosi s .and jnfl amriat Otig di seases. In
addition, tREe hereby,incrpara Yeheference dnte thisnapRI¢3-ORy o1 i ferati on

and/or 20 differentiation of hematopoietic stemcells.
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PCT/ US97/ 13557 More general |yt LSRR act i vating nodified
TIE-2 |igands descri bed herei n"m to pronote the growth,
survi vfp, mgration, and/or differentiation and/or stabilization or

destabilization of cells expressing TIE receptor. Biologically active 5
nodi fied TIEh2 prgsewt imyetonsarlates ddweraliyvitd riverdieiticotingenetic TI E

engineering and more particularly to genes for receptor tyrosine
kinases and their cognate ligands, their insertion into recombinant
DNA vectors, and thé production of the encoded proteins in recipient
15  strains of microorganisms and recipient eukaryotic cells. More
specifically, the present invention .is directed to a novel modified TIE-
2 ligahd that binds the TIE-2 receptor, as well as to methods of
making and using the modified ligand. The invention further provides a
nucleic acid sequence encoding the modified ligand, and methods for
20 the generation of nucleic acid encoding the modified ligand and the
gene product. The modified TIE-2 ligand, as well as nucleic acid
encoding it, may be useful in the diagnosis and treatment of certain
diseases involving endothelial cells and associated TIE receptors, such
as neoplastic diseases involving tumor angiogenesis, wound healing,
25 thromboembolic diseases, atherosclerosis and inflammatory diseases.
In addition, the modified ligand may be used to promote the
proliferation and/or differentiation of hematopoietic stem cells.
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receptor expressing cells in culture. Cells and tissues expressing TIE
receptor include, for exanple, cardiac and vascul ar endothelial cells,
| ens epit RgbioggsHed heart epicardi um and early hemat opoi et i ecaphdod13s57
Al ternatively, such human |igand may be used to support cells which 10
are engineered to express T

| E t . Further,,.. ified TIE-2 |i d
e Ty NSt et el e e cepiaE RCtvANNG, SPOcea T kS  aands y OO

f h L ' .
BAGKCROEEBFRE HerBRARTER 5 “used 1 otk one, argvthy surviyalsibr e for
the develrigffalion, "BrAY6RaRFerentiatigRd drtBl ' snMizbtipnbt alod cells and

tissues isregulated, 1n large I nt ercel ar signals_conveyed

vi a grOV\KdésftabtliQrasioW(beb&iléaéxP@essinQﬂﬂﬁs regeptoei r BisRRAEAN- attife
receptors are |l ocated on the cell surface of responding tells and

t hey sbi ndnpdifiedITIER ligdndenaydes used fokrthenjmyigoomdintavancs & TWBl | as
ot her hornone-like |igands. The results of this interaction are rapid
bi ocheni daceptemegxpréssingecells in oadtusadi Relteland tissued lexpressingpiTEand a
| ong-termreadjustment of 25 cellular gene expression. Several receptors
associ at J@CaPor asluges for example, sgardiaesandy vesaularpendatbeljabwasils,

bty ocifs epitelynl S SRR MBSk S ek SRy B ¢ ™
t ransduc

VO 08/ 05% [atR/ely, such human ligand may be used to s"’p%/iégﬁ"l@%?

t he as e t | Ay ki.nase

goneD onse PRI d Ry P irele TIE, iodtasT AR MULIRRATIE-2 Jighhfs

and hor moges$ ifd! oghatePietdptel MaYWbB (3680h GESAY. systeiths o identify

insulin-like growth factor-1 (1G~1), platelet derived gromh factors 5

( PDGF- A dhuithe) agandstsi br cmiagongstamdf thetreceptbFs). (Hel din et al .,

Cell Regulation, 1: 555-566 (1990); Ulrich, et al., Cell, 61: 243-54

(1990)). In each instance, these growh factors exert their action by

binding to the extracellular portion of their cognate receptors, which

| eads to activation of the intrinsic tyrosine kinase present on the 10

cyt op#asm’c portion of theg, A eceptors of

endothel i al cells are of pERAYRRRHNAREJHE RINENTION. Hossible .

I nvol venent of growth factors in several inportant physiol ogical and

pat hol ogi cal processes, such as vascul ogenesi s, angi ogenesi s,

at her oscl ghestelluritdbeRaVRITTRE OpENnEii8 RS thd F@émpm@m,ahqaiﬁfém, 15

235: 442-447 (1987)). Also, the receptors of several hematopoietic

growt h faandr sepaie of rditferentiateds asllst sk tisstlasdés crefgulatedi il fasgehe

colony stinmulating factor 1 receptor, Sherr, et al., Cell, 41: 665-676
part, by intercellular signals conveyed via growth factors and similar

20 ligands and their receptors. The receptors are located on the cell
surface of responding cells and they bind peptides or polypeptides
known as growth factors as well as other hormone-like ligands._ The
results of this interaction are rapid biochemical changes in the
responding cells, as well as a rapid and a long-term readjustment of

25 cellular gene expression. Several receptors associated with various
cell surfaces may bind specific growth factors.

~ The phosphorylation of tyrosine residues in proteins by tyrosine

kinases is one of the key modes by which signals are transduced across
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(1985), and c-kit, a primtive hematopoietic gromh factor receptor

reported in Huang, et al., Cell, 63: 225-33 (1990). 20 The receptor
tyrosi ne ki rwioes8/osm¥e been di vided into evol utionary sub R V$943%5ds ed
on the characteristic structure of their ectodomains. (Ulrich, et al.

Cel |, 61: 3Hg- prasm9embiifd! sSdhvatal ifrently KioWHdprofefh fires&r - ike
ki nase (subclass |I) and insulin receptor-Iike ki nase (subclass 11),
each of whikihasengenes emreete cilahsmEmborase 2@ ceptpss donepolypeptide egrossthi n
their extracellular domains. A single cysteine-rich region is also
found in tHactorsr andl hatrapngsnauck a$ epidermal gepwth ifactdd (EEGE), idsulin, et
al ., Science, 238; 1717-1720, (1987); Lj ndberg, et al. M. Cell. '
Biol ., 10: iBsubndike 1g9epyth |fastar! £IGEr), piatelet derived growth tfactors

3- 8/ 057 . .

pcr/ Usdr 14B9GF-R and (), and dibroblasty gepmi factarso (FGRsbaHalgi &l 8l as
well as c-f . Cki t Qr, [ 0S| ki nases bg, ar, into
subcl ass | l@llaﬁgp‘glatlon, 1t h%séfg’eé)e@ga%r gﬁp'gﬁln s%b%ﬁas@r'\/. ghgﬁsqf or

t he menber t : : e I t I f ol di

(e, oo S8 I pach bR L6 AR, TAEIGHEL AR WL Al B

i mrunogl obubinBing Mo 'thE?extraceilQ\iAe}]’fis Cp%’frﬁohowdtﬂélr tE6gRAE ,ei‘e'b%ﬁiﬁré,h‘%hich

i mmunogl obul i n superfam |y contains a wde variety of other cell

surface redegnder so hastivition of ehéhigitringld -thessideokirgda b dertanes the
Wllians, et al., Ann. Rev. | munol ., 6: 381-405 (1988). 10

Receptoe t yeytoplasmringartioni of ethe receptor.s p&rowthi fgctard recéptarsy of I n
general, receptor tyrosine kinases are glycoproteins which consj st of
(1) an extran@mhﬂlhﬁ{ crlitiarec Hapretiolari interept lbiesgecithe cpgesikla

hel i cal - hordWBIVeeTheob PRI, TRapa [ eeis ?isﬁé%‘%ﬁ?n?\'xﬁgﬁé%% pgd
. ' Lon: (4).

Lyroni e katBagRa BeRedtess dieh HOHHRIOGEAIEIL. Bhufhercdis

receptor; a&ﬁmérééc_%ré@fs?oéﬁae{dﬂ;ﬁ?ﬁgég@* &f@bﬁ@ebf‘a@ﬁﬂkn{aﬁﬁe@t%ﬁ Sgience,

I nvol ved in recognition and bin he substrates for the tyrosine

ki nasey 520 235:  442-a49s{2987YchAso Alther rétéporexen seVvéclinBedndtopoietic
alternative choi ce of gene pronoter or polyadenylation sites have
been reportgowth factorsbareafyabsimeofkipasdsrithgseeurcladedicstmagctwhich is the

pol ypeptides fromthe sane ene. These ggl ypepti des nmay or nay not
cont ai n t heco@nyossinmatings factor 1| receptarbovberraseh alon&jledde, 666re76

extracel lul odlaLts "% ZBumifye’ Rajmetoisl siohan SEseekedebodler °

a0 cont ol iled R Huang, S R SRIERE 225 (yRRY: o0 Lr e e

tail. 29 ~ The receptor tyrosine kinases have been divided into evolutionary
subfamilies based on the characteristic structure of their
ectodomains. (Ullrich, et -al. Cell, 61: 243-54 (1990)). Such subfamilies
include, EGF receptor-like Kinase (subclass I} and insulin receptor-like
kinase (subclass ll), each of which contains repeated homologous

25  cysteine-rich sequences in their extraceliular domains. A single

cysteine-rich region is also found in the extracellular domains of the
eph-like kinases. Hirai, et al., Science, 238: 1717-1720 (1987);
Lindberg, et al. Mol. Cell. -Biol., 10: 6316-24 (1990); Lhotak, et al., Mol.

3

SUBSTITUTE SHEET (RULE 26)



4 WD 98/ 05779

PCT/ US97/ 13557 A gene encodi ng an endot helial cell
transnenbr%(ashyﬁgsi ne kinase, originally identified Rerflsomhisas an
unknown tyrosine kinase- honol ogous cDNA fragnent from human | eukem a

Proc. Natl, Acad., Sci USA,

57 so3 el faboby: 2496-28e TIAGT RDTF racariate a7 ovel A cefroa) ned
ool ogy GkHaTgEoRtor tyro8B AhaRe8 M be Uy hif Sustals s Wl
(1992). the FGF receh?o@%ﬁﬁ%ﬁaagétﬁﬁ t?géicﬁbefo?% 'rr?er%‘é??%t b'&ﬁ@

a an r . I e

|1
human f et nmouse enbryonic tissu pon i nspection, ti€& nessage

has been gf0thebecglibsrided tdre exteictiiulag foiging arni@mhbﬁii'ﬁq _tgf' |'s.
Specifically, - tie nRNA has been | ocalized™ o the endothelid of blood

vessed s dRtrachain dislafidedivondy. THedeo sk callday iﬁirﬁuﬁbp&ﬂmﬂﬂ’wug?—like

Enhanced tie expressi on was shown during neovascularization

associ at vlds tawe founddévdhepiprgteinar ohrthieolimnmuneghobilioy mupeafamityt i ssue
in skin wounds. 15  Korhonen, et al. Blood 80: 2548-2555 (1992). Thus the
TI Es havewbigih containg gy guistee varietyl af ethesl eelinsurfgcegeeceptorswhaving s

| nportant for devel oping, treatnents for solid tungrs apd several

ot her em"%ﬁdﬁ%@ﬁ@@f’s"ﬁe‘?ﬁﬁﬁ@ﬁ'% S@Lﬁ@ur@% £ alafin.cRe¥: i nopat hy,
psori asi s, ather,oscl efgsi n hritis. 20 Two structurally '
rel at ed r;ﬁ'mﬂ@'r'e ep@gi'@gtéi%)have been reported to be encoded by
di stj pct genespy I : {4es .0f 4 . - £S5 . e : d
ti o 18 s “tho Raceptbf) BrB5rY MhineSsCaitter in FHACHELIrchyZ AR attinfy"™
Oncogene f Wﬁ%@c@éﬁhzrﬁﬁeokﬂﬁﬁﬁﬁ% églyc%%thﬁLn’s WRIERP & driigst at

honol og of tthe nurine tek gene, whic as been reported to

be expr esefd1)nahhextraceHukarc domaiel Yapable of bindiighaheakpeeifics grodthhei r
presunptive progenitors. Dunont, et al. Oncogene 8: 1293-1301
(1993). Tfestbu(san (Bpral ivgnsmemiraneé sdomain by iusadliyn igiamylalphat. S.
Patent No. b5, 447,860 which issued on . )

5 helical portion of the protein; (3) a juxtamembrang domairsgayberddhes,

1995 o0t Skl sy’ BETEG gl B 8L o Bl R e R i e cobn 5
endot hel I @l efld Skilhse domain which is the enzymatic component of the
receptor; and (5) a carboxyterminal tail which in many receptors is
involved in recognition and binding of the substrates for the tyrosine
kinase.

20 Processes such as alternative exon splicing and alternative
choice of gehe promoter or polyadenylation sites have been reported to
be capable of producing several distinct polypeptides from the same
gene. These polypeptides may or may not contain the various domains
listed above. As a consequence, some extracellular domains may be

25 expressed as separate, secreted proteins and some forms of the
receptors may lack the tyrésine kinase domain and contain only the
extracellular domain inserted in the plasma membrane via the .

transmembrane domain plus a short carboxyl terminal tail.
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enbryoni c and postnatal tissues. Significant |evels of tie-2 transcripts
were 5 also present in other enbryonic cell populations, including |ens
epi thel i um wo9esassax t epi cardi um and regi ons of nesenchyme. NMNRCIRISSV/EISET,
et al., Oncogene 8: 1631 -1637 (1993). The predom nant

expression of the EWE T, : | ' - that TIE
plays a role i nht ﬁgﬁe\mn@ téﬁn%ﬁégm%'n?%'hz?ﬁ%ggﬁ@r?ﬁ?@%%{)%rntegyst em
This coul dyjmddldgrigMan idesied sy RT-PCR & | afeuRkAbARM tprosine kinase-
proliferation, différentiation and cell migration and patterning into

vascul ar ehepsibgoudnaDiNA sfragmantsfroemthiyraanddukerald dells, wasl Beéceribed
illustrate its inportance in angi ogenesis, Eart icularly for vascul ar

net wor k f obyaPacianien, eetdal.hdFroal. Natll Acasht B¢i. TUSA, 87: 8913-R8137r ¢1990).
376:70-74 15 (1995). In the mature vascul ar system_the TIEs could function
i n end6t helTihis gene @&nd itsuencogded proteinrraniecsaliad THE owdich dspanhogeni c

i nfl uences. e The TIE receptors. are als essed in primtive
hermat opoi eBPBrayigkion f%QNf@?lf@ &mgge aWHﬁa?Q tgé%r RasaRiagd damaingel | s,
t hus suggesii the rol.e f.ligands,w)i | receptors in early
hemat opoi e |¥,Paq??f"t ﬁé 8o Mﬁli'fé@%lﬁq?gtf%ﬁqﬁgfiﬂ}grHbeqsérat ion of B cells,
and in the nega CWEL o f enti alg I , i

Bi ochem Bi ophyzf.31 %%Sétgkghreportgéo%h%n%aﬁ%ﬁg %y}gg}fnédﬁa?@dﬁ”ﬂ fetal

o7 2212 25501 i® tgforitc tistles. - UpditIhspeBilfy G fedagd PR bepny

-7- 10 localizedhetopitheeohrdiageahido vagcalardendothedafl i eslisl! ESpddifieally t hat
bi nds and activates TIE-2 receptor which is TIE-2 ligand 1 nodified to

conpri se atie mRNA drasnbeam (ocalized totheadndbdthidim of shleioae vesselbuanal
am no acid position 265 set forth in Figure 4. The am no-acid at
posi ti on 2@&mdesardism fathsi éopk8.6 dayigld. mouse embryoshe Enhanoscties urt her

provides a nodified TIE-2 |igand, that binds but . . does not ac ivahe TIE-2
wher ei n t h@XRIEEFIAMWNaBoRRPWNHIAUNRG Theovaseulasization asspgiated) wit

N cerm nal spHind GHhA soliees add Sranyhnchiutebbral Sn Weban, 10"
Y 21159 DUGIHCHER G0 Biogd 0L R lske 109) 1 THSEdnb TS i thep,

human imunogl obul ' constant regio
i nvention foiiddtite@ RYipglag aurdiei ih Ariglogenesis, ewkeste i8 MPbiapd for TIE-2
|l igand of the 1nvention, vectors which conprise such nucleic acids, _
host - vect ordesyedbpirgy ftoeatrhents goodswlid clwmors reridhosksvdral otk producti on
15 which conprises growi ng cells of a host vector system under conditions
permi tti ng agagenesis-gependantgdireasas raehy &S r@aéﬁﬁcl relanepatipr oduced.
The invention al so provides an i,solag_;;d nt:g‘c] eic acid nol ecul e encodi ng
Net @ tHshal

g chi meri g ?ﬁfjés'lsi'géme%?fgﬁ’ﬁg f I domai n, ]E:oi I eg ; coi l
: T o ! . | . CoL o0
ore & fued fron B puHliraipETs el FRE TE bepdhter, biBathsoRabgaRaen

TIE-2 reported to be encoded by distinct genes with relat'ed”.profiles of

expression. One gene, termed ti -1, is the rat homolog of human tie.
Maisonpierre, et al., Oncogene 8: 1631-1637 (1993). The other gene,
tie-2, may be the rat homolog of the murine tek gene, which, like tie,
25 has been reported to be expressed in the mouse exclusively in
endothelial cells and their presumptive progenitors. Dumont, et al.
Oncogene 8: 1293-1301 (1993). The human homolog of tie-2 is

described in Ziegler, U.S. Patent No. 5,447,860 which issued on
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Ligand 2 , TIE Ligand 3 and TIE Ligand 4.
- 8- . In one enbodi nent, the nucleic acid encodes a chineric TIE-2

| i gand “)M%r LBy the N-termnal domain, coiled coil domai npéﬂgsg.,mss.,
fibrinogen-Ti éoglgi‘;o}rraln : are derlvedfromTIE-Z Ligand-1 or TIE-2

Li gand-2. The inpvention envi si ons &% conbi nations using additional

TIE- 2 : i gBRBiemker 5 nért;&ﬂeﬁs(w fe“l" ’Fh@ |"ﬁ ﬁ?‘i(’jo?? aﬁ%o%kﬁwﬂbiﬁ"&ﬂﬁgerl cI
TIE-2 T [
aci dsdo'f gfﬁ??ﬁ%‘%? i e S0 BEArEBI®: o R The 10 i mventi on a ?30 e
Phcodi ng & modPbRLSEnesWere :fQQ??E“%S‘% SR HReveeR, fh enadtRREst ©

provi des gans aom?ﬁbmerﬁﬁus |th§0tg§9ducg.§am¢5mat wfsa%'f ot

ell of pol ype avi cal tivity of a nodi

Ph' megi c Ehﬁsénfzts Weﬂ@nﬁlsoﬂp?e%léln‘tam Qthestesiryoiy el Q@@ﬁ@rdt%ns yeast,

I nsect or manmal i an. The invention also provides for a nethod of

pr oduci nglrmllwd)llng)éensdepithelmm, hearhegicatdignc @ndictegiong of a nodified or
chimeric TIE-2 |igand which conprises growi ng cells of the host-vector

syst em untesermiyimée.onblaisonptarreg et al. prhngeane &f 1688-p68Y pld993Ye and
recovering theﬂ_% ol ypeptide so produced. The i nyention herein
descri bed of afhiesoredeminaet @xpressionmefethe J1Eo reeaptai Hb vasadart i ed or

frlggﬁ(rjl gsyﬁgpﬁ?ﬁl'l %Qf?%a%r}?‘@ﬁpﬁgéﬂgﬁ%gr 8&9 dat t%tﬁeve op 1E égan;hfr om
d sorbger S MAMBENAREE &Y the JdstilaP éVstQﬁQa“fh*thBBmREﬁ?ée g%?es in T1E2

rece

The '”Ve”te'n%tﬁgh?l‘eée@rB\é‘té’ﬁﬁ'ﬁé’ﬁor Eag@ﬂ‘% tO||6 gemﬁéﬁﬁﬁ and cell

conprising a no led or chinmeric erein, and a

phar maceuinhigpalioyn aasdppahbming' intey vaSugtarcemelms OnAraEysbs useﬁlohgé
pronoting neovascul arization. "I n specific embodiments, the nodified or 5

chineric &ntbd/ds giefitient inhd Iquzemlﬂuzsmamaytd)emp@dahoepmnahglorgnmbrs
healing, to treat ischema, or alone or in conbinpation with oth
hemat opoi @aricutariorier vaseulatonetwesk pfymation: inrendogiialy §ﬁl|§at i DAt

hema OpOI eIINC Sti al, Cﬂatuie %76 :70-74 (1995). in the mature vascular system,
the TIEs could function in endothelial cell survival, maintenance and
response to pathogenic influences.
The TIE receptors are also expressed in primitive hematopoietic
stem cells, B cells and a subset of megakaryocytic cells, thus
20  suggesting the role of ligands which bind these receptors in early
| hematopoiesis, in the differentiation and/or proliferation of B cells,
and in the megakaryocytic differentiation pathway. lwama, et al.
Biochem. Biophys. Research Communications 195:301-308 (1993);
Hashiyama, et al. Blood 87:93-101 (1996),. Batard, et al. Blood
25  87:2212-2220 (1998). |
SUMMARY OF THE INVENTION

The present invention provides for a composition comprising a

| THIS SHEET HAS BEEN
is Sheet Has Been Replaced 6 o REPLACED
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-10- cells or nmegakaryotic cells. The present invention also
provides for an anti body which specifically bi nds a nodified or
chinmeric Tl ky@ogipgyand as descri bed herein but which does PCX/USIMA3S57
native TIE-2 |igand. The anti body may be nonocl onal or polyclonal. 5 Thus

t he i'nvention,.f.urt rovi des f0 tical 1 1:1.Qns

conpri si ngwtgﬁgi m&fﬂgﬁssﬁ&#?ﬁ@%ppﬁ?ﬁén@ gﬂ-ﬁ%gi%?ét%hgr (ﬁ? ng??g
TIE-2 | d, micdi Cadhhaa c [ : i
e 2 11 oRER moRiRed YEIRC R hAkoterdoRFR ey U Mhe TiRIAmIY of
Anti bodi es ggaﬁasi iwhdse repréSenttivey iconwpris@didasds TrEt 2 TigaTd3oandhaL4
I nvention y also be used for 10 nonitoring the course of therapy using
such |i gands. described herdihi avighi haky beehe altevedt by radditiondaleletian ar

nodi fied or chimeric TIE-2 | igand of the invention conjugated to a
cyt ot 0si ¢ 3gbstitwtiach aofpbaenacandbreaamino acidsy ot ibyn waye pdr teygihgg ewitbnfor
15 BRI EF DESCRI PTI ON OF THE Fl GURES . FI GURES 1A and

1B - ITi E-zemmh Eorthedy q nﬁiﬁnmi hhuman: lﬂgGriie but which wiang ity ahililyd
vessels in r i i n i [ ran . A
siGngIee pi e_éé leein%m%?ﬁiéfs_?gf%ﬁqpi?rﬁ . i@ggﬁ‘%gazcﬁliggpge@ggggn}%iéﬁga[ err]g
eer 5 RBR LT IESE AT Mot A Bt ¥ S AT
bt Usoy 1 JEBAG aht a"Btian ot B SEEanif TIE:2 ligand, whidH % “BfiElent frame,
were vigabl ghe first.mpﬂ 2F eonimRidy sevfbricths! frgd T@E%'i%%@dti&e”

surroundi ng RE 1B: all enmbryos treated with TIE- (r
TIE-2 ecto 7Lt and the | ggeorid )TIEeR diglandl isdTORNI Thed inverticre eivdsiopise otharost

conpletely 5 devoi d of surrounding bl ood vessel s. FI GURE 2 -
Vector pJFEDmbinations misigrEdditioradt Tl digandh femijjermembers.  For
example, other combinations for creating‘ a chimeric TIE-2 ligand are
possible, including but not limited to those combinations wherein the
15 first ligand is selected from the group consisting of TL1, TL2, TL3 and
TL4, and the second ligand, different from the first iigahd. is selected

from the group consisting of TL1, TL2, TL3 and TL4.

The invention also provides for an isolated nucleic acid molecule

20 encoding a modified TIE-2 ligand. In one embodiment, the isolated
nucleic acid molecule encodes a TIE-2 ligand of the TIE family of
ligands, whose representatives comprise ligands TL1, TL2, TL3 and TL4
as described herein, which has been altered by addition, deletion or
substitution of one or more amino acids, or by way of tagging, with for

25 example, the Fc portion of human IgG-1, but which retains its ability

| to bind the TIE-2 receptor. In another embodiment, the isolated
nucleic acid molecule encodes a modified TIE-2 ligand which is a
chimeric TIE-2 ligand comprising at least a portion of a first TIE-2

THIS SHEET HAS BEEN l
This Sheet Has Been Reilaced ' 7 REPLACED ]

- SUBSTITUTE SHEET (RULE 26)



10 'FIGURE 4 - Nucleic acid and deduced am no acid (single |etter code)
sequences of human TIE-2 ligand 1 fromclone [err]gtl0 encoding htie-2

i gand 1. 15 __FIGURE 5 - Nucleic acid and deduced am no gghfydeThsghe
letter cod‘@?”’“swgsequences of human TIE-2 ligand 1 from T98G cl one.

FIGURE 6 - Nucleic acid and deduced ami no acid (single |letter code)
sequencedgandhangnaTpertion i efagd secongmi HE o digemd enbichpis idifferentdifram 20

human TIE 2 J.i gand. 2. FI. GURE - Westerpn blot s i ng. activation of
TIE D redag sty B sway of noniigitig SXAMRle. L e HitstndlE Hgand 8 gand 2
(Lane L2 r cantrol_ (NMoc 5) . 8 s stern. bl ot show ng,.t hat
prior tr)e]-z!rtq‘m@l‘i‘f"j Eﬂe I%'}S{I)Tllg'z %lgan@lﬁ'ﬁg&cezggf-pge!n{qrbmlgqpﬁa tahef)

ant agoni e suhs t il ] T [ : = Lkoa to
activat eét(a F:‘%‘T"K??E%’E\Qr g@@ﬁ] o?%PIIE%RPEag hg%hddé%ﬁ% rl‘égvmﬁéﬁgbr ir‘g?‘lt r eat ment
‘i’fl HREC ‘é‘?&dnﬁpl@\?\;}%?Wh‘é%ﬂsa'&% possible, including but not limited to
PCT/ US974A858 7combinatidhs wherein theGiddfated nésieRs adiiomalesanseriddus t he
ability of TL2 to conpetitively inhibit TL1 activation of the TIE-2

r ecept or aighodifidie TAE-2hiigand cehlichyibr adchimeric ERIEBA® Aigand compfikddgRa 10 -
Hi stogram representation of binding to rat TIE-2 | gG . imobilized
surface portipA- 2f |& glasd ilg.amzcaeieogeqi frarp thes greuppPcopatsting of T9BE,

concentr at ed ﬁL}Ox) conditioned medium Rat TIE-2 (rTIE2) 10 specific
bi ndi ng i B-2edbAstPgt b4hEncha@ POFHPRi @faAr SPeandt igandn different from theng

omid ot st A8 SelRRied: A HhenbYoa ERRifolRl T E T FBs and
TLA4.

The isolated nucleic acid may be DNA, cDNA or RNA. The invention also
provides for a vector comprising an isolated nucleic acid molecule

15 encoding a modified TIE-2 ligand. The invention further provides for a
host-vector system for the production in a suitable host cell of a
polypeptide having the biological activity- 6f a modified TIE-2 ligand.
The suitable host cell may be bacterial, yeast, insect or mammalian.
The invention also provides for a method of producing a polypeptide

20 having the biological activity of a modified TIE-2 ligand which
comprises growing cells of the host-vector system under conditions
permitting production of the polypeptide and recovering the
polypeptide so produced.

The invention herein described of an isolated nucleic acid

25 molecule encoding a modified TIE-2 ligand further provides for the
development of the ligand as a therapeutic'for the treatment of
patients suffering from disorders involving cells, tissues or organs

which express the TIE-2 receptor. The present invention also provides
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FI GURE 11 - Binding of reconbinant human TIE-2 ligand 1 (hTL1) and 15

human TIE-2 |igand 2 (hTL2), in COS cell supernatants, to a human TI E-

2 recept or bowig9%08y9 i mobi | i zed surface. Human Tl E- 2- speci f i #CTUSITRISFYi ng
was determ ned by incubating the sanples with 25 [err]g/m of ei t her

sol ubl e hugangdl Ehﬁbgggoi}vhtléﬂf nﬁ&m%hﬂ 'Bir%”tsdc?ﬂ@tthéﬂabéhﬁ@emolecule

bi ndi ng act|V| ty 1's erved o for the sanples incubated wth human 20

TIE-2 RB. The antibédyunkylBe- mwwodammalbbotpmlyowm t Tdte Mertiorecdipbor body
(denot ed TIE-2 RB or, as here, TIE2-Fc) bl ocks the activation of

TI E- 2 receptovides for ahbyethdd 2fl ugingl sughrial momoe¢towaL arepblyclanhat eas an
unrel ated 25 receptorbody (TRKB-Fc) does not block this activation.

FI GURE 13 antibadyse freaswieotheameunt otithe: therapewtic: melegule)int a

10[err]] of the TL1 and TL2 RT-PCR products obtained from E14.5 nouse
1 2 & samplegdakenodrom a patient for purposes of monitoring the course of

PCT/ US97/ 13557 fetal liver (Lanes 1- total, Lanes 3- stromal
enri ched, aP¥nes 4- c- kit[err] TERL19 hemat opoi etic precursor

S a0 gol o ?n%"&ﬁ% seft ?'iwe%f'?faté%ﬂ?aﬁ'é’%%ﬁ?%d an, giftldody whigh S of
the TL1 angd ?Jél?chT %d'fﬁéaifl% Fpegd f C[%é’ﬁgi SEVI5€d herein! et'FHe
orral AZBS

t hymus corti cal I's (Lanes 1- and medul | ary

stronal Cebhﬁbéb?“ma@% fefScibnal é:Opol ISHBE 15'husAtr$§hﬁV§ht|6n further

representation of the hypothesized role o he TIE-2/ TIE ligands in

angi ogenespsovidiets for nthprapeutiedcompdsitiohs, cﬁbibnsmg ian ramtm@}ntw&kldﬂy
(*), TIE-2 is represented by (T), VEG-_is represented- y ([1), and
fl k-1 (a VEEPCifioadiyt @nr)dssaremcbﬁedt ddEp? ligand, ins5a phamm:em'cauy\ situ

TE 2 Ti18000piablRqVRRele oy T hAg ML RIS sProVidbs degoh area ot if
o e TG LA BT e B
pre-ovul at @ chidlel lafh SunCUIUEN tKerdB iy UeSnPositidh | E6iiprising an antibody
15 which specifically binds a receptor activating modified TIE-2 ligand
as described herein, in a pharmaceutically acceptable vehicle.
The invention further provides for therapeutic compositions
comprising a modified TIE-2 ligand as described herein, in a
pharmaceutically acceptable vehicle. The invention also provides for a
20 method of promoting neovascularization in a patient by administering
an effective amount of a'thérapeutic compositién comprising a
receptor activating modified TIE-2 ligand as described herein, in a
pharmaceutically acceptable vehicle. In one embodiment, the method
may be used to promote wound healing. In another embodiment, the
25 method may be used to treat ischemia. In yet another embodiment, a
receptor activating modified TIE-2 ligand as described herein is used,
alone or in combination with other hematopoietic factors, to promote

the proliteration or differentiation of hematopoietic stem cells, B
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20 Colum 3: early corpus luteum and Columm 4: atretic follicle; Row A
bright field;, Row B: VEG-; Row C. TL2; Row D. TL1 and Row E: TIE-2 -

receptor. woogmsyfl GURE 17 - Conparison of am no acid sequengagsussngsszur e
TL1 protein 25 and mature TL2 protein. The TL1 sequence is the sane as

t hat set forth..n Fi e except that the putative | eader sequence
has beence!'S or ﬁﬁmyoggﬁ{:l gépﬁ; the TL2 sequence is the same as that
set forth in Atternafively,Cufe fifHtion Blovidés Pifidt! ' mbBfiE haupnce has

been renoved. WO

98/ 05779)jgand may be conjugated to a cytotoxic agent andP ﬂ%@ 7

Ar r ows ing?cate |yesi duesj,ﬁ?rg49, Q/SZZYS and Ar%264 of %_rﬁ ﬁ%ﬁ%

cor r espoesdmipodition’ peaptuesl thesefrom.acThepdventions Rtheitprovidledd4or a
respectively, of TL1 as set forth in Figure 4. 5 FI GURE 18 - Western

bl ot 50f réeeptovhodyt winich i spedifically ubindse aoimddified TiEafdligagd( Paflsé A) and
the interconversion of TL1 and TL2 bé the mutati on of one cysteine
(Panel Bjnvention furthmiRproyides\ tanitberapentic eempasittongGeomprising @
i mmobi | i zed TL1 10 in a quantitative cell-free. bindi n%da,ssay. .
FI GURE 20eceptarbphyawhich \epesifisaly Pinds a ipedified | Tikmidigand in a
conprising the fihrinogen-li domai n_of the l.igand bound to the Fc
donai n' oPtracAticlyS SErapishiE! JehikiBn: | e dnBENeResiRigavides tor 3
quantitatj | J¢- TN e .FIGHEE I I d
deduced a gﬁgqgafdé%gﬁ'n@ gﬂpégt g§§§§h§rowth Ir'seaqu_ n @%PWW%@%%&% The.
codiyRg S et drioaht RSIS 'tﬁar@euﬁc corﬁggsiticm 'Mg?'rs'ihr#ea dormai n
starts at position 929. 20 FI GURE 22 - mpari son of Anl no Acid
Sequencegegépidrbodydatichagpétifically bikd®es smodlfidd =TIEus aighrfd |ihgand- 3;
hTL1 = human TIE-2"1i gandl, ChTL1 = chicken TIE-2 ligandl; mlLl1 =
mouse Tl pHarmagewtidaliyndcreptable vebide. TIE-2 ligand 2; hTL2 = human TIE-2
| i gand 2. The _boxed regi ons i .
The inventfion also provides for a TIE-2 receptor antagonist as
well as a method of inhibiting TIE-2 biological activity in a mammal
15 comprising administering to the mammal an effective amount of a TIE-
2 antagonist. According to the invention, the antagonist may be a
modified TIE-2 ligand as described herein which binds to, but does not

activate, the TIE-2 receptor.

20

BRIEF D IPTION OF THE FIGURES

FIGURES 1A and 1B - T!E-Zreceptorbody (TIE-2 RB) inhibits the
development of blood vesselé in the embryonic chicken chaorioallantoic

25 membrane (CAM). A single piece of resorbable gelatin foam (Gelfoam)
soaked with 6 ug of RB was inserted immediately under the CAM of 1-
day chick embryos. After 3 further days 6f incubation, 4 day old

embryos and surrounding CAM were removed and examined. FIGURE 1A:
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25 indicate conserved regions of honology anong the famly menbers.
FI GURE 23 - Nucl eotide and deduced amino acid (single letter caode

‘'sequences oWO¥OSIT}and- 4. Arrow i ndi cates nucl eotide positi oh 97113557
14 WD 98/ 05779

PCT/ US97/ 13abfyos treated"WRHREHK-1t RBC(MEHKde @éld:/ld ¢eac)arwe£e agaHle
(single letter code) sequences of chinmeric TIE |igand designated
1N1C2F (c ramrérmoss)essélde normallyutevelapaddiloodsvgasalse |m stheirc stierbunyding
nucl eoti des 1-60. FI GURE 25 - Nucl eotide_and deduced am no acid

(single | CAM. dal&?el)’HE 1B : alyemvyesdreatadwrit THEE2 | RBatia ik gete ddh

2N2C1F (c ). utative | eader sequence i coded b

ol eot | dAGGT Fs) wer' dead dRBIBEhetu ige | el AW ATREH SRMRIStaly
(smgle |l etter, copgﬂ{ di ﬁen es of chlrrerlc TIE ligand designated 1
N2C2F § chi $RYQidsf Foun mgp frer sequence i s encoded by

nucl eoti des 1-60. FI GURE 27 - NucI eoti de and deduced am no acid
(single letter code) 15 sequences of chineric TIE |ligand designated

2N1C1F (ch r - tive | eader sequence is encoded by
nucl eot i deﬂs:@flg‘g% \TBEtor pJFE"IW?I DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 20 As described in greater detail below applicants have
created novel nodified TIE-2 ligands that bind the TIE-2 receptor. The
pr esent FIGURERt-i Pashictionanabobf apgon@osi tion conprising a nodified
TIE-2 | i gand substantially tree of other proteins. As used herein,

nodi fygd 25 TIE-2 ligand refers to a ligand of the TIE fam |y of |igands,
whose representatives conprise ligands TL1, TL2, TL3 and TL4 as

descri bed FIGURE 4 - Nucleic acid and deduced amino acid (single letter code)
sequences of human TIE-2 ligand 1 from clone Agti0 encoding htie-2

ligand 1.

15  FIGURE 5 - Nucleic acid and deduced amino acid (single letter code)

sequences of human TIE-2 ligand 1 from T98G clone.

FIGURE 6 - Nucleic acid and deduced amino acid (single letter code)

sequences of human TIE-2 ligand 2 from clone pBluescript KS encoding
20 human TIE 2 ligand 2.

FIGURE 7 - Western blot showing activation of TIE-2 receptor by TIE-2
ligand 1 (Lane L1) but not by TIE-2 ligand 2 (Lane L2) or control (Mock).

25 FIGURE 8 - Western blot showing that prior treatment of HAEC cells
‘with excess TIE-2 ligand 2 (Lane 2) antagonizes the subsequent ability
of dilute TIE-2 ligand 1 to activate the TIE-2 receptor (TIE2-R) as
compared with prior treatment of HAEC cells with MOCK medium (Lane

11
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herein, which has been altered by addition, deletion or substitution of
one or nore am no acids, or by way of tagging, with for exanple, the

15 siosM§ 98/ 05779 PCT/US97/13557
PCT/U897/13557 Fc portion of human 1gG 1, but which retains its
ability %g bi nd the TIE-2 receptor. Mdified TIE-2 ligand al so

i ncl udes chinmeric TIE-2 | i gand conprising at | east a portion of a
first TIE-2 ligand and a portion of a second TIE-2 ligand which is
different fromthe first. By 5 way of non-limting exanple, the first

TIE-2 |1 gropiae g1t Oesie biot dsREAralife Tnbi @AM, it T3 ghe i nventi on

envi si ons ot her I'nations using addi tiona I gand famly
nenbers. cEmpentwelszxmmba Tutheictieitidmasf ehe MIE-21 peddpter ausi r%ﬂh'ec TIE-2
ligand are possi bl e, including but not imted to those co nati ons
wher gi n hamdr® celli hybridi mm,dEﬁahyQEect ed fromthe group consisting of TL1,
TL2, TL3 and TL4, and the second ligand, different fromthe first
ligand, is selected fromthe group consisting of TL1, TL2, TL3 and

TL4 The invention al so provides for an .isolated nucleic acid
mol ecul e FIGUREBNEB nélistogsant .renresentgtlpngeﬁcbmdmgarte @thbE24gG t he

o ?§:§+mmobﬂlz$$ FHERSS iodd Eeéé'rgi%ﬁﬁ&&é@%k%f.é@% F%%ﬁéﬂ#fg:n%z
dol et oﬁ%’?G °°"°%f°}5€&%ﬁf&w§ﬂ cFfiigng b, B8 MRS BBRIey of T
taggigng. g gf 0c5ina$)ng i%x sttrﬁf%cf qug’h%’ ﬂffnd%‘H"fH &@&i&n fHLthghi ch

retains | nd t e tor. anot her
enbodi Weﬁlindlh@ea'cﬁvl@tﬁﬂthe preé”élfdee'df gsi Hgffﬁ'l %lhBl&%?dﬁfE-Q mEli 44 ed
TIE-2 ligand which i5 chimeric TIE-Z ligand conprising at |east a

portion cbmnpdiedstoTa Fmihor redudtigyand thel prepentée oof sblubleerkBd RB.E- 2
ligand which is different from 25 the first. By way of non-limting
exanple, the first TIE-2 ligand is TL1 and the second TIE-2 ligand is

TE 2 1t GUERITREn By nBIRARG ofescombinans BRRarn TERE gD I T bhb Sk
poss'éj e, hdmgnuﬂ%%ggﬁﬁgg% ('h‘f'ﬂé)e‘i‘nt&os cell supernatants, to a human TIE-
PCT/ U597/21?f§55pt0rbody (RB) immobilized surface.  Human TIE-2-specific
binding was d‘etermined by incubating the samples with 25 pg/mi of
either soluble human TIE-2 RB or trkB RB; significant reduction in the
binding activity is observed only for the samples incubated with human
20 TIE-2 RB.

- FIGURE 12 - Western blot showing that TIE-2 receptorbody (denoted
TIE-2 RB or, as here, TIE2-Fc) blocks the activation of TIE-2 receptors
by TIE-2 ligand 1 (TL1) in HUVEC cells, whereas an unrelated

25 receptorbody (TRKB-Fc) does not block this activation.

FIGURE 13 - Agarose gels showing serial dilutions {undiluted (1) to
10"4] of the TL1 and TL2 RT-PCR products obtained from E14.5 mouse

12
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t hose conbi nati ons wherein the isolated nucleic acid nol ecul e encodes

a nodified TIE-2 ligand which is a chineric TIE-2 ligand co ey

portion of V¥OMPBPER9| i gand sel ected fromthe group consisting o# iﬁ?/}?sm
TL2, TL3 and TL4, and a portion of a second ligand, different fromthe 5
first |ioedl livel otiaped nomdtal Lapes Gorstromalgenfichéd, dnd,Ldhdsand c-
TLA4. The present invention conprises the nodified TIE-2 |igands and
their kittTER] 1& indraatppoietis, pescuvsior eslis)urnd &4 1S mquseafetal
variants 1 0 thereof, as well as proteins or peptides conprising

substi t utthymus (Lanake|2titovad).or insertional nutants of the described
sequences, Wwhich bind TIE-2 receptor and act as agoni sts or

ant agoni sts thereof. Such variants include those in which amno acid

L5 BB Rrana ol SR st ol 0ot 0
e e euehRR e TLY ang PR BB hraRGEe peiied B kg hates b
cel oct ed fatah Bomue rtical sfal Bl "faties' By vASEHNARRTS
bel ongs. d\ﬁmvplsﬁ'on%%e&t&mﬁeﬂéﬁé @Dﬁq_m + _hydrophobl c) am no acids

i ncl ude al anine, . 1'sol euci ne, valine, proline, phenylalanine,
trypt ophan and met hi oni ne. The pol ar neutral am no acids include
gl yci ne, serine, t hreoni ne, cysteine, tyrosine, asparagi ne, and

gl ut agi neFIGRIRE 15 - pdsischenistic repeeseritatishcdf ahenhypotressized! wsle of
arginine, lysine and 25 hi stidi ne. The negatively charged (acidic) anm no
aci ds i nchheleT ESRATIE digands iracnbiagengsis. anT k1 aisi depresented Bys{r)j fidl2ided
within the scope of the invention are proteins or

17 is represgmtgd/ by7(’) TIE-2 is represented by (T), VEGF is represented
PCT/ US97/ 135 fra or derjvatives thereof K whi exhi bit the
o or B [t and fiksh S STEGF EedeRtor) 14 JSBFRSSRIGH DY e 5 | | yande

descri bed herein, and derivatives which are differentially nodified
during or after translation, e.qg., by glycosylation, proteolytic

cl eayage. AGiage160. 94 Sty IYERASKIER! Shube SHoBlemectompdial | 0and,

etc. Functionally ~equi val'ent nol ecul’'es al so 1 nct u 0 es that

contain  expré®sibhi gatteansof TIBYATDY, FUETahd VEGHR durgsy | aigiogehiesls

result from expression in a particular reconbi nant host, such as, for

exanpl e, ldssociatetewitmaloliailhy| developrhenh anducerpus cletéam foaotagioral in

e.g E. coli

(e-9 the)ovary of a rat that was treated with pregnant mare serum. Column
1. Early pre-ovulatory follicle; Column 2: pre-ovulatory follicle;

20 Column 3: early corpus luteum; and Column 4: atretic follicle; Row A:

bright field; Row B: VEGF; Row C: TL2; Row D: TL1 and Row E: TIE-2

receptor.

FIGURE 17 - Comparison of amino acid sequences of mature TL1 protein
25 and mature TL2 protein. The TL1 sequence is the same as that set

forth in Figure 4, except that the putative leader sequence has been

removed. Similarly, the TL2 sequence is the same as that set forth in

Figure 6, except that the putative leader sequence has been removed.

13
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1 0 expression systens. The present invention al so enconpasses

t he nucl eoti de sequences t hat encode the proteins described herein as
nodi fi ed Wé&ogndteands, as wel | as host cells, includi peTReRw13557
bacteria, viruses, and manmmalian cells, which are genetically

[ dt d t h tei 15 f [ t sduct i on,
nfect i ORI dpAGIE ot oHbes, Aroao. dysafs; 8 BGoR4ngLith b a¥Ehencodi ng
th di t1 o | _ . Co . I .

e, od EhfidadbRatd hAEIRIdyes SFSEIRFcE RbRs B! AR P IS o
nucl ei c Pé‘é%ﬁﬁ/@ggl IBg -ggglgé %J f%’g? 'ﬁbg;:?gllnxegqr_\ds t hrough gene therapy

t echni ques cri bed, exanpl e, in Finkel and Epstein
FASEB J. 9:843-851 (1995); Guznman, et al . PNAS (USA) 91:10732-10736
(1994). © One skilled in the art will also recognize that the present

i nvesti oFIGURE t8conpdestenDbivtaot tRB¥Aceeglentc asultifdrid ifudtiuie ¢foTR 1
nodi fied TIE- 25 2 ligand encodi ng nucl eoti de sequence, under conditions

of nmoderand TL2 (Paneli Apand, thadntartonversion 6bTldxama dL2Shyitheok, et al .

Mol ecul ar . Coning: A Laboratory Manual, 2 ed. Vol. 1, pp. 101-104,
Col d Spr migation of \gne @ysteiner ffangl Bless (1989). Thus, a nucleic acid
nol ecul e 18 WO
98/ 05779 PCT/ US97/ 13557

cont enpl e invent.ion includ ng having.a nucl.eotide.
sequence%g{f?%dﬁ gr'o %ﬁ?ﬂ&uﬂ? dogjdgéﬁﬂgélﬂb"gdﬂﬂ#‘?i 'é'&f“?gﬁ'-zfd T

i gapd p r ride NehRA;n QS | as a nol ecul e having a
seqﬁgncehgfélngg?ggﬁj@%g (’tﬁgﬂ%b@hgfr}@saﬁéghch a nucl eoti de sequence, 5
and al so a nucl eoti de sequence which is degenerate of the above

sequences as a result of the genetic code, but which encodes a |igand

t hat bi ndHGURE220ecept typieald cuhve rsHmsingn TdE: 2digarid] 1s digaadbedgnd

other primary, secondary and tertiary characteristics that are

suf fi ci econyprigipgi the i firindgen+iké dosdaiil Bf2the digahdidsounddo bee fo so 10

as to confer on the nolecule the sanme biological activity as the,
modi f i ed dpreRin of g6 (Jiécfﬁeqie@'m@na to immobilized HiEsSeRCteINBAIN dA 2

provi des far_.an,..sol ate ugl.ei,¢ acid_nol ecul e encodi ng a nodified
TIEND | éﬁ‘rﬂi‘tﬁﬁgpabi%ys'ﬂ&%dcbdgfjf%t 83SfVE-2 15 receptor conprising a

nucl eoti de sequence encoding TIE-2 ligand 1 wherein the portion of the
nucl eoti de sequence that encodes the N termnal domain of TIE-2
ligand 1pIGURE! pded Rucledtise aid RedRELE SN0 acid (8ingtéaeder ddwr)

N-term nal dormain of TIE-2 ligand 2. The invention al so provides for

such a nseqiences of NEetigand-3i t The todingesequence starts at position 47.
The fibrinogen-like domaih starts at position 929. |
20 | . .
FIGURE 22 - Comparison of Amino Acid Sequences of TIE Ligand Family
Members. mTL3 = mouse TIE ligand-3; hTL1 = human TIE-2 ligand1;
chTL1 = chicken TIE-2 ligand1; mTL1 = mouse TIE-2 ligand 1; mTL2 =
mouse TIE-2 ligand 2; hTL2 = human TIE-2 ligand 2. The boxed regions

25 indicate conserved regions of homology among the family members.

FIGURE 23 - Nucleotide and deduced amino acid (single letter code)

sequences of TIE ligand-4. Arrow indicates nucleotide position 569.

14
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20 nodi fication such that the portion of the nucleotide sequénce t hat
encodes the coiled-coil domain of TIE-2 ligand 1 is replaced by a
nucl eoti de spgusios7eet hat encodes the coil ed-coil donmain of TI BCI/USS713557

i gand 2. 25 The present invention also provides for an isol ated
nucleic acid nol ecul e encoding a nodified TIE-2 |igand that binds and
activates TIE-2 receptor conprising a nucl eotide sequence encodi ng

TE21i gﬁ%RE 21 WGiQEBtiHBeaREr 4680ced éﬂhﬂw@l&éieowiﬁqlgwtt@nesué?at "o

encodes the

98/ 05779 sequences of chimeric TIE ligand designated 1N1CBET/(&erd39)7 The
termnal donain of TIE-2 ligand 1 1s replaced by a nucl eoti de sequence

t hat encodmstative Nadermsequedoenis esficotied by ngaiheotidesdl480.ch is
further nodified to encode a different am no acid instead of the
cysteise residue encoded by nucl eotides 784-787 as set forth in Figure 5
27. A serine residue is preferably substituted for the cysteine

resi due. INIGUBENES eriuelactide apdedaduredcaming agifetsingle detter cade)
oS! due erRRNANGSS MiAIIATRTIESUGand desigbaied 22 Ho(Ghfasrer 2)a The

serine resj . 1S er bst i LALN si due. 10
The pr eserr?g‘!éﬁ'\ygnﬁo%iéralsgghépg%i Eéesér*%q%%q{ysk{l&lgéﬁﬁgﬁl i?‘géa'aci d

nol ecul e encoding a nodified TIE-2 |igand that- binds and activates
TIE-2 receptor conprising a nucleotide sequence encoding TIE-2 |igand

1 whi g | SFIQUHE <Xb LoNaBRUIRIe! atidf deteekdaghiinoaatid (sinbhadenér idddle}d
cysteline residue at am no acid position 245. A serine residue is

pr ef er abl yseglisncésitofdcihionetideTIEY figandedesikjndiied 1N2C2F TehirhererB)i oiThe

further provides for an isolated nucleic acid nol ecul e encodi ng a

nmodi fi ed Tp@tativie deadet Isequsiness ivenerded oy nucleotidesTIEB0.20 2 receptor
- conprising a nucl eotide sequence encoding TIE-2 ligand 1 wherein the

portion of the nucl eotide sequence that encodes the N t erm nal

Such & nucFUSURE &7 moNbelsuidR At aelifbed] bk Brdl tHingle tewdf BAd8FS ' oi

| gandsy seHEPREEH U Einidhic PEP SRn BeSRARE NI CHE Hehimera 417} THE 2
domain is Eu_ﬁ'ﬁﬂ/é Neh88Msdduehdtl ¢4 eidsied Bip HiklesigS 11 human
i mmunogl obUul I n gamma-1 constant region (1gGl Fc).

DETAILED DESCRIPTION OF THE INVENTION
20 |
As described in greater detail below, applicants have created novel
modified TIE-2 ligands that bind the TIE-2 receptor. The present
invention provides for a composition comprising a modified TIE-2
ligand substantially free of other proteilns. As used herein, modified
25 TIE-2 ligand refers to a ligand of the TIE family of ligands, whose
representatives comprise ligands TL1, TL2, TL3 and TL4 as described
herein, which has been altered by addition, deletion or substitution of

one or more amino acids, or by way of tagging, with for example, the

15
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20 WD 98/ 05779 :

PCT/ US97/ 13557 The invention further provides for an isolated nucleic
acid nol ec sios779 €ncoding a nodified TIE-2 Iigand that bi nf@r,g%,,q?s not
activate TIE- 2 receptor conprising a nucl eotide sequence encodi ng
TIE-2 |i iq__and 2 wherein the portion of the nucl eotjde sequence that

encodes ﬁelpﬂm%n of Mﬁ%l‘ Thai RUbWhicR Z?H‘Q‘énﬂ.szabiéilt)deﬂofabém thige
ImE\élie? i Ie?ﬂ%‘? aeeptel’ Molfifed °T 15 ool 1S doRigdeds @ﬁgﬁerﬁ%ﬁ@@codes

i1 od-cai ! IE. 20l . i
encod: ng 0ABC: affifiAg. at lett B DeiibhIaf s Hrkt HIB-2' FiaRl abdtalici ot de

sequence pRifigH’ 60 o skond"T1EL? | FEARACKARM 18 aRfERNt £OHS AR! itAD I8y (! 0&!

Fc) . e I nvention es for an 1solated nuclert acfd

mol egul eway of ABAMHWRIhG eXethpicdtte Hirst! T2 iigad BENTE 1buhddegs not
activate TI'E- 2 receptor conprising a nucl eotide sequence encodi ng
TIE-2 | i gesdndl THE-2 digand is tTe2.poTheoinvantiore emvisiensi dtheyequence t hat

encodes the ~  fibrinogen-like domain of TIE-2 ligand 1 is replaced by a
nucl eot i égembinativaguaising tadditionad dEE-2htigainidr faondglyn meéembetemiforf TI E- 2
| i gand 2. The inventiqgn also provides for such a nucleic acid nol ecule

further exampigei th&r sembinatiops ¥y creating anehimerisotiiBe2 skganrd care hat
ol cot i ADSSIDIS, GBGiRBG bk PahdBaged: o BHTedarBpInaliss WopraiLIpe
encddea st igangh i selefted Horn e Grobl Kol STste i St T TER, T3 7and 927
compri o a4t NSO Ts SR RIGHEZ itBterh I TSEIROTHE selsctse
second Tlfford {Heognduptedribistinglidff FLENTLZ, 0N BhendiTE4, wherein the

21

The invention also provides for an isolated nucleic acid molecule

15 encoding a modified TIE-2 ligand. In one embodiment, the isolated
nucleic acid molecule encodes a TIE-2 ligand of the TIE family of
ligands, whose representatives comprise ligands TL1, TL2, TL3 and TL4
as described herein, which has been altered by addition, deletion or
substitution of one or more amino acids, or by way of tagging. with for

20 example, the Fc portion of human IgG-1, but which retains its ability
to bind the TIE-2 receptor. In another embodiment, the isolated
nucleic acid molecule encodes a modified TIE-2 ligand which is a
chimeric TIE-2 ligand comprising at least a portidn of a first TIE-2
ligand and a portion of a second TIE-2 ligand which -is different from

25 the first. By way of non-limiting example, the first TIE-2 ligand is
TL1 and the second TIE-2 ligand is TL2. The invention envisions other
combinations using additional TIE-2 ligand family members. Fc->r'

example, other combinations are possible, including but not limited to

16
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WD 98/ 05779 _ _ PCT/ US97/ 13557
first and second TIE-2 |igands are selected fromthe group consisting

of TIE-2 Li qemdsds779Tl E-2 Li gand-2, TIE Ligand-3 and Tl E Li gan®CF/US97/13557
Preferably, the chimeric TIE |igand conprises at |east a portion of

TIE-2 Li ggigsd é&ﬂbgné’t‘géﬁé CWthelﬁ' '?h% S #g%t%g]; fcléic acr%T%léEM%”Erﬁbd’ésgo

provi des a nuclelc nol ecul e th i meric and

as set ol o TIE-24igdfd whichPlis 24 cHingeric TlE@/ﬁgfaann oi‘:lrﬁﬁnﬁmglrldjes

a chinmeric TIE ligand as set forth in Figure 24, or 27

i nvent i on plortibhedt ra dirstdigand Betected Tirém ltaengrmp léonsistinigogfhTLN, Fi gure
27, nodified to have a different amno acid instead of the cysteine

resi due efdd@iedLByandcTkd; andsa7partikay.of a secondhyligegnd,hdifferemt fsomnthe to
one skilled in the art for the i nsertion of DNA fragnments into a

vect 0B ma)flrbb ligasdl, t selested rfrem @i@rﬁwwrﬁ%lﬂm@c@f)ﬁibna&@ ngld avdified
TIE-2 1i gzsﬂ_ usi ng appropriate transcriptional/transl ational control
si-gnal s a 4.he prot ei n coding sequences. These nmethods nmay include in
vitro reconbi nant DNA and synt hetic techniques and in vivo

reconbi nati ons (genetic reconbi nati on). Expression of a nucleic acid

sequence Sﬂf %%e?ﬂ ZiQ\vgn'ﬁB | Ebﬁfpdrﬂgs ZtHé QﬁBngérd PRE. Qdﬁgéhég.mé%s théi! eof

may be re SECO nucl eic acld seque I'S operably

i nked toﬁrﬂﬁE@ acid se&BQhEé§d al Ev@ll'égaﬁm&i&fﬂlf%x rﬁﬂ??gevéHﬁh 3 hat the

nmodi fi ed Igand protein or peptide |

transfer mpevedf) bb?well as I ishastt pRtidesy eorhpris wmmmlons,
expression of a nodified TIE- 25 2 I'igand descri bed herein may be

control | edddlgtiong promseetioeahamstants of thel descrideteequendes,awhich
Pronot ers whi ch rr:t% be used to control expression of the |igand
i ncl ude, KindaltErdtrecepiareandoach@s gggnists or (antaigeaisisethenects i bed

S t 5:1-.20 991
'22 quint o ertlaﬁtﬁolrgéy?ggﬁﬁgpse in v}h]ich Qnmo acid residues are substituted

ature | or Ssidugs i e Spdn s oiERfling 38, AUshERL Hetlod naF S Cpear

L% ! T varBER, BRE1 8 R S5, doid 086ich R R e Sholnltcqfiopecr

ki nase pr%ﬁﬁﬁﬁtuﬁwgﬁ?raﬁbﬂ%r anfinec adii{s). of\cadsin§itar pol&rity whicktcts
as a functional .equivalent, resulting in a silent alteration. Substitutes
for an amino acid within the sequence may be selected from other
members . of the class to which the amino acid belongs. For exafnple,

20 the class of nonpolar (hydrophobic) amino acids include alanine,

leucine, isoleucine, valine, proline, phenylalanine, tryptophan and
methionine. The polar neutral amino acids include glycine, serine,
threonine, cysteine, tyrosine, asparagine, and glutamine'. The
positively charged (basic) amino acids include arginine, lysine and

25 histidine. The negatively charged (acidic} amino acids include aspartic

acid and glutamic acid.
Also included within the scope of the invention are proteins or

17
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1445 (1981)), the adenovirus pronoter, the regulatory sequences of

the netal |l ot hi onein gene (Brinster et al., Nature 296:39-42 (1982));

pr okaryoti sion vectors such as the [err]-|actanase

(Villa- KarOSPRSTR ' O 00 Ratl. Acad. Soi. U S.A T s hass
(1978)), or the tac pronmoter (DeBoer, et al., Proc. Natl. Acad. Sci. U S. A
80: 21- 25rageEnts 05e@eavgtjve@smeneq5r which sexhibit rtheos@maner similar

PR eldp | A S P 1% W BT v ™
e corel aSAGh RN B8 R R SRR, Y 1
o Ao e@g@d@'%Iﬁé.»ﬁral&éﬂ@g*'egswg%:ﬁbkhé%ffoa%si .

t 38: 639-
646%?1 ﬁ%%ggl?@g?@g% o, prlur'%‘e Bric> @é’ﬁ'tc’n(% 50: 399- 20
409 (198§a;mm|ﬁlormbrbcdtb@aawquscmd@5n5ﬂe°cd|é§8mat icovitaim gene
control region which is active in pancreatic beta cells [Hanahan,
Nat ur e 3ifpdifibafidfs( 1BR3uHing nuteghinall modidivations, r avhiokgi @sult fromhi ch
is active in lynphoid cells (G osschedl et al., 1984, Cell
38: 647- 668preRsiORsined particulagsreaembinard 180535838 ag) denraxampte, B5
al ., 1987, Mol . Cell. Biol. 7:1436-1444), nouse mamary tunor virus
control tesgiipal methylation: whighi @ccuss i buicartaipr b@terlawghm E.gelihast
cel Ia (Leder et. al 1986, Cel|l 45:485-495), al bunin gene control
reg? n vﬁFBFﬁﬁsgoﬁc?Y%tgm% liver (Pinkert et al., 1987, Genes and Devel.
23

per uso7 13ssThe BreSaibfirensian alsg, encompasses, ihe diclegtieeosepus SRS

which is t I &S I I
5: 1630 1008, 6YEol8 the protéms %gam,ﬂf hefefft as, bt 538%? I III%a'%é) as

1-antitrwesi ;so®est coslts Oindladm?gl veast, Wadterias drusEs, idnd hﬁalmmmahKel sey
et al, 1987, Cenes and Devel . 1 161- 171), bet a- gl obi n gene contr ol

regi on woels, whiabt ate genetyzalkyl engineered e prasycentbe proteirivgby alg.ure
315: 338-340; Kollias et al.,. 1986 Cel | 46:89-94); nyelin basic -
profl 8i n grmfesﬂpnm tr@é\ﬁmtm,cnnﬁgctlon %’(ﬁq“@‘Pthﬂmgo@IVendr ocytes in the
brain (Readhead al 703-712 ht chai n-2
gene conPGTOIPRtie f alicieic,aaid congodifg B8 SateR Tl 2s)iBinde 5g5.

Nat ure 3 3 n : d | e g ol
Nat e SHSERBEORbroRTh o sulHRCBBANHIph ) BT F1FS AR HE 5 BARLS

Sci ence 2o le""ﬂc?orihéﬁg)sesTﬁﬁroducttérﬁ‘V@ﬂtthQnnuéfeﬁ@%cxgnéwwsﬁd%ﬁ’hed

production of antisense conpounds ch are capabl e of Specifically
hybri di ziThg-2v ligareds dnrsugte géndNhetapy ten:hmbm ssuardidd ésl ddderibdd,gford to
nmodul ate its expression. Ecker, U.S. Patent No. 5, 166,195, issued

Nov @ber mmmswn Finkel and Eplstem RASERdn 9:843t361 i(1895)] Gyzreapr &si on
vectors capabl e |licated in a bacterial or eukaryotic host

conpri si M PNAS ép@A) 901750792 736 (1994).

One skilled in the art will also recognize that the present invention
encompasses DNA and RNA sequences that hybridize to a modified TIE-
25 2 ligand encoding nucleotide sequence, under conditions of moderate
stringency, as defined in, for example, Sambrook, et al. Molecular
Cloning: A Laboratory Manual, 2 ed. Vol. 1, pp. 101-104, Cold Spring

Harbor Laboratory Press (1988). Thus, a nucleic acid molecule
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~acid encoding a nodified TIE-2 |igand as descri bed herein, are used to 20

transfect a host and thereby direct expression of such nucleic acid to

produce a ' 'oggl,,TI E-2 ligand, which may then be recovered pOT/BSI7/13557
rve

bi ol ogically a%sjf form As used herein, a biologically active form

] on RBALbe e 15 o el 550 e B8 o AR g 1o
Pore yhubtfecBbdgSST 30,50 BHIOBTETE bl 1 PhGblLTREY
K nase. doTLRgcbrafdrel P SEPhGkcriodh! LR 48 Woll B8 B AIGLER Sy 4

24 sgguenc%@%d@@&ﬁdes that hybridizes to such a nucleotide sequence,
PCT/ US97/ 13557 enbodi nents, the active formof a nodified TIE-2

ligang isap@ealstia nuclectitie sege@micecwhich riscéegencrate bhahebabeve as a
targeting agent for the receptor for use In both diagnostics and

t her apeut isegquehseacasralassalt of thev génetic fvoghdyoblitrevhiish eéheodes iav digamdn
need not confer upon any TIE 5  expressing cell any change in phenotype.
Expr essi othakbinds TdEr2 aiecepton kadgutich s tan @minge acikraaquente and by
four general approaches: (a)  DNA-DNA hyhbridization, sence or

absence ofth@hrRdmaryeeq : ‘iyorﬁf,'d(@rﬁé_ﬂ)r6Q§Tﬁﬁf96!(st%l)‘?$gég?édare
N
nomiTdgoud 55 SO eRCol e b RRTRe THE Sam e RRRMIER S IBL A e e

second ap%gaﬁﬁé,d Hhe_éeﬁ anééécﬁﬁéaoﬁégﬂﬁt. system can be identified

and selecte ased upon e presence or sence of certain "marker" 15
gene functions (e.g., thym dine kinase activity, resistance to
antibiotics, transformati on phenotype, occlusion body formation in
bacul ovi r URhe girespnt dnvedtioy phhevidesefor @n déofatedi guctEiveacich rhbkecule
vector. For exanple, if a nucleic acid encodi_ng a nodified TIE-2 |igand
i s i nsert eehaadingnat modited ef | Eréh digeagu dhat indshandeactivatesp TIE-2
reconbi nants containi ng the inse[t can be identified, by khé absence of
the riek ker’®GERICT GRBIRTGHNGI A DHE!AAtIGe) saquenesh encrdnpi Aake ligand 1

bt oAb BB et HE T AR SRR T FHADAF e, -
1 gand gener el BERIAA of TIESPChORNR, | NSPREFILER, B, 2 MRLIeckRe, feBuence
receptor ahat disdder thBeNe@irmihal Riomxirb®ft R ligany & or The aifiveation

det ect abl e anti body or portion thereof or by binding to anti bodies
produced agsonptovidesnfuti sueH &l Rugldicgacid pnoleiute owith perfuirtirer
20  modification such that the portion of the nucleotide sequence that
encodes the coiled-coil domain of TIE-2 ligand 1 is replaced by a
nucleotide sequence that encodes the coiled-coll domain of TIE-2

ligand 2.

25 The present invention also provides for an isolated nucleic acid
molecule encoding a modified TIE-2 ligand that binds and activates
TIE-2 receptor comprising a nucleotide sequence encoding TIE-2 ligand

1 wherein the portion of the nucleotide sequence that encodes the N-

18
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25 WD 98/ 05779

PCT/ US97/ 13557 thereof. Cells of the present invention may

transientl ef erably, constitutively and permane

nodified T %’ J}/qsﬁ‘; and as descri bed herein. In the four{%ég"ﬂg%ggﬁs DNA
nucl eotide priners can be prepared corresponding to a tie specific DNA

sequencetermiagk domain iatef E-Soliganchdnis ¢eplaged dyPernacieetide sequenoent .

PCR Protocol s: ide To thods a | jcations, Edited by M chael
N Tt St ghcodes tHexRLiimingh emlmgggﬁjﬁ@pg li§aha °2 “andowhihodi nant

lsijgf?ggug Qefr Rrﬂg{’b&ir?%gftgyeggégtpgczgl'fg am'QOaéﬂﬂﬁéﬂ%?a Fﬁfo%@?en )
P

1ot e rectuielll fegidle bhcddsicby alBlebids M84187 BRIk forth inf BEMELFTS
ei ther asy 5°|Nb§§rlﬁé°P@élHPe°Ls aﬁféf@{%bl? dQUbQﬁfUt@a ft:%rr 3 Cﬁystemé(:h |t may

be extracted quantitative 8M guani di ni um orrde and

di al ysi syégidaecoridaapothét femabuuheﬂm tﬁ@tm&@ﬁ@%udlﬁoléeuw §erfurthdrur t her
purify the ligand, affinity chromatography, conventional ion exchange

chr omat ogicdifigd by derpdddix diffeeenttdaraimo acidcinsteadogf ahby argipyes se phase
chromat ography or gel filtration may be used. 20 In additional

enbodi nenesidoe eneodedebyi mcle@éld!?@sdtgi%'ém i aSgseiana'ﬁh in Figiateai27.i nAt he
Exanpl es, a nodified TIE-2 |igand encoding gene hay used to

i nact i vaserise TrRelue dst preferablis gaostit uiR efagy ﬂnarrargjgm% residue.
reconbi nation, and thereby create a TIE ligand deficient cell, tissue,

or &% mal . For exanpl e, and not by way of limtation, the recombi nant 25

mutat§ on o Exanh v ERIGnCRE RSO AE Tol o SiS?Bﬁ%%?’! Dupleibnagie, Ve
TIE 11 ga?ﬁo@cﬁi\@%é@dtﬁ ”ﬁ nﬁ%'ﬁe@ Esirl?gé SN raQ:'rtTgov%fteé

sui t abl e pronoter, |ntroduce I nto as an enbryonic

26 TIE-2 réUépﬂSl’O&Yrﬁanmg nucleotide sequence encodmg TIE-2 ligand
PCT/ US97/ 13557 stem cel | by a techni que such as transfection,

t ransductli evhicbris modified to encode a different amino acid instead of the
15 cysteine residue at amino acid position 245. A serine residue is

preferably substituted for the cysteine residue.

The invention further provides for an isolated nucleic acid molecule
encoding a modified TIE-2 ligand that binds but does not activate TIE-

20 2 receptor comprising a nucleotide sequence encoding 'TIE-Z figand 1
wherein the portion of the nucleotide sequence that encodes the N-
terminal domain of TIE-2 ligand 1 is deleted. The invention also
provides for such a nucleic acid molecule further modified so that the
portion of the nucleotide sequence that encodes the coiled-coil domain

25  of TIE-2 ligand 1 is deleted and the portion encoding the fibrinogen-
like domain is fused in-frame to a nucleotide sequence encoding a

human immunoglobulin gamma-1 constant region (IgG1 Fc).

20
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injection. Cells containing the construct may then be selected by (418
resistance. Cells which lack an intact TIE |igand-4 encodi ng gene nmay
then be i demods/estzo . g. by Southern blotting, PCR detection, PREUSIELISSS
bl otting or assay of expression. Cells lacking an intact TIE |igand-4

encodi ng meimnv;ggﬁ@.g%ﬁué%%vm ap!ryaﬁnwogté‘oe'd@clbfb g;;dcggcuue

transgeni c an ficrent "I n suc gand. Such an ani na

used to dehicedirdgesirhbdified VIE2pligaadstsat bindmibyt dependentadtpeaitet MeE-

i gand. 10 The present invention also provides for antibodies to a
modi fied 2 recegidr- oinpyising desoucleetidec sequeniciec enzoding eTIE-2f digadet ct i on
of the ligand in, for exanple, diagnostic applications. For

prepar at i avherein the pontben vfathannuclegtide sequence thahencodesditheed-TI E-2
| i.gand, any t echni que_whi ch provides for the production of antibody
nol ecél es tegmina demain ebldEcR|ligande2 isndelatedr e The ipventien. alsn

TP Bbvges R AL SR SR T RBERRY 4510
(e P Bvion of Sl LTSNS SRRLS el BEBReE b ) BOMRRIOSY
ronae! oot 2 g efetard o Bhioh"oHRENRY SR pbRcRa oS

wi thin thgjeCaBfnain is HisédGnPirERfNto! BYADEILlde sequence eﬂ&dmg()&' onal
ant i bodi es may be human nonocl onal antibodies . or chineric htiman- nouse
(or atder mpaaheihmunoylobolih gatirhad eonstant rdgiem (lGAclFe)al anti bodi es
may be made by any of nunerous techni ques known I n the art (e.g.,
Teng et al., 1983, Proc. Natl. Acad. Sci. U S. A 80:7308-7312; Kozbor
et al., 1983, | mmunol ogy Today 4: 72- 79; O sson et al., 1982, Meth.
Enzynol . obhe&.ipyenticR %\grrthgr ar%'tqvbggs;, for an isolated nucleic acid molecule

27 WO

PCT/ Us97/ 18fpding agﬁx’a%?é%&Eg-@aygs@%aeﬁspé@dﬁo%m% notnaglvate TIE-
084 hy o HeEBptERotprising"a AU RE Vethidhed ShdtHingTiE 2 g 3 -

Naturﬁs 3l4yRerdin the ortion YRIthRUH URICORI SSq kYl thatt 8Fcsdés "ime be used
e HUC'[I ant 1 bo

for t 5 pro n of pol yclonal dies to epitopes of a nodified
TIE-2 fibbri ndikec dopesinhef eTtE-Fdigdrite Prisdreplacedobyaat nuetyotider i ous
host animals, including but not limted to rabbits, mce and rats can
be i neeqiance that reneades thet fibanogéintiikel domain | ofgdil;2 digand ragnment
or derivative thereof. Various adjuvants may_ be used to increase the

10 | nnunﬁhegﬁnmnhp@slabﬁgdo,romﬁmfpﬁgs'éﬁh_t%emh@l@tc #ridi goleghle ifHEthedi ng
Shcn"S% ol oo bl g8 bEABhSSE oA TRl sBbtudhal S Bhcoces
lysolggi thily, Jhidtotbif RithdM Sf RIEYANIHIRY PSR Hdlfiaced byeEUhatRibtide

sequence that encodes the coiled-coil domain of TIE-2 ligand 2.

The invention further provides.for a modified TIE-2 ligand encoded by
any of nucleic acid molecules of the invention.

' 25 |
The present invention also provides for a chimeric TIE-2 ligand
comprising at least a portion of a first TIE-2 ligand and a portion of a

second TIE-2 ligand which is different from the first, wherein the

21
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keyhol e |'i npet hennéyanins, di ni trophenol, and potentially useful 15
human adj uvants such as BCG (Bacille Cal nette-CGuerin) and

Cor ynebactgr.i rvum A nol ecul ar cl one of an a‘?‘:g&g}q a
sel ected a‘9 %I ed TIE-2 | i gand epitope can be prepared by k)ré%gvs\z
techni ques. Reconbi nant DNA met hodol ogy (see e.(g_‘. , Maniatis et al.,
1982, Mfirstubnd seoandgTiE-2digands aret sejeqirdufiom Aial gBpuipngoHsisting

Labor at ory, d Spri arbor, . ork) nmay be_used to construct
nucl ei ¢ Qgi-ﬂg q'u‘@ﬁ'é‘éi;?mﬁﬁénz L'gan‘%ﬁco’\ﬁg I—‘ﬂ%’%‘l@‘tﬁ gl Td%t Higand-Ael ecul e,
or antig he present invention

pr ovi desBP %%rgﬁhrlggi‘i/e%ﬁlﬁﬂﬁ e'gl%g?grétﬁ .%%mpﬁif}e;_s.f Pgd-!ﬁ-éﬁ 2 ORI Sfnt i body
ol ecul oI5 08H: GRS Porldet ot TIE-2 FRARYTR MO O i o suen

fraggents include but are not limted to: the F(ab')2 fragnment which
can be produced by pepsin digestion of

28 The inveMBdiP/d15¢ PSrovides a nucleic acid molecule that encoda,{s]_a
PCT/ US97/ 13557 t he anti body nol ecul e; the Fab' fragnments ich can be

gener at eghieric TIE digaridiast set dosti in dRighre duks26f 28)eofF@Eh' )hé r agnent

and the Fab fragnments which can be generated by treating the anti body

mol ecul einventian taispapeovidesda achivnenc n'ljlédigand /asg iseddfortivlinchigirently, be

purified 5 by known_t echni ques, fe.ﬁg‘?, i mmunoabsorption or i munoaffinity
H s

?:hr orrgt o%ﬁap?@-, OF e et BEr HPIETYIQR:t mﬁviags HpLahimearim T|Eh“99€fdf a% mance
I qui , . ' . \ T

i :Elsglﬂt | éﬁ%? 3:&%853 2&%3?2@5\0 ‘ﬂ'aﬁﬂ%&%ﬁ  ifferent pgiog: ARG RStEatbunt
contact: 5 k. ByEiing: ERBug sRoleRd By Ruckaiass ey,

whi ch specifically binds a nodified TIE-2 |igand so that the
anti body forns a conplex with any nodified TIE-2 |igand present

in the s &f My méthodd knoWwasty iohe skeletNthedfart Her aBEPirYerfibA of

thereby neasuring the anmount of the nodified TIE-2 ligand in the
bi ol ogi cd)NSafmalgments into a vectorhenaybentused ftorcdrstrect expassssnan assay
for neasuring the amount of TILE receptor in a biological sanple by 20

a) 1&ontv@story anrodingl agmadifiedndile-2i ligand using: apRsoprigiéid of the
Vet oS et Aptohgfi'ariSato sl BofySErBlieits sk Bor sistein oy
measuri n%etcnfences. These methods may include in vitro recombinant DNA and
synthetic techniques and in vivo recombinations (genetic
recombination). Expression of a nucleic acid sequence encoding a
20 modified TIE-2 ligand or peptide fragments thereof may be regulated
by a.second nucleic acid sequence which is operabiy linked to the a
modified TIE-2 ligand encoding sequence such that the modified TIE-2
ligand protein or peptide is expressed in a host transformed with the
recombinant DNA molecule. For example, expression of a modified TIE-
25 2 ligand described herein may be controlled by any promoter/enhancer
element known in the art. Promoters which may be used to control
expression of the ligand include, but are not limited to the long

terminal repeat as descﬁbed in Squinto et al., {(Cell 65:1-20 (1991));

22
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anount of the TIE receptor in the biological sanple. 25 The
present invention also provides for the utilization of a nodi fi ed
TIE-2 |i gandy@ksedyracti vates the TIE-2 receptor as described PCT/USHIABSSTN,
to support the survival and/or growh and/or mgration and/or

29 9 .
PCT/ US97/ 1%5?\/&’83 384}?% é&%mtel AGH %no@%rq?'ﬁt nge&%armgggr' e@?tw& cells.
Thus, thea¢_;qqh-310) TRY bmvsgpom%terswlmnﬁmv %'Stﬁ}ﬁghfal fepleat*dfB! €.

endot hel i In cultu Furt her creation by
appl i cant spejméterodbhtdifed! fr 2h&i 88NN ot rﬁ’nnal he Eb’? &f PRSP ItrcBRmd! es

the utilization of assay systens usefu he I dentification of
agoni st s ovirget(damasictopfett ak, Tél 2225@1}0@7 (1980)§u¢heaheayesymyanmme
woul d be useful in identifying nolecul es capable of pronoting or

i nhi bi §i ngkinageoprometey. (Wagnexaeiphab, Frocoridatl. AcashtBdi. nd:8.A. a8 st s
of the TIE-2 rece&or may be identified as 10 test npl ecul es that are
capabl e of 1#45e(t281)g mﬁt adeReVvitise RFeMQIgr ofthe "eg*ﬂ'ﬁéo"M Mqﬁw @ with

dified TIE-2 | d th b he T
ot agon §t@eamet%lﬁﬁfqnéaatsynbﬂzért .95 oo 'ﬂ?ﬂifﬁg 286’3 %41@8@%9 of
a bi ol ogi cal IQ/ ive nmodif.ied TI E’r gg ﬂ" gg recept i
measur ed, stPfﬁsdanBYﬁE e ﬁp eflSotN¢ 'HﬂSYEUBQSFS P(%PR%

h [ bI Kk f

E’| ggfl:il Roﬂ é?&?éﬁ“’?(@cﬁ“&agiﬁm@%@ t° %ee??i% Hap-arafl
phogp ryl ml? ?Lqﬁb %EEB?%@?S gr%doérﬂé%dé‘gmstt rggar?(r?gnpqg%%n a(tggd?{%, 'U.S.A.
TIE si gnal ghegy a1'9@?5)ga§3%63élsé’r"@Héfﬁlvﬁbtegﬁé"’\f rﬁrre@d‘rﬁsfrﬁ{]ft' ation 20

of TIE rece‘pt or be odi nent

engi neer edpheten@t 4As Sdﬁ@nﬂﬁlcE Aesencan, 242 74804 bﬁl MPn(iﬁ’bfmémr growth on
the addition of a nodified TIE-2 I'Tgand. Such cells provide useful

assay syst el@ménts ifcimt yéastnor other &dhigit suohl asghei Gal 4f ptdmotet the
receptor, or_antagoni sts capable of 25 |nterferin with the activity of

the nodifi &PHI (@iqomolgdﬁayarpg%a.se) promaier s PGK: tphesnheglycereh kinased
TTEL 2181 gaRORMCH o BURITE TRRSRRRNASR Promotere i Sy Toliewind R6CHR ng
ggtent'al ﬂ%%@c?fp?noq{ala%to?ﬁ%' $bions, which exhibit tissue specificity and
have been utilized in transgenic animals; elastase | gene control region
which is active in pancreatic acinar cells (Swift et al.,, Cell 38:639-
646 (1984); Ornitz et al., Cold Spring Harbor Symp. Quant. Biol. 50:399-
20 409 (1986); MacDonald, Hepatology 7:425-515 (1987); insulin gene
control region which is active in pancreatic beta cells {Hanahan,
Nature 315:115-122 (1985)]; immunoglobulin gene control region
which is active in lymphoid cells (Grosschedl et al., 1984, Cell
38:647-658; Adames et al., 1985, Nature 318:533-538; Alexander et
25 al., 1987, Mol. Cell. Biol. 7:1436-1444), mouse mammary tumor virus
control region which is active in testicular, breast, lymphoid and mast
cells (Leder et al.,, 1986, Cell 45:485-495), albumin gene control

region which is active in liver (Pinkert et al.,, 1987, Genes and Devel.
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Therefore, the present I nvention provides for introduction of a TIE-2
recept or Iﬂ s that do not normally express this receptyipysernsssyt hus
allowing t ese cells to exhibit profound and easily di stingui shabl e
responses to a_ligand which binds this receptor. The type of response
elici tecﬂ.(?@ﬁeﬂa@)’o@'t’hé'f@&ﬂ”q}?m | Q@ﬂe &ﬁﬂt"rﬂit regien Whlcsbpe%l aclive eitept or

el d a IR, ol BRRTNE O8f. mipl BA6M 648 Harmmer et
ot cout dnigBTe SH5Es, 45 Sﬁo?éih|a35h%y2°%'éﬁﬁ55§ﬁf‘5§%ne bEBr et o -

bept | de AR RAR'e P 1HB! MG ERelddinletvhl 1987, Genes arfy BEVEL. L0 De

described In a receptor specl e nore useful

systeems 1a61:191p! Betacylobire! yéne! Bontrol réglth’W%h% Cgc‘ o ity Mgl

(or a chrneric receptor conprising t extracel | ul ar domain

r ecept orcélly ¢Mogram nets al.s ULIBSBS Nétwre 1515:338+:04@, Koll4s aed alhe1986,
intracel lular domain of a TIE receptor) into a fibroblast cell |ine

(e.g., NCEBTEE6HRIHS); thyelisubask rprotpinoigente cdordo@s regnon rwhichoisral |y
nmedi ate proliferative or other responses can, foll I ntroduction
into fi breibredpsoligedendecdes pa &B@a‘}@inbgﬂﬁadaﬁﬁét 9t cﬁ' 1987w@¢|

5 BT AT St R st b AR sk
e 1
S e s TS0, 108 N QR a1, O

131- 152; r F%H '

3541- 354%%“51@%&8 ‘%Asrggéy)ésghg ho he adéie%* van tj{%igzég{?q vVi‘?llch % acﬁ'rveepgllr?at I on
can be agraygpobRalamis t(Masen letl BN 19868,n8cidrcd rzwdm@m?a) regRPtor as
wel |l as the parental cell |ine Iacklng t he receptor; only specific

ef f ect s mvenitiornc dutthler nencotripasses ¢heppooductiva b aruck;sﬂ;eascompoubds ng

medi at ed t hrough the introduced receptor. Such cells may be
31 which are capable of specificallygipdridizing svitieTa (seaweneg of RNA
WD 98/ 05779 PCT/ US9Q7/ 13557

furlfher BRGPHIG & medifigs J4E-2 ligand i m?éwgtﬁ ganaxpfemﬁoef k&g an
th g;ghpg%}/?ﬁ%}‘gt ég:Si S%I%;ﬁé%gg{jl @Rvg%tﬁ he %?%’sgﬁt ?ﬁvent I on
provides for Hegfs CebéSrdiRgPD thaJinEHIRIM: éﬁb%ﬁlﬁﬁdbé&&s”@é’bébﬁd of
being replicated in a bacterial or eukaryotic host comprising a nucleic
acid encoding a modified TIE-2 ligand as described herein, are used to
20 transfect a host and thereby direct expression of such nucleic acid to
produce a modified TIE-2 ligand, which may then be recovered in a
biologically active form. As used herein, a biologically active form
includes a form capable of binding to TIE receptor and causing a
biological response such as a differentiated function or influencing the
25  phenotype of the cell exbressing the receptor. Such biologically active
forms could, for example, induce phosphorylation of the tyrosine
kinase domain of TIE receptor. Alternatively, the biological activity

may be an effect as an antagonist to the TIE receptor. In alternative
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5 TIE-2 ligand and nucleic acid encoding TIE receptor. The TIE
receptor/nodified TIE-2 |igand interaction al so provides a useful
system for wngeodesrys ng smal |l nol ecul e agoni sts or ant agoni st s PCT/USYH1356Te
TIE receptor. For exanple, fragnents, mutants or derivatives of a
nmodi fi ed = 25l d Ld | i t Lol : t 10
not i nducé%@dlm er’ t}ﬁ%yggﬁggl %i ef%y.rﬁailf@é:pggﬁ ge['@?ﬁ?hg olﬂg tﬂgt
charact er caat f@dbgiizé TIE receptdd Brdl theassy eribaesa ttalggéﬁ'ﬁg hegent for the
characterization of active portions of the 'nol ecul e. urt her, the

i denti fi cpgtoptorf for Lsgaind bwthbtegridsticie badntimataprutids.t hih Jdocdrdance
crystal structure of the receptor/ligand conplex, thus enabling 1 5

i denti fi catitrorsuzch embddimentg, theeactive hlorme tgeich notkoonferdgponf anpeTIE
bi.nding site will provide useful insight into the rational design of

' novel sagoeixpressing aell amnichange in phenotypehe specific binding of a test

nmol ecule to TIE.receptor may be . reasured in a nunber of ways. For
exanpl e, the acttRfes |9§Hi‘f?§{8f3 (cntaing the cgene Mserls | can,bp dentified

ol ecul e BRulRY GenReas dppagaciips; nfal NADNA pibotifstion, ot Rrepeice or
¢ross-| | n%eo%etrﬂ:eno'? '%Qﬁjﬁéer"s Qn&e*dnét}’qsrgér,gﬁcé)i gr%pr_ession( o 'i%s%?@td ol ecul e

bound to in vitro. ecrficin bet weé est nol ecul e

d TIE | b ' t ir 5 t '
an m@éé#l%rﬁ\é% Hﬁ&e@(:g’idcﬁ '_c‘i@te'i:ﬁ%ﬂ.e” IR &%‘?ug&sgggﬁ@ﬂﬁé drebBRcH bAUe

properties that 1nte nonl'ir mting
examplee, tehdorgighogenefinsbetedirerdn @xpressionmwechsr dandbesdémdtedsby

Consi der a case in which a nodified TIE-2 ligand in a sanple Is to be
measur ed. DiEAyDNA diwbridizasioof usinegg genglles comprising sequences that are
32 - SUBSTI TUTE SHEET (RULE 26)

WO 98/ 057 wpmologous to an inserted modified TIE-2 ligand encogding g&re.13k5 the

(the test nmolecule), in parallel with a negatiye control (NC) containing
no nodi fi &PCA ZEF;F? \6%% be'

di 1 reach alhe JPF?!’_‘?H&"& Wl_ tc8ystain £pl, entified
Corcet "t HARGRCBABR oY BB, i o A
amourtS of G MFBRS! (B g Iy RIREC KA MARRA RsE et o

by det er mantigiotiee, arranefohatienr phdridtgped ovsliusicen BbBy2 fbrmatidnt hat

binds to the controls and in each of the dilutions, and then conpari ng
t he sanpl ebacblowirusp etct eadsed byrihe insertior eofnfoteigredgdnés dnl thand 10

in the sanple, the less [err]l-ligand that will bind to TIE. The
anount of Yeeter. - Fogaxamelmdifnaynueleietagidi apaodingneasuediigd TIE-2 ligand
is inserted within the marker gene sequence of the vector,

20 recombinants containing the insert can be identified by the absence of
the marker gene function. In the third approach, recombinant
expression vectors can be identified by assaying the foreign gene
product expressed by the recombinant. Such assays can be based, for
example, on the physical or functional properties of a modified TIE-2

25 ligand gene product, for example, by binding of the ligand to TIE

| receptor or a portion thereof which may be tagged with, for example, a
detectable antibody or portion thereof or by binding to antibodies

produced against the modified TIE-2 ligand protein or a portion

25
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t he anmount of radioactivity per cell, or by cross-linking a nodified
TIE-2 ligand to cell surface proteins using DSS, as described in Meakin
and Shoot Neuron 6:153-163, and detecting the anpu

| abel ed pﬁg?éﬁﬁgﬁ% cell extracts using, for exanple, SDS polyacf?#gﬁ$ae

gel el ectrophoresis, which may reveal a |abeled protein having a size

cor r esphereny. t Celle etdbet preseat finventipa- may dsaosierily syregpreferatdy;

nol ecul e/ TI E iq#graction may further be tested 8%,add+g% to the assays

var i ous CONSHtulYRlY o RNGn PEK eSS B gaeditiacht Tgsdsligandbasd the 20

Lo FRRBE AL AR 85 EACH A i o
(O TLE Y BbBSec ooy 1o%a RGN O Soprl e indh o1 UPt

ant ig- Tl ' I P{P'PRY c@eﬁ%ipg&?%?ei AR

expesct e?r?ﬂéﬁ'{egfmfde%e%b?hhgﬁg %:cgrrpet i ?% et vvefen I’- rﬂgéﬁm@%@

2 11 gandy @gidecTo Mutheds candrAgplicdrssst BditdnBy Michael A, Innis Bptfict ably

| abel ed nodified TIE-2 |igand includes, but is not limted to, a

modi f i eqAdddeid iIRy@sd [198@)). coval ently or noncoval ently

33 WO 98/ 05779 . _

PCT/ US97/ 1355Whe recombjnant digandtmay bebputfied, by anydeshoigue subichance, a

subst ance, t hat has enzymatic actjvity, a substance that may serve as a

subst r at@llows for the subspquent dasmatiomf ausdabla.cbiclogicaly artive h
actions erre or to.,a substance

gﬁéﬁ’é caPole. "Prataabedhsy lRrih 15 LG iBre ?»Zinehaexi%grepmeewp va
Spect 1 aram, nishoReiscLebRietRey AlsTakGply the tigand aRakr bR KeSvaredh T ng
the secapgldr teMsOkRAkFa4s ¥diBBle ®fotdins or HRJiddI6HioH Eﬁdiblsgaf?ﬁ(nﬂ E

receptor binding, including, but not limted 10 to, ce growth and/or -
di ff er enivhith on mayi beedkabetedrdqyantraively bgx8Nefuaiidiiiuphosphoryl ation

of TIE. For exanple, the ability of the test nol ecule to induce

di f f er erhydnochioride ardt diysisi m catterdanae Iwith well knowramiethodologyr abl e
cells that express tie; differentiation in tie- expressing cells but
not1§n clemsuagsl o durthert parify athe tligangdul affipity1 shromatcgsapby, of a
specific_test ol elcul e/TIE intera tiont A sim baa h anal ?‘/Rsfl s.coul d be
per f or meEPBYERRRRRl, 107 PHARAITAF cCIOMAgarRPhY. pydrophopliy nliracion

phosphory e B AR B¥Rrce CoRRR, SRRRmRBranY 2 SalRicann oy,

the art.pdugkdanal ysis m ght be useful in identifying agonists or 20
ant agoni sts that do not conpetitively bind to TIE. Simlarly,
the present invention provides for a nethod of
20 In additional embodiments of the invention, as described in greater
detail in'the Examples, a modified TIE-2 ligand encoding gene may be
used to inactivate or "knock out" an endogenous gene by homologous
recombination, and thereby create a TIE ligand deficient cell, tissue,
or animal. For example, and not by way of limitation, the recombinant
25 TIE ligand-4 encoding gene may be engineered to contain an insertional
mutation, for example the neo gene, which would inactivate the native
TIE ligand-4 éncoding gene. Such a construct, under the control of a

suitable promoter, may be introduced into a cell, such as an embryonic
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. identifying a nolecule that has the biological activity of a nodified
TIE-2 ligand conprising (i) exposing a cell that expresses tie to a test
nol ecul e anwo(981057®et ecti ng t he specific binding of the test REFVEHIBSEL 25
TIE receptor, inh which specific binding to TIE positively correl ates
wWth Tl E fL,telﬂﬁ 26N Wyl Y tSBRAIdUES StidHlidy trasRtRT, Shranddlrtioht ey
assaying tor direct "bindi.-ng or the secondary biol ogical effects of

gi4ndi ng, Bﬂediio%sgﬂ)s;;wmm airfing hthee rorimirlictamae thent beulsetdotedsbiuG418
PCT/ US97/ tesistance. Cielisi wbich flackganeintaehiidEs ligandsé anedingagenieamiay
or, in the phar maceutical industry, in screening a |arge array of
pepti de atemdie identifigdpis.ge hinISeutiharn( @!Q‘}?'PQpe‘BQng?ﬁtﬁ@ilpﬁs)Nﬂﬁ%emE
associ ated _biolo

enbod5m§nlb:]Q#’"Qh%irgglss?ﬁ\/%fngg‘%k;:sé%halr Sggﬂglrgcgﬁr‘rr‘gﬂﬁﬂa egér‘\f;:-lﬁs ﬁgglnig;n"tti "
. | ; o1 wet

ni 1 8) ecefqnf‘i%ﬂiﬁé' Gledna theh Be' fagdd ﬁuorngéﬁxfm#dvﬁgr?@%%39%@3%%3(8- ol us. |
A i . : - .

the-ori . sl s Betiient TP sLEAIGENAS “SOpRYT 2n: SPimEP ML RAE, ©

Each wel | | ¢ t ifi Qi r I W r h
and/ or di f'{‘ég?eg? ic!a?imoér:j%p%mc ,s&‘rjf"e"g'fg"r Eﬁ%??gﬁf’gﬁﬁ' r dof t est m% gg‘u?@%

coul d be Sigapdned for such activity in this manner. In
addi ti onal "enbodi nents, the invention provides for nethods of

det eatd ng or nedseirpregent Hnviegdion- lalée prividesyfar antibadiéyi tog aa rdédified
mol ecul e as _havi ng such activity conprising (i) exposing a test

mol ecul e tdEa2 Tiigandcdpseribpdohereini whichr arendseful ofati detectiomaef the

1t bindi t d (ii,) detecti I ndi f_the test I I
2oL 5T 8 I b e Ao AR sk aRiah . ©
t | at | & d-J ik tLVEE V..o A | RO, h 20
SCeDLT SRR, el AR PaRE RS E Bbnddh
b f fyl ; | . AT LRl LA
I (B oL R R PrSVRRA tof G0 pSASeUSH P SHiSEhY Thcodeseey

Bi ndig ofcdrtffudy el Fné® inl BURGRERhAY BBYUSED eV FbyasambYe 2fe
met hod known in the art. In preferred enbodi ments, the binding of 25 test

mol ecul e regbridomiat éetknique oemginakyl develogaditbyndKohlerabndi Milstein (1975,
conpete with detect ablé | abel ed known TIE |igands for TIE receptor
bi ndi ng. Nature 256:485-49%scas welleasi the driomariegchmigqueothe hvmasny Bf

detecting éeqle hybridoma technique (Kozbor et al.,, 1983, lmmun%?ogy Today 4_:72).

and the EBV-hybridoma technique to produce human monoclonal

20 antit_)odies (Cole et al., 1985, in "Monoclonal Antibodies and Cancer
Therapy," Alan R. Liss, inc. pp. 77-96) and the like are within the scope
of the present invention.

The monoclonal antibodies may be human monoclonal antibodies

or chimeric human-mouse (or other species) monoclonal antibodies.

25  Human monoclonal antibodies may be made by any of numerous
techniques known in the art (e.g., Teng et al,, 1983, Proc. Natl. Acad.
Sci. U.S.A. 80:7308-7312; Kozbor et al., 1983, Immunology Today 4:72-
79; Olsson et al.,, 1982, Meth. Enzymol. 92:3-16). Chimeric antibody
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ability of a test nolecule to function as an antagonist of TIE |igand-
li ke acti vigio/ogigd9qy | Sing detecting the ability of the nol ecude@riifornassy
inhibit an etffect of TIE ligand binding to TIE receptor on a cell that
‘Such an ,ant aganj st not interfere -

eXpr esses t he ce or

w i T EmUBEples Mevi be ieprEed FPAIHIAS r?d.rﬁeusef@étsggnmma%mmem
TIE-2 i

bi o::hferr; Wit &Wﬁgf‘g‘%ﬁ‘éﬁ Feef6he, My i 81,7 964 EP|'8§udf‘%tba?\°89-

B R Dhos S0l otk, 8114887 TakBUaOR ITTREBS) NatdheVafiagA 1cuct on o8

met hod of 'de'Vdridu§g>roceduF§§ Ikbmﬁnomé)téwmayl $5d G8PaRkLe of
neutralizing the bl ocki ng binding to the= receptor as well

as the npreguttoni dferpolycnﬁxabyantnbodiéw tee epMbopey ofcx ﬁfocﬂﬂébl MELNg

exanpl e, the nethod may be performed via an assay which is
concept uaglaynds descebetdohareifl | Sor 3he prodyctidiorofeaatipbdy, Mafiows: dyuistr body
may be bound to a solid support, such as a plastic multiwell plate. As

a contro|a,mmalksxovmpiadmgnbtttf nat limitedotp friabbits, Brice i apdoratei canhbe been

T 5" oo by ritinns WA 3 aoepid o o 5 3 dUkamertacty
oyot om mepriive,Shefeot. IRACES adhvBRI dmaYe b baed: te leita devnch
are1‘bapal?|1n‘?nt?ﬁof§glcal reﬁpﬁéﬁ%”ﬂgpggﬁ% @ﬁ%‘é 'h'o%?%é&eé' r@or b%'QQ' the

r ecept or body inding to e rece

tagged |iganfot Athited to FErelAY'S: ( c%ﬁxﬁﬁétesﬁﬁﬂ' éESM ”Qnﬁﬂe? él¥e

nol ecul e of Interest 25 together wth a known anou tagge gand may
be i ntr oduwmdd atso aluminurmhhydedkidendurtece raustive csfulds@m@@b Ismﬁnéyml ch bi nds
to the receptorbody may be neasured. By conparing the amount of
bound lysotemitinn, | plyaowici palyels, e polysamipins, t peplidespoaitt enmulstons;ontrol ,
sanpl es 36 WO
98?85779 keyhole limpet hemocyanins, dinitrophenol, and petentially, usefay

cont ai ni nol ecul es which ,are of bl i nding to

Che e fTuPanasthiants se ab FEE Brsile e e il "0

I dentifi t ng nmet hods well known to one of skill in

the art. wp&@#‘é@‘mwr of ligand binding is found, one of skill
in the art A WUILEUIEROYohe BETRTdRtIsSANdar 4 §él%%¥é?té? rﬂ%ﬁféﬂ ”ﬁE‘AQet her

t he bl ocker I's binding to the receptor or to the ligand, as well as
assays tdigand epitopercan bé pﬂwdnédckyrknmhncmbhnumesae%eed)mbmaMeDNA
" bi ol ogi cal activity of the ligand. For. exanple, Y using a blndlng
assay whimiethodology (see e.q., Maniatis et al., 1982, Molecular Cloning, A

20 Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor,
New York) may be used to cdnstruct nucleic acid sequences which
encode a monoclonal antibody molecule, or antigen binding region
thereof.

The present invention provides for antibody molecules as well as

25 fragments of such antibody molecules. Antibody fragments which

| ~ contain the idiotype of the molecule can be generated by known
techniques. For example, such fragments include but are not limited

to: the F(ab'), fragment which can be produced by pepsin digestion of
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10 enpt oys Bl Acore biosensor technology (or the equivalent), in which
either TIE receptorbody or a nodified TIE-2 ligand or |igandbody is
covalent|ly 3Q9N8I® to a solid support (e.g. carboxynethyl dePCFAPIGEISE”
gol d surface), one of skill in the art would be able to determine if the

bl ocker Wﬂh@%t@mg theiddigespise ! Fabalfiagrhentshevihichiagan beogefBestedobyt 0 15
the receptorbody. To determne if the blocker nolecule can neutralize

the biol ogedating theidigutfide fridgesinat, theed-(@b' sk ftdgrnent,handr the deats
perform a phosphoryl ation assay (see Exanple 5) or alternatively, a

functi onalrdijraantaywhigtc Bgansbe gendratdd dHF ayeativg Uthe Gritib @y Ymolecule
cultures of, for exanple, endothelial cells. Alternatively, a bl ocker 20
nol ecul e withtlpdpaidsand ahredusirgt agéntly Aotibddypemmiecnles mayrbe purified

of skill in the art would know to how to deternmine this by performng

an appr ophiyakooxngs dgchpiqueisneig.yi gmunnabsorptiony o deunmunoaliénity £
receptor. In addition, the invention fuyrther cont | at es
conposi t i GhyomatogrRRb; 'ﬁgf%awgfamﬂﬁrf@eiﬂéo@%esqaléﬁ ch'PgEnz domai n of
a TIE-2 |igand escribed herein. For example, .TIE-2 |l igand, 1 contains
2 “coi | ed rfgrmance AGHETMTOMIRIGGAPhY o RoCsrRRETian BEFERlI ng <o t he
Q;JC'F;?SL;-SGS)M The prRdHt Mventich’ fﬂnjtﬁgrOéngblﬂwapss‘ésa%qmﬁﬁu‘?ﬁﬁn%%é)'/ ¥orllS7

oct Usor) Tagesanng e difibunt of & modifieOTIEID NG in a biological sample

nucl eog i deby sequence of Figure 4 beginning at about position 1161 and

about position 1158 of Figure 5). The fibrinogen-1like domain of TIE-2
| i gand a) 2 icorakctiagethé obivtggitalnsample owitth taielewste ond emtiody
sequence as in 5 ligand 1 (FRDCA) which is encoded by nucl eotides

begi nni ng ar ourihich spepificalfy higdse as madidiedy JlEn3ggandksoddhat thef TIE
ligand-3 is - believed to begin on or, around the. amni aci d sequence
which is ARiRRAY PrMF: I% FArBRE X, ¥t A DY ’&P&'xfr'ﬂgqugﬁtg dioand) presest

forth in Fi_gur.e l,tjyreri zation of the coiled coil domains during
10 product i onmoﬂ{% ﬁéh?'ggr?d{ﬁnpers purification. As described in Exanple

19, Applicgnts P\%‘ér%gﬁﬂﬁg%@r%oum‘r"ﬁi‘é%e ddibid arld ?h%%%h%ﬁring the

domai n” conpfises t 2 recepto i ndi ng donai n. oner’c
forms of the fijrigueqest lthsentdined WE@tliqdm\ﬁMethea@W@@ida@ famdle.
the receptor. Studies utilizing nyc-tagged Tibrinogen-1ike domain, 15
whi ch has been "clustered” using anti-nmyc anti bodies, do bind the TIE-
2 receptor. [Methods of production of "clustered |igands and )
| i gandbodi es ar Ehgelfwiergien ifurtbayi encempaissescaanassapetg1mensuring the
1994)]. Based on e finding, a i cant roduced "l i gandbodi es"”
( )] amount o} bﬁé receptorgm apgkologﬂ:a? é)amp'lje eby J
20 a) contacting the biological sample with at least one ligand of the
invention so that the ligand forms a complex with the TIE
_ receptor; and |
b) measuring the amount of the complex and thereby measuring the
amount of the TIE réceptor in the biological sample.
25
The present invention also provides for the utilization of a
modified TIE-2 ligand which activates the TIE-2 receptor as described

herein, to support the survival and/or growth and/or migration and/or
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whi ch conprise the fibrinogen-like domain of the TIE-2 Iigands 20 coupl ed

to the Fc domal n of 1gG ("fFc's"). These |igandbodi es, which form

di mers, y bind the TIE-2 receptor. Accordi ngl Y, tr}f\c.r sent
i nvention ‘% errp ates the production of nodified TIE ’U89 ‘r}g%fﬁ

whi ch ug be used as targeting agents, in di agnostlcs or

t her ape difierapiigtieat phntl '@ud’ﬁcﬁﬁ’@%r@@rﬁﬁé'%éﬁbﬁ f ol hugaothe dtgﬂﬂﬂ 25
associ ated vascul ature wherein a TIE anta on| i s indicate

The 't nveTBYoREnLPBaF 7 (SHurP Briktit “FfoeHe o siasinien e adomneual cels

| i gand, '@ EQ gg@fnt or derivative thereof or anot her nol ecul e which is
a receptor B st or antagonist, as a therapeutic for the treatnent of

38 EultRe?BtRe ¢feation by ap plicants of 2 medified TIE-2 ligand for

PCT/ US97/ 1355 patients s rom di sor ers ' nvo VI n
tissgles e ormaesfeceptdmﬁab@e@rm%s dth&aﬁblﬁ id1CaBsay- a%'l??ﬁnﬁ%ééfﬂleﬁ)r”ay

be used Iin a hod of treatnent of the human body, or

met hod ofhe 1dendf|egnoal sf agonists or WléﬂsEoﬁeﬂwtﬁE-uaiFebepfbr
identified in association wth endothelial cells and, as denobnstrated

herei n, Bucbkasgayfsystents Iwgaldl be useftl dpprierdifyingomesiedules capable
vascul ari zation, applicants expect that a ~modi fied TIE-2 |igand
descri be@f mpmwr@wrbmeém angiogreepisductpoexamplesfinu@ieul ari zation in

di seases or, di.sorders where suc S rization 10 is i.ndicated. Such
di seaseseEﬂbQﬁ imaNte rantagonists, ut\ﬁ'@ \?\ﬂga FREERIRG, may be jidentiinfaagnd

hol peutastarno/eREnes (Rt 2fe §$5§9h4e RanfEeMGChi, the Wordkffn, o

endot hel f ) d ific
Facror o1l PERZ Pocdpidt vt OmoBRd =g RbaRY Marfinas the JiBSS 00
i ssued Jrgoeor. 1B¥dch TastalRyrisisa dref fdantiifed %){)Vtﬁbllr %‘bmty toowemoékudl es,
describe in 'vitro and in vivo studies that may ‘be used denonstrate

the ef f etlie dbindingingi @y divlodicallpradtive nadiifieg Digad l‘fgbml to thé o ischenic

myocar di um enhanci ng wound heal ing, and in other t herapeutic settings

wher ei n IRCRPIGIr oge nEsiasured ddor rexamplee using  Bl&icare bl%enmrmmprVent
Appli cati 0 550_296 A2 lished J 7, 1993; Ban

Pkl ot (SlAcere BBaTASI 1B eEnagrg T ScaiaRY. Ak por 3 Biosig g abilty

(1995) ] Checomiadieady abted. ikl T1rcei todhd el B ﬂas'c%FB be
1220 o e Benkd. ST 4ol oo sk TR W8 pptBmte 0, .,
1; It l(::>'r0bl aphosphidirilatiori @f tHe-GAE reésepidr orsdéwhelrea®s . componeits obf ahei ns,
TIE signal transduction pathway, or survival, growth or differentiation
20 of TIE receptor bearing cells.
In one embodiment, cells engineered to express the TIE receptor
may be dependent for growth on the addition of a modified TIE-2
ligand. Such cells provide useful assay systems 'for identifying
additional agonists of the TIE receptor, or antagonists capable of
25 interfering with the activity of the modified TIE-2 ligand on such
cells. Alternatively, autocrine cells, engineered to be capable of co-

expressing both a modified TIE-2 ligand and receptor, may provide

useful systems for assaying potential agonists or antagonists.
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Conversely, antagonists of the TIE receptor, such as nodified
39 _ WD 98/ 05779
PCT/ US97/ 135%@ 98/05779 Tl E-2 |igands which bind but do not acti RERUSFIA3ISST

receptor as described herei n, receptorbodi es as descri bed herein in

- Exanpl es 2 and ‘ﬁnec@?gre the E"é@nt‘ 'iﬂ\?éﬁhgnaﬁr&lﬁa%' |hﬂ' , goul d
be useful to prevent attenuat e vascul arl zati on, us preven |ng or
attenuati NMOE- EOi'e@épmﬂ intoScellutiat @oowior. niﬁhmﬂya@aptréssamnberé@@&oal one
or in conbination with ot her conpositions, such as anti-VEG-
ant i bodi egshushallodng treese cells sboexhibit lprofsendl and easilyi ng conditions
i n which the therapeutic intent is to block angi ogenesis. Applicants

expect t hadistingpiiffable responses 20| agligandewbighhdinder thia magembso Hdeused
in conmbination with 1 0 aPents such as cytoki ne antagoni sts such as IL-6
ant agdni sttypet phtregpense e R%@M?Bebdéc‘knlmel sefatitiized, and not theror

exanpl e, aFF)Pll ants hive g_géﬁqn%ﬁnid%}a&' Igigdﬂ%p%ri%te Eﬁg égs%g_i n
f?g;ﬁdwzt B h ly OCI W u F endo?ﬁﬁllal ’
cell's. ?gé)o&h%q%f?t tytﬁ‘g %t tﬁ?% 2& g‘(f rqlrg?ge%ytlﬁysgor assgyings &l in
prevent' NGBl gg’ﬁﬁjﬁﬁﬁﬁm | oIS Shal WERY to%htyrbg%ne kinggg' t1on TIE

| i gands or be use elrv oxins to a

receptor heaidpidrscel The Anlofsa\aksVRlay bet Eﬁ e ot ﬁﬁ)leéﬂl@ mc!udlﬁg gLuewt h
factors, cytokines or nutrients, may be delivered to a TIE 2 ept or

bearing cehdt \limitdd Bd i peptite oandilganqhmm@e mblécUlegantlmatomwill act in
| i gandbodi es such as nodified TIE-2 |igand described herein may al so

be used assyltagodoiberdeseniiad fior aTtéeapoe mprcific omaanest the recept or
in vivo or in viitro. VWiere the TI recePtor is associated with a di sease

state, TIE Ii ga@d‘ﬁ@r‘ hiey Srnso siseduls syatenas dtab@ explpite - 'EVPF‘(ﬁaﬁ\dhﬁay 25
b ful t ts f tecti t he di

oxanpl e, (TSI 19 STEMRFPBEAIST RGHimers, cRopBie RethpHSingsdhe
radi oi sot Ogﬁﬁac%hirﬂfa‘?c%mﬁ of V&riot é‘@épt’ﬂ?d d\HJ réégskvﬁ %Ié such as, for

d| agnostlcs or eti'ng agents may be prepare cr|

pers U817/ 1%39"\6%9‘**@5'??; e inracellulgr domain of a TIE receptor) into a oo

and Burr owibrdblast cell line (__.g;, NIH3T3 cells) thus such a receptor which does

not normally mediate prolifératiVe or other responses can, following
introduction into fibroblasts, nonetheless be assayed by a variety of
well established methods to quantitate effects of fibroblast growth

20 factors (e.g. thymidine incorporation or other types of proliferation
assays; see van Zoelen, 1890, "The Use of Biological Assays For
Detection Of Polypeptide Growth Factors” in Progress Factor Research,
Vol. 2, pp. 131-152; Zhan and M. Goldfarb, 1986, Mol. Cell. Biol., Vol. 6,
pp. 3541-3544). These assays have the added advantage that any

25 preparation can be assayed both on the cell line having the 'introduced
receptor as well as the parenta.l cell line facking the receptor; only
specific effects on the cell line with the receptor would be judged as

being mediated through the introduced receptor. Such cells may be
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and P. Thorpe, PNAS (USA) 90:8996-9000 (1993) which is incorporated

herein in its entirety. In other enbodinents, the TIE |igands, a
receptor ' L 5 nodified TIE-2 ligand described hepgiR;s84/fssyped as
henmat opoi ﬁg&%—h& factors. A variety of hematopoietic factors and tHei r

receptors are . involved in the proliferation and/or differentjation
and/ or fHENES i @Rgineereg; 19 [RXRIBSS,8s Medified: 5&!&2 cigardndhus;i ergating @

CrenTE At sveah UL BB i PRTAEC R ©
pr ol L1 e 8bofito/agonfiyh! & S “HiBRalo M SERUC R dhRSSRLS ARG
exam neiidds for hsbt QIRNLo NG BekgR stla Yt GIR isdtiey

Pat ent Ngg-3, ﬁ%@n@‘@nd1ﬁucle¥@%ciéteﬁéedin!§' qUE P@ééépto?‘.cad- Sci . USA

82: 4360- 4364 (1985) Whng, et al. Sci'ence, 228:810-814 (1985); Yokot a,
et al. Proc. Nael TIBcrecepmor/ib8Ajed TIE-2L:ligard (indéractiddvssigonprovidesal .
WO 9105795 published May 2. 1991 entitled "Stem Cell Factor"” and

Ki rknessa wsefall. sygieys/ $fentifyingusirialhadoledyle2 agordsts art antagonists
"Haenopoi etic Maturation Factor". 20 Accordingly, receptor activatin
modi fi ecofTtiEe oTIE gesepter peousxample, fragmaptnsBldants o desivativesnsti n

(o anc & Pesdof g lapac"may e ERERRE o Bk e seSsalitaul e,
iscldt o fof THRGPE"8hy ffieP blogiat SiUYRy COYRRRAIEIy ufies, o o ™ 7
SiLuat | oaulagRz8IBAL b modifigfs ThEC) Shaafy SHEbIde ARAULF mTune

deficiency syndronme (Al DS ch has Taused a reduction in nornal

bl ood cethaltaitelizatioh of &ttive cobrtions fethénafoleBulhi CiFgtHEw)CaENt of
henmat opoi eti ¢ popul ations is 41
-42- idetficatibn sfcla ligand emgblest the detdrniinatiomaiofothd réwrapl ant, or
in the treatment of aplasia or nyel osuppression caused by radiation,
cheni cal crystat rsdgueitiie of thefeceatapyigan Comp'eX.TﬁBUSe@é‘p&iﬂgactivati ng
nodi fied. TIE,2 |jgands,of the present inyention 5 be used aJ one, or in
ConbP nat ISANTHGANI G nitie SRR SIS @ [eaceraator. " Kogmedse oLIne: or
exanpl e, [ , u -anhi ' uki,nS . et C. .- . preferred
enbodi mﬁﬁa{ﬂﬁegﬁﬁggﬂgsb%@ageul%sigéf ?hg@)ﬁj m]tgt f“6§ \Eﬁ\géﬂ%ﬁfe&!gg 8{ nunber
of the apgyei r;ée&gigfg%a ae?ﬁtﬁb%n kch are known to induce stem cell or
ot her hemat opoietic precursor -proliferation, or factors acting on |ater
cells 10 in The bpeeiftpdieding phtdviest mbtddidents TE reocéptorniiagd beo,
henopoi eti c mat uration factor, thronbopoietin, stemcell factor,

er yt hr opmedsuredGrCs-number of ways. For example, the actual binding of test

20 molecule to cells expressing TIE may be detected or measured, by
detecting or measuring (i) test molecule bound to the surface of intact
cells; (ii) test molecule cross-linked to TIE protein in cell lysates; or

(iii) test molecule bound to TIE in vitro. The specific interaction

between test molecule and TIE may be evaluated by using reagents that
25 demonstrate the unique properties of that interaction.
As a specific, nonlimiting example, the methods of the invention
may be used as foliows. Consider a case in which a modified TIE-2

ligand in a sample is to be measured. Varying dilutions of the sample |
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Gwv CSF, etc. ' In an alternative enbodi nent, TIE receptor

antagoni sts are used to di agnose or treat patlents I n which the desired
resul't is iwoBs®dsmoN of a 15 hematopoietic pathway, such as HVU$RA3SS?
treatment of nyeloproliferative or other proliferative disorders of

bl ood f or @hBot&stIpSIegusd), aifh paranar cw‘nﬁcat heghtive RONYOIt mO)a&oaf@tnmg

| eukem as. I'n such enbodi ment eat nent “may conprise use of

t her apeut hoatrodifiétieTIE 2 !gmmtacﬁvnty)eaad a positive axbnftrél :{PlO)gand TIE
anti body, a conjugate of a nodified TIE-2 |igand, 20 or a Ilgh'endbody orf FC
as descri bentaweing a. known amounfrbé arrepdified NERRi ligand s may

pharmaceuti cal conmpositions npri si ng a difjied TI and or
| i gandbodip &ellsr thatdexpress T‘En"& ‘the Presanae @gid@éﬁq: bi%ﬁép@i%‘i‘e vehicle

T eeR, HEE 5ana (n W s g nat Reardl s
T 57, 45 o oI 1B 200 eI T S S B, B,

Tprant - SHspaterminidd "RRCAAGARE ot THoIPpeled, midiBBl, MERH RURRK"hat

The pr eseﬁ‘nad%“fsnttﬂeoaoﬁlh%?s R 1 Heé:ilkﬂro?'ihgogfl@ﬁgﬂs“@h@ then céﬁ%o%'n gigcal ly

bi nds suc her apeut’’ ¢ nol ecul

pol ycl onathe %wauw té! & ostaneldréesuha. a'nﬁ@trhweqfnodmedwﬂm ﬁgahda
nonocl onal or polyclonal antibody to neasure the anpount

ther ggeut ji¢ tABl 8aHfle! tha FEARPNESLAYAACS tHRID wupﬁmento fME. 10 purposes of
nonitoring the course of therapy. he invention further provides

for a therapeutlihe aafmes bf 0AS)- I|gan§0|H@ﬂh§|ﬁﬂ\yab@Dd!lefteﬁﬁmEoE-b%/ Inh@a&\aking
| i gandbody and a cyt ot oxic agent conjugated thereto. In one

enbodi menthe t amaouyritobbxiadiagetivityegebeceil, or byadrasstinapreg caa modified 15
The invention al so provides for an antjbody which specifically bi nds a
nodi fi ed TilE-2 hg@mﬁdo qelt surface Broteipshasinth d2Ponaas odescrlbecg)dny aatdn .

T2 | gad SHRstes] Agetagetron 615518304010 Rptactingadie GHEOWE 9 ndi ng
Substiat ¢! t?e%ff rplein inigell fggs%ctw?ﬁiq for example, SU8 pobALH AT, "
r%g‘fea C?@? @I’écWo;d?\o"i‘%c ”D\&}&c% gErgdvénﬂgrﬁp%beleg protein having) £ rsie?eufflnlg
the nodi f icprelddorddingg e dT e Qféddi!ﬁoﬁml@ﬁméd TIE-2 ligand. ThesSgpetiifd aest
molecule/TIE interaction may further be tested by adding to the assays
various di.lutions of an uniabeled control ligand that does not bind the

20 TIE receptor and therefore should have nb substantial effect on the
competition between labeled modified TIE-2 ligand and test molecule
for TIE binding. Alternatively, a molecule known to be able to disrupt
TIE receptor/modified TIE-2 ligand binding, such as, but not limited to,
anti-TIE antibody, or TIE receptorbody as described herein, may be

25 expected to interfere with the competition between 12%I-modified TIE-
2 ligand and test molecule for TIE receptor binding.

Detectably labeled modified TIE-2 ligand includes, but is not

limited to, a modified TIE-2 ligand linked covalently or noncovalently
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4 3 44- The substrate
may be any substance that specifically binds the nodified TIE- 2

ligand. | napigeeqaodi ment, the substrate is selected fromt 4R 3557
consisting of anti-nodified TIE-2 |igand anti body, TIE receptor and TIE
recept or po Th inventior} al so Br ovides for a therapeutic

t

f:prrpozibt t%?%é@%ﬁﬁ’?%tf‘f?g su StﬁnFEceﬁ) WOTESCRLS tﬁﬁ&?fi%osv\??%aﬂclei Haald ord
for " pronhibs ngn2ymatich aBET~ 4 SietinBE s, Ee' 8s ¥ sGBofrRe dor on

° . ! L n! o celon
expr bssoBnAEVETe, (hAlMYs £ 8Rg SuBReS  HbBhidrea" Wil (fptmButcdily " ©

det ect ablytd AABIE teBRHibhsCrd ! ;ﬁ'e?efﬂeﬁﬂlnér ygdgr sﬁtsﬁgﬁdeomﬁap%dﬂ Hd NI

bi ndi ng of the detectably labeled’ligand to TIE receptor and

det esm niggbghigebieby an hhtibdeleandleiculd abaltcd brerirebiyv dJ%éI@ciébl¥he TIE
receptor, thereby identifying the cell as one which expresses TIE.

r ecept or lab#ledpasdibady meelecwde. al so 15 provides for a therapeutic
conposition conprising a nodified TIE-2 |igand and a cytotoxic agent
conj ugat ed t hétaroatively,cthet specifisgbindimgy dietest molegtiei tootTEe mayt oxi n.
The invention al so provides a nethod of detecting expression of a

modi f i edPel m%awr@&ﬁ@ybﬁva'%tmg viimec IFe€ORPATY e@og?ﬁ'&ahi%eﬁﬁmf f& om t he 20

e SO AT TR BPTAE e ok SFLGFRE BUf RS feing
pCT/ Gso7Fas] growth; andfor diitdfertiaiah e immediate. sarly, @eng.n
Lo et o pnsgRAAIBA S TIE, o Eaeiel e oy F e
test molecule to induce differentiation can be tested in cells that lack
tie and in comparable cells that express tie; differentiation in tie-
expressing cells but not in comparable cells that lack tie would be
15 indicative of a specific test molecule/TIE interaction. A similar
~analysis could be performed by detecting immediate early gene (e.g.
fos and jun) induction in tie-minus and tie-plus cells, or by detecting
phosphorylation of TIE usi-ng ‘standard phosphorylation assays known in
the art. Such analysis might be useful in identifying agonists or
20 antagonists that do not competitively bind to TIE.
Similarly, the present invention provides for a method of
identifying a molecule that has the biological activity of a modified
TIE-2 ligand comprising (i) exposing a cell that expresses tie to a test
molecule and (ii) detecting the spebiﬁc binding of the test molecule to
25 TIE receptor, in which specific binding to TIE positively correlates
with TIE-like activity. Specific binding may be detected by either
assaying for direct binding or the secondary biological effects of

binding, as discussed supra. Such a method may be particularly useful
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The invention further provides a nethod of detecting expression 5 of a

nodified TIE-2 ligand in tissue sections which conprises contacting
the tissue swobs/osrso Wi th a | abel ed nucl eic acid nol ecul e PEOTAIRITNIF52
nodified TIE-2 |igand, under hybridizing conditions, determ ning the

presence H ol a I I ; d er eby
‘detecti ngq{’he exgygﬁirgérﬁg‘?ilegﬁbn%ﬁféfegﬁéﬂg-tzqilalag%égmlyloor’ ?ﬁststt% sections.
EXAVPLE 1 pharmaé&ii¢dl st’ﬁ%qh TsdredBing Glargé Narrdy of Bp%ptide and non-
REPORTER CELLS FOR THE Tl E- 2 RECEPTOR Adult BAE cells are

regi st er echeptiiéenolecnienn (€ag), Peptidomikteticdjeposi TIE yasswslated biological

ECACC#92010601. (See PNAS 75:2621 (1978)). Northern (RNA) anal yses
reveal ed ractivity.e lleval preferred- pacifiic.cmgnlimiting eémboldimeBAFof Atel t
Bovine Arterial Endothelial) cell line, caonsistent with in situ

hybri & zatinyentiesu| @ Jargat 9ddnohaulkired wellsomay xee uprepared thabeantain,i on

ABAE cel | Ty @leBudf o BRaTBnt Bbropiasie, tnei itak Galfs thal Sras aifher
tent to which this TIE-2 in.is,t | nexphasph t d

or mal verkegnulS Ao BRa el 3ot Rz tatPRinaA” KB e cht ToSf mplacules ler e

h ted | \ Lt aty I Vst

nar vest oo B B0 1 Sdol LIBHARASELEN [GULAI of e AL BIEH urtiLeTn

phosphot yT @idraet SeBAtdinG anaitféreht tedtl filbule. Eath Wil LOURY bnTbe 2

pepti des as specific blocking nolecules during

I munepr ecsehitert ifon thiel presenocandr absendalapft igrovah i andidr Bifferentiatio® as a
noderately detectable protein of -150 kD whose steady-state

45 An extremely large number ofUBSTI Migiéc HeBECoURULEE 2Xreened for

WD 98/ 05779 o . PCT/ US97/ 13557
phosphot yr 84¢Reartividy singithisnimanpgrnear undetectabl e | evel s by prior

Serum St vl o oL 20 A ocimgnt.ne ot oS el 5
| at I : . ' . . 150

vere et Akburfig A AGIBHRE Seikit, ML IGEUSAEHSO™

Eagl e’ ' I & : ek f 0; % BCS), 2

Co01e15 PHABCURT 1Ihg. 2006, defloy colPrily o0 eRI(INGEESS) 2

an at nosphaicsieocile %o Cal TIE | reddptor protein in Viovesider ceslditibnsatieg, cells
were serumstarved for 24 hours in

permit binding to occur and (ii) detecting binding of the test molecule

to the TIE receptor protein, in which binding of test molecule to TIE
receptor correlates with TIE ligand-like activity. According to such

20 methods, the TIE receptor may or may not be substantially purified,
may be affixed to a solid support (e.g. as an affinity column or as an
ELISA assay), or may be incorporated into an artificial membrane.
Binding of test molecule to TIE receptor may be evaluated by any
method known in the art. in preferred embodiments, the binding of

25 test molecule may be detected or measured by evaluating its ability to
compete with detectably labeled known TIE ligands for TIE receptor
binding. | |

The present invention also provides for a method of detecting the
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10 DVMEM Q P-S, followed by aspiration of the nediumand rinsing of the
plates with ice-cold phosphate buffered saline (PBS) suppl enented wth

sodi um or te, sodiumfluoride and sodi um benzam din | s
vere TyoedPORREEHE B O e of 'Thi o r e buf fer that had SSaUsisE?

suppl ement ed wi.th 1% NP40Q detergent and the protease inhibitors 15 PVSF
and apr @&hilityn of| astasibmolaeule $ovkngtiam\asl an Antagenistl of TIE ligandes by

Super béﬂﬂs""é Sty Sanblistng I@ét%ﬁ%m”é)r%%?%@iﬁ&f o rtwe?n‘%"él@p% zrgv k
i fi L E- W ' i
oot i dednhfiit A sHeA PR TE. idehid Bindingfor T TeBRBRT Shed 5P B 20
PACE 9% L ' Hﬁg - .
;Nre;ﬁsg gf‘%ﬁe?geé\ﬁ; rrgéé?g)npé ang ilnacr’tjgéa'%tg el ttLer Q{rﬁﬁf/éxinglﬁslnﬁggre :
2- @ pheRRNTYE' ASEatOTRABHIfIe e ge'ligandﬂﬁnaidﬁ.m EibA8SoV | £ URlddrEd

by incubation of the nenbrane with HRP-IInked secondary antisera

f ol | owedT B2t ligante tindingh t&CTIE ergeptof Aamy Praf@rablp biological BAMPLE 2 -
CLONI NG AND EXPRESSI ON OF Tl E- 2 RECEPTORBODY FOR
AFFI NI TYbiBaBEDhisaUDRffeRtsTI BcludingsNbut not limited to, cell survival or

46 , WO 98/ 05779 _ , ,

PCT/ Usoprelideration, cell transformation, |igypeadisieoearly gene indugptiosxppessi on

const ruc_h é{\a@_\ cr eig;lte that would yield a secreted © protein consisting
of the ehtf RNISANAYERYOM.ar portion of the rat TIE-2 5 receptor fused to
t he, human | g | -1 nt_regi,on I Ec)....Jhis
fus1€n pr ot mﬂgsk'@‘g“r&ﬂt@ m&pwg@t@%t g?f)gtﬂé}‘?‘ @Ré??th(ocg%]f é‘ﬁ‘%ﬁ%ﬁﬂ% be
normal |y 0 | | | Uf, : formation
of disul ?ﬁﬁ@gﬁﬁgéeg%eﬁ’ég%ﬂ% Vi %‘uéa?lelséﬂélhég&tag?ﬁ? the "gaﬁé’ _ 5 portion
of the ThiockirRp binding cpatied escdptorows welPWs Hfe Hisleeass qoendiiea bye Fc
portion of human IgGl that spans fromthe hi nge region to the
car boxy- the methodf Bhewayovlenonlimitingnpkafiptd, the metlvod hmagnbpl acent al
cDNA by PCR with oligonucleotides correspondi ng to the published
sequencepseffonmesh vig@an asaay awhichi iy conceptially r signiart 1oean EbIBA in a
pl asm d vector. propri at e 15 restriction fra nts froma plasmd
P nag i ngBrey 1 UFPF [aaTmbler | EIE> receptorBog BaYaRE PodRd tReantiith SUPEB
pl asm d | gat i Si f r - der | gr nt
that was é@%%g% @gsgg nﬁgﬁtﬂﬁég,plate. (A'?s 2 cgn?r%?, &k an¥&qn{ F9*
modified TIE-2 ligand which has been Myc-tagged may then be
introduced to the well and any tagged modified TIE-2 ligand which
binds the receptorbody may then be identified by means of a reporter
20 antibody directed against the Myc-tag. This assay system may then be
used to screen test samples for molecules which are capabie of i)
binding to the tagged ligand or ii) binding to the receptorbody and
thereby blocking binding to the receptorbody by the tagged ligand. For
example, a test sample containing a putative molecule of interest
25 together with a known amount of tagged ligand may be introduced to

the well and the amount of tagged ligand which binds to the

receptorbody may be measured. By comparing the amount of bound

tagged ligand in the test sample to the amount in the control, samples
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in-frame, the TIE-2 and human 1gGlL Fc protein-codi ng sequences. Thus,
the resulting TIE-2 ectodonai n-Fc fusion protein precisely 20 substituted
the 1 gGl Fcwigvspszme of the region spanning the TIE-2 t r REBRISMI3&TTe
and cytopl asm c domains. An alternative nethod of preparing RBs is

descri bed.ip.6 ' | | 3t o : lj
quant 11 e2RETRE Salgtled which ar cafapfeibf Bidcking lisgng pingfg 160"
fragment {HY GebBptdrViaY bdadehtified/s Thst ﬁfo_iéadlei%fl }r&ébé@lq‘#llﬁi]é' y

i nfecting the Spodoptera frugi perda SF-21AE insect ce I ne.

Al ter nat i kRdntifiddhenayp! bel isotatsld- Usirg Gethodsswell NaoweRltol 6hE) of skill i
the cell line BTI-TN-5bl1-4 may be used. DNA encoding the TIE-2 RB was

cl oned asthen @o RI-Not| fragnment into the bacul ovirus transfer
47 WD 98/ 05779 . o .
PCT/ U897/ 135570nce a plegkardop\igases bingingrisi forndpane iafaskiyl indhenart

o o1 SEk o 1o BOTA, sGEBhEB B 5 bR el o o

Ph I ni . . f.ol | by i ntroduct,i intao |j [ 30
Li po ect 1 Aadesds. bindiRgpfd iheteddhiol Bfutonthe Hodnd,O88 “Walas: Soevs far °

|1 2 : : ' L g T, F ' digf: | : '
Psect e terming, ifdhes biths gidlecdle Teh HelRG R BTHORYRETE 5
i ncubat i ity o C | By ThOInGHaBH i th
:55}: 1ch e? a: O?glﬁ?ny of ﬂ:’s‘l'?erﬂ{?erﬁrrd'l"i sfs:gfe %‘uﬁﬁﬁél %d%ﬁv\ggs ﬂ*ﬁ'@gi? ggb?gﬁ Hfo aq\tljme
puri fligcat iepiplbys BoAcore dibsaasbr WerdmecT;y\McrhtWSeqaivailadt)puh wHioch
Yy,

nmet hods previously described (O Reil DR, L.K Mller, and V. A
Luckow, eitheBaTlE ceceptotbauiyessi anméditiedsTIER Uigamndhtar Jighadbalidy 1992,
New Yor k: WH. Freeman) except that the agarose overlay contained 125

[err] g/ nLcrvalently ajtached to a solid support {e.g. carboxymethyl dextran on a

Xf’;‘éizg‘;a“‘ 9L?Jr?éé%%ﬁ%ﬁ&;%ﬁrﬂfy%ié?m%acﬁaarﬁé&)é%@&%i!aﬁﬁét%pF GBI, it the
2Eor o9, O eiGaidY VBRI B R SHARTAY 16, I astBS By or o
o ien SheraSGARKNE | T8 ORI 18 BRSO ol i feualze

reconbi nanheVblolegiahcacivine sl Hhekikgaha, Pt ofsBkiiRtihothe avd could
purified by multiple rounds of plaque isolation to assure honobgeneity.

Virus st ogerfoven ca genesphenyldjoscassay (sew fxdampld G)t prpadsagetividly, a
pl agque-purified virus. Low passage stocks of one virus clone (vTIE-2
functional bioassay, such as a survival assay, by using primary
cultures of, for example, endothelial cells. Alternatively, a blocker
20 molecule which binds to the receptorbody could be an agonist and one

of skill in the art would know to how to determine this by performing
an appropriate assay for identifying additional agonists of the TIE
receptor.
In addition, the invention further contemplates compositions
25  wherein the TIE ligand is the receptor binding domain of a TIE-2 ligand
described herein. For examplé, TIE-2 ligand 1 contains a “coiled coil”
domain (beginning at the 5' end and extending to the nucleotide at

about position 1160 of Figure 4 and about position 1157 of Figure 5)
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recept orbody) were produced. 25 SF-21AE cells were cultured in

serum free nedium (SF-900 I1, G bco BRL) containing 1X

antibiotic ' tic solution (G bco BRL) and 25 ng/ C.%g;.ﬁ{gg'n
(G bco BRL@W@% c F-68 was added as a : 4 51
48 WO 98/ 05779

PCT/ US97/arsb5¥ fibrinogenniikgcdamaino (whichds eneededr by the sucleptide Cul t ures
(4L) were raised oreactor _( Cel | stem for at

| cast Thiesdlafe ofofid‘ﬁrs‘ﬁ?%ﬁfwnrfvﬁ@@ti éﬁ%&%ﬁ?ﬂqgt%rﬁﬁ%b iybogﬁ err]C

mL i b R8T 158,06 FiaufarSE' | e TeRiiedt-iRedBBm R ek BB GRaR: ne
ar out h prias REBVedto pegin OHf ot dtodii the"Same amiAS 0 Sedlehed 14 on.
col | S conihd ff (FRDGA) /NERU Shialded BY' hacRonss beqihag Aol "%

virus wasi 97 ofifguke®.f oThe HbHhogein-Rié etoin@in ol TIBI Ngandis agk. The
culture was then resuspended in a final volune of 8L with fresh

serum f r dselieadditp begin endot lzroaald the ronivas edid saquenveomdichds using the
previously described conditions. _ Culture nediumfromvTlE-2
r ecept or bengoded dey ciucsotides cheginnisg ataunrd qgitione828yas esetr fontlhaini on
(500x g, 10 m nutes) at 72 hours post-infection. Cell supernatants

wer e brougigiureo2iH dvitimerization of thepreilads ceildeenpaing dusing
e
both 1 ron indPBIGERE Hdvel iSRUTEPed. hdwghefoat Mepiiarobiddh kG, 0 s
NaCl unti §off3in a6S@pPRREe Rl ﬂ@ﬁnﬁéceptgrgﬁﬂcﬁ@g%ﬁﬁiﬁﬁsqﬂhielnﬁaoff&%e‘i@ um

was washed in PBS and el uted wt _ acetic acid. Colum fractions
were i mefbradse|of ﬂwtfimm%?hwe domainitdothaththowebes appear nion®iddM Tris

pH 9. The peak fractions containing the TIE-2 receptorbody were pool ed
and di al ytted nemepter. Studigs. utilizing myc-tagged fibrinogen-like domain,
9 15 which has been “ciustered” using anti-myc antibodies, do bind the TIE-
2 receptor. [Methods of production of “clustered ligands and
ligandbodies are described in Davis, et al. Science 266:816-819
(1994)]. Based on these finding, applicants produced “ligandbodies”
which comprise the fibrinogen-like domain of the TIE-2 ligands

Yon

20 cbupled to the Fc domain of IgG (“fFc’'s"). These ligandbodies, which
form dimers, efficiently bind the TIE-2 receptor. Accordingly, the
present invention contemplates the. production of modified TIE
ligandbodies which may be used as targeting agents, in diagnostics or
in therapeutic applications, such as targeting agents for tumors and/or

25  associated vasculature wherein a TIE antagonist is indicated.

The invention herein further provides for the development of the
ligand, a fragmént or derivative thereof, or another molecule which is

a receptor agonist or antagonist, as a therapeutic for the treatment of
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EXAMPLE 3 - DEMONSTRATI ON THAT Tl E-2 HAS A CRI TI CAL -

ROLE | N DEVEWOPMAST?SOF THE VASCULATURE | nsi ght i nPET{USAT/13557
function of TIE-2 was gained by introduction of 5 "excess" soluble TIE-2
recept or bogyatieHtE- suffBrinightfford &REEIdEYsNdnvolvingY ebRS} tmé@_t@nt?@ s
ability of TIE-2 RB to bind, and thereby neutrali1ze, availab aﬂ -2
| i gand couwhichsekpreiss the dihEerecepter. SucHi moletules wiaynbenasedagcyl ar

. devel opment and characterization of the | i gand. To exam ne whet her

TI E-2 RB conetihask ofiseeiatroent of ibe hasean zor adimatidbadypoein a methoy ofhi ck
enbryos, small pieces of a biologically resor babl e foam were soaked
with TIE-23t@08R§!$-nserted i medi atel y beneath the chori oal'l antoic

e a2 POSIBASed UE LBLELEL 10 MR o ioaRTATUL kY Bt it o
et 5 COUGRnBN RIS 8k 44 B Rord e sl of TIEEHOShAL
ot extr & WbSA o SART, FaSElarPUGE apEhbR. crmeet e o

source of eneaiies] ME-2eligand "déS6riBEAT HBreifr hﬁqwaé@ GO A% e ﬁﬁgyefioﬁo

mesenchynme that are situated laterally around the enbryo-proper, |

under neat h df heaSéMarizatioresa diseasdy ner ctisbrdemt Witerd NAYCH vsduiBfzation
to a common progenitor of both the endothelial and hematopoietic cell

| i neagds, teringdicatrd. hdrighyidiseases on disordershwouldeingiwde asougdvhealing,
rise to a m xed popul ati on of angi oblasts (the endothelial cell 25

pr ogeni t or JS¢hreRigranshicdiabetes: hel e Uiggnrs mayl berdesteshdneanienal models

Rhen endot i Heck the Gananliiabe goe 0asenbath lrod o AGaNtS. [Won, 2
\égs' ?' € th%s%%%b%aprémvwhv‘?am&pd(\f%ﬁ,‘ dicthet e 6aboMe o cell-
PCT/ US97/ 13¥ptific factdf tHatt i§%rf§biclzg8ﬁ§§_ F?tﬂg‘r‘é?‘ret‘:@ﬂp@. .”tﬁatg‘r‘\?rﬂtilﬁal ly

produces a vast net wor k of od-fi m crovessel s unde e CAM
that wid| 5,8321671 MBseed Julyade, (BDLTDTHE Fertdtan dferBnkblMidsdvel Mg &
enbryoni cal | g-derl ved vascul ar el enents. ) Newy fertilized chicken
eggs obt ai rdtef retudBpmf describe. ifi Botooand in vivd)studies thatibaapde used to
at99.5[err]F, 55 %relative humdity. At about 24 hrs.

demonstrate the effect of an angiogenic factor in enhancing blood flow

H

to isc‘hemic myocardium, enhancing wound healing, and in other
| therapeutic settings wherein neoangiogenesis is desired. [see Sudo, et
20 al. European Patent Application 0 550 296 A2 published July 7, 1993;
Banai, et al. Circulation 89:2183-2189 (1994); Unger, et al. Am. J.
Physiol. 266:H1588-H1595 (1994); Lazarous, et al. Circulation 91:145-
-153 (1995)]. According to the invention, a modified TIE-2 ligand may
be used alone or in combination with one or more additional
25  pharmaceutically active compounds such as, for example, VEGF or
basic fibroblast growth factor (bFGF), as well as cytokines,
neurotrophins, etc.

Conversely, antagonists of the TIE receptor, such as modified
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of devel opnent, the egg shell was w ped dowmn with 70% et hanol and a

dentist's drill was used to nake a 1.5 cm hole in the blunt apex of
each egg. JWbhaspbeb! nenbrane was renoved to reveal an air SpERgeusdd13ss7
directly above the enbryo. Small rectangul ar pieces of sterile Gel f oam

e Pher"TIES” bt WiGn 5P Bl B8 SAC et L s MeEbadbedt "o
IDE D LYnEidiP) Foceblirbdidst ab tiegeribed HETHIAGH' Eiafpie 3 dhd 07,588 ) 1"
1993). i ; i i
( ) JF. ﬁghhaapeaaggc cribed qhse&aﬁﬂ%@pgr WoUNaL 6leyu§8£@g{d ﬁg{,%.qg%e' n

in 30 [err teri ers or ceps were use |1

tear in ahenGaM avagcORyiZdtih, thus spMaventing! bt nettenaatings’ fr exdmple,

primtive enbryo. The mgjority of t he pi ece of RB-Soaked el f'oam was

I nses t edtumdergrohCANThEsd Bigents maygbesbgéﬁ alones onlindcomtbinatibh withi ece
of adhesive tape. O her simlarly-staged eggs were treated in parallel

wi t h RB otharmeompositians] sush, aseantindEGF camlikedies, rthatphave thearsi ne
ki nase, EHK-1 (Mai sonpierre et al., Oncogene 8:3277-3288 (1993).
Devel opnBheWRado be usefWwit treating ceeriditions) igawhichh dhendherarewior yos

wer e exam.ned .by, 2 vi sual. i nspection. Enbryos were renoved by carefully
br eaki ng"’ttﬁafj 15710 %{QF* sANYOFENRSS o1 Mp:ﬁé@%se’éﬂﬁmcg'?’%? @ ng&qq ng away
e STEoHE gyt VR S8 gt B R VE R SRR I, oo
51 / Q87 ; ; N .

Cr] BeorP95ELY SUCR' B8 (GPokine antagonists, such, ps -6, antagonisis,, that are

di ff er engpowas thbpéggnimgmﬁmidmese devel oped enbryos, as shown in

Fi gures 1A and Those treated with EHK-1 RB appeared to have

devel oped rel &orvekample, mpplieahys Hawe determinéd vihadtHRIB legdnidoareer e
vi abl e as judged by the 5 presence of a beating heart. Furthernore, the

ext r a- enexpoessed in ocedscwiting ®r wosglyi associadedywithy i turodsie Fort he
presence of red . cells, was prqfuse and extended sever al
centi net é?‘é%i%&%’% di9ged 3 aPHﬂ?éSc&l\A%W'M ragsociatR vith elmBar wi t h
TIE-2 RB 2ver el ' d,.,rangi ng. fr 2-5 ipn dianeter, as
tomig: oa HEInGI¥E RS, | iAcetetals it it ert SIE CanaBhnishah ARG
of the Thfg li vk d e dgyoi d
of bl ood® %.SB\%SéI'él%E Theﬁ%?ﬁ%eg?ﬁﬁﬁé—' %e?%ﬁﬁlgbéﬁv@(ﬁ’@%@& i
devel opneidition! ME ligan@Bi 6KaiyfIBuWbs 2Ry HlusBfbt Fot ithendeliteRE@ISSary
for devel opnent of the vascul ature. 15 EXAMPLE 4 -
| DENTI FI @aXinGNt©Fa Ardddptdr SPeEatiRgCeBIIND Alernatively, other ‘moleculesACiush TY
I N CONDI TI ONED MEDI UM FROM THE r as i )
as growth factors, cytokines or nutrients, may be delivered to a TIE
20 receptor bearing cell via TIE ligands or ligandbodies. TIE ligands or
ligandbodies such as modified TIE-2 ligand described herein may also
be used as diagnostic reagents for TIE receptor, to detect the receptor
in vivo or in vitro. Where the TIE receptor is associated with a disease
state, TIE ligands or ligandbodies such as a modified TIE-2 ligand may
25 be useful as diagnostic reagents for detecting the disease by, for
example, tissue staining or whole body imaging. Such reagents include
radioisotopes, flurochromes, dyes, enzymes and biotin. Such

diagnostics or targeting agents may be prepared as described in
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ONCOGENE- TRANSFORMED C2C1 2 MOUSE MYOBLAST CELL LI NE
20 Screenl ng of ten-fol d-concentrated cell-condi t|

(10X COXP 989%™ vari ous cell lines for the presence of sol g%ﬂ"egg‘?%%b
specific binding activity (Bl Acore; Pharnmaci a Bi osensor, Pi scataway

NJ) reveal &litalbo ndt ra). 0 95#26364spubhsheée0m«:bem5r&BQSnaugieEwroﬂs F.

ras-transforned C2Cl2 cells (C2Cl2-ra RAT 2-ras (which is a ras
t ransf or meand i Br dhaipe, FANAS i(HSA) Iﬁﬂvéggél'Q%(Da@tQﬂﬁ% vdueh aisd ingarporated

human neur obl astoma cell |ine known as SHEP-1 The C2Cl2-ras 10X
COM or i gi rR@®@INT Mbritsa @ntiBtY: transfected |ine
52

PCT/ US97/ 13557 In 0%%81‘537’6%892’“@6% 5§?sTl%e\lfg%gs'oﬁc588ﬁP&ﬂ AFVALRG or med

phosph%t er%%?é@géref%gshaﬂ %g\g}ﬁaﬁg?% % ?%gl st t?«%qﬁégoﬁdéég%;esm on

pl asmid Waﬁq?@i/ss' cap) Wa'rﬂf-'?ﬁegfect rﬂahft?o:@% %d%?éséﬁﬂ their pl‘é%:%ﬁteré Mgy der

to permt selection of t ones. Resulting resi stant
ras- C2C12 gRidigedens fHult prsiferaBbAat %ﬂ%ﬂ@raalf@erentlaf@ﬁobﬁtﬂbrOﬁugl@ﬁéhc
di shes in DVEM gl utam ne/penicillin- streptomycin supplenment&d wth

% fetal. cabf thervamidd<SellsSeypas contaifecavitfiGlBloat 10BeCBlMseathedE by
plating the cells at 60% 10 confluence in a serumfree defined nedia for
12 hours. f{attaptosmicare exp@essgdrin awly r@amatopietic eeliss4he3TIE (igasdy) ;

Zhan, et al. Oncogene 1: 369- 376 E} 987 t}_(la medi mvvas di scarded and
repl at8d wAfe %med to plpenk Fempargple 40 u'F‘st arROIRetRR s har vest ed
and cells

2 Turther Siergntiaigh; or GEERRluiPEse ol SmerkhiF i oh SRRl Al

concent 1 a; 8ANging coriBas A8 e dlepafid: adalol. datbfih Al th
Tl E- 2- bi nd r z pét;ﬁ@\g, fad he
medi um w t‘r‘q_&g@ﬁa@g\éﬂ;éﬁ@ bmlsg"l{!léé- §9sfé€i‘H utahtr:liofwéggylthgu at |ﬂ(l)§£ll\5\)/|?)tah§ EHK- 1

RB, prior tesBlibedria any ohnhéy®ilewing: Sousa, UBBndPawmchovi4 B10{648e 10x
CCM was neasured usi ng bi osensor technol ogy (Bl Acore; Pharnacia

Bi osensor, LBies catt ah\a?row)\la}lhl Apad. Scim/BA082:4860vB64u( 885 NhWongs iednal. i n
real -time via surface resonance. Purified TlIE-2 RB was

Coval ent y SsuenidSeRIGRgr (1885); YgkotayPheal. 1RyaccNall s Sy | (USA)

Bi osensor - S 4040 2SI \BosSematl reb el " 81087 plelishay Biav 2. 1ao1

et nyt- N STEHELESR, Sel EkAct Ve R NG, eLial R, p(ispes
published July 27, 1995 entitled "Haemopoietic Maturation Factor”.

20  Accordingly, receptor activating modified TlE-é ligand may be used to
‘diagnose or treat conditions in which normal hematopoiesis is
suppressed, including, but not limited to anemia, thrombocytopenia,
leukopenia and granulocytopenia. In a preferred embodiment, receptor
activating modified TIE-2 ligand may be used to étimulate

25 differentiation of blood cell precursors in situations where a patient
has a disease, such as acquired immune deficiency syndrome (AIDS)

which has caused a reduction in normal blood cell levels, or in clinical

settings in which enhancement of hematopoietic populations is
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PCT/ US97/ 13557 by immbilization of TIE-2 RB (25 [err]g/nm., pH 4.5)
and deact i W) dgarf unreacted sites with 1.0 M et hanol g8 135878. 5) -
A negative control surface of the EHK-1 receptorbody was prepared in

(10 m HEISET8%s Such asninEBRANGIPRWRACPONG. BURWolANRAaRLaAT Mpfhe. 4).

h er ' ' - d
further Sedmenty St BoRRBETEE BTBldSRisesld cadld B fdlgtbnas T er ) m
filter (Mhehhieas giﬁﬁf.’g&ﬁf br gg.gw%g%}gg%xtran (2mg/ M) and P20 surfact ant

(0.005% were adde . ch le. Aliquots of 40 [err]L were
i nj ected acr osthd hceplor | BTRRItING AoUifiIéACTIED tiRRINdY Fof2 thé ngh&%éat at a

flowrate of 5 [err]L/mn and the receptor Binding was nitored for

8 mi B Thevéntich nBagcbevubed alond,r egdnasombinatien With watheasured as the
di fference between a basel i ne value determned 30 s prior to the

sanpl e i pheomaceutichlly activeragantesuch askdoraexamplepostyokines,ti on.
Regeneration of the 15 surface was acconplished with one 12-[err]L pul se
of 3 M My@yretrigphins, interleukingnetenstirugemretrired emkodimenty e
t herefore, any binding .activity . wth, a signgl above 20 RU may be
| nter pr edGaNdS DALHE used i Ganiutish WitR AhE Glea RUTbETFa Tho AbOVe:s
condi ti oned nedi f he binding activities were in the ran 60- 90 RU
For the Tererriast shctarspich 26 dnielo iust Siemetel 47 d8Relsyed on
a EHK; 1 ' L o : aciAsvd £ i r
£, 1 FbmatopoldJE Brelifdof IBraligh RIbRIGANG 65 IE LERS
by ‘incubghi fife hematbpBidtRTRIARWAY,NikEluBNEES DLAT ndt tinitesohybl e TIE-2 or
EHK-1 RB prior 0 assaying the binding activity. The addition of
sol ubl e HéMmbpetiad nidturationeftaetdr, othtdmbdpbictimi rstemy eelli ¥attorpf any of
the sanples, while in t he gresence of soluble TIE-2 binding to the
surface ierythwopoielinisG-&8F, GM-C8Raretchat neasured in the absence of
TIE-2. A repealt assa using >50x . .
54 n an alternative embodiment, TIE receptor antagonists are used
15 to diagnose or treat patients in which the desired result is inhibition
of a hematopoietic pathway, such as for the treatment of
myeloproliferative ot other proliferative disorders of blood forming
organs such as thrombocythemias, polycythemias and leukemias. In
such embodiments, treatment may comprise use of a therapeutically
20 effective amount of the a modified TIE-2 ligand, TIE antibody, TIE
receptorbody, a conjugate of a modified TIE-2 ligand, or a ligandbody
or fFC as described herein.
The present invention also provides for pharmaceutical
compositions comprising a modified TIE-2 ligand or ligandbodies
25 described herein, peptide fragments thereof, or derivatives in a
pharmacologically acceptable vehicle. The modified TIE-2 ligand
proteins, peptide fragments, or deriv_atives may be administered

systemically or locally. Any appropriate mode of administration
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concentrated C2Cl2-ras CCMresulted in a four-fold enhancenent over
background ¢foé8s79d E- 2 specific binding signal. EXAVPL BCF/US97/13557
C2Cl12-ras CCM CONTAI NS AN ACTIVITY THAT 5 | NDUCES

TYROSI NE EW%Y%T%W% B gsed, including. byt not limed TR

C2Cl12-ras was examhed for 1'ts a I nduce "tyrosine

phosphor yistra0aneus]! ftfainecdBAGmeldteridt! URttimis@d OPIE s0bctfahon! €
h C2Cl2-ras CCM |ysed and subjected to

briefly incubated wt
I mmunopr eghtpapetitomeal) dok\dsy elogad nidjection aer desgicakdnadlane. Sustained

e

Stinmul ation o? serum starved ABAE cells with serumfree C2Cl2-ras 10X
CCM was doekease fformmationteareedileo provigiee derl s starved as descri bed
above was renoved and replaced with either defined nedium 15 or 10X CCM

t hat Isad been Jree vereseattioventionr pSo Ainowida® for naneantibady whichedi a were

renoved and the cells re twice rinsed.on ice with_gn . excess o

Chi ) od PBBeSHEA BoIES SHith o Therdpauiin dRaRR YN e BRReRY,anay Cae!

| ysis and Tl E-2-specific | oprecipitation was.done _as _descrihed
bhove. - po monodiongae eolyalonakp LREHTVETIGS 50 BENIFER ok 2 HEethad: gt
showed no  jnduct,i f - r osi | QR, S

i ncubat i OM% hé‘@’gl%npé}s‘ %t?‘ﬁl&)ﬁ&éggﬂ% %yscfa%qgowv%ﬁgrtehaes ea “."%”“‘
TI E- 2 phosgh R=1X i LI t €

pre-i ncub}?i fc?){né/gﬁ bkﬁge%géél@ﬁd%oky%ﬁ@b‘%ghﬁﬁuﬁgy a? P%génﬁpigy

t enper@t urgirpokBs 18f [ronitgring tHe=courBe cofinhefagy protein G Sephar ose
beads. Medi um incubated with protein G Sepharose al one was not

depl et ed of thiBhehirsemior durtheraprovides for a therapeutic composition

55 WO 98/ 05779 '

PCT/ US97/ 13BBprising a pradifigd J1E-2 ligameres) lgerduegwa@nyt o ¢ytotaxicapgent
COS-7 cells were cultured i r]EDuI becco' s _nodified Eagle's nedi um

cont ai ni nFOAIYPRIAGTNBERIOne 18P0 eMBSIMentedbR eYtotexiccADENh Bay ‘aﬁEiaDNEM
The ouse AYEARPER: R I0l I he wae cul tured 10 Eagle's o
15 The invention also provides for an antibody which specifically
binds a modified TIE-2 ligand. Thé antibody may be monoclonal or
polyclonal.
The invention further provides for a method of purifying a modified
TIE-2 ligand comprising: _
20 a) coupling at least one TIE binding substrate to a solid
matrix;

b) incubating the substrate of a) with a cell lysate so that the
substrate forms a complex with any modified TIE-2 ligand
in the cell lysate;

25 c) washing the solid matrix; and

d) eluting the modified TIE-2 ligand from the coupled

substrate.
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m ni mal essential nmedium (EMEM with 10% FBS, (P/S) and 2 mM

glutam ne. Full length nouse TIE-2 |igand cDNA cl ones were obtai ned by
screeni Ng Jolegfpdre’ @S CDONA library in the pJFE14 vector exprResgsdrAlssy i N
COS cel |l s. ?hls vector as shown in Figure 2, |s am)dlfled version of

the vector p Rrg\rr] (Takebe et al. 1988, Nbl . Biol. 8:466-472). The
library was chliadtsdbeisate may beocapyisubstance; @?@bﬁ%ﬁ!f&?“}h binds the
pJFE14 vec

G ther (TG AekT/E2 "9999?0?9785132'8ﬁﬁ’e gty dResubbekEAR. aelactarl

of 1. 0 {148 fip6PE pangjsting o ptiPERHled ol I 23’?‘ Bl Sty caifon '

For trangtep dno'[énd IEC fbteptorbodyer eiallihvéRtioh wmmiécvgpiéﬁ%

containing 4 err]g dextran, or oqui ne, and 2 mvi
gl utgam %ce@'ﬁdrtﬂodyerwhﬁ:rpfsﬁéﬁhéﬂu BiPRISO R 'rﬁb@:f@dﬁ TI‘E—231|§a|HHJr§sa§NeII

37[err]Cin an atnosphere of 5% err]. The transfé&cti on nedi a was

aspi r at eak andtheeppeatid vofipdsitioni tompiiing -the P¥BEptarboty3imia. Fol | owing
this DVBO "shock”, the COS-7 cells were pl aced into DMEM with 10%
FBS, 1%mmhnaf:ephofaktylaacemable vehick,r apdoay oiethodndf Dlowkingitkdoode f or
48 hours. 25 Because the TIE-2 ligand is secreted it was necessary

to vassete 8Pl dnt e AENRD cOMRAITRT m.nﬂﬁg}eém 0 refteetivg body probe
d. Two days after transfection the cells were rinsed

to t he ligan
with amogiig aﬁz‘%éher%‘aﬁ%\?eﬁomﬂw'%@ contai ning 1.8% f or nal dehyde for
98/ 05779

ég-ﬂ%sg?/ 135571€ invenlipn also_provides for a tt“%?%peﬂﬂ'r’lg%é’r s'%{E’én washed

with PBS, n o] |

% 100 arcbyising SEEbEbe petiyalind modiidd THE-20Rbah' B, fodaatblloc,
non- specinf iaC pharmddeutiomiys acééptable vehicle T8 WdlP&Y 20 méthoprgiuct ed by
direct localization of staining using a TIE-2 receptorbody (RB), which
~consi st eprarhoting eeowvasdulatiaation mdarrplamlemﬂ comrigingeadmintisteringglto
constant region. This receptorbody prepared as set forth in

Exanpl e the patirntnaniieffeeiive rameousdt et the thefap@di‘arﬁpmepﬁamm i zed COS

cells was proped i ncu t|n t hem for .10 mn with TIE-2 RB. The
cel 'S were th %&H@@ t WS & ?ﬂt pRveqtign prov’ﬁﬁﬁutﬂi’t édmethosh 'kidi t i onal

ggo;n pﬂaw&%‘tf)ﬁqug%t géﬂ“ ‘&ﬁcgf e{)“:rrgg segeﬁ-\}%iBg&%%Ptﬁg r?%%?ise:%ﬁc ubat ed

TV e, AR st Bl A T e
st ai ned Highhdbadyabhder ecorditionls! permitting binding of the detectably
labeled ligand to the TIE receptor aﬁd determining whether the
20 detectably labeled ligand is bound to the TIE receptor, thereby
identifying the cell as one which expresses TIE receptor. The present
invention also provides for a therapeutic composition comprising a
modified TIE-2 ligand or ligandbody and a cytotoxic agent conjugated
thereto. The cytotoxic agent may be a radioisotope or toxin.
25 The invention also prov.ides a method of detecting expression of a
| modified TIE-2 ligand by a cell which comprises obtaining mRNA from
the cell, contacting the mRNA so obtained with a labeled nucleic acid

molecule encoding a modified TIE-2 ligand, under hybridizing
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i ncluding the stained cell was scraped fromthe dish using a plastic

pi pette tip and plasm d DNA was then rescued and used to el ectroporate
bacteri al cajpygesngl e bacterial colonies resulting from PQTIMES97/13557

el ectroporation were picked and plasm d DNA prepared fromthese 20

col oni es ‘g@%dﬁ&ﬂstﬁeﬁéﬁﬂﬁﬁgﬁggﬁégﬁ S o%ﬁﬁl}lé’??@b?fu@?fgr{gogh@ E-

2 ligand ressiogn as evi I'nding to recep odl és.

Thi s al | owgHeiede Mhbleicedé, ahdPitherelsy edateeting €e6li épicysidh Fof d iaatied
Confirmation of TIE-2 |igand expressi on was obt.ai ned by

phosphor yI'HE-2nligand hin Theé- ellecept or using the nethod set forth in 25
Exanple 5. A plasm d clone encoding the TIE-2 |igand was deposited

wi th the ATCC orhéxingbation, fu@hdr aprbvides gaamaihad ‘of Jéetstting askpression
TI.LE-2 ligand" under ATCC Accession No. 75910.

57 5 of a mmlifiedoTTE®R ligand in tissue sections which comprises

PCT/ US97/ 13557 . EXAMPLE 7 -, | SOLATI %A’ND SEQUENCI NG, OF FULL LENGTH
cDNA CLONEGNachngcthf Missus esectiorpnwith a labeled nuclgigacidemaleculsy cona

ey IR 8 SRR TR Rodhel e R TARE PRI o
v SOTEINEG 50 R o i BRI Y,
PR, 2k e B8 e ThE SREISKhion of RO TIEL2" gl fh S

Har bor, man tie- gand cl dnes was
carrifeg ouisse sectibaslows. A 2.2 kb Xhol fragnment fromthe deposited
tie-2 ligand clone (ATCC NO. 75910 - see Exanple 6 above) was | abel ed
by random EXAMBLEm ng t ol BENFHEICGATIONIOR THE 4B AR CBKL tiEl AS5x

10[ err] cpm ng. Hybridi zation was carried out at 65 err_}C I n

hybri di zati on sol ution 15REP(%Fbﬁ1€EQL§.@ﬁg'VWTé51%m @RDNA.  The
filters ' —b-

Kodak XAR-5 fil m over ni ght at -70[err]C. Positive phage were plaque

sl aton of NACYIEBRERs, are' gl ITithE EVRARRRR Eathfilulie
i oot Bu vl PROSROR“HRAbE B CACERER0T 8601 ARl ENRSY 7520021 R Coquont

subcl oni ngNoftHerAb RN @Mhalyses VenigiledORicderatg vals of aie-d iteanscBps
was deposited with the ~ ATCC on Cctober 26, 1994 under the designation

[err]gt10 andbei ABAEI ¢Adult Bovihe gAnterial( Bhdcthelialsiceil Nne, 76@2sistemthage
DRA Ty bew?'(uhbji_ri(gi_te_uf]I hybridizatién results that demonstrated aimost exclusive
localization of tie-2 RNAs to vascular endothelial cells. We therefore
20 examined ABAE cell lysates for the presence of TIE-2 protein, as well
as the extent to which this TIE-2 protein is tyrosine-phosphorylated
under normal versus serum-deprived growth conditions. ABAE cell
lys.ates were harvested and subjected to imm.unobrecipitation,
followed by Western blot analyses of immunoprecipitated proteins
25 with TIE-2 specific and phosphotyrosine-specific antisera. Omission
or inclusion of TIE-2 peptides as specific blocking molecules during
TIE-2 immunoprecipitation allowed unambiguous identification of TIE-

2 as a moderately detectable protein of ~150 kD whose steady-state
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25 directly to DNA sequence anal ysis by the di deoxy chain term nation
nmet hod (Sanger, et al., 1977, Proc. Natl. Acad. Sci. U S. A 74: 5463-

5467) . Subcl oni ng of the human tie-2 |igand DNA i
mammal | an WO 98/05779 58 i’8{"%S@m\:’/’\%w

98/ 05779 - i oo PCT/ US97/ 13557
expr essi phogphiotyrasine bievele sdipninisie dtaanegar updetegiable| lavels eby] ptieo
encodi ng htie-2 Iig?_nd 1 cggt ai ng, an EcoRl site |ocated 490 base pairs
downst r eSRFEMsEIaAtON, 9f Jhe; 6eliSodi ng sequence for the human TIE-2

Upotream and. Sl §§L€%A§ﬁsﬂgﬁﬁﬁgﬁéﬂl%ﬁhgét%ﬂ‘ BARIAE WS 088 B4 Toery.
u ! ! R !
o & SoTa s L g S0l HBAE SollhinblF plared 48,4 oafee"
Shonsho e Henglfy 6 %' X 1007 EeRS/ 150N BlRe HelliBlate (Faftodygnl" & ™
(conpat i h@utadtipe cwsrmeagglgg[ﬁs Rfkliht a:aMETlm cConc}airﬁ'ﬁ | 1694

BpullO2i sites are both nade bl unt odi ng Fegl on

from t he bovime datf seairhO(1NSoBOS)hel mM Lighatashihe (Q) andas¥semetnefd using
the ABI 373A DNA sequencer and Taq D deoxy Ter m nat or Cycl e Sequenci ng
Ki't (Applpesicitiinosyrd estegptomycin Hi248Y) intan aimgspl@ye. of % @Dgot Pder aod
deduced am no acid sequence of human TIE-2 ligand fromthe clone

[ err] gt 1haauestliafg celli bysatesgaelisl wereshsevumistarved fbrg24ehdurs in :
In addition, full length human tie-2 |igand cDNA cl ones were . obt ai ned
by s@ eeDMEEM/ QR gﬂlmd@npmpﬁmnmme bmadjuinn amnide riading pdf-Hig
vector. Cl ones encoding human TIE-2 |igand were identified b DNA
hybri di za&latas Withgicg-oold phoaphate, e ﬁéHﬂ?hépﬁﬁio%P@Xemie@Ied 2

|l igand cl one (ATCC NO,, 75910 s a_ptobe,(see Exanple 6 abpve). The

codi ng + OBRESAHL RptfEeaeaf SoRUTRR/ILSRSE BRA’ sogtiuRc BETRAmIdne. Tag
D deoxy TeLid ~Seq i N e Mo ' lLne.
Foster O'(?%/',r@ @\%Pé 'Il%{és%j ?gqge%gdéq(ma\%'@aerl y I é%ﬁﬁ%awgéfﬁ?t cl).%%l be%?\cl one

[err]gt 1%@}@%&%@ Wit 1}%9%@@@&@&@%&@ tﬁggf&iﬁeﬁiset Fmss'amg

[err]gtl0 Ing htie-2 ligand 1 contdins an ad | onal gl ycine residue
whi ofs | s RMSFeshdyaprotiniat | eoldbied debils wate rentbvey! $resmethee cefl

> lysates by centrifugation at 14,000 xG for 10 minutes, at 4°C and the
supernatants were subjected to immunoprecipitation with antisera
specific for TIE-2 receptor, with or without the presence of blocking
peptides added to ~20 pg_/mi' lysate. Immunoprecipitated proteins

20 were resolved by PAGE (7.5% Laemmli gel), and then electro-

transferred to PVDF membrane and incubated either with various TIE-
2- or phosphotyrosine-specific antisera. TIE-2 protein was visualizéd
by incubation of the membrane with HRP-linked secondary antisera

followed by treatment with ECL reagent (Amersham).

25

EXAMPLE 2 - CLONfNG AND EXPRESSION OF TIE-2 RECEPTORBODY
FOR AFFINITY-BASED STUDY OF TIE-2 LIGAND
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WD 98/ 05779 PCT/ US97/ 13557

t he T98G cl one does not contain this glycine residue but otherwi se is

i dentical twoblesmedi ng sequence of the clone [err]gtl0 enco®OTgossrirass2
ligand 1. Figure 5 sets forth the nucl eotide and deduced am no acid
sequence of human TIE-2 %@\I he T98G clone. 5 EXAMPLE 8 -

| SOLATI ON_AND SEQUENCI N LENGTH cDNA
CLONE A I NG HUMAN TI E-2 LI GAND A human fetal ung cDNA

library in | anbda gt-10 (see Figure 3) was obtai ned from C ontech
Laboratori es, Ancexpiddsion tonstidet Wwhasaovemted thatwevauldl gledd at sacestedi ty
of 1.25 x 10[err]/20x20 cmplate, and replica filters taken follow ng
st andar d proteird worssi$ttagbobdhe entide. extracellwsr epattion Gbrthegrah TIE-2
Laboratory Manual, 2nd Ed. age.8.46, Cold Spring 15 Har bor Laboratory,
Col d Spr i legeptebdusedeto bek human| inauacglebylis gammavkreonstestneagian | ow

ffrgéﬂge?"deéaeﬁeisc b st Radiinc X Sae Br 41522 "receptogﬁegx%ﬂi 5

probe, enco no aci d 25 f hu and 1 as, set

Porn i g o dui R sl xastiet e PRI ks i dhimpr "brsé% §ias8d 5
P eonence <§’§df°'? %ﬁ@o%‘?%%ﬁ if821ink498s betWEBN, Midiuiual 1gay Ba"fails. |

hybri di z n 4 Filters
w)ére wasﬁg gidﬁ;g%cof;?ﬁéggﬂg ?gR@ @a? poggéd%e?ﬁ%‘ﬁ%% Q-Nr%y

filmo Infra d‘léntoéncddtﬁg thé eFéantm ot risumlaso GBI tisazegaat frommhe 25
stringency (2 x SSC, 65[err] C) to the full length coding probe of nouse

TIE-2 |ighimyel reBioriSto Xhel cartsexy-termitmuse qfoﬁnel protelimnesaseamppifieided
that fulfilled the following criteria. .. bridi zation  had not been seen

to the fufrom emgvan( ntar@é)ta CcEAaPYnBGHRI wg r PHgenugleatides i .
60

WD 98/
PCT/ US97/ §88gsponding ﬁ9bm%j.pz&'asaﬁ%§§qy@&96apf |Rmany 19Gdndhe: tegpitings:

i oat 6aCR fraameriicl s GERERE Ik, BafiiRd edtor * RRES A BNAT S 61 )

2. 2kh gandrestriction fragments from a plasmid encoding the full-length TIE-2

receptor and from the human IgG1 Fc plasmid were ligated on either
side of a short PCR-derived fragment that was designed so as to fuse,
in-frame, the TIE-2 and human IgG‘i Fc pfotein-coding sequences.
Thus, the resulting TIE-2 ectodomain-Fc fusion protein precisely'

20 substituted the IgG1 Fc in place of the region spanning the TIE-2
transmembrane and cytopiasm'ic domains. An alternative method of
preparing RBs is described in Goodwin, et. al. Cell 73:447-456 (1993).

| Milligram quantities of TIE-2 RB were obtained by cloning the
TIE-2 RB DNA fragment into the pVL1393 b_aculovirus vector and

25 subsequently infecting the Spodoptera frugiperda SF-21AE insect cell
line. Alternatively, the cell line SF-9 (ATCC Accession No. CRL-1711)
or the cell line BTI-TN-5b1-4 may be used. DNA encoding the TIE-2 RB

was cloned as an Eco RI-Notl fragment into the baculovirus transfer.
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approximately 1.8 kb. The 2.2kb EcoRl insert was subcloned into the 5
EcoRl sites of both pBluescript KS (Stratagene) and a nmammal i an

expressi o suitable for use in COS cells. Two orient gk

identifie %‘g?k hge manmal i an expression vector. The 2.2kb inser Vﬁgﬁ
pBl uescript KS was deposited with the ATCC on Decenber 9, 1994 and

desi gnatRiasgydppVid383. pt Plesmitt ANAy puaitied hE cesivgashioridaidensity t 10

site of the, TIE-2 li.gand. 2 codi ng seguence .is approxi,mptely 355 base

pairs d&&?&'?@%ﬁeé‘ﬁ"&@qm d@@ﬁr%ﬁo'ggmc?gnf%.‘ﬂpal DNA by  mtting SelBs wer e
transiently transfected with either the expressi on vector or control
vect or b PlasmidABNRAwita 0 & ugspécBasulo-Gold  PNAc(Thamminigen), cos-7 cell s
were plated at a density of 1.0 x 10[err] 15 cells/ 100 nm plate 24 hours
prior tofoflosen &y iiotroduction datesflipasames using H0Kre ! Lipofectinc (GIBCGH i n
serum free DVEM containing 400 [err]g/m of DEAE-dextran, 1 [err]M

chl o5 oquBRe). aNA-ligdsprneamixiiresndete [2ddéd 1of SHR1AE cellgp(2priget e DNA -
for 3-4 hours at 37[err]Cin an atnosphere of 5% Cferr]. The

t r ansf eccelisi6fpuhadialy s pt MN-EdH amediuml {MadifiedhGrhosishdnsect2Cell buf f er ed
saline with 10% DMSO for_2-3 mn. Foll ow ng this DVSO ~ "shock", the
cos- 7 ceMedliygy (GIBEEXBRI) domiERoMrshatl @4 Epdolloweshdly incubatiorpenti cil lin
and streptonycin, and 2 nM gl utam ne for 48 hours. . Because the
TIE-2 | iéarra for Bedaysda 1 naestiday gupplementedrwithnb% fetalhealbel | s to
det ect bindi ng Q‘f. t he receptorbody_ probe to 25 the |igand. Transfected
COS- 7 cePPUMer ol i5PHLGUANIG MEiNM, was (harested for phaque] pedficaliono nm
plate. The cells .were r.insed w.th PBS and t.hen . i ncubated wi th PBS
cont & ni A "ECBMTBARL VIISRR PUIiChoWaS GasTies; out using,Bethafser at ur e,
Cell's Web?eJiBﬁEly&@éggﬁség;gb"??é?llﬁn‘ﬂ).FP.F‘l'_pﬁt. Mitfe?” and V.A. Luckow,

61

PCT/ US97 Bh3aldvirus Exdé;%}'dh VeéforEBS A?qrﬁt%g'tgg( Qwé?{%gr.i"iggz,xﬂéw fk; 10%
Bovi ne Cal erumto perneabiTTze e celTsand brock non-specific

bi ndi ng W H:sFreeman) hexceptetttnthe\aig21088Usy8aPycomtanséd | omligraill o of
staining using a TIE-2 receptorbody, which consisted of the

extracel Gyi a(simma-@ich%ro-E-Erdolfywob-tg%na&&dégg#pc{&?aa aGtIBC@i@RL&Thi S

recept or body was prepared as Set forfth in e 2. Transfected COS

cel hg wegiet 9P@4ys of inRubatPati 22° ¢ heiBA-PEc8MBYhan Er)]iéqysecs Avere

recept orbody. The cells were then washed twce with P fixed with
net hanol scered ttlsyerspositivei gisrdrabgenioreaittiotditd | el X3l nsdbetrate, PBRE10%

Bovine Calf 10 erum anti - human |1 gG al kal i ne phosphat ase conjugate. After
three theiPBsositishesmarkeds wWaeeomimnhat gulaiquesl hadrienth@hosphalizee by
substrate ~ for 30-60 mn. The dish was then inspected m croscopically
for the additign feacseopndt avadayceentaining |10 yug/sslsi MJ on@-.bent ati on of
t he clone, but not the other orientation, were seen to bind the TIE-2
15  recehhm@tbplhiazol-2-yl]2,5,diphenyltetrazolium bromide; Sigma).
20 Putative recombinant virus plaques were picked by plug aspiration, and
purified by multiple rounds of plague isolation to assure homogeneity.
Virus stocks were generated by serial, low-multiplicity passage of
plaque-purified virus. Low passage stocks of one virus clone (vTIE-2
receptorbody) were produced.
25 - SF-21AE cells were cultured in serum free medium (SF-900 I,
Gibco BRL) containing. 1X antibiotic/antimycotic solution (Gibco BRL)

and 25 mg/L. Gentamycin (Gibco BRL). Pluronic F-68 was added as a
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One of skill in the art will readily see that the described met hods
may be used to further identify other related nenbers of the I‘E

| i gand f ari WV 98/05779 The coding region fromthe clone pBT%"é@Eég( ¥ks
encodi ng human 20 TIE-2-ligand 2 was sequenced using the ABI 373A DNA
sequencersuridctant tdlag fihaleconceatration oof Qgéle I2gideres ndili werdppaised
Bi osyst ens, Inc., Foster Ct The nucl eoti de and deduced am no

, _CA).
aci d” sequién@e bioreaaior HAitigam @aﬂ{@t@&)w Systene fer ae leastudhiae Hays

encodi ng human TIE-2 |i %and 2 is showmn in, Figure 6. 25
EXAMPLE gptior toTindegtion caiells vesre mromerart AKGAGWItsIgassing to 50 %
62 WD 98/ 05779

PCT/ US97/ dissoived oxygen, aicgn@as dlaw ratei af B0 midmin: {petation akai ng
etther TIE-2 |i

el r5 i FPRYFS 3E).  Agiaidn ovascby meas of & mhonk eBTiel At X Rk
Fnc.) and POCHRendEa"s WEFe Borvested, irc i IR0RMMIRLC SR pESECIFE:

Sont ai ni i heCRSTRLI EonceRtRER kY EFRoRon L add [RIGeHEE BN 5., o,
vect or (Kgﬁtcﬂzé"foﬁwﬂnq_ll}r%?s';’of VTIEES decditbibodfater E6ll. Gfls 82nd689-693)

cont ai ni n human E-2 10 't ga medi a cont al ni ng

secreted |iamidm Wee rought 40 400mbf With fRiste rdedfuraNhrdnaag neasd
20-fold by diafiltration (DI AFLO ultrafiltrati on nenbranes, Am con,

I nc. Yo Thadgoened tipr 2 oursvat BEQC in a  dpipaed flasknd THe-culturgawds2then
present in these nmedia was determ ned and expressed as the amount (in
r esonanceresiispended. in af fineE-vlueee pob 8L with siresh f serwnrfdeagmedium,t y
measured by a Bl Acore binding assay. Northern (RNA) anal yses
reveal ed @nghithe ceelis linoubateast im| the bioreactarnusingttbei préyeosiyHunan Aortic
Endot hel i ?} Ce.bl ) humag. primry endot helial cells (Conetics, Inc.).
Ther ef or e 38SFELED: FPRAKONS- used to exanm ne whether TIE-2 receptor is

t yr osi ne- phosphor,yl at sgd i i h | E- 2
| i gands. HAEC @‘f‘?’%@@ﬂﬁm ?Pr?épng’jﬁﬁeg f%g?mgt‘gféﬁggﬁé\?ggﬁkc§elﬁs
gro me gy i ' ifli8stiont t g i Epta | serum
ar vkl oSy CIRBREA By centithgnibn [800£0g: 0ot oS @l soticupserum
hydr ocor t iggatantéeiomd/ "Cell sup@ridtams ivier brotigh/tel pRMBNQVieH INAOHS.
Assessnent of whether TL1 25 and TL2 could activate TIE-2 receptor in the
HAEC cel | €£DAA dascadded to af finlabveoncantratiamfdfutot mNAEd dhies supeenatant
serumstarved for two hours in high-glucose Dul becco's MEMw th added
L- gl ut ani mpd awds readjusted to 8. - Supernatants were filtered (0.45 um,
Millipore) and loaded on a protein A column (protein A sepharose 4 fast
20 flow or HiTrap protein A, both from Pharmacia). The column was
washed with PBS containing 0.5 M NaCl until the absorbance at 280 nm
decreased to baseline. The column was washed in PBS and eluted with
0.5 M acetic acid. Column fractions were immediately neutralized by
eluting into tubes containing 1 M Tris pH 9. The peak fractions
25 containing the TIE-2 receptorbody were pooled and dialyzed versus

PBS.
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penicillin-streptonycin at 37[érr] C followed by replacenent of the
63 WD 98/ 05779

PCT/ US97/ 1g/yokmstre Starvation nmedium with |igand-contai ni ngcrosshizssaned
COS nedia for 7 mnutes at 37[err]Cin a 5% CQ2 incubator. The cells

nopr EXAVERE 87 of OV RATION AT AEBIAS AQREuEH, s ™

foll oned by Vestern bl otgdyng IWU%\IEQ?WE&WFWF@W SEJLATH

exactly as described in exanple e results are shown in Figure 7.

Phosphotyrosine levels on the TIE-2 receptor (TIE-2-R) were 1 nduced by
treatnment of HEAC cells with TIE-2 ligand 1 (Lane L1) but not by TIE-2
I'igand 2 (Landnéightciewndi theorfadction obdTHE-2VWEes | gaibeadiby angedigtionesli a
fromCOS transfected with JFE14 enpty vector. Evi dence that both
TL1 gnd TeXcess'tisblutsiel YIE+21debeptcbrdaoTiyE(IlE -2 RBpdnafs @ develdpimgst r at ed
by using a Bl Acore to assay the TIE-2 eceptor specific bindl ng
activiti eystemt réﬁ!ﬁ emt@aﬂ@b@hw @f ahE-By RB t0 binthnasdatherepyof TL1- and
TL2- expr essi % _‘IE rbod| es. Because
TL2 did Mt M%a??éaﬂ%'a'eﬂ g 22rl=39€f3 oPOUEFS t"é aat observahle t o

?‘Eltllera?t o %%tMefLﬁe?ﬁ%gt m?ﬁ%ﬁaﬁ&/&%vser d"¢ %?meﬁgﬁﬁna the ©
T

aadi 1 on 19N T EeArE WHAReECTIER 2R a%&{ﬁfﬁ-%% uszeod to, @Bﬁﬁﬂy%%gwaﬁ E2

recqpf or diildpmurthin o’f t%?igcﬂ_Lé’nfBr?Bb pérﬁéﬁnéneces ofsﬁbﬁ?&ﬁgmally

stinmul ation of the recept | owm ng”exposure sent” at a

lim ting resorsableatoamn were soaked withi TiE®Rf RBMndliRGesRld smiRegiately
serum starved as descri bed 25 above and then incubated for 3 mn., "at

37[ er r ] Cheingath- 2hei chofioalantoic meaobrarEl 4t Thasitiomd tjushddteradi tonthe
Control plates were treated with 20X COs/ JFE14-only medi um ( MOCK) .
The pl at d¥imitiee r &MREP.f rom t he i ncubator and various dil utions of

\?\88 gé}zgéz;?‘éll émrqy gﬂ:‘c’:\ﬁen embryos develop atop the yolk fr%puggﬁlhgglgllof

L k! PACIPERkrEY bl SRUIREIRAE, HETBHE SRS, "
endothelial cells that will come to line the vasculature in the embryo
arise from both extra- and intra-embryonic cell sources. Extra-
embryonically-derived endothelial cells, which provide the major
source of endothelial cells in the embryo, originate from accretions of

20 mesenchyme that are situated laterally around the embryo-proper, just
underneath the CAM. As these mesenchyme cells mature, they give rise
to a common progenitor of both the endothelial and hematopoietic cell
lineages, termed the hemangioblast. In turn, the hemangioblast gives
rise to a mixed population of angioblasts (the endothelial cell

25  progenitor) and hematoblasts (the pluripotential hematopoietic
precursor). Formation of rudiments of the circulatory system begins
when endothelial cell progeny segregate to form a one-cell-thick

vesicle that surrounds the primitive blood cells. Proliferation and
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tyrosi ne phosphorylation in the |ysates was exam ned by receptor

| mmunopreci pitation and Western blotting, as described above. -E!_J;(% _;3

di | utions WHRISBSI® using 20X COS/ JFEL4-TL1 medi um dil uted t oPEXUSIT13SST
0.5X, 0.1 X, or 0.02X by addition of 20X COS/JFE14-al one nmedi um An

- assay of piigratiohi6f tReXeTtélial 26MpdrierieSeveditaallyi ppodidesr® vast

bi osensor technol ogy indicated that the¥ contained simlar anounts of

Tl E- 2- spedietworki atlibigodcfilied t nderoviessels qunder dheanf@Ad 1tiatuwillor TL1 and
10 TL2, respectively. The results of the antiphosphotyrosi ne Western

bl ot, showfimateiyginkade thei emkryonde ipien wishphrutedo iptiasr

t t t of, HAEC cpl | it h MOCK nedi I 1), i t t t . f

HAEC col | STpRPIRBLutarted VRSGWRT, eIPtRE) 2 abon zes the
b t abi | fe di.ut LE-2 |j d. L.t jvatg t TLE-2

Suvaeee e NP el cHibhn b B R ShoIR Spbbes 110 (BBton,

TL1 acti ' t: T, f : t ' t

L, et L MARwee tREubgleq TS sRela ' ey EeRRRHIG! Py boar e pplen

this cell dfi devaiBPment, thbé%gg' ShENAPES )wigeP oW 'WRh VPO RRABALIRGhd A

whi ch 20 unconcentr at ed cell media containing TL1 were m xed at

varyi ng dentists! dtillowaswuséd etot heerkeViaCH-= 5 oemT Liblec imdhei biwert apelx cofand

pl aced on serum st arved EA hy926 cell nonol ayers for 5 m nutes at
- 37[err] C. eHoh egg. Thedshellemembraner wasy eeiovied teeireveabian hirr spaced by
| ysis and TI E- 2- specific tyrosine phosphorylati on was exam ned by

West drth bidikestlyaabpye thesembyye. apdmall regtargwasnhpigces afxptarileent which
' . f , i ewed 1 | ef i ght .

Choun 1 (GeRSam (UpIGH RiarBLodd SHTY s2aisd) Basrgnele sk £, 058 cer 2

wth 1x OQFncentrations” i 8ftfel OPIERDL Yo AR LK epeéé}?to‘?ﬂggg.e g E-2-R 1N

t hese cel I'S, VWO

98/ 05779 ' ; : _
receptorbady was made as set forth jn Exampl%é’ t@{%&g}{%ﬁw L

whereas 1 X um was | nactl ve. wever,

ei t her MOG&tedcdludadedontdinaimstebiatof THve CRIEH aslerabeliadr Wonvain of TL1

in a dose-dependent fashion. In the central three pairs of |anes t he

rati oy ®f TMaisonphddaK)etwas., dOncegend 8i827%7-82881(H008).oEabhl Geifdam phece

m xture was correspondingly increased fromO0.1x to 0.3x. At any of

t hese ni xtabsorbgd @&ppreximalelyL8 ughe$ pyptaindina 30eplic e Bteeie| watchmakers

Tl E- 2- R phosphoryl ation conpared to that of the corresponding = TL1

: MOCK | andeorcaprerwete usedutn make vasmall dearcindther@AMatagopasition of TL2

(or MOCK) was decreased, however (shgwn in the three pairs of 10, | anes at

the ri ght)s,e‘éerﬁgi m"?‘\%%tﬁrﬁa @Halaﬁ‘) & hPEHRUtIYE ) ermpdy si{rﬁﬁ emajority ot 1 oo

dilute to effectively,inhibit activity. The relative a of

cach |1 garieppieaen o' BHRAkE e HRHdA basoRs e Sriagn DOEAM angsthén: o

fromfjeiro bl ndidio wiY seafisy BRATUMAR RYpidae Bt A &sid&S@pe. Other
similarly-staged eggs were treated in parallel with RB of the
unrelated, neuronally expressed receptor tyrosine kinase, EHK-1
(Maisonpierre et al., Oncogene 8:3277-3288 '(1993). Development was
allowed to proceed for 4 days and then the embryos were examined by

25  visual inspection. Embryos were removed by carefully breaking the

shells in dishes of warmed PBS and carefully cutting away the embryo
with surrounding CAM. Of 12 eggs treated with each RB, 6 TIE-2 RB

and 5 EHK-1 RB treated embryos had developed beyond the stage
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and from Western blots of the COS nedia with |igand-specific 15
anti bodi es. Consequently, we can infer that only a fewfold nol ar

excess of Jbgs,hgngeqw red to effectively block the activity pefrused1337
vitro. This is signifi cant because vve have obser ved di st| nct exanpl es

i ﬁ%@aﬁp@ 8K SRt N S Mo v
EFQX;P?n @%9 %@"‘éﬂ%ééﬁs‘%'“éﬁyéé‘ & %W“WE&&%Q@&%P%L%%
eﬁégggggﬁ?ﬁéfaﬁ%?@sfed"#@‘f |1-2 on e I i g? Al Sdébébb@HFPél h"e’ re,

a few fohgrmallyr FouessutToR fiven BHKCK &hﬂ:rﬁs rwémt iablébas ;@nghl%gl EreZ

receptor, indicating that TL2 is a naturally occurring TIE
receytorpmamlcﬁta beating heart. Furthermore, the extra-embryonic 66

WO 98/ 05779 T _ PCT/ US97/ 13557
EXAVPLE vasculatwenmwhictaTs orisarlly| ebyiogsedue) mamasme wiTved blood

| N CONDI TI ONED MEDI UM AND CCS CELL SUPERNATANTS Bi ndi ng
act i vi t ycelts.1 syascamofusen and emndeﬁesem@zcaasme Iateralhasqncmnep and

T2 A B ET e o bR R B pore olhl, 0™
579, SRR, HEEG. A9, Bt AR Bl B,

pl aggon rﬁaﬁpwmm(ﬁf’%m%w ffbae‘i!héaEHW‘lhR@'én:ﬁB 0%, Al JRBhET) %:ten“y
ed ro

coup ugh prinmary am nes car boxynet hyl dextran ayer of a
C\b rese%@'ﬁe@éﬁ%r?@&ﬁér@@e@d and ﬁﬁénarmme %@Wd ot sﬁﬁicﬁway NJ) .
The sensor chip surface was activated using a m xture of

N- hydr oxyesselsni ritie &) oﬁn‘ﬂlE\J-ZaﬂEIto bYock Nasciiar development in the

di met hyl am nopr opyl ) car bodi i m de E fol |l oned by i mobi i zati on of
Tl E- 2 RBChitikererdgrgonsirages 4hat 4 -21digand dsi pecessary forugdevelopsest t es
with 1.0 thano e (pH 8.5). In general, 9000- 10000 RU of each
receptorB d ‘H& to the sensor chip. The runni ng buffer
useq in the system vvas HBS (10 mM Hepes, 20 150 mM Nadl, 0. 005% P20

sur f'&ct ant, pH 7.4). The sanples were centrifuged for 15 min at 4C and

further nglePL‘?EMUS'“g IDENT! ﬁl%WOFATFE-%SP’E@IF?@'EW@N@ [errlm

filter ( I pore; Bedfor
ACTIVITY IN CONDITIONED MEDIUM FROM THE ras
ONCOGENE-TRANSFORMED C2C12 MOUSE MYOBLAST

CELL LINE

20
Screening of ten-fold-concentrated cell-conditioned media (10X
CCM) from various cell lines for the presence of soluble, TIE-2-
specific binding activity (BlAcore; Pharmacia Biosensor, Piscataway,
NJ} revealed binding activity in serum-free medium from oncogenic-
25 ras-transformed C2C12 cells (CZC127@§). RAT 2-ras (which is a ras
transformed fibroblast cell line), human glioblastoma T98G and the
human neuroblastoma cell line known as SHEP-1.

The C2C12-ras 10X CCM originated from a stably transfected line
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(2my/ m) and P20 surfactant (0.005% were added to each sanple.

Aliquots of 40 [err]L were injected across the imobilized surface 25
(either rat WOOSHEN TIE-2) at a flowrate of 5 [err]L/ m n and®GHESHE3BHt or
bi ndi ng was nonitored for 8 mn. The binding activity (resonance

units, RUp{WEDOEASHYEBIARs! ﬂﬁaﬂWé@rmé}ﬁbaﬁ?ntrﬁnQ@éﬁhéaeb | ue

determned 30 s priof to the sanple injection and a neasurenent
67 transfection with the T24 MBS TbT UREaSHERT stRddard6alcium
WD 98/ 05779 PCT/ US97/ 13557

t aken at Phasphade- baqesttmethomgeﬁa SV40 hasadansomiysin-resistance

Sanpl bs. ( CARIESHIN FgEmIY WaSSHEY %Bc)lsnb@ck% biiné ras expression T E. 2

e e
|

sanpl oo wih! Syeslstnt P EECTEY b8 ee. Faitingl, maintifed s ) re o

trkB RB prﬁBﬁgL&k@W'ﬂﬂsflee &?éﬂgiBﬁhaBﬁMﬁwgiutéﬁ?lﬁQﬁé‘@um in Figures 10

and 11, the a 1 on of uble tr cause decrease in

the TIE-2 diiaslorsycint sibplemahide wite pgdy 'féthloéaﬁoéé'ﬁhﬁ (FCS)T' %&dﬁ%‘

significantly reduces the binding activity as conpared
neasur ed ifreé he2@eras WX TWEM s made by WgﬂhblcellsTétEGG"/RB

SPECI FI CALLY BLOCKS ACTI VATI ON OF THE 15 Tl E- 2 RECEPTOR
BY TH® 2 |doBflumrte in a serum fre.fmde&meld media fosudthoorsiefZhan randihet her
soluble TIE-2 RB can rve as_a conpetitive inhibitor to bl ock

act i vat i orGeldfarts- Mol e &glk 05'°| 6: 3941-BSd42 (198RN4 Z_thrTLE) alTOneogene, 1:
TL1- t 20 t ed Tl E-
L TR Mok MY el

Ganal 11 ondaNGTRURL S HGERH Pl I macium’Y ef‘?kveaéte%e'a% ﬁsﬁécwsae

with eithefp e fi&&ﬁlﬁmmﬁplgnm@mwﬁ o ( stel after aP
vector containing the human TIE-2 ligand 1 cDNA (TL1 arvested

e oMo st e itse ks
was det er iPN&F gdnid) pard sapratininhét Gpgdnnl), @nd ten<oldhamoncentrated on
sterile size-exclusion membranes (Amicon). TIE-2-binding activity
could be neutralized by incubation of the medium with an excess of
TIE-2 RB, but not by incubation with EHK-1 RB, prior to BlAcore
20  analysis.

Binding activity of the 10x CCM was measured using biosensor
technology (BlAcore; Pharmacia Biosensor, Piscataway, NJ) which
monitors biomolecular interactions in real-time via surface plasmon
resonance. Purified TIE-2 RB was covalently coupled through primary

25 amines to the carboxymethyl dextran layer of a CM5 research grade
sensor chip (Pharmacia Biosensor; Piscataway, NJ). The sensor chip

surface was activated using a mixture of N-hydroxysuccinimide (NHS)

and N-ethyl-N'-(3-dimethylaminopropy!)carbodiimide (EDC), followed
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68 WD 98/ 05779

PCT/ US97/ 13557 units, R U ) of TIE-2 receptor-specific binding:
activity magsegresooby Bl Acore bi ndi ng assay. POT/UBENI35S7TRNA)
anal yses reveal ed significant levels of tie-2 transcripts in HUVEC

(@ onet 1L mifi@biiZatinn -7 hES2, AR 125, lialTereR 4.8 gR eERR AR Bhne her
IV 2 - SifiaB S S IR pnenciARREoH 357, YA ReATES Lol

| : | ' 7 ' 0
endot hel {1 IS ERKCE (eRdrtbrnody was pfoddret I’ & AT ShBansry s
fetal bovine F$REWInnHeY WiliferogueasinPtiie BysémoniasHES 390 m fﬁlﬁPéLQéM
heparin, 10 ng/m human EGF, 1 ug/m hydiocortisone, 50 [err]g/

gentsam ainfvt E0TAQ 150 MMaNaGht 81008%- B20Amataciantt pdf 7 whetTRe 10 CCM

could activate TIE-2 receptor in the HUVEC cells was done as follows.

Conf | uernsamipie® swere Hamtifaged sforeié seinuatsdarCeandofurther telafified 15

hours in | ow gl ucose Dul becco's MEM at 37[err]C, 5% CJerr], followed by 10
m nut e iunsinigata @terite,siewy proteindudidimg t 045 inml filter MillipdrepdBeniford,

ort hovanadat e, ra potent inhibitor of phosphotyrosi ne phosphatases.

Meanwhi | BIA)corddexirane(raginheand ROe spriaictant {0 £D536) were atddesbno
tenperature with either TIE-2- or TrkB-RB added to 50 [err]g/m . The 20

st ar vat | eache@Clvh sepieveAliquats/ & 40 aoh twereinjectedsaerossnthe

I ncubated with the RB-containing COS nedia for 7 mnutes at 37[err]C

HUVEC ceimmokdlized isigdace nfeithary Jdd-2mer BHK21 ) atept howprateciof - Sagl/min
recovered by immunoprecipitation with TIE-2 peptide anti serum

f ol | onedaby thestrecepbdrobindingwas anonitoreg HospRomjm.osiTine dimdingdrcti?ly as
described in Exanple 1. The results are shown in_Figure 12.

Phosphot {fe§onagcec1aits. &) s mezsused a2 o thgediffergagechebyeen a

Seon wi { RoRBHRPoYlETABIPYIESY SThe PRI Todne: AR Cuecion cane ya
pCT/ usé7ﬂ%%%‘7’em’?‘8/t%i?%§ & By % pes-iniestiony on GPEReTAED et £ 2. Fc)
col e Srtace, WaF AROMMHET, K BRE, 130T duite T aR P8qeuc 0 ° 1
activation of tHFigstrumertei6RE eVl | 267 RUIANErdtore, any binding
activity with a signal above 20 RU may be interpreted as a real
interaction with the receptor. For C2C12-ras conditioned media, the
binding activities were in the range 60-90 RU for the TIE-2 RB
20 immobilized surface. For the same samples assayed on a EHK-1 RB
immobilized surface, the measured activities were less than 35 RU.
Specific binding to the TIE-2 receptorbody was evaluated by incubating
the samples with an excess of either soluble TIE-2 or EHK-1 RB prior
to assaying the binding activity. The addition of soluble EHK-1 RB had
25 no effect on the TIE-2 binding activity of any of the samples, while in.
the presence of soluble TIE-2 binding to the surface is two-thirds less

than that measured in the absence of TIE-2. A repeat assay using >50x
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5 EXAMPLE 12 - CONSTRUCTI ON OF Tl E-2 LI GANDBODI ES An
expression construct was created that would yield a secreted | N
consi sting WOBME™®ntire coding sequence of human TIE-2 [i ganmsg*l%%%u)
or TIE-2 ligand 2 (TL2) fused to the human i mmunogl obul i n gama- 1
const ant gegtentrgtgtl G20 127 €Chbiresubledtin asfauriad erdancemenitEoler

"l.i gandbodi es" (TL1-Fc or TL2-Fc). The Fc portion of TL1 -Fc and

TL2- Fc wabapkgreunrd ofsthe| T2 spepiic mindinghsigndbdi ng the Fc portion
of human 1gGl that spans fromthe hinge region to the carboxy- 15
termnus of the protein, was anplified from human pl acental cDNA by

R w1 EXABIELES | ST AR RN GORTAIREAN) KRR © .
Aopropriate DA restr ol QR ICSBRINOCERIAORAHBE ATONERHEE, | | 1. oo

on either side of a shortg i ved fragnent that was desi gned so as
to fuse, in-frame, TL1 or TL2 wth human 1 gGlL Fc pr ot ei n- codi ng
sequences. M1Tigramquantities of TL2-Fc were obtal ned by
cloning the TL2- Fc DNA fragnment into the pVL1393 bacul ovirus vector
and subsequent IG2€H 2-raget@XnGOMewasodraminad f forgitp eabilitySke 2ihlkicensect

cell Iline. Alternatively, the cell line SF-9 (ATCC Accession No.

CRL- 1711) tyrosime phosphocgationi ot THE-2 T ABAE selisbe Serim-staived cABAL

t he TL2-Fc was cloned as an Eco %-Notl fra(g nt into the bacul ovirus
trandf®er cells were briefly incubated with C2C12-ras %A lysed and sypjected

08/ 05779 . e e . PCT/ 07/ 13557

et o plR IBUBUNGPLERIRIatQR g WESHT20aIYIES AS MEYSREE, BDOVE. i xi ng 3
f i 1 ) B e

Pho o o Shaidor bt Mot staribd | ARNE BBEHS Oufi ‘sl free |G2C12-1as

Li pof ect i iy HEEEH Bie dorld ak! RABWEE Mhd Whégiume'st Atad ddlisSEtarved 84AE
cells (2x 106 cells/60mm dish) in TM\-FH medium (Mdified Grace's

| nsect CeldeddériietmaiaveCaraiRirenioved dradinepidced [with] &ithépldefitsd medilm
I ncubation at 27[err]C for 5 days in TM\-FH nedi um suppl enented with

5% f el cal 10XeCQOM thatshadcbhéenrprerwadironedvds 3ZIG.esAlterf tO mpirges, the

purification of reconbinant,K viruses, which was ¢arried out using_ 10
met hods pr@@ﬁ!ﬁjéﬂl?quégm‘?‘(%ﬂ IiE?I??‘,’S were twige ripsedrondeg Witk an
Luckow, Bacul ovirus Eﬁ rde |on_Vectors - Lﬁgoratory Manual . 1992,
New Yor k: SAGESSFOLeRR E e ts't'ﬁﬂler?% eégéﬁ" e overlay contained 125

Mo/ L X- 98, SRR BIENEE BENAMMRE Y - BelDigak e Y #12S5 86 ific
immunoprecipitation was done as described above.
20 ABAE cells incubated for 10 minutes with defined medium

showed no induction of TIE-2 tyrosine phosphorylation, whereas

incubation with C2C12-ras CCM stimulated at least a 100 X increase in

TIE-2 phosphorylation. This activity was almost totally depleted by
pre-incubation of the C2C12-ras 10X CCM for 90 minutes at room

25 temperature with 13 ug of TIE-2 RB coupled to protein G-Sepharose
beads. Medium incubated with protein G Sepharose alone was not

depleted of this phosphorylating activity.
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G BCO-BRL). After 5 days of incubation at 27[err]C, non-reconbi nant 15
pl agues were scored by positive chronogenic reaction to the X-gal

substrate (%19,90 ir positions marked. Reconbi nant plaques pefRisbHfRsT
vi sual i zeav y addition of a second overlay containing 100 ng/nL MIT

(3-14,5-4] h hi azol - 2- ' | i rqm de; Sigm).

Put at i vgmg’r\# éant vﬁﬁ%ﬁbﬁi&@gwaéﬁ’@ l;E@‘l&spi ration, and 20
puri fi ed—by ot tTpteTOUNTdS T O paque TSorat T o tUTassur e honoge ety
Virus stocks were generated by serial, lownultiplicity passage of

pl aque- purifi Vdp : Iy I WY TL2-F

Cl one #7) \/verc'g9 gr%dﬁglé%!wﬁ&é)aaﬁﬁﬂ%dsﬁ_c[ﬁl ccéygs%\?ﬁdr@eﬁuggglreg% 'h%d' m
serumfy [ ina090b4 . ' aiqyy.n
SetMBN L =] mlo@?iﬁ?%sgplﬁ ifgﬁa( %ogicrf)&%gﬁﬁ (F%)én?"zga%rg/ of genicin i 1
(G Bco BRd strgpta@iycin RPES) wared ¢aM giutamine in Hi fAagicuphdre 6f Brpal
concentration of 1g/L. Cultures (4L) were raised I n a bioreactor
(ArtisaiCQgl | Theamausesynyebiast dc26112 eastcelhline wagscultured in Eagle's

71 © WD 98/ 05779

PCT/ USO thihkal essentiabirmediura (ENEMN) avith GO%SFBS, e(RIS)andt2 2qerr] C with
gassing to 50 % di ssol ved oxygen, at a gas flowrate of 80 nL/mn
(aer at i giutamime. Fulbdength moype AdEt2tligandvaDNA clomes ofere whtained _
impel ler at a rate of rpom Cells were harvested in md-logarithmc

100

growt h pgasergening a G2671& rascelPNA ribrane dacthe: pdfF&S b yveston expregagcn,

d infect ith 5 . I f ' i L. f yTL2-F . 11, . Cell
ond @ nodti GrSesalls This Gedbr as sBonh I Hidfesd iod modieg VRisihuas

d bed ,f 2 7 § ' f . t
Fhen r octlsfiestor, PSR, 1Bkehk Ul 1958, BO0SRI: FISH &BPRARRLe Thél
and the cells 10 . [ ncu%ated in the bi obggﬁ%o.r usi ng. t he previ pusl y
descri bdbragynyasi greated using thectwey di (estricdian, mitesrin itheect ed

SF21AE ce r col l ected by centrifugation (500x g, 10 m nutes) at
72 hourso‘tfoéﬂevgcmri nfection. Cell supernatants were brought to pH 8 with

NG EDTA - codire culiethdfh rbhSRnR AN WrdH 308 blFE1s

super nat ant was readjusted to pernatants were f ed (0. 45

[erfgm IMﬂa|r¥p0f edontrol veter Iﬂpdﬁé DEABHekSiah Araesfedionp pPbiddl A
sepharose 4 tast flow or | Trap protein A, both from Pharnmacia). The

col um vggefhs CDSHT kells wePBSplnetaati aagiéhsitMdiadlo unti0® tdwllsihoor bance
at 280 nm decreased to basel i ne. - The col um was washed i n PBS and
el ut ed wnnh Plate M2acbbics Qorior doi trar@feationf r alcoi dransfectionmibhdl iedisy

neutralized by eluting into s contajning. 1 MTri H he peak
fract i onWeEdrewiyresl It neerrm-free '5%%»@0@@%11%49%%@?&@ sus PBS.
EXAVPLE 130, o RPN il Eabia B B glidmitPah? 1! g5 ke 25

20 appropriate DNA for 3-4 hours at 37°C in an atmosphere of 5% CO,.

The transfection media was aspirated and .replaced with PBS with 10%
DMSQO for 2-3 min. Following this DMSO “shock”, the COS-7 cells were
placed into DMEM with 10% FBS, 1% each of penicillin and

streptomycin, and 2 mM glutamine for 48 hours.

25 Because the TIE-2 ligand is secreted it was necessary to
permeabilize the cells to detect binding of the receptorbody probe to
the ligand. Two days after transfection the cells were rinsed with
PBS and then incubated with PBS containing 1.8% formaldehyde for 15-
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In situ hybridization experinments were perforned on human renal cell
carcinoma tunor tissue using TIE-1, TIE-2, TL1, and TL2 cDNA

72 wo 983798/ 45779 PCT/US97/13557
PCT/ US97/ 13557 probes. TIE-2, TIE-1, TL1, and TL2 expression were all

I d dt
46" S0U! S50l at rool FafbERRLIASC LI era HERCWRUIGFF D mecEhRY 1 ©
near the M%&Bﬁt@d for 15 SRR WAk ﬂasebbﬁta;ﬁn@m 1% THREMMR-1 30 land Vi§%, has
been shown to be 5 dramatically up-regulated in this tunor tissue.

Brown, etBaling\Calf.Serum MatpermedbiiZe2iheleéls(afd83block non-&PecifieXAMPLE
14- EXPRESSI ON OF TIE-1, TIE-2, TL1, AND TL2 IN WOUND . ..

HEALI NG binding sites. In situ hybridi zati on experinments were perfornmed on
Cross- sectional tissue slices obtained froma rat cutaneous wound
nmodels 15  usi ?ﬁgeTsera_emngms Tanduetedrby directpanadizatiome cvtostmmml i ng

romovi ng 4 A TIE2] fREAR E%w (BBYcunichasonsisteagohdhenexiradelufar
St hybr HGMAR: h TR (HEeReld éb 196160888 redioRn, I e rensmiresdvo
St ght 1y TaS: reiPareRl 4sTpet it R EXEHRIEZET A"1H0Y mrh "B Fapa@cldd,
cor e o g SomeBaR, B9 R HaB BRI hoybangl R
LI VEF’OANDBO min withYMgE2 RB. The cells were then washed twice with PB®3and
incubated for an additional 30 min with PBS/10% Bovine Calf
Serum/anti-human IlgG-alkaline phosphatase conjugate. After three
PBS washes, cells were incubated in alkaline-phosphatase substrate
for 30-60 min. The dish was then inspected microscopically for the
15 presence of stained cells. For each stained cell, a small area of cells
including the stained cell was scr.aped from the dish using a plastic
pipette tip and plasmid DNA was then rescued and used to
electroporate bacterial cells. Single bacterial colonies resulting from
the electroporation were picked and plasmid DNA prepared from these
20 colonies was used to transtect COS-7 cells which were probed for TIE-
2 ligand expression as evidenced by binding to TIE-2 receptorbodies.
This allowed identification of single clones coding for TIE-2 ligand.
Confirmation of TIE-2 ligand expression was obtained by ‘
phosphorylation of the TIE-2 receptor using the method set forth in
25 Example 5. A plasmid clone encoding the TIE-2 ligand was deposited
with the ATCC on October 7, 1994 and designated as “pJFE14 encoding

TIE-2 ligand” under ATCC Accession No. 75910.
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Reverse transcription-PCR (RT-PCR) was perforned on nouse E14.5 fetal
liver and gryégpsiei’- 5 fetal thynus. Agarose gel el ect r ppRASRSAHsPl the
RT- PCR products reveal ed that in the nouse fetal liver, TIE-2 ligand 1

(TL1) i ighed i r regi IS nt in

c-kit] m%@g ﬁémat o&é%@%%ﬁﬁ"@&pl@a OF%&% EEﬁ%% sane tissue,
TIE-2 ligand 2 (TL2) RNARj ' ' I but absent
in the henmat opoietic pyégh@sgpaﬁﬁih({fépmgeﬁqwmégngaANn nouse fetal
thynus, -TCZ 1S enrirched tn (he stromal celrs (Fgure 14y- To—EXAMPLE 16
- THE Tl E RECEPTOR/ LI GAND SYSTEM | N ANG OGENESI S Al t hough t he
TIE-2/ TIE | i gANHufiyt d8taPRmy eDNAPKBRardin tambt -§@n Mgl

endot helial cell biology, it "has not bees;’l1 shovvnbttigpgme %slegl:igislfbgrﬁ)f i cant,
actige rwhe obtdihedefrohy Clontetierinaisbraitories ages. (Palkb Alto;aCAY! aF1agLesn
(e.g. angioblast or endothelial cell proliferation and m gration,
tubul e fwenatplated atdaodensitpaofl §.25 age 05V20x20 i omv phatel aand repligapdel i ng) .
In contrast to the receptors and factors known to nedi ate t hese
aspect s hitersadakenr fokowing rsiandardeprecaduralsl yShatkropki, t et ralgf

expression of TIE-2 and TL1 in the course of vascul ari zati on Slég ests 20

t hat § hi M@e@wlan}cgqr@}g: A baberatery rhdaeuzh anek Eich tp?g:_sfﬁf’gﬁasco_ ipring

and. st o rset Laetdty, o B BEAELL BerBOt VRHNGRE o cxpi cosion of

TIE; 2/ TL1 hSHEansi Lt hoanconti pui in. '

of 1fle st oot RURUBAT B HEagbESR" EEMH RS s gt ol b 07 "an 2 5
establ i spaghygscl Qt.é”lﬁc% Xhal fragmentTr'H%rh' G@giteéo(sﬁ'e@ ti%‘?ﬂegé?n&%l%ea

conpetitive Inhibitor he spati npor al ~Thar eristrcs of
TL2 expr g8FCQ NOIFEHH 0t hdee Exampléht abuvey!was Nab&leoby raRbgaY! € may pl ay
- mul tiple, context-dependent 74
WO 98/ 05@hithing to a specific activity of approximately Sx108cpief/S97/ 13557

rol es essential to appropriate vascular devel opnment or renodeling (e.g.

de- st abi Hybaidizatide- wasf @asnedaoiudnabi65HE uine hyhdidibationl sokeition

allowing the formation of new vessels from existing vascul ature,

i nhi Bi t i 6ANEFININGhSHPoMY/ Bl estiM sRersR| DNGY. nal henfiltersdwsere washed at

rear ess! gRLEMObY 19960, BB sl ex5338h W KoK YARE A Suermight

at -70°C. Positive phage were plague purified. High titre phage

lysates of pure phage were used for isolation of DNA via a Qiagen
column using standard techniques (Qiagen, Inc., Chatsworth, CA, 1995

20 catalog, page 36). Phage DNA was digested with EcoRl to release the
cloned cDNA fragment for subsequent subcloning. A lambda phage
vector containing human tie-2 ligand DNA was deposited with the
ATCC on October 26, 1994 under the designation Agt10 encoding htie-2
ligand 1 (ATCC Accession No. 75928). Phage DNA may be subjected -

25 directly to DNA sequence analysis by ._thé dideoxy chain termination
method (Sanger, et al., 1977, Proc. Natl. Acad. Sci. U.S.A. 74: 5463-
5467).

Subcloning of the human tie-2 ligand DNA into a mammalian
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schemati c represent ation of the hypothesized role of the TIE-2/TIE
| i gands i n angi ogenesis. In this figure TL1 is represented by err TL2
is represen™QO8BRFTT*)  TIE-2 is represented by (T), VEGF is r%ﬁ%ﬂ?@%&ﬁ]
by ([]), and flk-1 (a VEGF receptor) is represented by (Y). 1 0"

EXAVPLE 1léxpredsiGRorston sﬂégTbE &t shtddTHE fdlldkd The clone xgtm
REPRODUCTI VE SYSTEM EXPRESSI ON I N TH OVARY 15

Prel i ni naghcebirey \ttid-@ntigande1i contains i amrEcoRk aiteniloeatelte 490 bagePpaisi on
of the TIE receptors and ligands in the femal e reproductive system are
consi st entiowrstredma koot thesistatthef Thé bdding seqaeacenfor the human TIE-2
neovascul ari zation which tenporally follows that of VEG-. The = pattern
of TL2 exfigasdi obhe sceding regionsieay he texcisednusiggnupiqug reistriction sitas on
of TL1, and a specifi,c role in vascular_ regression. To verify this,
expr e8si oHPSIraain 30t dpyairean et thraifitiaters andosiar codons experi nent al

I nduction _of falli,cul and | uteal develo N sQ_t ., 1heir tenporal
rel ation f%s%&i“fﬁlg' a?[%c?’éampt'e’ an é‘?@(&vﬁguf%ai??g%rpﬁla%c{ﬂ él?eregr essi on
can be note,.clearl ef L pned_2 gl nj.unct i i th _endot hel i cell
st ai ni ng, 'Q}Hét?ﬂagP\&P?]q éﬁ& a Ep“'ﬁﬁ&?éaﬁegﬁ?@@@sﬁf@@ﬁj s\’\ﬁel’ h'%%épg‘? c#%r
devel opne n k i ' tiage m&gé' ture,
femal e ratB ? gr ‘i'o%bpgfooq |°8v‘§°r§4g’q?‘§gﬂlc’é3‘%%|tgtr‘? %)ér}slé nm%r g9p e{refg:f)egn mal s
was fol | owggion. This may then be subcloned into the pJFE145cloning vector, VO
98/ 05779 PCT/ US97T 13557

usi nga n sising htier Xiviad afcdoonpafibigute theé Spet averhphg) camdthe Bftl sitest {the
hybri di zation slides show ng the tenporal expression pattern of TIE-2,

TL1, TL2, Patb avelcBpuit108) sikes @rar bath cpade Blgot wended). Early pre-
ovulatory follicle; Colum 2: pre-ovulatory follicle; Colum 3. early 5
corpus | uteum TRl aosiingnregiont frem dheotliong ot vencedingnhtier2| ligamdi

B: VEGF, Row C: TL2; Row D: TL1 and Row E. TIE-2 recept oru. These

studi es r Masmiseguengedvesing the ABIISTEA BNA seauencen and JagRideaxy y

‘?QSerE_Z‘? %?%%i&f%irﬁi VePe %%ﬂeﬁ&ié“éé@f aBEfice; Bigsiptaims, ﬁﬁcs:ﬁﬁfasat{a‘g the 10
of tﬁlé Conibs AN of Nk RGHERiGR ?hﬁﬁ%“é‘%@%‘%ﬂ%@?éé@ ?éﬂkﬁﬂ%ﬁﬁeﬁ%%en
orior Lo TTE SoraafaNrah her SO AdR Encuing” S 2DigaNa Y &Y Ehaun In
t he proceﬁgﬁﬁeq_ formation, highest |evels of VEGF expression are 1 5

appar ent e center of the developing CL in the vicinity of .

| ut ei ni zi ng cellhs adlitidh, afigl n@h?whurﬁéﬁuiiérz ZApsanESBNIAE b Se § OBHS
nmoderately high and are diffusely distributed i'n the developed CL. In

obtained by screening a human glioblastoma T98G cDNA library in the

20 pJFE14 vector. Clones encoding human TIE-2 ligand were identified by
DNA hybridization using a 2.2 kb Xhol fragment from the deposited tie-
2 ligand clone (ATCC NO. 75910) as a probe (see Example 6 above). The
coding region was sequenced using the ABI 373A DNA sequencer and
Taq Dideoxy Terminator Cycle Sequencing Kit (Applied Biosystems,

25 Inc., Foster City, CA). This sequence was nearly identical to that of

clone Agt10 encoding htie-2 ligand 1. As shown in Figure 4, the clone

Agt10 encoding htie-2 ligand 1 contains an additional glycine residue

which is encoded by nucleotides 1114-1116. The coding sequence of
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contrast, noticeably enhanced expression of TIE-2 ligand 1 occurs only
|l ate in process of CL formation, after a primary vascul ar pl exus has 20

been est abiwoégesrid at er, TL1 expression is apparent throughegrrsddeiissy
at which tinme the definitive capillary network of the CL has been

Chan oi ¢ Rﬁ? T98G: clpne. qges B pRhiin” IR GWEME B FcoleriSe i L
b dhest igularRy el cbling Satyeice ?3.@%“%@%“%&GMEQ?QBW€-% essi on
expros: T dommiate S S8 Tohft M Eye6fte Sy St pd S Sl

conpl et e s%'i!fhéri?fé YhHRIhah TI
W0 58/ 08 0% E-2 ligand from the T98G clone. PCT/ US97/ 13557

systgmis nost mature. TL2 al so appears to be expressed at high
levels in the follicular layer of large follicles which are undergoing
atresia. Wiile TL1 is also apparent in atretic follicles, VEG- is not

expressed. 5 The pattern of expression described above I S nost

consi st erEXAMPLREi&h a r@QLA’HQN/Ew SEQUE“CINGlQESEC@NDMngenem s,
with TL1 acting | at e &rﬁ_,]hl roces -for exa | e | n nodel i ng-dand/ or
stabi | i zation of th'eEN P U’M/\Bb-ﬁlﬁ‘a GAND s
present be . S+-o1—6 2 asee ar

net wor k (durlng 10 CL formatlon) and in regions V\/mch fa|I to establlsh

Fol 118 aay - Trikcfuman (88 '“ﬁé"ébm el %h°ﬁgh§dé2$$ 183 BGUCRS
possi bl y wag%guanaed fromﬂ &Léﬂ 23 StatGfie X\ ngwae\saaw aEMh & i=n§ gesary

for regression eve opl hg vascu ature ssary 'for the
model i ng Weré1ghved &t & Odidhsl \tﬁs$€2§)x 105/20x20 dmANRE, 1and rBplica

RECEPTORBCDY Bl NDI NG ASSAY AND A LI GAND BI'NDI NG AND
COVPET! Tl fikerAS$aKeAOfollowing staAdgrdnprécsduresc ¢Shnfbreekhi ediglg assay with
two alternate formats has been devel oped for detecting either TIE-2

recept or bM@}ecular @oninigigAdraborptary danialg 2o Exbnpaget 806, Cold Spring _
ersion of the assay, TIE-2 Ib gands (purlfled or

ar (131 1 yigthet lasotatory, &S8ke Spring graimgs) Wbl Sk biplcars Biesa it
o b o B N 8 AL I bl
pggrgl SXfifShuman TREGPRGARAYY dequBneed ewoftthsndbaﬁc&@oﬂn&ré%w to
probed with a 5 probe, encoding amino acids 25 - 265 of human TIE-2
ligand 1 as set forth in Figure 4. The second duplicate filter was
20 probed with a 3' probe, encoding amino acids 282 - 498 of human TIE-2
ligand 1 sequence (see Figure 4). Both probes were hybridized at 55° C
in hybridization solution containing 0.5 mg/ml salmon sperm DNA.
Filters were washed in 2 x SSC at 55° C and exposed overnight to X-ray
film. In addition, duplicate filters were also hybridized at normal
25 stringency (2 x SSC, 65° C) to the ful length coding probe of mouse
TIE-2 ligand 1 (F3-15, Xhol insert). Three positive clones were picked
that fulfilled the following criteria: i. hybridization had not been seen

to the full length (mouse) probe at normal stringency, and ii.
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77 WD 98/ 05779

PCT/ US97/ 13557 reported using a specific anti- hurrén Fc anti body which
i s al kal i navo 98/0s7phosphat ase t agged. Excess reporter anti bodCTYSHAISI
away, then the AP reaction is devel oped using a colored substrate. The

assay i s hybridiSaeH I Wak osbais i dt0ic SRemgePRYOfP BRIRT5’ Bhause prBbalows a
typi cal TIE- 5 2-19G binding curve.” This assay has been used to

eval uat e BduRI dligestidry of ghagef DNA-Gbtapfedffrem thysetalones nindicated twe
m ce. The assay can al so be ' used in this format as a |igand

conpet i t iindependent iclonBscithuinserdsizes of appantmaltely Ru2kbi andTl E

| i gands conpete with imobilized |igand for receptorbody. In the

| i gand biapgiragiraate!ly ohgBekbt i Jrha/@r.z%@rﬁ@@ﬂi hasad wapi mbqalgnssgmtp thee- 2
ectodomai n is coated qQnto t ELI SA p) ate. The .~ Fc-tagged

¥ br BrogEraRkenasal bathapRbmecrint Rsb (ialigensliand e mamaliane and
TL2-fFc) then_bind. t he d I n,._and be,det ect ed .. . usi ng the
sane ant (EXRIRERIGE, Vabtobsufiaie dBE Pepcl’ G35 8818 o  divS prientatictig, bk,
exanpl e - 1. F Lydi J_E- ' Thi nsi.on_qf .t he
assgg caﬁégﬁbﬁegefﬁg@gt@%’&Mﬁaé@&%%@? é{chﬁ‘?_rl- fSE%gl ﬁ\ﬁ(b 'nggrlﬂn or
ot her sa ; ' i “’fﬁr hEd r

unpuri fi @'ﬁié?ct{gﬁggé g\?gtgﬂ%éggﬁnew? i(\ﬁgﬁatget ﬁe 10-?:!%?&%@&?9 ag' 1994 and

conpet i t idﬁti?ﬁa%ﬁ alspFBﬂliéﬁﬁlbtt KU eRcodiit humas THE 2angahd! 2 | TRt Start
ligand. The Tull-length Iigand can di spl ace the Fc-tagged fragnent, 20
and 120 corgitet idfi the AUEY2 ligangr2readidg sequence is approximately 355 base

® pairs downstream of the pBluescript EcoRl site.
COS-7 cells were transiently transfected with either the
expression vector or control vector by the DEAE-dextran transfection
protocol.  Briefly, COS-7 cells were plated at a density of 1.0 x 108
15 cells/100 mm plate 24 hours prior to transfection. .For transfection,
the cells were cultured in serum-free DMEM containing 400 pg/ml of
DEAE-dextran, 1 puM chloroquine, and 2 mM 'glutamine, and 1 pg of the

appropriate DNA for 3-4 hours at 37°C in an atmosphere of 5% CO,.
The transfection media was aspirated and replaced with phosphate-
20  buffered saline with 10% DMSO for 2-3 min. Following this DMSO
"shock”, the COS-7 cells were  placed into DMEM with 10% FBS, 1% each
of penicillin and streptomycin, and 2 mM glutamine for 48 hours.
Because the TIE-2 ligand is secreted it was necessary to
permeabilize the cells to detect binding of the receptorbody probe to'
25 the ligand. Transfected COS-7 cells were plated at a density of 1.0 x
108 cells/100 mm plate. The cells were rinsed with PBS and then
incubated with PBS containing 1.8% formaldehyde for 15-30 min. at

room temperature. Cells were then washed with PBS and incubated for
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WD 98/ 05779 PCT/ US97/ 13557
EXAMPLE 19 - EA hy926 CELL LINE CAN BE USED AS A REPORTER

CELL LI NE Ri&Rogibdz7d-| GAND ACTI VI TY EA hy926 is a g&fbsdibés;d
line that was established by fusion of HUVEC with the human | ung

Con) 90 e pain. Syish' DB SPntas Er?g%@zmﬁ‘men X-100,308 Q% Bouing Galbxor oss
o hot bhot e ivveihegtﬁﬂ%e ERCREDS BF‘ML%@%S@%&*-'C‘W@@SI sites

d
oo r 2900 e YaorbBnidls Walbondlictedf B dirdtt otanzAfioli°tl Aginify biBRla
abundancer|gng f@é@étdfaouyd%hw idohdiste e YIofRe éﬂr&é@ ﬁ?naonﬁusx geth

| i gand. By adopting the | owi ng reginmen for grow ng these ce

EA. hy926 Tgl-p fuger] aenthee I%qucaﬁsiarﬁe@dﬁbl THig St DGR Wad

TIE-2 ligand activities. 26 cells are seeded at 1.5 x 106
cel | s in preparétdaaksset forth (irExampie . a'ﬁmnséecmﬂ S@8ycelih averdaprobed
hi gh- gl ucose Dul becco’ s MEM 10% fetal bovine serum L-glutam ne,

peni ci | | iby snc@babngcthemzmr 3anminxwithp diar Hesepionbosiy. erThet eglis di ne

(HAT, G bco/B Aft . three o] ays, of owh, the cells are
passaged ‘ﬁﬂ&%&&l Wag BP gwjce with é&é- gmé #h methanohsrngnthenl t ured an

or epar od RevBBld e A addtippaL 30 mwﬁﬁ?@ SBeE 55 VoR: Balfont of “the

cul U4 "Sehiifiahbindhal 198-andliieo S AMESE LRAHRRIEOT Affer2ptdaours &
CO”d't'OrPBS”WéQ\é’é RISt We mcubatbﬂgﬁ‘i‘dal\kﬁhﬁeaﬁﬁ’@&bﬁ ases b?; t%” a

total volune of 1.5 m foll by I ncubation at” 37 err]

m nutes. fiora3@s50vemen. reﬁ’lbteetdhéh omashthen inspected microscopically for the

79 WO 98/ 05779

PCT/ US97/ pesehce of staimedicelts. aGellsl expressing opd ofientadionTiod thedi um was

t he

renoved and replaced with 1.25 m Lysis Buffer containi n 1 % noni det

P- 40, 0.56ne, bugmtmedemcmeateﬂon, iprepssen 30 ideh% 7.6, 150

mvi NaCI , 50 :
receptorbody.

One of skill in the art will readily see that the described |
methods may be used to further identify other related members of the
TIE ligand family.
The coding region from the clone pBluescript KS encoding human
20 TIE-2 ligand 2 was sequenced using the AB! 373A DNA sequencer and
Taq Dideoxy Terminator Cycle Sequencing Kit (Applied Biosystems,
inc., Foster City, CA). The nucleotide and deduced amino acid sequence
of human TIE-2 ligand from the clone pBluescript KS encoding human
TIE-2 ligand 2 is shown in Figure 6. |
25

EXAMPLE O - TIE-2 LIGAND 2 IS A RECEPTOR ANTAGONIST
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mM NaF, 1mM sodi um orthovanadate, 5 nmM benzam di ne, and' 1mM EDTA 5
containing the protease inhibitors PMSF, aprotinin, and | eupeptin.
After 10 m nWO®SS0ST9 ce to al | ow nmenmbrane sol ubilization, pl atRCH/GRHIA3SS7

scraped and cell lysates were clarified by mcrocentrifugation at top
speed for 10 mQuhémo‘ﬁedﬂr[rﬁéﬂlé:frJﬂnE{X)Seééﬂéoéxﬁ\ﬁsds gL §‘é’n
fromthe clarified supernatant by incubation in the co d wth ag %ﬁ? (1

TIE-2 pol y2I(dh8) entTHeuligand Rr ¢Tkl) v gongpaest Jop hthiehrs ablitgdto
The beads were washed three tinmes with cold cell lysis buffer and
b0| | ed 5 ractivaie |TdEtaemﬂept9a&phatlb'aﬂyepl’eaalht:hnmmmaIRnehdad'milalncell
. 5% SDS- §O| yacryl am de gels. Resol ved proteins were
eI ectrotrdif¥%®erred to PVDF (Lanblia-P) nenbrane and then subj ected 15 to

reagert . SubscquEriecaRRaR wroert (GTECOHEL ﬁvco?ea |rs gbomimended tno
;e noubat .m@éfﬁﬁni%é e b "Rt HQBER P Yh Efiner thelBURENA n o
GO ENOEIRESHRATOR AIRnEr S A W%@@ﬂ%ﬁ% et

cloned frqandouTDNAC drenitil & pMT 21 Yo ionROBeRIIC(K&BIRARC by
hybri di zi n{;gl i brary dupI i cates, R. th ei tng$SS| Eﬁ%ngTLl %'Ir‘ ?b‘ljjseW'?%

probes corPrsnoNatingAtadt S@teh.tSAGBZO%BQBQS) consEinieg theOhuinzes TIgePes.
Each copy of the library was hybridized using

80 ligand BDo8¥NAS 7 3OS media contammg secreted ligands were harvested
PCT/ U897/ 13557 phosphat e buffer at errLC overnight. After
hybri di zatafter threef dpysrand conomt@tads aidi by giﬁimatlonlf(/DﬁKSLﬁl

pybr 1 di zarSiRtEiEHeP. ERBTRRgs, | Aigon. It corfb?p?a%afrnhﬁvte Atiie 15{!%322%
TL2.

1o bot n- noiddhd Tt 4 TiEse M &' teRppy, ifl sl Bkl WAs" BRtkriniBEd Bt o

bur i fied, skgrebiegpaethaidriount (irf 9856nEHEETLARZYFED,) BRYTESD fdRRBN! S

whi ch hybr| dtothe original probes were su one Into a

bactefgal gpesiticd bmwlngeautmn??dmeasurea hBySﬁQBFN@Gré)fbthHﬁ\g‘ RN S
cont ai ned two exons with honology to 10 nouse TL1 and nouse TL2.

Primers specifi borthemh¢B& Ak @raiyses revea&edesngmﬁcalst R&SReler bfreT HE-20
identify tissues containing transcri corresponding to TL3. A PCR
band cor r $BBRATIAL 118 Ak (;Huaan. %@ Endothglial el hurean spdmasy

library ing| 80R48id" cdits (@Foneh Inc.). Lﬁl\)grre 59&,' ?ﬁésé "Cells F\;?clelpe ﬂste% tCA)
| examine whether TIE-2 receptor is tyrosine-phosphorylated when
20 exposed to COS media éontaining the TiE-?. ligands. HAEC cells were
maintained in a complete endothelial cell growth medium (Clonetics,
inc.) that contained 5% fetal bovine serum, soluble bovine brain
extract, 10 ng/ml human EGF, 1 mg/ml hydrocortisone, 50 mg/mi
gentamicin and 50 ng/m! amphotericin-B. Assessment of whether TL1
25 and TL2 could activate TIE-2 receptor in the HAEC celis was done as
follows. Semi-confluent HAEC cells were serum-starved for two
hours in high-glucose Dulbecco’s MEM with added L-glutamine and

penicillin-streptomycin at 37°C followed by replacement of the
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15 Pl aques were plated at a density of 1.25 x 10[err]/20x20 cm pl ate

and replica filters taken foll ow ng standard procedures (Sanbrook, et
al ., wblogestrar Cloning: A Laboratory Manual, 2nd Ed., pepes$uiaes7 Col d
Spring Har bor Laboratory, Cold Spring Harbor, New York). Duplicate

(L e cmath LS iR B904 " O5RGN st 3R, RRLRLIbE 7
b1 8ieg gt 374 i S SCOEAIBE THTARTLUD Bl
exposed Iggéd%HBUTFEIZO r&:e?tor Eié‘ﬁéiﬁi\kﬁk rec%ragsb ive clones that

hybri di zed 1 n duplicate were 2 pi cked. EcoRI digestion of phage DNA

obt ai nednirhamdpresipitdtioresof the ilyshiest aeith WOIEignapiget aatigBasmWi t h
insert sizes of approxi mately 1.2 kb and approximately 2.2 kb. The

2. 2k EcloRowedeby Westerhchbbokithg withi antiphospbotRosinee anitiselBungscri pt KS
(Stratagene). Sequence anal ysis
81 exactly as\desgribed7p example 1. The results are shown in Figure 7.

PCT/ US97/ 13557 . showed that the longer clone_was |lacking an initiator
met hi oni RBOgRBotyrosing Jayelsyan itae BlE-Diraeeprtafe (EleddBd wese otssluesbl ogous

wer o tneh dyeanbart o HERG GRS witr TIE 2 Jioand 4! poaRBobbh kit gk Btgg
using_ oxiEeaigandc? Ehfle 21 contfordll (RN thedhi, RRCIT R pffBoRSH 5, e
andy YC37mddiat fibm COP AR WAACIFEN4. bithtgPeseidre pri mer US2 vas

used in conjunction vect or-specific gos to allow anplification

in either Evidedd ahaobotRCRL1aandn T2t spatificaliynbiref td 0% TUELZg 35
cycl es of 94[err] C, 1 mn; 42[err]C or 48[err] Cfor 1 mn; 72[err]
C, 1 m nreCéptosewanddemarSiated byresiogi anBiAconedéo assaydbentiiE{@ecific
primer, USl, which is contained  within the primary PCR product, in
conj unct regepkorhspeeificabindiag: activities dni yapsfenteds dmediacandi bis were

pr oduct SIERNQRAMEG) 8 ot 1~ and, T EBRFraaG: SOSebElR A6 0. n the
reatt onSEBRIBERSS Ul farent cona 1 braries, the S end of the TL3
sequence was GREHMIR% TL2 did not activate the TIE-2 receptor, applicants set
out to determine whether TL2 might be capable of serving as an
antagonist of TL1 activity. HAEC phosphorylation assays were
performed in which cells were first incubated with an "excess" of TL2,
20 followed by addition of dilute TL1. It was reasoned that prior
occupancy of TIE-2 receptor due to high levels of TL2 might prevent
subsequent stimulation of the receptor following exposure to TL1
present at a limiting concentration.
Semi-confluent HAEC cells were serum-stérved as described
25 above and then incubated for 3 min., at 37°C with 1-2 mi. of 20X
COS/JFE14-TL2 conditioned medium. Control plates were treated with
20X COS/JFE14-only medium (MOCK). The plates were removed from

the incubator and various dilutions of COS/JFE14-TL_1 medium were
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Nort hern anal ysis reveal ed noderate to | ow | evel s of nouse TL3

transcript in nmouse placenta. The expression of nouse TL3 consi stegguss,,

of a transcrW@®8857Mpproxi mately 3 kb. The full length TL3 coBFKYS
sequence is set forth in Figure 21. The mouse TL3 sequence may then
be used taheht adaed, iowwved ane further inouliztion f tHee platis o efHTensia. cdt
human TL3 by hybridi zing either a

82 37°C. @eits/werersubsequently rinsed, lysed and TIE-2-specific

PCT/ US97/ 13557 human %_enor_ri c . or cDNA library with a probe

cor r espond¥fesing ph@sphorylations insthendysates was exminad by racepten,

EN C RBpr AR ane Westert g e el B T
i -4 4 i ' C UVAN
(1 G HtrtS nsre Mg LG5, BB HOSRRET SR méfiinh. itited to 24
) ! : ! PP

{1 br  noger e g %se S RIEX 87 fififn S 20X IOOYIBE D, St Mgdifint | An

4) or a ”Dé'§§}ar% ﬁtmd%rﬂﬁ&lt PER WLQPEnGOLORSPLAACOSB trﬁ?ﬁil?zlﬂgigﬁ‘?m%?@

nucl eoti des I bri nogen region of nouse TL3 es 1307

to 1492 ofpigsamwser2idchrisiogypimdicates thabelrey RontaMeadisimiraamounts of
ol i gonucl eoti des and standard PCR conditions, except that dCTP was 15

repl aced byiE22gfaEificTbindio® activities, ias, 4ad Fhiksaddt $1vuBlUa fgelTL1 and
filtration colum to .seF)arate the probe fromfree Plerr] dCTP. Each copy
of theolibTh2y respeejiveii z&beuseayitphok ghat aniinhespholitresingli Westewm
probe at 55{9§rr C over nk_?ht usi ng standard hybridi zation conditions. After
hybri di zat PtH; it EQURRe Pe g that, sempareg $BsPHOT 55 err] C,

obser ved cHPRRSERGRN VG En6RLR With MOCR aRBi “UpinafL fRpl #E8IMeHE" ©
DNA cor r osRbRiRG o Brat EREREE TIR2 Hbrpd A late 2L PRAR GRS the

_procedur essubgéguéhﬂeﬁiﬁﬁ/ Wit BilLRSITIECD 0BafRBZY TS . adlightenehé ! TYEENL 25
whi ch hybridized to the original probes was subcloned into a bacteri al

pl asm g anececeproen(EE-2FAY. sequence of the fragments contained one
exon with honol ogy to both human TL1 and nouse TL3 and ot her menbers
of the TIE Iigaﬂ'glef ahility. obr Thdr dospempetiiviedy inhdié TL1 activation of the
TIE-2-R was further demonstrated using the human cell hybrid line,
EA.hy926 (see Example 21 for detailed description of this cell line and
its maintenance). Experiments were performed in which
20 unconcentrated COS cell media containing TL1 were mixed at varying
dilutions with either MOCK- or TL2- conditioned media .and placed on
serum-starved EA.hy926 cell monolayers for 5 minutes at 37°C. The
media were then removed, the celis were harvested by lysis and TIE-2-
specific tyrosine phosphorylation was examined by Waestern blots, as
25  described above. Figure 9 shows an experiment which contains three
groups of treatments, as viewed from left to right. As shown in the
four lanes at the left, treatment of the EA.hy926 cells with 1x COS-

TL1 alone robustly activated the endogen'ous TIE-2-R in these cells,
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83 WD 98/ 05779
PCT/ US97/ 13557 sequences nmay be used as PCR priners to identify

ti ssues cowbsRsF9 transcripts corresponding to TL4. pcruse7iides?
conpl ete sequence of human TL4 may be obtai ned by sequencing 5 the full

dont | 1 0SB TSSY é@ékdle it ot Fafinge FPweVogaimiiure of ATy such
TL1, ' L .

32; erm n&hﬂbgnggﬂ-@ion%hte 853*%% g%g%gés@% (;%rtrﬁ"ﬁ% t‘%iﬂ‘aﬁlock Hb%g’reﬁ%)ﬂg’l one

whi ch, |8 i in ERR-HBPENHBnPI1aSHRA. [ A e RIHA thred Pairgl HPTAMR Vel Y.

the exons may be used as probes to obtain a eng cl one,

whi ch neghe hatio bef TERd(droMDCH)cwashdediehsedoivtiile thaifount of TRl 1dhso be
i dentified fromthe BAC clone sequence by honol ogy to protein domains

suchs as theomnixbgrsn viasresorsespanidiaglyc dntredmea fromo0.1x to O3, ei At Frgnal s
such as si gnal pepti de sequences. M ssing exons from 15 t he BAC cl'one nmay
be obt ai abdhege | msxture i rRdicsothenfTicbil2gutanessabowed aclredusedflevebatnpl e,
by using_the ends of the deposited BAC cl one as probes to screen a
human gehb®iZR iphasphasylation camepared tsedhatkfi the correggondingy t he exon

e L T
T S T IR SRTRAFES Povover ki ey o
SOVETC|dFRG it WRE G S ke SRACHB B wAiRh YUY ShoheEhs, of

exi st encgaef t68ndfuYe dos edfadtiviel Pl inHibi@NTLA activhg.rmlmd PARIVEN ahhumown
famly nmenbers. For exanple, an alignment of the am no acid sequences

of the ToE ddamligandhpresent in these conditioned COS media could be 84
Wo 98! O-SZz.Z.?imated from their binding units as measured by theP%TI{ALcJ:%?;/ z:aLg)sE)aE)y7
and from Western blots of the COS media with ligand-specific
15 antibodies. Consequently, we can infer that only a few-fold molar
excess of TL2 is required to etfectively block the activity of TL1 in
vitro. This is sfgnificént because we have observed distinct examples
in vivo (see Example 17 and Figure 16) where TL2 mRNAs achieve
considerable abundance relative to those of TL1. Thus, TL2 may be
20 serving an important physiological role in effectively blocking
signaling by the TIE-2-R at these sites.

Taken together these data confirm that, unlike TL1, TL2 is unable
to stimulate endogencusly expressed TIE-Z-R-on endothelial cells.
Furthermore, at a few fold molar excess TL2 can block TL1 stimulation

25 of the TIE-2 receptor, indicating that TL2 is a naturally occurring TIE-

2 receptor antagonist.
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several regions of conserved sequence (see boxed regions of Figure 22).
Degenerate ol i gonucl eoti des essentially based on these boxes in
conbi nat i oWOKUS7Hi t her previously known or novel TIE |i gancrm"ﬂéﬁﬁ"

segnents nmay be used to identify new TIE ligands. 5 The highly
conser vegxXaapers16mng IDENTIFICATIONTOF MiE-28PECIFICNBINDINGeADIMVITY
degenerate oligonucleotide prinmers with which to prinme PCR reactions

usi ng cDNAs. cDNA t enpl dNGONBITIRNEDAMERIIM ANDrEOS GELL transcription
of tissue RNAs using oligo d(T) or other appropriate 10 prinmers. Aliquots
of the PSRIPEBNADANTEY then be subjected to el ectrophoresis on an
agar ose ged— RaS+H R fi~ea—BN e Frery—13-e—et-area—iy—

i nsertion into plasm ds, sequenced and the DNA sequences conpared with
t hose of all own TIE | igands | ze- sel ected. anpl i f) DNA ment s
f r onBt hese ch}'?‘g?ﬂﬂ i%ﬁg"&a? 10x %é%%ﬂ%?ﬁﬁtﬁe‘gﬂﬁﬁgébﬁﬁf%ug?g into
E. coli el p t4 a r L\ e
agar . Ba%'gr isglqégl éﬁ.aelgg%mg'g&P S cdiﬁﬁéé%ﬁﬁ%@ﬁéﬁiﬁy ng‘:.'f‘%c?]la @?_ie’ia“by
sequenci @tﬁ\a p I
p_rocedurerégth%omm glone lqér}g}g_r?e_r(ittfgl'z{)?@traﬁkﬁldgr?glg%mgéﬁ{rﬁg\?z}‘ﬂzﬁE

| gand MyeReured uyg%dAbm%eler f&@ﬁidi@gypfmmrw Pharhacta BioseRgen cDNA
clones froma o i brary. For exanp '

e, the human TL4 genom c

sequence maa‘ataama%, NUpewhich obionitors biomolecilar cirteeactionsi in nealhe
conpl ete coding 2 sequence of human TL4 by hybridi zing a human cDNA .
| i briary winoé ia surfacgr plasmonr esenasiosy (SBﬁfaurmF?urquarsatmrs hiswaan dEHT2 bed
reviously. 85 WO
88/ 05779 F¥B was covalently coupled through primary aminegriouthe/ 13557

SALE TS, ool T, B S R ELE bl seaseo g o™
T s SRR kgl BERESTPdagbor oA BB, o

the hTL- 44hengdt Bshiffl HmbREKENGENHyIFoRPSSEciftdide (NHS) and N-ethyl-
15  N'-(3- dimethylaminopropyl)carbo_d_iimide (EDC), followed by

aVa A

immobilization of TIE-2 RB (25 pg/mL, pH 4.5) and deactivation of
Unreacted sites with 1.0 M ethanolamine (pH 8.5). In general, 9000-
10000 RU of each receptorbody was'coupled to the sensor chip.

The running buffer used in the system was HBS (10 mM Hepes,
20 150 mM NaCl, 0.005% P20 surfactant, pH 7.4). The samples were

centrifuged for 15 min at 4°C and further clarified using a stertle, low
protein-binding 0.45 pum filter (Millipore; Bedford, MA). Dextran
(2mg]ml) and P20 surfactant (0.005%) were added to each sample.
Aliquots of 40 ulL were injected across the immobilized surface

25 (either rat or human TIE-2) at a flow rate of 5 ul/min and the receptor

binding was monitored for 8 min. The binding activity (resonance
units, RU) was measured as the difference between a baseline value

dstermined 30 s prior to the sample injection and a measurement
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fol l omed by subcl oni ng and sequencing the hybridizing fragnents.

Codi ng sequences corresponding to the N-termnal and C-term nal anm no
aci ds of MWodsmsr? used to design PCR primers (shown bel ow) PCI/US7AABS7Ch i n
turn were used for PCR anplification of TL4 from human ovary cDNA. A

PCR ban ' eg{)i iﬁ‘%- l-%z spoadi : n@{F 4 QNA

sequencﬁr?\g%ﬁs%gg h%a Al ﬁ@ {CBEIA squgﬁgté%‘gﬁd zti%-ét)?%%%/b%.a Ter m nat or
Cycle Se&ét%mpnghéutmtﬁpaheeﬁs%esm&er@n3IMCMgcﬂO.5ter Gty, CA. The
PCR band was then subcloned into vector pCR-scri p? and 15 several plasmd

I b ' I |
cequence was. THEnCEMpYRRRiEIEI 2 HS, FATRI 35T SHEP. THABE) Wdre toyee
equet hen™compi T , | N naotRer”
From A (o G, 185, TIES R Im OB BQeke qunflecie, teoombindAf i Fhanoe

The £CR ghd "RTE2Wwefe aestiRb on Beg bnan THE-2 G iiginedbiizetioshd46e. In
hTL4atg 5' - gcat gct at ct cgagccaccATGCTCTCCCAGCTAGCCATGCTGCAG 3

hTL4not &aeh case, specific binding to the TIE-2 receptorbody was evaluated by

gt gt cgacgc%&;cgct ct agat cagac TTAGATGI CCAAAGGCCGTATCATCAT- 3

Lower casihaubating thedisemplest with' 2% qua/me of agither tsoluble AAR-Br (natrer

86 WO 98/ 05779 . . N~ - ;

PCT/ Uso7hegssy RB or ¥rkBr BE ipriosi to @ssaying the thindingoectivity. Pokst shewent s.

TIE LI AGEIOUES 18 G W Ogion o wolubla TE RS calbes @ slighlang. 2
onstpyaqderdass o SF LI, A, ity b g Aol B “bobig or ol

homol ogyTiE-2 REhQYgMKBRALHY F&&J@é@ﬁhepb}iﬂiﬁg' aeﬂditfiaéo& lar@GORSI L es.

The nost promnent feature that distinglishes the two ['igands is that
al t houghtié nidwsuredt in theédbserdee of  BE22rRBeptor, TL1 is an agonist while
TL2 is an ant agoni st. Under non-reduci ng el ectrophoretic conditions
bot h proteins exhibit covalent, nmultinmeric structures. TL1 is produced
as a m xture of disulfide cross-linked multinmers, primarily trinmers
and ~ EXAMPLE 11 - TIE-2 RB SPECIFICALLY BLOCKS ACTIVATION OF THE

15 - TIE-2 RECEPTOR BY TIE-2 LIGAND 1

The applicants sought to determine whether soluble TIE-2 RB can
serve as a competitive inhibitor to block activation of TIE-2 receptor
by TIE-2 ligand 1 (TL1). To do this, TL1-containing COS media were

20  preincubated with eithef TIE-2- or TrkB-RB and then compared for

their ability to activate TIE-2 receptors naturally present in a human
endothelial cell line. |
Conditioned COS media were generated from COS-7 cells
transfected with either the pJFE14 expression vector alone (MOCK), or
25 pJFE14 vector containing the human TIE-2 ligand 1 ¢cDNA (TL1) and
harvested as described in Example 9 hereinabove, with the exception
that the media were sterile filtered but not concentrated. The quantity

of TL1 was determined and expressed as the amount (in resonance
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hi gher order species, wthout any dineric species. But TL2 is produced 15

al nost  excl ygj gS a dineric species. Also, while TL2 is ppegusPrsssr
well in mstIg%%Ir’ge/?ggi on systens, TL1 is expressed poorly and I,s

difficult ta d tities., Finally, duct i d
pur 1 £ cat iH5HBoRULE) cHfe TABSR bsaorspasiic: Wpguls atiy | masenved by
b t eoly;ta I it th ' t ' . 20 T tud
“thebe i f oA BMANG, Bpsfudi 1 ed |1 gands were construcied  as
these di | 1 ga _ truct - t
f act g\rN; mi ght ﬁaﬁhéé"%@ﬂ)gé{‘?%é%% #I’s%%%b@’éﬁ*ﬁ?i%%?sami%ﬁ ogi cal
properti esr@hscripts im%?vgysog%w@ma@ﬁ UmnbARE VEfie ENRIRBRSI '@Ieelﬁ'iIbyﬁIar?

cyst ei ne residue 51n Figure 4; CYS 245 i n FIgur _
ItOL eced§ ng pmafrybéhacugé_lial cells| (BRriGY, Niric)). TLTheviéfores etieseN cBid §v7éree- )
ere was no correspondin
WO 98/ 057 agsed to exgmine a/hether TIE-2 receptor can be tyr&sifieS97/ 13557
cysteine residue in TL2. The CYS265 residue in TL1 is_encoded by TGC
and is | ophespheryiales when expased indhelpresqnas of lE-2-4pr rkBeBBs to
i mat g ti b i, l.ed- coi | d fibrj -1k

Gommi ns. KOS TReH PORAINIAG Thdes AW TEEE Rela) Wore mOBIntalach ab o 5% 5
R A g e O A
t hought t hat hapse,t he, f the CYS265 idue_in TL1 m gk
be.att § caciopiained, 5y 1SWIREFHIR sasunyngoliBie cpRinen PEpl i@ad Wik 10
t I les . 10 . hi i ' I i d
const ruct ctGinl dipparin. 18 6GhLaURA BEGLT; Ronfi rHRGESRisah S9a0rmT"

id 2 | I 4; ' iH Fi 17 I i th
an"ami no_ agpnigteleiffa 5o na(ml EMEEBISIG B, Aol 3, hieRER T
const r uot Ul BEfvate E-2 reoedlll 3 ind HOVERS CEHST 635, 8B, B30l |

TL2 (Met 24Confluerautishe® of HUVEQC heélls hiverd esding-st@evetP\for EN6itBLIoRr
Bot h non-nut ated and nmut at ed expression plasmds of TL1 and TL2 were

t ransi gnt | ours in tiowaglusoised Diutb ec&8MEM | at, 3ZeC) S5e4pBOxatfeliowedoby ai0ni ng
the 20 reconbinant proteins were harvested, and sanples were subjected to

bot h r educmigutendnoobatieduin sgaSzRidtAGhediumt thathimohsded add mM  sodismquent
Western blotting. .
orthovanadate, a potent inhibitor of phosphotyrosine phosphatases.

Meanwhile, conditioned COS media were preincubated 30 min. at room
temperature with either TIE-2- or TrkB-RB added to 50 ug/ml. The
20  starvation medium was then removed from the HUVEC dishes and
incubated with the RB-contthing COS media for 7 minutes at 37°C.
HUVEC cells were subsequently lysed and TIE-2 receptor protein was
recovered by immunoprecipitation with TIE-2 peptide antiserum,
followed by Western blotting with an anti-phosphotyrosine antibody,
25  as described in Example 1. The results are shown in Figure 12.
Phosphotyrosine levels on the TIE-2 receptor were induced by
treatment of HUVEC cells with TIE-2 ligand 1 (TL1) relative to that

seen with control medium (MOCK) and this induction is specifically
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Fi gure 18 shows the Western blots under non-reduci ng conditions of 25
both non-nmutated and nmutated TL1 and TL2 proteins, revealing that the
TL1/ CYS- nWOB8{0578ns as a dimer nuch like TL2 and that the FPCPOSYRI3ISS7
mutant is able to forma trimer, as well as higher-order nultiners,

more 11 koZkéd BYepribheincuBatigha it TIERRRBYET FE-22FEF bultohot N6

PCT/ US9ihtabation with alrkB-RBB t(drkBefic)e phoegdodatantindicata fHE- 2oktdeessi ng
cells, the TL1/CYS- nmutant was able to activate the TIE-2 receptor,
wher eas Tiie2 RB can 3arys+aguaaselendiveninhibitos to lock astivatione of yElEeRne
resi due (residue 2 In Figure 4; residue 245 in Figure 17) of TL1 was
genet i caBCEPIPE eg%Ebé]d'Q?gY‘{ de, it was found that the coval ent
structure of TL1 becane sinmilar to that of TL2, i.e., primarily
dimetic. The nodified TL1 nolecule still behaved as an agoni st, thus

the tri i /o8 _hig pﬁe{- j=C was, not the
determ ?%6‘?‘?3@?# gi vi @ﬁﬁﬁ%ﬁ% | tytﬁcgiggm%@dgs Al t hough the
removal ©OT .The cystelne did nake a nolecule wth nore gestTante
properties, it did not inprove the production |evel of TLI1. 23. 2.

Dorei n del et i ARs expféssipHcLonsiriet svas eheatedntrdi Wduld lyietdl d5secréted share
a genetic structure that can be divided into three donainhs, based on

the am nproteinl corpistiveg sofothe hentiret eoding ®etjuencelltd hamian TIE-2 ligand
approximately 215 am no acid resi dues of each mature protein cont ai ns

si xt@yst ¢i (Jds1)and DEarsligandng (Td)ntusedc to ttbeahdman imsnunoglobulibr i nogen.
This region was thus denoted the "fi gri naogen- | i ke" dormain 20 or
" F- donai 8amman canstant regiosh (l9GE nkchat Unese fusiom rRisigiaenarg) called

0P o g GEAnSERHMAS IER BLOR 2RO Kb MSA 1, ang.
dorm . TEREETRE- BBl o BT ONAS BRI GHESr b g Fo o e,

coi | ed- cpbttich rafchufrtan T9G3 tieai %iha‘f\;%sfrdﬁﬁitﬁéahﬁ@b egidi to the tarmdRAl
domain or "N-domain." The nodified |igands described

15 terminus of the protein, was amplified from human placental cDNA by

PCR with oli'gonucleotides corresponding to the published sequence of
human IgG1; the resulting DNA fragment was cloned in a plasmid
vector. Appropriate DNA restriction fragments from a plasmid
encoding full-length TL1 or TL2 and from the human 1gG1 Fc plasmid
20 were ligated on either side of a short PCR-derived fragment that was
designed so as to fuse, in-frame, TL1 or TL2 with human IgG1 Fc
protein-coding sequences. |
Milligram quantities of TL2-Fc were obtained by cloning the TL2-
Fc DNA fragment into the pVL1383 baculovirus vector and subsequently
25 infecting the Spodoptera frugiperda SF-21AE insect cell line.
Alternatively, the cell line SF-9 (ATCC Accession No. CRL-1711) or the
cell line BTI-TN-5b1-4 may be used. DNA encoding the TL2-Fc was

cloned as an Eco RI-Not! fragment into the baculovirus transfer
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herein are designated using a term nology wherein N = N-term nal

domain, C 3 ' coil domain, F = fibrinogen-I|ike domai n apgrhiyer/13ss7
89 WB%}0%998/ 05779 : ' '

i R R
whet her gm@qg (;?r H%Bgﬁ?g‘bgd g%'ﬂél ﬁmpFaﬁ)r'f& r‘i’? %gcvll?éadd BW'{E 2 |igands
Co e o, SIS s, lin R GRSHR, PARSR using kS,
(ror Toa Uindtactin (GTBRCRARR. BNAZ IR crufieh Waes Sddachso 1§}=9°_Z‘é‘i d
Figude. 6.2 Uk nbeliS) (@ 408G ReNSERIAM iflshf Rathincid, FRdic. datifed '
transi entdy, doanabeet i) MO (SIBCO-BRL)SHICE OGN of57R Nidibwdg

r econbi nan protern was harveste mal n nmut ant wa

for its "iﬁéubréqt;@i_%\ngr% fBrE52dégge.w TMNIER Wﬁﬁsabamﬂﬁé%d gltomg , as

a nononer,” the TL mai N mut ant s not able

det ect ablgs,l ¢mel .calf serunBBut Tise tdudtule liedianriwasiinavested Somnslagaeged
and subsequently clustered with an anti body directed agai nst the nyc

tag, 20 purifécdtidntefl récoatbialine birogesg whicH Bvds ¢emiadrout husiagti body-
clustered TL1/F-domai n nutant was not able to induce phosphoryl ation

i n a o7l E-pethqus frenipusdy [desariped (O'ReillyTHadR |, tLasMilarerandhdb A hat t he

F-domai n of the 'Iré E-2 Ijgangs is 25 \) nvol ved iE Bi ndi ng t he receptaor but
that a trki#EAWoP2GHQVEUS NEXBression Vieglers neArl-aBREARNY Maaual. 1892,

Su1 {11 iohy e FRAGRR; R0, that td BgRifd R oBnibe 125 e
fgiob” NOgER/IIE %RERH "5-WHHB-H18NorBE3-indolyl-b- D-galactopyranoside;
GIBCO-BRL). After 5 days of incubation at 27°C, non-recombinant
15  plaques were scored by positive chromogenic.r'eaction to the X-gal
substrate, and thsir positions marked. Recombinant plaques were then
visualized by addition of a second overlay containing 100 mg/mL MTT
(3-[4,5-dimethylthiazol-2-y1]2,5,diphenyltetrazolium bromide; Sigma).
Putative recombinant virus plaques were pické_d by plug aspiration, and
20 purified by multiple rounds of plaque isolation to assure homogeneity.
Virus stocks were generated by serial, low-multiplicity passage of
plaque-purified virus. Low passage stocks of one virus clone (vTL2-Fc
Clone #7) were produced. |
SF-21AE cells were cultured in serum-free medium (SF-900 i,
" 25 Gibco BRL) containing 1X antibiotic/antimycotic solution (Gibco BRL)
and 25 mg/L Gentamycin (Gibco BRL). Pluronic F-68 was added as a
surfactant to a final concentration of 1g/L. Cultures (4L) were raised

in a bioreactor (Artisan Cell Station System) for at least three days
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- WD 98/ 05779 PCT/ US97/ 13557
essential for receptor binding. In an attenpt to confirmthis

hypot hesi swods@sfFedonai n was- fused with the Fc section of h&CRASI7/13557
anti body 1gGl. Because Fc sections dinmerize upon expression by

mamial | Fhidield SniddRE T eenIeRE taRivi %tnév%mwﬁﬁg%é£§ana to gip@et ! cal

configura domal ns wer native |1 di'meri ze.

Thi s F- ¢iggolvedc oxggeh! utt abgas fidwt rdtai beq;o Qnanﬁinvreééréthﬁx at a receptor.

Apparently, multinerization caused by other regions of ligands is
necessargpdrgeering)e Agitatiopands by Merhs lod d1 rﬁaimreeﬁﬂpéﬂér at a rdté of
addition, sone other factor outside of the F-domain nust contribute 10 to
phosphor‘l)OChtmm ofCells wetae;ttawested in m&dﬂagamthmrce growthcphaseu¢+2d whi ch
were mssing the fibrinogen-Ii dormai n, and therefore contained only
t he S\-t f WO néI cale/mab).| @@neemrated byosantrugation, vend infecteshavite 51

bi ndi ng t,0 t he,recept

rﬁcept (c):r lﬁﬂgﬁl fyyming H@ft§I§‘c ?flﬁ-e?z'%cl%{eagﬁgfgﬁﬁ@ %\%&é%&ﬁhﬂﬂ? g’lﬁrggn?lugti "
FLAG ' ,

creati nd ae@rs&* {iE Ao il - FRER mediurt afd it k8 Sa@EorkB 806 % { hose

ol ecul ?Eﬁ%*})bﬂ'ﬁté ysbl'?mer f%&OSYT f@t&réa@ﬁfseﬂeﬁd réé%ﬁﬁdx

express receptor, hey 0 respond 1 n a ory?atlon

assay. Té“ﬁnélh%NJﬁ'n@”BI ralgcwrm freshcﬁéhﬁhffré’@ e, aénaaﬂeorcefuer receptor

activation although, disclosed infra, the abl'lity of -.chimeric

ol egul engtiBatédt in ahel biaveactor usimg rtheeptevioasiyaidseribedl econtitidhslomai n
of an inactive ligand can fill that role. 25 The differences in
behavi or bet wSaltureemadiutradoenh Ald@viicrinfected t3EAtAE acellsnavaree Fc-tagged
F-domai n truncation descri bed preV| ously suggested that the TIE
Ilgands clledrdy by gentiifugation (SEPxnpghtd minutes) at 72 hours post-

8/ 05779

pCT/ Uso7inlealion. | Cell HERTTAARS MSrRsbrayate®, kb Witk NARHSOERREE showed
L roewasradded td 3 Al SEnRenlidiont ol A0 WAL BN e SupBhafantPl
bi ”P' Lo % Té&gﬁlsted td ?C p%BbEW\éﬂ%?&‘fé \%P@rﬁ!@@d‘)'@o% g@{gﬁpﬁgbﬂ?%ag

(SUC as truncati ons cannot,

E‘ ég%?gaha F?Jade‘?f‘%tr\ BAptotéin A colli@mP 9BrotBire A %rep'l'ua?oé’@gi §98f 1ol Yr the
HiTrap protein A, both from Pharmacia). The column was washed with
'PBS containing 0.5 M NaCl until the absofbance at 280 nm decreased to
baseline. The column was washed in PBS and eluted with 0.5 M acetic
20 acid. Column-fractions were immediately neutralized by eluting into
tubes containing 1 M Tris pH 9. The peak fractions containing the TL2-

Fc were pooled and dialyzed versus PBS.

EXAMPLE 13-  EXPRESSION OF TIE-1, TIE-2, TL1, AND TL2 IN RENAL
25 CELL CARCINOMA

In situ hybridization eXperiments were performed on human renal
cell carcinoma tumor tissue using TIE-1, TIE-2, TL1, and TL2 cDNA
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23.3. Swappi ng constructs (chineras): Appl i cants had noted that the

| evel of prg;ﬁ.%én'%;{’)9 of TL1 in COS7 cells 10 was appr oxi mat epesrtSe¥iSkst
roductio

| ower than n of TL2. Therefore, chineras of TL1 an L2 wer e
constructed in an attengt to expl ain this difference and also to

further cheabes er T2 hElEdeonlkt, #0d filid, expression ﬂeleaé"cwggélﬁtﬁd the
ol ther 't ripeTiER Yafcuanire,  Cigand, BxprEChiBE BRpBBHEd SRR Isiet thoeq

3@23??Bed%%'pé(J‘*eéé%#@9@2’3%&90*“?'@“%“9” %ﬁeogph%ﬁﬁ%e oSy
chi mera hé‘KHE s{] féﬁjnrsef.ﬁntﬂél r@%@r@%‘ (TL). vee# HERBEBR Showhlto be

toget her Wt rinogen- TL2. The four chineras
wer e 90”58f%hﬁéaﬁg ﬁglﬂe@mted in this tumor tlssue Brown! Eetlat Am 1U102F

chinmera 2 - chinera 3 -
chi mera 4Pathol.2N4GLF25851262Zh¢1808)eot i de and amino acid sequences of
chineras 1-4 are shown in Fi gures 24-27 respectively. Each

chinmera was inserted into a separate expressi on vect or pJFE14.
92 WD 98/ 05779

PCT/ US97/ 13557 - The chinmeras were then transfected into COS7 cells,
along with the enpty pJFE14 vector, native TL1, and nati ve TL2 as
controls, and the cul ture super nat ants wer e col | ect ed. I n order
to deter swa t he
| gaﬁh @9\({]\# Etgl on Wﬁﬁémﬁutl grlg[ %’gi-tzﬁeNﬁw ﬁﬁmgﬂ@n
were dot-blotted onto ni t""?“?“‘"‘?' ose. Three | i gands t hat cont ai ned the
TL1 N-domain (i.e. native . IN2C2F and 1IN1C2F) were t hen probed
with a rabbit antibody specific to t he N—term' nus of TL1. 10 Three

| i gands containing the TL2 N-domain, (i.e. native TL2, 2N1Cl1F and

2N2C1F) were priobsity vhyiridizatiri te)qrenulmdussmef perfmmecheomrcross-
term nus of TL2. The results denonstrated that the COS7 cells were
expr essi ngegtignab|tisgue: sd@ﬁﬁaphtmgemérqmdanﬁatn cytanmuetweuughnwdan

tinmes the | eve | e cont ai nj the, TL1 donmai n regardl ess
of tA& naMsifg b}lgfhewg ﬁ- tﬁ@dpﬂr? REOPBSc| TBEoWound %‘5"‘9 hat the

:\'I'gggg' " WShePidvEiL88' prossHl L'srhllf Lsweboft £GRhEP th8"skin of & rat Khd

removing a small, cylindrical plug of skin. As healing begins at the
base of the wound, a vertical slice of tissue is taken and used for in
situ hybridization. In the tested tissue sémple, TL1 and TL2 appeared

20 to be slightly up-regulated by four days post-injury. In contrast to the
slightly up-regulated expression of TL1 and TL2 in this tissue, VEGF
expression, which may precede TL1 and TL2 expression, is

dramatically up-regulated.

25
EXAMPLE 15 - EXPRESSION OF TIE LIGANDS IN FETAL LIVER AND
THYMUS
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The next question addressed was the chineras' ability or inability to 20
activate the TIE-2 receptor. EAhy926 cells were challenged with the

four chi newess/iossrowel | as TL1 as a positive control for pho¥giRasgiEasson
and TL2 or an enpty pJFEl4-transfected COS7 cell supernatant as

negati ve cont r o] Tp e

TIE-2 recept o'rhg\k/(/gggél)nqr%ﬁ%%%m plpft?i#ﬁe gu‘?egﬁ Wha} &Fﬁrwftﬁ%e' jﬁgu%%n 25
on an SOt RAHetalhpvéraBRUC MR BEP B fdtaP iRy iR, antgaroReeden t an
anti - phosphot yrosi ne anti body to detect any receptorsS that had been
phosphorglestreophotesiy iofi the! RT-PTCR getsstevedledcthdtaimiting frivusE-1
fibrinogen-like domain (2N1CLF and N2C1F) coul.d phosphoryl ate the

93 fetal liverwblBsz Oigared 1 (TL1) RNA is enriched in the stromal region,
PCT/ US97/ 13557 TIE-2 receptor. Thus, although the N-term nal region
of ™1 ibut is absamnin aﬂ-klfthEEHﬂlQ/d'nematopmeuenpbecmlesmracetlsby Inhéhis
N-term nal region of e., the information that determ nes

whet her same tigsne, i BIExR Ilgandagoﬁ‘ 12) BNAn'Saenagbaﬂstn itbe agtromial ycells,
contalnedlnthe fJbI‘II’lO en-1li ke hus it was determ ned

that thebit @Asgm In thgqy maéﬁPP@tlﬁ M?ﬁ'é’splﬁece"s (Fnggrez 13cefdbothe i s
e S e g

F-domain with the TL1 F-domain, the altered TL2 acted as an agoni st.
The 2NlGlF construct was sorrewhat nore potent, however The "~ signal

caug Klgma [\ Cﬁb hm%

chi nera g ZClF egdmgtﬁggggc a‘fpﬂhﬁat t e C— lINiA 0 %R'ES@
t hough not crucial for phosphorylation, m ght enhance the potency of
TL1. However, since the sanples used for t he phosphoryl ati on assay
ver e not nor rdthawegh i tihet d1Es2/NE igandnsystenatdppears o galay, ant was
possi bl e, that a stronger phosphorylation signal only |nd| cated the 20
pr esenceiBPORGNY TQ'QaHbI engathghiak gedk Piclooyn "ag?éy f\ﬁés eqer shewa to
repeat ed i th var n mount s_ of ‘it her the

active CR %raassg eAeHYS e"toe‘?ltﬁ‘pgg@nﬁﬁ ¥ °I'HB lﬁ{tﬁaﬁa&?%pf

| d ta

et 3B ndgSERISTEAIGHATENE! HHdioBlads' 87 nds ‘3‘%3““3%%‘? Frifdration \and g
previ ouslyifg86A! ttﬁﬁu(eStberﬁwathri\' anft o‘ﬂ‘ler eh? e§@nts‘5§ﬂ 539&ular '

Bl Acore nmeasured’ the binding activity of a su ern ant to the TIE-
modeling).  In contrast to the receptors and factors known to medlate

these aspects of vascular development, the temporaily late pattern of
expression of TIE-2 and TL1 in the course of vascularization suggests
20 that this system plays a distinct role in the latter stages vascular
development, including the structural and functional differentiation
and stabilization of new blood vessels. The pattern of expression of
TIE-2/TL1 also is consistent with a continuing role in the maintenance
~of the structural integrity and/or physiological characteristics of an
25 established vasculature. |
TIE Ligand 2 {TL2) appears to be a competitive inhibitor of TL1.
The spatiotempora! characteristics of TL2 expression suggest that

this single inhibitory molecule may play multiple, context-dependent
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recéptor in arbitrary units called resonance units (RU). Fairly good

correl ation t RU s and |igand concentration has been ge '
94 SR80 7o Berishiinassy

PCT/ US97/ 13557 observed, with 400 RU of activity corresponding t
about 1 [ éplgsy assential pﬁ%@@PﬁOB@?tﬁrLV%ﬁc ﬁbé#ﬁféﬁ'ﬁﬁf"e@aﬁ’f)l madeling (&uged

phosphoryI G stRbdizatipfle-SMterdidian "o dnalull SbiBRlia) atas: na

chi mor a 1REEgE Wpf, Fimdicn of BEWERERERIS R8T &xXifing GaRBatitelr oot ng
aspect of th ﬁoﬁx%I rrz'%?qug\gﬁé %"%(?IC? \}éhstehefldd'm?tlon'% s of expression.

Each of the tour c I'ts evel production in COS
cellsg i t%egl?ééé’bh/h%mtmh o tridtdre BNSd ifessels)ab' Fi‘dw‘et P5pfogphoryl ate
TIE2. The sults of these experinents showed that chineras 1 and 3
wer e produstireragticevepesematiorbbe the hypotiédizedheokaofctheeTHS-22THRd 4
were produced at |evels conparable to TL2. Thus a high | evel of

protei n priigands dn angiogenesisat ebh dhishfighee TBL1 iSLeepresentéddby de)aiTh2

Addi tionally, when tested on endothelial EAhy926 cells, chineras 2 and

4 were actns\/t;-eprﬁﬁenm by 4hd BEreris repreamtedmndTactVE&Fy is represented
(phosphoryl at j.on of e re ) correlates with

fibri nogerP)fl }R 1 d8i ﬁgb}[ receplpr) isntarieseBted by f riﬂ t he
desir Ie propertles of high production levels as well as agoni st 20
activ 23.4. Proteolytic resistant constructs - Based on the

obser vat | op OBXAVPLE 17 - 2 EXPRESSIORIGE T LIGARCRS ReapRt Fenmues of ten

prot eol ytica eaved near term nus t 'was proposed that an
argi ni ne resi due | ocat ed REFRODWUCTHVE SYSTEM? BXPRESSIANINTHECt ei n (see

Figure 17) was a candi date cl eavage site that m ght be involved in
the regul ation of the pr @WARYs activity in vivo, and that replaci ng
the argininewth a serine (R40.. =S mght _increase he...s.t_a.h.l.l_l_t.gc. of
the protein wi thout necessarily
95 - . .

15 Preliminary -observations made in experiments examining the

expression of the TIE receptors and ligands in the female reproductive
system are consistent with the hypothesis the TL1 plays a role in
neovascularization which temporally follows that of VEGF. The
pattern of TL_2 expression fs also consistent with an antagonism of the

20 action of TL1, and a specific role in vascular regression. To verify
this, expression of relevant mRNAs can be examined following
experimehtal induction of follicular and luteal development so that
their temporal relation to various aspects of
neovascularization/vascular regression can be more clearly defined

25 (e.g. in conjunction with endothelial cell staining, vascular fills).
Angiogenesis associated with follicular development and corpus
luteum formation in staged ovaries of mature, female rats or

following induced ovulation in pre-pubertal animals was followed
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affecting its activity. Such a nutant of TL1 was constructed and was
found to be about as active as the native TL1 but did not exhibit

resi st ancewospsmweol yti c cl eavage. 5 23.5. Conbi nat i onPATMUSHUESS? The
nost potent of the chinmeric constructs, 2NIClF, was additionally

altered h ; | : e ; | 84, 737 shown
in Fi gur‘ZQE'%’ %é’?&t&’?ﬂ"@%ﬁﬁm ﬁ'gu?gﬁiﬁ%&%g&ﬁﬁdgﬁﬁgz(@ed@t s N0 o1 e
(C2469) ) hyBeidations stides shovihl. thet RithpbralC iexpréSSion HtRGAP IR TIRES
resistant™ to proteolytic 10 cleavage and was primarily dineric, rather

t han hi giet; l@xrand VEGH duringi the dvasianheydld [Cotanin appEarygpree confer

pr ot ease resistance on the nolecule. Finally, this nolecule was
further evulatey folliclep Golumnale pre=opuiatory aﬁdlgclpc oCelymns@isearlye site
encoded by nucl eoti des 199-201 as shown in Figure 27, to give a

e Tponan it grinigpgs p O
i E arm‘rg(r: |t é??igﬁ;l- rBEWf ?éﬁi IBW {E?J&ﬁ& ?ﬁgﬁwg?&éﬁ%p@ﬁz ThQﬁﬁjE_ and
Fecept or S1lgs 1By RalFa, R VERFR AT End Y fe, SxpledSeiin & temporally

Tevel s ERooPRlialyopqetinate TRShidH, it USRS fo e HHEVEIHHEHE Add

three dopgmresstdn oK Qasclilaturst il RAG RR4RS, Igplcs @q;fqnﬁhn?eéﬁétﬁﬂ ngthe

The cysteihe | ocated at position 245 of tg'e mat ure 1 protein is

i ndi oat edstablishfet Af thé vdscalah systerhCwhicdi isaigeheratdd tihathe ydursee
resi due was substituted for by another am no acid as in, for exanple,
the TL1 6&¥Shercdnversion .ofSani dvatfign foliclata lar cogbus Heteury (CLX.he | ast

construct indjcates the_substitution for an Arg. resi due at position 49
96 NgShns Foexpression increases in the follicular granule layer

o oo its vassiAehERiCE ing T B R e RSB o
having Fehd dilote®s of CL folhafioh2d8hResfiEvakssr VIEGE bxBression are
15 apparent in the center of the devéloping CL in the vicinity of
luteinizing cells which are not yet vascularized. VEGF levels remain
moderately high and are diffusely distributed in the developed CL. In
contrast, noticeably enhanced expréssion of TIE-2 ligand 1 occurs' only
late in process of CL formation, after a primary vascular plexus has
20 been established. Later, TL1 expression is apparent throughout the CL
at which time the definitive capillary network of the CL has been
established.
TL2 exhibits a more complex pattern of expression than either
VEGF or TL1. In the developing CL, TL2 is expressed at highest levels
25 at the front of the developing capillary plexus- between the central
avascular region of the CL where VEGF expression is highest, and the
most peripheral portion of the CL where TL1 expression is dominant

and where the luteinization process is complete and the vascular
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5 Based upon the teachings herein, one of skill in the art can readily
see that further constructs may be nmade in order to create additional
nodi fied and chinmeric TIE-2 |igands which have altered properties. For
exanpl e, orWO98PSBPeate a construct conprised of the N-terni RGFUSINIISEHgi n
of TL2 and the F-domain of TL1 fused with the Fc section of 10 human

anti body kg&ibm TiBi fostrnatuel, VIOLE calbe appeaiseto the xplesseld at highetivate
the TIE-2 receptor. Simlarly, other constructs my be -created using

t he t eachlewgishir dihe dobicwiar tayeefefr dargendolimies whidle are undergoinghe
scope of this invention. 15 23.6.Materials and Methods - .

Const r uct atnesid. CWhile aEL1 is alsa@pparendis: atretic felliclasas¥EGH isnnot a
pJFE14 vector in which the Xbal site was changed to an Ascl site. This
vect or wagxpressedgest ed with Ascl and Notl vyielding an Ascl - Notl

Cooroprate " THESERE  a3brendonBebiBEncobEE HTR S gobelntr
i gest ed Wit B R VRS nTHI€ intiaval < Shotfediness, ith, FEf  866hg
through PER. gpdyhige ngé&ébasr a@th@ple in r?ﬁsasﬁ{mggahws!ﬁasi@aidd g
sequence were constructed by anneal I ng synthReti c ol i gonucl eoti des.

97 the defiM@VSAVABEGRar network. In contrast, TL2 is present both in
PCT/ US97/ 13557 Transf ecti ons All constructs were transfected

transi ent larebst 6f A& e expansiomgof a neﬁﬁl?(hﬁirnﬂﬁéEvESwraﬂnn@ltwbi'lpc(ﬂael“n@M NE
according to standard protocols. Cell cultures were harvested 3 days

af t en & he Gk shosmadianin andl ispregidns advigh afiaill to cestablisbr a1 nevwh vasculatuire he
supernatants were transferred to fresh tubes and stored _at -20[err]C.

St ai ni ng @ndvasCtar ragRssn 48 EnhoProgaessdatratiantaliclesy ddiss

6-wel | di shes of QOS7 cel transfected trapsient]y with the 10
TIE 2 reocopiabester 0ok LIAMS and GariRleRcrolb st Tdzmiptssibly Jfuoing ons

Phosphat o STtPENARGH o iy d . ARBlletice ey tay. reghbBalfinRE 1"
PBS, “and (RCURSP AP yEEOANIE [FRATEAN R B ayhdiic modelfiEer Aewsy v {1
15 forming vessels). '

EXAMPLE 18 - A RECEPTORBODY BINDING ASSAY AND A LIGAND
BINDING AND COMPETITION ASSAY

20
A quantitative cell-free binding assay with two alternate

formats has been developed for detecting either TIE-2 receptorbody
binding or ligand binding and competition. In the receptorbody binding
version of the assay, TIE-2 ligands (purified or partially purified;

25  either TL1 or TL2) are coated onto an ELISA plate. Receptorbody at
varying concentrations is then added, which binds to the immobilized
ligand in a dose-dependent manner. At the end of 2 hours, excess

recepterbody is washed away, then the amount bound to the plate is
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15 (1BI;1:3000 dilution) in PBS/ 10% Bovine Calf Serum (BCS) for 30

m nutes. The cells were washed once with PBS and i ncubated with goat
anti-nouse |1gG Al kal i ne Phosphat ase (AP) conjugated anti body (Promega;
1:1000) i nyBRgpsPYo BCS. The cells were washed twice with  pcriiBsmass

I ncubated wth the phosphate substrate, BCIP/NBT, with 1nM 20 | evam sol e.
Phosphoryl ati.o i,on of

r_esEonﬁengﬂﬁﬁgmg'S’f%?% q;}pciﬁc[:] gg{iﬂ@@éﬁef%é&ﬁ?’pge Pat HE S.lfc'fe%rusat‘?r?%ﬁ%fsgct ed
Ll o 508 s A AL
i nutes. I APatedilith W dbveloped; dndRR ERbFeq SitfiHatil DT Ay & 10,

rinsed i puiardita®ld USiSga@dspectrophotometer. Figure 19 shows a typical 8
WO 98/ 05779 P P g PCT/ US ﬂlc].a35g%é

lysed wi thigRo binéhd yeurvebufliis asudyaihasnbeghousedetd eahidter the ltegrity
[err]g/mM leupeptin, 10 [err]g/mM aprotinin, 1nM PVMSF) foll owed by

i mmunopr edi PiE-2-igh aiteh injectioni bidyratseandi mi¢er TThe #s&ag camweglsorbe
Sanpl es” were then subjected to inmmunobl ot analysis, using anti pTyr 5
ant i bodi atsed in this Jormatoas a ligarsdngompetlition appayednt whichipurifiasd larl ose

nbrane, whi ch was. | ocked. and d with th i ..
ant1 bod| earady-paitig 718 RIS Fopate natih 'mpos R igdhE femo and
gene f or TEREPLAPALY: ¢ 1Y Ui s ST BHINE S CORPREIIN (ERISION STelt noor ed
. e o . o . | |
gendrG o HHURE, BiSa HIES? SRRy« dalcte Wit e BLISA plater.oThe ™ '

met hods m&v%ggéayﬁgéi.gp'bhﬂﬂ(é Qi&Ridih YiraBnientsk of the, 'l'zlg'\"li'q\a/gfds i"?%-y. A.

Luckow, Bacu I rus essi on Vectors -~A Labo nual 92, New
Yor k: W HFcFamdnBnR-fFS2hennbiend to-<thles eCiuimairgrand can foeu diepected)

obtained fromlnvitrogen were adapted and expanded at 27[err]Cin

G bco SFagging| thee samé randi-hwohamF dUaintibedyeds cdgscribegd @above. drigure 120 a

density of 1x106 cells/nl. C$II densi_tg_ was d(iterm' ned by , .
shows an example of TL1-fFc binding to TIE-2 ectodomain. This

15  version of the assay can also be used to quantitate levels of TL1-fFc in

serum or other samples. |f untagged ligand (again, either purified or
unpurified) is added at the same time as the TL1-{Fc, then a
competition is set up between tagged ligand fragment and fuli-length
ligand. The fuli-length Ii_gand can displace the Fc-tagged fragment,

20 and a competition curve is generated.
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counting viable cells using a hemacytoneter. The virus stock for the 25
| i gand was added to the bioreactor at a low nmultiplicity 0.01-0.1 ‘
PFU cell to begin the infection. The infection process was aW 7; Qss7
continue foMWRIHOIE s al | owi ng maxi num virus replication wthot 1
I ncurring substantial cell lysis. The cell suspension was aseptically

99 EXAMPUE 3£ 05EMhy926 CELL LINE CAN BE USED AS A REPORTER

PCT/ US97/ 13557 aliquoted into sterile centrifuge bottles and the
cells renoved by cenitBll LINERQR(TIEOLIGEND AGTIVHY The cell-free
super nat art—was————=~eett-ected—-i—stefit-e—botttes—ane—stored—at—dfer+c—+ n
t he absence of 1|ight until further use. 5 The virus titer was

determ ned by u ssay. as,desgrdbed b O Rei,l .k | gr. _and
Lickow " The weBodvo2B i ERICBYERA"§hanthat was estabished iy dhsBiC tni cn
are seeded, W DX cells. i . LLutiqps. o el ogk
are added Hy\%ﬁglﬁﬁigﬁgd ld'@l%lns hi'ﬁéj ‘?4[8"1%’“3'-&#'{&%3? qu%chggpegg%%ﬁ! %&)cér ng
to allowt [ t S h N4 C A \/ y is
added and %F%‘?I'eyé}% 'ricﬁggtd'egc?'oggg A) Boa?fg g??%[grdﬁ%& _{'f,'ﬁ%ﬁ?zge Fggv\ere
T glve LT O e sl el g o ! Profefit e
m | TiliterwitAFtéwlpasal phosphotyfasiné olevels.CelThe tiensRyoatiwhigho &k hiyo26
Uni nfected SF21 cells were grown in tissue culture plates, and virus

cont ai ng t bellsharee passkaiggah prigento theiradse dfort receptbr i gsayis, yasfwel 1a8s
pfu/cell. The virus was allowed to adsorb for 90 m nutes at 27C with 20

gent | £0r octheiy, degres afhcenfluercy <l thectimer of cassay.hcaneatfeghdUftd of

o L 8,0, LS PR, e Woumen

: o s 1 g aut eet s .

oS! o et . BB BRNECEIRN P, G LA Bl oo

Spressi ONYE B RIHy926 el Al e be"Bbed! 48 [ Yepdhdabid sydtéhV for assay of
TIE-2 ligand activities. |

15

EA.hy926 cells are seeded at 1.5 x 106 cells 'in T-75 flasks
(Falconware) and re-fed every-other day with high-glucose Dulbecco's
MEM, 10% fetal bovine serum, L-gluta'mine, penicillin-streptomycin,

20 and 1x hypoxanthine-aminopterin-thymidine (HAT, Gibco/BRL). After
three to four days of growth, the cells are passaged once again at 1.5 x
106 cells per T-75 flask and cultured an additional three to four days.
For phosphorylation assays, cells prepared as described above were
serum-starved by replacement of the culture medium with high-

25 glucose DMEM and incubation for 2-3 hours at 37°C. This medium was
aspirated from the flask and samples of conditioned media or purified
ligand were added to the flask in a total volume of 1.5 mi followed by

incubation at 37°C for 5 minutes. Flasks were removed from the
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pMr21, pED or others. Plasm ds were transfected into CHO DX4 cel | s
(Ulaub, G and Chasin, L.A 1980.. Isolation of Chinese hanster cell

nut ant s dejyooseeirel N di hydrof ol ate reductase activity. Pr ocPcmsbmgég;ad.
Sci. U S A 77:4216-4220; Ul aub, G, Kas, E., Carot hers and 5

cut tur ea SRR SincCBletec o B By fh%ﬂé@i;@% %ﬁ@éﬁsﬁi%@fa”
i el oPAGRY WAl 025, ol RFIETBUHEE Sotfaliang, 2o o Horiee g, 19.s%
20% nol aéoaﬂImOdé@x;férﬁalﬂeasam% csmsaehnaommerr@l BbH i8N q s rﬁﬁ]clr,oso

DHFR+ cel s were selected by growth in selection nedium(a ne

| acki ng muidl Nafi, deaMhsddium arthovirmdate! 8i mivh ber¥midine,zadd fehM EDTA
serum), and clones screend for production of chimeric TIE |igands by

i mmuBobl contaiging t thea proEasee daipibitors odMSF Capnetinie pandsieupeagtin.
desired protein were subjected to several rounds of -gene anplification 15

usi ng gr Mtar déhdBinytesi BRsice taeaHew énamranesép&hlllaaﬂﬁadummes were

H ghly expressing c| on s wer e |dent|f ed_after gene anplification by
simlar iSEhARBH g t@@ﬁ?ﬁu@?re c a"f'e‘teby %‘W@%&@ml&%ﬂ% ahitebric

T 8, e, g B b
ieg‘i‘“ | OfrorANthé 20 fied YWPerRatant byCinkliddiish TRAWME" EQ™ Wi ' & Santi-
10 TIE-2 poiyclonal antiserum and Protein G-conjugated Sepharose beads.
The beads were washed three times with cold ceil lysis buffer and
boiled 5 minutes in Laemmli sample buffer, which was then loaded on
7.5% SDS-polyacrylamide gels. Resolved proteins were
electrotransferred to PVDF (Lamblia-P) membrane and then subjected
15 to Western blot analysis using anti-phosphotyrosine antibody and the
ECL reagent. Subsequent comparison of total TIE-2 protein levels on
the same blots was done by stripping the anti-phosphotyrosine
antibody and reincubating with a polyclonal antiserum specific to the
ectodomain of TIE-2. |
20 .
EXAMPLE 20 - ISOLATION AND SEQUENCING OF FULL LENGTH cDNA
CLONE ENCODING MAMMALIAN TIE LIGAND-3

25  TIE ligand-3 (TL3) was cloned from a mouse BAC genomic library
(Research Genetics) by hybridizing library duplicates, with either
mouse TL1 or mouse TL2 probes corresponding to the entire coding

sequence of those genes. Each copy of the library was hybridized using
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TABLE 1 MUTATI ON ANALYSI S OF TI E LI GANDS [err] TL1
[err] + + HI GHER LON ORDER T ]
w0 . DIVERBOST ol rere) " R Thpmsolss
LOW H GHER &err] - ) + - ORDER  HGH
[err] phosphate butfer atNG5°C overpight.  Afteroybridizationethg filters

VONOVER . Wergywished usifig 2xSSC, 0.1% ¥DS at 60°C, followed by \pxpgsuse of X

ELSJCPROUF’MQU ([oerthk filtleéf..r] Strong+ hybridizatioRLng?\al_s W%p“H/E%"\tiﬁedHl cH
RS%TPOTENT&JﬁngﬁEWtO mouse TE4" hnd mouse Th2redn addition, ﬁgnﬁg‘bﬁi‘%

DETERM: NE o [ g
E'V!s y ?éjentl[fleerdr ]v@r‘inbh weakly hybridized to §oth mouse ﬂ@%m%qssé@‘ﬂz

[err] DNA corresponding to-these Nibhes wasHpGrified{ Ithen digesteld with
+ 7 - N. D. HI GH flag [err] + -
N. D. rédtéidtion enzymes, and two fragments which hybridized to the

original probes were subcloned into a bacterial plasmid and sequenced.

The sequence of the fragments contained two exons with homology to
10 both mouse TL1 and mouse TL2. Primers specific for these sequences

were used as PCR primers to identify tissues containing transcripts

corresponding to TL3. A PCR band corresponding to TL3 was identified

in a mouse uterus cDNA library in lambda gt-11. (Clontech

Laboratories, Inc., Palo Alto, CA).

15

Plaques were plated at a deﬁsity of 1.25 x 106/20x20 cm plate and
replica filters taken following standard procedures (Sambrook, et al.,
Molecular Cloning: A Laboratory Manual, 2nd Ed., page 8.46, Cold Spring
Harbor Laboratory, Cold Spring Harbor, New York). Duplicate filters

20 were screened at “normal” stringency (2 x SSC, 65°C) with a 200 bp

PCR radioactive probe made to the mouse TL3 seqdence. Hybridization
was at 65°C in a solution containing 0.5 mg/ml salmon sperm DNA.
Filters were washed in 2 x SSC at 65°C and exposed for 6 hours to X-
ray film. Two positive clones that hybridized in duplicate were
25 picked. EcoRI digestion of phage DNA obtained from these clones
indicated two independent clones with insert sizes of approximately
- 1.2 kb and approximately 2.2 kb. The 2.2kb EcoRl insert was subcloned

into the EcoRl site of pBluescript KS (Stratagene). Sequence analysis
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[err] + - N. D. LOW [err] | +

+ + N. D. H GH [err] + -
N. D. LOW [err] + +** N. D.

H GH Wwex 9805779 + + DI MER PCHIUSBY13557
[err] + N.D. . LOW

102 3
o) USQ?flgng??d that'\@h@ 4&fﬂe7rgclone was lacking an ingﬁg&lrpgthlomne and,

f ol | owi ngigrealepbptide depb sth@dviset Bntbdedn@rprobe hopfologbus! & both
Col | ecti on, 12301 Par kl awmn Drive, Rockville, Maryland 20852 in

accor danegowse ALithandudepsstTiR.eaty. A plasm d cl one encoding a TI E- 2
Iigand was deposited with the ATCC on Cctober 7, 1994 and desi gnat ed
as "pJFE14 encoding TI E—2 l'i gand” under ATCC Accession No. 75910.
Reconbi nant Aut ogr apha | i fornica bacul ovirus encodin TIE-2

recept or WY hhd-SRasd ¢ BGRRIMeRs WetE tb@nogwaﬁeesweglggzlfoitwwsnd

desi gnat ) tor under ATCC Accessi on No. VR2484. A
| anbda pﬁ'g%g veEFtﬁ%gSQﬁ? ‘Eﬁq'\%t?%(}ﬁ%g\gt ie-2 |ligand DNA was deposited
with the 4 and designated as "1 gt 10 encodi ng
htie-2 | |L€§fg %Bagﬁgﬁ)% ssion No. 75928. A pl asm d cl one

encodi ng a.second TIE-2 i gand was deposited with the 15 ATCC on Decenber

9, 1994 and designated as "pBl uescript KS encodi ng human TIE 2 |igand

2" under ECGohewmsg! PCRTreattidnd. wereCpbiiothial using ekbrdiBigent ai ni ng

pl asm d -pBeLoBacll With a human TL-4 gene insert encodi ng human TIE

I i garal- 4 libraridspdeiived fromhthdeandTSE oall Jines 2C2C12ras9aadaMGEZSI bnahed as
"hTL-4" under ATCC Accession No. 98095. 20 The present invention is

not to beprimary &ICH reactienbythehepepiic prumer US2nwagi usedsind eonjuhetion

herein. 1 ndeed, various nodifications of th I nvention in addition to

those des¥itilh¥@cker-8PRCHig IO%QQ%néOaEHQWerﬂmIP&‘f'Cé‘t'OW HBs@ith@M 1 ed in the

modi 11 cardieReE RERaES 4f 12 0] Vaftine 8 BRBRCLsH o’ ehEiks sendec

claims. 94° C, 1 min; 42°C or 48° C for 1 min; 72° C, 1 min.” The secondary PCR

15 reaction included the second specific primer, US1, which is contained

within the primary PCR product, in conjunction with the same vector
oligos. The secondary reactions were for 30 cycles, using the same
temperatures and 'timés as previous. PCR products were gel isolaied
and submitted for sequence analysis. -On the basis of sequences

20 obtained from a total of four independent PCR reactions using two
different cDNA libraries, the 5' end of the TL3 sequence was deduced.
Northern analysis revealed moderate to low levels of mouse TL3
transcript in mouse placenta. The expression of mouse TL3 consisted

of a transcript of approximately 3 kb. The full length TL3 coding

25 sequence is set forth in Figure 21.

The mouse TL3 sequence may then be used to obtain a human clone

containing the coding sequence of human TL3 by hybridizing either a
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103 WD 98/ 05779

PCT/ US97/ 13557 . SEQUENCE LI STI NG (1)
GENERAL | NFM,EQ)% (i) APPLI CANT: REGENERON PHARVACEUTI CApSrrukd¥isss?
(i) TITLE ENTI ON: NO\/EL MCDI Fl ED L1 GANDS (| i) NUMBER OF

SEQUENCES:, 28 NCE Al EE Re eneron
Phar maceutt¥RAS, génegmc ?rBF ary, M &H%\/F)PF

CoveTER Fibibals BeEcRRen dosdr W%WWS@ hptpie.) %@%&M

Conmpati bl e (C) OPERATI NG SYSTEM DOS (D) SOFTWARE: Fast SEQ Version 2.0

(vi) CURRENT APPLI CATION DATA: . (A) APPLI CATI ON NUMBER NOT YET KNOWN
(B) FI LI NERAMPLEIZED HISOUATION OF PULCHASNGTHBENOMIC CLONE ERIROBING
APPL| CATI ON DATA: (A) APPLI CATI ON NUMBER: USSN 08/740,223  (B) FILING

DATE: 525- OCT-1996  (C) HUMAS! FIEATGAND-4 (vii) PRI OR APPLI CATI ON DATA:

TIE ligand-4 (TL4) was cloned from a mouse BAC genomic library (BAC
HUMAN (ll), Genome Systems iInc.) by hybridizing library duplicates,
with either a human TL1 radioactive probe .corresponding to the entire
10 fibrinogen coding sequence of TL1 (nucleotides 1153 to 1806 of Figure
4) or a mouse TL3 radioactive probe corresponding to a segment of186
nucleotides from the fibrinogen region of mouse TL3 (nucleotides 1307
to 1492 of Figure 21). Each probe was labeled by PCR using exact
oligonucleotides and standard PCR conditions, except that dCTP was
15  replaced by P32dCTP. The PCR mixture was then passed through a gel
filtration column to separate the probe from free P32 dCTP. Each copy
of the library was hybridized using phosphate buffer, and radiactive
probe at 55°C overnight using standard hybridization conditions. After
hybridization, the filters were washed using.2xSSC, 0.1% SDS at 55°C,
20 followed by exposure of X ray film. Strong hybridization signals were
observed corresponding to human TL1. In addition, signals were
identified which weakly hybridized to both human TL1 and mouse TL3.
DNA corresponding to these clones was purified using standard
procedures, then digested with restriction enzymes, and one fragment
25  which hybridized to the original probes was subcloned into a bacterial
plasmid and sequenced. The sequence of the fragments contained one
exon with homology to both human TL1 and mouse TL3 and other.

members of the TIE ligand family. Primers specific for these
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(A) APPLI CATI ON NUMBER USSN 60/022/999  (B) FILI NG DATE: 02- AUG 1996
(viii) ATTORNEY/ AGENT | NFORMATI ON:  (A) NAME: Cobert, Robert J  (B)
REG STRATI ON NUMBER 36, 108  (C) REFERENCE/ DOCKET NUMBER REG 333 = (i X)
TEL ECOMVUNWOBIOSIS9 NFORVATI ON: - (A) TELEPHONE: 914- 345- 748GT/USOPEYSST
TELEFAX: 914- 345- 7721 (2) | NFORMATION FOR SEQ ID NO. 1. (i)

SEQUENCEs ddifdsdd-ithay | K& used ds"PGRNsTitierd 1t idasfyPat ihgPE:
ool o S (C?JSTRANDEDNESS: si"% e Rtk e ke ortEiniAg (ii)
MOLECUL BraN®eript3NAcorréspdndingr WUBETL4. (A) NAME/ KEY: Codi ng Sequence
(B) LOCATI ON: 310...1803 104 WO
98/ 05779 PCT/ US97/ 13557

(D) OTHER | NFORMATI ON: (A)_NAVE/ KEY: Human TIE-2 |igand 1

(B) LocAknergompleteisenuence of hymanciigrmanrosabtained byosequeneinger r] gt 10
encodi ng

DESCR Pﬂfm:fu%ﬁ%“ﬁgcmelzcmttﬁ@&g@%Al | an_d &%%%-SE ENCECAG
ACATCATTARYABFGRISHGtRA by, Salebiirid o meRibsrs Rk ARs T igstibocTac
GrTTAcCRMARHEIRERATLY. T8 SRUCHISTAEne SO0 RESTETCE At BEA A

e PRSI ineg 190 BB ASQoF 46 Shs" feniihe FaTT OCT TTC

351 _
genomic clone which, in turn, may be used to produce the TL4 protein.

10  Alternatively, the exons may be used as probes to obtain a full length
cDNA clone, which may then be used to produce the TL4 protein. Exons
may also be identified from fhe BAC clone sequence by homology to
protein domains such as fibrinogen domains, coiled coil domains, or
protein signals such as signal peptide sequences. Missing exons from

15 the BAC clone may be obtained by identification of contiguous BAC
clones, for example, by using the ends of the deposited BAC clone as
probes to screen a human genomic Iibi’ary such as the one used herein,
by using the exon sequence contained in the BAC clone to screen a cDNA
library, or by performing either 5 or 3 RACE procedure using |

20 oligonucieotide primers based on the TL4 exon sequences.

Identification of Additional TIE Ligand Family Members

The novel TIE ligand-4 sequence may be used in a rational search for
25 additional members of the TIE ligand family using an approach that

takes advantage of the existence of conserved segments of strong

homology between the known family members. For example, an

alignment of the amino acid sequences of the TIE ligands shows
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Met

AAC
Asn
AGA
Arg
35

Arg

543
65

Au
90
639
100
AAT
Asn
125
735
130
ACC
Thr
155
831
165
ATC
Ile
190
927
195
105

Thr Val Phe Leu Ser Phe Ala Phe Leu Ala Ala Ile Leu 1
10 ACT CAC ATA GGG TGC AGC AAT CAG CGC CGA AGT CCA GpA

ACT GGG 399 Thr His ILe Ay Cys Ser Asn G n Arg Arg
Ser @ yW@98/05779 20 25 PSS AIE
AGA TAT AAC CGG ATT CAA CAT GGG CAA TG GCC TAC ACT TTC ATT 447

Arg Teeveral regjonseotsconsesved sequences (see bexedregians 1afeFigure 22).
GAT GGC AAC TGT
GAG ADEORRSTAtR @@@@A@eﬁﬂées essagaaﬁwﬁ%ém %e@axesy'msn oy's

A u Ser Thr

e neRmiinaith dith it brexipusty knowRaer SRV NIEJigang Rémology
ASn Thtegtdntd %%lbegu'éeérﬁb Aﬁé’nﬂyanggpﬂ]f%?rliq/@:d u Pro Asp Phe

G AAA CTT CAA CAT CTG
C@T GIG ATG GAA AAT TAT ACT 591 Ser Ser A n Lys Leu G n H's Leu
H™s vVal Met Qu Asn Tyr Thr - 80 85

CAG Th<LhHiy ngAceMé’er%a fefioné n8hg AT CTE2CAAd ANCS Mhay Ahé
Gn Trp Leu Lys Leu Gu Asn Teﬁglle Val du Asn I\/EtﬁyLysu-geéralQnS

designing dedénerate oligonucieotidel PRimersG viitlc WAICICAG AFtnEABOHG
GCA GIT CAG AAC CAC ACG GCT ACC 687 Gu Met Ala @n Ile An dn
Al a VaeactiangsusifigscPNAs\ cONA templates may be geperated by reverse 120
ATG CTG GAG ATA GGA ACC AGC CTC CTC TCT CAG ACT GCA GAG CAG, ACC
Vet Ldrarseriptien apt, timsuesENAs, UBING sﬂ&goadmh@r Athey apprapriate
AGA, ,AAG ,CTG ACA %‘; GIT GAG

A GRXIPeES A&F%‘RXS‘A&T the-PERA reactlor7§3mg,ygtl]|_ be supiecied, o, g
o GlecipRttests] R Bharish: 9elx Aasiing,pmniified, RNA IEgpents

Leu G tay! Be @BnkAUbY SHsEHor IS PladitisSledilinded dnt the D - 160

CAT G%cfféhces cdipatets vigtin th@lseLetl a<ﬂ| rRnowh THE Rgan@ku |l e Leu Lys
Hs du Lys 175 185

AAC AGT TTA TTA GAA CAT AAA ATC TTA GAA ATG GAA GGA AAA CAC AAG

A1e2 Seétzléegell_eecl#egogm%hsﬂel_ SDrl\lL\ef:_aegumgoé '\f/.rect:mGt#esci yP(L3 Y rlgia?:tilc_)}/}i may
be cloned into plasmids, introduced into E. coli by electroporation, and
transformants plated on selective agar. Bacterial colonies from PCR
transformation may be analyzed by sequehcing of plasmid DNAs that
are purified by standard plasmid procedures. |

20 _
Cloned fragments containing a segment of a novel TIE ligand may be
used as hybridization probes to obtain full length cDNA clones from a
cDNA library. For example, the human TL4 genomic‘sequence may be
used to obtain a human cDNA clone containing the complete coding

25 sequence of human TL4 by hybridizing a human cDNA library with a

probe corresponding to human TL4 as has been described previously.
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GAA GAG TTG GAC ACC TTA AAG GAA GAG AAA GAG AAC CTT CAA GGC TTG. 975
Gu GQu Leu Asp Thr Leu Lys GQu GQu Lys Qu Asn Leu A n Ay Leu
210 w0 98/05779 215 220 GIT ACT CGI CARCAISITHSESATA

ATC CAG GAG CTG GAA AAG CAA TTA AAC 1023 VvVal Thr Arg G@n Thr Tyr Ile lle

235 Ao R R O N O T P GOEING SEQURNEE OF Rt cro

1071 Arg Ala Thr Thr Asn Asn Ser Val Leu G n Lye Gn G n Leu Qu LCeu

240 245 250 ATG GAC ACA GIC CAC AAC CIT
GIC AAT Bbth B5Xanf B! WI?’AS@_&I@E from1thied gbﬁﬁonﬁ&phifhfaan"L 4igonen Leu Val
Asn Leu Cys Thr Lys Qu Val 255 265

270 TTAeamdmgshomar@lEAhganM AT LALTATRE MMEmersm was
1167 Leu Leu Lys Gy Ay Lye Arg Qu Ju GQu e Pro Phe Arg Asp Cys
275 5 obtained by rgst;xctlon enzyme digestgm, &utm\m dilattimy @Ad GCT GGT

EI 'x‘l ﬁr@@tqqr}e o'?; eTrﬁﬁquT cf%IlTe to &g& ?xg’;'ggqﬁéﬁcé"é" frg r ngoasélg'g gy Phe
300 TAT T AAT, AAT ATG CCA G, TI'L TGC,AAT ATG GAT
1263 Tyr i@lfowad bkeSutEEn, 234, %ﬁ%“t‘i@"éﬁgﬂ/ yRsidizings frRgMRBES. As

STa aTa Gofingsepyenigds soresponding to, 8 NERindl Hid Etediha SGTﬁrCTVaI
Ile Gn Hgind ScidsUofHT Lq XNé:t%r ysed ﬁ?—Qles n PCR R{l&n%&@?ﬁwwem

330 CTA GAT TTC CAA AGA GCC

1359 oLeu wisiph Fime t@im w‘br@ Gs;deqsr B@RGampWicalﬁm WELTIGE Vir6ie h@rnyarisn 335
340 350 CCC TCC GGI GAA TAT TGG CTG
GGG AAT @A@ry CDMAT ATP(IR(baXTCr wax identified ¥ coB@sthyMQ moMmZiinLeu Ay
Asn Au Phe lle Phe Ala Ile T

365 ACT byrBN&=seanenting mmgs’the AR ﬁﬁ@@kmqﬂe@cgu\@nmagm:@wy

1455 Ser 'I%rmma or CnycT SequetligyngA rlglt zAp&ed Lglosly\//g%enﬁg, uIEp Igogte(?' y

City, CA). The PCR band was then subcloned into vector pCR-script and
15  several plasmid clones were analyzed by sequencing. The complete
human TL4 coding sequence was then compiled and is shown in"Figure
23. In another embodiment of the invention, the nucleotide at position
569 is changed from A to G, resulting in an -émino acid change from Q
to R. | |
20
The PCR primers used as describéd above were designed as follows:
hTL4atg 5'-gcatgetatctcgagecaccATGCTCTCCCAGCTAGCCATGCTGCAG-
3

25 hTL4not 5'-
gtgtcgacgcggccgctctagatcagaCTTAGATGTCCAAAGGCCGTATCATCAT-S'

Lowercase letters indicate "tail" sequences added to the PCR primers
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370 375 380 AAC CGA GCC TAT TCA CAG TAT
GAC AGA TTC CAC ATA GCA AAT GAA AAG 1503 Asn Arg Ala Tyr Ser A n Tyr Asp
Arg Phe Hs Ile Ay Asn Qu Lys 385 3 97113557
395 CAA AAWORHOSI?YS TTG TAT TTA AAA GGT CAC ACT GGG ACA GCA
1551 dn Asn Tyr Arg Leu Tyr Leu Lys Ay Hs Thr Ay Thr Ala Gy Lys

400 to facilitate éﬁﬁ'ung of the amplafledltPCBAGagmbAtx: CTG ATC TTA CAC
GGT GCT GAT TTC AGC ACT AAA Ser _Ser_lLeu lle Leu Hs Gy
Al a Asp PHRXAMPLRR3 ys EQN&]' BU@TQON AND CHARACTERJ@@TION OF MODIFIED 425
430 GAT AAT GAC AAC TGTT@E%&&@A TGT GCC CTC ATG TTA ACA GGA GGA

1647 Asp Asn Asp Asn Cys ¢ Cys Ala Leu Met Leu Thr Ay Ay

435 440

CCC TCC AAT CTA AAT GGA ATG TTC TAT 1695 Trp Trp Phe Asp Ala Cys Gy

200 et Agltielie biasl pt TR faangst and TS Maand2 (Il 1oane 1LB°

%23 Thr Whé @Me@aﬂeﬁsfb ldatn Gngigits Mt%UaAﬁUtTgé’r bf &hk¥s obseridd TY'

106 pro erﬁ@s%/ Qﬂﬁ'?% TL1 and TL2 share similar structural homologX
PCT/ US97/ 13557 TTC AAA CCC AGT TAC TCC TTA CGT TCC ACA ACT ATG ATG
ATT CGA  they9 kxPilsit Lgiffeent physieal Bnd Iicldgicalipropertidsr Thhe Mabstet |1 e
Ar g 480 485 490 CCT TTA GAT TTT TGA '
AAG CGCA ATIGTaNemMGianuTe AttatAdistinguishas AraTiwvo 1igands ois. dbansaltiough 95
CCGAGAAGCT GCCAGGTGAG AAACTGITTG AAAA AA@AAACAA TATTGICTCC 1908
memmmmmwmmmaM Liicts @ancegpniplanhitecdt2 is g

et L T S S RS 123
ST G T AT BTG e 1 oo 2444 ©

mixture of disulfide cross-linked multimers, primarily trimers and

higher order species, without any dimeric species. But TL2 is produced
15  almost exclusively as a dimeric species. Also, while TL2 is produced
well in most expression éystems, TL1 is expressed poorly and is
difficult to produce in large quantities. Finally, production and
purification conditions  also appear.to predispose TL1 to inactivation
by proteolytic cléavage at a site near the amino terminus.
20 | |
To study these differences, several modified ligands were constructed

as follows.

23.1. . Cysteine substitution - Investigations into what tactors might
25 be contributing to the different physical and biological properties of

the two molecules revealed the presence in TL1 of a cysteine residue
(CYS 265 in Figure 4, CYS 245 in Figure 17) preceding the fibrinogen-

like domain in TL1 but absent in TL2 - i.e., there was no corresponding
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(i) SEQUENCE CHARACTER! STI CS: (A) LENGTH 498 anino acids

(B) TYPE: am no acid (C) STRANDEDNESS: single (D) TOPOLOGY:
| i near (ii) MOLECULE TYPE: protein (v) FRAGMVENT TYPE: internal
(ix) FEATUREO”,os-ng (A) NAME/ KEY: Human TIE-2 ligand 1 pcrnuse7i34s)
LOCATION: 1...498 (D) OTHER | NFORVATION: fromclone [err]gtl0

encodi 19 HLIGTAR sesifigyn L3, T, CYSEeE bidye in T 8 A SBRFRTTGE, u

Ile Leu o
lle Ay E/Hd E%flo ate(%EI:-"nt %\Poufa\rngucg%?tlges ! 02 11045é5é% Flgkre at the

20 imat ction betw th é@nlérdf oS arfd Of dy @n
Cys Al a 'I%Prpr'?m Phee ﬁﬁ)e Leu Pro sen e cofi® arfY lﬁ}lﬁo@eﬂ ke

45 d u Hdorainsd yBésauSy scystgira LreSedué’warEhgeﬁepaIQ nnWNe@Bﬁth!heuifnde 50

55 60 Asn Ala Leu G n Arg Asp Ala Pro H's Val Qu Pro Asp

Phe Ser SmndFormation, the presenc® of which can contribiite to both the 80
- G@n Lye Leu An Hs Leu Au Hs Val Met Qu Asn Tyr Thr. @n Trp

85 tertiary structgpe and biological propertiesu obi 8 melecsie,Gitu’ wa$1 Tyr Il e

Val GQu

130 A 5 dPRUBKS thEF Rathans-the pregence olatie (G o265 residyn inviLiLBUGht
115

ser an Hf 3% e, :grgawr r%\%orwgle foIBé?e‘r’ <§ﬁ“ﬂ"‘e'renfe pro\{:erp;eL% eF gy Leu

140 Leu u Thr dn Val Leu Asn G n Thr Ser Arg Leu Gu 145
150 o AfiBletieg 160 Ile @n Leu Leu G u Asn Ser
Leu S¢r Thr Tyr Lys Leu Gu Lys dn : 165

170 175 Leu Leu G@n A@n Thr Asn Gu Ile Leu Lys Ile Hs Gu

Lys Asn Sps test this hypothb®{s, an expression pldéthid was constructed Wfﬂchl—eu
Leu Gu H's Lye Ile Leu Gu Mt Qu Ay Lys Hs Lys Gu Au 95

200 contained a mataﬂtonl_eru TAsh iy kwhicéuthg£%8u(r@s¢ddg/s2&5 mnAEuguteut!G n
Ay Leu Val Thr 220 Arg dn
Thr Tyr [1esidye 243 la E'm&r@ &7) was Gmaged wﬁh Apgamino acigd (serine)
230 240 Thr Thr Asn Asn Ser Val Leu
G n Lye avhiah slqesy r(gtufq[gu disyifidepbonds. In addition te4his TL1/CYS-
250 + 255 Thr Val His Asn Leu Val Asn Leu s Thr Lys GQu
Gy Val Lewtaal a second expression plasmid was construpted which mutated
the approximately corresponding position in TL2 (Met247 in Figure 17)
so that this residue was now a cysteine. Both ‘non-mutated and
mutated expression plasmids of TL1 and TL2 were transiently
transfected into- COS7 cells, cell supernatants containing the
20 recombinant proteins were harvested, and samples were subjected to
both reducing and non-reducing SDS/PAGE electrophoresis and

subsequent Western biotting.

Figure 18 shows the Western blots under non-reducing conditions of

25 both non-mutated and mutated TL1 and TL2 proteins, revealing that the

TL1/CYS- mutant runs as a dimer much like TL2 and that the TL2/CYS+

mutant is able to form a trimer, as well as higher-order muitimers,

more like TL1. When the two mutant proteins were tested for their
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260
Lys
285
295
Asp
Ay
325
Lys
350
355
Leu
380
390
Thr

415
420
Leu
445
455
Tyr

Ay
485

Pro
Val

Val
Ay

Met
Ay

Met
A a
Ay
Ser

Met
Phe

Phe

760

265 270 Lys Ay Ay Lys Au
PheWR 908379 Cys Al a Asp 275 2@821%537’8597
Tyr An Ala Gy Phe Asn Lys Ser Gy Ile Tyr Thr Ile Tyr Ile 290
ability to ind36@ phospbsarwatioRr in ' LE#2 expresking \Gell®héh€ys Asn Met
Ann 305 310 315 320
A k1TCY Thrmutdntl wasCablél to Activate thep TEY2 Sescdptor Awhereas the

330 335 Phe A n Arg Gy Trp Lys Gu Tyr
guzfms@ YmAthtPhasSebt. 340 345

u Tyr Trp Leu Ay Asn Qu Phe Ile Phe Ala Ile Thr Ser G@n

360 365 Arg G n Tyr Met Leu Arg Ile Qu

Asp Trp Au Gy Asn Arg 370 375

TYhuSewien tﬁér cHSRRine orddiguél ﬁe'skﬁ.u@%ﬂ“\ﬁﬁ Blgurey 9; Gesidee 285
Tyr Arg Leu Tyr Leu.Lye Ay H's

Timw Figared 1y7)l‘_p$ TLh was genetlcal!y aitered 465a serine, it was fouhld
Leu Ile Leu Hs @y Ala Asp Phe Ser Thr Lys Asp Ala Asp_Asn
that the covalest structure of TL1 betrmepsimilacite that OfsTLZs i®ds Al a
Leu Thr

T - 435 _ 440
Aeﬁmravcgﬁneny ;ﬁ"%&ROMPPQe'ELASWQ&"?UWetsuﬁh?eweﬁhtaSAIaé‘ 450
L3goniss, thus t91e t%m%rpc g@d}_grs h(l;gxer or erurrﬁjgm%%cl lsetru¥i5u e P 238

Sas Hot e hcg%tep}gﬁnlﬁ%r fggforT-B vzﬁ(ggf@t tb%eaéhﬂypfc? é‘@t’l‘ve&%

'(E)FO'S'\E/‘QE'T&Yhﬁ?ngaS'%rHQ/QM of the cy%téé E@g@\‘ﬁﬁk% aEBH%T'vG& more

alrs nucl ei ¢

_?;EE@NDEDNESSIraSﬂé\?h@)pertles it di@) ndORRIgPEVe  thegaroduction levél )ofMllECULE

15

20

25

FEATURE

23.2. Domain deletions - The nucleotide sequences encoding TL1 and
TL2 share a genetic structure that can be divided into three domains,

based on the amino acid sequences of the mature proteins. The last
approximately 215 amino acid residues of each mature protein
contains six cysteines and bears strong resemblance to a domain of
fibrinogen. This region was thus denoted the "fibrinogen-like" domain
r “F-domain.” A central region of the mature protein containing
approximately  205 residues had a high probability. of assuming a
"coiled-coil" structure and was denoted the "coiled-coil" domain or “C-
domain.” The amino-terminal approximately 55 residues of the
mature protein contained two cysteines and had a low probability of
having a coiled-coil structure. This region was designated the "N-
terminal” domain or “N-domain.” The modified ligands described
herein are designated using a terminology wherein N = N-terminal

domain, C = coiled-coil domain, F = fibrinogen-like domain and the
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(A) NAME/ KEY: Codi ng Sequence (B) LOCATI O\ 310. .. 1800
(D) OTHER | NFORVATI ON: (A) NAVE/ KEY: Human TIE-2 ligand 1

(B) LOCATION: 2146 (D) OTHER | NFORMATI ON: fro

(xi) smﬁ%@’éﬁg&m PTION: SEQ ID N0 3: CAGCTGACTC AGGCAGG%@@’%CT
GGTCACACAG AGAGGAAACA TCT ACTATGC AATAAATATC TCAAGTTTTA
A@A@Mﬁéﬁ@%%@@%ﬁ’ "ﬁz%mimﬁmﬁ MBAAC

CrAMCAAGEE BHOTRIATCIRIRAIR TLaFCHBpRs g eHoaEN Ao
T cor 4 %ﬁ%@@@%‘%@ 351 T et Thr val Phe Leu Ser
Phe Ala Phe Leu Ala Ala Ile Leu 1 5

10 ACT CAC ATA GGG TGC AGC AAT CAG CCC CGA AGI CCA GAA AAC AGT GGG
289 s ThrigHgrdek et&‘tés@&ﬁh@ﬂfer%ﬁe QiBriﬁbgeAEI%eSedoﬁfa?n Qr-domain’ ofthe 15
108 TIE-2 Wgaﬂ&z!@Eddmézmed TIE-2 act:vatmg activity, expression plasmids
PCT/ US97/ 13557 AGA AGA TAT AAC CGG ATT CAA CAT GGG CAA TGT GCC TAC ACT

TTC ATT were ¢onsiugted gwmwh Adelsteg the GbﬂeHIHSOIG gndl N-tBrsniAlah Tyr Thr

Phe 11 45 CIT
cci GAZ dnoains. my'mwmtwpemm@ m;am SRaQuenceTapcoding ihe Iieu

55° < domdin (1or TCEG befiingaikidtre £a8 SheUkineiRettert 169, amingrc
ECG %ﬂ_i ;E%Qdue Aﬁé%g?s nfthﬁ'Lés nr:éoldré‘sb&‘m‘c;@‘dq t6" §b65P ﬁﬂc@egﬁtgggfq%?l
E?‘E tye I Fidh GTaFIRBEEGR R et onstruct s Hen =
85 transiently traféfected into COS cells. The supernatant containing the
recombinant protein was harvested. The TL1/F-domain mutant was
tested for its ability to bind the TIE-2 receptor. The results showed
15 that, as a monomer, the TL1/F-domain mutant was not able to bind
TIE-2 at a detectable level. |

But when the TL1/F-domain monofner was myc-tagged and

subsequently clustered with an antibody directed against the myc tag,
20 it exhibited detectable binding to TIE-2. However, the antibody-

clustered TL1/F-domain mutant was not able to induce p'hosphoryiation

in a TIE-2 expreésing cell line.

Thus it was determined that the F-domain of the TIE-2 ligands is

25 involved in binding the receptor but that a truncation consisting of .
just the F-domain alone is not sufficient for receptor binding. This
raised the possibility that the coiled-coil domain was responsible for

holding together several fibrinogen-like domains, which might be
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CAG TGG CTC CAA AAA CTT GAG AAT TAC ATT GIG GAA AAC ATG AAG TCG 639
A@n Trp Leu @n Lys Leu Gu Asn Tyr Ile Val A u Asn Met Lys Ser 95

100 WO 98/05779 105 110 GAG ATG GCC CABCABRITIESTAG
AATGCAGTTCAGAACCACACGGCTACC 687 Au Mt Ala dn lle dn dAn
Asn !%%89&%!%? Fce GG@BF BIndidd! In_an_attempt to &bhfirm this 120
125 ATG G ATA ACC AGC C CTC TCT CAG ACT GCA GAG CAG ACC

735 Met  lgpothesis, eh@ F-domaterwasufused SeithQhe Hu seiciiod of Ghamiy

130 135 140 AGA AAG CTG ACA GAT GIT GAG
ACC CAG GRAboHY IgG1CABer@ansECFcCsactions dmer/hzg upen lexpressiorspyal G u
Thr @ n Val Leu Asn A n Thr Ser Arg 150

155 CTT mmmahamge&ﬁetb?@een@pmblmmt mwwm Aocnm@dmt@ecm GAG

831 Leu u lle @n U Leu Au Leu, Ser Thr Tyr Le
Tos 5 Theorefical Copfiguraiencal Ber TRPToARS S HeANRA PEVE ARENTE t8aG
ATC CA i L il Po-RdpkEict Botha Bk MRSl bbfvk thes

Il e

027 acn PRI APEERITE riftiaReafio ek Ry athsy 1eGipaS, O the

195 cac figands is neé’é@sa&&o enable the ligéBels GFé““bGﬁS}GthTeT T8 ptop. AAG

GAA GAG AAC CIT 975 Leu-Asp Thr Leu Lys
A u G u Lys additidhn sope Gthed Yaét@lﬂ outside of the2Fldomain must contriBiife
220 GIT ACT CGI CAA ACA TAT ATA ATC CAG GAG CTG GAA AAG CAA TTA AAC

1023 ¢val tﬁhphﬂsgh@lmlaﬂmn Bfrthe eecept@d.n Gu Leu Gu Lys @ n Leu Asn

225 30 235 AGA GCT ACC ACC AAC AAC AGT
GIC CIT CAG AAG CAGCAACTG GAG CTG 1071 Arg Ala Thr Thr Asn Asn Ser

Val Leu e dn d eu 4 .. 240 L, 245 )
250 i e vere. Bep KB siet eﬁcvshmfﬁ%cwlerwmmweemémgﬁwke
%é(l)g NEtdéa‘rsnpaer hranc? ztgg'rgfo'?%ncc%% al\r{aeld on?)h@\u %% e %&: éig

GAA GAG I u

G GAG At TP WERE P &ble o ihaing tolie %ge.ﬁdf V6 a@s@s@' |

280 45  the role of th@%-terﬁﬁa%rﬁéﬁ %Aréé?%fgt@GT bindin§Aan® Activhtien) ATC -

TAC ACT ATT TAT 1215 Asp Val Tyr Gn y Phe Asi Lys Ser Qy lle

Tyr Thr Ithe Tigands were trunca?®d to just their C- an@9B-domains and tagged300
with a FLAG tag at the N-terminus, creating constructs termed FLAG-
1C1F and FLAG-2C2F. Although these molecules stained robustly in
COS7 cells transfected transiently to express the TIE-2 receptor, they

20 failed to respond in a phosphorylation assay. Thus the N-domain does

contain an essential factor for receptor activation although, as

disclosed infra, the ability of chimeric molecule 2N2C1F to activate

the receptor shows that even the N-domain of an inactive ligand can
fill that role.

25

The differences in behavior between the myc-tagged F-domain
truncation and the Fc-tagged F-domain truncation described previously

suggested that the TIE ligands can only bind in dimeric or higher
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109 WD 98/ 05779

PCT/ US97/ 13557 ATT AAT AAT ATG CCA GAA CCC AAA AAG GIG TTT TGC AAT ATG
GAT GIC e Asn Asn Met Pro Gu Pro Lys Lys Val Phe t Asp
val “’1‘%%2’5 310 315 AA i%sr
TGG ACT GTA ATA CAA CAT CGI GAA GAT GGA AGT CTA 1311 Asn Gy Ay GléTrp
Thr val meltimericiformsg dndesslh neR-reducing, SDS-BAGE showed that the Jk

1350 Acp IBREAS A5, airally, () Bisetidy drifj&tie And ymplimers dofmer 33
anT caG TRRLAPE FHAGHD M reni FLap-2C2f dhngatads el Bind tq 58 TlEQ, acn

565 ' cac REeP I Mithod diibrizlion. by g\ gvnihetic EER(YeD: 28 A elaWeesas

1495 54 ”tﬁégFGtr'PmBértld\'ﬁ‘J chfinof! Suddests UHARURECARRIdH 1 %'\ @ét Bty

AGA TTC @@péﬁ&ﬂﬁ@%%ﬁ%@@% of 1!5@3F¢u<gnéiws Tyr Ser Gn Tyr Asp Arg
Phe His Ile Ay Asn Qu L 390

395 AAC TAT AGG TTG TAT TTA AAA GGr CAC ACT GGG ACA GCA GGA AAA CAG

1551 Asn Tyr Arg Leu, Tyr Leu Lys Ay Hs Thr Ay Thr Ala Gy Lys G.n

400 23.3. Swappi constructs (chimeraglo AGC AGC CTG ATC TTA CAC GGT

GCT GAT TTC AAA GAT GCT GAT 9 S L Ile Leu Hi y Ala
Asp Phe wp@q‘qntg gagsgquqi tha} theslevel ofg progtrjct?grrw qug' L1 in COS7 Sc.:e lIs” 425

?12271 Gon RS ABRTLIEAIED et Idgir Sﬁgm&éﬁﬁﬁﬂﬁéﬁoﬁﬁﬂ%"?@}e&%
Too aat Ehimerescph Tk and Th2 wese conglfifotelTHn, Y bt bl Xpliir .,

Asn Leu Asfs Q@iffevBhcBhantyaldd’ to further charéeferize the agonist acﬂtﬁﬁtg of
460 GCG GGA CAA AAC CAT CGA AAA CTG AAT GGG ATA AAG TGG C TAC

1743 TL1 as compared to the antagonist activity of TL2.

15  Four chimeras were constructed in which either the N-terminal domain
or the fibrinogen domain was exchanged betweeﬁ TL1 and TL2 and were
designated using the terminology described previously such that, for
example, TN1C2F refers to a chimera having the N-terminal and coiled-
“coil domains of TL1, together with the fibrinogen-like domain from

20 TL2. The four chirheras were constructed as follows:

chimera 1 - 1IN1C2F
chimera 2 - 2N2C1F
chiméra 3 - 1N2C2F
chimera 4 - 2N1C1F

25 The nucleotide and amino acid sequences of chimeras 1-4 are shown in

Figures 24-27 respectively.
Each chimera was inserted into a separate expression vector pJFE14.
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Ala Ay An Asn Hs Arg Lye Leu Asn Gy Ile Lys Trp His Tyr Phe 465

470 475 AAA GGG CCC AGT TAC TCC TTA CGI' TCC ACA ACT ATG
ATG ATT CGAwzsd80577d791 Lys Gy Pro Ser Tyr Ser Leu Arg Ser TRCTHS$PUNSET Vet
Ile Arg Pro 480 485 490 TTA GAT TTT
TGA AA

SR CWIRTIHIR a AIeMEd o AOBTSPCS | tnbcwiths théhe
495  GAAGCTGCCA CAAAC TGTTTGAAAA CTTCAGAAGC AAACAATATT GICICOCTTC

1909 CACCAARBHS pUBE AENVEATOGT RAREECRL CAESHEGVE GACCEEGAATGISCARIOHE
1969 TTGAGITCAC AAGAGICTCT ACTTGGEGTG ACAGIGCTCA CGIGGCTCGA CTATAGAAAA
2029 CTCCAIGAC EHpzaaatamtsT AMereGCCalesBAIACTGCT GAGCTTGCTG TGCTTCAAAC
2089 TACTACTGGA CCTTATTTTG GAACTATGGT AGCCAGATGA TAAATATGGT TAATTTC
2146 (2) I NFORVATI ON FOR SEQ I D NO 4: (1) SEQUENCE

CHARACTERI STI CS: (A) .LENGJH. 497 am no,acid B) TYPE:
ani no %&ci dn order to Fé}e@%mggﬁ S¥aRpIeg aifected ths '?‘(PJOQ&JGY: | i near
S/\;DI QS%E%;EJQ%% at Bwtee'liréands, a 1:5 dilution and a 1:50 diiugeﬂ 8&3%81@99%7

o 68! ot pig i Bolpigge.  Toidh (URCYe
OO Qi WECTEA Retoma (o YA TNEEHELR) 188 iy

S then probedOwith a rabbit antibodi5 speeiffd YoOife itefinGd NDIATLIAT g
Ser Pro Qu Asn Ser Gy Arg Arg 20 25

30 Tyt oAsnTAree lligards cdintaiGingg Ghe T2 N-dofyainTHi.ePheativee Tle2, PNAIC1F

> and 2N2C1i£f)0 were probed with a ?gbbit antibody specific for the N-
terminus of TL2. The results demonstrated that the COS7 cells were
expressing any molecule containing the N-domain of TL2 at roughly ten
times the level of any molecule containing the TL1 N-domain,

15 regardless of the makeup of the rest of the protein. The conclusion
was that the N-domain must principally control the level of expression

of the ligand.

The next question addressed was the chimeras' ability or inability to
20 activate the TIE-2 receptor. EAhy926 cells were challenged with the
four chimeras, as well as TL1 as a positive control for phosphorylation
and TL2 or an empty pJFE14-transfected COS7 cell supernatant as
negative controls for phosphorylation. The cells were lysed, and the
TIE-2 receptor was immunoprecipitated out of the cell lysate and run
25 on an SDS-PAGE. The samples were Western blotted and probed with
an anti-phosphotyrosine antibody to detect any receptors that had been
phosphorylated. Surprisingly, only the constructs contai.ning the TL1
fibrinogen-like domain (2N1C1F and 2N2C1F) could phbsphorylate the

93

SUBSTITUTE SHEET (RULE 26)



du
55

Phe
Adn
85

Val

110
115
Adn
140
150
Leu
175
180
Met
205
215
Asn
240
245

Hs Asp Gy Asn Cys Arg Qu Ser Thr Thr Asp A n Tyr Asn Thr 50

60 Asn Ala Leu G n Arg Asp Ala Pro His Val GQu Pro Asp
Ser %E 70 75 PCT/USI13557 80
Lys Leu nHls LeuGIqusVaI Met Gu Asn Tyr Thr A n Trp

du %ng?cq_@,tgrs(a Thys, fithough the t\??elr‘r%gmaq fogibh ALK ”,sAiSSTyr e

A2 Qdehtia R afjativh, M cdR' o€ FoisBel] By Me AitefifinkE rebfith 1af, s
-II_-QL ? fsés 3?23 @Er@%ﬁo@’%he}aldﬁgﬁn&es é?’he’ﬁ]e' gér ﬁén?_eu &”u 145

agonist or ‘an 13hta (gomst is actuaily ceiftained Cﬁwnthéuflbﬁﬁoge'ﬁ ke Ser
Ser r Tyr Lys Leu uLys dn 170
jeu gemathn A n Thr Asn Qu Ile Leu Lys Ile His Glu Lys Asn Sef
185 190 Leu Leu Qu Hs Lys Ile Leu Gu
Gu @y Lys His Lys Gu Gu 195 200
Leu Asp Thr Leu Lys Gu Gu Lys Qu Asn Leu Gn Gy Leu Val Thr 210
Thus it was de marwgdethatrﬁheTﬁrdcpmalm,l & odition teubigding ythed n Leu

Al
Ty P2 aRcRptons.is asPeRStenTey they RhesRhpLelRY Activil: ohSELT-
Thr ,val, H s Asn,.lLeu V@I Asn Leu

Thr Eygh@ru %?nz'zgzLeqp ch;guerwi'se inaczzt?ée gv(ptecule was altered

Cys

270, 'y

2706V Rtabitiy M Fdantdin Gith Lhe g-ggo@sa e?léz‘t%a vl /\&{g{eq_ys cor
Ay lle Zgradhdgdnhist.Tyr Ile Asn 290 295

300 Asn Met Pro Gu Pro Lys Lys Val Phe Cys Asn Met Asp Val Asn Ay 305
310 315 320 Gy Ay Trp Thr Vval Ile @n
Hs Arg Gu ASI\P g Ser Leu Asp Phe 325

330 The 2N1C1F gusstauct was spmewhat ysor@ potent, howeverd grhlehe GI y Asn
Pro Ser Gu Tyr

Trp
360

Asp
395
Lys
415
420
Met
445

111
20

Leu @Si}/"%ﬁa@f%d PRY ‘?I'F’H‘ijﬁe‘?th?Fea?H?a%ﬁ? gightly gtronger thagg@at

Asn'Brg Af chlmerﬁghﬁﬁﬂg Tedding"ts é%cxﬁaﬂo“ fhat the eﬂ-&ﬁaa 5 fSiEJG udgy

an Tyr

Arg ThGughsnbt %r%%é%’? &Hs 8 @Eggﬁf;}g%t %ﬁ ance the ypq_fﬁ_ncxl 0p90

Arg Leu a Ay

A n $rr.SeHowever, since the safiPfes used for the phoépBorylation assay
Leu Ile Leu His Ay Ala Asp Phe Ser Thr Lys Asp Ala Asp Asn Asp

were not normafized in terms of the4Z@ntemtBtonvenf @gandysﬂ@yasAl a Leu
Leu Thr Gy Gy Trp Trp Phe 435
Asp Aassilyle that R steEIges phasphaylation nignaheormyr mtmcare@ tt;ey

presence of more ligand. The phosphorylation assay was therefore
repeated with varying amounts of ligand to determine whether the
active chimeras displayed different potencies. The concentration of
ligand in the COS7 supernatants of ligand 'transfections was
determined through BlAcore biosenser technology according to methods
25  previously described (Stitt, T.N., et al. (1995) Cell 80: 661-670).
BlAcore measured the binding activity of a supernatant to the TIE-2
receptor in arbitrary units called resonance units (RU). Fairly good

correlation between RU’s and ligand concentration has been generally
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WD 98/ 05779 PCT/ US97/ 13557
450 455 460 G n Asn H's Arg Lye Leu Asn Qvy
Ile Lys Trp wiomsmsr™oPhe Lys Ay 465 470 "CT"’S”’1355"475

480 Pro Ser Tyr Ser Leu Arg Ser Thr Thr Met Met Ile Arg Pro Leu Asp

485 d, Wity 400 RU of activi nding to abolG2)1 L-@RVATI ON
FOR SEQ | Doﬁaerve (1) SEQUENCE CI%RACTE | STI Cg (Al)gzLENGTH

2282 base prbtgin per mL. OB)sUpéinatant! eSamples were dilutell BYRUMREMERRNS
single (D) TOPOLOGY: |inear (ii) MOLECULE TYPE: DNA

(ix) FEATURE100 RU, 20 R@.A)aMI‘E/H(E\eam(andgtm@mmorylatuon asg@y was
LOCATI ON:. 357...1844 OTHER | NFORNVATI ON

NANVE/ KEY: mgpgatqu- The ggﬁgltg(dt)amonstratgg) tmmhxmra 12N2568D wgs clearly( D)
OTHER | NFORVATI ON:. from cl ope pBJ uescr.i

encodi iy huRame m@eﬁtlthéﬁnﬁ'tbep the natlyg) TE?@EI@"&%M@I@‘SQ{?I%’“‘E
NO 5: GAATTCCMT GITT ATCTCCTCCC AGCCTTGAGG GAGGGAACAA CACTGTAGA

60 . TCT GGACCGTIGAA AGCTGCTCTG TAAAAGCTGA CACAGCCCTC 120
CCAAGTGAGC AGGACTGITC TTCCCACTGC AATCTGACAG TTTACTGCAT GCCTGGAGAG 180
AACACAGCAG TAAAAACCAG GITTGCTACT GGAAAAAGAG GAAAGAGAAG ACTTTCATTG 240

ACGGACCCAGW %Wc @G{H&@%W@ge& SirieBASTin theR00
TGCGACGTGIG r AA il(';CTGCTGCTT TATTACTGAA GAAAGA ATG 359
Met levels of expression. Each of the four chimeras was tested for itsd TGG
CAG ATT GIT TTC TTT ACT CTG AGC TGI GAT CIT GIC TTG GCC GCA 407 Trp
A n |10 ValleRet dthprdtuctien i8eCAPscolp, litsuability to) bind 0 allE2, and its
ability to phosphorylate TIE2. The results of these experiments
showed that chimeras 1 and 3 were produced at levels comparabie to
TL1, whereas chimeras 2 and 4 were produced at levels comparable to
TL2. Thus a high level of protein production was cotrelated with the
15  TL2 N-terminal domain. Additionally, when tested on endothelial
EAhy926 cells, chimeras 2 and 4 were active, whereas 1 and 3 were

not. Thus activity (phosphorylation of the receptor) correlates with

the TL1 fibrinogen-like domain. Chimeras 2 and 4 therefore each had
the desirable properties of high production levels as well as agonist

20  activity.

23.4. Proteolytic resistant constructs - Based on the observation that
a large fraction of TL1 preparations was often proteolytically cleaved

near the N-terminus, it was proposed that an arginine residue located
25 at pbsition 49 of the mature protein (see Figure 17) was a candidate
cleavage site that might be involved in the regulation of the protein's
activity in vivo, and that replacing the arginine with a serine (R49--

>8) might increase the stability of the protein without necessarily
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5 10 15 GCC TAT AAC AAC TTT CGG AAG AGC
ATG GAC AGC ATA GEA AAG AAG CAA 455 Ala Tyr Asn Asn Phe Arg Lys Ser

Met Asp Se Lys Lys @n 20

30 TAT CRESERS CAT G5B TOG TGC AGS TAC ACT TTC CTC TG TRV

503 Tyr Adn Val @n Hs Ay Ser Cys Ser Tyr, Thr Phe Leu Leu Pro Gu 35
40 affecting its 393|V|tVATC$@lE asputent edcTETWaSC crostactedcandAmasTG

gecrC QSA-I’II- 3“? E’ h§gab0u aéveactﬁs ﬂ'g% atiA\‘/regTiqr bu?rdlger g hlbl? Tyr Val
599 a n "ReptGe i‘ﬁ? ﬁ?@ﬁf & §199V298, acp Sor val Gn Arg Lew Gn

80 GIG CTG GAG AAC ATC ATG GAA

AACAACACTCAGTGGCTAATGAAGCTT 647 Val Leu Qu Asn Ile Met Qu
Asn Asn T34 53 nCohibikatoNBiutaAtd-eu The most poterﬁ5of the chimeric, 90

95 GAG AAT TAT ATC CAG GAC AAC ATG ATG GTA GAG ATA CAG

695 G u damstfycts, | 2NEO1 RAswass radM|oln§a$lyLnue&d 8bt théatl tite ucydteife n

100 105 110

112 encoded\bwgiusgotddes 784-787 as shown in Figure 27 was converted

PCT/ US97/ 13557 CAG AAT GCA GTA CAG AAC CAG ACG GCT GIG ATG ATA GAA ATA GGG
ACA tr13 EBFinAsn TRis Malecyls (denated 2N CAF, (Oa|46|$é) wae eypiessedd y

Thr AAC CTG TTG AAC CAA

ACA GCT me*lmomlmtmeﬁ‘%ihﬂcfemt@rewas Teﬁéatamnt%mf@@ e an

14 f0° “tialalbeind o= BRIy eife."tathel o, DigherRsdeRc CTT an
CTT CAG GRfGyfiGric. TR tRb!28 Bcfhdin'Eppeaiedsto Cohdprdfiadt 0 Leu G v

Leu A n Le

GAA CAC TfgsiStHRcECe\GReARtol88Ald TCFRMAIVAthisAM A EEUTE Gv@écﬂﬁﬁfer alteré8’
GQu Hs Ser Leu Ser Thr Asn Lys Leu Qu ye G@nlle Leu Asp d

165 to eliminate 7@ potentially proteaséd7Sensitive site encoded by

160

nucleotides 199-201 as shown in Figure 27, to give a molecule
15 (denoted 2N1C1F (R51->5,C246->8)) which was expected to be

activating, well expressed, dimeric, and protease resistant.

Table 1 summarizes the modified TIE-é ligand constructs that were
made and characterizes each of them in terms of ability to bind the

20 TIE-2 receptor, ability to activate the TIE-2 recepior, the type of
structure formed (monomer, dimer, etc.) and their relative production
levels. Unmodified TL1 (plain) and TL2 (striped) are shown with the

three domains as boxes. Thus striped boxes indicate domains from. TL2.

The cysteine located at posiiion 245 of the mature TL1 protein is
25 indicated by a “C." An "X" through the “C" indicates that that cysteine

residue was substituted for by another amino acid as in, for example,

the TL1 CYS- mutant. Similarly, an “X" through the “R" in the last |

construct indicates the substitution for an Arg residue at position 49
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ACC
Thr
185

CTA CAG

Leu
GAG
Lys
220

ACG GIG

Val

TCA
Val

250
GAC
Pro
GAA
du
280
TTC
Pro

310

AGT
Ser

Adn
AAA
Asp

Asn
GIT
Leu
5
CCcC
Thr
GAA
Adn

CCT
Asn

GAA.ATA AAC AAA TTG CAA GAT AAG AAC AGT TTC CTA GAA AAG 935

GQu lle Asn Lys Leu A n Asp Lys Asn Ser Phe Leu G u Lys 180
w0 98/05779 190 AAG GIG CTA GCT ATG GAA GAC AAG CAC RCTIUSINIISHIA
TCA ATA 983 Lys Val Leu Ala Met Gu Asp Lys His Ile Ile G@n

Sek thie€ maturé9PL1 protein. The "C2G8 present in one modifiad F2 GAA
GAT CAG CTA CAG GTPC TTA CTA TCC AAGPCAA AAT TCC 1031 Lys Au Qu

bttt Sndging e A DR R B SRR ARoTE Rk e

Aﬁ‘gg“ﬂggmglg?@ a1k8 ;Hcﬁcgéd Qu Leu Qu Lys Lys IIe Val Thr Ala Thr

235 240
CTT CAA AAG CAG CAA CAT GAT CTC ATG GAG ACA GIT AAT AAC 1127 Ser
An Lys An G@n Hs Asp Leu Met G u Thr Val Asn Asn 245

Based upon 168 teBEAINGS WEreinT GneT Gf TSKill AGAtHEC ARrPAaT Catih] &5
ACT GIT 1175 Leu Leu Thr Met Met Ser Thr Ser Asn Ser Ala Lys Asp
vahat further 2éo6structs may be madésin order to create additiomalr AAA
CAA ATC AGC TTC AGA. GAC TGI' GCT GAA GT. 1223 Ala Lys Gu
II@OgéiedD@d\er“M‘@E'Eﬂza[@%r‘dﬁalwﬂﬂﬁb byye altezeé properties.

TCAGGACACACCACAAATGGCA%’C CF‘WA]\%TTA,
A;ﬁorr@ramplfmn%emam Frepte mnconstruetcempris term Phe
S

505 Aca QEARS At LR ddher Fdttainaet Tid dused v MBane5e sasiepcf
1319 10 GG ahhibghiSighf. TYRiErARGShofld! b 8xBRitd oGSt

GAG GAT CletifdteGlHe GRIE 'ETTe@éﬁté\GG Simiaei, TbﬂweT'h"colris@rddtQ Hdy /Héy Arg Gu
Asp Ay Ser Val Asp Phe G n

ACT d't@@tédﬁuﬁﬁg Wtéééh %‘keﬁ'ﬁr@%n&&xﬁﬁoﬂ@%c@@d% fébee

335
340

1415 Thr Trﬁ Lys Gu Tyr Lys Val @y Phe Gy Asn Pro Ser Ay Gu Tyr
i

within the sgape of this invention.350 TGG CTG GGA AAT GAG TTT GIT

TCG CAA CTG ACT AAT CAG CAA CGC TAT 1463 . Trp Leu Ay Asn A u Phe Val
Ser An Leu Thr Asn A n @n Arg Tyr - 355 360

10 555 MG i 7 5 G0 Gy A G Aa T S 370

365
1511
375
113

20

25

Construc§|g§8& f Chimeras
Swapping constructs were inserted into a pJFE14 vector in which the

Xbal site was changed to an Ascl site. This vector was then digested
with Ascl and Notl yielding an Ascl-Notl backbone. DNA fragments for

the chimeras were generated by PCR using appropriate

oligonucleotides.

The FLAG-1C1F and FLAG-2C2F inserts were subcloned into a pMT21
vector backbone that had been digested with EcoRl and Notl. The "CF"
truncations were obtained through PCR, and the FLAG tag and a

preceding trypsin signalling sequence were constructed by annealing

synthetic oligonucleotides.

97

SUBSTITUTE SHEET (RULE 26)



WD 98/ 05779 PCT/ US97/ 13557
TTG TAT GAA CAT TTC TAT CTC TCA AGT GAA GAA CTC AAT TAT AGG ATT 1559 Leu
Tyr GQu H|v§0 Qﬁs;j;gr Leu Ser Ser Qu Gu Leu Asn Tyr Arg I

390 395 400 CAC CTT Ada RSP IS ooe

ACA OCC GGEC AAA ATA AGC AGC ATC ACGC 1607 His Leu Lys Gy Leu Thr dy Thr
Al a dy IyansiectiensSer 11e Ser 405 410

415

1655 G nAlbr GORRYURE Wepe rransizeied tanSisthy JRontORIn calls Usingy s
Cra Ach URGREAEDREYaF-PrckipRlegtAMING ot o) Sand, prisoRolt e
215 riel oyt ol iheaka 3080k et g tensieriand, seune

4112215 OYsgGhi BE 01660 @gﬂ U1 PRintty, NRd gh{é sigeﬂma% v%% ﬁé@ 3 %

AAA TGG M@é@@@tﬁ@@s%%r@@ﬁaﬁ@wc 1799 Thr. Asn Lys Phe Asn Gy lle Lys
Trp Tyr Tyr Trp Lys Ay Ser Ay 470 475
480 TAT TCG CTC AAG GCC ACA ACC ATG ATG ATC CGA CCA GCA GAT TTC TAAAC
1849 Tyr Ser Leu L¥:S Ala Thr_Thr Met Met Ile Arg Pro Ala Asp Phe-

485 Staining of FLAG-1C1F-Transfected amad FAAGAC2FA-Transteciad:Cell
CTGTCTCGAA CTATTTTCAA C%}AAGC CCAGTGCACT 9 GAAAGTCACG GCTGCGCACT
GTGTCCTCHWelta c\m;‘ﬁeéﬁmf%i% otransienthcawthTtierccaca

Hﬁf@?&%@ﬁ’%@ﬁ TS, R sUREpAREIArom SR FBART GAGaCTGACA
CacTaraTIE LREIRRR AR IIEICHERY %‘é??ﬁ?‘@ﬁ? tor 30 ARk cleflo Vel crac

ATTCTTCT o GvaSheST Wit T@%H &tk WTmallné%@%ﬁT%@%%%ﬁ%ﬂgg

2282 (2) | NFORMATI ON FOR SEQ |
CHARACTEBF SFdlEfim. The cellsAwedreNEXbEd #P620rCnmettiade! for 3 minutes, TYPE
am no acid (C) STRANDEDNESS: single (D) TOPOLOGY: |i near

washed once with PBS, and incubated with anti-FLAG M2 antibody

15  (IBL1:3000 dilution) in PBS/10% Bovine Calf Serum (BCS) for 30
minutes. The cells were washed once with PBS and incubated "with
goat anti-mouse IgG Alkaline Phosphatase (AP) conjugated antibody
(Promega;1:1000) in .PBS/1 0% BCS. The cells were washed twice with
PBS and incubated with the phosphate substrate, BCIP/NBT, with 1mM

20 levamisole.

Phosphorylation Assays
Dilution of COS7 supernatants for the dose response study was done in
the supernatants of COS7 celis transfected with the empty vector

25 pJFE14. EA cells that naturally express the TIE-2 receptor were
starved for >2 hours in serum-free medium, followed by challenge with
the appropriate COS7 supernatant for 10 minutes at 37°C in an

atmosphere of 5% CO2. The cells were then rinsed in ice-cold PBS and
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(i) MOLECULE TYPE: protein (v) FRAGVENT TYPE: i nternal (1x)

FEATURE: (A) NAME/ KEY: Human TIE-2 ligand 2 (B)
LOCATI ON:  1.wo48/65779 (D) OTHER | NFORVATI ON:  from cl one REBVURIIABISSPL
KS encodi ng human TIE 2 ligand 2 (xi) SEQJENCE

Leu Val
Ala Ala TyggAan léﬁpegﬂﬁ, AW ﬁgﬁnﬁ@prwﬁhirﬁsnnﬂw RUSFY Yollowely By

DESCR PT! QUsoSEQiltD 1 NP 40 Msid b emamgprmog%&mmbéeru@/s

20 an Tyr n Val G@n H|s Gy Ser
Cys Ser Tyimrhun cgtatlmv with an antsbocilﬁ specific for the TIE42 receptor.

45 Gdu Met Asp s Arg Ser Ser Ser Ser Pro Tyr Val Ser Asn Al a. 50
55 Samples wege then sytnemeﬁAgptmmmblqteanaysngyusm agth Skyr Vval
Gn Arg Leu 65 80

An Ve Leantibgdigh.11e Met G u Asn Asn Thr Gn Trp Leu Met Lys
114 WO 98/ 05779

PCT/ US97/ 13557 85 90 - 95
LeuGIuAsB'I{y IIeGInAspAsnI\/Et Lys Lys Gu Met Val Qu lle
100 105 110 An A@n Asn Ala Val An Asn G@n
Thr Ala Va I 0
125 Thr As§aﬁ@‘l"el%e agbﬁeﬁ‘h 'H°°eé§ui°‘°1%rmﬁ {3ne. ¥ which w So 130
igﬁ an Lebiocked and Ftodeld With "}hé %Bré@haf@‘hrﬁ&fhﬁe@ Thr Thr Arg Leu (1363
Leu Gigp H's Ser Leu Ser Thr Asn Lys Leu Gu Lys Gn IIe Leu Asp
165 170 175 @dn Thr Ser Au Ile Asn.Lys Leu

A n Asp Ly23MPresmiudtien lofCldmeric Tie-2 Ligand@from CHO and Baculdfirus
190 Lys Lys Val Leu Al a Mt %u Asp Lys Hs Ilelle Gn Leu A n Ser

195 _DiQ_Qt_%dD_S_QQ_ ells 205 Ile Lys Au Qu Lys Asp A n Leu
G@n Val Leu Val Ser Lys @ n Asn 210 215

220
Virus Production

15  The gene for the chimeric ligand (denoted 2N1C1F (C2468S)) was
engineered into a baculoVir_Us expression plasmid and recombined with
viral DNA to generate recombinant baculovirus, amplified and
harvested using methods previously described (O'Reilly, D.R., L.K.

Miller, and V.A. Luckow, Baculgvirus Expression Vectors - A Laboratory

20  Manual 1992, New York: W.H. Freeman). SF21 insect cells (Sgodc;ptera

frugiperda) obtained from Invitrogen were adapted and expanded at
27°C in Gibco SF900 Il serum-free medium.  Uninfected cells were

grown to a density of 1x106 cells/mL. Cell density was determined by
counting viable cells using a hemacytometer. The virus stock for the
25 ligand was added to the bioreactor at a low muitiplicity 0.01-0.1
PFU/cell to begin the infection. The infection process was allowed to
continue for 3-4 days allowing maximum virus replication without

incurring substantial cell lysis. The cell suspension was aseptically
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Ser Ile lle Qu Gu Leu Gu Lys Lye Ile Val Thr Ala Thr Val Asn 225

230 235 240 Asn Ser Val Leu An Lys G n dn
H s Asp Le Thr Val Asn 245 0
255 Asn ngolxg(hs% Met Met Ser Thr Ser Asn Ser Ala Lys AspPf:";rm“%m13527IS

260 265 0O Val Ala Lys Qu Gu @n Ile Ser
Phe Arg aliguated Apto atarilg cemisifuge botths5and the cells remowvesd by

285 Ly y_lle eu Thr Phe Pro Ann 290
295 Ce"t’%éa%” &ép‘igﬁpﬁ-r 3@ @ 1T | L\}%" kﬂ%? BHPLpataph Was G u Al a
Ay 320
Gy iy Sllecled in sterie hoptias 2B skugda) 5 nthdsAosRace qf light

325 335 Arg Thr Trp Lys Gu Tyr Lys Val
Gy phe @Y Aurther use) dy Qu 340 345

350 dyr Trp Leu Gy Asn Qu Phe vVal Ser Gn Leu Thr Asn G n A@n Arg

355 360 365 Tyr Val Leu Lys Ile H's Leu Lys
Asp Trp The UrusAiterGvasAtietemined bfﬁlaque ass as desérbed by

380 Ser Leu Tyr Gu H's Phe Tyr Leu Ser Ser du u Leu Asn Tyr  Arg 385
390 O'Reilly, Miller3abd Luckow. The mett&blih‘secaﬂrmd_wt lims6CGmmLeu Thr Ay
Thr Ala Qy Lys Ile Ser Ser |le 410

415 Ser tysﬁuarw!tyrﬁ Mgshe%;yvm@ e ﬁefed_qrb vith uqnm) qedhs Asgenpi
Leu Thr gilytiens qﬁﬁhqrwr%estpgb are addedlgt@ %/e attacheé cells Mlsgl ?ﬁé cn Wt

22?1’3’:& ikeffe’ indibaigy With 7REKES § 2l e, Vi thoags8rai® r 1y To
L . ,
o ay THVERR cellg An agarovhfibyis added and niafiS inpubated 1.5

485 da}/s at 27°C.49%iable cells were stdified wnth neutral(?éd liiveRNhAg ON FOR

SEQ | D NG (1) SEQUENCE CHARACTERI STI CS (A) LENGTH 478

ani no ackiteular plaque$ ByhitYPive s coumteidd to give the(@ungﬁ@\dDEWEéﬁsedil ngl e
- (D TOPOLGGY: linear (ii1) MOLECULE TYPE: protein (1x)

FEATURE: in plaque foring Nanit/ REY: mitltldee (REUpMbYei n (B)

ch:ﬂ-:,l ON: 1...478 (D) OTHER | NFORMATI ON:

115

Infection gi.g_e_l_l_gfgg Protein Production

Uninfected SF21 cells were grown in tissué culture plates, and virus

containg the chimeric ligand gene was added at a multiplicity of 1-10

ptu/cell. The virus was allowed to adsorb for 90 minutes at 27C with
20 gentle rocking, after which the cells were refed with fresh amounts of

Sf-900 Il serum-free medium. After 3 days of“growth at 27C, tissue

culture fluids were harvested, and the ligand detected by

immunoblotting.

25

CHO expression of Tie-2 ligand chimeras

Tie-2 ligand chimeras were cloned into any of several mammalian cell

expression vectors, including (but not limited to) pJFE, pcDNA3,
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WO 98/ 05779 PCT/ US97/ 13557
(xi) SEQUENCE DESCRI PTIO\I SEQ ID NO 7: Asn GI n Arg Arg Ser Pro A u Asn

Ser Gy Arg %gsjggﬁgAsn Arg Ile 1 - 5 PCT/USIPA3557
15 @dn Hs dy @n Cys Ala Tyr Thr Phe Ile Leu Pro u H's Asp Ay
20

dn

55

Adn
Au
85

Al a
110
115
Ser
140
150
Hi s
175
180
Ay
205
215
Val
Leu
245
Asp
270
275
Met
300
310

Tyr As‘FM:FI?ﬂ ,&%DA?!; q_tggr% nF‘Iasmxds \Aé%eAﬁ%n%YéctAﬁgmgouC% SE-{MTrc"ell

a5 Arg Aspufhdut @.Hafid\Bhalin! E1e. A9BoENfsoitiofiest BHinkee hamsiicel SO

H's Led Gu H's Val Tyr Thr n Trp Leu

Lys Lemufants defnc:ent in dihy@rofolate reductase actT\ﬁty Proc Natl Acad80
Asn Tyr Ile Val GQu Asn Met” Lys Ser Au Met Ala A n

Sci. U.S.A. PR4216-4220; Urlaub, G95K&kn wmmm .Gl\m,/mj Hi s Thr
Thr Met Leu Gu Ile Ay Thr 100 105

Ses LeQhhksin, Sé.rAGI1r98|31r Delatimuot;theTuiplaiq; djhydmf@la‘ler losys \fabm
hr An Val Leu Asn A n Thr
Arg Lesultyied |reammaLléa E@us Cell383: 405 412) by calciygg phosphate

G u Asn Ser Leu Ser T? c}/sLeuGIu s @n Leu Le n 145
preclptat;on ofzga lonid hp somes. 1gothe, cass, Mepfq;s,_ NG e
Gu

Lys I I ﬁiuséeqf't#ﬁé gﬁr@ry I'&?s p#ﬁ"ﬂ%PéM?-EPU %SP A‘Scbtr%‘?fefé%d at a
Leu vaPO%,MRla fEfo o the plasmid copffining e THE Higdila i, Lou &1
g I En—ﬁm%unéewte@ tsehafétee byl o .Ar geﬁcéhowrméfﬂfun‘?\s(% fsédium 210

Ser Val Leu™@n Lys Gn G@n Leu Au Leu Met Asp Thr

Hi s Asacking nucleosudes and AdGleotides containing 38584 dlalyzed fetal calR40
Val Asn Leu Cys Thr Lys Au Ay Val Leu Leu Fa/s Gy Gy

serum), and2stones screend for pradactbog @h(merﬂ ﬂ' lEybgﬂnrmstye Ar g
Cys Ala Asp Val Tyr G@n 265
dy Phémmsinablettinig witly 3 |'61E®rre1=|ept¢n @ocgvr | | Clomas m«pra@smer the

Vapeggﬁdgpgoég ﬂegfeTFHbleCteébéo severa% rounégsoé ne amp?fuc:’\éP ion
Tl{'rs Vajsldg &a@e@?dﬁc@nﬁ%cﬁ‘?@ & %é@'ﬁ)&!’&htp‘sﬂ'x 86 &iBn hi dilith 305

Highly expressing clones were identified after gene amplification by

similar immunoblotting techniques.

Cell lines expressing chiméric TIE ligands were cultured in
20 monolayers, suspension flasks, roller bottles, and bioreactors in
selection medium or in medium lacking selection, and can be grown in

serum-free medium formulations.
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Trp

Lys Au Tyr Lys Met Gy Phe Ay Asn Pro Ser Ay GQu Tyr Trp

325 330 333 Leu Ay Asn Gu Phe Ile Phe Ala
Ile Thr Ser G n Arg A n Tyr Mt 340 345

350 - Lewowspsttee G u Leu Met Asp Trp Gu Ay Asn Arg Al a PERUSSEAISS n
355 360 ' 365 Tyr Asp Arg Phe Hs Ile Ay Asn
GQu Lys A n Asn Tyr Arg Leu Tyr 370 375 _
380 Leu Lys Ay H's Thr Ay Thr Ala Ay Lys G@n Ser Ser Leu Ile Leu 385
390 395 400 Hs Ay Ala Asp Phe Ser Thr
Lys Asp Ala Asp Asn Asp Asn Cys Met 405

410 415 Cysl_ Cys Ala Leu Met Leu Thr Ay Ay Trp Trp
Phe Asp Al a Cys 425 430
Ay Pro Ser Asn LeMURATT gﬁﬁlwl'fﬁmﬂa(}y Adn Asn His

435 440 gy Lys Leu Asn Ay Ile Lys
Trp H s Ty%m% Ser Ty o 45o§ f2 455

460 Ser Le r TNE Thr Met gz Il %Arg o] %li Asp Phe 465

470 475 ( I | ON*FOR SEQ I D NG 8:

(i) SEQURNCETCHARATERI SITES: HGHER | 0w 116

WD 98/ 05779 ORDER o PCT/ US97/ 13557
(A) LENGhATZABR 8 a0 6C1 08 + (B) ~TYPEomani nossaci d (O
STRANDEDNESS: si ngl e (D TOPOLOGY: Linear - (i) MOLECULE
TYPE: prot @_m____zg(_Lx.)_EEATURE + + (R NANBWKEY: Mature TL2
protein LON: 1...480 (D) OTHER | NFORVATI ON:
(xi) 47/"-»4"""? Y, SEQ ID NO 8: - Al a'odigg TYSHAsn Asn Phe Arg Lys
Ser

Met Asp_SQer lle Ay Lys Lys
L1

- n.n. N.D. LowW
. ND. N.D. HGH
— - - wovowm e
(/L - - MONOMER  HGH
[ T %1 . ool HGH * WGHESTPRODUCTIONOFRU - -
LA ke |+ - _ DMER HoH " MOSTPOTENTLY ACTIVATING
L oL L fe J o+ owen  LoW N.D. = NOT DETERMINED
VAZZZZ/ 73777774 F | + - e oW
fag-| | c| | + + N.D. Low
nay- YA L/ A ] + - ND.  HGH
flag -[ c] ] + - | -u.o. HGH
flay -7 777772 + - ND.  HGH
L_L el + - ND.  LOW
NS SIS ] + + N.D. e
S - ND.  LOW
) <[ 1 + +*  ND.  neH
a_____ Xl ] + +" omen  HeH
Lo o ] + + N.D. LOW
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Adn
25

Ser
Asp
55

Leu
Leu
85

Thy
110
115
Thr
140
150
Leu
175
180
Adn
205
215
Thr

240 W8

245
Phe
270
275
Cys
300
310
Val

330
Adn
Val
360
Asn
Lys
390
Ser
410

Hi s

Asn
Al a

Met

Al a
Thr

Tgw

Leu

Adn
Lys

Val
Ser

Val
n

Arg
Lys

Asp My
Ay
15
dn

Leu

Tyr

Thr

20

" 258

5 ' - 10 15 dn Tyr dn Val

Gy Ser Cys Ser Tyr Thr Phe Leu Leu Pro 20

30 Gu Met Asp Asn Cys Arg Ser Ser Ser Serpdiingsetisssyal
Al g WO IBOSTI, o 40 A o b
Pro Leu Gu Tyr Asp Asp Ser Val G n Arg Leu 50

6d A n Val Leu REPQSIT8 e Met G u Asn Asn Thr G n Trp
Lys 65 70 75 80
Asn Tyr Ile @n Asp Asn Met LysLysGIuI\/Et Val Qu lle

vee mllolvy'ggé))QVﬁ ge@\ydeposned Wlth i@gq\mencan 'f'ype Clcﬂfn fisn @n

Aéollé@ﬂoh?“l%@ P Bricky %Ek%ﬁ%%%%b%# (E‘\Zu U
G fbottarCe Wi a0 BYfpgst TH38ty. A plasmid glond Bhqoding 8 TIE:

2 hgtand was ddposited wnth the ATCG &h @étober ‘ﬁel‘l9§4uahbe Asn Lys
ys Asn Ser Phe Leu Gu 170
Ldésﬂg@iatéﬂ tad\ “pJFE1 Cancéelind YEIESs lighadT | wnd“e‘rn ATCCGARCESSioNn
185 190 Ile Lys Qu GQu Lys Asp A n Leu
LNo. VZ891t%r RBecoabinaph Autographagalifornica baculoving@encoding
lle lle Qu Gu Leu G'u Lys_Lys Ile Val Thr Ala Thr Val Ann 210
TIE-2 receptozbodxswaSedeV%ttE@luvxct,tlh the SAECEC om Crtoberp7. 9%t d u

LeudLéaswt%taweWé%# fﬁFeBE?'b&da{ ndey é‘f@@ Asgessienrio.

NS SNE- é?ﬁb%l phage vector c&ﬁgrg@é Aban fie Higdnt %@A' le Ser
Was%épﬂ%ﬁe?hwitﬁhfhm &Y o @cTMEeF@S 4 rﬁn@’t}‘e{?ﬁa@ R a 1yr

Ser

gt{d %r‘ﬁ&ilﬁPYh%QQ Hgand 1"28RAder ATCC Access&or?%o 75928. A
Trp Thr Ile ITe Gn Arg Arg Au Asp Gy Ser Val Asp Phe G n 305

plasmid clone 3dnicoding a. second TIBR ligamdTwasT dedosited witfy theys

Phe Gy Asn Pro Ser Ay Gu

ATCC on Deggmbpyr9 ,Tr1;99|4ean@| yemmaaed Fhe pﬁﬁgswiptd@ esgoding Asn
thEman TE 2 igend & wunder ATEG AcpensiphaNe- 45963, E. cofl s’
Apé'“ 0B gqlata??gasngs%riaé‘r%}'d -Bgel%gagll? VI?IE}R &Y hukfzh 336486%3%411@% Leu
L%_HcEan@Hbrﬁgé N ifgand-¥ewds® dggggﬁégéévlitg tnl'?%r ) %Cy O/Qs‘r{Ulep' Phe

L¥9ossang Meé?%a?éﬂ A5 PhITYS4” under ATCC Acceddlon No. 98095.

The present invention is not to be limited .in scope by the specific
embodiments described herein. Indeed, various modifications of the
invention in addition to those described herein will become apparent to
those skilied in the art from the foregoing description and
accompanying figures. Such modifications are intended to fall within

the scope of the appended claims.
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117 WD 98/ 05779
PCT/ US97/ 13557 Cys Ile Cys Lys Cys Ser @ n Met Leu Thr Ay Ay Trp Trp

Phe Asp WO 98/05779 420 425 430 Ala Cys Ay
Pro Ser Asn Leu Asn Gy Met Tyr Tyr Pro Gn Arg Gn - 4BETIUS9I13557
440 445 Asn Thr Asn Lys Phe Asn Ay Ile Lys Trp Tyr Tyr Trp
Lys Ay Ser 450 : - 455 . 460 Ay Tyr Ser Leu
Lys Ala Thr Thr Met Met- Ile Arg Pro Ala Asp Phe 465 470
475 480 SEQUYENCE| MFEIRWETI ON FOR SEQ | D NO 9:.

(1) SEQJENCE (A) LENGTH: 1849 base pairs

(B) TYPE: W "m’@"m(‘c:) STRANDEDNESS: si ngl e (D)

TOPOLOGY: I(anucmm REGCBNERONEFHARMACRIAITCADDA Inc. (i X) FEATURE:

OTHER | NF G O i Shbdnsgpe \ owel Moot iogam s 0 ()

LOCATI ON: 1...1849 (D) OTHER | NFORMATI ON: The fi brinogen-1ike
domai n st gdLs) HHUMBEB| OF HEQUENCES: 28 (xi) SEQUENCE DESCRI PTION: SEQ ID
NO 9: CFC?IQFFW%CCFCAC CACCACTTGG TCTCAG ATG CTC TGC

55 A) ADDRESSEE: Regeneron Pharmaceuticals, Inc. Met Leu Cys

1 CAG CCA &ﬁ' STREECT A7 OTALESavCBII CHeadTC CTG CTG GCC ACC ATG GCT 103
An Pro A a( t"ggg Ay Leu Leu Leu Leu Ala Thr Met Ala 5

10 Trep ushCA GCC CAG CAC AGA GGG CCA GAA GCC GGT CGG CAC CGC

CAG ATT CAC(r) 5191510591

(v} COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Diskette
(B) COMPUTER: IBM Compatible
(C) OPERATING SYSTEM: DOS
(D) SOFTWARE: FaetS8EQ Version 2.0

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: NOT YET KNOWN
(B) FILING DATE: FILED HEREWITH
(C) CLASSIFICATION:

(vii) PRIOR APPLICATION DATA:
(A} -APPLICATION NUMBER: USSN 08/740,223
(B) FILING DATE: 25-0CT-1996
(C) CLASSIFICATION:

(vii) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: USSN 60/022/999
(B) FILING DATE: 02-AUG-1596

(viii) ATTORNEY/AGENT INFORMATION:
{A) NAME: Cobert, Robert J
{B) REGISTRATION NUMBER: 36,108
(C) REFERENCE/DOCKET NUMBER: REG 333

(ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: 914~345-7400
(B) TELEFAX: 914-345-7721

{2) INFORMATION FOR SEQ ID NO:1:

{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 2149 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: gingle
(D) TOPOLOGY: linear

(1) MOLECULE TYPE: DNA
{ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 310...1803
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Ala Ala An Hs Arg Gly Pro Gu Ala dy dy Hs Arg @n Ile Hs 20

25 35 CAG GIC CGG CGT GGC CAG TGC
AGC TAC ACC T, G CCG GAG CCT 199 d n Val Arg Arg d
Ser Tyr Thr YYB @BPI.’S;I Pro Gu Pro ]ycr"US97ll3557 45

50 GATATCTGCCAGCTGGCGCCGACAGCGGCGCCTGAGGCTTTGGGGGGC
247 Asp lIle Cys G(&ggusﬁdﬁnﬁﬁx&r%ﬂa Ala Pro Qu Ala Leu Ay dy

55 65 TCC AAT AGC CTC CAG AGG GAC TTG
CCT GCC TCG AGG CTG CAC CTA ACA 295 Ser Asn Ser Leu G n Arg Asp Leu
Pro Ala Ser Arg L pman Tg‘-“z liggnd 1

80 GAC TGG CCGA Eom Eone a8 o CAG CTG

343 Asp Trp Arg a G n Arg ﬁéﬁe-@l Didkng zl.\Ian %Arg @%@gj dn Leu

85 GAG AAG ATA CTA GAG AAT AAC

ACT CAG TGG dé"é’fé“’ﬁ?ﬂ&“ﬁ‘f@‘%‘ﬁ&@“‘ SEQ é@fm*&?u Lys Ile Leu G u Asn Asn

Thr G n TicRetriacreadacactert ChTcdicAac IMEICACACAG AGAGGAAACA ATARATCT
110, GCTACTATGC maanmmm KCGEACKABA TACATOEIrG( Mﬁﬁ% GTl@z%AG
GCC ‘AR AA S APATIGGETAG| RITTAT TR ITTIGrTCINGd Valis®l n
A 8AG A cr um AAGA CARACARGCA GTITTA AAATARAGAA 240

a @n A AG AGGTCAGAAG AAAGG Tgﬁc AG AGGCACG c@gm 300
130 GGCAGTACA ATG ACA GTT TTC CTT TCC T T TTC CTC GCT 9 3s
PCT/ US97/ 13557 At AnE WAGPAAQ.eBASRA®Ne AR RBE LEh(ATE QIGCALE TeuGhT
AAC CTC 487 Tht 1le Gn Asn%3n Thr Thr Thr ¥t Leu Ala Leu Gy Al a

Asn Leu aecr cac ATa ¢od5TGe AGC AAT cac coc S8R acT cca caa anc acrldds ATGHAC
CAG ACC AahrGUk TAG AYCCHAGet RBCTEn/ Ky &EF SeFCPLa\@G1E(Xsn ser ¢I3b Met Asn
Gn Thr Ly Ala @ n Thr H £%ys Leu Thr Ala2fal Ju A a 30 150

6 oro AR B MR il SR e B 4 e

Met Leu G u Asn 16 45 1/5 TCA CTG

TCC ACC A%({, A&(ﬁ g?ﬁ%G Wﬁ%& CIG ATG CAGaAGC CGA 631 Ser Leu Ser
Thr Asn LSul# @l wlaant e1¥ehart a iy A0 o2 Tt e Aspcla tye
0

AAC ACA AMC GCT CTG CAG AGA GAT GCT CCA CAC GTG GAA CCG GAT TTC 543
Asn Thr Asn Ala Leu Gln Arg Asp Ala Pro His Val Glu Pro Asp Phe .
65 70 75 .

TCT TCC CAG AAA CTT CAA CAT CTG GAA CAT GTG ATG GAA AAT TAT ACT 591
Ser Ser Gln Lys Leu Gln His Leu Glu His Val Met Glu Asn Tyr Thr
80 8s 90

CAG TGG CTG CAA AAA CTT GAG AAT TAC ATT GTG GAA AAC ATG AAG TCG 639
Gln Trp Leu Gln Lys Leu Glu Asn Tyr Ile Val Glu Asn Met Lys Ser
95 100 . 105 110

GAG ATG GCC CAG ATA CAG CAG AAT GCA GTT CAG AAC CAC ACG GCT ACC 687
Glu Met Ala Gln Ile Gln Gln Asn Ala Val Gln Asn His Thr Ala Thr
115 120 125

ATG CTG GAG ATA GGA ACC AGC CTC CTC TCT CAG ACT GCA GAG CAG ACC 738
Met Leu Glu Ile Gly Thr Ser Leu Leu Ser Gln Thr Ala Glu Gln Thr
130 138 140

AGA ARG CTG ACA GAT GTT GAG ACC CAG GTA CTA AAT CAA ACT TCT CGA 783
Arg Lys Leu Thr Asp Val Glu Thr Gln Val Leu Asn Gln Thr Ser Arg

145 150 155
CTT GAG ATA CAG CTG CTG GAG AAT TCA TTA TCC ACC TAC AAG CTA GAG 831

Leu Glu Ile Gln Leu Leu Glu Aan Ser Leu Ser Thr Tyr Lys Leu Glu
160 165 170

ARG CAA CTT CTT CAR CAG ACA AAT GAA ATC TTG AAG ATC CAT. GAA ARA 879
Lys Gln Leu Leu Gln Gln Thr Asn Glu Ile Leu Lys Ile His Glu

Lys
175 180 185 190

AAC AGT TTA TTA GAA CAT AAA ATC TTA GAA ATG GAA GGA AAA CAC AAG 927
Asn Ser Leu Leu Glu His Lys Ile Leu Glu Met Glu Gly Lys His Lys
185 200 205
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180 185 190 195 GAG CTG

CAG CGG CTG CAG GGI' CEC AAC AGG GCC CTG GAG ACC AGG CTG 679 Au Leu
G@n Arg Leu G n G_}/ Arg Asn Arg Ala Leu Qu Thr Arg Leu 200
205 WO 9805779210 CAG GCA CTG GAA GCA CAA CAT CAG GCC £égusdifi384C
AGC CTC CAA GAG 727 A n Ala Leu Qu Ala Gn Hs @n Ala @ n Leu Asn
Ser Leu %ﬁ AC ACC %% é& 225
AAG AGG S SR ATIS 28 200 30 St Bedin i C&‘v &riele 7118
Lys Arg Gu A n Le21Pis Ser Leu Leu2a®sy Hs A n Thr Thr Leu 230
235 & ﬁgﬂg@%%& AAT CTG CACGCTCTC ACC AGC
aaT Toc TEARET R Rk HETAR B AT ey 9 se
Asn Ser Ser Ser225 " 238 5 CIG CAG
CAG CAl E Cigf gﬁ@ GT&?C%A% %%’%A CAG%GCCTG GTA 871 Leu dAn
GInGIn n hg‘;%: | ;;r ggh\{éﬂﬁ M CI6 1071

265 3'243 aes ot kL ggs BraINIBYCAG GAC CAG
CAT CCG GIT TCC TTA AAG ACA CCT AAG 919 Arg Ile vVal Ala Gn Asp Gn

Hs Pro GBS, AGh CrARC S5 AAT CTT TGC ACT AAAGAA GGT GTT - 1119 285
290 %@‘PTB‘?&GE@C' =S ‘&Aggﬁwag RE e BESUrTaAT AcC
967 Pro Val Phe A n Asp Cys Ala Qu Ile Lys Arg Ser Ay Val n Thr

205 TTA CTA ARG GGR(OGGR AAR AGA GAG GAA GNP RAA/UD @CT XCACGAATGECC ALE7 TAT
GAG ACC RRE IRFGICAIRAZIIOEYS OFE RAg O1v gg%é'YSe?rﬁPye\Mg Fgp oM 1le Tyr Gu
Thr Asn Met Thr Lys Pro Leu Lys 0 315

320 GIGetH CATETIGAGTATRA GAG GAAT TEARAZCAMCEGTGRA A6 MOCAET QmATC GASs

1063 Val Bme@ygah%rmn &le Gy Phs;ﬁag YyGSpr@ly Taip Tiw Theflel e G n

325 335 CAC CGG ¥RG GAT GGA AGC GTA
AAT TTC egemmm&@wm €4€ ana Add brd srAR@cQar A%6 ity Sefzg¥al Asn
Phe G n Ryy Iler Afy As@ MetGPo T§du P46 Lys iys Val Phe Cys3Xdn Met Asp 350
355 AAA GAG GGISTT GGT AAT GTG&8C AGA GAG CAC P&8 CTG GGC AAT GAG

1159 Lys gk Unad ¥o&ealhor 438 MG chhaadl @ald dir ber T%f[% Y, ié? g&é
360 Val Asn Gly G13¥661y Trp Thr val Ile &3 QiisChd C tacc
AGA ACG GCC3EAC TTG CTA CGC (RT5 GAA 1207 Al a3Q/aI H s Arg Leu Thr Ser Arg

sgs "cre i s G M vsemas et of e e

1255 Leu3Bbs Asp Trp Gu @49 Arg G n Thr Sexdslle G n Tyr sésn Phe
390 €CCC TCC GGT Géi?ghr TGG CTG GGG AAT G 9 TT ATT TTT GCC ATT ACC 1407
Pro Ser Gly Glu Tyr Trp Leu Gly Asn Glu Phe Ile Phe Ala Ile Thr
358 360 365

AGT CAG AGG CAG TAC ATG CTA AGA ATT GAG TTA ATG GAC TGG GAXA GGG 1458
Ser Gln Arg Gln Tyr Met Leu Arg Ile Glu Leu Met Asp Trp Glu Gly
370 375 380

AAC CGA GCC TAT TCA CAG TAT GAC AGA TTC CAC ATA GGA AAT GAA AAG 1503
Asn Arg Ala Tyr Ser Gln Tyr Asp Arg Phe Hie Ile Gly Asn Glu Lys
388 390 395

CAA AAC TAT AGG TTG TAT TTA AAA GGT CAC ACT GGG ACA GCA GGA AAA 1551

Gln Asn Tyr Arg Leu Tyr Leu Lys Gly His Thr Gly Thr Ala Gly Lys
400 408 410

CAG AGC AGC CTG ATC TTA CAC GGT GCT GAT TTC AGC ACT AAA GAT GCT 1599
Gln Ser Ser Leu Ile Leu His Gly Ala Asp Phe Ser Thr Lys Asp Ala
415 420 425 430

GAT AAT GAC AAC TGT ATG TGC AAA TGT aee CTC ATG TTA ACRA GGA GGA 1647
Asp Asn Asp Asn Cys Met Cys Lys Cys Ala Leu Met Leu Thr Gly Gly
435 440 445

TGG TGG TTT GAT GCT TGT GGC CCC TCC AAT CTA AAT GGA ATG TTC TAT 1698
Trp Trp Phe Asp Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Phe Tyr

450 455 ' 460
ACT GCG GGA CAA AAC CAT GGA AAA CTG AAT GGG ATA AAG TGG CAC TAC 1743

Thr Ala Gly Gln Asn His Gly Lys Leu Asn Gly Ile Lys Trp Hie Tyr
465 470 475
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119 WD 98/ 05779
PCT/ US97/ 13557 CAG CTG GEC AGC GAG AGG CAG CGG TAC AGC CTC TCT GIG AAT

GAC AGC 13&%9%09749% Gy Ser Au Arg An Arg Tyr Ser Leu Ser Val Asn Asp

Ser 405 410 415 AGC AGT TOFCTAIS97O3857
CGC AAG AAC AGC CTG GCT CCT CAG GGC ACC AAG 1351 Ser Ser Ser Ala Gy Arg

Lys Asn Sgfc laX 68 BECad Fal dcd é‘%&pﬁ &32\
430 o WG Lol oo B IRl 285 Qe ASE Bhradec T8 hTG
TGT AAA TGT G%U 1399 Phe Se#85Thr Lys Asp Met 488p Asn Asp Asn Cys Met Cys
Lys Cys A 4 450
ChG ATG O T B3 TR P ITEAP AR GRFTAIEM PRORGANRR ANRTC 4 SEey |
Met Leu Sessdy Gy Trp Trp Phe Asp Ala Cys Ay Leu Ser Asn 455
460 G Eé: CTC_AAT CGC ATC TAC TAT TCA GIT CAT CAG CAC TTIG

G

CAC AaG AgESAERICCT i e e i
AGT CTCTACTTGG GG AGTG CTCACGTGGC TCG -cee

Lys Il e AeBeTTTGAGT
CGC TGG CABAROICCAT (FGAGHCTENG GCTTTIBEARARCABAARNIG TCATEEETT CCTLEGETTE v 2o Ar g
Trp Hi s T%MWTAF FOAFCTIAT SETCCAACTACTCRTAGCRRG ATGHTARATATIFTTAATTT 2148
490 495 ACA CGC ATG ATG CTG AGG CCA ATG GGT CCC TGA2149
CACACAG CCCTGCAGAR AGRrofird okhros\isgoMes NdkR:lLeu Arg Pro Met @y Ala 500
505 GATGCCGTAG (SAGEATTCTC AACCCA G ACTCTGTGCA CGCTGGCCCC TGOCCAGAAA

1656 TCAGTGCCCA FAACATOGGA ACCAGCTTAC CTTGOCCCTG
1716 AATTACAAGA LG'ECEEEIEGTTG CCCTCTAATT GIGAAATTCC TGGCTGCTTG
1776 AAGGCACCTG @(;r SCATINGIE TTTCCCCCTC CTGCTGCATG CCCGGGAATC
1836 CCTGCCATGA ABY TOPOLOGY: 11ﬂea= .

1849 119) udrhicRM Ay pQN EQ% e2hQ | D NG 10: (i) SEQUENCE
CHARACTERI STI v)?FRAGMENT 1509 am no aci ds (B) TYPE

an no acid - {ix) FEATURE:

(A) NAME/KEY: Human TIE-2 ligand 1
(B) LOCATION: 1...498

(D) OTHER INFORMATION: from clone Agtl0 encoding htie-2
ligand 1

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Met Thr Val Phe Leu Ser Phe Ala Phe Leu Ala Ala Ile Leu Thr His
1 S " 10 . 15
Ile Gly Cys Ser Asn Gln Arg Arg Ser Pro Glu Asn Ser Gly Arg Arg
20 25 30
Tyr Asn Arg Ile Gln His Gly Gln Cys Ala Tyr Thr Phe Ile Leu Pro
35 40 45
Glu His Asp Gly Asn Cys Arg Glu Ser Thr Thr Asp Gln Tyr Asn Thr
50 ' 55 C 60
Asn Ala Leu Gln Arg Asp Ala Pro Hie Val Glu Pro Asp Phe Ser Ser
€5 . 70 75 80
Gln Lys Leu Gln His Leu Glu His Val Met Glu Asn Tyr Thr Gln Trp
85 90 95
Leu Gln Lys Leu Glu Asn Tyr Ile Val Glu Asn Met Lys Ser Glu Met
100 105 110 :
Ala Gln Ile Gln Gln Asn Ala Val Gln Asn His Thr Ala Thr Met Leu
115 120 125
Glu Ile Gly Thr Ser Leu Leu Ser Gln Thr Ala Glu Gln Thr Arg Lys
. 130 13s ' 140
Leu Thr Asp Val Glu Thr Gln Val Leu Asn Gln Thr Ser Arg Leu Glu
145 150 155 160
Ile Gln Leu Leu Glu Asn Ser Leu Ser Thr Tyr Lys Leu Glu Lye Gln
165 170 178
Leu Leu Gln Gln Thr Asn Glu Ile Leu Lys Ile His Glu Lys Asn Ser
180 188 190
Leu Leu Glu His Lys Ile Leu Glu Met Glu Gly Lys His Lys Glu Glu
198 200 208
Leu Asp Thr Leu Lys Glu Glu Lys Glu Asn Leu Gln Gly Leu Val Thr
210 215 220
Arg Gln Thr Tyr Ile Ile Gln Glu Leu Glu Lys Gln Leu Asn
225 230 238 .
Thr Thr Asn Asn Ser Val Leu Gln Lys Gln Gln Leu Glu Leu Met
245 250 255
Thr Val Hie Asn Leu Val Asn Leu Cys Thr Lye Glu Gly Val Leu

Arg Ala
240
ABp

Leu
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(O

STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (

MOLECULE TYPE: protein (v) FRAGVENT TYPE: internal
FEATURE: (A) NAVE/ KEY: TIE ligand-3 (B) LOCATI ON:

DESCRI PTION: SEQ | D NO: 10:

Leu
15
20
Adn
45
55
Ser
80
85
Asn

100
Asn
. 125
135
Lys
160
165
Asn
190

Leu Leu Leu Al ggo 1 269 70 10
Thr st ciy amAd aydazg@iw Glls tngt.ﬁ yrarmteGnugALa@ 6}3/ ATayagd S
Q/S \éa 3.& rGl.Phhltb%ly\}’l}e 953 Lys Ser GlyB%le Tyr ;ht Iles 'r(y;rnnyail)

Pro KsnaBh Quehks pré Icaqu-:b Gl,ﬂ ﬂy@uvﬁ @hqueThenAke% Abs v210add U

305 60 Z Ser As#sSSer Leu A n Arg3dsp
Ar g “Lléu G1§561y Trp Thr Val. Il Glm!ﬁs Arg Glu Asp Gly Sgx; Leu Asp

H S biful oTHI A axirﬁpﬁm 818 Qe %2\! | auOrRe g A NS g

Gn dsm du Lys

G T by u Glu Phe Ile Phe Ala Ile Thr Ser Gl
Asn GHr G&pn YErE ?;é'& LSy Rga Seo e n

375 110 laeo G u
Leu N:g TSErsqnn §1Layrw¢p & @ PiegHis Ile Glyl AGn Glu Lys Gln Asn
dn g

Leu S'hf IAhaIﬂs’lieu His Gly Ala Asp P&S(Ber Thr Lys Asp Ala AabSSan

Val ad 2V Lg 4 Asn Hr Le Thr _d n
Aap Aan ch Heti Cys ﬁ: I._eu Melili;%u er‘ﬁ rthe?.‘:?_eu
Lys bral AGbUa.H @yadly'\/?i-o lsed A& Leu asn Gly Metl 'ryr Thr Ala
455 460
Gly G].n Aen His Gly Lys Leu Asn Gly Ile Lys Trp His Tyr Phe Lys
465 470. 475 480
Gly Pro Ser Tyr Ser Leu Arg Ser Thr Thr Met Met Ile Arg Pro Leu
485 490 495

Asp Phe

{2) INFORMATION FOR SEQ ID NO:3:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 2146 base pairs
(B) TYPE: nucleic acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA
(ix) FEATURE:

{A) NRME/KEY: Coding Sequence
(B) LOCATION: 310...1800
(D) OTHER INFORMATION:

{A) NAME/KEY: Human TIE-2 ligand 1
(B) LOCATION: l...2146 -
(D) OTHER INFORMATION: from T98G clone

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

CAGCTGACTC AGGCAGGCTC CATGCTGAAC GGTCACACAG AGAGGAMACA ATAAATCTCA
GCTACTATGC AATABATATC TCAAGTTTTA ACGAAGAARAA ACATCATTGC AGTGAAATAA
AARATTTTAA AATITTTAGAA CAAAGCTAAC AAATGGCTAG TTTTCTATGA TTCTTCTTCA
AACGCTTTCT TTGAGGGGGA AAGAGTCAAA CAAACAAGCA GTTTTACCTG AAATAAAGAA
CTAGTTTTAG AGGTCAGAAG AAAGGAGCAA GTTTTGCGAG AGGCACGGAA GGAGTGTGCT
GGCAGTACA ATG ACA GTT TTC CTT TCC TTT GCT TTC CTC GCT GCC ATT CTG

Met Thr Val Phe Leu Ser Phe Ala Phe Leu Ala Ala XIle Leu

1 s 10

ACT CAC ATA GGG TGC AGC AAT CAG CGC CGA AGT CCA GAA AAC AGT GGG
Thr His Ile Gly Cys Ser Asn Gln Arg Arg Ser Pro Glu Aen Ser Gly
15 20 25 30
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i)
(1x)

509 WO 98/0577¢ D) OTHER | NFORVATI ON: (xi) SEQUENSRIS97/13557
Met Leu Cys G n Pro Ala Met Leu Leu Asp Ay

Arg
Arg Arg Ay

Al a 50
Leu Pro Al a

Val
Ile Leu Qu
120

WO 98/ 0511:.799@1:1 Tyr Met Leu Arg Ile Glu Leu Met As ‘.l‘:p Glu Gly Asn E /'US97/ 13557
105 dn8rdie Lys val

120
Ay 130

ik i i 650 RO Y R O

Met
Ser Thr
185

60
120
ieo
240
300

sl

399



G@n Ser Arg Gu Leu Gn Ar_g'Leu Gn Ay Arg Asn Arg Ala Leu G u

205 Thr Arg Leu Adn Ala Leu Qu Ala @n Hs dn Al a
210

200

230

255 Ser SdxrgRyg Lpy P@Png
265

260

A n Leu Asn
Gu Lys Arg %sesﬂwLeu Hs Ser Leu Leu Ay Hs d@n Thr 225
: ' 240 dy Thr

235
H s Asn LeosaHiocx AAm AreucEr ATBScCAMCAT GGG CAA TGT GCC TAMACT TTC ATT

9 A GLrGhAs By %

215

195

220 Leu dn
PCT/US97/13557

A Gxoy AT Ty EhPfﬁs‘e\/éFeG n
70 Arg Leu Val ng Ile Val Al a

447

G n Asp GerrHten Ban diel cAecebeand weT ceT 6aG atdbace AcA cac cac Tac280 495
285 Thr PrieulSze Ply gﬁgl Afh €1y eSS
00 Val

295

320 Pro Leasnl9yis \ggh RlacLEy S1AShr

325

Ay Ser ValerASé Bas

350 A u GgerTyér Gya

355

390

420
Asp Met

Asp Asn Asp Asn
445 Lys q’gﬁﬁﬁgﬁﬁ ?%g‘%

80

Leu Thr S G&&
380 Arg VainGrip
9

/5 B ool
415 nsn Aghochfe B

An Hs Leu H s 465

480 Lys ||ASMBAC GG AGke AR (GTRY GAG

330

o

360

39

d
%

55

5

Asn Thr

d/iisp(RAle
70

Aty S8 Thi Thry 3eprGAnSByrd y 2
r dy Val Tyr TR? 1Te Tyr du Thr
Asn Met Thiaclaéa 3RS cer T cAG AGA GAT3AEr ccA CAC GTG GAA cce F&r TTC

Prp Hisp Vet \GXE Pr&i AspTPpe Thr

335 Leu I1®dn Hs Arg A u Asp

EahNEar 'ddc Gan car

vikhe

8

R.eu’ 61

100

115 .

485 Arg Lys Leu 'ﬁ% Asp
Leu Arg Pro Met é‘)‘/s Al'a
(2) | NFORM GAL AR &ka)CTD ¢dQ GAG

(A) LENGTHew

STRANDEDNESS:

%

s Met
Pkt

euh Se

u ghlienGly diegsleu Glu
Pngl e

¢BF

TYPE: protgad caa crr cft >CanFEXET Wok:

Lys Gln Leu

175

ARC
Asn

GAA
Glu

GTT
val

AGA
Arg

ATG
Met
255

CTA
Leu

GAT
Asp

AGT
Ser

GAG
Glu

ACT
Thr

GCT
aAla
240

GaC
ABp

AAG
Lys

GTA
Val

TTA
Leu

TTG
Leu

CGT
Arg
225

ACC
Thr

ACA
Thr

GGA
Gly

TAT
Tyr

Leu Gln Gln

TTA
Leu

GAC
Asp
210

CAA
Gln

ACC
Thr

GTC
Val

GGA
Gly

CAA
Gln
290

GAR
Glu
195

ACC
Thr

AChA
Thr

AAC
Asn

CAC
His

Lys
275

GCT
Ala

180

CAT
His

TTA
Leu

TAT
Tyr

AAC
Asn

AAC
Asn
260

AGA
Arg

GGT
Gly

Thr

AAR
Lys

ARG
Lys

ATA
Ile

AGT
Ser
245

Leu

GAG
Glu

TTT
Phe

SUBSTITUTE SHEET (RULE 26)

éégﬂbuAGIh

Ner/‘hYa

Cys

470

Agj ACCTEAG

Thr
150

n

500
AAT TCA TEN YCSHEQOERRE ABHARACTKRRl STI @81

Ren Sy Yeppper

ke

_ 365 G $OAsn G u Al a Val
r e

o ieaitne At we e
3l

Ak aend,

T ,.GCA GTIT

G Aac cA® Acg 6
e

FORA
YAds

TOPOLOGY:

AAT
Asn -

ATC
Ile

GAA
Glu

ATC
Ile
230

GTC
val

GTC
val

GAR
Glu

AAT
Asn

GAA
Glu

TTA
Leu

GAG
Glu
218

CAG
Gln

CTIT
Leu

AAT
Asn

GAG
Glu

AAR
Lys
29Ss

ATC
Ile

GAA
Glu
200

AAR
Lys

GAG
Glu

CAG
Gln

CTT
Leu

Lys
280

AGT
Ser

109

Wkt

435

lin
TTG AAG

Leu Lys
185

ATG GAA
Met Glu

GAG AAC
Glu Asn

CTG GAA
Leu Glu

AAG CAG
Lys Gln
250

TGC ACT
Cys Thr
265

CCA TTT
Pro Phe

GGA ATC
Gly Ile

&

ATC
Ile

GGA
Gly

CcTT
Leu

AAG
Lys
235

CAA
Gln

AAA
Lye

AGA
Arg

TAC
Tyr

AAT TAT ACT:
Renl Syl R LeU

ATG AAG FRc
et | BydIsRr TYT
4001@® u Asn Phe G n 380 Ay Ser

475
£F CRh ACTFCT\IGASEr
Le! gﬂ? ggpfi‘ﬁﬁ?rﬁg Met Met

5

@I;n syadive

CAT .
His

AAA
Lys

CAA
Gln
220

CAA
Gln

CTG
Leu

GAA
Glu

GAC
Asp

ACT
Thr
300

05

Leu

(ii) MOLECULE

GAR
Glu

CAC
His
205

GGC
Gly

TTA
Leu

GAG
Glu

GTT
val

TGT
Cys
285

ATT
Ile

@(ﬁgG n

Ser Thr

Glu (

AAA
Lys
190

ARG
Lys

TTG
Leu

AAC
Asn

CTG
Leu

TTA
Leu
270

GCA
Ala

TAT
Tyr

843

Hs Arg

888

687
Lys

783
Q)
879
927
2975
1023
1071
1119
1167

1215

Leu Ala Asn Leu Lys

250

290

410

440
¢ Sy (GAR| 3y 735 450
T R MR ATe )



(A)

NAVE/ KEY: nirL3 (B) LOCATION: 1...503 (D) OTHER

| NFORMATI ON: nouse TIE |igand-3 121
WD 98/ 0577%& PCT/ US97/ 13557
(xi) SEQUENKR'85R PTION: SEQ ID NO 11: Mt Leu Leu Asp G PCEAISSVESST eu
Leu Ala Thr Met Ala Ala Ala Gn 1 _ 5 10

20

15 Hi s ATg XATyARr ATE GCKX\GAACEEC GAR &G GG 0TI met| atHRTe @AT Yak Ar g263

Ile Asn Aan uetzgto Glu Pro gyg Lys Valsﬁt%ﬁ:gs ng (033 ’G}’S"Sbr Tyr Thr Phe

Val Val Pro Glu Ero Asp Ile Cys 3 35

55

Asp
Al a
85

Leu
110
115
Al a
140
150
Thr
175
180
Al a
205
215
Leu
240

45 A n laar ¢dca cBA 0sGIhIGHA\ ACTAGPA BiTa GhAl chlracde eafd oa1CGEA SadT Am Sensix 50

Asn GlY Gly Gly Bpp | R g—:g? %Pg“)‘%ﬂ‘iEe%FqDﬁé“AMP Sdy Semleeu Hi s Leu Thr
Trp Arg’%h 75 80
A n cArgrid eafd KerAcge Atas Ghae c%mgrmlnﬁemﬁeaﬂm GoH AMB cbé€ 1359

Asp Phe Gln ArgO@ly Trp Lys Glu Tyr Lyﬂgseﬂ_@uYG’lle A3y XenPFor A n Trp Leu
Lys 3%€u G u dn Ser 134P Lys 345 00 350 105

Val fgNcdee el th1Sete st b8Y AMY At rrd AriCrdrGdt ATP AdY aktre G
Ser Gly Glu Tyrl2®8p Leu Gly Asn Glu PhelPlfe A Al 1i6rrHihEedhr |\17|9t Leu
Leu Ay Ala Asn L885Met Asn A n 36030 - 365 135

Th el L 45
Sl e b el T M B0 T,

Adn Mt Leu Glaﬂmsn Ser Leu Ser 375

Thr &ineky smlre’z‘ e hAr Ghl A ﬁ@%@b@gg& Eéil%é& @5&% G&gﬁa

Arg Ala Tyr s n Tyr Asp Arg Phe Hisl 6 Arg

Leu G'u ThraaArg Leu Gn

du Ala d HlsGInAIaGI LeuAsnSe LeuGIn sArgGI 210
ARC TAT hAGG PTG Aé

h ¢ Fhr ASPLThr
Al a %Sn % Argzgeu %Q g :ge'“gﬁ %g#c&gﬁ IQ%& gf& %L}é%gt
Lys H's Asn Leu His Ala Leu Ser Ser Asn Ser Ser Ser Leu A n A@n
AGC AGC CTG ATC TTA CAC GGT GCT GAT TTC AGC ACT AAA GAT GCT GAT 1599
Ser Ser Leu Ile Leu Eig Gly Ala Asp Phe igg Thr Lys Asp Ala Asp
415 ' 430

0

AAT GAC AAC TGT ATG TGC AAA TGT GCC CTC AfG TTA ACA GGA GGA TGG 1647
Asn Asp Asn Cys Met Cys Lys Cys Ala Leu Met Leu Thr Gly Gly Trp
435 S 440 445

TGG TTT GAT GCT TGT GGC CCC TCC AAT CTA AAT GGA ATG TTC TAT ACT 1695
Trp Phe Asp Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Phe Tyr Thr
450 455 460

GCG GGA CAR AAC CAT CGA ARA CTG AAT GGG ATA AAG TGG CAC TAC TTC 1743
Ala Gly Gln Asn His Arg Lys Leu Asn Gly Ile Lys Trp His Tyr Phe
465 470 475

AAA GGG CCC AGT TAC TCC TTA CGY TCC ACA ACT ATG ATG ATT CGA CCT 1791

Lys Gly Pro Ser Tyr Ser Leu Arg Ser Thr Thr Met Met Ile Arg Pro
480 485 _ 490

TTA GAT TTT TGA AAGCGCA AXGTCAGAAG'CGATTATGAA_AGCAACAAAG AAATCCGGA 1849
Leu Asp Phe
495

GAAGCTGCCA GGTGAGAAARC TGTTTGAAAA CTTCAGAAGC AARCAATATT GTCTCCCTTC 190%
CACCAATAAG TGGTAGTTAT GTGAAGTCAC CAAGGTTCTT GACCGTGAAT CTGGAGCCGT 1969
TTGAGTTCAC AAGAGTCTCT ACTTGGGGTG ACAGTGCTCA CGTGGCTCGA CTATAGARAA 2029
CTCCACIGAC TGTCGGGCTT TAAARAAGGGA AGAAACTGCT GAGCTTGCTG TGCTTCAAAC 2089
TACTACTGGA CCTTATTTTG GAACTATGGT AGCCAGATGA TAAATATGGT TAATTTC 2146

(2) INFORMATION FOR SEQ ID NO:4:
(1) SEQUENCE CHARACTERISTICS:

(A) LENGTH: 497 amino-acids

{B) TYPE: amino acid

(C) STRANDEDNESS: single

{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
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245
Phe
270
275
Arg
300
310
Ay
330
Tyr
Phe
355
Tyr"

380
390
Leu
410
Lys
Lys
435
Al a
460
470
Ser

490
122

-+ 250 255 @n Adn dn dn Leu Thr Qu
Val Gdn Arg Leu Val Arg Ile Val 260 265

Ala Gn Asp Gdn H's Pro Val Ser Leu Lys Thr Pro Lys Pro Val Phe

WO 98/0577% g0 285-A n Asp Cys Al a CPGTUSEINIGET
Ser Gy Val Asn Thr Ser @y Val 290 295
Tyr Thr || e(vlyy FREBNENThTYRESNnidddrndlr Lys Pro Leu Lys Val Phe Cys 305
(ix) FENDURE: 320 Asp Met Gu Thr Asp Ay Gy
Trp Thr Leu 11 ey - 325
P (%;%Tmﬁg?ﬁgmvzlu arx?dPlhe Gn Arg Thr Trp Au Gu
Lys Gu Gy (D) OTHER INFORMATION: from T98G clon@45 350
Gy Asn Val Ala Arg Gu His Trp Leu Gy Asn Gu Ala Val H s

(xi) SBOGENCE DESCRIPTION: sm&%mﬂg Leu Thr Ser Arg Thr Al a
Leu Leu g Val Qu Leu His 375
§

Trp aigF Va4l Phe rFe'Fh‘?e’Sé’P‘el‘F’é &hs %AG (PLAs hrepfeu Bdg Gy 385

le 6l 539%n Gl Arg A s c1o9, Gsér!:'ﬁ& g Tyr Ser
Ser Va:f eAgnYAchB 2er Ser Ser er ° er 8n 9 J'A@‘&

Tyr Asn Arg 1xg Binpliip eﬂy @gfgckysmms H'Y’Séﬂh&’LE!P Alla mwopgbn Gy Thr

Phe S 430
Asp l\/g%l Agri.s Ahsar? gé% Agn c ﬁ/bclu Ser 'l‘hr e@% )d TYK/E‘%"L Thr

Asn Ala Leu 839 Arg Asp a.la Pro Hia MSGI\Sem:oG\qp Ghy Sexp sErp Phe Asp

qI/iseGITgi)F L%yr %réiféll}é%u e‘bl%l“ val ﬁst eaﬂnl y%ﬁ‘”(%{erﬂ Arg 465

Leu Gln Lys Léud Glu Asn 'l‘yr Ile Va.l dﬁﬂl\aﬂ_rl{bd‘tﬁs -Eﬁi' Meeg Gy Pro
Tyr Ser Ile Hs &9 Thr Ar 105

Ala Gin Ile G&g§ln|\é!n %é& 8l GAR PR fiLey V’rAﬁﬁ Pt Hot Leu
V!? QﬁZ7§Lr Leu Leu Ser Gln Thr Ala Glu Gln Thr Ar
+58°se0 1D

PCT/ US97/ 13557130 503s (2) 149FORNVATI ON
NO 12: Leu Thir) AggrYeNER RACTYY SPp(pn Gln Thr SEAArEMETIGLu490 amni no

(aE)I) d:SI'ODO_ &1;2 1{1@ LJ.:YEEu é’ﬁ‘ in %%'x:dx.eu Ser Thx( ¢z %.mg;wg%s %gﬁgl e

165 170 175
Leu Leu Gln Gln Thr Asn Glu Ile Leu Lys Ile His Glu Lys Asn Ser

180 185 190 -
Leu Leu Glu His Lys Ile Leu Glu Met Glu Gly Lys His Lys Glu Glu
19§ 200 208
Leu Agp Thr Leu Lys Glu Glu Lys Glu Asn Leu Gln Gly Leu Val Thr
210 218 o 220
Arg Gln Thr Tyr Ile Ile Gln Glu Leu Glu Lys Gln Leu Asn Arg Ala
225 230 : 235 240
Thr Thr Asn Asn Ser Val Leu Gln Lys Gln Gln Leu Glu Leu Met Asp
245 . 280 255
Thr Val His Asn Leu Val Asn Leu Cys Thr Lys Glu Val Leu Leu Lys
260 } ' 265 270
Gly Gly Lys Arg Glu Glu Glu Lys Pro Phe Arg Asp Cys Ala Asp Val
275 280 285
Tyr Gln Ala Gly Phe Asn Lys Ser Gly Ile Tyr Thr Ile Tyr Ile 2asn
290 2985 -300
Asn Met Pro Glu Pro Lys Lys Val Phe Cys Asn Met Asp Val Asn Gly
30s 310 . 315 320
Gly Gly Trp Thr Val Ile Gln His Arg Glu Asp Gly Ser Leu Asp Phe
325 330 33s
Gln Arg Gly Trp Lys Glu Tyr Lys Met Gly Phe Gly Asn Pro Ser Gly
340 345 350
Glu Tyr Trp Leu Gly Asn Glu Phe Ile Phe Ala Ile Thr Ser Gln Arg
. 355 360 368
Gln Tyr Met Leu Arg Ile Glu Leu Met Asp Trp Glu Gly Asn Arg Ala
370 375 380
Tyr Ser Gln Tyr Asp Arg Phe His Ile Gly Asn Glu Lys Gln Asn Tyr
385 390 398 400
Arg Leu Tyr Leu Lys Gly His Thr Gly Thr Ala Gly Lys Gln Ser Ser
405 410 415
Leu Ile Leu His Gly Ala Asp Phe Ser Thr Lys Asp Ala Asp Asn Asp
420 425 430
Asn Cys Met Cys Lys Cys Ala Leu Met Leu Thr Gly Gly Trp Trp Phe
435 440 ' 445
Asp Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Phe Tyr Thr Ala Gly
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(ii) MOLECULE TYPE: protein (i x) FEATURE: (A) NAVE/ KEY:

hTL1 (B) LOCATION: 1...490 . (D) OTHER | NFORVATI ON: human
TIE-2 ligand 1 (xi) SEQUENCE DESCRI PTION: SEQ I D NO 12: Al a Phe
Leu Ala Al W0I98/0888 Thr His Ile Ay Cys Ser Asn Gn Arg 1 PCT/US97/13557 O
10 15 Arg Ser Pro Au Asn Ser Gy Arg Arg Tyr Asn Arg lle
An Hs Gy, 20 4ss 2260 30 dn Cys
Ala Tyr Eha ﬂheai& esrbew.PIIauCinn e ¢ rirspnﬁ wnﬁstﬁ:Aﬂ& Lys Gly 35

40 465 45 d ¥78er Th g‘ 435n T r Asn Thr M489 Ala Leu An
Arg Asp '&F% Ser gﬁt Ser 14.22 Arg Ser T :5 r Met Met I Arg Pr%q:g,rptfq_“ s Val du
Pro Asp iBae Ser Ser G n Lys Leu G n H s Eeu A u 65 70

75 80 H's Val Met Gu Asn Tyr Thr Gn Trp Leu G n Lys Leu
G u Asn Tyr 8 90 95 Il e
val Qu Asn et (%% ‘§E?”&T&°M€°RAF§°d"n“Pr5e’ Gn dn Asn Ala

100 (1) SEQUESEE cHARACTERISTICS: 110 Val G n Asn His Thr Ala Thr Met
Leu Gu lle d y($hrLESE'FHL 8 e‘EPﬂe pairs 115 120

125 Ser dn Thrgg?\l‘%%%ggggﬁ sTHSH g Lys Leu Thr Asp Val @u Thr @n

130 (D) Y: linear 140 Val Leu Asn A n Thr Ser Arg Leu
Gu lle dn Leu Leu Qu Asn Ser 145 150 155

160 Leu Ser THF‘T@%%?&Y’EF[P'&/S dn Leu Leu dn @n Thr Asn Gu

165 175 1Ile Leu Lys Ile H's Qu Lys
Asn Ser Leu Leu @y NpME/kBAR bbei.xlgalsequenee 180 185
190 du et d u(!i BIQH:s 369 <. «3844G u Leu Asp Thr Leu Lys Gu Gu

195 R INFORMATION:

205 Lys Qu Asn Leu A n dy Leu
Val Thr Arg A n Thr Tyr lle lle Gn 210 215

220 G u Leu d u(AyNaSE/KED¥:UHAsan AIG~-2l Kighhd 2Thr Asn Asn Ser Val Leu 225
230 (B) TION: 1...2282

Vet Asp Thr Val R BFOPifFIRY _grom cfone pmescyri?ggé‘ o e g e
250 255 Leu Cys Thr EO%n ““"?7“1’ 52 t‘.ys Gy Gly Lys
Arg Gu G u dxi) SEQUENCE DESCREPTION: SEQ ID NO:S: 265 270

Lys Pro %ﬁr@ﬁ&d@s%ﬂ'@ KieRcdfdec Kbc cﬁgﬁ%@ ég? 6,
275 TCTGGGGAGA GAGGAACAAA GGACCGTGAA AG |1 eyolyr
Il e Asn Ascaab®edader mﬁmﬁ‘r. TTCECAQTGC AATCIBAOAG TTTACTGCAT ccc'rccz 180

APR AGRRTCATTS 4
328 Val R e A e AL oy mgggég ggg rﬁﬁﬁ% gg’ GS;% 0305
fop mhe TFISTS FUTR W comens o

TGG CAG ATT GTT TTC TTT ACT CTG AGC TGT GAT CTT GTC TTG GCC GCA 407
Trp Gln Ile Val Phe Phe Thr Leu Ser Cys Asp lLeu Val Leu Ala Ala
‘5 10 15

GCC TAT AAC AAC TTT CGG ARG AGC ATG GAC AGC ATA GGA AAG AAG CAA 455
Ala Tyr Asn Asn Phe Arg Lys Ser Met Asp Ser Jle Gly Lys Lys Gln
20 25 ' 30

TAT CAG GTC CAG CAT GGG TCC TGC AGC TAC ACT TTC CTC CTG CCA GAG 503

Tyr Gln Val Gln Hig Gly Ser Cys Ser Tyr Thr Phe Leu Leu Pro Glu
35 40 45

ATG GAC AAC TGC CGC TCT TCC TCC hcé cCC TAC GTG TCC AAT GCT GTG 551
Met Asp Asan Cys Arg Ser Ser Ser Ser Pro Tyr Val Ser Asn Ala Val
50 55 60 65

CAG AGG GAC GCG CCG CTC GAA TAC GAT GAC TCG GTG CAG AGG CTG CAA 599
Gln Arg Asp Ala Pro Leu Glu Tyr Asp Asp Ser Val Gln Arg Leu Gln
70 75 80

GTG CTG GAG AAC ATC ATG GAA AARC AAC ACT CAG TGG CTA ATG AAG CTT 647
Val Leu Glu Asn Ile Met Glu Asn Asn Thr Gln Trp Leu Met Lys Leu

85 _ 20 95
GAG AAT TAT ATC CAG GAC AAC ATG AAG AAAR GAA ATG GTA GAG ATA CAG 69S

Glu Asn Tyr Ile Gln Asp Asn Met Lys Lys Glu Met Val Glu Ile Gln
100 105 110
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Lys Met Gy Phe Ay Asn Pro Ser Ay GQu Tyr Trp Leu Gy Asn Qu

340 345 350 Phe Ile Phe Ala Ile Thr Ser
Gn Arg An Tyr Met Leu Arg Ile Qu 355 360

365 Leu Met WSO Gu Ay Asn Arg Ala Tyr Ser A n Tyr Asp APgGI/PBRY/13557
123 WO 98/ 05779

PCT/ US97/ 1HaeS5XaT GCA GBW(CAG AAC CAG ACG GCT GXGOATG ATA GAA ATA GGG A®BO Hi 948l e
dy Asn GQML?QH @lhe ¥ak Clpr Agg qlEe'Elhfl' Ppra|¥a} Mets IdeyGlp 183Gy Thr

390 o118 395 20 400 Thri**8'y Thr Ala Ay Lys Gn
Ser Ser Leind ké€c e KhS danyadh &cASERG cAA ace ¢66 AAG TYATACT GAT GTG 791 410
415 Phe SexsnTheulleu Asm GAnaTis ALASBLASAHN B Brg Ivist Ly ThryaspMalAl a

420 130 425 135 430 B8 Met Leu Thr AMBQy Trp Trp
Phe Asp AlgaaOkec @k BER M9 AP tac acc accadr crT 6aa cTr cac créddfde 839

445 Leu AsenuCAya Mdtin Par 01% AdinrGAl BhiCiThr Gy Aew dius Lé&h \Glny Red AliguAsn 450

455 46 y Ile Lys Trp ¥% Tyr Phe Lys G§%Pro Ser Tyr
Ser 11e ArgySeheMe ankt 49 r¢*éRc cac-

480 Thr The1\VeiteMaz Lbe S4z0 THE Aanclyd'TeuFlE: Lys Gln Ile Lea Aepifin =
490 (2) | NEERMATI ON FOR SEQID NO. 13: X35 SEQUENCE
CHARACTER ST G5 o 43 BB AR G TP
a no aci duoe K2 oxa amn 2g ik AlEcEan Bt B8 e trn o gra ke T s,
(ii) MOLECULE TYPERG protein 18%x) FEATURE: 130 (A) NAME/ KEY:
ChTLl B)_ L TA g\l: A& .4 %ﬂ IGNF%I ON:
cnisken T2 BREENE 1t o L oot BiL & b v 2w

AAA GAA GAG AAA GAT CAG CTA CAG GTG TTA GTA TCC AAG CAA AAT TCC 1031
Lys Glu Glu Lys Asp Gln Leu Gln Val Leu Val Ser Lys Gln Aan Ser
210 215 . 220 228

ATC ATT GAA GAA CTA GAA AAA ARA ATA GTG ACT GCC ACG GTG AAT AAT 1079
Ile Ile Glu Glu Leu Glu Lys Lys Ile Val Thr Ala Thr Val Asn Asn
230 235 240

TCA GTT CTT CAA AAG CAG CAA CAT GAT CTC ATG GAG ACA GTIT AAT AAC 1127
Ser Val Leu Gln Lys Gln Glp His Asp Leu Met Glu Thr Val Asn Asn
245 - 250 258

TTA CTG ACT ATG ATG TCC ACA TCA AAC TCA GCT AAG GAC CCC ACT GTT 1175
Leu Leu Thr Met Met Ser Thr Ser Asn Ser Ala Lys Asp Pro Thr Val
260 265 270

GCT AAA GAA GAA CAA ATC Adc TTC AGA GAC TGT GCT GAA GTA TTC ARA 1223
Ala Lys Glu Glu Gln Ile Ser Phe Arg Asp Cys Ala Glu Val Phe Lys
278 . 280 285

TCA GGA CAC ACC ACA AAT GGC ATC TAC ACG TTA ACA ' TTC CCT AAT TCT 1271
Ser Gly His Thr Thr Asn Gly Ile Tyr Thr Leu Thr Phe Pro Asn Ser
290 295 300 305

ACA GAA GAG ATC AAG GCC TAC TGT GAC ATG GAA GCT GGA GGA GGC GGG 1319
Thr Glu Glu Ile Lys Ala Tyr Cys Asp Met Glu Ala Gly Gly Gly Gly
. 310 ' 315 320

TGG ACA ATT ATT CAG CGA CGT GAG GAT GGC AGC GTT GAT TTT CAG AGG 1367
Trp Thr Ile Ilé Gln Arg Arg Glu Asp Gly Ser Val Asp Phe Gln Arg -
325 330 335

ACT TGG AAA GAA TAT AAA GTG GGA TTT GGT AAC CCT TCA GGA GAA TAT 1415
Thr Trp Lys Glu Tyr Lys Val Gly Phe Gly Asn Pro Ser Gly Glu Tyr
340 348 350

TGG CTG GGA AAT GAG TTT GTT TCG CAA CTG ACT AAT CAG CAA CGC TAT 1463
Trp Leu Gly Ren Glu Phe Val Ser Gln Leu Thr Asn Gln Gln Arg Tyr

k}:-1 360 365 _
GTG CTT AAA ATA CAC CTT ARA GAC TGG GAA GGG AAT GAG GCT TAC TCA 1511

Val Leu Lys Ile His Leu Lys Asp Trp Glu Gly Asn Glu Ala Tyr Ser
370 375 380 385
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Al a Phe Leu Al a Ala IIe Leu Al a HIS Ile Ay Cys Thr Thr An Arg 1

5 15 Arg Ser Pro Qu Asn Ser Ay Arg
Arg Phe eGn Hs Gy 20
30 dn WAEQ?%E'?W Thr Phe Ile Leu Pro G u Adn Asp Ay Asn Eﬁ!’nﬁ‘g‘g“sﬂ

@IQ c;gﬁ TCA ac AR Gm c'rltJ: z?g TIQK Th;a"r P 95 n9 Tyr Asn
Thr Asnigj %vt ?%:b o A 2? 5
60 Pro G:noAs Igﬁe Seerr s g@ 5 ‘l‘_ LseuL%?Jn A I‘Leu du 65

Ifr gﬁn Tﬁ m (ACA GCC GGC gga'ir% yal Alggtar% licéb‘sn Ps” Thr G@n
Trp Leu‘{lﬁ &Eg;?s_ (% ﬁ; 07 90
95 Il e ao{/e Lys e 1&3.-: ﬁi/stcll(l zli'ytl Ir{'eLeu H‘e S%&n Al a -
100 105 110 Val dn Asn H s Thr Ala Thr Met
Leu O uCAA £CE| GOATAAT AT TRT ASEACA AAG GAT GGK GAC AAC GAC AAA TGT |2() 1655

125 Ser S48 £ CAI“&“@"E B SPRr T JYBVAPR 8GY TP AR, A9R L9 GYThr G n
130 140 Val Leu Asn A n Thr Ser Arg Leu
AQu || ean® WGEM@GTGOA £&X AZGr CTA|CA GGA GGC TGG TGG T GAT GCA - 1703 '
155 Ile ¢ys Lys Cys 1385 Bl "§§ Leth Thiy§13 LY 5P &FR B%sA® Alteu Leu G n G n
Thr Asn Qu 65 170 175

|| e Leutéysseirl ecHTSCGAAC TP6 MCNGEe ATGETAD @AT Giar EAS AGESCAG aateu 1751
180 Cys Gly Pro Ser|Apn Leu Asn Gly Met Tyr ;g%g Py GinArgCELp @pg Arg His Lys
G u duflt Asp Thr Leu E§§ Gu Gu 195 200

205 LyacaarAsss e Gloebt ywrreand/alccTiic Ang fdo ARRIcGEyfed Icec! | € 16h4
210 Thr Asn Lye Phe?idn Gly Ile Lys Trp Tyr X9 Ti(j GPYEG,QIYC;GI-‘ legg A n Leu Asn
Lys Ala Thr Thr Asn A8 Ser val Leu 2%% 48930

235 TaT TG cTC AAG2AE: AGh mdeY ATé AvcChtt L@ &4 Gbﬂ%ﬂ@h@%ﬁﬂ@r 1¥ab Hi's

Thr LeutitesekhLeu Lys Ala Thr Thr Me2Met Ile Arg Pro Ala AspSBhe
255 Leu Cys Ser 1488 Au dy Val LeAPOLeu Lys Asn Al a4%5%s Arg Qu Qu

124
PCT/ US92§5§&§.%% WHeddeha cretercoan crarrTTeAn Acac C CCAGTGCACT 1909

GCTGCGCACT GTCTERPCTT CCACCACAGA GGG ¢ TceerecTea 1969 270
A u Lys cBecadeicac ATECASEAGRY STAIAGCOTE THARCTTIA ﬂmﬁmﬁ TGERECALTT 2029 275

AACGGACCAA AG 8

hop Pr o AGpEGAACES mmgﬁ’m::ﬁ“” éi?é“'i‘“i o RadddEads o “”siﬁ%g‘%“ Vs ?ﬁ'e &
'ATGT 'AT CAG TAA AAAACA G CTTAT GT 0

- Asn Met aéseadéarc/Amsc cfcp cdaeTd/erTa TARCAUTYGTGT AAATACCCAT 2268

315 ATGTCCTGAA TTC 320 GI n Hs Arg Gu Asp Ay Ser Leu Asp Phe @I2ﬁ2Lys
Gy Trp Lys G U sy rNFORMATION FOR SEQ ID NO:6:

(i) SEQUENCE CHARACTERISTICS:
(A} LENGTH: 496 amino acids
(B) TYPE: amino acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(v) FRAGMENT TYPE: internal
(ix) FEATURE: :

{(A) NAME/KEY: Human TIE-2 ligand 2

{B) LOCATION: 1...496

(D) OTHER INFORMATION: from clone pBluescript KS
encoding human TIE 2 ligand 2

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

Met Trp Gln Ile Val Phe Phe Thr Leu Ser Cys Asp Leu Val Leu Ala
Aia Ala Tyr Asn Azn Phe Arg Lys Ser ;2t'Asp Ser Ile Gly iis Lys
Gln Tyr Gln égl Gln His Gly Ser gis Ser Tyr Thr Phe igu Leu Pro )
Glu ggt :zp Asn Cys Arg ggr ggr Ser Ser Pro ggr 3:1 Ser Asn Ala :

val Gln Arg Asp Ala Pro Leu Glu Tyr Asp Asp Ser Val Gln Arg Leu
65 70 78

Gln Val Leu Glu Asn Ile Met Glu Asn Asn Thr Gln Trp Leu Met Lys
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325 330 335 Tyr Lys Met Gy Phe Ay Ser
Pro Ser Ay Qu Tyr Trp Leu Ay Ann 340 345

350 u Phe Ile Phe Ala Ile Thr Ser An Arg @ n Tyr Ser Leu Arg Il e

355 WO 98/05779360 365 G u Leu Met Asp Tr FCHUSIWISSAsn
Arg Ala Tyr Ser @n Tyr Asp Arg 370 375

380 Phe His Ile Ay Asn8 Lys G.n Asn PPr Arg lLeu Tyr e%iL dy 385
390 Leu Glu asx %Ig %1:\ §sp Asn lfgtsz LZGOLﬁ?é;lge‘?e \{ E‘l‘f“l u ﬁﬁ.g e y Lys

G n Ser S@ninleln hsg Awlvki s1@6l ;ad\lag Thr Ala Val Met IXDTlu Ile Gly 410
415 du Phe Ser TRF Lys _Asp. Al Asn Asp Asn Cysiddkt Cys Lys Cys

420 Thr A;s Leu Asn Gln %&;ﬁs}%a Gluﬁ@ ﬁ% Q%UL%PeEefPtTﬁrspG y Ay Trp
Trp Phe AsﬁlAéﬁ.\.Qli éiny vBL WeRCAsn Gln Thr 43 Arg Leu Glu Leu Glrf4@u

445 Asn Leu4sAsn Gy Met PhelStyr Thr Ala Ay &% Asn His Gy Lys0Leu 450
455 Leu Glu Bis S50 LAS Fag Fhr |Asn pys 7oy flg LY?rGPhélEyégg]‘vPPro Arg Tyr
Ser lle Arcﬂ.n4§l5r Ser Glu Ile Asn Ly47ﬂau_ Gln Asp Lys Asn sé]r? "'_Phe Leu Glu

480 Ser Thr Thr Met M [le Arg Pro LaasAsp P¥|e 190 . 485

490 Lys Lm)‘{;%mmnm BOR Yo NG Ile Ile ggg Leu) GBE@SENCE
CHARACTERI ST! &5 EAerd-B 494 K iyd TYPE:

am no aci dﬁ-L % Glu(%‘-; §¥RAI\T$B&ESS:“ s?ng e B8 Eg:;%) ?rD)LY'?O%Id . linear

(ii) MOLEGEITYRHe Bhw@dirkeu Glu Yys LyFEFVEUREL Thr Ala Thr Va) HYAME/ KEY:

m ;230 2 . nous
e 1 g P BT i e o agm b E R AT RO s

Val Phe LeasnSeeu Ritd fhi Mébendth@edl Thrilser| Ash ey ABlar Ly Asp Pro Thr 5
10 266 || e G)é Cys S@65Asn A n Arg Ar@878sn Pro A u Asn Ser
Ay Arg Arbal Ala Lys Glu 625 Gln lle Ser Phe Arg Qsp Cys Ala Glu Val Phe 30 Tyr Asn

A g lle G iyt 3% @0 Resml AehY 21 ) PG Irhe ARUSRE Bhe Pro AsndD

290 5 A u His2asp y Asn Cys A G u. Ser Thr Thr Asp G n
Tyr Asn Th§er Thrgfiu Glu Ile Lys Ala Tymrys Asp Met Glu Ala Glgocpgrg% a Leu dn

. 3

Arg Asp Al @PraoHig ¥ gusﬂ%:ésm*a 5 %ég v he oin 70
75 &1 ot 3 en Lys Cel 3y n“§§s§ st & Bt MBER T u Asn Tyr
Thr A n Trkeg Thr Trp Lys Glu TS5 Lys Val Gly Phe Gly Bfh Pro Ser Gly Glu 95 Leu

5
Gn Lys Le'FyrGTlil-pAferL 323 Alalnecl\./\?' lphg Haf‘%grlvg{n lL)é\Sx 'ﬁaerr Agn%igegln Arg
' -1 360 ' 365
Tyr Val Leu Lys Ile His Leu Lys Asp Trp Glu Gly Asn Glu Ala Tyr
370 3758 aso
Ser Leu Tyr Glu His Phe Tyr Leu Ser Ser Glu Glu Leu Asn Tyr Arg
385 390 39s 400
Ile His Leu Lys Gly Leu Thr Gly Thr Ala Gly Lys Ile Ser Ser 1lle
405 410 . 415
Ser Gln Pro Gly Asn Asp Phe Ser Thr Lys Asp Gly Asp Asn AsSp Lys
420 . 425 ’ 430
Cys Ile Cys Lys Cye Ser Gln Met Leu Thr Gly Gly Trp Trp Phe Asp
435 440 445
Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Tyr Tyr Pro Gln Arg Gln
450 ' 455 460
Asn Thr Asn Lys Phe Asn Gly Ile Lys Trp Tyr Tyr Trp Lys Gly Ser
465 470 475 480
Gly Tyr Ser Leu Lys Ala Thr Thr Met Met Ile Arg Pro Ala Asp Phe
485 490 495

(2) INFORMATION FOR SEQ ID NO:7:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 478 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{(ii) MOLECULE TYPE: protein
(ix) FEATURE:

(A) NAME/KEY: Mature TL1 protein
{B) LOCATION: 1l...478
(D) OTHER INFORMATION:
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100 105 110 Ala dnlle dn dn Asn Al a

Val @ n Asn Hi's Thr Ala Thr Met Leu 115 120

125 Gu Ile Ay Thr Ser Leu Leu Ser An Thr Ala Gu A@n Thr Arg Lys 130
135 WO 98/05779 140 Leu Thr Asp Val Gu Thr Gn Val Leu AsrurGionndsyr Ser
Arg Leu Gu . 125

98/ 05779 PCT/ US97/ 13557

145 (xi) ssqgsm::z DESCRIPTION: SEQ fbHO:7: 160 Ile @n '
Leu Leu n_Ser Ser_Thr r Lys .ley Qu Lys @n 165
17 o Rl AR ek The:Bhe W K do e RS e e R AEg S e s

Lys Asn 3&1‘1 Hi®sUGly Gln 0ys ala WG 'rhr Phe Ile Leu Pi3%G1lu His Asp Gly 190

LeuGqus Lys_ |1 &% ey d 1|\:/ﬁ1t y Lys Hs Lys QU du Mt . 195

200 dsR 76" azg Glio%“A§§ Qgﬁ § "tiyd"@ thiPencip keR 93U G n Ay Leu

Val Ser Agkg asp A%ﬂ.ﬁ’ro His Val Glu Pro KkbOPhe Ser Ser Gln Lys 2é0 didmd Ser Phe lle

lle An Qu 8 u Qu Lys G n 8u Ser Arg Al a Theo 225 230

235 E;B Leu Glu HisoVat Meh %‘n“ﬂgr?lfse?h’r ISEnLEEP &RR F4s LePrfS9 n Leu Gu
Met )

Leu A Tyr Ile Val Glu asn %40 Lys Ser Glu Met ala’®th 1le ¢in
255 Val H's Asn Leu Il8sSer Leu Cys Thredys Au Ay Val legu Leu Lys

260 Gln Asn Ala Vaa/gln Asn Hiae Thr Ala Thg'p@tg.gu .19 }psc)\ygr!@ u du du
Lys Pro R 108, ASRR 280

28 Tyr &5 WO L e S The BE é %“ Ty 2o hrzslThr PP Ve Asn 290
295 Glu 'rhx- Gln vaooemwlbg:sx I!!ho ﬁmhﬁw&dgyeltme\,ﬁln RPlee Xats Asn Met Asp
Val

320 1% ggs?ﬁrl'e\?afe'f H-richid g?'g r/?fr“g‘;&il Ltggsﬁl‘d‘g?“sé?“ Gt BB Phe

325 'rhr Aen Glu I1¥3feu Lys Ile H.i.s Glu Lygaﬁn(%ér lné'ﬁ Ry clapuigys A u Tyr
Lys Met Ay Phe Ay Sedé¥Pro Ser G 170 175 345

350 G u 1‘9&‘ e Iféd‘ YehSiuFty |51¥é PIrALA al‘l' |1€“I/E§g $5F B%h Arg

355 Lys Glu Glu L @1u Asn Leu Gln Gl7y 1385 thﬂrq |{QH &0 Ile Gu Leu

Met Asp Trp G ui8sy Asn ArcaAla 200

380 Tyr e G’Fyrclﬁsﬁre'ﬁ\ u I8 }ewe Aspyhogs ﬂu’Lybr Gsn pam Tyr 385
380 53 i 2§

r Val Leu thgiys Gln Gln Leu Glu Le&olﬁ)etA 5 L'ﬁ-H Hi dﬁUALXS Gy H's
Thr Gy Tﬁs Ala Gy Lys Gas0Ser Ser 235 240
Leu Val Asn Leu Cys Thr Lys Glu Gly Val Leu Leu Lys Gly Gly Lys
245 250 255
Arg Glu Glu Glu Lys Pro Phe Arg Asp Cys Ala Asp Val Tyr Gln Ala
260 265 ) 270
Gly Phe Aan Lys Ser Gly Ile Tyr Thr Ile Tyr Ile Asn Asn Met Pro
2758 280 285
Glu Pro Lys Lys Val Phe Cys Asn Met Asp Val Asn Gly Gly Gly Trp
290 295 300
Thr Val Ile Gln His Arg Glu Asp Gly Ser Leu Asp Phe Gln Arg Gly
305 310 315 320
Trp Lys Glu Tyr Lys Met Gly Phe Gly Asn Pro Ser Gly Glu Tyr Trp
325 330 335
Leu Gly Asn Glu Phe Ile Phe Ala Ile Thr Ser Gin Arg Gln Tyr Met
340 345 350 -
Leu Arg Ile Glu Leu Met Asp Trp Glu Gly Asn Arg Ala Tyr Ser Gln
355 360 365
Tyr Agp Arg Phe His Ile Gly Asn Glu Lys Gln Asn Tyr Arg Leu Tyr
370 375 380
Leu Lys Gly His Thr Gly Thr Ala Gly Lys Gln Ser Ser Leu Ile Leu
385 390 395 400
His Gly Ala Asp Phe Ser Thr Lys Asp Ala Agp Asn Asp Asn Cys Met
408 410 . - 415
Cys Lys Cys Ala Leu Met Leu Thr Gly Gly Trp Trp Phe Asp Ala Cys
420 428 430
Gly Pro Ser Asn Leu Asn Gly Met Phe Tyr Thr Ala Gly Gln Asn His
435 . 440 445
Gly Lys Leu Asn Gly Ile Lys Trp His Tyr Phe Lys Gly Pro Ser Tyr
450 455 - 460
Ser Leu Arg Ser Thr Thr Met Met Ile Arg Pro Leu Asp Phe
465 470 47S

{2) INFORMATION FOR SEQ ID NO:8:

(i) SEQUENCE CHARACTERISTICS:
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405 410 . 415 Leu Ile Leu Hs Ay A a Asp
Phe Ser Thr Lys Asp Ala Asp Asn Asp ' 420 425

430 Asn Cys Met Cys Lys Cys Ala Leu Met Leu Thr Ay Ay Trp Trp Phe

435 WO 98/05779.40 445 Asp Ala Cys Gy PrBCHUSITBASL eu
Asn Ay Met Phe Tyr Thr Ala Ay 450 455

460 A n Asn H s Qa) LESCTRU4ES amEhy ddiRslys Trp His Tyr Phe Lys Gy 465
470 (B) 2YPE: amino acid 480 Pro Arg Tyr Ser Ile Arg Ser

NE: gle
Thr Thr het het | () SEREREONERIL RGP 485

(2) 1 NFORVATI ON FOR SEQ I D NO 15:
(i) SEQUENCE CHARNCHBEREQECBYPE: protein (A) LENGTH: 496 am no acids

(B) TYPE: ami no(&¥} FEATURE: (C) STRANDEDNESS: singl e (D)
TOPOLOGY: |inear (a, wamefeek) hdduEelid g%g’gémm otein (i x) FEATURE:
(A NAVE/ KEY: niTL2(B) rocarion: (B)..k8EATI ON. 1...496 (D) OTHER

| NFORVATI ON:  nouse(Dl| BTBER. IYBORMATION: (xi) SEQUENCE DESCRI PTI ON: SEQ

| D NO 15: Met Trp Gn lle Ile Phe Leu Thr Phe Ay Trp Asp Ala Val Leu Thr
i - (R4) SEQUENCE DESCRIPTION: SEQ ID NO:8: 15 Ser Ala Tyr Ser

Asn Phe Arg Lys Ser Val Asp Ser Thr Glsy Arg Arg
126 la A\ Ty @51;71%11 Phe Arg Lys Ser Met Asp Ser Ile Gly igs Lys

0
PCT/ US97/ 1%%1571‘1&' Gln val Gln His(kly Ser Cys Ser Tyr THY Phe Leu Leu Pro 30
Arg Tyr Arg I1é dn Asn Ay Pro C&/s Alzg Tyr Thr Phe Leusd.eu Pro 35

40 Glu Ket ASp AMB GYeliATUrSexsgeseiercher Mg Ber VBdrS@oAsstlaThr Tyr Met

Thr Asn A %al Gln Arg Asp Ala Pro Leu Glu Tyr Asp Asp ggr Val Gin Arg Leu
$0 55-
Gln Val Leu Glu Asn Ile Met Glu Asn Asn Thr Gln Trp Leu Met Lys
65 70 . 75 80
Leu Glu Asn Tyr Ile Gln Asp Asn Met Lys Lye Glu Met Val Glu Ile
85 30 95
Gln Gln Asn Ala Val Gln Asn Gln Thr Ala Val Met Ile Glu Ile Gly
100 105 110
Thr Asn Leu Leu Asn Gln Thr Ala Glu Gln Thr Arg Lys Leu Thr Asp
118 120 125
Val Glu Ala Gln Val Leu Asn Gln.Thr Thr Arg Leu Glu Leu Gln Leu
130 135 140
Leu Glu His Ser Leu Ser Thr Asn Lys Leu Glu Lys Gln Ile Leu Asp
145 150 185 160
Gln Thr Ser Glu Ile Asn Lys Leu Gln Asp Lys Asn Ser Phe Leu Glu
16s 170 175
Lys Lys Val Leu Ala Met Glu Asp Lys His Ile Ile Gln Leu Gln Ser
180 185 150
Ile Lys Glu Glu Lys Asp Gln Leu Gln Val Leu Val Ser Lys Gln Asn
195 200 205
Ser Ile Ile Glu Glu Leu Glu Lys Lys Ile Val Thr Ala Thr Val Asn
210 21§ 220
Aan Ser Val Leu Gln Lys Gln Gln His Asp Leu Met Glu Thr Val Asn
228 i 230 235 240
Asn Leu Leu Thr Met Met Ser Thr Ser Asn Ser Ala Lys Asp Pro Thr
245 250 285
Val Ala Lys Glu Glu Gln Ile Ser Phe Arg Asp Cys Ala Glu Val Phe
. 260 265 - 270
Lys Ser Gly His Thr Thr Asn Gly Ile Tyr Thr Leu Thr Phe Pro Asn
27% 280 285
Ser Thr Glu Glu Ile Lys Ala Tyr Cys Asp Met Glu Ala Gly Gly Gly
290 295 . 300
Gly Trp Thr Ile Ile Gln Arg Arg Glu Asp Gly Ser Val Asp Phe Gln
305 310 315 320
Arg Thr Trp Lys Glu Tyr Lys Val Gly Phe Gly Asn Pro Ser Gly Glu
32s 330 335
Tyr Trp Leu Gly Asn Glu Phe Val Ser Gln Leu Thr Asn Gln Gln Arg
340 - 345 350
Tyr Val Leu Lys Ile His Leu Lys Asp Trp Glu Gly Asn Glu Ala Tyr
355 380 ' 36%
Ser Leu Tyr Glu His Phe Tyr Leu Ser Ser Glu Glu Leu Asn Tyr Arg
370 375 3so
. Ile His Leu Lys Gly Leu Thr Gly Thr Ala Gly Lys Ile Ser Ser Ile
385 - 3%0 395 400
Ser Gln Pro Gly Asn Asp Phe Ser Thr Lys Asp Gly Asp Asn Asp Lys
408 410 415
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50 55 60 Val A n Arg Asp Ala Pro Pro Asp
- Tyr GQu Asp Ser Val G n Ser Leu 65 70 75

80 An Leu Leu Au Asn Val Met Gu Asn Tyr Thr An Trp Leu Met Lys

85 WO 98/65779 90 95 Leu A u Asn Tyr ptEUSITAIESIP ASn
Met Lys Lys u Met Ala Gu lle 100 105

110 @ n V hr, \Y lle Ay

115 ‘g’nzféq”\@}‘” ?6'3%& ¢1R Al ';25 T"?zgl"r?”s,erp L‘J’E ?‘eu“g an Thr Ala
A u dn A Cﬂ@l&yard_@stﬂim\ Asp Asn Glp(Met 'ry: Tyr Pro Gln ASP Gln

140 val du Thraddn \ ? Leu A§ g"n Thr Thrf L%iﬁ u Lleu dn Leu 145
150 450 Ye gg 455 @ Yﬁ|§ %élgr| | e Ser Thr
Tyr Lys mqurﬁ: (seryBevdLys| Aln T PlapMet Met Ile Arg Pro Bia Asp Phe 170
175 G n %% Ser Gu lle AT Lys Ile H's AsA?8ys Asn Ser Phe48@u QG u

180 G n Lys Val Leu Asp Met u. dy
Lys His Ser Qu (é) niibrhu&uourﬁ'on SEQ 1D Ndl!gg 200

205 Met Lys X&) @EQU amucekn Val Leu Val Ser Lys d@n Ser 210
215 (g‘ g-‘! %/&I“ RAiE&p Qu Leu Gu Lys Lys Leu Val Thr Ala
Thr Val Asn 225(0) srmgggggs? as 235

240 Asn Ser LeU(dJemoﬁmkyeliGela: n Hs Asp Leu Met Asp Thr Val Asn

245 . 255 Ser Leu Leu Thr Met Met Ser
Ser Pro Asn S(%t,‘;;L)gg fSE’F“f.‘eB“N a 260 265

270 Ile Arg Arg G u A n Thr Thr Phe Arg Asp Cys Ala Asp Val Phe

275 (A) NMKEh Coding Sequenc®85 Lys Ala Ay Leu Thr Lys Ser Ay
Ile Tyr Thr Leu ‘@ 'ﬁg{*@o r}ils‘” 290 295

300 Ser Pro Lys ??/r Cys Asn Met Asp Val Ay Gy dy 305

310 315 320 Ay Trp Thr Val Ile dn H's
Arg Qu Asp Ay Q@dr NAME/KEYp TRR: 1dand-3 325 330

gig Lys Ay Trp tg)) ggﬁ%gxﬁggog&%i%? quyféﬂ t?iﬁaPro Leu Ay Qu

domain sgﬂbnGgygAsn Au Phe lle
Ser Anlle Thr Ay Gn Hs Arg 360

365 Tyr Val LéuiLﬁQPFWﬁsE%@TE?% RER -"ITPF!‘OG?EI Ay Asn Gu Ala His 370
375 cc'rscg accreiChacChodiitrlNé %S&H&cp?&cmr atd erfl He Y. Ay QU
Ser Asn Tyr

Met Le 8

400 Ile Hi s LeuThr yLeuThrGIyThrAIaAIaLysIleSer Ser lle ’

405 b llen o & kaSEko Gl KL ARVPT ASLTE
G C c'ra sar GGC CTC CT G-CTG ATG’ G 3

Ser Thr ? !&%ph 4 b l6Y¥ Leu Leu Leu Leu Thr Met Ala 425

430 Cys Ile ®s Lys Q/s Ser Lmj Met Leu Thr GIysGIy Trp Trp. Phe Asp

435

Asn G C?S’(rc"lsr L§ GCC GG c cac c%é cz%*rgrg Sgr Asnl Leu
y %E ﬂgs Hisa C§A @Ap Ala Gl? Yy _His Arg Gln Ile H?

460 Asna2éhr n Lys Phe e Lys Tryp Tyr Tyr Trp Lysasdy Ser 465

470 475 480

CAG GTC CGG CGT GGC CAG TGC AGC TAC ACC TTT GTG GTG CCG GAG CCT 199

Gln Val Arg Arg Gly Gln Cys Ser Tyr Thr Phe Val Val Pro Glu Pro
40 45 s$0

GAT ATC TGC CAG CTG GCG CCG ACA GCG GCG CCT GAG GCT TTG GGG GGC 247
Asp Ile Cys Gln Leu Ala Pro Thr Ala Ala Pro Glu Ala Leu Gly Gly
$5 60 . €5

TCC AAT AGC CTC CAG AGG GAC TTG CCT GCC TCG AGG CTG CRC CTA ACA 295
Ser Asn Ser Leu Gln Arg Asp Leu Pro Ala Ser Arg Leu Hig Leu Thr
70 75 80

GAC TGG CGA GCC CAG AGG GCC CAG CGG GCC CAG CGT GTG AGC CAG CTG 343
Asp Trp Arg Ala Gln Arg Ala Gln Arg Ala Gln Arg Val Ser Gln Leu
8s S0 95

GAG AAG ATA CTA GAG AAT AAC ACT CAG TGG CTG CTG ARG CTG GAG CAG 391
Glu Lys Ile Leu Glu Asn Asn Thr Gln Trp Leu Leu Lys Leu Glu Gln
100 105 110 115

TCC ATC ARG GTG AAC TTG AGG TCA CAC CTG GTG CAG GCC CAG CAG GAC 439
Ser Ile Lys Val Aen Leu Arg Ser His Leu Val Gln Ala Gln Gln Asp
120 128 130

118
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Gy Tyr Ser Ile Lys Ala Thr Thr Met Met Ile Arg Pro Ala Asp Phe

485. 490 495 (2) | NFORMATI ON FOR
SEQ I D NO 16: (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH:

496 anm no acMi@9805779- = (B) TYPE: anino acid (O STReSDIEEM3Ss7
single (D TOPOLOGY: |inear '

127 aca Nfe @R60KRE/8AG ACA ACT ACC ATG CTG GCA CTG GGT GCC AAC CTC 87

PCT/ US97/ E¥S5¥le Gln Asn Gin)ThyCEECIHhE E-eupun &en Gly Ala (Aen) LEEATURE:

(A) NAME/ KEY: hTL2 135 (B) LOcATH: . 496 145" (D) OTHER

| NFORMATI Gide mauraac TAde Aahi@andad acc cac uéxm)c REQUEMCETORMGREEN | ON: 553FQ I D
NO 16: MMetTAgn G qln Thre Lye | AlRhGlPIRhrTHEs (Iee BB8r TBysAlasVallGluvalaleu Thr 1

5 5010 158 15 Ala Ala 8% Asn Asn Phe Arg Lys

Ser Met AsqaeSEfc IdrR Ao/ ch¥Saday8To cac atc ans X&t: caa aTe cTe eac AAcZ® s
30 "Arg TyrelAr gal lteuGhen kils THry L&eRiECyBetrysTyhr Gh MdteLbeGinENgHT O
35

65 40 170 45 Gu NBE Asp Asn Gy Arg Ser Ser

Ser Ser ThicaT¥de Mk Add RS xR 8r GAG5QGG CAG ATG CTG cﬁ
60 Val d rsedr gexA%rAi'lﬁ: Ren ﬂi’sol.d Ww1hy Ardidin/séx §Q SZ% rkegekr eu 653!
70 180 185 . 80199 n Leu Leu Au a8%: Val Met

%:Lé\ﬁ”ewéysl%*&%fnW@”ﬁ%ﬁmﬁﬁg &5 ﬁ“@fa@ﬁ% o o

A@n Asn Alz@ao Asn Hi s
Thr Al a Val_ _Met

igg T Seg'?n §§Algﬁ iﬁ) ValrﬁngIE %\‘hr Gggogig gﬁ “ggﬁg egrﬁTTE GArg 7Lze’u (%3438

Leu @ n Leu 145 150 155
160 GG GAA CAA CTG CAC AGT CTC CTG G ACC GGG ACC CTG 775
Lys Arg Glu Gln Leu His Ser Leu Leu Gly Hia Gln Thr Gly Thr Leu
230 235 . _ 240

GCT AAC CTG AAG CAC AAT CTG CAC GCT CTC AGC AGC AAT TCC AGC TCC 823
Ala Asn Leu Lys His Asn Leu His Ala Leu Ser Ser Asn Ser Ser Ser
245 250 255

CTG CAG CAG CAG CAG CAG CAR CTG ACG GAG TTT GTA CAG CGC CTG GTA 871
Leu Gln Gln Gln Gln Gln Gln Leu Thr Glu Phe Val Gln Arg Leu Val -
260 265 270 275

CGG ATT GTA GCC CAG GAC CAG CAT CCG GTT TCC TTA AAG ACA CCT AAG 919
Arg Ile Val Ala Gln Asp Gln His Pro val Ser Leu Lys Thr Pro Lys
280 285 290

CCA GTG TTC CAG GAC TGT GCA GAG ATC AAG CGC TCC GGG GTT AAT ACC 967
Pro Val Phe Gln Asp Cys Ala Glu Ile Lys Arg Ser Gly Val Asn Thr
285 300 305

AGC GGT GTC TAT ACC ATC TAT GAG ACC AAC ATG ACA AAG CCT CTC AAG 1015
Ser Gly val Tyr Thr Ile Tyr Glu Thr Asn Met Thr Lys Pro Leu Lys
310 . 315 __— 320

GTG TTC TGT GAC ATG GAG ACT GAT GGA GGT GGC.TGG ACC CTC ATC CAG 1063
Val Phe Cys Asp Met Glu Thr Asp Gly Gly Gly Trp Thr Leu Ile Gln
325 ' 330 . - 335

CAC CGG GAG GAT GGA AGC GTA AAT TTC CAG AGG ACC TGG GAA GAA TAC 1111
His Arg Glu Asp Gly Ser Val Asn Phe Gln Arg Thr Trp Glu Glu Tyr
340 345 350 3ass

ARA GAG GGT TTT GGT AAT GTG GCC AGA GAG CAC TGG CTG GGC AAT GAG 1159
Lys Glu Gly Phe Gly Asn Val Ala Arg Glu His Trp Leu Gly Asn Glu

=

360 365 370
GCT GTG CAC CGC CTC ACC AGC AGA ACG GCC TAC TTG CTA CGC GTG GAA 1207 -
Ala Val His Arg Leu Thr Ser Arg Thr Ala Tyr Leu Leu Arg Val Glu
375 -7 380 385
CTG CAT GAC TGG GAA GGC CGC CAG ACC TCC ATC CAG TAT GAG AAC TTC 1255

Leu His Asp Trp Glu Gly Arg Gln Thr Ser Ile Gln Tyr Glu Asn Phe
390 395 400
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Leu Gn Hs Ser Ile Ser Thr Tyr Lys Leu Qu Lys Gn Ile Leu Asp

165 170 175 d n Thr SerGIuIIeAsnLysIIe
H s Asp Lyiv%)o Ser Phe Leu GQu 180

190 Lys Ly '8y Asp Met Gu Asp Lys His Ile Ile Gu Met PGTH-’SPW#””

195 200 205 Ile Lys Au GQu Lys Asp GQu Leu
A n Val ¢ASUCTR|GSSeAGE \GAGCRGS AR CGG TAG(AGC CTC TCT GTG AAT GALSAGC 1303

220 Ser FAeleyfiy aer;q}"Léﬂa GB 157 Ty Fe kewferTHel AR Aem S®AI Asn 225

230 235 240 AR Ser Val Leu G n Lye d@n

G n H s Xepaceurdies BEC VAL X% AGC CTG GCT CCT CAG 846 ACC AAG 1351 250
255 Asn igagJSEELFthP VRS 3¥F N sSér"% %é’E“APH‘ S}¥ Wp“?r Thr

260 265 Ala Arg GQu Gnlle Ser
Phe Arg 7epaGgsacll arAgacV/ate lRae AAT Gar ap?:?icc ATG TGT AAA TGT G280 1399

285 Lys PhenSer\Thy &yy Pl_yst Ase G'yﬁlﬂt?eA Fyqitet gys Firp C¥feAPRro Asn 290
295 Oser ProGuGIu‘leLysAlaTyrﬁ%Asnl\/bt Asp Al a
Ay Ay &d¢ a2685cTe TCT 66A 666 TGe Bdd) TTT GAT GCC TGT GGC XL TCC AAC 1447

320 Gy GrmpMehridd ek @ yCohy Arp T¥R P@Ieuhdksplﬁqyssmy leu $wp2Phe G n

325 45830 460 335 Lys Ay ™ Lys Gu Tyr Lys Val
Ay Phe @ ar®ledd Ar@ofactriT @cdd 61T cat cag cac 3¢ cac aac arc aar ?1455

350 Tyr ey Alseucﬂ M 1ASTYrGryr Rlee Vel HiercXd His|IeuTHis Aye fle1achn A

355 470 © 360 475 365 Tyr VARO[ eu. Lys e H| s Leu Lys
ASp Trp Ly AFY oS el sacrfic T coa ced/8cc ace Tac T cAd¥6C 1543

380 Ser glpUibyArg\TRpHiss krpe ﬂw:&é &B19e Pnﬁs!r&}kk t rJeQUHAs k1yyr Arg 385
390 485 395 400 49% His Leu Lys Ay Leu Thr
no o e S pef

| MR g Coatd ot EncBls %‘g HTEEE ASh i@%%ﬁ%i?cw ME ASReay
Asp Asn =Y 1) . 508 430
Cys | CX v.:Y'.; QIS Ser Leu I\/Et Leu Thr Phe As

5 ° e ol Mt Miome Afx@%srzi o L
Asn Ay HEdrAdageR Y ecgg'r gﬁ@:ﬂéﬁg CCCTCTAATT GTGARATTGC TGGGTGCTTG 1776

128 ARGGCACHEE O8I IRFGTEG AACCATACTC TTTCCCCCTC CTGCTGCATG CCCGGGAATC 1836

PCT/ US97 CEBELFATCA ACTY 50 455 460 A®4%hr
Asn Lys Phe Asn @y ﬂu‘sSRﬂﬁoﬁribnTﬁﬁqTiﬁ NEIfb Lys Gy Ser 465

470

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 509 amino acids
{B} TYPE: amino acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(v) FRAGMENT TYPE: internal
(ix) FEATURE: '

(A) NAME/KEY: TIE ligand-3
{(B) LOCATION: 1...509
(D) OTHER INFORMATION:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:

Met Leu Cys Gln Pro Ala Met Leu Leu Asp Gly Leu Leu Leu Leu Ala
1 ' S 10 15
Thr Met Ala Ala Ala Gln His Arg Gly Pro Glu Ala Gly Gly Ris Arg
20 25 30
Gln Ile His Gln Val Arg Arg Gly Gln Cys Ser Tyr Thr Phe Val Val
3s 40 45
Pro Glu Pro Asp Ile Cys Gln Leu Ala Pro Thr Ala Ala Pro Glu Ala
50 - 88 60
Leu Gly Gly Ser Asn Ser Leu Gln Arg Asp Leu Pro Ala Ser Arg Leu
65 : 70 75 80
His Leu Thr Asp Trp Arg Ala Gln Arg Ala Gln Arg Ala Gln Arg Val
:1:3 90 95
Ser Gln Leu Glu Lys Ile Leu Glu Asn Asn Thr Gln Trp Leu Leu Lys
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Gy Tyr Ser Ile Lys Ala Thr Thr Met Met Ile Arg Pro Ala Asp Phe

485 490 495 (2) | NFORMATI ON FOR

SEQ I D NO 17: (1) SEQUENCE CHARACTERI STI CS: (A) LENGTH 1512
base pairs WO9805778) TYPE: nucleic acid (O STRANDEDMEIAISI1 883 €

(D) TOPOLOGY: |inear (ii) MOLECULE TYPE: DNA (i x) FEATURE:

(A) NAME/ KEY: Coding 1§8quence ) LOCATI ON: 1. '1&509 (D)

OTHER | NFORMAEh@b1n Sor 11e Lys(vy NOWHKEKro Wee kigand $ay ain ara (B)
LOCATION: 1...151218 (D) OTER | NFORVATI O\ 125 (xi ) SEQUENCE

DESCRI PTI OSgn Rep [Rhr1¥le GAFQARUTCLFIRICALr (Phx @gk“ IRPGALA GeBAGLYEGC AGC CTC
CTC CTT CTey G tew et Rl RinlHE 360 A4 chilned dilotd 2 G Ry Ser Leu

Leu Leu Vahayal 1 150 160 15
GCC ACC AT@GYGCLuGhx &I VA 1LeAaACALIAIMCABa GNE 866 1yl TACE16(Het 96

. 170
AL TN Ve o5V Rkn A £ (B neh S Lt A8 AEPAAL IS b crc

CAC GGC CAGLA GkrAkEy TAG PECGLAAG Geu Gln Gl¢4nxy asfl ArglAlalmin ¥ah Val G n

HsS Ay His Cys Sa%PS Tyr r Phe | e#90 3 205 . 40

45 CTG CORPRASITER @i @fc%cggﬁgltcﬁ'b&“c%f g Bretecafetac

192 Leu PrgebysinSeliu GAys Ke® dOuScIH Qelr @idspr dn Teli ) HE8rcY @nASp S0
55 225 60 TOR3IMAC ACC CTC CAG 29A GAA TCA CTG G20 AAC CCA
CTG CAC CTEMEEY™ Leu Alphamdieupkyf Hif den Iepnfit 3l beséer AP Asn Pro

Leu H s Legeld derB8er Leu Gln ¢ln 61n G1A0Gin Gln Leu Thr Glu Phédval Gln
80 AAG TTG CCC ACC (88 CAG GIG AAA CAsssCTG GAG CAG GCA2a8G CAG AAC

288 Lys LedrpripuTNel Gng TLe Va3l A1y $1a] hsp Sindits Grp Yl Sesuled &yAsn
85 g, 220, ks Sk Yad. Phe oln aep cys Wg o T18GATAGTER CIP AAG AAG
CTA GAG AGE BT aag R TAfSead 36" Asioo f 5 t¥u Lys Lys
Leu u Ar gaAl Ber ITerLSexr Ghy ValeTyerhr Ile Tyr Glu Th®OAsn Met Thr Lys 105
110 05 310 : 315 320
Pro Leu Lys Val Phe Cys Asp Met Glu Thr Asp Gly Gly Gly Trp Thr
328 330 335
Leu Ile Gln His Arg Glu Asp Gly Ser Val Asn Phe Gln Arg Thr Trp
340 - 34s 380
Glu Glu Tyr Lys Glu Gly Phe Gly Asn Val Ala Arg Glu His Trp Leu
35§ 360 368 _
Gly Asn Glu Ala Val His Arg Leu Thr Ser Arg Thr Ala Tyr Leu Leu
370 375 380
Arg Val Glu Leu His Asp Trp Glu Gly Arg Gln Thr Ser Ile Gln Tyr
385 390 398 400
Glu Asn Phe Gln Leu Gly Ser Glu Arg Gln Arg Tyr Ser Leu Ser Val
. 405 : 410 415
Asn Asp Ser Ser Ser Ser Ala Gly Arg Lys Asn Ser Leu Ala Pro Gln
420 425 430
Gly Thr Lys Phe Ser Thr Lys Asp Met Asp Asn Asp Asn Cys Met Cys
435 440 445
Lys Cys Ala Gln Met Leu Ser Gly Gly Trp Trp Phe Asp Ala Cys Gly
450 455 460
Leu Ser Asn Leu Asn Gly Ile Tyr Tyr Ser Val His Gln His Leu His
465 470 . 475 480
Lys Ile Asn Gly Ile Arg Trp His Tyr Phe Arg CGly Pro Ser Tyr Ser
485 490 495
Leu His Gly Thr Arg Met Met Leu Arg Pro Met Gly Ala
500 508

(2) INFORMATION FOR SEQ ID NO:11l:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 503 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{(ix) FEATURE:

(A) NAME/KEY: mTL3
(B) LOCATION: 1...503
(D) OTHER INFORMATION: mouse TIE ligand-3
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AGG TCG AAG CTG GAG CAG GIC CAG CAG CAA ATG GCC CAG AAT CAG ACG 384
a VI n G

Arg Ser Lys Leu Gu n dad n An Mt Ala @n Asn A n Thr
115 120 125 GCC CCC ATG CTA GAG CTG G&&C
ACC AGC CTOVeRONEL CAG ACC ACT GCC

432 Al a Pro Met LeoT/BS9n/3ss? Gy
Thr Ser Leu Leu Asn A n Thr Thr Al a 130 135

140 CAG ATC CGC AAG CTG ACC GAC ATG GAG CGCT CAG CTC CTG AAC CAG ACA

480 dGAn lle Arg Lys Leu Thr Asp Met GQu Ala Gn Leu Leu Asn A n Thr
129 (YO SSOOBVCED DESCRIPTION: SEQ ID NO:ll:
PCT/ US97 4,

160 TCA %\éi'%&r?f'éﬁp ceolleoie "Aﬁ’G“‘é‘é&“ﬁA&%&'ﬁ‘*ﬁ é’rt“r‘éc"it@ll\‘Ac AAG

528 Ser Mig Hviet GAsrrrAI GLuGhha Mtity Plp Eﬂlmairwclﬁhmd_eus A VAar Msn Lys
165

G GAG ¥C CAG CTG CTG CTA
CAG AGG 8889 cga@’&m%"c&é‘ CPF &3S val vl Fso QAR GFT, AEIEF FHBeu Leu Lou
A n Arg GiA desSalewrel Mh:Callal€le B8 Glu Ala Leu Glyl @0y ser asn ser 185
190 GGC CASMAC AGC GCG CTC S3AG AAG CGG TTG OB GCC CTG GAG ACC AAG

624 Ay &R RMmApReR Ly Spe i £F8 Hggieed @ HWTET 1P &R &gar Lys

195 Ala Gln Arg 212061n Arg Ala Gln Arg vép etcéﬁ @Q@&Q\GLg\ GTG GCC ACC
ATC CTC AGC AAG AAG GCBAAG CTGCIG - 9672 Adn A@n Guesl u Leu Al a Ser

Ile Leu &R Fypshpy sy Thy Gdn) Brp ey Leu Lz&@e“ Glu Gln Ser Ile 12@5

220 AAC AT i God Hrg OBl A6 AGCVREG IR ETE %tﬁcéﬁé
720 Asn Thr Leuiger Arg G n Ser Ake Ala Leu Thr Asnasl u Arg Gly 225
230

Asn Gln Thr 'l.'h',g3§hr Met Leu Ala Leu GRY(AlaChAéh CE&x Ml aﬁ[@mﬁG CAC AAC

100 ACC GRE HAR it B SAF e and Vs 8200 Gl V18 fyo A< o

255 AGC !G]iG;ﬁG@hEAGuCﬁG; GEG > ThEGein Gemu%ﬁx (€1 G:GIBAASQA\A AGG
816 Ser Lr%u Aégng galan Le&ﬁieung nli‘%lé Leu 120 H| $ LehugVaI @:ﬁ gal u Arg
ln
260 28005 185 27 - 150
Arg Leu Gln Gly Arg Asn Arg Ala lLeu Glu Thr Arg Leu Gln Ala
195 200 208
Glu Ala Gln His Gln Ala Gln Leu Asn Ser Leu Gln Glu Lys Arg Glu
210 215 . 220

Gin Leu His Ser Leu Leu Gly His Gln Thr Giy Thr Leu Ala Asn Leu
225 230 ' 238 ’

. 240
Lys His Asn Leu His Ala Leu Ser Ser Asn Ser Ser Ser Leu Gln Gln
245 ’ 250

- 255
Gln Gln Gln Gln Leu Thr Glu Phe Val Gln Arg Leu Val Arg Ile Val

260 265 270
Ala Gln Asp Gln His Pro Val Ser Leu Lys Thr Pro Lys Pro Val Phe
275 280 285
Gln Asp Cys Ala Glu Ile Lys Arg Ser Gly Val Asn Thr Ser Gly Val
290 295 300

Tyr Thr Ile Tyr Glu Thr Asn Met Thr Lys Proc Leu Lys Val Phe Cys
30s 310 1315 320
Asp Met Glu Thr Asp Gly Gly Gly Trp Thr Leu Ile Gln His Arg Glu

325 330 a3s
Asp Gly Ser Val Asn Phe Gln Arg Thr Trp Glu Glu Tyr Lys Glu Gly
340 345 350
Phe Gly Asn Val Ala Arg Glu His Trp Leu Gly Asn Glu Ala Val
358 ' 360 365
Arg Leu Thr Ser Arg Thr Ala Tyr Leu Leu Arg Val Glu Leu His
370 375 380
Trp Glu Gly Arg Gln Thr Ser Ile Gln Tyr Glu Asn Phe Gln Leu Gly
3ass 380 395 ' 400
Ser Glu Arg Gln Arg Tyr Ser Leu Ser Val Asn Asp Ser Ser Ser Ser
405 410 415
Ala Gly Arg Lys Asn Ser Leu Ala Pro Gln Gly Thr Lys Phe Ser Thr
420 . 425 , 430
Lys Asp Met Asp Asn Asp Asn Cys Met Cys Lys Cys Ala Gln Met
435 440 445
Ser Gly Gly Trp Trp Phe Asp Ala Cys Gly Leu Ser Asn Leu Asn Gly
450 455 460

Ile Tyr Tyr Ser Val His CGln His Leu His Lys Ile Asn Gly Ile Arg
465 470 475 480
Trp His Tyr Phe Arg Gly Pro Ser Tyr Ser Ile His Gly Thr Arg Met

485 490 495
Met Leu Arg Pro Met Gly Ala

250

Leu

His

Asp

Leu
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GCT AAC GCC TCG GCC CCG GCC TTC ATA ATG GCA GGI GAG CAG GIG TTC
Ala Asn Ala Ser Ala Pro Ala Phe Ile Mt Ala G4 u

y
wo0 98/05779285 CAG GAC TGI GCA GAG ATC CAG CCC TCT @,
e

280

GCC AGT GGT GIC
Ala Ser Ay Val

ATC CAG GTG TCC AAT ¥ ACG AAG CCC AGG AAG GTG TTC TGT

Ile G@n Val Ser A%Q)Ait@oibirﬂexsr& GEQ' £H hps1daAl

310

AGG TGG ACC CTG 4
Trp Thr Leu Ile C%l

335 AAT GEC ACC

340

CAC TGG CTG

365

370

(

CAG CTC ACC
1152 dn Leu Thr

GCC CAG TAC GAA
Ala dn Tyr a uf

395

415
1296

Thr

912 A n Asp Cys Ala Qu Il

290

)90
375

fiﬁ’é%a'
b

Hs Trp Leu Ay Asn du Val

Val

BRLSTICS Y

ino acids

Hi s

ION: 1,...4
@nAR@:

T TTC CAC CIG GEC

)

% SEATENGEs

295

a

dn Val

Phe Cys 305

Phe

864
275

1948Y
Gn Arg Ser Ay Ala Ser

300 TAC ACC
960 Tyr Thr

320 GAC CTG CAG AGC AGT GGA GGC

008 Asp Leu An Ser Ser Ay Ay Arg
325
Gsu%\“ﬁn ﬂﬁs@A&ﬁij@eAAC TGG AAG GAT TAC AAA CAG GGC
1056 Asn Ay Thr (Pl ToRORO%e M&eaArg Asn Trp Lys Asp Tyr Lys An Qy

TTC GGA GAC CCA GCT GGG GAG
“@Fé?féem 1104 Phe Ay Asp Pro Ala @Ay Qu

350

5 1200 T.r%
{sgg.xggVN:ngQ ID NO:12:

355

330

- 360
C TCT CTG CGT GTG GAG CTG CAA GAC

héﬁ‘{n bQﬂ-z%Qgé/ﬁd idu Leu G n Asp

GAA GEC CAC GAG GCC TAT

390

Gu Gy Hs Au Ala Tyr

ala Phe Leu AfdQia £ 1 \ai6AGeCEly e é&pAGITGiFCIr&T G GIC GGG
TAC AGC GzA TCA

Tyr Ser JArgsSer Pro Glu Asn Ser Glykpy Arg Tyr Asn Arg

GCA &F&%ﬁ“@é\%ﬁ% IS ﬁncphgl%gﬁs

PCT/ US97/ 1@5539::/0@'13' Chy XapgCld ITYSehB!SQ‘hr Lran Bad ILesuG.'G MASMPThla Ser

Hia4€§£ Glu

Pro
65

His
Ile
Val
Ser
val
145
Leu
Ile
Glu
Lys
Glu
22%
Gln
Leu
Lys
Ser
val
306
His
Lys
Phe

Leu

val
val
Gln
Gln
130
Leu
Ser
Leu
Met
Glu
210
Leu
Lys
Cys
Pro
Gly
290
Phe
Arg
Met
Ile

Met

1248 SSer

Met
Glu
Aen
115
Thr
Asn
Thr
Lys

Glu

Glu
Asn
100
His
Ala
Gln
Tyr
Ile

180
Gly

195

Asn
Glu
Gln
Thr
Phe
275
Ile
Cys
Glu
Gly
Phe

355
Asp

Leu
Lys
Gln
Lys
260
Arg
Tyr
Asn
Asp
Phe
340
Ala

Trp

Pro
Asn
85

Met
Thr
Glu
Thr
Lys
165
His
Lys
Gln
Gln
Leu
245
Glu
Asp
Thr
Met
Gly
32%
Gly
Ile

Glu

Asp
70

Tyr
Lys
Ala
Gln
Ser
150
Leu
Glu
His
Gly
Leu
230
Glu
Val
Cys
Ile
Asp
310
Ser
Asn
Thr

Gly

85
Phe

Thr
Ser
Thr
Thr
135
Arg
Glu
Lys
Lys
Leu
218
Asn
Leu
Leu
Ala
Tyr
295
Vval
Leu
Pro

Ser

Asn

Ser er
Gln Trp

Glu Met
1058
Met Leu
120
Arg Lys

Leu Glu
Lys Gln

Asn Ser
18§

Glu Glu

200

val Thr

Arg Ala
Met Asp

Leu Lys
265

Asp Val

280

Ile Asn

Asn Gly
Asp Phe

Ser Gly
345

Gln Arg

360

Arg Ala

Gln
Leu
90

Ala
Glu
Leu
Ile
Leu
170
Leu
Leu
Arg
Thr
Thr
250
Gly
Tyr
Aan
Gly
Gln
330
Glu
Gln

Tyr

123

G u Asn A nigeu Tyr Ar

Lys Leu
75
Gln Lys

Gln Ile
Ile Gly
Thr Asp
140
Gln Leu
155
Leu Gln
Leu Glu
Asp Thr
Gln Thr
220
Thr Asn
235
Val His
Gly Lye
Gln Ala
Met Pro
300
Gly Trp
31s ]
Arg Gly
Tyr Trp
Tyr Met

Ser Gln

Leu

n Hie

Val
Gly

Val

Tt s e

Gln His ELu Glu

Leu
Gln
Thr
12§
val
Leu
Gln
His

Leu
208
Tyr

Asn
Asn
Arg
Gly
285
Glu
Thr
Trp

Leu

Leu
365

Glu Asn
9s

Gln Asn

110

Ser Leu

Glu Thr
Glu asn
Thr Asn
178
Lys Ile
180
Lys Glu
Ile Ile
Ser Val

Leu Val
258

Glu Glu

270
Phe Asn

Pro Lys
Val Ile

Lys Glu
a3s

Gly Asn

350

Arg Ile

Tyr Asp Arg
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80
Tyr

Ala
Leu
Gln
Ser
160
Glu
Leu
Glu
Gln
Leu
240
Asn
Glu
Lys
Lys
Gln
320
Tyr
Glu
Glu

Phe

Ay

Phe Ser



CTT GAC TCA GAC AAC GAC CAC TGT CTC TGC AAG TGI GCC CAG GIG ATG 1344 Leu

Asp Ser Asp Asn Asp His Cys Leu Cys Lys Cys Ala @ n Val Mt 435

440 445 TCT GGA GGG TGG TGG TTT GAC GCC TGI G&C CTG TCA

AAC CTC AAYQIENSTT 1302 Ser Ay Ay Trp Trp Phe Asp Ala Cys BFT/USEUI3SE Asn
45

Leu Asn Gy 450 460 GIC TAC TAC
CAC GCT CCC3g\C AAC AAG TAC A#6 ATG GAC GCC AT4aCCC 1440 Val Tyr Tyr His

Ala Pro Hﬁoﬂe rellyy Benl’ ymu SRt Xep TEryadd e.eAr'gnAGEn Lys Gly His 470
475

GCC TCT %aﬁ*é‘m’ m_L ég 9PG§ égﬁTTC ‘br cg)cg IQG%gA’gngCfeSTSr SGTAI a

Ser Arg Nid Ser Thr Lys Asp Ala A8Bp Asn Asp Asn CYB Meb4995 Lys Cys Ala .495

ATG ATA CGG.CCT TT 425 430 1512
Vet |1e HYMBFE ﬁ“@? A?‘é’ ke 15D Phe hepydla Cye Gly Pro 5§ |AGRORMATI ON FOR
SEQ I D mu]-&an Gl.y Ket (Phe ﬁEWENCﬁmm:EWGSTﬁ@GL Lys Leu (ddh LENGTH 503

am no aci ds 450 I%) TYPE45am no acid 460 %C STRANDEDNESS single
(D) TOPCEXYSFle hufedFP is e Ehe) LDROREe RIPEIYHEBE il Arg Ser(y) FRAGVENT

TYPE. | N Bk met uat, (f1) ;U%u Asp Phe (A) NAVE/KEY: #PE 1 gand- 4
(8) LOCATTORR ettt 1AL OTHES® | NFORMATI ON: (xi)

SEQUENCE DESCRI P 1 Met Lgu Ser Gn Leu Ala Met Leu Gn
Ay Ser Leu Leu (2 %ﬁiﬁ%*‘gﬁggk gEQ ID Llea

10
15 Ala Thr MeiiSeseouaiceAtaniGiorefisriids: Arg GI n Au Ala Asp Arg Ay

20 (A) LENGTH: 491 mi.no acids 30 Cys G u Thr

Leu Val vVal @n H's
Ay H's Cys Ser! F" oampoo aedd ) 35 40
45 Leu Pro Lys kO ,é’“% Pro Gy Pro Qu Val Ser Arg Asp 50

55 60 Ser Asn Thr Leu G n Arg Gu Ser Leu Ala Asn Pro Leu
H s Leu Gy 634i) MOLECULE TYPE: prypein 75 80

Lys Leu Pro TM"‘G‘W“@‘?’F Val Lys Gn Leu Gu @n Ala Leu G n Asn

85 ) NRME/KEY: chTL1 95 Asn Thr G n Trp Leu Lys Lys
Leu du Arg Ala (B)eLQ ION: 1.J.e4B2u

(D) OTHER INFORMATION: chicken TIE-2 ligand 1

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

Ala Phe Leu Ala Ala Ile Leu Ala His Ile Gly Cys Thr Thr Gln
1 5 10 15
Arg Ser Pro Glu Asn Ser Gly Arg Arg Phe Aesn Arg Ile Gln His Gly
: 20 25 30
Gln Cys Thr Tyr Thr Phe Ile Leu Pro Glu Gln Asp Gly Asn Cys
35 40 45
Glu Ser Thr Thr Asp Gln Tyr RAsn Thr Asn Ala Leu Gln Arg Asp Ala

. 50 55 60
Pro His Val Glu Gln Asp Phe Ser Phe Gln Lys Leu Gln His Leu Glu
65 70 75 80
His Vval Met Glu Asn Tyr Thr Gln Trp Leu Gln Lys Leu Glu Ser Tyr
85 : 90 1]
Ile Val Glu Asn Met Lys Ser Glu Met Ala Gln Leu Gln Gln Asn Ala
100 . 105 110
Val Gln Asn His Thr Ala Thr Met Leu Glu Ile Gly Thr Ser Leu Leu
115 120 128
Ser Gln Thr Ala Glu Gln Thr Arg Lys Leu Thr Asp Val Glu Thr Gln
130 138 140
val Leu Asn Gln Thr Ser Arg Leu Glu Ile Gln Leu Leu Glu Asn Ser
148 150 : g §-1:3 160
Leu Ser Thr Tyr Lys Leu Glu Lys Gln Leu Leu Gln Gln Thr Asn Glu
165 170 175
Ile Leu Lys Ile His Glu Lys Asn Ser Leu Leu Glu His Lys Ile
180 _ 18§ 190
Glu Met Glu Glu Arg His Lys Glu Glu Met Asp Thr Leu Lys Glu Glu
19% 200 205
Lys Glu Asn Leu Gln Gly Leu Val Thr Arg Gln Ser Tyr Ile Ile Gln
210 215 220
Glu Leu Glu Lys Gln Leu Asn Lys Ala Thr Thr Aan Asn Ser Val Leu
225 230 2358 240
Gln Lys Gln Gln Leu Glu Leu Met Asp Thr Val His Thr Leu Ile Thr
24§ 250 255
Leu Cys Ser Lys Glu Gly Val Leu Leu Lys Asn hAla Lys Arg Glu Glu

Arg

Arg

Leu
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100 105 110 Arg Ser Lys Leu GQu dn Val dn

Gndn Mt Ala An Asn @n Thr 115 g ) _}_20

125 Ala Provipbghsise G u Leu Ay Thr Ser Leu Leu Asn n Thr

130 135 140 dn lle Arg Lys Lg'uh%s?”}fé 7
Met Gu Ala A n Leu Leu Asn G n Thr 145 150

155 h‘BQ\ Ser Ar t 288p Ala G n Met R76 G u Thr Phe Leu
Ser Thr As%l'il‘%" ggg Phe Arg Asp Cys Asp Real Tyr Gln Al f3Y Phe Asn

175 Leu Qys Asrn GynIie Tykerthd que @y ALE ﬁnnnhy&'aheﬁeﬁzﬂ-p@ﬂol:@lé an

180 290 185 295 190 300

131 Ia.ga \}\b‘g}’é‘ﬁo%??’r@“ Met Asp Val Asn Gly Gly Gly Trp Thr Val g;g

PCT/ US97/ 16155?&15 Glrg & mncherseél ﬁeJ—QHqué s :&lagci,ettrg fydlaleu G u Thr
Lys. 325 GBesdAn Gu Gu
Leu Al a Se?“Y’I I“!S‘ \Me& s“’r}yéeAI ‘é"‘f_)gg’s-' L‘é‘tx Eb‘u TY’-‘ ‘rmG-eu Gly Aen 215
220 Asn Theyd-eHe Slle Phe TNz 2ondl dedlotl @\ﬁf Gy 225
230 ¢ 358 360 " ﬁ%o Leu Ar gsﬁ y é\,&qg Hi s Asn
Ser Ser Le®AwL S“ Hek %&p TEPNCYY Glyf Asn Arg Ala Tyr Ser GDul¥yr Asp Arg 250

255 Ser L u.Nals ey, L ks 388, Val Ay Arg
260 - eg'ksxf‘ QLQ 4‘2‘% Alaﬁ GM@ Lyg &'ln %lénA)(z\%o ;-g Lexs'ﬁyxmlgusg}( Li Pr o Al a
Phe |1 e MeBisAsar @ly Chm PGInGMaltayﬁheln Ser Ser £&\D Ile Leu His Gly 1\15280

4050 Ser Ser Al a_Sefl%¥ y Val
ggg dn As&uqéﬁe @e@ % Lys As% Illar Hap %gg%%oﬁd af:y%?ﬂaetf |c sgt.ﬁa ger Asn

Al a Thr LyslaPLeu Adet t.gns Tzl GEhGlQ/‘Bt[B%p Phe Asp Ala Cys c1§19m Ser
315 435 g Leu CR4#P Ser Ser Ay A 94%rg Trp Thr Leu lle
Adn Arg Ar@erLﬁ“ Asn Gly Met he 'ry ghx: Ala Gly Gln Asn b @ly Lys Leu

335 Asn @ XsnTbl.‘Ly\&Bﬂe ﬁ?i‘ P:lﬁeaﬁ iy rghéb‘igs-ré% H‘é zggpﬂ}’ rs%yh &4

340 gGI y Qu H's
Trp Leu d §e’-A§'h’-‘G*\§ %‘F “ﬁgl IH @rg Pro Leu3&®d Phe 360
365 A n Leu Thr Arg Arg R°a Al a Tyr Ser L#P Arg Val Qu Leu @ n Asp 370
375 . (2) DHORIAPISH woRd mﬁu& @dqa a Tyr Ala A n Tyr Qu His
PheHiSLeUG( E F éﬁs iVal Val Gy T ?§95G S

r du Asn al Va r Ser er
jgg > q'ﬁ %%?&m%? acids 415 Al a-GIyy Xrg dn Sgr Ser Leu
Val Leu @ n Asn T;cn SeraNBEONERS: EBlhgle 420 425
430 (D) TOPOLOGY: linear

(1i) MOLECULE TYPE: protein
(ix) FEATURE:

(A) NAME/KEY: mTL1
(B} LOCATION: 1...497
(D) OTHER INFORMATION: mouse TIE-2 ligand 1

(xL) SEQUENCE DESCRIPTION: SEQ ID NO:14:

Met Thr Val Phe Leu Ser Phe Ala Phe Pheiala-hla Ile Leu Thr His
1 s 10 15
Ile Gly Cys Ser asn Gln Arg Arg Asn Pro Glu Asn Ser Gly Arg Arg
20 25 30
Tyr Asn Arg Ile Gln His Gly Gln Cys Ala Tyr Thr Phe lle Leu Pro
35 40 45
Glu His Asp Gly Asn Cys Arg Glu Ser Thr Thr Asp Gln Tyr Asn Thr
50 -1 60
Asn Ala Leu Gln Arg Asp Ala Pro His Val Glu Pro Asp Phe Ser Ser
€5 70 . 75 80
Gln Lys Leu Gln His Leu Glu His Val Met Glu Asn Tyr Thr Gln Trp
85 90 95 .
Leu Gln Lys Leu Glu Asn Tyr Ile Val Glu Asn Met Lys Ser Glu Met
100 108 110
Ala Gln Ile Gln Gln Asn Ala Val Gln Asn His Thr Ala Thr Met Leu
118 120 125
Glu Ile Gly Thr Ser Leu Leu Ser Gln Thr Ala Giu Gln Thr Arg Lys
130 135 140
Leu Thr Asp Val Glu Thr Gln Val Leu Asn Gln Thr Ser Arg Leu Glu

125
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Leu Asp Ser Asp Asn Asp His Cys Leu Cys Lys Cys Ala G n Val Met 435

440 445 Ser Ay Ay Trp Trp Phe Asp Ala Cys Gy Leu Ser
Asn Leu Asn d 450 455 460 Val Tyr Tyr
Hs Ala Prd¥ SZ¢h Lys Tyr Lys Met Asp Ay lle Arg 465 PCT/US97/13557 470
475 480 Trp His Tyr Phe Lys Gy Pro Ser Tyr Ser Leu Arg

Al a Ser Arg Met 485 158 490

495 Mot 1eec QLeBr Lo Gl A 5be Leu ser The Tyr 399 Leu alu Lys oid) | NFORVATI ON
FOR SEQ I D NO 19: 165 [ l SEQUENCE 1@8ARACTERI STI CS: 175 (A

LENGTH: UP¥oFeh 38 ThE pgn Glu I1

e Le(' YOrFAR: Hif G  kymmdigg Ser v ()

STRANDENMGSE1u $180L¥s Ile Leu clk BetTERDcDE Lyd iHl8alya Glu Giu Mek) MOLECULE
TYPE: DNA 195(i X) FEATURE: 200 (A) NAMBKEY: Codi ng Sequence

(B) LOCAmpCRhr Leu LymSlu Glu oye GluephesroEEFGINGIRVIEAY (Mol Ser Arg (A

NAVE/ KEY;, 1 | O\ 4 D
OTHER | %%%;%B\I( Fid 'ﬁéa‘éfﬁ ala A ﬁh'fvé}’E) B35 hestt by ald Q”Z‘EB) LocATI O
1...60 &asn Asn Aen($3r OIeiHERY NF@MQTF(NGIRUI-% iGl8 Leadet Bm]mhnce S

250
%cgg/eg B 6 GRULAPHIE 68 1au cye e iys c1u a1y var Leu 132

260 265 fea P/ Uso7/ 13557
(Xi) SEQENGEY DE'SCH,'P'GD.@‘GI\SEQAIIDaN&the P Wcﬁ"hl'ET&ﬂ'ElTCC TTT GCT

TTC CTC S6T EORIAT & B feh W& ser o1y 112 myr The fie Tyr Phe

290 295 300
" Asn Val Pro Glu Pro Lys Lys Val Phe Cys Asn Met Asp Val Asn Gly
305 310 ) - 318 ¢ 320
Gly Gly Trp Thr Val Ile Gln His Arg Glu Asp Gly Ser Leu Asp Phe
325 330 338
Gln Lys Gly Trp Lys Glu Tyr Lys Met Gly Phe Gly Ser Pro Ser Gly
340 345 350
Glu Tyr Trp Leu €ly Asn Glu Phe Ile Phe Ala Ile Thr €er Gln Arg
358 360 365
Gln Tyr Met Leu Arg Ile Glu Leu Met Asp Trp Glu Gly Asn Arg Ala
370 375 . 380 ,
Tyr Ser Gln Tyr Asp Arg Phe His Ile Gly Aesn Glu Lys Gln Asn Tyr
385 3%0 3ss 400
Arg Leu Tyr Leu Lys Gly Bis Thr Gly Thr Ala Gly Lys Gln Ser Ser
405 410 415
Leu Ile Leu His Gly Ala Asp Phe Ser Thr Lys Asp Ala Asp AEn Asp
420 425 430
Asn Cys Met Cys Lys Cys Ala Leu Met Leu Thr Gly Gly Trp Trp Phe
435 440 445
Asp Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Phe Tyr Thr Ala Gly
450 455 460
Gln Asn Hie Gly Lys Leu Asn Gly Ile Lys Trp His Tyr Phe Lys Gly
465 470 ' 475 480
Pro Arg Tyr Ser Ile Arg Ser Thr Thr Met Met Ile Arg Pro Leu Asp
485 - 490 495
Phe

Asn

{(2) INFORMATION FOR SEQ ID NO:15:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 496 amino acids
(B) TYPE: aminc acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein
{ix) FEATURE:

{(A) NAME/KEY: mTL2
{B) LOCATION: 1l...496
{D} OTHER INFORMATION: mouse TIE-2 ligand 2
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:
Met Trp Gln Ile Ile Phe Leu Thr Phe Gly Trp Asp Ala Val Leu Thr

1 10 15
Ser Ala Tyr Ser Asn Phe Arg Lys Ser Val Asp Ser Thr Gly Arg Arg
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Met Thr Val Phe Leu Ser Phe Ala Phe Leu Ala Ala Ile Leu Thr Hs 1
5 15 ATA GGG TGC AGC AAT CAG CGC CGA

AGT CCA GAA GGG AGA AGA 96 Ile Ay Cys Ser Asn @E@g
.Ser Pro Qu %&3@5;9(3 y Arg Arg 20 q Shridbsh

30 TAT AAC CGG ATT CAA CAT GGG CAA TGT GCC TAC ACT TTC ATT CTT CCA
144 Tyr Asn Arg Ile2@ n Hs d Pha0|| e Leu Pro

é/ a Tyr Thr
35. Arg Tyr Arg I}g Gln Asn Gly §§° ’E%A oA ECUARES TGT CGT GAG

AGT ACG Agh GAz i‘z\@su\&mﬁré%r Ser d&Zsﬁ-umHI &ymt&u:m S\(& Arg Qu
Ser Thr Thr Ap A n Tyr Asn Thss

60 AAC G&ncﬁi@ e ARRAR YA remrq:&!lpm Gty seedaéwrl'#err

%10 Asn Aldn Ll G c‘i(,gaéﬁ 8 ePle@uHhdh \@L eEﬁer%SQe‘Ph&t sSer 65

T CTG GAA
CAT GIG ATes G WTPATIml@P&?ﬂ'@@l “Et 1‘2881'1(! ﬁlty*?tLéLF Gly Fle Leu Qu

H s Val Thr 51 90
95 CTG ke Stk éﬁ }g valiga fem) A’ﬁ%oe"r'g e ‘A‘Alc“ﬁTéli %l“rééee‘&{‘i’ ATG

336 Leu GmrLﬁ Lew IGuusds mﬁy’rhd AdaValu @lo mmmm/se‘senhr@mp Met

1100 G CAG AAT GCA.
GIT cAG AL A ATV eZ;TE’ch’;“ The ’%%4"{;'3 aet‘;% Ped's ﬁ& Asn Al a
Val @ n A&J&u"hﬁa Tihs sNraziI'&rseNEthi_aty: Lys Leu ﬁl]sﬁ Lya G].n Ile I.eu Asp 120

125 GAG ATA GGA ACC A

AAG
432 G u | I38cFRF FRF It"e&"t‘eﬁYSeﬁgT ﬁﬁ“ W AGf‘us ngt rfre“AFb“ Lys 130

135 Gln Lys Val asp-MetAG @Y HIAGs&CG16A6 i amd CAA ACT
TCT CGA CIT GAG 195 480 Leu Thr A&99 Val A u Thr d2e%al Leu Asn A n Thr
Ser Arg L a4t fAy Gln Lys Asp Glu Leu|§jn Val Leu Val Ser Lyg@ln Ser

160 ATA GAG ma%&mw%, THA 165 AGCTAGIAAG CTA- GAG AAG CAA

528 Il e GgpsLeu Leu Asrp3ger Leu Ser Thr 3ys Lys Leu G u Lggod n

165 Asn Ser Leu Ust0Gln Lys Gln Gln His &siﬁhemtcxﬂi) TAA GAGAARA AAT GAA
ATC TTG AAG ATC CAT n_ &% Thr Asn du

Ile Leu L>ﬁser| F%u l;neg gﬁuﬁy gie'&s%e%%rer szro Asn Ser: nyger Ser Leu Ala 185

190 TTA TR fh AchTcASLA IdInT Thr G A& Wa@bym&%% @AA GAG
624 Leu Leu Au H78 Lys |le Leu A%BAvket }1/_ Lys2#%s Lys GQu

195 _ Lys Ala Gly %Thr Lys Ser Gly Ilezﬁg: Th u@\ltr R&e WAMG UGAA GAG

AAA GAG AMfe.Chlo GAd ECITIGETRIAGH T cye A.ﬁnettm %60 clrolpeatys Gu G u
Lys Gu As3psleu A n Ay LewdMal Thr 315
Gly Trp Thr Val Ile Gln His Arg Glu Asp Gly Ser Leu Asp Phe Gln
a2s 330 a3s
Lys Gly Trp Lys Glu Tyr Lyes Met Gly Phe Gly Asn Pro Leu Gly Glu
340 348 350
Tyr Trp Leu Gly Asn Glu Phe Ile Ser Gln Ile Thr Gly Gln His Arg
355 360 365
Tyr Val Leu Lys Ile Gln Leu Lys Asp Trp Glu Gly Asn Glu Ala His
370 375 aso
Ser Leu Tyr Asp His Phe Tyr Ile Ala Gly Glu Glu Ser Asn Tyr Arg
385 3%0 395 400
Ile His Leu Thr Gly Leu Thr Gly Thr Ala Ala Lys Ile Ser Ser Ile
405 410 415
Ser Gln Pro Gly Ser Asp Phe Ser Thr Lys Asp Ser Asp Asn Asp Lys
. 420 425 430
Cys Ile Cys Lys Cys Ser Leu Met Leu Thr Gly Gly Trp Trp Phe Asp
435 440 445
Ala Cys Gly Pro Ser Asn Leu Asn Gly Gln Phe Tyr Pro Gln Lys Gln
450 455 460
Asn Thr Asn Lys Phe Asn Gly Ile Lys Trp Tyr Tyr Trp Lys Gly Ser
468 470 - 475 480
Gly Tyr Ser Ile Lys Ala Thr Thr Met Met Ile Arg Pro Ala Asp Phe
' 485 450 ° . 495 o

(2) INFORMATION FOR SEQ ID NO:16:
(i) SEQUENCE CHARACTERISTICS:

{A) LENGTH: 496 amino' acids

(B) TYPE: amino acid

{(C) STRANDEDNESS: single
(D} TOPOLOGY: linear
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210 215 220 CGI CAA ACA TAT ATA ATC CAG
GAG CTG GAA AAG CAA TTA AAC AGA CCT 720 Arg An Thr Tyr Ile Ile d@n

GQu Leu Au Lys G n Leu Asn Arg Ala 225 230

235 WO9805779 540  ACC ACC AAC AAC ACT GTC CTT CAG ARCTUSSI/RSST CTG
GAG CTG ATG GAC 768 Thr Thr Asn Asn Ser Val Leu Gn Lys Gn @n Leu
G u Leu Met Apfl) MOLECULE TYPE: prot¥da 250

255  ACA GTCUGACFERWREFT GIC AAT CIT TGC ACT AAA GAA GGT GTT TTA CTA

816 133 : WD 98/ 05779
PCT/ US97/ 13557 {A}hLoctinomt & Aegsdeu Val Asn Leu Cys Thr Lys Gu Gy Val

Leu Leu (D) OTHER INFORMATION: human 288-2 ligand 2 270 AAG GGA.
GGA AAA AGA GAG GAA GAG AAA CCA TTT AGA GAC TGT CCT GAA 864 Lys Oy

Gy Lys Arg qh,%ﬁqﬁﬁeswﬁsdﬁ&ewf’é}a QET%ArﬁSRoQ%S Ala Gu 275

280 GGA CAC ACC ACA AAT GGC ATC TAC
ACG TTA ¥SATTRFGln 1139'}2- %ﬁ! FIBHeTlLWQ«eSe&erG:yB Hisp Aba VAArLésITha y |l e Tyr
Thr Leu

TCT ACA %%A &%YKTQO%“&F T4 ﬁ*@rsé.‘&é’gi‘rg‘%&ﬁ‘&‘r‘ §X iye 1380 Pro Ao Ser

Thr GQu ﬂgj'rkkemdgyﬁﬂl‘aﬂyts @& ﬁxpc&ibtmﬁ myﬁlnx@yem Leu Pro -~ 310
315 G. CGA CGI' GAG GAT
GGC AGC 81%“5%1’“9 Aiﬁ%@’cﬁ% @y fgnéff p'°‘°Fh i |é§"| %l c’a"%% APY PRy Gu Asp Ay
Ser Val ¥€pcln Arg Asp Ala Pro 3%b Glu Tyr Glu Asp Ser388l Gln Ser Leu 335

TTT CAG 88G ACT TGG AAA GRA TAT AAA GIG GGASTTT GGT AAC CCT 8RCA 1056 Phe
G n Arg T Leppley Sleydpnrypl Met Gly AspTys,TheyQinaTrp ey Met Lys 340
345

Leu Glu Asn Ty He G Aap ndd ket &I@a% Aed £ACGeld @™ TCG CAA
CTG ACT AAT CAG 10404 Gly A u Tyr 10sp Leu Ay Asn Quo Phe Val Ser @ n Leu
Thr Asn €l Gln Asn AlgnoVal Gln Asn His Thr Alpg¥al Met Ile Glu Ile @85 CAA CGC

1
oo FIE ALY AL X0 CH M RGBT UG i S0 Mo T

375 val Glu Thr Gl88{al Leu Asn Gln Thr Thr Arg Leu Glu Leu Gln Leu
145 150 155

160

Leu Gln His Ser Ile Ser Thr Tyr Lys Leu Glu Lys Gln Ile Leu Agp
165 170 175

Gln Thr Ser Glu Ile Asn Lys Ile His Asp Lys Asn Ser Phe Leu Glu

leo 188 190 :
Lys Lys Val Leu Asp Met Glu Asp Lys His Ile Ile Glu Met Gln Thr
198 200 205
Ile Lys Glu Glu Lys Asp Glu Leu Gln Val Leu Val Ser Lys Gln
210 215 220
Ser Ile Ile Glu Glu Leu Glu Lys Lys Ile Val Thr Ala Thr Val Asn
225 230 23s 240
Asn Ser Val Leu Gln Lys Gln Gln His Asp Leu Met Asp Thr Val
245 250 258
Asn Leu Leu Thr Met Met Ser Thr Ser Asn Ser Ala Lys Asp Ser Thr
260 265 270
Val Ala Arg Glu Glu Gln Ile Ser Phe Arg Asp Cys Ala Asp Val Phe
278 : 280 285
Lys Ala Gly His Thr Lys Asn Gly Ile Tyr Thr Leu Thr Phe Pro
290 295 300
Ser Pro Glu Glu Ile Lys Ala Tyr Cys Asn Met Asp Ala Gly Gly Gly
305 310 318 320
Gly Trp Thr Ile Ile Gln Arg Arg Glu Asp Gly Ser Leu Asp Phe Gln
328 330 3358
Lys Gly Trp Lys Glu Tyr Lys Val Gly Phe Gly Ser Pro Ser Gly Glu
340 345 350
Tyr Trp Leu Gly Asn Glu Phe Ile Ser Gln Ile Thr Asn Gln Gln
355 360 36%
Tyr Val Leu Lys Ile His Leu Lys Asp Trp Glu Gly Asn Glu Ala
370 375 380
Ser Leu Tyr Asp His Phe Tyr Ile Ser Gly Glu Glu Leu Asn Tyr Arg
385 390 398 400
"Ile Hig Leu Lys Gly Leu Thr Gly Thr Ala Ala Lys Ile Ser Ser Ile
405 410 418
Ser Gln Pro Gly Asn Asp Phe Ser Thr Lys Asp Gly Asp Asn Asp Lys
_ 420 425 . 430
Cys Ile Cys Lys Cys Ser Leu Met Leu Thr Gly Gly Trp Trp Phe Asp
435 440 . 445
Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Phe Tyr Pro Giln Arg Gln

Asn

Asn

Asn

Arg

Tyr
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GCT TAC TCA TTG TAT GAA CAT TTC TAT CTC TCA AGI GAA GAA CTC AAT 1200 Al a
Tyr Ser Leu Tyr Qu H's Phe Tyr Leu Ser Ser Qu G u Leu Asn 385

390 WO 98/05779 395 400 TAT AGG ATT CAC Sdtruséissh
CTT ACA GGG ACA GCC GGC AAA ATA AGC - 1248 Tyr Arg Ile H's Leu Lys Ay Leu

Thr Gy Thr Ala Gy Lys Ile Ser 405 410

415 AGC T _TTT A A@&KO GAC AAC

1296 Ser ﬁ @%ﬁ%ﬁv%?’* %% %ﬁ ’% LR &8 Ygrﬁﬁ'”A@E" %’B éGA X, S8Ep Asn

420 Gly Tyr Ser IX@%ys Ala Thr Thr Met Mb80IL&NrgA¥ve ABR Xdpl PREC AAA TGT
TCA CAA ATG CTA ACA GGABEBGC TGG TGG 4994 Asp Lys Cys |#%6 Q/s Lys Cys Ser

G n Met Leu Thr ‘[{ A39
445 TTT GAT GCA ﬁﬁbaﬂﬂfxo BOR SE8 ﬁ'(g AAC' GGA ATG TAC TAT CCA CAG
1392 Phe Asp Aka) @FQUQH mumsesnm:cseu Asn Ay Met Tyr Tyr Pro G n

450 1512 base pairs 450 AGG CAG AAC ACA AAT AAG TTC
AAC GGC ATT AAA ﬁm"é&b e 1440 Arg Gn Asn Thr Asn Lys Phe Asn
Ay Ile Lys Tr p ﬁgowﬁp nwéaé 470 475
480 GOC TCA CGC TAT & GOC ACA ACC ATG ATG ATC CGA CCA GCA

1488 Ay Ser G‘f“‘l'gg ELE’EquyQ“N a Thr Thr Met Met Ile Arg Pro Ala

485 495  GAT TTC TAA _

1497 Asp Phe (&) “m’im 2)CadMRERIMEREN FOR SEQ | D NO 20: (i)
SEQUENCE CHARACTHE®)S 134

WO 98/ 05779 E’g m INFORMATION:

: PCT/ US97/ 13557 -
(A) LENGTH. 498 am no aci ds (B) TYPE: am no acid (O

STRANDEDNESS: si ng)eNAME/KEYS TIB) LI@PA-@GY: | i near
LOCATION: 1...1512
(D) OTHER INFORMATION:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

ATG CTC TCC CAG CTA GCC ATG CTG CAG GGC AGC CTC CTC CTT GTG GTT 48
Met Leu Ser Gln Leu Ala Met Leu Gln Gly Ser Leu Leu Leu Val Val
1 5 ' : 10 158
GCC ACC ATG TCT GTG GCT CAR CAG ACA AGG CAG GAG GCG GAT AGG GGC 96
Ala Thr Met Ser Val Ala Gln Gln Thr Arg Gln Glu Ala Asp Arg Gly
20 25 30
TGC GAG ACA CTT GTA GTC CAG CAC GGC CAC TGT AGC TAC ACC TTC TTG 144
Cys Glu Thr Leu Val Val Gln Hie Gly His Cys Ser Tyr Thr Phe Leu
as 40 45
CTG CCC AAG TCT GAG CCC TGC CCT CCG GGG CCT GAG GTC TCC AGG GAC 192
Leu Pro Lys Ser Glu Pro Cys Pro Pro Gly Pro Glu Val Ser Arg Asp
50 55 - 60

TCC AAC ACC CTC CAG AGA GAA TCA CTG GCC AAC CCA CTG CAC CTG GGG 240
Ser Asn Thr Leu Gln Arg Glu Ser Leu Ala Asn Pro Leu His Leu Gly

65 70 75 80

AAG TTG CCC ACC CAG CAG GTG AAA CAG CTG GAG CAG GCA CTG CAG AAC 288
_Lys Leu Pro Thr Gln Gln Val Lys Gln Leu Glu Gln Ala Leu Gln Asn

85 90 95
ARC ACG CAG TGG CTG AAG ARG CTA GAG AGG GCC ATC AAG ACG ATC TTG a3s
Asn Thr Gln Trp Leu Lys Lys Leu Glu Arg Ala Ile Lys Thr Ile Leu
100 ) _ 108 110
AGG TCG ARG CTG GAG CAG GTC CAG CAG CAA ATG GCC CAG AAT CAG ACG 384
Arg Ser Lys Leu Glu Gln Val Gln Gln Gln Met Ala Gln Aan Gln Thr
115 120 125
GCC CCC ATG CTA GAC CTG GGC ACC AGC CTC CTG AAC CAG ACC ACT GCC 432
Ala Pro Met Leu Glu Leu Gly Thr Ser Leu Leu Asn Gln Thr Thr Ala
130 135 140
CAG ATC CGC ARG CTG ACC GAC ATG GAG GCT CAG CTC CTG AAC CAG ACA 480

Gln Ile Arg Lys Leu Thr Asp Met Glu Ala Gln Leu Leu Asn Gln Thr
129
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(i) MOLECULE TYPE:’ protein (v) FRAGVENT TYPE: i nternal (1 x)
FEATURE: “(A) NAVE/ KEY: 1N1C2F (chinera 1) (B) LOCATI ON:

1...498 (D) OTHER | NFORMATI ON: (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NO WP 9ED Thr Val Phe Leu Ser Phe Ala Phe Leu Al a APQI/DS®I/ass? Thr

Hs 1 5 10 15 1le Ay Cys
Ser Asnygdn Arg Arg Ser Rg® G u Asn Ser GygArg Arg 20

25 30 Tyr AsnArgIIeGnHls GyGnQ/sﬁaTyr Thr Phe
|| e LeuT¢% AGA ATG GATJECC CAG ATG CCA GAG ACQ(FTT CTG TCC ACC AAC AME ( usid s Asp
Gy Asn ey GMPRYL i Ml PRQ £ Thgyinenia fite mhe agp Ly

Asn Ala Leu An Arg Asp Ala Pro sVaI G u Pro Asp
Phe Ser CBRIGAGSAAC CAG c'rc CTG CTA CXO AGG CAG AAG CTC CAG FAG CTT CAG 576 80
G n Lysleefiy hBHG%“L’éEP &Py hgvs G‘b‘alaggeFl'G‘tX“Aé?P Byn g%g LepnGim p '
85 95 Leu An L Leu Gu Asn Tyr Ile
Val d ucéercahlbha¢3asc$ecc Ciro Wt AAG ©GG TTG CAGLEEC cT¢ 6AG Acc anc 10554
110 Al aGty fyn| éNGISﬁrG*# Asw qﬁuvanvamg RewdiinHhka Teu @)y Thar Lyt Leu
115 120 0o 125 Au & Ay Thr Ser Leu Leu Ser
A n Thr cgé ard UndleacTOfc 468 AdtS atc ctkBRec anc Aac coe ane chbddere
140 LeuecThrelAsplv@luCen Ma Sdm IVal LdwesSeAdysClys Rin Ggs LéugLéeu G u 145
150 210 155 218 160 B*®¢ G n Leu Leu Gu Asn Ser

Leu Ser pABrachybrd Yekiclesc @l A cEtNece cre ace pAC aTc ¢82 cec age

170
20
175 Leuakfurid BeddserTArg A3A Sddl Alhealse el yrhrl hen Hile Glu dArgSelpn Se-r'

180 225 185 230 1RBSLeu Leu Gu H s249s |le Leu Gu
Met G U ycégéc | frelXSe %\H ﬁ TCC AG is céfg 768

205 Leure&pnr mfamLx;sg sle¥esé§ T Ghn & ¥ dasu gl Thr 210
215 2285 Arg A n Thr Tyrzsblelle Gln Gluzsesu AQu Lys @n Leu

Asn Arg Ala 225

T S O TR SRR S o

u Val Asn Leu
Cys Thr Lys G.u Géc Val Leu Leu 260 265

270 Lys SGTyRAR§ ¢ XRSUA r CPIRET TAFa G §64
275 Afa ““g gg T2 gf‘.‘ %%g Iﬁ’%zgsgfwgﬁygﬁ @E ge%"g:y H's Thr Thr
55 5 gl e T B2 o oo e S 1
300 Pro n
q"é%se: c1 Qb’ @e{g%/ sGFyG]?’r ﬁf“‘\’hr I le lle
An Arg Arg Cgu Asp Ay Ser a? Asp -
TAC ACC ATC CAG GTG TCC AAT GCA ACG AAG CCC AGG AAG

310 nASP Cys Ma gig 10
GTG TTC TGT 960
Tyr Thr Ile Gln Val Ser Asn Ala Thr Lys Pro Arg Lys Val Phe Cys

308 310 315 320
GAC CTG CAG AGC AGT GGA GGC AGG TGG ACC CTIC ATC CAG CGC CGT GAG 1008
Asp Leu Gln Ser Ser Gly Gly Arg Trp Thr Leu Ile Gln Arg Arg Glu
325 330 - 33S
ART GGC ACC GTG AAT TIT CAG CGG AAC TGG AAG GAT TAC AAA CAG GGC 1056
Asn Gly Thr Val Asn Phe Gln Arg Asn Trp Lys Asp Tyr Lye Gln Gly
340 345 350

TTC GGA GAC CCA GCT GGG GAG CAC TGG CTG GGC AAT GAA GTG GTG CAC 1104
Phe Gly Asp Pro Ala Gly Glu His Trp Leu Gly Asn Glu Val Val His
358 360 365

CAG CTC ACC AGA AGG GCA GCC TAC TCT CTG CGT GTG GAG CTG CAA GAC 1152
Gln Leu Thr Arg Arg Ala Ala Tyr Ser Leu Arg Val Glu Leu Gln Asp
- 370 375 380

" TGG GAA GGC CAC GAG GCC TAT GCC CAG TAC GAA CAT TTC CAC CTG GGC 1200
Trp Glu Gly His Glu Ala Tyr Ala Gln Tyr Glu His Phe His Leu Gly
385 390 as9s 400

AGT GAG AAC CAG CTA TAC AGG CTT TCT GTG GTC 6GG TAC AGC GGC TCAx 1248
Ser Glu Asn Gln Leu Tyr Arg Leu Ser Val Val Gly Tyr Ser Gly Ser

405 410 415%
GCA GGG CGC CAG AGC AGC CTG GTC CTG CAG AAC ACC AGC TTT AGC ACC 1296
130
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325 330 335 Phe A n Arg Thr Trp Lys Au Tyr

Lys Val Gy Phe Ay Asn Pro Ser 340 345
350 Ay G uwkysgiggrs Leu Gy Asn Gu Phe Val Ser Gn Leu Thr Asprfkéinasss
355 360 365 A n Arg Tyr Val Leu Lys Ile H's

Leu Lys ASR diy afhleid ¥YelFarQeh val BADcin Asn Thr ser Phe 362 Thr

380 Ala Tyr Ser Leuaz2byr G u H s Phe 425 Leu Ser Ser (#80d u Leu Asn 385
390 0Q.T S ulL Ay
L el @ﬁmggtah géic Iﬁm g7 crc re Fha! ¥6r 8k EhE ddeSakl LYSas

Leu Cys Lys Cys Ala Gln Val Met
135 WGs98/ 05779 44
PCT/ US97/ 13557

i ERER R Emsmapiionm o

450 poLys Cys | S Lys Cys
Ser An Met Leu Thr

& b °T ¢ ,;440
445 Phe /’@@ N2 sm ?ﬁsgf%fiisﬁ ﬁ‘h yﬁsrﬁ‘g gﬁw geGLys > IO450

Tyr Tyr Trp Lys 465
480 Gy 66 en r%MEéigq_gSCNG& W TFPrrc'WeS q rre'r P’F“é) Al 3488
485 TP Hi.? ;;g Pl}qu y Pro ser 'I‘yr Se F/g?ea Ser ATy (2)

| NFORVATI ON FOR SEQ I D NO 21: (i ) SEQJENCE CHARACTERI STI Cs:
(A) LENGATG AZBICGGaEer afGr%\C ATC TAA (B) TYPE: nucleic acid eel2

STRANDEDNf2SST 1€ Avg %ra: eu R6p f}¢ TOPOLOGY: |inear (ii) MOLECULE

TYPE: DNA (i x EATURE: (A) NAME/ KEY: Coding Sequence
(B) LOCATION:. 1...1488 (D) OTHER | NFORMATI ON:
(2) INFORMATION FOR SEQ ID NO:18:

(i) SEDQUENCE CHARACTERISTICS:
(A) LENGTH: 503 amine acids
{(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
{v) FRAGMENT TYPE: internal
(ix) FEATURE:

(A) NAME/KEY: TIE ligand-4
(B) LOCATION: 1...503
(D) OTHER INFORMATION:

{xi) SEQUENCE DESCRIPTION: SEQlID NO:18:

Met Leu Ser Gln Leu Ala Met Leu Gln Gly Ser Leu Leu Leu Val Val
1 s _ 10 18

Ala Thr Met Ser Val Ala Gln Gln Thr Arg Gln Glu Ala Asp Arg Gly
20 25 30

Cys Glu Thr Leu Val Val Gln His Gly His Cys Ser Tyr Thr Phe Leu

35 40 458
Leu Pro Lys Ser Glu Pro Cys Pro Pro Gly Pro Glu Val Ser Arg Asp
S0 55 60

Ser Asn Thr Leu Gln Arg Glu Ser Leu Ala Asn Pro Leu His Leu Gly

€5 70 75 80

Lys Leu Prc Thr Gln Gln Val Lys Gln Leu Glu Gln Ala Leu Gln Asn

85 90 95

Aen Thr Gln Trp Leu Lys Lys Leu Glu Arg Ala Ile Lys Thr Ile Leu
100 108 110

Arg Ser Lye Leu Glu Glm Val Gln Gln Gln Met Ala Gln Asn Gln Thr

115 120 ‘ 125
Ala Pro Met Leu Glu Leu Gly Thr Ser Leu Leu Asn Gln Thr Thr Ala
130 135 140

Gln Ile Arg Lys Leu Thr Asp Met Glu Ala Gln Leu Leu Asn Gln Thr

145 150 185 160

Ser Arg Met Asp Ala Gln Met Pro Glu Thr Phe Leu Ser Thr Asn Lys

165 170 175

Leu Glu Asn Gln Leu Leu Leu Gln Arg Gln Lys Leu Gln Gln Leu Gln

180 185 190
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(A) NAVE/ KEY: 2N2C1F (chinmera 2) (B) LOCATION: 1...1491

(D) OTHER | NFORMATI ON: (A) NAME/ KEY: O her (B)
LOCATION: 1...48 (D) OTHER | NFORMATI ON: Put ative | eader sequence
i's WO 98/05779

encoded by nucl eoti des 1-BSrUse713ss? (Xi)
SEQUENCE DESCRI PTI ON: SEQ I D NO 21: ATG TGG CAG ATT GIT TTC TTT ACT CTG

AGC TGT 34 Teln Aasfol€erTAla GG Glu Lys ABg Mziu GLp ATanLéd @LWathhgePhe Thr Leu
Ser Cys Asp Lel}g§’ 200 5 205 1

al. Leu Ala 1 0
15 GOA CArSTRFLARIARE ThiF Sep TACLALEATE GAYOABE ATR EBALAAG AAG
96 Al a Algn o :Asnsdhggreraﬁ@e:% Rea R TRSsnCE1d IcuGhyg ety LYS

20 225 230 3@35 CAA TAT CAG GBE0CAG CAT GGG
TCC TGC YRUCMREIRCIITEE e 291 ¥ Ser Lau baw ¢l Aser@iacgi WaP Gn His Ay

Ser Cys g&f LdV arghé1Pieu it WY £3 Leu Arg His Feu val Giln Glu Ar 40
45 GAG ATG GAC A2€0 TGC CGC TCT TC@6§CC AGC CCC TAC28G TCC AAT GCT

192 G (MWehemdiasssr 8)8 m&ergﬁﬁ’-s&effs@h PRy o¥g| V&ePhasn Al a

50 Gln Asp Cys Al@@Slu Ile Gln Atg ser c1yPR1a SakCald\ el A CCG CCG CTC
GAA TAC GAT26#\C TCG GIG CAG Aghk G 240 30dal A n Arg Asp Ala Pro Leu
du Tyr ?5‘59“5 F18efln/¥alCier Asp Aba ThEOLys Pro Arg Lys Val PH@ Cys

75 '

8 Hn Aﬂg G AAG2BAC ACT CAG
TGG CTA MFRGERASIR Ser %228 iyt Sé%ﬁﬁ‘ “ﬁ’T’% @m’t%&ﬁg % Asn Thr Gn
Trp Leu Add GLySrhr val Asn Phe Gln ArgdPen Trp Lys Asp Tyr Lya0Gln Gly

4

95 CTT 3G MALTE0 ATS GA° HC P FATRME, A, B0 T RS ATA
336 355 36 365 98/ 05779
PCT/ US9761im%ad Thrl ftg Glrg XEd) alwr -r&g Setl Dev\ARg A4l BEb HewSchlyneg U Met Val
Gulle 370 100 375 105 380 110

Trp Glu Gly His Glu Ala Tyr Ala Gln Tyr Glu His Phe His Leu Gly

385 aso ' 395 400

Ser Glu Asn Gln Leu Tyr Arg Leu Ser Val Val Gly Tyr Ser Gly Ser

405 410 415
Ala Gly Arg Gln Ser Ser Leu Val Leu Gln Asn Thr Ser Phe Ser Thr
420 425 430
Leu Asp Ser Asp Asn Asp His Cys Leu Cys Lys Cys Ala Gln Val Met
435 440 445
Ser Gly Gly Trp Trp Phe Asp Ala Cys Gly Leu Ser Asn Leu Asn Gly
450 455 460

Val Tyr Tyr His Ala Pro Asp Asn Lys Tyr Lye Met Asp Gly Ile Arg

465 470 : 47S 480

Trp His Tyr Phe Lys Gly Pro Ser Tyr Ser Leu Arg Ala Ser Arg Met

485 490 : 495
Met Ile Arg Pro Leu Asp Ile .

500
(2) INFORMATION FOR SEQ ID NO:19:

{1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1457 base pairs
(B) TYPE: nucleic acid
{C) STRANDEDNESS: single
{D) TOPOLOGY: linear

{Lii) MOLECULE TYPE: DNA
{ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 1l...1494
(D) OTHER INFORMATION:

(A) NAME/KEY: 1N1C2F (chimera 1)
(B) LOCATION: 1...1497
(D) OTHER INFORMATION:

(A) NAME/KEY: Other

(B) LOCATION: l...60

(D) OTHER INFORMATION: Putative leader sequence is
encoded by nucleotides 1-60
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CAG CAG AAT GCA GTA CAG AAC CAG ACG CCT GIG ATG ATA GAA ATA GGG 384
Gn dn Asn Ala Val dn Asn An Thr Ala Val Met Ile Qu lle Ay 115
120 ogios779 129 ACA AAC CTG TTG AAC CAA ACA CCT GAG CAA ACG OGG
AG TTA-ACT X 432 Thr Asn Leu Leu Asn G n Thr Ala G u RGHUSHISRY
Lys Leu Thr Asp 130 135 140 GIG GAA
GCC CAA GTA TT&IAASEQURRCR(RESQBEIPPION :CFEQ GDAN@NBR:CAG CTC 480 Val Qu

Ala An val, k&l Q% %%giEh%cJ%/’é& e cq g&i Cém 8
150 Meg Thr val Ph u Ser Phe Ala Phe Eﬁf %g C TCé ACA
AAC AAA TG GAA AAA CAGSATT TTG GAC 10 528 Leu Gu H si%ser Leu Ser Thr
Asn Lys Leu 170
175 to Rt Bl e Raen e et P 20200 ot
576 G@n Thr Ser uzd;le Asn Lys Leu @sn Asp Lys Asn Sezo Phe Leu GI u

AAG AAG GIG CTA GCT

@ e gl e At RTRT A T ochobe BiE £ g TR 5 wiea

205 ATA AAA GAA GAG AAA GAT CAG CTA CAG GIG TTA GTA TCC AAG'CAA AAT

e SRR A R R o

GCCACGGTCAAT 720 Ser Ile lle Au GQu Leu Qu Lys Lys Ile Val Thr
"Ala Thr VaAC SSRE CIG5CAG AGA GAT GCT CCA LAG GTG GAA CCG GAT TTC I¢f TCC 240
240 AAT m“@ﬁﬁ?lwg@g?cﬂe E:iﬁ\*’éﬂﬂ’ém; ERECAREP GRS RBA XIFT AAT

768 Asn Ser Val Leu A n Lys An G n Hs Asp Eeu Met G u Thr Asn

245 CAG ARA CTT CRE(CAT CTG GAA CAT GTG ATRLGAA/BNT TAA zcaiGcAG:T'rotTG ATIBSTCC
ACA TCA ARI> TCA 0T SAAGL@AEeT(RuABYs Val Metg G3u/Ran Cyy Thuy GInrTaet Met Ser
Thr Ser Asn Ser Al a LyssAsp Pro Thr 90 260 95 265

270 GIT &fd oM alaMTe CAAT Al ASE crECediCANE XT6l Rhc Gids GAd AT TAT3se
864 Val ALeu ois WaiLehucld Ash| TyrSgie Nad @k AdspMady SyAl serAspu\igt Tyr

275 1980 105 285 CAA GCT 88 TTT AAT AAA AGT

GGA ATC Takc b A cIéTcﬁTthMT cac aa@ BacQdt Ao £2Y AFBechsn Lysggsoer
Ay lle Tyia Bln tie clyrcid asAsxiaAval Gin R&W His Thr Ala Thr Met2P&

300 ATG CCA GAAITXCC AAA AAG GTG ¥ TGC AAT ATG GARSGIC AAT GGG GGA

900 Mt PR, Gl E50 kS Sebolndier b A5 ! oS RalehelShs O 395

Glu Ile Gly T r Leu Leu Ser Gln a Glu Gln Thr Arg Lys
130 135 : 140

CTG ACA GAT GTT GAG ACC CAG GTA CTA AAT CAA ACT TCT CGA CTT GAG 480

Leu Thr Asp Val Glu Thr Gln Val Leu Asn Gln Thr Ser Arg Leu Glu
145 150 1585 160

ATA CAG CTG CTG GAG ART TCA TTA TCC ACC TAC AAG CTA GAG AAG CAA - 528
Ile Gln Leu Leu Glu Asn Ser Leu Ser Thr Tyr Lys Leu Glu Lys Gln
165 170 175

CTT CTT CAA CAG ACA AAT GAA ATC TTG AAG ATC CAT GAA AAAR ARAC AGT 576
Leu Leu Gln Gln Thr Asn Glu Ile Leu Lys Ile His Glu Lys Asn Ser
180 185 190

TTA TTA GAA CAT AAA ATC TTA GAA ATG GAR GGA AAA CAC AAG GAA GAG 624
Leu Leu Glu His Lys Ile Leu Glu Met Glu Gly Lys His Lys Glu Glu
19S 200 205

TTG GAC'ACC TTA AAG GAA GAG AAA GAG AAC CTT CAA GGC TTG GTT ACT 672
Leu Asp Thr Leu Lys Glu Glu Lys Glu Asn Leu Gln Gly Leu Val Thr
210 215 220
CGT CAA ACA TAT ATA ATC CAG GAG CTG GAA AAG CAA TTA AAC AGA GCT 720
Arg Gln Thr Tyr Ile Ile Gln Glu Leu Glu Lys Gln Leu Asn Arg Ala
225 230 235 240
ACC ACC AAC AAC AGT GTC CTT CAG AAG CAG CAA CTG GAG CTG ATG GAC 768
Thr Thr Asn Asn Ser Val Leu Gln Lys Gln Gln Leu Glu Leu Met Asp
245 250 255

ACA GTC CAC AAC CTT GTC AAT CTT TGC ACT AAA GAX GGT GTT TTA CTA 816
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GGT TGG ACT GTA ATA CAA CAT CGI GAA GAT GGA AGT CTA GAT TTC CAA 1008 Ay
Trp Thr Val Ile @n Hs Arg Qu Asp Ay Ser Leu Asp Phe @ n

325 330 335 AGA GGC TGG AAG GAA TAT AAA
ATG GGT TTYVQREOSART CCC TCC GGT GAA 1056 Arg Ay Trp Lye F&musbyn3sssys Met
Gy Phe Ay Asn Pro Ser Ay Qu 340 345

350 TATn¥ai1Chts Gt peéd valQishl LeAldysl Thr Gye i cACGraAGLeCAlGwAGCG CAG
1104 Tyr Trp Leu @8 Asn Gu Phe |11%5%he Ala Ile Thr2®r A n Arg A n

355 AAG GGA GGA AAASRGA GAG GAA GAG AAA CCA X¥T AGA GAC TGT GCT GAA 864

137 Lys Gly @€y 93608rgy $1u Glu Glu Lys Pro Phe Arg Asp Cys Ala Glu

PCT/ US97/ 13557275 TAC ATG CTA AGR8ATT GAG TTA ATG288C TGG GAA GGG AAC CGA

GCC TAT %g%he P> and WeaVEEa [l % alchCasd Ec!:%é\@\c 8 Jﬂ% y Asn Arg Ala

Lys Ser Gly His Thr Asn Gly Ile Tyr AT CGA% AGA
TTC CAC ATA9OGA AAT GAA AAG Z8A AAC TAT AGG 30(1200 Ser A n Tyr Asp Arg Phe

Hs Ile 34 L A 390
cos | © SEolPucE i My iR alt r%i%ﬁ“@ix ol A

CAG AGC 1248 =g Tyr eu Lys"GaasH s T ady Lys Gln
Ser Ser Leu

#h LF?‘%@W IR e e e

425 430 TGT ATG TGC AAA TGT GCg CTC ATG TT!A ACA GGAS\ GGA
165 Tes TS M e N gt BRI RN 1 R aeay T

GGCCCCTCCAATCTAAATGGAATGTTCTATACTGCGGGACAA 1392Alaq15 Ay
Pro Ser G@nGhAR FARSTEGCCYCN\GRA RAE GRGr TTHIGTA TCAICAA QNG ACT ANF(CAG 1104

455 Gly Glu e Tryfhu GACREATINRhANALCTRS SAF IRUCTIT RS TGG CAC TAC
TTC AAA GGG CCe 1440 Asn Hi s y Lys Leu Asn y Ile Lys Trp H s Tyr Phe

Lys Ay ¢AnOCE6TAT GIG CTT AAA ATA CREDCTT AAA GAC TGG GAA 4G6& AAT GAG 1152 480
Gln Arg Tyr Val Leu Lys Ile His Leu Lys Asp Trp Glu Gly Asn Glu
. 370 378 380

GCT TAC TCA TTG TAT GAR CAT TTC TAT CTC TCA AGT GAA GAA CIC AAT 1200
Ala Tyr Ser Leu Tyr Glu His Phe Tyr Leu Ser Ser Glu Glu Leu Asn
385 390 395 400

TAT AGG ATT CAC CTT AAA GGA CTT ACA GGG ACA GCC GGC AAA ATA AGC 1248
Tyr Arg Ile His Leu Lys Gly Leu Thr Gly Thr Ala Gly Lys Ile Ser
405 410 415

AGC ATC AGC CAA CCA GGA AAT GAT TIT AGC ACA AAG GAT GGA GAC AAC 1296
Ser Ile Ser Gln Pro Gly Asn Asp Phe Ser Thr Lys Asp Gly Asp Asn
420 425 . 430

GAC AAR TGT ATT TGC AAA TGT TCA CAA ATG CTA ACA GGA GGC TGG TGG 1344
Asp Lys Cye Ile Cys Lys Cys Ser Gln Met Leu Thr Gly Gly Trp Trp

435 440 445
TTT GAT GCA TGT GGT CCT TCC AAC TTG AAC GGA ATG TAC TAT CCA CAG 1392
Phe Asp Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Tyr Tyr Pro Gln
480 485 4860
AGG CAG AAC ACA AAT AAG TTC AAC GGC ATT AAA TGG TAC.TAC TGG AAA 1440
Arg Gln Asn Thr Asn Lys Phe Asn Gly Ile Lys Trp Tyr Tyr Trp Lys
465 470 _ 47s 480

GGC TCA GGC TAT TCG CTC AAG GCC ACA ACC ATG ATG ATC CGA CCA GCA 1488
Gly Ser Gly Tyr Ser Leu Lys Ala Thr Thr Met Met Ile Arg Pro Ala
48% 4390 495

GAT TTC TAA

1497
Asp Phe

(2) INFORMATION FOR SEQ ID NO:20:
(1) SEQUENCE CHARACTERISTICS:
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AGT TAC TCC TTA CGT TCC ACA ACT ATG ATG ATT CGA CCT TTA GAT TTT T 1489 Ser
Tyr Ser Leu Arg Ser Thr Thr Met Met |Ile Arg Pro Leu Asp Phe

485 w098/os779490 495 GA

1491 (2). | NFORVATI ON FOR SEQ | D NO. 22: (i) SEPENAEs
CHARACTERI STI CS: A L L NGTH 496 am no aci ds (B) TYPE:
amno acid ( ) &gg Ldg ngl e (D) TOPOLOGY: i near
(ir) MOLECULE TY STRBUBEDNESS : sing@.h’) FRAGVENT TYPE: internal (1x)
FEATURE: (D) TORPLOGANELII®AX 2N2CLF (chinera 2) (B)

LOCATI ON: 1. 6 zcuLe M’@m EER, | NFORMATI ON; (xi) SEQUENCE
DESCRI PTI ON: Sk | SRAtAERD Ty Vot at enadin I1e Val Phe Phe Thr Leu Ser Oys
Asp Leu Val Ledin) ZFEATURE: 10

15. Ala Ala Tyr AAS t p Ser Ile Ay Lys Lys

20 ‘O) %&fﬁ?ﬂ%ﬁt.“e(%{mﬁ J“A‘Sn Tyr dn Val Gn Hs d y Ser
Cys Ser Tyr Thr P )Ioeaskems'@amncu. 40

45. G u Met Asp Asn Cys Arg Ser Ser Ser Ser Pro Tyr Val Ser Asn Al a 50
55 g dxL) sﬁzué@'nz@cﬂ:ﬁﬂué‘sﬁﬂﬁ Wd:gokeu G u Tyr Asp Asp Ser Val
Adn Arg Leu 75

80 dn Vubt [Rr @Y %nbw @ewet’heah}a,&shﬁ %én Riw AG IT1€r m&%ﬂ\mn Lys
85 Q q‘u%i‘%As T l]e A n Asp Asn
1l 8 A .Gln Arg Ar Ser ()
‘Met Lys Lys® @4 f# ﬁ%a e TS Rilpfh et br Reg A O ] 0
110 Tyr Asn Arg Ile Gln His Gly Gln c1rs Ala TW88Thr Phe ne 1d0 B 05779
35 40 45
PCT/ US97/ i!%\? Ei-ZLe Asp Gly Asn Cys Arg Glu Ser Thr Thr Asp Gln Tyr Asn Thr
: ' 55 60
Asn Ala Leu Gln Arg Asp Ala Pro Hies Val Glu Pro Asp Phe Ser Ser
65 70 . 75 80
Gln Lys Leu Gln His Leu Glu His Val Met Glu Asn Tyr Thr Gln %rp
85 90 95
Leu Gln Lys Leu Glu Asn Tyr Ile Val Glu Asn Met Lys Ser Glu Met
100 105 110
Ala Gln Ile Gln Gln Asn Ala Val Gln Asn His Thr Ala Thr Met Leu
118 _ 120 125
Glu Ile Gly Thr Ser Leu Leu Ser Gln Thr Ala Glu Gln Thr Arg Lys
130 135 140
Leu Thr Asp Val Glu Thr Gln Val Leu Asn Gln Thr Ser Arg Leu Glu
145 150 185 160
Ile Gln Leu Leu Glu Asn Ser Leu Ser Thr Tyr Lys Leu Glu Lys Gln
165 ' 170 ) 175
Leu Leu Gln Gln Thr Asn Glu Ile Leu Lys Ile His Glu Lys Asn Ser
180 185 190
Leu Leu Glu His Lys Ile Leu Glu Met Glu Gly Lys His Lys Glu Glu
195 200 205 :
Leu Asp Thr Leu Lys Glu Glu Lys Glu Asn Leu Gln Gly Leu Val Thr
210 215 . 220
Arg Gln Thr Tyr Ile Ile Gln Glu Leu Glu Lys Gln Leu Asn Arg Ala
228 230 235 240
Thr Thr Asn Asn Ser Val Leu Gln Lys Gln Gln Leu Glu Leu Met Asp
245 250 255
Thr Val His Asn Leu Val Asn Leu Cys Thr Lys Glu Gly Val Leu Leu
260 265 270
Lys Gly Gly Lys Arg Glu Glu Glu Lys Pro Phe Arg Asp Cys Ala Glu
275 280 285
Val Phe Lys Ser Gly His Thr Thr Asn Gly Ile Tyr Thr Leu Thr Phe
290 295 300
Pro Asn Ser Thr Glu Glu Ile Lys Ala Tyr Cys Asp Met Glu Ala Gly
308 310 315 320
Gly Gly Gly Trp Thr Ile Ile Gln Arg Arg Glu Asp Gly Ser Val Asp .
325 330 335
Phe Gln Arg Thr Trp Lys Glu Tyr Lys Val Gly Phe Gly Asn Pro Ser
340 345 350
Gly Glu Tyr Trp Leu Gly Asn Glu Phe Val Ser Gln Leu Thr Asn Gln
355 360 365
Gln Arg Tyr Val Leu Lys Ile His Leu Lys Aesp Trp Glu Gly Asn Glu
370 375 380
Ala Tyr Ser Leu Tyr Glu His Phe Tyr Leu Ser Ser Glu Glu Leu Asn
385 390 395 400
Tyr Arg Ile His Leu Lys Gly Leu Thr Gly Thr Ala Gly Lys Ile Ser
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Gn A@n Asn Ala Val @n Asn G n Thr Ala Val Met Ile u lle Ay ' 115

120 125 Thr Asn Leu Leu Asn An Thr Ala Qu G n Thr Arg
Lys Leu Thr Asg?os 130 135 140 Val Qu
Ala dn vaW A&h G n Thr Thr Arg Leu Gu Leu G n Leu 145 PCT/US97/13557

150 155 160 Leu Gu H's Ser Leu Ser Thr
Asn Lys Leu Ju Lys Gieslle Leu Asp 410 165418 170

175 G nS¥AriSeFeriqln P AN ASFSABRIPhE fendipriiss Ase i APRcMeu Gl u

180 s Cva s Cvs n Me S a Mt Qu
asp Ly S Mep Lys Cye lzeleéége Lys cys s Ser Gl Met 130 Jm)(:S diyf ci?alnb%p”

200
205 11 ePE?s“g Al Qys Gy Rsp gﬁanﬂEéLF-e@I hﬂwﬁleﬁﬁl\?’a{F B PEQ<GI@ n Asn 210
215 r | & u Ve | € Val Thr
Ala Tor AGRI ST e AR (3RTeRd Rubl yhte B 35k S
240 Asncsersaiamletrtesqrmps &ren ALh (TTH Shthaet NBe Stq PFaralMal Ann
245 Agp P 2485 0255 Asn Leu Led%Fhr Met Met Ser
Thr Ser PRBF™&r Al a Lys Asp Pro Thr . 260 265
270 Val Ala Lys Qu GQu A@n Ile Ser Phe Arg Asp Cys Ala Asp Val Tyr
275 (2) INFQBMATION FOR SEQ ID NO:23g35 G n Ala Gy Phe Asn Lys Ser
Ay Ile Tyr Thn H:&m-{%ﬁ %ﬁ QE 290 295
300 Met Pro uaPrmdams EY T3 eP eu.Gys Asn Met Asp Val Asn Ay Ay 305
310 (B) TYPE3]Gucleic ach 320 Ay Trp Thr Val Ile An H's
Arg Gu Asp GIJ ’)Seioggﬁgﬁs 325
330 Arg y Trp Lys Qu Tyr Lys Met Gy Phe Ay Asn
Pro Ser Gy Qii) MOLECULE TYPE: Jifh 345 350
Tyr Trp Leu Giyt)AEIFMQRB!Phe Ile Phe Ala Ile Thr Ser A n Arg Gn
355 365 Tyr Met Leu Arg Ile GQu Leu
Met Asp Trp G u(ﬁnﬁg Fggeauence L7, 375
380 Ser G n Tyr (B$pOTHER HIRORHM;Ilee Gy Asn Qu Lys d n Asn Tyr Arg 385
390 395 400 Leu Tyr Leu Lys Ay His Thr
Ay Thr Ala Ay (EOISN%&@H 2§§é1§—%himera 2) 405
410 (B) L Jond 2e.lp1eaH s Gy Ala Asp Phe Ser Thr Lys Asp Al a
Asp Asn Asp Asn (D) OTHER INRFORMAPIDN: 425 430
Cys Met Cys Lys Q/s Ala Leu Met Leu Thr Ay Ay Trp Trp Phe Asp
435 NAEIKEY: Other 445 A a Cys Ay Pro Ser Asn Leu
Asn Ay Met Phe (D rrégé{%xgka 1Gl.y«1§.,g.§l1 InB . 45geq-q é55 '
460 Asn His d by BEQRMET u VE¥r ey en 8/s y Pro 465
470 475 encoded Rﬁd‘“‘%@?%g g_Leu Arg Ser Thr
Thr Met Met | keiyAsgotiweL sesoiapride seQ 1D No:21: 485

495 c'rc(. '2 |.NFORNVATI ON FCR SE | D NG 23:

(1) sea PR MR TSI 1 o STyt e diira o

GCA GCC TAT AAC AAC TTT CGG AAG AGC ATG.GAC AGC ATA GGA AAG AAG 96
Ala Ala Tyr Asn Asn Phe Arg Lys Ser Met Asgp Ser Ile Gly Lys Lys

20 25 _ 30 '
CAA TAT CAG GTC CAG CAT GGG TCC TGC AGC TAC ACT TTC CTC CTG Cca 144
Gln Tyr Gln Val Gln His Gly Ser Cys Ser Tyr Thr Phe Leu Leu Pro

as 40 45
GAG ATG GAC AAC TGC CGC TCT TCC TCC AGC CCC TAC GTG TCC AAT GCT 192
Glu Met Asp Asn Cya Arg Ser Ser Ser Ser Pro Tyr Val Ser Asn Ala
50 -1 60
GTG CAG AGG GAC GCG CCG CTC GAA TAC GAT GAC TCG GTG CAG AGG CTG 240
Val Gln Arg Asp Ala Pro Leu Glu Tyr Asp Asp Ser Val Gln Arg Leu
65 70 . 75 80
CAA GTG CTG GAG AAC ATC ATG GAA AAC AAC ACT CAG TGG CTA ATG AAG 288
Gln Val Leu Glu Aen Ile Met Glu Asn Asn Thr Gln Trp Leu Met Lys
85 90 95
CTT GAG AAT TAT ATC CAG GAC AAC ATG AAG ARAA GAA ATG GTA GAG ATA 336
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(B) TYPE: nucleic acid ' (C) STRANDEDNESS: single (D)

TOPOLOGY: i near (ii) MOLECULE TYPE: DNA (i x) FEATURE:

(A) NAMVE/ KEYyyd i Sequence (B)y LOCATION: 1.

(D) OTHER |NFOR|\/A x;%\1 .~ (A) NAME/ KEY: 1N2C2F (chi ?-PE%“%’)’“””
(B) LOCATION: 1...1500 139

WO 98/ 05718u Glu Asn Tyr Ile Gln Asp Asn Met Lys Lys Glu Met val GlRCIYdJSO7/ 13557
(Dy OTHER | NFORMATI 3R@ (A IMAVE/ KEY: Ot her 110 (B)

LOCATI ON: cdc-cadPBaT cca oA dab) akd AR AdE Qe RittadbAN AThCadte” Seffiyence
IS Gln Gln Asn Ala Val Gln Asn GlantitadalWalnuet extiei dbs Ile6Oly (xi)

SEQUENCE DESCRI PFLON: SEQ I D NO 2320 ATG ACA GIT TH@SCTT TCC TTT GCT TTC
CTC GCT %A'AFE £16 A Takd\ean aca octBchbicadMcd/bc G bEA a0t cha'e Al foPhe

Leu Al a Alrr|Agh Leu LBar abk $1h Thr ala Glu Gln Thr Arg Lys Leu Thr asp 10
15 ATA GCG TX30@ AGC AAT CAG CGEBTGA AGT CCA GAAMAAC AGT GGG AGA AGA

0. © O bowet gl A it %‘:‘?féﬁf N A E et i Bl B

CAA TGT G@@STAC ACT TTC AT'IISOTT CCA 14158Tyr Asn Arg || elcd n H| S Gly
Adn Cys AI e
45 GAA %‘g@ A%\cg?g; AQQEACA 528
192 Qu H's Asp Asn:jlys Arg G u Ser YazsAsn Thr
55
CAG ACC AG GAA ATA AAC AAA TTG CAA GAT AAG AA AGT C CTA G 576
Gln Thr Ser Glu Ile Asn Lys Leu Gln Asp Lys Asn Ser Phe Leu Glu
i80 85 190
AAG ARG GTG CTA GCT ATG GAA GAC AAG CAC ATC ATC CAA CTA CAG TCA - 624
Lys Lys Val Leu Ala Met Glu Asp Lys His Ile Ile Gln Leu Gln Ser
19S 200 20§
ATA AAA GAA GAG AAR GAT CAG CTA CAG GTG TTA GTA TCC AAG CAR AAT 672
Ile Lys Glu Glu Lys Asp Gln Leu Gln Val Leu Val Ser Lys Gln Asn
210 _ 215 220
TCC ATC ATT GAA GAA CTA GAA AAA AAA ATA GTG ACT GCC ACG GTG AAT 720
Ser Ile Ile Glu Glu Leu Glu Lys Lys Ile Val Thr Ala Thr Vval Asn
225 230 235 240
_ART TCA GTT CTT CAA AAG CAG CAA CAT GAT CTC ATG GAG ACA GIT AAT 768
Asn Ser Val Leu Gln Lys Gln Gln His Agsp Leu Met Glu Thr Val Asn
245 . 250 255
AAC TTA CTG ACT ATG ATG TCC ACA TCA AAC TCA GCT AAG GAC CCC ACT 8le
Asn Leu Leu Thr Met Met Ser Thr Ser Asn Ser Ala Lys Asp Pro Thr
260 265 270
GTT GCT AAA GAA GAA CAA ATC AGC TTC AGA GAC TGT GCA GAT GTA TAT 864
Val Ala Lys Glu Glu Gln Ile Ser Phe Arg Asp Cys Ala Asp Val Tyr
278 280 _ 285
CAA GCT GGT TTT AAT AAA AGT GGA ATC TAC ACT ATT TAT ATT AAT AAT 912
Gln Ala Gly Phe Asn Lys Ser Gly Ile Tyr Thr Ile Tyr Ile Asn Asn
290 : _ 295 300
ATG CCA GAR CCC AAA AAG GTG TTT TGC AAT ATG GAT GTC AAT GGG GGA 960
Met Pro Glu Pro Lys Lys Val Phe Cys Asn Met Asp Val Asn Gly Gly
308 310 315 320

GGT TGG ACT GTA ATA CRA CAT CGT GAA GAT GGA AGT CTA GAT TTC CAA 1008
Gly Trp Thr Vval Ile Gln Hie Arg Glu Asp Gly Ser Leu Asp Phe Gln
325 330 335

AGA GGC TGG AAG GAA TAT AAA-ATG GGT TTT GGA AAT CCC TCC GGT GAA 1056
Arg Gly Trp Lys Glu Tyr Lys Met Gly Phe Gly Asn Pro Ser Gly Glu

340 ' 345 350
TAT TGG CTG GGG AAT GAG TTT ATT TTT GCC ATT ACC AGT CAG AGG CAG 1104

Tyr Trp Leu Gly Asn Glu Phe Ile Phe Ala Ile Thr Ser Gln Arg Gln
355 360 365 -
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AAC GCT CTG CAG AGA GAT CCT CCA CAC GIG GAA CCG GAT GAC TCG GIG 240
Asn Ala Leu A n Arg Asp Ala Pro Hs Val Qu Pro Asp Asp Ser Val 65

70 osyr, 75 80 CAG AGG CTG CAA GIG CTG GAG
pac ATC ATOEROSARC aac ACT caG TGG 288 G n Arg Leu GREWESYINESTG u
Asn Ile Met Gu Asn ‘Asn Thr A n Trp 85 90

95 CTATAT QTSACICRBAGNT AAT TIAT ANT GHCAGEGABA /G ARG OBACGAAAAMBAA AlGe
336 LeuTwEtHgty berirockie R3R T35 MPEham Rrpdu RE® ArgsALy Ive u Met

100 105 110 A GAG ATA CAG CAG AAT GCA
GTA CAGTAACAGACAAQACCATA GTC dACASA/ceA AAT cAR4andlcafdand ket Glas A mabdsn Al a
Val G nSASrel@ RyTHspARYg \Phe Bia ILpcGly Asn Gluily®s Gln Asn Tyr Arg 120

125 GARBATA GGG ACA AAC®TG TTG AAC caa APA oo GAG caa ABOCGG AAG

432 G urhkerad yraiaaf8er loae A c88MadA Bcd lvea . She Add adbremdr 9 Lisas 130
135 Leu Tyr Leu Lys GXy) HiSTPhpAGTy CAE BV GLA/LYBCGLA/SerChAr R4 AAT CAG ACC
ACG AGA CTT GAA 4980 Leu Thr Asp $3% G u Ala A n VARSLeu Asn @ n Thr

Thr Ar g ake8Urfd éad4ftT ceT GAT TTC AGC AGONAA GAT GCT GAT AAT GAGDRMAC 3
160 CTrleAehTs TdYy &\ ABACPHCCe TThel €¢a AEf X aA8HAehl Bef/BEnAAA (%2\& '

528 Leu G n Leu LettOG u Hi s Ser Leu43%er Thr Asn Lys 43U Ju Lys Gn
165

1 U T A GAA
Ara mCEBANE o il soe cro mme e aon o) ol bof MR T 4T G
Ile Asn Lys Le438 n Asp Lys Asn 48@r . 4380 185
190 TT TC ATC
S oo R AR SR e

205 46aCTA CAG TCA ATA AAA GAA GAG

AAA GAT CAG CTA CAG GIG.TTA GIA TCC 672 Leu Gn Ser lle Lys Gu Qu
CCESReR R R

220 . AL &R KR R nFa¥Yd5s ACT aoc

720 140 WD 98/ 05779

PCT/ USQTQGFBW TCC TTA CGT TCC ACA ACT ATG ATG ATT CGA CCT TTA GAT TIT T 1489
er Tyr Ser Leu Arg Ser Thr Thr Met Met Ile Arg Pro Leu Asp Phe
48% 490 495

GA 1491

(2) INFORMATION FOR SEQ ID NO:22:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 496 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: protein
(v) FRAGMENT TYPE: internal
(ix) FEATURE:

(A) NAME/KEY: 2M2C1F (chimera 2)
(B) LOCATION: 1...496
(D) OTHER INFORMATION:

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:22:

Met Trp Gln Ile Val Phe Phe Thr Leu Ser Cye Asp Leu Val Leu Ala
1 ) 10 15
Ala Ala Tyr Asn Asn Phe Arg Lys Ser Met Asp Ser Ile Gly Lys Lys
20 25 30
Gln Tyr Gln Val Gln His Gly Ser Cys Ser Tyr Thr Phe Leu Leu Pro
35 40 45
Glu Met Asp Asn Cys Arg Ser Ser Ser Ser Pro Tyr Val Ser Asn Ala
50 S5 : 60
Val Gln Arg Asp Ala Pro Leu Glu Tyr Asp Asp Ser Val Gln Arg Leu
65 " 70 15 80
Gln Vval Leu Glu Asn Ile Met Glu Asn Asn Thr Gln Trp Leu Met Lys
- 85 90 95
Leu Glu Asn Tyr Ile Gln Asp Asn Met Lye Lys Glu Met Val Glu Ile
100 _ 105 ) 110
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Lys Adn Asn Ser Ilelle Qu Qu Leu Gu Lys Lys Ile Val Thr Ala 225

230 235 240 ACG GIG AAT AAT TCA GIT CTT
CAA AAG CAG wHAsfedFeCGAT CTC ATG GAG 768 Thr Val Asn Asn %nr,[)@l,,lgggy
Gn Lys An dn Hs Asp Leu Met- A u 245 50

255 ACA GIT AAT AAC TTA CTG ACT ATG ATG TCC ACA TCA AAC TCA GCT AAG
816 Thr \ein A3n JamAleValeGlyien)Ein Mor Xt Vehr Mo E1RHUSIIE AN Lys

260 Thr Asn Leu Lé@9Asn Gln Thr Ala Glu 3.‘7:0 Th@&&é&sm eHd Adpl AAA GAA
GAA CAA ATC AGo TTC AGA GAC TGBsCCT 864 AspatPro Thr Val Ala Lye Qu

Gu dn | Vel €4p chpgv% W§“A9h“ Thr Thr cLeu Glu Leu Gln Leu 280

285 v@ﬁ TG A GG REE A £TEnTiG ACE ABHA ACA
912 G u a?“lgﬁ' C'Eys §;'e[$ﬁ§ The™ T em G y 11e Tyr ThssLleu Thr 290
295 Gln Thr ser eaeo:mesnm@i wcmammm@rm@ BAS QBC TAC TGT

GAC ATG GAA GCT 8060, Phe Pr.o I 1
Asp Met GL&S Aryg %;é Qla Qet Jlu ﬁépgg HIL”nQ Hl 205 igﬂ\)}%&ﬁ sﬂ a Tyr g/s
320 OCA £ 19ECe 11Ty \Bap AT 267 CACVECABCTaGHEE O GBE MXBC CTT

1000 5V 8y QLR B8 s S04 B S A V0 o
GAA TAT Aﬁzn% GEAL'E'ETGm%yAPﬁnCGIn Biel ABH IAﬁpu%auG thrA\vglThen Trp Lys G u

Tyr Lys Val Ay Phe dy246n Pro . 250 255 345
350 TCA Gen ESMALAT d@wetcm Ehx WT‘%T’F“réG’ c‘,fe BET AAT
1104 Ser Gay A x,}xrs rBhLQ#inché /éae aBgeaagbye:@na Ann
355 275 . G Clels TAT G CIT AAA

ATA CAC CEIn/¥a wmmve&}my Tle Fgp T 1 Fya glqwn\mn Leu Lys Ile

s Loy Diac Rl TR S AT ne S0 agm es pem var a3 by

1200 A u Airg Ty 'rServdleulérynnGua Hirg @hea rcl;elSeSensexseap Ghe @ Leu 385

390 395 AAT TAT AGG CAC CTT AAA
GGA CTT A@ﬁ‘-@b’ EGR Gés@mﬁa%“ﬁt ‘._,flﬂ'g cﬁé‘hhﬂ}r &@gglégf’l—fé Leu Lys Ay
Leu Thr % £QI_ ¥ 2k 61l Bhe 11e Phe Ala Ile Th40OSer Gin arg Gln 410
415 AT@5AGC CAA CCA GGA 3®AT GAT TTT AGC A®® AAG GAT GGA GAC

1296 Ser e Mot degebrgipe PHY ERY MRSnA28 FPnBUSGLY T BYE ST y Asp

420 Ser Gln T % Phe His Ile Glym Gl s@ﬁ AR 'EWTAPJT TGC AAA
TGT TcA CAseatt” ETA oA Ehmsece Toa. 4344 385 200

Leu Tyr Leu Lys Gly His Thr Gly Thr Ala Gly Lys Gln Ser Ser Leu
405 410 415

Ile Leu His Gly Ala Asp Phe Ser Thr Lys Asep Ala Asp Asn Asp Asn

420 428 . 430
Cys Met Cys Lys Cys Ala Leu Met Leu Thr Gly Gly Trp Trp Phe Asp
435 440 445

Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Phe Tyr Thr Ala Gly Gln

450 455 : 460 .

Asn His Gly Lys Leu Asn Gly Ile Lys Trp His Tyr Phe Lys Gly Fro

465 470 475 480

Ser Tyr Ser Leu Arg Ser Thr Thr Met Met Ile Arg Pro Leu Asp Phe
485 : 490 495

(2) INFORMATION FOR SEQ ID NO:23:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1500 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA
(ix) FEATURE:

(A) NAME/KEY: Coding Sequence -

(B) LOCATION: 1...1497
(D) OTHER INFORMATION:

(A) NAME/KEY: 1N2C2F (chimera 3)
(B) LOCATION: 1...1500
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Asn Asp Lys Cys lle Q/s Lys Cys Ser A n Met Leu Thr Gy Ay Trp
435

445  TGG TTT GAT GCA TGT GGT CCT
TCC AAC TTY?O@% GGA ATG TAC TAT CCA 1392 Trp Phe Asp Ala Cys Gy Pro
Ser Asn L€ Sy Met Tyr Tyr Pro 450 PCIBBI7/13557
460 CAG AGG CAG AAC ACA AAT AAG TTC AAC GGC ATT AAA TGG TAC TAC TGG

1440 dAn Arg Qpy amggThﬁFmTI;uﬁ, Phe Asn Ay Ile Lys Trp Tyr Tyr Trp 465

470 480 AAA GGC TCA GEC TAT TCG CTC
AAG GCC ACA ACC AT T K 1488 Lys Gy Ser Ay Tyr Ser Leu
Lys Ala Thr Thr(%%&q §°Pro 485

490 (D) OTHEFO INFORMATION: Putative leader sequence is 141

WO 98/ 05779 encoded by nucleotides 1-60 PCT/ US97/ 13557
GCA GAT TTC 1500
Aa Aop Pho \RL) SEQUENCE BRSCREERIGN: SAQ IRAOSRY | b o 24 (i)
SEQJENCErmnmnEmsm-rcc TTT GCT (TIC CENGER: 62O ATANGTSO ACT | b ag (B)
TYPE: aﬁg‘hémac“} Phe Leu SGC)P"STRANmmggs :Algj hlpt dle Leu Thr (Hy))s TOPOLOGY:

| i near (i) MOECULE TYPE: pr ot (v) FRAGRENT TYPE: i nternal

(i X) FEAFAJEG Tec acc AAT Ahc NAELHE AcT. EECHAN( AX¢ M8t aced) acA aca (Xi )og
SEQUENCELESERFYST Isgﬁl AZIEGla [AOYOAPY : seerE{mTﬁ-l“ Aan SPHG,GJIYEGI'SG‘FL‘QPhe Al a Phe
Leu Ala Ala Ile L&] Thr Hs 1 5 10

15 Il e €hy MRyrscEe ATASERNGCRT ASq AAE T oBt and Ncr\Tic Sefr Or¥ é&ag ArGaq

20 Tys Asn Arg IleZGln His Gly Gla Cys ALGOYFyFhnAPheAllp Kke fon Hs Gy Gn
Cys Ala Tyr Th*3Phe Il e Leu Pro4®

GAA CAC GAT GGC AAC TGT CGT GAG AGT ACG ACA GAC CAG TAC AAC ACA

192
Glu His Asp Gly Asn Cys Arg Glu Ser Thr Thr Asp Gln Tyr Asn Thr
50 55 €0
AAC GCT CTG CAG AGA GAT GCT CCA CAC GTG GAA CCG GAT GAC TCG GTG 240
Asn Ala Leu Gln Arg Asp Ala Pro His Val Glu Pro Asp Asp. Ser Val
65 70 75 80
CAG AGG CTG CAA GTG CTG GAG AAC ATé ATG GAA AAC AAC ACT CAG TGG 288
Gln Arg Leu Gln Val Leu Glu Asn Ile Met Glu Asn Asn Thr Gln Trp
S - -1 20 9s
CTA ATG AAG CTT GAG AAT TAT ATC CAG GAC AAC ATC AAG AAA GAA ATC 336
Leu Met Lys Leu Glu Asn Tyr Ile Gln Aep Asn Met Lys Lys Glu Met
100 108 110
GTA GAG ATA CAG CAG AAT GCA GTA CAG AAC CAG ACG GCT GTG ATG ATA 384
val Glu Ile Gln Gln Asn Ala Val Gln Asn Gln Thr Ala Val Met Ile
115 120 125
GAR ATA GGG ACA AAC CTG TTG AAC CAA ACA GCT GAG CAA ACG CGG AAG 432
Glu Ile Gly Thr Asn Leu Leu Asn Gln Thr Ala Glu Gln Thr Arg Lys
130 135 140
TTA ACT GAT GTG GAA GCC CAA GTA TTA AAT CAG ACC ACG AGA CTT GAA 480
Leu Thr Asp Val Glu Ala Gln Val Leu Asn Gln Thr Thr Arg Leu Glu
145 150 155 . 160
CTT CAG CTC TTG GAA CAC TCC CTC TCG ACA AAC AAA TTG GAA AAA CAG 528
Leu.Gln Leu Leu Glu His Ser Leu Ser Thr Asn Lys Leu Glu Lys Gln
168 170 B & £
ATT TTG GAC CAG ACC AGT GAA ATA AAC AAA TTG CAA GAT AAG AAC AGT 576
" Ile Leu Agp Gln Thr Ser Glu Ile Asn Lys Leu Gln Asp Lys Asn Ser
180 : 185 190
TTC CTA GAA ARG AAG GTG CTA GCT ATG GARA GAC ARG CAC ATC ATC CAA 624
Phe Leu Glu Lys Lys Val Leu Ala Met Glu Asp Lys His Ile Ile Gln
198 200 205
CTA CAG-TCA.ATA AAA GAA GAG AAA GAT CAG CTA CAG GTG TTA GTA TCC 672
Leu Gln Ser Ile Lys Glu Glu Lys Asp Gln Leu Gln Val Leu Val Ser
210 215 220
AAG CAA AAT TCC ATC ATT GAA GAA CTA GAA ARA ARA ATA GTG ACT GCC 720
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35 40 _ 45GIuHisAspGIyAan/sArgGlu
Ser Thr Thr Asp A n Tyr Asn Thr 50
60 Asn Al a %99097§\rg Asp Ala Pro H's Val Qu Pro Asp Asp Sep Fyﬁjsg.;}

70 80 An Arg Leu dn Val Leu gsu Asn
IIeI\/EtGuAsnAsnThanTrp 85

95 Leu Metyd g3nlsan €kn ﬂmltgﬁllnl 1\ Lgu/@in ‘%3 A Dy IkgVal, They gMet
100 228 105 110“V3l Gu lle dn Gn Asn Al a Val
A n Asn Gés Bk AlmaXel rdeert T can anc cdd Taa caT GAT cTc aTc GhB0 768

125 G u | tier Gay Héw AAsnSarcial depuAGhn Gye cmr GAnHig deg ﬁ-ﬁwrggt/sélg‘ Lys 130
135 1488 eu Thr Asp Val?¥u Ala G n Vval Asn @ n Thr
Thr Arg Lgen @re A€ anc Tra cr¢ AcT aTc 3@ Tcc aca TcA aac Tca 66D aac
160 Leu Gmr val Afil AehULdd Le®eThd Hat St Jér TAsnSdry dsheSexGAlalkys d n

165 - 2690 265 175 |le Leu A A n Thr Ser Au
I1e Asn Lyg APl AaRSERAOBAA can aTc ace TTd 3@a Gac TeT ceT 86465
190 Phe Lﬁblp s da)lSAMInyheau.uAlcaul\&tn fiel seepriey Sirbi Xeg loys|da G n '

195 _ 275 200 - 280 205 Leu @8/ Ser Ile Lys Qu du

816

Lys Asp G Lﬁ% &g m:'S E:c A%Q}GC ATC TAC ACG TTA KCR

320 Lys ghd I’ﬁ §e |&y Ltulyyn VS x| Yﬂt THY A|a 225

GInLysGInGInHls Leu

250 ° Orlo Gt bt 0 éfgﬁ e e R AT
A

Asn Ser Algslys 310 A?gs éiﬁ }'s 270

AspProThr Val Ala Lys Qu Qu dn Ile Ser PheAr%E’f@

300 Phe Pro Asn Ser Thr Qu GQu Ile Lys Ala Tyr Cys Asp Met Qu Ala 305

10 GAT TTT CAG AGH|BCT TGG AAA GAA TAT AR

330 5 Asp Phe Gn %\rg Thr Trp Lys u Tyr Lys Val Ay

Phe Gy AxeaPter GAR TAT TGG CTG 848 AAT GAG TTT GTT TCG3CHA CTG ACT AAT 1104 350

30 290 240 Taeo VaI Asn Asn Ser Val Leu
he Pro Asn s
TER ¥ M‘;‘éﬁ%‘é i i o B W e ovns
e an AP GhD g O A B Zys Var oly Bne giﬂ;ﬁy?ﬁ P TH=1e
Ser Ay GaerTgry Fsrég Ty TePyLets f1ly Itﬁrpﬁéu\?&le By SeFrF}fsbﬁ'e‘Hﬂ’hrA&ﬁ“

355 360 365
142 cac Y3 VBEOPNY TG CTT AAA ATA CAC CTT AAA GAC TGG GAA GGG AAT 1152
PCT/ US97/ ¥355F1n Arg Tyr Val Leu Lys Ile His Leu Lys ggg Trp Glu Gly Asn

370 375

GAG GCT TAC TCA TTG TAT GAA CAT TTC TAT CTC TCA AGT GAA GAA CTC 1200
Glu Ala Tyr Ser Leu Tyr Glu His Phe Tyr Leu Ser Ser Glu Glu Leu
385 350 395 400

AAT TAT AGG ATT CAC CTT AAA GGA CTT ACA GGG ACA GCC GGC AAA ATA 1248
Asn Tyr Arg Ile His Leu Lys Gly Leu Thr Gly Thr Ala Gly Lys Ile
408 410 415

AGC AGC ATC AGC CAA CCA GGA AAT GAT TTT AGC ACA AAG GAT GGA GAC 1296
Ser Ser Ile Ser Glmn Pro Gly Asn Asp Phe Ser Thr Lys Asp Gly Asp
420 425 430

AAC GAC AAA TGT ATT TGC AAA TGT TCA CAA ATG CTA ACA GGA GGC TGG 1344
Asn Asp Lys Cys Ile Cys Lys Cys Ser Gln Met Leu Thr Gly Gly Trp
435 440 } 445

TGG TTT GAT GCA TGT GGT CCT TCC AAC TTG AAC GGA ATG TAC TAT CCA 1392
Trp Phe Asp Ala Cys Gly Pro Ser Asn Leu Asn Gly Met Tyr Tyr Pro
450 _ 455 460

CAG AGG CAG AAC ACA AAT AAG TTC AAC GGC ATT AARA TGG TAC TAC TGG 1440
Gln Arg Gln Asn Thr Asn Lys Phe Asn Gly Ile Lys Trp Tyr Tyr Trp
465 470 4175 480
AAA GGC TCA GGC TAT TCG CTC AAG GCC ACA ACC ATG ATG ATC CGA CCA 1488

Lys Gly Ser Gly Tyr Ser Leu Lys Ala Thr Thr Met Met Ile Arg Pro
488 490 495
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Adn dn
375
Ser Gu
400 Asn
405
Asn Asp
430 Asn
435
Ser Asn
460 A n
470
Lys Al a
495 Al a

TYPE:
i near

NAME/ KEY: Codif
OTHER | NFORMATI

NAVE/ KEY: O her

d)((gBLg 1...48
| NFORVATI ON:  Hiftat PRAVENEE, PEFCRERNION: £FBQ ID No324y iy SEQUE

Arg Tyr Val

%&é\%"%ﬁ‘g H's Leu Lys Ay

Pole c8@r TTRITABYS Asp Gy Asp
Al%, ABpsPe s || e Cys Lys Cys Ser Gn Met Leu Thr Ay Ay Trp

Thr Thr (Aptreietud (499 Akgind
Asp Phe {(B) TYPE: amino

SEQUENCE CHARACTRRIZERANE

nucl ei ¢ aci

410

440
Leu Asn Gy Met Tyr Tyr

Arg G n f&h IFFPRMATROY \RORDREQ APNN@}AA:| [ e Lys Trp Tyr Tyr Trp 465

Pro

Ser

390

Leu Thr Gy Thr Ala Gy RGEUSI7A3557
Ile Ser Gn Pro Gy

(1) SEQUENCE CHARACTERISTICS:

I fcids

Leu Tyr

415 Ser

Leu Lys Ile His Leu Lys Asp Trp u Ay Asn
380 Gu Ala Tyr

G u H s Phe Tyr
395

Ser

420

370
Leu Ser

15d®@5

445 Trp Phe Asp Ala Cys Ay Pro
450

455

480 Lys Ay Ser Ay Tyr Ser Leu

485

#£91q NFORVATI ON FOR SEQ | D NGO 25:

DNESS: "singl

Y l.t.xtsars

(14} | BOLEBIECHYBE i
N

(&WY?E :

single
(i x) FEATURE:

1485

®A) LENGTH 1488 base pairs
TRANDEDNESS.:
giote GNA
interna¥ B) | OCATION 1...

(D

(A) NAVE/ KEY: 2NLCLF (chi mera 4)
(B) LOCATI ON: 1.ay e38/xey: 1N2c2F ((BhindksER | NFORVATI ON:
LOCATI ON:

490
(i)
(8)
TOPOLOGY:
(A
(D)

(A)

(D) OTHER
NCE DESCRI PTI ON:

SEQ I'D Nﬁgairéhx NgrtIﬁTﬁ@GLQAGeNShSE\IJﬁQ L& AGTa{d @18 eul @b @E CTT GIC TTG
rp

Al a 1 Ile Gly Cys Ser Asn Gln Arg Arg Ser ProiGju Asn Ser Gly Arg

TAT ARC A€ TT GGV G ARATE A% B MTATRAEAR 1o

GCC

Glu
Asn
€5

Gln
Leu
Vval
Glu
Leu
148
Leu

Ile
Phe

Lye
225
Thr
Thr
Asp
Glu
Phe
305
Gly
Asp

Ser

Hie
80

Ala
Arg
Met
Glu
Ile
130
Thr
Gin
Leu
Leu
Gln
210
Gln
val
val
Pro
Val
290
Pro
Gly
Phe

Gly

Aap
Leu
Leu
Lys
Ile
115
Gly
Asp
Leu
Asp
Glu
195
Ser
Asn
Asn
Asn
Thr
275
Phe
Asn
Gly
Gln

Glu

Gly
Gln
Gln
Leu
100
Gln
Thr
val
Leu
Gln
180
Lys
Ile
Ser
ASn
Asn
260
val
Lys
Ser
Gly
Arg

340
Tyr

355

Gn |Ile Val

Asn
Arg
val
85

Glu
Gln
Aan
Glu
Glu
16%
Thr
Lys
Lys
Ile
Ser
245
Leu
Ala
Ser
Thr
Trp
325
Thr

Trp

Cys
Asp
70

Leu
Asn
Asn
Leu
Ala
150
His
Ser
val
Glu
Ile
230
val
Leu
Lys
Gly
Glu
310
Thr
Trp

Leu

Arg
55

Ala
Glu
Tyr
aAla
Leu
138
Gln
Ser
Glu
Leu
Glu
215
Glu
Leu
Thr
Glu
His
295
Glu
Ile

Lys

.Gly

Phe Phe Thr

Glu
Pro
ASn
Ile
Val
120
AsSn
val
Leu
Ile
Ala
200
Lyse
Glu
Gln
Met
Glu
280
Thr
1le
Ile
Glu

Asn
360

Ser
His
I ie
Gln
105
Gln
Gln
Leu
ser
Asn
185
Met
Asp
Leu
Lys
Met
268
Gln
Thr
Lys
Gln
Tyr

3458
Glu

Thr
Vval
Met
S0

Asp
Asn
Thr
Asn
Thr
170
Lys

Glu

Gln

Glu
Gln
280
Ser
Ile
Asn
Ala
Arg

330
Lys

Thr
Glu
75

Glu
Asn
Gln
Ala
Gln
158
Asn
Leu
Asp
Leu
Lyse
235
Gln
Thr
Ser
Gly
Tyr
315
Arg

val

Phe Vval

142

Leu Ser

ABp
60

Pro
aAsn
Met
Thr
Glu
140
Thr
Lys
Gln
Lys
Gln
220
Lys
His
Ser
Phe
Ile
300
Cys
Glu
Gly

Ser

Gln
Asp
Asn
Lys
Ala
125
Gln
Thr
Leu
Asp
His
208
val
Ile
Asp
Asn
Arg
285
Tyr
Asp
Asp
Phe

Gln
68

Tyr
Asp
Thr
Lys
110
Val
Thr
Arg
Glu
Lys
190
Ile
Leu
val
Leu
Ser
270
Asp
Thr
Met
Gly
Gly

350
Leu

SUBSTITUTE SHEET (RULE 26)

Asn
Ser
Gln
95

Glu.
Met
Arg
Leu
Lys
175
Asn
Ile
val
Thr
Met
25§
Ala
Cys
Leu
Glu
Ser
335

Asn

Thr

Arg|5
Pro 96
Thr
val
80
Trp
Met
Ile .
Lys
Glu
160
Gln
Ser
Gln’
Ser
Ala
240
Glu
Lys
Ala
Thr
Ala
320
val

Pro

Asn

CygasAsp Leu Val Leu

GCA GCC



Ala Ala Tyr Asn Asn Phe Arg Lys Ser Met Asp Ser Ile Ay Lys Lys

20 25 30 CAA TAT CAG GIC CAG CAT GGG
TCC TGC AGCWirBisE® TTC CTC CTG CCA 144 Gn Tyr Gn Vai,cﬁvg,ﬂg,gsﬁ y
Ser Cys Ser Tyr Thr Phe Leu Leu Pro 35

45  GAG ARG\ ard eyd Fa1Cia Tvs T{L aleGACLyEHap Aep @ha ECF AT GCT
192 G u Met3msp Asn Cys Arg 988 Ser Ser Ser PragoTyr Val Ser Asn Al a

50 Glu Ala Tyr Sexr Leu Tyr Glu His Phe Tmne\;@]ee 8ar; W&GW cCG CTC
GAA TAC GER He £ ALGT 110G AL MG eCETy Leu Thi2 @By M3l aGh oWy ﬂgésﬂeAl a Pro Leu

A u Tyr Asp e Ser Serd08 n Lys Leu 65 410
75 Ser Ser Ile Segcpln Pro Gly Asn Asp Phe Ser Thr Lys Asp Gly 2dap 143
WD 98/ 057 32

0,981 0574 pam Yge, o8 IR QYLEX"AGEE FRF S0 M85 dep g v aF RS 19587

An Hs Lexp Ghe A4ps AVa | Cyive 61y Q!-‘OAGQ!‘M Oéw AGhIGINr petetv:Grrnr
85

T TT GIG GAA
AAC ATG ANS ‘F&%%&‘G‘Kgé’ﬁcﬁ&&&*‘ The Asn GP%iés ’é’OGg’BA%s yugg e val Qu
Asn Met Ly Sey <aruGlptTyd Sefi¥eul Lgs Ala Thr Thr MélQBet Ile Arg Pro - 105

110 CAG CAG AAT GCA GTBSCAG AAC CAC ACGYCT ACC ATG CTG @A8 ATA GEA
384 Gn 3 AR WS val G n Asn His Thr Ala Thr Met Leu Gu lle Ay

115 120 -. 125 ACC AGC CTC CTC TCT CAG ACT
GCA GAG CAG ACC AGA AAG CTG ACA (A 432 Thr Ser Leu Leu Ser @ n Thr
Ala du d@n Thr A4 E%"ﬁ!@a‘!%ﬁ’%ﬁm ID §Qips: 135

140 GIT GAG Ag Gl CRARAPERSAPrAGT TCT CGA CTT GAG ATA CAG CTG
480 Val G u Thr @y reERbTH:c1488mbaeenpdis Ser Arg Leu u Ile G n Leu 145

150 (B) TYPES nucleic acid 160 CTG GAG AAT TCA TTA TCC ACC
TAC AAG CTA GAG %W“E{r&%&ﬂle 528 Leu Gu Asn Ser Leu Ser Thr
Tyr Lys Leu Qu ,Lys n Leu Leu n 165 170

175 CAG ACA AQLL GAMOLETGLET TEPBABGNATC CAT GAA AAA AAC AGT TTA TTA GAA
576 {(ix) FEATURE:

(A) NAME/KEY: Coding Sequence
(B) LOCATION: 1...1485
{D) OTHER INFORMATION:

{A) NAME/KEY: 2N1ClF (chimera 4)
(B) LOCATION: 1...1488 .
(D) OTHER INFORMATION:

(A) NAME/KEY: Other
(B) LOCATION: 1l...48 _
(D) OTHER INFORMATIONK: Putative leader sequence

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:25:

ATG TGG CAG ATT GTT TTC TTT ACT CTG AGC TGT GAT CTT GTC TTG GCC 48
Met Trp Gln Ile Val Phe Phe Thr Leu Ser Cys Asp Leu Val Leu Ala
1 5 10 15

GCA GCC TAT AAC AAC TTT CGG AAG AGC ATG GAC AGC ATA GGA AAG AAG 96
Ala Ala Tyr Asn Asn Phe Arg Lys Ser Met Asp Ser Ile Gly Lys Lys
20 25 30

CAA TAT CAG GTC CAG CAT GGG TCC TGC AGC TAC ACT TTC CTC CTG CCA 144
Gln Tyr Gln Val Gln His Gly Ser Cys Ser Tyr Thr Phe Leu Leu Pro
35 40 . 45

GAG ATG GAC AAC TGC CGC TCT TCC TCC AGC CCC TAC GTG TCC AAT GCT 192

Glu Met Asp Asn Cys Arg Ser Ser Ser Ser Pro Tyr Val Ser Asn Ala
50 S5 60

GTG CAG AGG GAC GCG CCG CTC GAA TAC GAT TTC TCT TCC CAG AAA CTT 240

Val Gln Arg Asp Ala Pro Leu Glu Tyr Asp Phe Ser Ser Gln Lys Leu
65 ) 70 ?5 80

143

SUBSTITUTE SHEET (RULE 26)



An Thr Asn Qu lle Leu Lys Ile Hs Qu Lys Asn Ser
185

180
GGA AAA

e

Gy Lys Hi s Lys
205 TTA AAG GAA GAG AAA GAG AAC CTT CAA GGEC TTG GIT ACT CGI CAA ACA

GAG TTG GAC ACC
A u Leu Asp Thr

195

Leu Leu Qu
190 CAT AAA ATC TTA GAA ATG GAA
624 His Lys Ile Leu d u Met
PCT/OSYER3557

Gu

672 Leu 16 AR\ BRF TAY BCT GAGVAFG TONG SAY ABAN Thr2es 210
215 517 wie‘Ged G2 %ﬁqﬁfﬁ Upen 6 CRCTERARAELCAKSTTA AAC AGA
GCT ACC ACC AAC 720 Tyr lle lle n Gu Leu Gu Lys dn Leu Asn Arg
Ala Thr GFF cAgmgac ATT crc GAA AAC AZG(AAG TCG GAG ATG GCC CR@ZATA 336

240 AACREFIBRETCTEE CAG Kab RACENASETE GREr Gl K9t ACSARALSTC CAC

768 Asn Ser Val Leu n Lys @n dn Leu Gu Leu Met ASp Thr- Val His

245

Lys Au dy Vval

864 Lys mhy S@rulaﬂ ded §erl gin Ahg A GApQGIs ThE\Arg\Lys Ay Yat Nbpr

275

300

GAA GAT
G u Asp
330

Ser Ay
144

CAG CAG AAT GCRSIIT CAG AAC CAC ACG GCTABC MECcth lcasTRrx\EGaCTT Tee ACT
AAA GAA et;r%?ﬁsgmlemlm@@@a

350 Leu Lys Ay
270  AAApéSAGE ETdtic D AR\ Aop/ cdn Ead(EndoACe THah BAé dxsTabd AabAT CAAa

280

Leu Glu Asn Ser

GGA ACT CTA GN[55I'TC CAA AGA

QLY 2t akf Lém

Gln Thr Asn Glu
TCC GGI' GAA TAT

Catt A arc

His

TTA
Leu

TAT

Tyr
225

ARC
Asn

AAC
Asn

Lys

GCT
Ala

CCA
Pro
305

TGG
Trp

GGC
Gly

Lys

AAG
Lys
210

ATA
Ile

AGT
Ser

CTT
Leu

AGA
Arg

GGT
Gly
290

GAR
Glu

ACT
Thr

TGG
Trp

Ile
198

GARA
Glu

ATC
Ile

GTC
Val

GTC
Val

GAG
Glu
275

TTT
Phe

cce
Pro

GTA
val

AAG
Lys

TTA
Leu

GAG
Glu

CAG
Gln

CTT
Leu

AAT
ABn
260

GAA
Glu

AAT
Asn

Lys

ATA
Ile

GAA
Glu
340

GAA ATG

Glu

AAR
Lys

GAG
Glu

CAG
Gln
24S

CTT
Leu

GAG
Glu

Lys

ARG
Lys

CAR
Gln
328

TAT
Tyr

Met

GAG
Glu

CTG
Leu
230

AAG
Lys

TGC
Cys

ARA
Lys

AGT
Ser

GTG
Val
310

CAT
His

Lys

135

b

R

rp Lyssas u Tyr

g@m Ala G Metn LewiEie

340
AA GGA

Glu

AAC
Asn
215

GAA
Glu

CAG
Gln

ACT
Thr

CCA
Pro

GGA
Gly
295

T™IT
Phe

CGT
Arg

ATG
Met

Gly
200

CTT
Leu

AAG
Lys

CAA
Gln

ARR
Lys

TTT
Phe
280

ATC
Ile

TGC
Cys

GAA
Glu

GGT
Gly

285

1

Adn

Fladdyleu Cys Thr

265 -

GGT TTT AAT AAA AGT GGA
ATC TAC &64 cATadAtadldra bda AT EGacT Tor SR o aaél MraPeRc A Lys qor Ay
|l e Tyr Vil GlueTHiyiGlh|¥alAbau Asm Gkt Thr Ser2d@g Leu Glu Ile Gln LeR95

4LAA CCC AAA AAGLERG TTT TGC AAT APE GAT GTC AAT GAS9GGA GGT

960  Prochd Lalr Rad Yealyd Yok Adeeriy snbserdRincAois Yah 81 ook %
310 Ser Thr Tyr Lys Lewdlu Lyd3610TevGLen

;ﬁ y d %TSOS

1TW8 Trp Thr Val 16e A n H s Arg

AAA CAC AAG GAA

Lys

CAA
Gln

CAA
Gln

CTG
Leu

GAR
Glu
265

AGA
Arg

TAC
Tyr

AAT
Asn

GAT
Asp

rT
Phe
348

Hiae

GGC
Gly

TTA
Leu

GAG
Glu
280

GGT
Gly

GAC
Asp

ACT
Thr

ATG
Met

GGA
Gly
330

GGA
Gly

144

Lys

TTG
Leu

AAC
Asn
235

CTG
Leu

GTT
Val

TGT
cys

ATT
Ile

GAT
Asp
31s

AGT
Ser

AAT
Asn

Glu

GTT
val
220
AGA
Arg

ATG
Met

TTA
Leu

GCA
Ala

TAT
Tyr
300

GTC
Val

CTA
Leu

cce
Pro

345
GAG

Glu
205

ACT
Thr

GCT
Ala

GAC
Asp

CTA
Leu

GAT
Asp
285

ATT
Ile

AAT
Asn

GAT
Asp

TCC
Ser

TTG
Leu

CGT
Arg

ACC
Thr

ACA
Thr

ARG
Lys
270

GTA
val

AAT
Asn

Gly

TTC
Phe

GGT
Gly
350

SUBSTITUTE SHEET (RULE 26)

GAC
Asp

CAA
Gln

ACC
Thr

GTC
val
255

GGA
Gly

TAT
Tyr

AAT
Asn

GGA
Gly

CAR
Gln

338

GRAA
Glu

aACC
Thr

ACA
Thr

AAC
Asn
240

CAC
His

GGA
Gly

CAA
Gln

ATG
Met

GGT
Gly
320

AGR
Arg

TAT
Tyr

82 mwﬁmﬁwm aon FhT o

Lys Met 3o/ Phe

@y Asn Pro

624

672

720

768

g8le

864

912

960

1008

1056

350



WD 98/ 05779 PCT/ US97/ 13557
TGG CTG GGC AAT GAG TTT ATT TTT GCC ATT ACC AGI CAG AGC CAG TAC 1104 Trp

Leu Gy Asnwoogddm | le Phe Ala Ile Thr Ser An Arg A n Tyr PCTAUSIV/I3SS?
360 365 ATG CTA AGA ATT GAG TTA ATG GAC TGG GAA GGG AAC
CGA GCC TAdcTéis cec laa2 chletrrireaTrAriyT| 66c Gire Acl abltcadspedrqacCrac G yi1dea Arg
Al a Tyr S@rp Leu $X@ Asn Glu Phe Ile Phe3XXa Ile Thr Ser Gln Arg@giin TWS TAT GAC
AGA TTC CAC ATA CBA AAT GAA AAG CAR®AAC TAT AGG TTG®® 1200 G n Tyr Asp Arg

Phe H s | lxa@cGda AR Kd1Uchy era®l Rrd\wacTyéc Arg dddl aR8%c6a Gee TAT TCA 1389
395 Met Leu Arg IMOGluTAT K& MRATOSTLAAAY\EEn GG AGA TIRASEEA AAA CAG
AGC AGC CTG A3T® 1248 Tyr Ledys Ay His Thr 3@y Thr Ala Ay Lys A n Ser

Ser Leu |18 Tar cac aca Trc cxORTA con AAT can anc cAkChnc TAT Ace TTG i.gé%
TTA CAC GGLnCyr @ip ArgCrPACGIACT1AMAYidn @T% LAl GAATALRATYAXzgl Gdu Leu

H's Ay A35Asp Phe Ser Thr3%9ys Asp Ala Asp #&h Asp Asn Cys 400 420

425 20 A ATGT = ATG T
TG TTT Aeloﬁﬁﬁefﬁ:‘, i f&étﬁé/%%:&gmgm tﬁl %Qg\tﬁfe&&fﬁ%@&% G%g%nﬂ p
p Ala

Phe 435 405 415445 TGI GGC

CCC TCC T U 1392 Cys Pro

50 U SRR B S s O

455 480 T GGA AAA @35 AAT GGG ATA AAB0TGG CAC TAC TTC
1440 H s G

AAA GGG CCC AGT XLys LeuAsnGIP\(IIeLsTré)HisTyr Phe Lys
dy Pro Sﬁ;gﬁ%g -ARA  TGT GCC CTC 'rg7 A ACA GGA GGX TGG $TT AT GCT 1344

480 TAC A BETHORIA AT s TG A ARG TR A MY Taa

1488 Tyr Ser Leu Arg Ser Thr. Thr Met Met Ile Ar% Pro Leu Asp Phe
485 TGT GGC CCC PCR) AAT CTA AAT GGA ATG TAT ACT GCG Gcgzgm RECRVATRER FOR

SEQ | D NO 9. §i¥ Pro Sqi AsBiqy-RER HIAHMRETER THF GOE Aa GLY Gl Agn| EnGTH 495

am no acids (B) TYPE: am no acid (C) STRANDEDNESS: single
(D) TOPOLQBYE: GhArredr CTG AAT GGQ IATA MY ECGELEACT YRE . TTOr BAXIGGG CCC AGT (V) 1440

FRAGVENT THARESLY fixgr hey Asn Gly Hpxbys-ERRURE TYr Phe Lys LY BT NARE/ KEY:
2N1CLF (chi%era 4) ¥B) LocaTion 1875495 - |
TAC TCC TTA CGT TCC ACA ACT ATG ATG ATT CGA CCT TTA GAT TTT TGA 1488
Tyr Ser Leu Arg Ser Thr Thr Met Met Ile Arg Pro Leu Asp Phe
48S - 490 495

(2) INFORMATION FOR SEQ ID NO:26:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 495 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ii) MOLECULE TYPE: protein
{(v) FRAGMENT TYPE: intermnal
{ix) FEATURE: .

{(A) NAME/KEY: 2N1C1F (chimera 4)
(B) LOCATION: 1...495
(D)_OTHER INFORMATION:

(xi) SEQUENCE DESCRIPTION: SEQ ID NRO:26:

Met Trp Gln Ile Val Phe Phe Thr Leu Ser Cys Asp Leu Val Leu Ala
1 5 10 15
Ala Ala Tyr Asn Asn Phe Arg Lys Ser Met Asp Ser Ile Gly Lys Lys
20 25 30
Gln Tyr Gln Val Gln His Gly Ser Cys Ser Tyr Thr Phe Leu Leu Pro
35 : : 40 45
Glu Met Asp Asn Cys Arg Ser Ser Ser Ser Pro Tyr Val Ser Asn Ala
50 55 60
Val Gln Arg Asp Ala Pro Leu Glu Tyr Asp Phe Ser Ser Gln Lys Leu
65 70 75 80
Gln His Leu Glu His Val Met Glu Asn Tyr Thr Gln Trp Leu Gln Lys

145
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(D) OTHER | NFORMATI ON: (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 26:
Met Trp G n Ile Val Phe Phe Thr Leu Ser Cys Asp Leu Val Leu Ala 1

5 10 15 Ala Ala Tyr As rg
Lys Ser MWYORBTRr ||le Ay Lys Lys 20 pc-ﬁ%ggﬁg?séS

30 dn Tyr dn Val GI‘Qs Hs Ay Ser Q/sgqsler Tyr Thr Phe Leu Leu Pro
35 1u Ren Tvé0r1e val c1 Asp) éilg s Arg Ser Ser
Ser Ser B?‘(‘) GTgllr P'?}r:';lIft;Ser eAgﬁ A(j é‘ Asn ?3@0""’5 seg &‘M}Lt 110 Igé

60 Val €m Wg?g!ss BlA| ¥alPGan | Aan %SJ Thyr A¥Yes phPmetSéetng&u GeGlys Leu 65

70 5 ' eu H s Val Met
du Asn R:/:.Ij ‘;‘f rLa\ #e%r%eﬁ_gtn dl‘_}g Eg./as Glu Glz§Q’hthPq %f' fku Tg:' sp

140

145 v;% G0 OB B3R 7/val gg\a Asn Gln Thr Ser Arg Leu Glu Ile Gln Leu

PCT/ US97§§ 7 5 155 90 160 95
Leu G u A8H R AFR SVabedSEr AW %/Kf ¥psLek S8 traee Aep &8 Gime

100 Gln Thr Asn GliODle Leu Lys Ile His Gld 19sGhéh Gep AN LA &i1Mal G n Asn
His Thr-Ala Thr Met28Reu GQu Ile dy 185 115 190 120

125 Thr 8t¢ Tyg,IlebedcFlatpt i Tgeutts dyenflnglu | Bas pem Ther Asp 130
135 Leu Lys Glu Gluldfhs ¥ah £ pélre1d 81y/3leulein AsD &g climer Arg Leu
Aulle Andsu 145 : 218 150 220 155

160 Leu E¥E %I%rﬁmeﬁhsgggmu e dipslew o6 hrg ¢daThe [Ten 3amy G n
165 Asn Ser Val Leijpln Lys Gln Gln Leu Gh} uq{&lggﬁ Mvgltﬁgg e Leullé)S/S

Ile Hs Qu Lys Asn Sepad el Leu Gu 250 "28§
190 H s Res nquevguga@l Lew/Sys Fhr Gyy <2L§uscw YalybeWWleuGye 63y dsp Thr
195

B o Lg S G u,Lys Au Asn
Leu dn &@ ngug%)éle hg]'%\rl' 8 o ‘Elgfe) Arg 4\5%8,51(3 ki ASB ﬁgj Tyruczlfé
220 Tyr hie diyephe mdd Lyd serEly lINe T TheWIASOyArgefhén Hah Mdty Asn 225

230 2950 235 295 240 A8P0Ser Val Leu A n Lys An
dn Leu %g G1w, PﬁBtI‘YRstﬂ'fﬁiévﬁ'l‘e [Gy8 Asn Met Asp Val Asn Gly Gly Gly 250

3
255 Asn b8Q Ma vASNTIeLH1 R ThEG lifs Aip! caéyséi’atea%pwe ts Mg A
260 ' 26325 . 33@70 Lys Arg G u Wbku u Lys Pro
L Yy ye t Qly Phe Gly Asn Pro Ser Gly Glu Tyr ‘
Phe Arg A3p T KF%}%SB vHysTYet Qly The Fro Ser gy
Trp Leu Gly Asn Glu Phe Ile Phe Ala Ile Thr Ser Gln Arg Gln Tyr
355 360 365 ’
Met Leu Arg Ile Glu Leu Met Asp Trp Glu Gly Asn Arg Ala Tyr Ser
370 375 380 .
Gln Tyr Asp Arg Phe His Ile Gly Asn Glu Lys Gln Asn Tyr Arg Leu
385 390 395 400
Tyr Leu Lys Gly His Thr Gly Thr Ala Gly Lys Gln Ser Ser Leu Ile
405 . . 410 415
Leu His Gly Ala Asp Phe Ser Thr Lys Aep Ala Asp Asn Asp Asn Cys
420 428 . 430
Met Cys Lys Cys Ala Leu Met Leu Thr Gly Gly Trp Trp Phe Asp Ala
435 440 : 445
Cys Gly Pro Ser Asn Leu Aen Gly Met Phe Tyr Thr Ala Gly Gln Asn
450 455 : 460

Hie Gly Lys Leu Asn Gly Ile Lys Trp His Tyr Phe Lys Gly Pro Ser
465 470 475 - 480
Tyr Ser Leu Arg Ser Thr Thr Met Met Ile Arg Pro Leu Asp Phe

. 4858 490 495

{2) INFORMATION FOR SEQ ID NO:27:

{i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 47 base pairs
{B) TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ii) MOLECULE TYPE: DNA
(ix) FEATURE:

(A) NAME/KEY: hTL4atg
{B) LOCATION: 1l...47
{D) OTHER INFORMATION: PCR primer
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275 280 285 Ala Qy Phe Asn Lys Ser dy

Ile Tyr Thr Ile Tyr Ile Asn Asn Mt 290 295

300 Pro G u Rrooosipssrolys Val Phe Cys Asn Met Asp Val Asn Ay Gpcfiyer3esss
310 315 , 320 Trp Thr Val Ile An Hs Arg
Au Asp Ay Ser LeyapyaMEpeed brheg 325 330
335 dy Trp Lys 4 dﬂggg Eg%t;ﬁ%oulzhgts As%lqlfr o‘;Se%rge %IPG u Tyr

340 Phe Il e Phe
Aalle Thr Ser Gn Arg Gn B the mpi’i"f‘z%ﬁ ‘éﬁgﬁs <8l

365 Met Leu Arg Ile Gu Leu Met Asp Trp Gu Gy Asn Arg Ala Tyr Ser 370
375 (xi) SEQUENGE PESCRIPRIONZ SEQH® WPxR7:e dy Asn u Lys A n
Asn Tyr Ar 395

400 Tor Lew THacHy Tpenagracs Aostorchi AOFTAGOEAT GCISRE sor Leu l1e ¢
405 (2} ]XNFORMATION FOR SEQ IDAYR28py H| s Ay Ala Asp Phe Ser
Thr Lys Asp Al é? Néﬁpc@cﬂﬁz 420 425
430 Met Cys Lys Oya)Asnerar s€babkelpal e y Ay Trp Trp Phe Asp Al a

435 (8)41!!0’3- nucleic acid 445 Cys Gy Pro Ser Asn Leu Asn
Gy Met Phe Tyr T ) ﬁi*Ashngle 450 455

460 Hs Ay Lys Le ASH y 'IIe ys Trp H's Tyr Phe Lys Ay Pro Ser 465
470 (i1) MGECULE TYPE: cDNA 480 Tyr Ser Leu Arg Ser Thr Thr
Met Met Ile Arg Hed FRATUREp Phe 485 490
495 (2) AR “EE&S?FQ | D NO. 27: (i) SEQUENCE
CHARACTERI STI CS (B) LOCA s l3ED 47 base pairs (B) TYPE

nucl eic acid (D) Qmﬁnmm?cmngher (D) TOPOLOGY:

| i near (ii) MOLECULE TYPE: DNA (i x) FEATURE: (A
NAMVE/ KEY: hTL4atg () waue/ke$ BotheFATI O 1.. .47 (D) OTHER

| NFORVATI ON: PCR pr{ByELOCATION: 1...28 146

(D) OTHER INFORMATION: "tail" sequence added to the
PCR primers to facilitate cloning
of the amplified PCR fragments
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28:

GTGTCGACGC GGCCGCTCTA GATCAGACTT AGATGTCCAA AGGCCGTATC ATCAT 55
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WD 98/ 05779 PCT/ US97/ 13557
(A) NAMVE/ KEY: O her (B) LOCATION: 1...20 (D) OTHER
| NFORVATI ON: "tail" sequences added to PCR

primer to facilitate cloning of the anplified PCR
fragment s WO98/65779 ) SEQUENCE DESCRI PTION: SEQ | D NO 27: W%Qm&wm
TCGAGCCACC ATGCTCTCCC AGCT. GCTGCAG

(2) | NFORVATI ON 'ﬁ&?@'ﬁ@'\‘%‘ﬁb‘%g"c ToA DC"GS)T@E&JENGPWWEH STI CS:

(A) LENGTH. 55 base pairs ,(cﬁ)gu];\{gﬁ nucleic acid (O
STRANDEDNESS: si ngl e '1' I I near (i) MOLECULE
TYPE: cDNA (1x) FEATURE (A) NAME/ KEY: hTL4not (B)
LOCATT v re i I it X T TITET A)
NANE/ éuﬁe %&ioj)?s?nadc bell late lo &Wyﬁ} %hé%]estr o . ( D) OTHER i

DI AN it

Address of depositary institution (including postal code and country) N
12301 Parklawn Drive

Rockville, Maryland 20852

U.S.A.

Date of deposit Accession Number
. October 7, 1994 ) 75910

_—_— —— ——

C. ADDITIONAL INDICATIONS (leave blank if not applicable)  This information is continued on an additional sheet D

Applicant wishes that, until publication of the mention of the grant of a
European patent or until the date on which the application is refused or
withdravn or is deemed to be withdrawn, the deposit shall be made available as
provided in Rule 28(3) of the Implementing Regulationsunder the European Patent

Convention only by the issue of a sample to an expert nominated by the requester
(Rule 28(4) of the implementing regulations).

e —  _

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States)

— — —
— ——

E. SEPARATE FURNISHING OF INDICATIONS (feave blaak if not applicable)

 The indications listed below will be submtted (0 the International Bureau later (specify the general naiure of theindications e.g., *Accesion
Number of Depasit”)

For receiving Office use only For Iniernational Bureau use only

D This sheet was received with the international application D This sheet was received by the Intemational Bureau on:

Authorized officer Authorized oflicer

Fonn PCTALON I (July 1997)
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147 - WD 98/ 05779

PCT/ US97/ 13557 | NDI CATI d\lS RELATI NG TO A DEPGCSI TED
M CROORGANI " (P

S S)
A. the indi?’yﬁs@ﬁygrrade bel ow relate to the m coorganismreferre tg |n t he
descrip N page i};[?f 5-19. B. | DENTI FI CATI ON OF DEPOSI T
Furt her}\heg)c% ‘are ident ﬁé@czp%#f addi tional sheet X Nane of

~depositary institution American Type Culture Collection Addr ess of
deposi t mtgrnatdt ApplicorN¢i:n NQTIVET KOWIN code and country)
12301 Parklawn Drive Rockvill e, Maryland 20852
U S A e depesl. k. Accessi on
S A intehf Filidg E%t%mfgbgp HEREWITH |
75910
- Title: NOVEL MODIFIED LIGANDS

SUPPLEMENTAL SHEET TO BOX B OF FORM PCT/RO/134

ldentification of Further Deposits - In addition to the deposit indicated
on the attached Form PCT/RO/134, applicant identifies the following
deposits made with the American Type Culture Collection, 12301
Parklawn Drive, Rockville, MD 20852, U.S.A. And requests that they also
be made available only by the issue of a sampie to an expert nominated

by the requester as indicated on the attached form:

Date of é osit | Accession Number

October 7, 1994 VR2484

October 26, 1994 75928

December 9, 1994 75963

July 2, 1996 90895
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Aut h?% &Y

i nt er nati onal
Bur eau on:

Aut hori zed officer
147/ 1

PCT/ US97/ 13557 Atty
NOT YET KNOWN

| nt er nat

mad val | & rqyl H—Rut-e mko)
glo g %%). ....... ?Os ......... Conventl_i i
S Jepa et quéfg‘P eet Eiface
P g :paged. TED bTA
(if th AR on?agﬁde ﬂof° pa$ed a1 F-fHesi

appl i cabl e) The

below wil|l be submtted to the International Bureau
Aerisplatedanueteior acide molecula ieneoding. a chiroesisi JHE-2
For receiving O fice use only
& Vst T iEn2: figand
a

ci' | rppgepp a Tie. éellcgealxﬁlg R?é:ht te%rqta tional
fé%gl%g} fs‘{uwhé?e%ﬁ) the first and second TIE-2 ligands

eD.ksé1ed}€f1l ﬁ?@%%&%mﬁrméénh épﬁ’flECud\&hd

sheet
second

3 and TIE ngand 4

A nucleic acid molecule of claim 1, encoding a chimeric TIE-
2 ligand comprising at least a portion of TIE-2 Ligand-1 and
a portion of TIE-2 Ligand 2.

A nucleic acid molecule according to claim 2, encoding a
chimeric TIE-2 ligand that binds and activates TIE-2
receptor comprising a nucleotide sequence encoding TIE-2
ligand 1 wherein the portion of the nucleotide sequence that
encodes the N-terminal domain of TIE-2 ligand 1 is replaced
by a nucleotide sequence that encodes the N-terminal

domain of TIE-2 ligand 2.

A nucleic acid molecule of claim 3, wherein the portion of
the nucleotide sequence that encodes the coiled-coil domain

of TIE-2 ligand 1 is replaced by a nucleotide sequence that

encodes the coiled-coil-domain of TIE-2 ligand 2.

A nucleic acid molecule of claim 3 or 4, which is modified

148
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Title: NOVEL MODI Fh Replaced - g\ jop) ENVENTAL SHEET TO BOX
B OF FORM PCT/ RO 134 | dentifica r Deposits - In addition to
t he deposit ‘wybsmat®d on the atta RC)’ 134, appl i caRQTUIINBEST| es
the follow ng deposits made with the AITEI’I can Type Culture Collection,

L0 e i o, B, B A B, P BB DA, o
by- the requester as ié&i'&%éclt§ﬂc§&g8h§¥gﬁhé‘@2ﬁ$és°7@4-787 as 58} Pty WFPOSI !

Accessi on Nunber

Cct ober 26, 1994 iqure 27. 75928 Decenber 9, 1994

75963 July 2, 19596 90895

147/ 2 -148- What is
clained is: 1. An isol ated nucleic acid nol ecul e encoding a

chineric TIE-2 6i gand nucleic acidc onplacsilegpfacidimnt &, nwinich denmodifiedi sech
coil domain and fibrinogen-
that™a serine residue is encoded instead of the cysteine

residue.

7. A nucleic acid molecule of claim 5 or 8, which is further
modified to encode a different amino acid instead of the

arginine residue encoded by nucleotides199-201 as set
forth in Figure 27

8. A nucleic acid molecule of claim 7 which is modified such
that a serine residue is encoded instead of the arginine

residue.

9. An isolated nucleic acid molecule encoding a modified TIE-2
ligand that binds and activates TIE-2 receptor comprising a
nucleotide sequence encoding TIE-2 ligand 1 which is

modified to encode a different amino acid instead of the

cysteine residue at amino acid position 245.
10. A nucleic acid molecule of claim 9, which is modified such
that a serine residue is encoded instead of the cysteine

residue.

11. A nucleic acid molecule of claim 3, having the sequence set

149
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5 | i ke domain, wherein at |east two of said domains are derived from
different TIE-2 |igands sel ected from TIE-2 Ligand 1, TIE-2 Ligand 2,

TIE Ligan | E Li gand 4. . A nucleic acid m) rdi ng
to claim (iw%egﬁ@gv ]’;ng a chimeric 10 Thlss?[éeEH% geémﬁgwu\her e?zﬁﬂ{sﬁ [f3s57

N-term nal donmain, coiled coil domain an brinogen-1i ke domain
are derived from ToRR ini bigure12@r TIE-2 nﬂ!lﬂ“llln lllll and- 2. 3. A
nucl eic acid nol ecul e according to clai chinmeric TIE- 15

2 ligand that binds and activates TIE-2 receptor conprising a

nucl eoti de seguencg encodi %%JI E- Ii an ﬂil ,V\,herf{el n the portion of

the nucl eoti d2seddehdeeit, 3ig ft.nBavi 19 §Fquence set

ligand 1 is repla ¥ a | e |de sequence that encodes the N

term nal domain oﬁ%%lﬁ'ﬁ F@‘&ﬁda&f’ . A nucleic acid nol ecul e
according to claim 3, wherein the port I on of t he nucl eoti de
sequence that encodes the coiled-coil donmain of TIE-2 - ligand 1

is replaced byza nagl RRlaksl %@i@cactdlaﬁoem@eéném:n a modified TIE-2
coiled-coil domain of TIE-2 ligand 2. 25 ei ¢ acid nolecul e

according to clai nMigamd thatwbinels butnaebs i et tabtlvate TIE 2 reeéﬁﬂﬁ a
different am no acid instead of the cysteine residue encoded by
nucl eoti des 784- 786omprising famucleatide gsequerice erdfbdifig TIE-hligheidc 1aor d
nol ecul e according to claim5 which is nodified such that a
serine residue is EHedidigantsieatherein hhec partibneof dbednwcleotide

- 149- 7. A nucl ei c aci dm)leuleac rdlné"t'n claim5 or which is
further seavence thatepeeedes ther Nstmingli dmain of Rge%ld of the

ar gi ni ne [esidue e L eo 199-201 as set forth in
Fi gure 27. 5 8. hgg\ ﬂ J§|%’| ?iggfg Qﬁ\hcgéil% ‘iﬁ!@ﬁ’rcﬁl ng to claim?7 which is
nodi fi ed such that a serine residue is encoded instead of the

ar gi ni ne residue. 9. A nucleic acid nol ecul e according to claim 3,

which encodesy3, A nugleic ﬁbid"?ﬁbl%cﬁ'l@ é’f cldlAn A d)awhddel @ha"pBRicH | &t

sequence set forth in Figure 2
the nucleotlde sequence that encodes the coiled-coil domain

of TIE-2 ligand 1 or TIE-Z ligand 2 is deleted and the portion
encoding the fibrinogen-like domain is fused in-frame to a
nucleotide sequence encoding a human immunoglobulin

gamma-1 constant region (IgG1 Fc).

15. An isolated nucleic acid molecule encoding a modified TIE-2
ligand that binds but does not activate TIE-2 receptor |
comprising a nucleotide sequence encoding TIE-2 ligand 1
wherein the portion of the nucleotide sequence that encodes
the fibrinogen-like domain of TIE-2 ligand 1 is replaced by a
nucleotide sequence that encodes the fibrinogen-like domain
of TIE-2 ligand 2.

16. The nucleic acid molecule of claim 15, wherein the portion

150
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This Sheet Has Been Re laced -
10 A nucleic acid m”ﬂt’ﬂﬂ”ﬁwmi g to claim4, which encodes a
chinmeric TIE-2 ligand ,Eo aci d sequence set forth
in Figure 230985779 11. nuc cid nmol ecul e accordi ng PETYSIAISET
encoding a nodified TIE- 2 ligand that binds but does not '
activate TIE-2 rece o | Si [ :
encoding TIE-2 i gaﬁéq&'ewﬂgp gﬂlﬁe&p%“r?ﬁ‘%% tgfa t é‘HEJ)&Qé ﬁi‘%t %q'%?(;?@(l)t I de

sequence that encodganidig 6f MECRIRTErd kP iSWeblsced BP a nucledide? || gand 1

is replaced by a nucleotide sequen at e des the _ _
fibrinogen-like dongbguehcé! thal £h888Es the coiled d8H ddmaie! 6f cnacat gigand
€

nol ecul e according to claim 11, wherein the portion of

nucl eoti de sequence2t hat encodes the coiled-coil domain of TIE-2 25
ligand 1 is replaced by a nucl eotide sequence that encodes the
coiled-coil domain of TIE-2 ligand 2. 13. A nucleic acid nolecule

according to claim 11, which encodes imeric TIE-2 |igand

] . ac
havi ng the ani id-acifd siGiRiEnaeids grolggule of elgimn 15, hajngethey sequence

-150- - 14. A nuclejc acid_pnol ecule according to claim12, which
encodes aSehiteeth dnrigwe) 2dand having the amino acid sequence
set forth in Figure 26. 5 15. A chinmeric TIE-2 |igand encoded
by a nucleic acid nolecule of any one of the preceding clains.
16. A chineric E In :aC dj Clai Akilh, 4 d1ap h ] '
sequence set fc1)r h f{ngﬁ{&gﬂ?é@?, H}g?&% ck)’?I %&ﬁl é]’ ng‘# Q&é&mﬁgﬂ E
ligand according togsghajorhlIn FRyUred2ehe sequence set ~forth in

Figure 27, but nodified to have a different am no acid instead

of the cysteine residue encoded by nucl eoti des 784-786. 15 18. A vector
whi ch conprises a nucleic acid nol ecul e of any one of pr ecedi ng
clains 1 to 14.19. A chimeric or modified TIE-2 Yigand encoded by a nucleic

acid molecule of any one of the preceding claims.

20. A chimeric TIE ligand according to claim 19, having the
sequence set forth in Figure 24, 25, 26 or 27.

21. A chimeric TIE ligand according to claim 19, having the
sequence set forth in Figure 27, but modified to have a
different amino acid instead of the cysteine residue encoded

by nucleotides 784-787

22. A vector which comprises a nucleic acid molecule of any one

of preceding claims 1 to 18.

23. A vector aécording to claim 22, wherein the nucleic acid
molecu[e is operatively linked to an expression control

sequence capable of directing its expression in a host cell.

[
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19. A vector according to claim18, wherein the nucleic acid
nol ecul e is operat ively |i nkeﬂmtgpleeanasq;@m géean control 20 sequence

capabl e of ng its expre ceI | .
according to c |Hr?1 18 or 19 wh B!lm lﬁ\‘? égflor

system for the production of a d 25 accord| ng to claim
15, 16 or 17 which conprises a host cell and a vector according
to claim18, %orﬁ é A host -vector systemaccording to claim
21 wherein t vector accordingtp clain 3309&r2§|w hichhds  aiplastridor
mammal i an cel | . 30 23. A nethod of producing a ligand as defined in
claim15, 16 or -151-

i o 45 3RNOR G5, Sl MR gy 8 chimertS 979

d f th d.
ot on o L gy R SSHRSLEE ik Sy Jp. RN
cl ai ms 15 16 or Jv?hﬁ:ll*ﬁcwhiﬁﬁisé@% v@b‘tob'd&:dﬁétﬁ QoTéﬂzone of clalmé'&md

10 25. An anti body according to claim 24 which7s a nbnocl onal

ant i body. 2@3 ok g4nj ugate conprising a ligand according to

claim15, 16 or 17 and, conjugated thereto, a cytotoxic agent. 15 27.

A conjugate according to claim26 wherein the cytotoxic agent S
a radi oi sotope_or toxin. 28. A pharnmaceutical conposition conprising

a chineric |i2@nd &ohoswecwc@yatem ascording 1e, cledmo25 wherkia the

har maceuti cal | tahl e carr
P Y host cell is & bac terial, yeasi, insect or mammalian cell.

27. A method of producing a ligand as defined in claim any one
of claims 19, 20 or 21, which comprises growing cells of a
host-vector system according to claim 25 or 26, under
conditions permitting production of the ligand and

recovering the ligand so produced.

28. An antibody which specifically binds the ligand of any one
of claims 19, 20 or 21

29. An antibody according to c.laim 28 which is a monoclonal

antibody.

30. A receptorbody which specifically binds the ligand of claim
19, 20 or 21. |

31. An isolated nucleic acid molecule encoding a receptorbody

according to claim 30.

152 ) ) A
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29. A pharmaceutical conmposition conprising an anti body

according to claim24 or 25 anpgsg.-RnsBReRMIEAERAlI | y acceptable 25
carrier. wo 98/88¥79 A phar mac [ tion conprising PCAEIULSSE
according to claim26 or 27 aonMM!lMﬁmcal | y acceptabl e

carrier. 30 31. Aligand e nmethod of claim23.

-152-- 32. A nodified TIE-2 ligand that binds and activates TIE-2

i 082, A vectdr® cBiipdsing Y hubIgRIaEE dnble S9EPaERS AR 1 ©F

amno acid ins cystelne residue at am no acrd®position
265 set forth in Figi{ighy433. 5 33. A ligand according to claim 32, which
is nodified such that the am no acid at position 265 is serine.
34. A nodified TIE-2 ligand that binds but does not activate TlIE-2 wherein
the N-termnal domain of the TIE-2 ligand is deleted. 10 35. Aligand
accordi ng to cB33i m 2 vectah aiccoTdiBg toi glaint B2owhitik- &5 la giasimid. 2
wherein the N-term nal domain is deleted. 36. A ligand according to
claim 34 or 35, wherein the coiled-coil domain 15 of the TIE-2 |igand
is deleted and the fibrinogen-1like domain is fused . in-frame to a
human i mmunogl S4ul i A FonMgate: 6RSRMSINGe §i ligand accorgding {0 IGIaHAdaRY:. el ng

to claim 36 wherein the i mupQglphuli Qnst ant. .. region | .
oGi- o 20 30t el TBE 231 F et AT dnivgntash dbaselos Srofiteric
TIE-2 ligand of any 4aent one of clainms 32 to 37. 39. A vector
whi ch conprises a nf9%M'e acid nmolecule of claim38. 25 40. A vector
according to claim39, wherein the nucleic acid nolecule is

operatively linked to an expression control sequence capabl e of

directing its @&ressi&njufate "@6tokRhY- to claim 34 wherein the cytotoxic

agent is a radioisotope or toxin.

36. A pharmaceutical composition comprising a chimeric or

modified ligand according to any one of claims 19, 20 or 21

and a pharmaceutically acceptable carrier.

37. A pharmaceutical composition comprising an antibody
according to claim 28 or 29 and a pharmaceutically

acceptable carrier.

38. A pharmaceuticall composition comprising a receptorbody

according to 30 and a pharmaceutically acceptable carrier.

39. A pharmaceutical composition comprising a conjugate
according to 34 or 35 and a pharmaceutically acceptable

carrier.

iss |V TRRE A
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30 41. A vector according to Hiir\iﬂhmtaﬁsB;enWTlavddi ch is a plasmd.

-153- A host - vect or syi ﬁmm’ ﬂml oduction of a nodified

| i gand accg‘?éid;&\_;_gct o ~to an I 32 to 37 V\hlp&’%gﬁ{?@’ez a

host cell according to claim40 or 41.

host -vector system according to claim42 wherein the host cell is a
bacterial, yddkt, Adigestd accordingl taanyebhe of clairdel.19,A20ebh@l &in
producing a ligand as defined in any one of clains 32 to 37

whi ch conpri ses graiftiaRfAx aacording taelaime28opr 281 @nraceptarboegylo to
claima42 or 43, under gonditions permtti ng ,Ezr oduction of the |ligand

and recovering t hé4GaNg 48 gladm d0qor a conjygate paceerdipgdio wlatn 34

specifically binds_t i g of _an ne of .clains 32 to 37. 15
46. An anti body a%rc55dh{ga$% 'gl &i H’Y%@ﬁm?@ Iﬁrqag"%?%%é“ﬁnm’"kﬁﬂ iYody.

47. A conjugate c [ySi a.li:gapd ding. one of clainms 32 to
37 and conj ugat ed %ée't%a&%’ 8£/t'gt %xﬁn%%g‘génépgﬁ&‘gag 48. A conjugate
according to claim47 wherein the cytotoxic agent is a

radi oi sot ope or toxin. 49. A pharmaceutical conposition conprising
a nmodified |igpnd Adigintd Wodbced by the Aivthedeopfclain®iz®, 32 to 37 and a
phar maceutical |y acceptable carrier. 50. A
pharmaceutical conposition conprising an anti body according to

claim45 or 46 and a pharnaceutically acceptable carrier. 30 51. A

phar maceut i ca42conposisolatedc ouplaiei agjdammlepulgané clabording, 48 or 1 5
substantially as hereinbefore described.

43. A chimeric or modified TIE-2 ligand of claim 19

substantially as hereinbefore described.

44. A vector of claim 22 or 32 substantially as hereilnbefore

described.

45. A host-vector system of ciaim 25 substantially as

hereinbefore described.

46. A method of claim 27 substantially as hereinbefore

described.

47. An antibody of claim 28 substantially as hereinbefore

described.

48. A receptorbody of claim 30 substantially as hereinbefore

described.
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-154- claimd47 or 48 and a pharnaceutlcally acceptable carrier.
52. A ligand produced by the 5 53. A chinmeric or
nodi fied Tl Bv@980s8yand accor di ng Il 2 or PCT/US97/13557
substantially as herei nbefore d eference to the

Exanpl es. 54. A nucleic acid nol ecule according to claim1 or 38
substantially as 10 her ei nbefore described with reference to the

e tore 497° A“pHEnAECARERN Udipbaintre df) JRIRT o8 8704EMr 39 Y 22

her ei nbef ore erence 15 56.
A host-vector syste gg@m%@g 4 Wé@|ﬁbgﬂor@r desdisd ant i aI ly as

her ei nbef ore descri d W t eference to the Exanpl es. 57. A net hod
according to claim23 or 44 substantially as herei nbefore

described with reference to the Exanples. 20 58. An anti body according
to claim24 or505 sAbdigand aantibcxsy hezcepiocbody or conjugate defs claibredt@v t h
reference to the Exanpl es 59. A conjugate according to claim 26 or
47.substantial ly assggﬁtﬂmlﬂifyor%s Zsereinbeferes sleswyibedt h reference to the
Exanpl es. . 60. A pharmaceutical conposition according to claim 28,
29,. 30, 49, 50 or 51 substantially as herei nbefore described
with reference to the Exanpl es.
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