1 ANTI BODI ES THAT BI ND HUVAN PROTEI N TYROSI NE PHOSPHATASE BETA ( HPTPBETA)
AND USES THEREOF FI ELD OF | NVENTI ON This invention relates to

anti bodi es and antigen binding fragnments thereof that bind to human protein
tyrosi ne phosphat ase beta (HPTPbeta) and uses thereof. BACKGROUND OF THE

| NVENTI ON Angi ogenesi s, the sprouting of new bl ood vessels fromthe
pre-existing vascul ature, plays an inportant role in a w de range of
physi ol ogi-cal and pat hol ogi cal processes (Nguyen, L.L. et al, Int. Rev.

Cytol., 204, 1-48, (2001)). Angiogenesis,is a conplex process, nediated by
conmmuni cat i on between the endot heli al ceﬁls that |ine bl ood vessels and

t hei r surr ouddNTIBOBEKES THARSBIND HiMAN PROTEIN SYRGEIND PHANGHAJEsBETAL | ssue
or tunor cells produce and s i j h factors in response
to environnental stinuli_sudﬁﬁéﬁhﬁggggﬁﬁgbgﬁggtﬁ%gé ors diffuse to nearby
endothelial cells and stinulate receptors that |ead to the production and
secretion of proteases that degrade the surrounding extracellular matrix.
The activated endothelial cells BEHMWOFSIVNENFEY and proliferate into the
surroundi ng Ui gGUGEANATL kIS APYIES ARl aﬁt%?? BinBn® WaPmERE thefedr hBUIRObLI NO,

F., Trends_Blocheﬁ1_Sq|., 22,251-256, (1997)). Endotheli al pell; t hen st op
prol i f er ahimap pro®indjofies pivtsplmtase bett R Thglaapndysendegples, which is the first
step in the formation of stable, mature bl ood vessels. Subsequently,
periendothelial cells, such as pericytes and snooth nuscle cells, are
recruited to the newly for nBACKESSBINDOBRIHBINWENTIOND toward vesse

mat ur at i on. Angi ogenesi s is regul ated by a balance of naturally
occurring pro- and anti-angi ogenic factors. Vascul ar endqtheliql %{ommh
factor, fi brobhaEeeepssHwis SPREEREOf ngpblogdgrispls &iom the PrepPBURR TSIl BIAYS he
many pot e indlortt P18t KU Mrze OF LRI RGT MaSarhblderel Arb@aRdangivad 110 et Nigi
respective receptor tyrosine kinases on the endothelial cell Surface and

t r ansducelnsiRgmalgok. R84, 1% (RN0&)) c Angioggngpiaisi anemmind ppeashs mediaelbn. Wer eas
many regu r . I i I, fi I ; i sms t hat
arive t i Rkl B bl Sy FrdR By BB ool VB IR WEFHL 2R REREE 210

di sease sémiremmehti Inghe ylypepsd aftaegibgannsie ginduatoe dman celipnraires hnd seegiglpat-ed

angi ogenesis. I.n such.di sease states,.unreq | at ed or ig£%98$r re ul at ed
angi ogene¥BIOLRRIG SRMIhBF OB AR SEPASH A AV E BB SUEEY §uhRS AR & ARO

exi sting fathabaginsednds@pieil biRNnd FAhu@XasRbOrs R Wadlo thé pRRuvEsGHtar i zat i on
has been inplicated as the nost common cause oﬁ bl i ndness and underlies the
pat hol ogyseertippfimsRpare bpfepdele surewding sxracalldarmalin Preartisied y exi sting
Cond! U1 ONGoh £l R bRgih S fnﬁgrﬁe a&?ﬁﬁ‘oﬁfeﬁaﬁ R4S Qﬂfo‘uh@iﬁé{ ti_QIuQ %ﬂ@ﬁ@ Shicel d?}’ade
the joints and destroy cartilage.” I'n diabetes, new capillaries fornmed in

t he ret i nhesegwead faches BAussodioad . Niremls Biechewi $q.. B2.E8di206, (APRT)6 dindadeled s |

Both the owt h and t ast asi s..0f sol i r al : .

2ng1 ogenc SIS P8 B Sl AR inllepily bl LYRE SefRe<0lu B Rine ityiepip e

10, 206- 3Zprmdlion dEsthtde, @Einhra bloBasesclof Sedaanenty, Vemohabmelinh cdls, such as pdisytes W B.
Saunders, (1995). It has been shown that tunors whjich enlarge to greater
Chan 2 manamas s Celliste SERARR [ WEPPVIATETI6HC LA ﬁﬁvf@ea a”%cg"ﬁaiﬁ

i nduci ng hfigaddh.growth of new capillary bl ood vessels. After these new

bl ood vessel s beconme enbedded in the tunor, they provide nutrients and
growt h fact or Angivgenesis & regnted biyrppalgiconf prtwallyedourig pso-fad ARti-AROZENfDr

cells to r e, Cl | atii i IS S - S
Tver, 1 Ras; VhSRa bt o PSR gk S B o 25
used as dew@sthemany poeatd pro-mgiogatiplosith frator: Atheserilgabdsttondstodheiamgpiecjenesi s
may prevent the growmh of spall tumrs (O Reil]ly et al. ], 1579, 315-28
(1994)) . TrarPB kiR e o the WO%@iC%§ﬂ%e ot s ol Bt oPREARY o
tunor r egﬁ?ﬁlﬁb@ﬂl&ﬁ?@ﬁi@ﬁﬁﬂfﬂ NYier@¥ERadf b aNlat6:§ TeAbrs Qilveleed Ide@ifie@Nthe (ldRetat | Y
et al., Cell, 88, 277-85 (1997)). Moreover, supplying inhibitors of

angi ogendBicBanignscbatdsive thispraess #aytikhnetdRdy widerstaedi r response to ot her

t herapeutic regi : el ; or i ] ,

020- 25 (1994) ) EBGA S g S sl kPO Sl Bhucgublhor o AT Rlaf,

unr egul ataegiogamesisypinopehr diseascepitsatmeguaiel agepepedy regolaed digegwesismay @thermay

be treated by enhanci. i is. . Ti owth and repaj i ol ogi
ovent o whEHSH RSP SR oo o ey e on, d e el Sy %' ©

i nportant aspect of wound repair is the revascul arization of damaged tissue
by angi ogenesis. Chronic, non-healing wounds are a nmajor cause of prol onged
nmorbidity in the aged 25 human popul ation. This is especially the case in
bedri dden or di abetic patients who devel op severe, non-healing skin ulcers.
In many of these cases, the delay in healing is a result of inadequate

bl ood supply either as a result of continuous pressure or of vascul ar

N T e 2t o Sl Bh 3 et mmm e meg—————— S S S S



At herosclerotic lesions in | arge vessels may cause tissue ischem a that
could be aneliorated by nodul ati ng bl ood vessel growmh to the affected

ti ssue. For exanple, 5atherosclerotic lesions in the coronary arteries nmay
cause angi na and nyocardial infarction that could be prevented if one could
restore blood flow by stinmulating the gromh of collateral arteries.
Simlarly, atherosclerotic lesions in the large arteries that supply the

| egs may cause ischema in the skeletal nmuscle that limts nobility and in
sonme cases necessitates anputation, whi may al so be prevented by

i nproving blood flow with angi ogenic thérapy. 10O her di seases such as

di abet es andafryperdtienshoiredingplhad acthe mozecnbyonacadeaf bhisdessrant badenlinstisr and
density of small bl ood vessels such as _arteriol es and capi%ﬁgries. These

smal | bl oBHhe/e®caaprgrimaf PEHCHET PRETHRPEVEPSY SHS TR GRH IR REEY i ent s.

A decr easgqfiis! e HHRES capNEnARS de¥sctfinte R jMas el Sestoptitigd.es to the
adverse consequences of hypertension and di abetes including claudication,

i scheni ¢ dinkasess nevaeapd|agppfioatedip e redrsipyade therdtreasp Apmer Fauging blegiag and) 5
connnqsdiﬁgﬁﬁggs and many ot her |ess common ail nments, such as Burgers

di sease, cou be aneliorated by increasing the nunber and density of snal
bl ood vessel s Bth g gangh agemiesthierizolid hifltusmay fey ke dngicgersotdepatideny, need to

identif I f i i [ . f ing., i
necd toi BARPRT§ 3 abmshraaReraerbendt Tha P N AOGFIg st Gkt ”

medi at ed KHe§@N38h 5t al HOWE VIR, Sangi-AJE198S) It liag vednwhswi Har aaioksorhich enfatgd fopl e
gromh factors and their cognate receptor tyrosine kipases (RJKs),
Yancopoul g§ates thaq 2 mmgdigmeter aypt Sugn f@g&Wﬂ%S@%é@E&aﬁé f’éfﬁ@\ﬁﬁ@“ﬁ‘% !

gr owt Lb f ?%%% YR 111.%2 1Y BREIS, AktSr thERAES BModf\Biscls Becolieldrte@ddii@incon of
endot hel ial cells into hascent bl ood vessel s in the enbryonic vascul ature.
Furt her, NEGF teayanddesnupiestdind geyeh fagtopessepmtahior fumor geovalyy well 3909288 ur e.
Adm ni stration of. 25 exagenous,. : 2y el
co||ateraOfbg%)ﬁﬂ%ﬁ%?@“ﬁﬁa“Fﬁ%ngggiﬁﬁggﬁ&%ﬁSaﬁ ggﬁégﬁgﬁﬁﬁgﬂ?ﬁggggﬁ?ﬂm

To date, (Weieer VEGFERTKMbh324bedns (1@end. Whed psedBCEREs {tRufotbearivEGHRALs.
(KDR), and VEGFR3 (FLT-4). Although theﬁe regﬁglor ngre‘Q%ng¥ c nﬁ ved,
based on HEEHERPEAF olrglogetess max PreyrntARnE BV Bgmel mers (QReYY eellie hras
specif§ ¢ AN91509¢1098). RRBIEGrdibtds ienpplicelion SBudDinhibi6e 18 Rnt@es, VEGFR2
is believed to play the predom nant role in nediating VEGE actions in the
devel opi rgeressien And doreangnered aienrgssane Hfgerdans(QReily s alsCellidiet’drs> bot h
VEGFRI a LG SHiidiRks SOhEBLendSY &) RRARMmAS nlah) foiRY A8 C
vasculatﬁﬁg¥§ﬁ§ﬁ%%§%%f%g&g%g 4ﬂ%nﬁ5rtaﬁtg?%r angiogeﬁgsis Pgoadult tissues.
Upon VEGHedgongti ingthandierd pevtic irepamemiyecae.g.ofifisshmeatiabrat. I (FrangeST A20-A2 VEGFR2
ki nase do ?B enhances its kinase activity resulting in

"autophoé@ﬁ% &Iation" of the other nmenber of the pair on specific tyrosine
resi dies. Thesgmauiiophashhasc)sads andigea by pesBlereurrepuiatid drénpepirnegulitbe

ki nase activity and provide anchor POiQ}S 5for .t he assocj ation of

i nt r acel | WBRECTSPigr AT AGetn Flaten may be reated by gifanrlne anglogPRealsi SHSSEAY LY e
angi ogeni e, RAal-DBRY Y e MO lhBBinT el hChrEiieration MOHRERREH Dbk EThusaRd
functional” vessel s"that provi de adequate perfusionto ischemc tissue.
These fi ridipoant aspegief merndvepsir fsdkd revisaelanggtion pf danREedtigpeby MEBIEGEESI n t he
assenbly of enpbryonic vasculature. | ndj ' ' gts that
ol at e mul ¢ Cpra gAY R B s b RboRTRE IRl bR

adm ro5st riabiae popdlations Thglicespedaityithé et arbedridden or Brabtti patients who develop

phosphat ases (PTPs). conprise |arge.famly of closely.related.enzynmes that
dephosp héPYﬂf%tt“@n'ﬁ‘F%’cng isgfg ulagsst %%Fﬁ?#@ﬁ&@%ﬁ&?‘fe ilﬂbgarhélg 1S eIt c&éc ent

evi dence jpiRge Blodd\Rbpl9RAhdr 4B & tds@I oPéontliSus ipfestu@e bil dTivhsdulaeblbIREPNPS| at i on
and activation of RTKS. For exanple, HCPTPA, a |ow nolecul ar weight protein

tyr osi ne cppilepivarelsion duase Shdliicror BT OIS $BYECIIBbMARdC fEdaliT el y
regul ate |18, 2kl yahlof. | 8uGUidkis ?E? SRAMDEL Rlin ﬁﬁérb&‘g?rﬁg?§ thax poIgkag cal
activity Tn*angl ogenesi s assays, uang et al., Journal of Biological
Cheni3t r yunci2iénged By 11B83nnatS@TGHs syb@@B)of the body whivhaelpiire iweh veasulMEGRERBsuC to
signaling_i nput fromanot her, RTK . Tie-2, the re tor for, the.angi ietins
CAngl andiRtaly et Bhatis PEabem A arreah B HRRer e A SR

gene in



20 mce may result in enbryonic lethality secondary to abnormalities in the
devel opi ng vascul ature (Yancopoul os et al., Nature, 407, 242-248, 2000). In
addi tion, overexpression of Angl in the skin increases skin vascularity and
adm ni strati on of exogenous Ang 1 increases blood flow to ischem c skel etal
muscle (Suri et al., Science, 282, 468-471, 1998). Moreover, inhibiting the
activation of Tie-2 inhibits angiogenesis and limts tunor progression in
ani mal nodel s of 25cancer, (Lin et al., J din. Invest., 100, 2072-2078,
1997). In addition to its angiogenic actjvities, activation of Tie-2 by
exogenous adninistration of Ang 1 bl ocks VEGF nedi ated vascul ar |eak and

pr o- i nf | amsttiog Ploed flewtsisclivgtic esshesribareby allowinggiusipaiagd epperalegiga Giost on et
al., Nature V dlClEgbfgéwAGO 463, 2000). Therefore, biological targets that
modul at e BGtH "V and 116- 2 signaling may yield superior proangi ogenic
or anti angl ogeAthercsdiabapicssns iB G Red am{yf ¢anst tissesieshelnedhatporld begar et al .

EVMBO J. (19 ) h ested for he act|V|ty of
angi opoi e?‘i“ﬁhc}f%tﬁ %t@?‘?‘ﬁ%} %Pwﬁagi%ﬁélﬁvﬁé%@%&fﬂ%“% ; O {BTg65088) . 5
HPTPbet a ifiedb3QoSUaaStiL thecOfonkii® Aktbadsinly casdeiavpihd Qz&irﬁfocME@ﬁ@arctﬁmghat us
Pat. Pub. No. 2004/0077065. It would be desirable to devel op

ant i bodi eeculdbgpreveatedifrngicodd restarobloahEew &y siBpayue thn sen el C@Bi"‘?‘@bl y
regul ate LRgcackintahy JflerdIIG 9%910&@8 twﬁfg%*ayteﬁéawg\?p AL RgeRkpeibgnal i ng,

5stinmul ate dves gr owt angl ogenesi s), and/or i'ncrease bl ood f
in i schemschetrmsﬁube skaletal &mlsrdethatrignm;mqblbtysmg na:*oqm*rg:asqs ockgswialgh spputstioss el

wt h bl 0qd .f tq,t ted t Her ei
desar | bed e S A At e Ry tp At S Mol RS nd Togui ate

angi ogeni ¢ cel bthsil gseatek Bgth abiabdted zlhdtkypemenmengmie ahz&Sctca‘l’tgdi bgeﬂméase inkBe
SUMVARY OF THE | NVENTI ON The pres I Ny 3) ‘_ﬁ]él bodi es
that bi ndueheaAnicasis] o sppi B%’Pﬂé‘c%‘ﬂéé éﬁ%@l ﬁ%lS”E' e

regul ate gngiogephSorGRl thr G gaﬁrlefm’ox%kh%ﬁd hﬁhlEME NA dE&%Eﬁ{tﬁ§ ndfHragenesi s.
151 n one enbodi nen the invention relates to an isolated anti body or

ant i gen- bilanefitsnef tfmsagwéﬁs cqnfrdnutes fro thisiad Yerisi aedseanancepafdnpeieatien #ddjabses ne
phosphat a'selugxn% clauéﬁ'h Stk gl 1Fch%r%icdul%% Iapc%%atgc{]hﬁgﬁéngﬁﬂ &d@&h{‘ﬂﬂﬁka%&@t t her eof

regul at es"angi 8géni ¢ cel inturn, regul ates angi ogenesi s.
| N anp hedonandrodisoraert andtrimwolmeelwss mmmmi @tregits, suchms Boigedy dibpase hapulddiends t he

N-term nal 20 porti.on of human prot r osi S atase bet a.. I n
anot her Wﬂﬁﬁ{ﬁxm‘frﬁaélqgw%ﬁa e&?l Oftsglagﬁbgﬂtvf% SHTRRURBENGs ¢ he

first FNSthQIgF)ﬁat of human protein tyrosi ne phosphatase beta. |In another
enbodi nment e invention relates to an antibody that binds the first FN3
repeat of hunﬁfhu&rtbﬁtfélsﬂcpwwgrf@%ﬁﬁéﬁﬁ HY Eeulaiget of A0gRgTETH the first FN3

repeat of hu ”B[B Wéﬁ&o&?m YrRst & RBY %ﬁé’&ﬁ? glogfchﬁca]?% 18 IROGUBRGE oS

shown in SE a portion thereof In anot her enbodi nent,
the ilve mgmgemasis atedmtedatismriesn tHdwdyr oREOZeNeHiSt iheolensttherstion plomultiphs gEwtthn al

Sher o it ARR B o pERORSTRR o AU RS o @fits L0 SRR GRS

Bal bc splzgnas).| vaseaap@hbm&haﬂgmm faed:rVWEGFBﬂ)rAﬁmlbleamrﬂ'goptantGuﬂ their e
Col l ection (ATCC), P.Q Box 1549, WManas VA 20108 lé on ng 2006,
assi gned cjg‘ffgen%lon pfrw o 8]@6)1 oellsento nascent b ood vessels in the embryonic vasculatu

Further, VEGF enhances blood vessel development in the adult vasculature, Administration of
25  exogenous VEGF enhances the development of the collateral vasculature and improves blood

flow to ischemic tissues.

To date, three VEGF RTKSs have been identified, VEGIFRT (FLT-1), VEGFR2 (KDR),
and VEGFR3 (FLT-4). Although these receptors are highly conserved, based on biochemical
characterization and biological activity, each has specific and non-overlapping functions. Of the

30  three receptors, VEGFR?2 is believed to play the predominant role in mediating VEGF actions in
the developing vasculature and during angiogenesis in adults. However, both VEGFR1 and

VEGIR3 are required for normal development of the embryonic vasculature and may also be




I n anot her enbodi nent, the invention relates to an anti body having the
sane, or substantially the sane biol ogical characteristics of R15EG6.

I n anot her enbodi nent, the invention relates to an anti body, wherein the
anti body or the antigen binding fragnent is humani zed. 5l n anot her

enbodi nent, the invention relates to an anti body, wherein the antibody
conpri ses antigen binding region residues fromthe nonocl onal anti body
R15E6 and i s humani zed. I n anot her enbodi nent, the invention rel ates
to an antigen binding fragnent of an antibody, wherein the fragnent
conprises heavy and |light chain variable regions. 10l n anot her enbodi nent,

t he i nvenidQpah@brd@fogbi@sia :&mltltlgﬁnlas bijpshi VBGE bagingnhd dimesinatant 4 body,
wherein the antigen-binding fragnent is sel ec}]ed fr aqm t he grou .onsi sting

of an Fv fendganenal gingmiy ﬂi“-’r% ¢ kingss degyin %ﬁ%’rtﬁ MK AN FCR s 2
fragment. ., utoghosgﬂo@ﬁﬂgﬁ‘%f tl?e'mﬁ’éi“rﬂgﬁ:ﬂjrer ofttRepdifMeRkiiAn iR Hits@ Met hod
ngi

of treating ogenesi s requl ated di sorder in a subject, conprising:
i denti fyi mo@omm;mwnﬁwnﬁ@ewew fuﬁéglﬁlné{llicéﬁledﬁ‘lnaﬁ%’)%ﬁ'gﬂb@&fggwgﬁ anghef points

adm ni ste e subj ec ffec amount of an antibody or antigen-
bi ndi n% foéi ?Ociaﬁ%[%%ﬂf'ir%ﬁulﬁr%ﬁﬁ%alggg gﬁ#ﬁbet a and regul ates angi ogenesi s.

| n anot her entxe@kmfventag(:ngﬁ@] dfnsipld amaiopetiapabwiomay mmbhmr:]fﬁciﬁnttt@ padigsg an
angi ogenesi s regul ate SO in S ect i.n.the esi s
regul at edPdpiEERidaY MnstioR ‘éeﬁiffsotb@ﬁé%“%e aéFJé‘{?éetpéeﬁfWg' %%‘emw d&l o[% ect ed
fromthe ﬁﬁcﬁh’é% &Q&ﬁér%&dhrfgct(?ﬁat HiuBhR RCKE St iimepat iy he aReMbRIof &ﬁd@gmer ation,
cancer, sickle cell anem a, sarcoid, syphilis, pseudoxanthoma el astlt

Paget' s diasedsere, indicpie st bigghesmcal frsces atd%?ﬂ“li’é‘i BHltplep e IRgYAYE Pl

di sea e o) Ry, i nfections, Lyme's

di sea (Z savg’t%va%ta%%! Avte};c{n% ‘%eér‘r’gt%%.&gg et |tnopatlhy of fpr ematurity, Fates'
di sease, BehcmroalﬂyﬂmsghOSPMzeciﬁPbFﬁg Coalpss‘iniglaegerf@mlm dlaselyrelaBd PRt i s,
presunmed ocu st 2p! asnos est ' s ease, [

St ar gar dt 3‘@ ‘{:ﬁpé%g& % %telﬁ%{glaf cr?P'tainsphogﬂ’ ATEEY (r%gl R egtp (fr\%%stuggws
hyper vi sc@sad dn¢ fﬁfﬂéﬂgﬁ ONEY Psh@@éQﬂhﬁ&B’pBrbs@horWaabmmdamdvmos bf R'l['KseFor example,
conplications, diseases associated wth rlrﬁ’ge and grol iferati Ve

vitreor et HﬁBEgﬁh”yl‘)W molecujay weight eI HIE atf‘%*?e“’?w HE OIS FHAVES to a

met hogls of EGRRD 'chQn@ng?HIsgﬂegﬂ%Q% héivﬁ@&ﬁb%hﬁﬂe@bﬁﬁﬂﬂﬁﬂ cklls dhdStd bjcdedical Wher ei n
the angi ogenesi s regul at'ed di sorder is an a g}ﬁ@ enesi s el evat ed di sorder,

and is sehwigitpth dngiogenekie agrou@luang tuadli Igmsbe gicalfFheadstio i aBEYT ¢
reti nopah@lgsgﬁ ﬁcul ar degeneration, cancer, rheumatoid arthritis,
hemangi o I Weber - Rendu di sease, or her editary henorrhagic

t el angi ect asi an addidorsol VEGER?2, lmlgmjdlgbnpumﬁomwmoﬁlsr RTK, Tie-2, tha regp@ehier the

Fequl at e TBIELEY (AT ACABS ot Ao iSRG DR s Def dn Tic) agenes! <
di SOrger infeeHMhydodi QPERSSbiSc RIRMAeEbndAS e Slormands inshsadveping vhscotmude
group consi sti ng of i nflammat ori%{bowel di seases such as Crohfn s .di glease and

ul cer at i veapesrionios et ghs Npiures A&7, 28224520000 & aqdiqnneE AT et Aned 10
hemangi o mgﬁaL\s%E lg\ﬁpg\sﬁlgﬁgqu gdgﬁlﬁﬁﬁ“ﬁionq;f eQ@éeﬁS’dstﬁ?t{g)I 1EERES e flow to

t el angi ec 48] a, PHaor ne tunors and gw red i mmune defici ency
syndr one. 1sd:h&namﬂctetwﬂ mesdoSunensl,, Scivacd, a&%ﬁ{)i%éﬁhrl&P té@f@%’% HH’é‘?lH’éﬁF i

treating an an en ul at ed rd f the
angi ogene¥t¥atq g‘dﬁ% gﬂ’lha”t%‘?%‘%en?%s ad lénﬁ Oi orgé erg ggsﬁ)'te{ R s der and is
sel ecied §nem iEet@r OUPLin. Mlestd i10Q 2072-2078 weml redldition skied zelga:lgemmgqivgwg,r

1 r | hem r ok ronar rter i ri pher | ar
d?gzg_gg dég%ﬁ@;pzﬁye?gprf @f ;xtoggno%s aé:ng)mgtrgho%l oaf Anegl %lo%i(és 9@&? ’me%%tc!dpvagcu?ar leafscut @

and pro-inflammatory effects, but enhances its angiogenic effects (Thurston et al., Nature

Medicine, 6, 460-463, 2000). Therefore, biological targets that modulate both VEGFR?2 and Tie-
2 signaling may yield superior proangiogenic or antiangiogenic therapies.

30 HPTPbeta (first described in Kruegar et al., EMBO J., 9, (1990)) has been suggested for
modulating the activity of angiopoietin receptor-type tyrosine kinase Tie-2, e.g., WO 00/65088).



di sease, cerebrovascul ar di sease, diabetic neuropathy and wound healing. In
anot her enbodi nent, the invention relates to a nethod of treating an

angi ogenesi s regul ated di sorder in a subject, wherein the angi ogenesis
regul ated di sorder is an angi ogenesi s reduced di sorder and is selected from
the group consisting of skeletal nuscle and nyocardi al 15i schem a, stroke,
coronary artery di sease, peripheral vascul ar di sease, coronary artery

di sease. I n anot her enbodi nent, the invention relates to a method of
treati ng an angi ogenesi s reduced disorder in a subject, wherein the

angi ogenesi s reduced di sorder is periphéral vascul ar di sease. In another
enbodi mentipThhiR. i AME Bidzeded B} Ri@stidgacavites dFOEGHR2, egaliSrRyt &ubavyi ogenesi s
20 reduced di sorder in a subject, wherein the angi ogenesi s reduced di sorder
i s corona?@P44I07 &Y. di sease. I n another enbodi ment, the invention relates to
a phar maceut i c@l,,GARRASLIER deOIBP hitHoRds, ), HbhiaBREY mohoctorkr AgbESY t her eof
whi ch binds to human protein tyrosine phosphatase beta; and a . .

phar maceutvhichkdlsctiady eqpulaty the wtivity of HP Dty aad dierrby caimgstinsngenic sigralitgyent i on
relates to. a.ph ceutical, co i L . SHiRGd ; |eRROYs s, oA

f r agnent FH@F%&S%§EV?ﬁﬂ§FW’s&?ggﬁﬁﬁgﬁ’%F%%gﬁ%&%i?%g?ﬂgwgﬁgg%hatase bet a,
wher ei n t Ru@nhbibesic digalifg raboodbanasschpioivto dyd/RidesiEase thond flpw to the
pharmaceutically acceptable carrier. ln anpther enbodi , i tion
rel ates t¥ffestegiiarralletitn ¥4 cs&%‘??ﬂ&gfﬂ?‘idbcﬁ ,an‘gg'a%% %F%&ﬁ%ﬂdgﬁgéﬁéﬁgr a

fragnent g&l&%% Wb e s BARINE OwRBMRNuR RiekRs higieehas. phosphat ase bet a,

wherein t anti%ody is a nonocl onal antibody having the sane, or

substantially the same, biological characteristics of RL 5E6; and a

phar rr?(?:euti cally acceptable carrier. 8 I n anot her enbodi nent, the
n

i nve on relates to a phar rrg@@;g&h@q;l £ YpARiENP floncONPr i sing: an anti body
I'nds to (}?' I

or a fragnment thereof which uman protein tyrosine phosphat ase
beta, wherei n THeraaitibedyonelateh & auibddjerthiti bl hvgnai pagieie mrodine HgprbaRYed;

and a pharmaceutically acceptable carr.ier, .51 n _angther adi t, the

i nvent i onbdteETRR R %ldéheﬁﬁ’é(rrgﬁlgaéﬁ?‘}gboﬁm“é 8%%%‘?%? W%‘%o‘%‘?ﬁg?%‘:@ﬂn ant i body
or a fragg%ﬁ%mkggreof whi ch binds to human protein tyrosine phosphat ase
beta, wheréin the anti body conprises antigen gindingg{e ion rgshdues from
t he mbhocl onallnane ¢abriymert Slsinaeiion &ltehiain 29ipedAny yr?ﬁé?thg&ﬂ‘ Nt €al 1y

accept abl g, &gkt ke JARRYFF, BRI BHAN ST o Hh URES guic oo dasiagn and

producti on 1 ECD protein. (Panel A) Schematic representation
of the f ubdantigmeiidiMPFRDean tetehbreERTPY Mmeiogrrie selbsignalingrviidnia i gREEattusi on
protein. (Panel B) Silver stain of Imdazole eluates froma N -NTA col um
| oaded wi 18 ¥iéPnat ant from HEK293 cel ls transfected with a vector

di recting the RXPSRSSi®EdiglenORCIGHiic reltes gl atihddyhthatbiins thedX-terminal

20 portion of human protein tyrosine phosphatase beta.
In another embodiment, the invention relates to an antibody that binds the first FN3 repeat
of human protein tyrosine phosphatase beta.
In another embodiment, the invention relates to an antibody that binds the first FN3 repeat
of human protein tyrosine phosphatase beta, wherein the first FN3 repeat of human protein
25  tyrosine phosphatase beta has the sequence as shown in SEQ ID NO: 11, or a portion thereof.
In another embodiment, the invention relates to an antibody wherein the antibody is a
monoclonal antibody.
In another embodiment, the invention relates to an antibody wherein the antibody is the
monoclonal antibody R15E6 (Mouse hybridoma, Balbc spleen cells (B cells) deposited with
30  American Type Culture Collection (ATCC), P.O. Box 1549, Manassas, VA 20108 USA on 04
May 2006, assigned ATCC No. PTA-7580).




15wei ght band consistent with the HPTPE3 extracel |l ul ar domain-6H s protein
is detected. Figure 2. RL5E6 Recogni zes Endogenous ElI PTP13 on Endot heli al
Cells. (Panel A) Endothelial cell lysates are immunoprecipitated with a
control antibody (Lane 1), with RI5E6 (Lane 2) or with a m xture of
anti-Tie2 and anti-VEGFR2 anti bodi es (Lane 3). Immunoprecipitates are 20
resol ved by SDS-PAGE, transferred to a PVD nenbrane and probed by western
blot with a m xture of RL5E6, anti-Tie2 and anti-VEG-R2 anti bodies. A

singl e major high nolecular weight bandgconsistent with HPTP13 is seen with
R15E6 (Lane 2) and not with the control antibody (Lane 1) or the m xture of
anti-Ti e2 and Jantotha/EGBREmED A e iBentiqrPglates () mEBRAYHBYINg FhesamE-LT ar o

subjected to FACS anal ysi.§ wi th Rl - (Whint eak) or a no prinmary anti body
control 2%’%’5@3@% Hgéﬁgl.g’stﬂ%%gl?%ﬁkﬁag%(:?%ﬁfléb\t,@ifir%g]??’uor escence indicates that
R15E6 bi nds t oy kR¥IiRE3mbodites:, e rifaaeoroflaics teat anghettyt Watreialthecantipedy or thej gur e

3. R15E6 Enhances Ti e2 Receptor, Activation in HUVEC s. Tie2 activation is
measur ed #HigAUPAANE HAFEHEISYMaBEEE s as described in Exanple 4. Rl 5E6 dose

dependgnt | y enhanGrs cRBLAM3R, BR$Ren@ditre ARG ko dnubedy, Wha?inake dnidédyon. 9
Figure 4. R15E6 Enhances HUVEC Survival . Surviyval of serti%ata ved human

endot hel | edmpristd antigen hindirgregign sesidyesiom Bednenecienal #pikedy Rleshaistent with
its effects oglzeé'i e2 activation, RL5E6 dose dependently enhances both basal
and Angl - ced endothelial cell survival (Panel A). In addition, RL5E6
al so dose depdndasthdrymbodiarsie the EER eglafpSk: medlitistrebindingGagnednt af ance |

5survival (Panels B apnd.C). A control anti.ho fai nce endot hel i al

cell survi“'&’QPch Wgﬁr&nt fragmaaf gRIpRLLs %eﬁ‘i%"’égq’éﬁ %lﬁ%e‘}saﬁﬂillglggﬂ%?gr ati on.

M grajg on of hyaRfn@REBLNBlehBIheGBlchSon Blare asair edgasbiodisg fragyeant pfrnExanpl e 4.

R15E6 dose dependently enhances baoth basal and VEG-- 10i nduced d%t hel i al
dhe 3 filg g

cel | ni grautibedy, whesgisrtee stigrabipding FRamey ds €ipie fBBREYER in'the
HOVEC Beagl, SR dh O ARARY «n GaP b AL, dRARBSNesItenel human endot hel i al
cells is neasured in the

sur ead sprouting assay as described in E_xanl%)l,e 4,
R15E6 enhancesnbottherlsabadimsnic thybarntiondglted teHdonpierd af treadng amagiogelcflyy y
nor phogenesi

s. .Fiqure 7. \estern .bl ot VS al 34 9E6 bi ndi ng
epi t ope t'GEIAEd ﬁﬁs%gf’rrﬁl ﬁév"lﬁi@“’%“é’lﬁg‘a '1%%%%1?@%}5%&2%%& ul ar domai n.
(Paneis A) afgsogaRsisednd :amadigtaing, to ReSHGedrian dffedtive amburdfof ahantibodyeernhged-
truncation nutants denonstratin hg% the bi@lgitnsqZl g%i fope is located in the
N 20 terbipdiag frogmegs thegagbupi! bt”gé L Psta PSS B ORENES/ human chi neri ¢
proteins furthgh,dRGahibg@meht) tefEfotientts Bga pihbd peiréating heardiERRsis '

N-term nal FN3 repeat. Figure 8. MSD analysis confirms |ocalization.of the
Rl 5E6 bi regilaigd dispideije atsubledievNrei fsianaiPednREs fegpait dsprarhis AjpAgieencsis

extracel | claxaaéeid mep,'a{lé Es%@ﬁkteﬂroﬁ%h%%%ﬁ&ﬁlk%ﬂ%iof dizbefOreRhdifdthy! Qactldr 250f

the Cter runcati on nmutants c rmng that the binding epitope is
| ocat g8l i deghinativn, daacan sikle @1lENSniacpeaids sypbPanpseudgkanthems dpsicen. Pageise/ human

chimeric proteins fyrther confirns the. ' ' : 4 :bi ndi ng
epi t ope t@‘S‘iaHEe Vﬁﬂ?ﬁ‘#‘?}“‘f‘{f-’ ?ré?%oﬁcé‘fmﬁ\@ar?%p@%@étﬁggsgﬁﬁghgn@w%‘%ﬁgﬁgp%i s
denonst r af,esbhdiatal idie1bRN Oy Ak e disedsd, 3fberhalhpus agthemtosis setitipadis of he N30

term nal FN3 repeat of HPTPP., (Panel Agf Simlar.to the .Si Jtpact. R15 E6
ant i body, premeRysEgey-disease. Fhent dBraied0iediont fauélf'gf‘ﬁ%tm&fl Y BERTRSS r uncat i on
utant s C&%gdngeﬁlo@ﬁartlﬁﬂtplgmsm BE D Gis &R, nRBial Sptic piks, Stargardt's disease, pars
25  planitis, chronic retinal detachment, hyperviscosity syndrome, toxoplasmosis, trauma and post-
laser complications, diseases associated with rubeosis, and proliferative vitreoretinopathy.
In another embodiment, the invention relates to a method of treating an angiogenesis
regulated disorder in a subject, wherein the angiogenesis regulated disorder is an angiogenesis
elevated disorder, and is selected from the group including but not limited to diabetic retinopathy,

30 macular degeneration, cancer, rheumatoid arthritis, hemangiomas, Osler-Weber-Rendu disease,

or hereditary hemorrhagic telangiectasia, and solid or blood borne tumors



located in the N-termnal 2 FN3 repeats. (Panel B) Analysis of npuse/human
chinmeric proteins further localizes the binding epitope of the RL5E6 Fab
fragnent to the HPTPO N-term nal FN3 repeat. 5 Figure 10. The nonoval ent
R15E6 Fab fragment fails to enhance Tie2 activation and bl ocks Tie2
activation by intact R15E6. Figure 11. The R15E6 Fab fragment potently
inhibits endothelial cell survival. (Panel A) Conpared tb a control Fab
fragment, the RIS5E6 Fab fragment potently inhibits endothelial cell 10
survival. (Panel B) The inhibitory effect of the RL5E6 Fab fragment is
rescued by conpetition with intact RI5EG. Figure 12. The R15E6 Fab fragment

i nhi bi ts VEGF mediat ed endab Nellidlenti6l felaids 8 2fn®Bd o SBRAUENGIidgb&FisNG
DESCRI PTI ON @%cﬂlog'thé ﬁdcfﬁotigé'gnd prote?n sequenceg%in fhe

sequence tegsthiendisomkong swbjedi, Whreein drerangipamgsintgsdaies disRrdsr is P ARESEEISEc es si on

nunber (s), where applicabl d eci rQp i [ 1. i o,
' Tabl o feveraks e ad ot e BROmRE BB R by DL HShes bt Tow
Speci es Eguiah efikeaGeiaaidersfoe collsia, psbxtsisaeatdiddsar theonatpid aghritPTPbet a wi t h

Hs and Qy tag 1, 2 Ho Sapi Ex | | ul ' . -
P TPbat a BrHsEBTSA SRS sk R Mab By CRRe SRS PRy iR )

blood borne tumors and acquired immune deficiency syndrome.

In another embodiment, the invention relates to a method of treating an angiogenesis
regulated disorder in a subject, wherein the angiogenesis regulated disorder is an angiogenesis
reduced disorder and is selected from the group including but not limited to skeletal muscle or

10  myocardial ischemia, stroke, coronary artery disease, peripheral vascular disease, coronary artery
disease, cerebrovascular disease, diabetic neuropathy and wound healing.

In another embodiment, the invention relates to a method of treating an angiogenesis
regulated disorder in a subject, wherein the angiogenesis regulated disorder is an angiogenesis
reduced disorder and is selected from the group consisting of skeletal muscle and myocardial

15  ischemia, stroke, coronary artery disease, peripheral vascular disease, coronary artery disease.

Tn another embodiment, the invention relates to a method of treating an angiogenesis
reduced disorder in a subject, wherein the angiogenesis reduced disorder is peripheral vascular
disease.

In another embodiment, the invention relates to a method of treating an angiogenesis

20  reduced disorder in a subject, wherein the angiogenesis reduced disorder is coronary artery
disease.

In another embodiment, the invention relates to a pharmaceutical composition,
comprising: an antibody or a fragment thereof which binds to human protein tyrosine phosphatase
beta; and a pharmaceutically acceptable carrier.

25 In another embodiment, the invention relates to a pharmacentical composition,
comprising: an antibody or a fragment thereof which binds to human protein tyrosine phosphatase
beta, wherein the antibody is the monoclonal antibody R15E6; and a pharmaceutically acceptable
carrier.

In another embodiment, the invention relates to a pharmaceutical composition,

30 comprising: an anﬁbody or a fragment thereof which binds to human protein tyrosine phosphatase
beta, wherein the antibody is a monoclonal antibody having the same, or substantially the same,

biological characteristics of R15E6; and a pharmaceutically acceptable carrier.



Hono Sapiens 1/4 (AA1-376, 4 FN3's)421 aa 5 Hono Sapiens 1/8 (AAl-202, 2
FN3's)247 aa 6 Hono Sapiens Mouse full |length ECD1632 aa 7 Mus nuscu/ us
NM_ 029928 11 Sequence Description SEQ ID NGs: Nucl eotide, Protein Species
Equi val ent Genbank Acc. No. First human FN3- Muse 1/2 8 Hunan-npuse
chimera Second human FN3- Mouse 1/2 9

8
In another embodiment, the invention relates to a pharmaceutical composition,

comprising: an antibody or a fragment thereof which binds to human protein tyrosine phosphatase
beta, wherein the antibody or the antigen binding fragment is humanized; and a pharmaceutically
acceptable carrier.

5 In another embodiment, the invention relates to a pharmaceutical composition,
comprising: an antibody or a fragment thereof which binds to human protein tyrosine phosphatase
beta, wherein the antibody comprises antigen binding region residues from the monoclonal

antibody R15E6 and is humanized; and a pharmaceutically acceptable carrier.

10 BRIEF DESCRIPTION OF THE FIGURES
Figure 1. Design and production of the HPTPB ECD protein. (Panel A) Schematic representation
of the full-length HPTPP and the HPTPP extracelllular domain-6His fusion protein. (Panel B)
Siltver stain of Imidazole eluates from a Ni-NTA column loaded with supernatant from HEK293
cells transfected with a vector directing the expression of BECD-6His. A single high molecular

15  weight band consistent with the HPTPB extracelllular domain-6His protein is detected.

Figure 2. R15E6 Recognizes Endogenous HPTPP on Endothelial Cells, (Panel A) Endothelial
cell lysates are immunoprecipitated with a control antibody (Lane 1), with R15E6 (Lane 2) or
with a mixture of anti-Tie2 and anti-VEGFR2 antibodies (Lane 3). Immunoprecipitates are

20  resolved by SDS-PAGE, transferred to a PVD membrane and probed by western blot with a
mixture of R15E6, anti-Tie2 and anti-VEGEFR?2 antibodies. A single major high molecular
weight band consistent with HPTPP is seen with RISE6 (Lane 2) and not with the control
antibody (Lane 1) or the mixture of anti-Tie2 and anti-VEGFR2 {Lane 3). (Panel B) Endothelial
cells are subjected to FACS analysis with R15E6 (white peak) or a no primary antibody control

25  (black peak). The robust shift in fluorescence indicates that R15E6 binds to HPTP on the

surface of intact endothelial cells.

Figure 3. R15E6 Enhances Tie2 Receptor Activation in HUVEC's. Tie2 activation is measured
in human endothelial cells as described in Example 4. R15E6 dose dependently enhances both

30  basal and Angl-induced Tie2 activation.



Human- nouse chinmera First two human FN3, - Muse 1/2 10 Human- nouse
chimera Human FN3, first repeat 11 Honp sapi nes DETAI LED DESCRI PTI ON OF
THE | NVENTI ON The present invention relates to antibodies that bind
HPTPbet a and uses thereof. Standard techni ques may be used for reconbi nant
DNA, oligonucl eotide synthesis, and 5tissue culture and transformation
(e.g., electroporation, |ipofection) Enzymatic reactions and purification
techni ques may be perfornmed according to nmanufacturer's specifications or
as commonly acconplished in the art or gs descri bed herein. The techniques
and procedures are generally perfornmed dccording to conventional nethods
known in gib@ear R1386 EaRanB@SOVEE Suivival.Funaus of enen aﬂarvamuumm@detpeltail félls

references that are cited and di scussed through % & Bresent #ﬂ
speci f i caip PsasureiselsscribprbinippmEplads iGoneiEHsY il ‘% 6% P diFZ 28R RREP at ur e

utilized jn, 8%%9%% n}rgﬁha\%és *Both%@'al LREAhADRRMA YR BERSH kaSIvaNSadeg ahNinqUes

of , anal ytica stry, synthetic organic chem stry, and nedicinal and
phar mace uddditiah, R Huiti @stordpsmmebfédelﬁem@f’ NEgFand ioEenidinssaendeticlizbestonl v used

th t
chem chi SRATY SERer el o TR (R0 hfihe CORERER P BB,y

and treatpgnt of patients. 15The follow ng terns, unless otherw se
indicated, shal |l be understood to have the foll ow ng nmeani ngs:
"Protein,” is used herein interchangeably with peptide and pol ypepti de.

HPTPbet a fy %ur@ Y n@riSEG Eﬁﬂn&stﬂlﬁm NERNSS PhRdrash Asusief éddedelid célbas sequence
listing. sone of the enbodi nents, various fragnents of HPTPbetg gg
bet a

used. Ho mm:asg:sd apdashidtied gsExampleyireR1 36 duge denendantli enhapees hoib Rasad ags
prote n bel ow, are considered as within the scope of
m In&ﬁ%tgglg%oé}%%al%%ﬁ %‘[1%?& Y . . .

t he t ragnent” is intended a portion of the
nucl eotide or protein sequence. Fragments nay retain the biological

activity of tB g% r ot Fr.a nts of @9% ? y.are al so

usef ul astB¥B &q f\éﬁl?‘i‘g 5%8@39’%0% FRRFLS 1,0y %H&Igg 4 gp%gprgg Sion of a

gene, e. Qrapillakfmorphogenesis of human endothelial cells is measured in the bead sprouting assay as
described in Example 4. R15E6 enhances both basal and VEGF-induced endothelial cell

15  capillary morphogenesis.

Figure 7. Western blot analysis localizes the R15E6 binding epitope to the N-terminal FN3
repeat of the HPTPJ extracellular domain. (Panel A) By western analysis, R15EG6 binds to all of

the C-terminal truncation mutants demonstrating that the binding epitope is located in the N-

20  terminal 2 FN3 repeats. (Panel B) Analysis of mouse/human chimeric proteins further localizes

the R15E6 binding epitope to the HPTPP N-terminal FN3 repeat.

Figure 8. MSD analysis confirms localization of the R15E6 binding epitope to the N-terminal

FN3 repeat of the HPTPJ extracellular domain. (Panel A) By MSD analysis, R15E6 binds to all
25  of the C-terminal truncation mutants confirming that the binding epitope is located in the N-

terminal 2 FN3 repeats. (Panel B) Analysis of mouse/human chimeric proteins further confirms

the localization of the R15E6 binding epitope to the HPTPP N-terminal FN3 repeat.

Figure 9. MSD analysis demonstrates that the monovalent R15E6 Fab fragment also binds the N-
30 terminal FN3 repeat of HPTPP. (Panel A) Similar to the intact R15 E6 antibody, the R15E6 Fab

fragment binds to all of the C-terminal truncation mutants confirming that the binding epitope is



antisense, siRNA, or mcro RNA. A biologically active portion may be
prepared by isolating a portion of one of the nucl eotide sequences of the

i nvention, expressing the encoded portion (e.g., by reconbi nant expression
invitro), and assessing the activity of the encoded protein. One of skil
in the art would al so recogni ze that genes and proteins from speci es ot her
5than those listed in the sequence listing, particularly vertebrate

speci es, may be useful. Such species include, but are not Iimted to, mce,
rats, guinea pigs, rabbits, dogs, pigs, goats, cows, nonkeys, chinpanzees,
sheep, hansters, and zebrafish. One of ill in the art would further
recogni ze; that: QY. NSLAG R 5 B SefchQ@M BN BINMYsBRE EoBS/MusRA UBIREES procdiNA or
genom ¢ sequences honol ogous to the known sequence coul d be obtained from
the same furthal lbatinatike spdicg estopy ofltbe RhDHINFab forzment BRI B NuemindbR? ogs
and orthol ogs are contenplated to be useful in practicing the invention.

By "vari affP€! are intended simlar sequences. For exanple, conservative
variants may include those sequences that, because of the degeneracy of the

genetic code, encode the am no acid sequence of one_of the.pol i des of
the i nvenFigew.ONTheimanevplegtR LG Hg f"ég’i‘l%qt&?:‘fs\}%’lP?'?Hf&legﬁcéﬁgldg'paﬂxgg’e%/sari ants
may be id L el sgge of known techniques, e.g., with polynerase
chai n rea@??g‘%lvﬁg%)& ?E;Jr}gﬁ e nucl eoti de pol ynmorphi sm (SNP) anal ysis, and
hybri di zati on techni ques. To isolate orthol ogs and honol ogs, generally
stringent _hybridizafi itio AN 119l GhaledabYrsres) fic
sequences €% dderte :l%gﬁ%fhdaéﬁngﬁtirb%gﬂéﬁénﬁﬂééie%gtq?eécg conltt_ar?t ,( and _g)t her

par anet er SemMyaEd @nlcontusl IFab fiagees abeR NPl fegmiengioteddy npittiterdothelipheelier i ved
nucl eoti de 20sequences, e.qg.., derived b ' ite-dire Si s.
Vari ail's sayivalo RReasi)dg i pngnay Ef%eéh?fdetﬁ%éégﬁér%%tﬁggl eﬁtel%e%g%gﬁ%(%l a; gﬁe or
in combi ngli gl PRi4EQL her sequences. The nol ecul es of the invention
al so incl uée truncated and/ or nutated proteins wherein regions of the
protein not required for Iigand binding or signaling have been del eted or
modi fied. g2 oyhagly R1§[%‘915’ b’PgaémQFn b CHGE el addiaial cdliiignedoi ndi ng or
si gnal i ng &Ctivities. lch mut at 1 ons may i nvol ve non-conservative

mut ati ons, del etions, or additions of am no acids or protein donains.

Variant proteins may or nmay [e]WeTol ivity. Such variants
may r&sult from e. g., gene§E§h%%$g%‘§rﬁﬁﬁ?gmumn mani pul ati on.
Fusi ons pr ot eipsh 8f e ahGeotide aiEppleat egudnessdh he seigienge listogwalamewhibdes  one of
skill in the art woul d be able to make f%ﬁi %n rotei ns of aﬁ&eﬁg}&oﬁg&ns of
t he i nvenedrsseonding Genbymk|og DATFenbIcsrisIo8 FUmPEHY n¥pss &K G % nay be useful .
For exanpl.g,q theqdivsh QBN RY be a signal (or Ieader) pol ypeptide
sequence at co-translationally or post-translationally directs transfer

of the protein fromits site of syntheé®¥ko another site (e.g., the yeast
a-factor |egder)—Aternativel g be I3 g bR Gasady t at e
purificati ??ﬁq‘%ﬁ“éﬁ dentifi ?ﬁ?ﬁﬁgﬁ 1 ﬁg&%ersot ein of %Seﬁi nventi on ie. g.,
uc, % NO.
T

{
pol y-Hi s, |HSGHYEPti de, PUST escent prot ei ns) s The term "antigen"
refers tolanmolecule or AEt i on ()‘Ha .Spl ecttereapabte—of—beimny bound by a
sel ective lﬁxﬁd‘_ieﬁglaégent, lsdch as an“@RCiPBBAY and additional |y iis capabl e
of bei ng ugledainptan 5anijmal to produce anti bodi s capable of binding to an
epi t ope of| HAf&Rbetarwtibddin.| An anti gen may have ong or nore epitopgs.
The term "lepd Ghpeg i ncl ydes any _antigenic deterninant, preferablly a
pol ypept i dExetadelingt nant ,| capabl e of HomPdepkie bilAdi*hdl t o an i mminogl obul in

or a T-cel|ldomeepiar. | certain egbodi nents, epiNMPg®28%t er mi nants i ncl ude

o= =

chemi cal | y 1@ii NBTI®0¢td ade groupi ng$ such as amino 10acids, sugans, |ipids,
phosphor yI[i70fa SUb30RYT [ and, 1 n ceHomorSapiehodi rrents, may have gpecific

FN3's)775 aa

1/4 (AA1-376, 4 5 Homo Sapiens

FN3's)421 aa

1/8 (AA1-202, 2 6 Homo Sapiens

FIN3's)247 aa

Mouse full length | 7 Mus musculus NM_029928

ECD1632 aa




t hree di nensional structural characteristics, and/or specific charge
characteristics. An epitope is a region of an antigen that is bound by an
anti body. In certain enbodinents, an antibody is said to specifically bind
an antigen when it preferentially recognizes its target antigen in a
conplex m xture of proteins and/or macronol ecul es. An antibody is also said
to specifically bind an 15antigen when it exhibits higher affinity to the

antigen than other related and/ or unrel ated nol ecul es. The term
"anti body” (Ab) as used herein | ncI udesl]m)nocl onal anti bodi es pol ycl onal
ant i bodi es—t+—speeiif i —btspeetHi ies), single
chai n ant i|B68HEE e. g. §F@°’i§’&3¢ lfTPeSF?FI | ana Eq f?ﬁ“F ofy
fragments, %S‘le“o’iyarl abl &uckgidns and/ or const apf*c2 0egl on fragpents, so

| ong as tPPV exhibit a d&&QWBd biol ogical activity, e.g..—antigen-binding
activity. |Thret iusmanFNBrm8og! obul i n H(}*Ingl) njogseusefl i nt er changeabl y With
"ant i body"| Maseln. An "isol ajedmemt i body"lis one which has been
i denti fi ed Seamdhomasepan & ed, and/ bHumecoweseed fromits natural
envi ronnentFN3MMeusb&si ¢ four - chai n pettimbxady unitlis a heterotetrpaneric

gl ycopr ot ¢ippsta@amesad of 10wo 251 depHugad-mought (L) chains and two identical
heavy (H) |¢Rai NGiodam: | gM anti body camsests of 5 of the basic heperotetraner
uni t al ongHiiLA FRB, @4dT {ipnal pol Ypaphh dgikal T e J chain, and therefore
contain 10 &%l gen bi ndi ng sites, wile secreted I gA anti bodi es| may

pol yneri ze—to formpol yvatent assenbtages conprising 2-5 of the basic
4-chain units along with J chain). In the case of 1gGs, the four-chain unit
is generally about 150 RETAIIED DESSERIKIAN OEZHE INVEHNIITAON s | inked to 30 an

H chai n by ong. coval ent disulfide H.chai.ns are |inked
to each ot her %Pt?ﬁeé“wr"cwge‘a C§Eﬂaf“?ﬁ%d“b§\§ﬂad31 é’ﬁ%‘:ﬁjngﬁ 5P it eIE\?chal n

i sotype. Each sidnaid tdenfifadsinAl b usior fee@biadidt DN aigenucRbli@cdyathesidusdl| f i de
bri dges. Each H chain has at the N-term nus,_ a variable domain_(Vu) 14

fol l ov@ed tisuct e 2pbHASEINAERSIGisn S1op e rAtgR. Tipglastign- ﬁ‘ié‘f‘%ﬁt‘éﬁﬁcg‘/‘”ﬁ ﬁ&‘i‘ ns and
four %Eﬂﬁmft&fmlqﬁéaqnz% Zbgltfé( acdoRdifly to rﬁﬁﬁ?&@t@@’% Eeififl@oMt dr@E M nus, a
vari abI e ‘donmain (VL) a constant domain (CL) at its other end
The VL i ssominioghedcamtlishadie tMaﬁ‘aﬁld dﬁqebﬁ@bcr%ﬂ aliegerbdiangt dndiprrsediressare
constant do vy chain 11 Par I si dues
are beli ea/%%gliyop egtjo %&rfa%c%on%l %E"e‘% g ét \/\F‘)/etcleor(li S? ﬁ% #‘gtﬁ% ar?ﬂﬂélpa (I’gl dgsgcgg%egvy chai n
vari abl e vdfiomi gaferal bhé nfosd spetific edferancdt thaedre civid ahdgstﬂnaeed thaupisouaths ipregéme

antigen-binding site. For_the _sfructure ert es of .the different
cl ass®s éPe%ﬁiﬂagP}bo‘J@%SS SE@@“@‘Q‘““B%@P&"‘@E& f&’éiat”lr?rﬂ‘i}%‘? Byt

edi tion, Janhel mElabsthiohEsrocsllRE ahd tedifiqueddd aﬂ-dlj'tﬁhlrcﬂlﬁin@?@aﬂ’yﬁtlh@t\i& drgthss )
Appl eton & Lange, 1994,” page 71 and Chapter 6. 10The L chain from any
vert ebr atchersisiey jand magiginpleand phargreetics) Cb?félsﬁif desgabed| hergin 37 diosg kueen a9 pes,
call ed kg .based éi SEAHEAGERn&Es, Lhiital
const ant glglﬁrrﬁ)?[ﬁgmé%e |ng onrdﬁﬁcéltﬂa eno acl sg)cr]uence o?ﬁtﬁes’consltaant
domai n ofandipes, rphhmavquuciiqxrmra(uﬁ]ﬁ)fpnmumsmagnld@ibhweimandmyatmenta:é pitgned to

different cla pe ere ar i asses of | obul i ns:
| gA, el?gD | gE%ﬁ? %&Owgﬁ}ﬂ%wnﬁ?f&?&‘ﬁwlﬁe ‘8®y ‘%‘%éﬁ‘aﬁﬂsbedl %"‘S“’O i
pi, 15 r@@gﬁqﬁgmednyngﬂhe 7 and a classes are further d| VI ded |nto

subcl asses on the basis of relatively mnor differences in sequence and
functi on, fq*ﬁi?raﬁsus'é&]ﬁﬁf‘é‘§ént?%@ng'?ﬂbﬂyowﬂh@ePélGTbé‘Pda&cg%P”qeg @PTPP &8 |1 gGa,
1g04, Ig hosphat Y20 QEBne@fin B SefrefRllisHAE habhb¥sme 9., |lams,
canel , 'ﬁu g{&f&(ﬁ [?j%grmp ol t%ttl n a unlequre tyqu@ gn%le body, that are devoid

of | i ght emhadmsnts ameﬁSLfragh@ntsloéHIPTPbﬂia @I]}&Cdddimmqﬁogswﬁlomsﬁmmwﬂ@os Rev.
i otechnol ., 74 27 200 The vy
chal %Eant VO Al gty 8 : tlfziﬂ =8h ((5363 n‘—?':{elﬁtbt‘ajlt%g}I ?I% CQJ“&CP?I%% “nﬁﬁi
avai | abl Gldsﬂtbp&ﬁiftl&n&mg‘&lp'lﬂ?bﬁdf ng fragrrent (15 kDa) der| ved froma
functional inynunoglobulin erm"variable" refers to the fact

that certain SEgfsmest 3t ml‘ef'l’éle‘il/éP‘i’IEB'F @ftﬂﬁﬁ‘éﬁ letide P prafein Sefenes-\ Fapgme T
sequence @AYl %ﬁﬁil(ﬁ@ﬁbﬁ Setivity®f YredRATR RofRdirRi@fendrtE 'agﬁﬂe&ldEdeﬁgn@Qﬂa
defines 255pecificity of a particular antibody for its antige However ,

the vari alsp hicfyl 2 hybrdizagaeprohesding primsistos & 1‘&§¢I®t§§xmrﬁ@1@mﬁ£ﬁ$%égam d span of
the variabl e domains. Instead, the V regions consist of relatively

i nvariant stretches called frarrevvor k regions (FR) of 15-30 am no acids
separated by shorter regions of extrene variability called "hypervariable
regions" that are each 9- 12 am no acids |ong. The vari abl e domai ns of
native heavy and |ight chains each conprise four



30 FRs, largely adopting a 0-sheet configuration, connected by three
hypervari abl e regi ons, which form | oops connecting, and in sone cases
form ng part of, the 13-sheet structure. The hypervariable regions in each
chain are held together in close proximty by the FRs and, with the 15
hypervari able regions fromthe other chain, contribute to the formation of
the antigen-binding site of antibodies. The constant domains are not
involved directly in binding an antibody to an antigen, but exhibit various
effector functions, such as participation of the antl body in anti body
dependent cel | ul ar cyt otoxicity (ADCC).1%The term "hypervariabl e region"
when used herein.J € R '6!#'6@1&1‘1 AotV b8 a9 The drepadlt bpndytivhi ch are
responsi bt n8s§ISE o8 X! ml{)?ﬁ%\?hg he hy%e? var%l abl e ?eg?on general |y
CONPI i SESpaMIdIST oAE bﬂhé pwilabtids sdqnomeeof thoimperaigR FEBICFYRE %?@Pﬂ?drﬁoh%oﬂr(%év on"
or "CDR' (e.g. around ahout residu 3 91 Beddbddrotid 89-97 (L3)
in the VLbY seRmbipasl i sBout” 17%s ?dle—?f esmg%)élgé&ﬁ—g)c’?aﬁ 95- 102 ( (H3) in the
VH, Kabat et aheof SEAUEIME S “!bixlcﬂ:ﬂl@hetdgmzeihaﬂ.g}dnmmrdqirmgms&bmlSmfeqs@ﬂlef 5t h
Ed. Public Health Service, National |nstitut eS of Hea 1 b?&steﬂ?s%iﬁh
(1991)) athalt tosetifssgen the SPTIERSE LSHRENPATUCRRIL VSIS RSP o%“py
" monocl onal, .ant |,hed $6Ce DR, Glikk, 1S Shified Mo MmbBIN, dbgdyigalba, rwewsf fom a
popul ati o oF mdB é‘ﬁtta?é‘i‘# ﬁﬁtemgeﬁeous gntl bodi es : thel {égéw dual
ant i bodi e,aomgrspmhmpa@etmmepmpumamsgwdaaebmﬁﬂbr@fle&iISkl@%‘&&ﬁ ‘!p bl e
naturally occurring nutati €S8R Bhcek RDNATH R hoRERtesces | N
contrast EEPEHHERAL h&ﬁm%ﬂ{f’%ﬁz gy %%5@%%%8% g\ﬁl ch incl udlgéé(r:h fferent
ant i bodi egnshisRet RAheBRIVISEqEbntd @uihtic cea,gmmedpfem the aohe PrOMEEREHRICIARY i body i s
directed against a single epito in JSgliggkmnant. In
addi t1lbn knevinrdeninggpehidsi §F"E]Eh°"{)°ﬁ%gsr"r‘8§8@i‘°3 éJCO teﬁ@c? tegi?QIgfge advant ageous
in that tﬁ}gé/mq%ympﬁvéﬁﬁgﬁhea zed uncont am nat ed by ot her antl bodi es. The
nodi fier "nono¢lonal” is not to be construed as re ui ring aanPn?{' of the
anti body by arBy ‘d@ripwy tam:mteadedrﬁemﬂweq%?csef%ﬁ@P t HPESTHH "8 Ml Y
anti bodies u [ £l d-AftadiBY 1Re:cRERRBAE @ndiyie tHeardybr i doma
met hodol 0§ 91 g?&ﬁsaese%uekce%étpatﬁjg?%ge !r)@éonbg:ena?]t DNA%met hods in bacterial,
eukaryot i ﬁ;lcaguqﬁa]lce of orplofithc pokylpbmld(eseiathe mveptionUNsturgilytoccgng #legig 58P . The
"monocl onal anti bodi es o] sol 0| ge. ru,lﬂplgml)\,inélﬁser aries,
usi ngl heanshsalifeysrants E’@hgaéﬁ‘égse(amﬁ‘th eactfgg%‘;ﬁ[{%t aF lﬁz;t Ure. 352: 624- 628

(1991). 255{}%55@1@9gb(ma!,mglahud)@ﬁldeﬁollyﬁlbq:mm QSNPm@hmlsfmharlﬂémmeZﬁmﬂl bodi es in
which a portion of t heavy and/ or ht chﬁsg en.h%ﬁhxz‘qg! W biRoRare
honol ogou@%m@@)r?@%’éﬁdﬁ“ﬁ&%ﬂlﬁ'&%@? ALY REE Ger T Ved Trom a

parti cul artﬂ?z@&% c%oyf Q@ﬁﬁ@%ﬂ&m@:@ s@qulAdel 1k, @hianaet + mékynedﬁﬁs somwntwbcl ass,

whi | e t he"'rémain e chain(s) |S|dent|calvmth $ %
corres ponﬁmE@ammptﬁemc‘%lanm‘alwt@ﬁ)@ﬂé@cﬁeﬁlﬁf\}é‘ﬂuqcrséﬂﬁﬁh%% %8‘?“ ng@& 53 %r
bel ongi ng to anot her, ant.i bo a HO&l a8 antd J;ﬂtmagddlﬁ@gmsnts of
such #ht i BFOUTESES e§od?rbvr?glb us}%{%ey (ZE cﬁ‘-;gl t tg%e desired blageogl cal activity
(see U.S. ¢ egg@nceg\@@m&eﬁ’gk@orﬁlﬁTocuaa]dnwb:rmlcgmhmetuonawth othprgequerlts| . Acad. Sci .

6

USA, 81, 5 1- 6855 (1 16 A i
portion of a rr'metm‘?i'é%l"é Ogﬁ’f’) %‘6’89“ ?}F‘gllngl?g% mnc? %%L[gnh ge%tegﬁﬁicﬁ?%égﬁ%?e@
variable F[ %EJ QF’B @t pltoth"rh h&&&ﬁtre@f&rlhlg@nd%mcﬁﬁ@@ftﬂ@ﬁhm haae bidnoitietddragipdifics.

i ncl ude Fa % dimers and tinmers.of Fab ¢ 15%24‘39%1%"3 E , ScFv,

m ni bodi eSLmﬂadlyathey may lEfi-mutal’lﬁiél tq @pdifhBer dgand binding.or $1gpp udson et
ure fisns [ rnidaRioh Settanbadacidsoagment

V\:hl ch %:onf“éf gns m%:yquvﬁllzég%?l?%)égﬁwg?%f%{ﬁaé S%Fl%e Thi s fragnent consists of a

di mer of pReiheaxyins. andiantyeoteing htay ohaian netartriatidogied P o ATV Mght |

non- coval ent associ ation. Fromthe fr xlod'lﬂﬂnaﬁ atn‘faec‘nfa wo domai ns emanate Si X

hyper var i ESMEPBohS- RS ORPPIURNSTF Sort and ain) that contribute

the anino aci dekgsk gHbesnd @ aldédnganplinbdtidreig. alnnigckmvfnemeéunds genofiskitldn thy

specificity to the anti body. However,_ even
P ar)t/ would be able to make fusion proteins of the prote?'ns of the invention; that, while different

-

30  from native form, may be useful. For example, the fusion partner may be a signal (or leader)
polypeptide sequence that co-translationally or post-translationally directs transfer of the protein

from its sitc of synthesis to another site (e.g., the yeast o-factor leader). Alternatively, it may be



10singl e variable domain (or half of an Fv conprising only three CDRs
specific for an antigen) has the ability to recogni ze and bind antigen, and
are therefore included in the definition of Fv. "Single-chain Fv" al so
abbreviated as "sFv" or "scFv" are antibody fragnents that conprise the VH
and VL anti body domai ns connected into a single pol ypeptide chain.
Preferably, the sFy polypeptide further conprises a pol ypeptide |inker
between the VII and VT, domai ns which 15enables the sFy to formthe desired
structure for antigen binding. The terngs"dia-, tria-, and tetrabodies"”
refer to small antibody fragments prepared by constructing sEV fragments

wi t h shor tddeil nkariitateghoificatin 1o identiicition pf the protaimol theinvention &8 PABRE ns such
that int eﬁ-chai n,_but. not itnt rt%i-ngﬁgai n pairing of the V domains is achieved,
resul ti ngt PR PP T VRICEHE BPS Ment . 20The term "hunani zed anti body” or
"human ant i bodyfe ®ef entgdn rdatk idodibksulabt £ poriompli 4 selefrdasapaldndt beigouahai n
vari abl e regi on sequences from a non-hyman specie e.g. nouse), . in
Whi chat PERSICHvE BRIneARah ST W ERO ok beample SRR R &l 1 o
be norge " olokdice antib&dies M S UMdiRY tolaQ e f gAY Miicele Amddfintabh may
sequen%esm%ggotpglﬁc%%‘mhumandiag{ed ant i blggdy isbgﬁp‘éDR-gr af tged anti body, in

whi ch hungave CBRos@ogepit@ss.are i ntroduced i nto non-human VU and 25 VL
sequences to r.gpl.ace. ¢ e ATNRaecTs) tideans for
maki ng chi rreri@%%%h—%?%ﬁ g{ﬁfuggsg&ﬁ%hg%ngtg anti%t(’c):@:gfeega%%%ﬁ%\em to those of
ordi nary &dérdindnn chjableaf §pecEedindnggo an inBundiebulifosa T4cB 1GeBe7 Lagertain
5,225,539)., One net hod for nmaking h n_anti bodi es _.e

t r ansgeni CTLRFREFITS PGPS Hetgumigants lgﬁlggcg%fcgmf?:%g(étfve%lgascg%to?}éﬁf%gﬁpg? g‘ﬂ?l%al s
cont aj(n axcdbsicant figds, pmfsgﬂucﬁyl, & sulfbeyl JuadpiR cadin betydipend ucly hgvgeadfie
inserted into their own 30 genone and the animal's own endogenous. ant.i body
product i ohrdesliperipapleguet] %aéaqwﬂﬁtmt%vé’%ﬁ%tﬂ&qhaﬁe Srara s R B P R B ds
for makinggyehal LARSORM € GAHITRI:A aRitods BARR chfbediflchis, Sflibddyansgeni C
ani mal s ma§l e made "usi ng XenoMbuseRm fechnology or by using a 17

"m ni | ocugtcifipgiydanhan avtgdvodenficprelshtitlly KeasoiveCERTIRAANEZHEEACPHERXi n U, S.
Pat ent Nos. 6,162, 963, 150, 58 1 P for

nmeki ng tr‘gﬁ‘éﬁgﬁ&mg’:ﬁﬂs&ﬁ &f ﬁ%ﬁr%%é?ﬁuges" rrjzlﬁinl %g?:%};g alg%gazéog’isﬁ&éfr&gﬁggg{gﬁnbed in
U.S. Pat . adNgen wherbid bxiBRE highebABniB06 thnahtige®don 8RB relared aoOBIANRP 7.

S5Humani zati on of a non-human anti body has becone routine in recent years,
and i s noWXFUES n the know edge of one skilled in the art. Several

conpani es pr oVjilGesErRisRS” L) Bk & dheRunmbiud&tn@iotloha dytibdgieg, polpétomal, Ari es,
Medar ex, PDL, and Canbridge Antibody Technol ogi es. Hunmani zatjon protocols
are ext ermitibedigs, dudit-iepifig 2nibodies kmg-Cispesifie aptbodic, sipglgchainangbpdigh§8-and Le
Gal'l, Mol ' e 3,80 ( eotddRRPorRoRESt TOt owa,
NJ; Lo, h?g't%ﬁ%%és 1?%1?&9%?&0?@ gp%?&’gﬁﬁ‘%gmg‘%s% \%{égﬁ% !Zeéigg) "Humana Press,
Tot ova)  NapioMMiraginemts, so Jonglebthey Bitobit a 26dred bivlogiogPactiygn §)e.. aptigeadrindiig

enbodi nent s, . ant.j bodi es of the pr, nt inventi -be in cell
li nes ot r?éP"%ghh%ﬁlm ilmo%lg?‘flgl ?% gus eﬁgeécr%’ce% atgﬁ}é% i %’gmggf?%g%?'ar

ant i bodi es mayabessisedartibbdyn anss wifigRhd steenfdentified] dndlvk sepapnaipdidéor host cel |
by known net hods for introducing 15pol ynucl eotides into a host cell,

i ncl udi ngrecqvsreddioanit BUBAREEIHE-he pol ynucl eotide in a virus (or into a

viral vector) gpq,LiE %?—gﬁa% REibBdPARE is GelerMbthdectib 8ly¥dprét8in(cOmpy@aioPyo  Or by
transfection procedures nown in the art, as exenplified by U S Pat, Nos.
4, 3995 2%L6entikaldight JAGhains Ad0wa SiEnticeh beayy $Edchess (ammigM antibedt oppisle Phnof the

procedureg used may depend .upon.t he t - ) - alEhefls. f or

i nt roducﬁaﬁﬁ%ﬁ?ep%é{agfeg}’%gfgﬁsg WS ?/nn%(lgjl?tzoélt# %é%ﬁ F%{cgcgﬂa%?léﬁ cell's are known

in the 2QahtaiM@artiaed bidlging kitds, Wik seattediigh hatibotlies mde polymnsizeediferned

trasfection, calcium phosphate precipitation, .pol.ybrene. i.at ed

t r ansf ectROSHYAIHE SEOPIAKD CYRRTEIR, i‘_éP_t@‘Fﬁ”Bﬁ‘b?‘éiWEH’,“_ Sea%%léﬁ’?u a‘ih!al ﬁ Brhe gge

' IOP' YSUC' e&gg@é(@fohxﬂcﬂain%%%geﬁerany XbAd 150N EDEeRE (DA ERchIostatr ¥ éihyedabar ged
i pids, an :

g 30  an Hchain by one covalent disulfide bond, while the two H chains are linked to each other by one

or more disulfide bonds depending on the H chain isotype. Each H and L chain also has regularly

spaced intrachain disulfide bridges. Each H chain has at the N-terminus, a variable domain {Vg)



direct mcroinjection of the DNA into nuclei. A nucleic acid nol ecule
encodi ng the am no acid sequence of a heavy chain constant 25region, a
heavy chain variable region, a |light chain constant region, or a |light
chain variable region of an antibody, or a fragnent thereof in a suitable
conmbination if desired, is/are inserted into an appropriate expression
vector using standard ligation techniques. The anti body heavy chain or

| i ght chain constant region nmay be appended to the C term nus of the
appropriate variable region and is |ligated into an expression vector. The
vector is ty pically selected to be 30functional in_the @g{ ﬁ;lar ho t cel
enpl oyed fqllowed by Héeexfé?éﬁtﬁﬂt dprgaigg) s {9115 i thehe pcley FAE aRGiopr G dgisy g K ych

that anpl jfd &@&W{a hett DenaGERE PRENGrRRY, @%ﬁm Smaher, SRMBwERYy HCCUT ) .
For a IS review of expression vectors, see Methods Enzynol. vol. 185

(Goeddel , cauitajit dob@G0(Cihetdtottier ek dds Viiralighedivish theri and it dignpdwibf of
t he prese ven bi.nd PT be

defi ned a@l&ﬁés “thi 'Illtéant? g?nﬁ?“éﬁ %vy%@auﬁ@%&'} léHI%eno Og&gln@%%t&??eeﬁbel)é% |t?1g
fragment . fo]%lﬁemliﬁteﬁaoafbemexhthamghtbmin @sd hausly almetm genableidogiaing Thea;gmmgtcﬁ aafie
further described bel ow Screenin invitrpo and. | vo nodel s
of angi og@ﬁlegfrté’g‘?’f]@ﬁ& RIS GdINeE gt %@A‘? éﬁt L@ﬁt ughge §'i’:‘f 8?&5865 Orq\{

angi ogenegik@reafQa%Ss Jrhatiboalcs, skf@Wn Habic hh@ Clisichl Imdkablogs Sayslitioncbade . n
vitro assays that neasure surrogates of blood vessel growh in cultured

cel I's or $wendtbbah Tsfr apdJeisiram GsParelew dedss. Apriprr dalsypee. d Rt antes’ e in vi vo

assays théé?prgg%sure bl ood vessel growth directly or indirectly
(Auer bach,R", et al. (2003). Cin Chem 49, 32- 40, Vailhe,B., et al.
(2001)0 Lab | rivtedt ci8in, frdtﬂ@nﬂ&ﬁ)zbratwpmwmayd)erm@eé tcotﬁﬂﬁ&ﬂ@»}l@g‘éafbfsilﬁmct

Most of these oy .cult re endot hel,i a or ti | ant s
and neasuPE® ?éﬁif%%/pé’&ﬁnﬂ “&8%3’?5363 %P%a%%;s%queme fs‘ﬂrlcelrscoél Stélztgcggﬁxr%n t he

formati onpgfeningof teaRiihd @&id/seyiidtee 5 thel BniriéfaﬁSdmﬁ’XlaﬂﬁlhﬁBh@fly tinsi(Cro
angi ogenesi s assays include but are not linmted to endothelial cel If
mi grat | on'mEREOBlobPiaRaythegrtigncd i 4iffaieYt R o GPREEY oY e EIC

Sprout i NGy, h R R8l tlﬂsclgr AR S @ﬁ@laﬂ@ﬁgh@%@iﬁg%@glytchﬁnﬁmsfglﬁat@@&tﬂ 8, 2@,

assay. |In vivo nodel's of ‘angi ogenesis In thése assays agents or ant i bodi es
are athiri niespieetiedy. | Breal ang olassy stedimitesaldiwdedrintolsebgbasess on ¢lee tapis gbstagizely of

0 s Bt itengis gﬁgﬁ%gpg%gggtaﬁa B BN AR BL ARG, KBGOt N 25

i's measur‘B rrng a surr er such

as henogl RGI NgCoNteen! Ie0H, RAM) anangszent i ndi cat or Exanpl es of angi ogenesi s
include but are not Iimted to %hl ck chari oaII rane assay, t he
corneal angi ogéfBRIsOHES GymelifiE AHEY: fATRITEICHR p "tﬁilg‘ﬁoa*? S5, CRYAIN a uRiquep o

term"r egt%ﬂ)@éfeantlb&iydfﬁ&ﬂ HEELvBR df Night haidl,GRO hAtheflablk 1hOTR[ YoriBA MBPEermimM)S,
t he neani term"regul ate" includes, but is not limted to,

up- r egul & eR@r Mid\igiotedmel. a’t4e 27F30% R0 1) oThervarigble Fegian of thesmhapwy shafty . t o
govern, nug?chgsl r(fg &Em%){%v iﬁﬁ%@?stltdtgm%@&aﬁ@&?%ﬁlabl@ﬂltﬁ%ﬂt%@t’gﬁ{mgﬁg be

used in atnent o angl ogenesi s el evated di sorder”
or "angi cfggn&m(ss&na}adhmedjfrdm&cfnmtemﬁal uﬁmuuegdadhmrel n, an "angi ogenesi s

el evat ed di sor, i.s t i Vo unwant ed or evat epesi s
in the biol ogljg’ﬁlter’f?ar\’?‘f“g’et flgﬁﬁogjf g‘aﬁlf@é’é&s&gmﬁ BF%%VaH E%di?)g[(r%méon 't i on;
in the b'e@téﬁﬁ'v@@lm %ﬁ&@é‘@rﬂb%ﬂﬂﬁ@h&&oTh@lV ol ﬂ@:ﬁateﬁntlgéh tan(ﬁygﬁiﬁdﬂéﬁﬁés t he
disorder. Simlarly, the "angi genem s reduced dji sorder" is one that

i nvol %es smeifidy g na@w@wtlbo T Byaeet sHeveEhd oY BRRGAaPO R est at i ons.
This "i nv&itﬂmg&ﬁcrosgftheaﬂgj ﬁ*ﬂ[ﬁﬂﬁﬁi s’i’afl Br B variable domains. Instead, the V regions

consist of relatively invariant stretches called framework regions (FR) of 15-30 amino acids
separated by shorter regions of extreme variability called “hypervariable regions™ that are each 9-
12 amino acids long. The variable domains of native heavy and light chains each comprise four

30 FRs, largely adopting a -sheet configuration, connected by three hypervariable regions, which
form loops connecting, and in some cases forming part of, the p-sheet structure. The

hypervariable regions in each chain are held together in close proximity by the FRs and, with the



10angi ogenesi s el evat ed/ reduced di sorder includes, but is not limted to,
the foll ow ng: (1) The angi ogenesis as a "cause" of the disorder or
bi ol ogi cal mani festation, whether the | evel of angi ogenesis is elevated or
reduced genetically, by infection, by autoimunity, trauma, bionmechanical
causes, lifestyle, or by sone other causes. (2) The angi ogenesi s as
part of the observable manifestation of the disease or disorder. 15 That
is, the disease or disorder is nmeasurable in terms of the increased or
reduced angi ogenesis. Froma clinical standpoint, angiogenesis i ndi cat es

t he di sease; however, angi ogenesis needlnot be the "hall mark" of the

di sease of di Sond d)I gions from theloer dikh, @&th&{@ RESE fornatidtadttthdaintipdhebibdiog siem cal
or cel | ul'APYYASCade® thal "results In'the di sease or disorder. In this
respect, dfagwoatds.omh@éonanag] ctmgzanesresnonmyolivm équcdmﬂ hipding aps¥iiliedy AR 20 may
contr ol the di g.ﬁ%;ﬁbg u%?%t actl%{}'g? ?mnsrrEuc% i@@gﬁ&%@&s&lnﬁbéﬁgh' lcuﬂib%g

di sor der s 1&gt e presen ention are hérein descrl bed

bel ow. Anddbpehenahr dyhgoxdiggamcdnvention may be used to treat diseases
associated wi th retinaUchoroi dal neqvascularization that. in A%g%msoqtanare

not |im ted t dhe gvab BYReEvatiable FRERAL AYIE Hi GFEM GBS RADSTIBN aClcancer Sickle
cel | aner oawrﬁ@{ e rSYRIbkd ©r a&@&u&%ﬁgtmm@bmlwn 25Batgt ' s

di sease, ve| n-occlusion, artery occlusion, carotid obstructi @ di sease
chroni ¢ woeiprkes/aviita dcid Js:§1dwémba%t@ﬂpwmqlﬁfléﬁqfwmﬂ_ﬂ?ﬁﬁ“ s°d

system ¢ | upus. eryth t tXd ar5@lde® tOIL'_ssease
Behcet's ﬁ?@é&g‘é”t "rshﬁma%z?%i @13ausﬂpﬁ%ﬁ’%ﬁ?ﬁgfﬁﬁ;}@??ﬂ?ﬁ&fé}horOlardl ti soupresumed
ocul ar highgphasnHg) smd Berl' (H3pinsiea¥e Kavyopeh, Seoprices apPraeinsar gardt ' s

di sease, pars planjtis, chr [ det ag t e sda,
syndr Bhesimmugeigpicadisedss St hs;%[]:p &%ﬁaﬁﬁéeﬁb‘:& éosnglrmggxrrtg ﬁgf\(%ct%ftg?ﬁs&%d

di seases MBC&M@) arl¥r tiR%kErelidbes! fom & t@aridblsi@ases associated with I’ubeOSI S
(neovasculariation of the iris) and diseases caused bﬁ'&ﬁﬂ{;{e abn r.mal

20
prol i f erati on T tdrinSimpnedendl antibefy Tasppestfsrain Bl lq FAn §PEIe 1fr8Flrrs of
proliferatiyv BlieQli.cNole iAG GG Ah@bditk témplisalpanes.
Anti bodi €8P lgu?‘i]éfrsggsga?gh{p?%{l/%%ﬁoﬁgﬁnda%y Iee ISsed 1t o] lt reat di seaseih
associ at egbpulatién ehideniicl exkpefrmpsiibie naDiatly gseusring mhtag‘}‘ﬁﬁlﬁ% Y BF PERREbH ¢
inflammati on include i an mrat or ey s di sease
and ulcerBPyEnQYfS 80““6 o? oy 1Xnal?§n‘§’ffngg? gll Eiﬁg&gﬁ gﬂ%gc%em d arthritis,

Angi ogenegiigodiss drekieY agligbBifferchhaitopdipgeh atonorivml amfbbéymmrgmd afhieigses have
in common. The chronic inflanmation degﬂe(r;]?] dﬁ m NUoUs lcftor .r%@loﬁ%l

capi | | ar ysiRght IHORE. -6 AEIPEE APERCANS SPITPTOR o ACAHPR T 'OrR - CEl e i nflux
and prese ?Go %}a&‘@ﬁiv’aﬁﬁl RUVRL Rt Yne§ Shady De RiEUAGRd GhcbAtah GRSl tthetr hutihodies.

mai nt ai n t ronic Inflamatory state. Inhibition of 10 gen gg@r}?ms by

t he conpo'ﬁndmmn&erémnmmbds neffto biyeonsirense requiERIPBATtoRL ¢ %ﬁ‘ Y {¥e

for on_ of ranyl o $£th t fAvemtibnSmdi sease
andne};cter‘%?ftﬁl ﬁ‘ ?I Eora%ng%gﬁar agltog?él{g%g%gilbggmgg%?g Lt Fanmat i on gnd@I

angi ogenesy Iﬁelﬁfcd\b@zrtmmmomemmhndalb@; @awrbslmﬂdegﬁmmﬁcombla@tt DNz gisthods in

di sease is characteri zed oni.c . gr anul i g4l thQR out
t he gast ricisiglseukagrts ‘?‘%’6‘??/‘?1‘ é’tr'}aélf U %e St new capﬁﬁ%%ﬁg ghgu{ngn(g%gu nded

by a cylipdesdi@d nid Efaisalw%&rtéd fERh blsage E’ditﬂ:)oeylhbmﬂe@hsmglgneagahblslt@:hnlqubl ts
the formation of t routs_and grevents the formation of granul onmas.
Crohn's cﬁ-&e@lgek@@@@mls aiyren 3e4PHNYE W¥%YAsmural i nfl anmat ory di sease t hat
nost f monly frr%%B mrlfp?mfﬂ%oﬁ{e@‘heﬂamqm&ngm%h@’namt)dﬁ@ﬂl vlidita geheH ofithe any
part t he ga rorn estl tract fromthe nouth to the anus and peri anal
area. Patheanf sddr tightChainnis siemosbmsleOId@ﬂmﬂfmowaW@Vésﬂ%‘ihé& PRAVEICEY Phea

associ ated | om nal. pai n 1 Ghbody@Bss &nd

abdoni nal 2 “I’Slcﬁ@“’e‘%[’j ARETIGE arcséjlm?l s FIsong]Irag@%b%H?ﬁgﬁlac 0nonspsem fic,

i nf I ammat QM aAndhil B€fertdinger 6 theds (Dl slemipal with tehanoilegoius torreepandingl i s
characterized by the presence of bl gody diarrh togry

bowel di swasmasesin aeibopishderier fom WeehPEC it qﬁg"é‘igiélgit%ﬁ%o Seﬂgxﬁ{?)ggy 3

| esio TGl KU ANR rAERHDBF Qth Bfii68-s,RY 1drpfak aByRkhibN trmﬁmﬁgmwsu s
and y occur at nmany
activity (see U.S. Pat No. 4,816,567; and Morrison et al., Proc. Natl. Acad. Sci. USA, 81, 6851-

6835 (1984)).



25sites other than the gastrointestinal tract. Antibodies of the present

i nvention nmay be capable of treating these |esions by preventing the

angi ogenesi s, thus reducing the influx of inflanmatory cells and the | esion
formati on. Sar coi dosi s i s another chronic inflammatory di sease that is
characterized as a nmultisystem granul omat ous di sorder. The granul omas of
this disease may form anywhere in the body and thus 30 the synptons depend
on the site of the granul omas and whether the di sease active. The

granul omas are created by the angi ogeniggcapillary sprouts providing a
const ant supplg of inflammatgry cells. 21 . Ant i bodi es off ] éhe Pr esent

i nventi on may AP Stibedydragmeat” CRIBATCE 2PARCA AhamgIMeEis ARIRISYelgaly feat ed
with psor AR binfRL bF ARiabie r@gimﬂhgn&@%%bodf FRRRPRELE SIH6OUY FagRiRfks F €CUT T ent
di sease that" 1s characterized by papul es and pl aques of various sizes.

Pr event i oimclufle Fite Fib ket b chmoferstand titresys bf bdroniesdes. Ev.riebe suinibydiess disgi nt ai n
the characteristic |lesions | t i y I umat oi d
arthritis™s? égzeﬁr(fa:bé’r?feé’ Lnepy a&ﬁﬁ%ﬁ%sr@e%ﬁé%sggsStf%’ﬁgart%%%er%f g;gl 9@4 onszg'eci fic

i nfl amgrat i on ofFwhethp etinipleer altibpdy firdgment whicls cdnedinsevedhfidiasntighebibliog eite.

vessels in the synovial lining of the joints undergo angjogenesis. In
addition t9s f%@ﬁ?%ﬁ"“ﬁ@%‘\?éé‘gﬁ%é’l? Oﬂeelﬂm“l?g‘} O'E'anlég%é'ﬁl&ag‘? Haé'falgklr 28 {¥" Y% ease
factors afghtRACHING R¥YASLNS Fe6th &% Hlaals Jf arek & deanfden@hanik and
cartilage destruction. The factors involved in angiogenesis may actively

cont ri but kypeoarizhiclopes (B lones aackiffpm thodhunddnehem St Faptiteq thepgingpeif gesgfues

r heumat oi Wi s ' : . t d 4 diagato the
present i %\rlgl%t %h%gl?% a%%%%%gﬁ%g%%#%ﬁgﬁﬁé d?%eeﬁgﬁ%ﬁs gggfee? Ior haer editary
henor tthagiinglé edrahlgideshiad bishalfsdlan & v eompliagorboihne GRRDIpscifin fbrae quiigeridhas mrune

defi ci .nd . _Antihodies .of th t. {i . al b d
o 1roat SnauHirgP Boumbeied PiGRutn sl aRRet mhlUEh AR Mot R0 o8

"angi ogenesi s ‘saflecddindivs alsd @bbreviste® R sETadr “aFyi’ ageinabody frugents Hat
considered beneficial to treat a di sease, disorder, Eld/o c?lo,nd' ti o_r]).1 The
di sor der $oEpsisethe Yaad Vemptthedy dgmainsgacysddpioasinglno He%‘{ef B BEfeblY sk
of sufferyngef b HEMeE cSAPRYEa pbihRailid Biler BAALA! thP ¥QEnd@AddrGNs WHIEIE
results V\%en t%ogﬂgtﬁkssue iscdegﬁgvgg glgéijan.adgauate supgﬁﬁnof oxygesnat ed

bl oodlSdueengbles thadeoaderen G desited sirenture fog apged bising. n, "ti ssue" is used in

t he broadest sense,. .t o, i ncl I.m . HfToh

cardi ac ti ssutzalf?l egelﬂlél %1%—’ Fﬁ/lao’c&zril‘kf %&Pﬁpdgér%’d Q%Earrtéisg%:ﬁ glgﬁ{orgql g%%ﬁ?nftsgarre%ﬁdl tissue;
skel et al dousalcang sReUragnegs edth shors Holeyrs @b 5d€ résidrstteevase tebéldndrd | nt er nal
organs, such as the hrain, heart, pancreas, liver, spleen, and |ung. or
gener al i 2P SKC att“?fﬁr"gﬁ ‘Eﬂ‘étﬁn%’sic PR Y dﬁ‘%f“&‘%fs,acgl?wﬁ{t rff“g'img
appendagesg ashffvad: frighg@t.s or toes. 25 Methods of vascul arizing ischemc
tissue | n one aspect, anti bodies may be used in a nethod, of .
vascwlar i zi ng Ths éamarrhemanized aatibody” o' dymae prtjhedy " rekeanasnabadies gihichcopprses
tissue t ' ' Abfuehle 2dnf  QN-hdmANPLES (OF., h aoh@b& ihi ssue
i ncl ude, hﬁhﬁ%ﬁ%@ﬁﬁﬁ@?ﬁ%&?@?@ﬂ tfhgsfe tﬁlat I aélk aggquat(eébl ood Z]apﬁl y
resul ti ngvBéh ftieum apooiiar it VHRrdd/oeVebeqienderifanbesniabersd tokssmere ehumandgke! | b
ischem a,, or_the result of a vascul qQccl usi I NQSI:S.q . F

exanpi e ienanrmirsr afmife il o5k Pe Nae S ARSI bR e,
by a vasqubRlgra@e kitfiody).in SR hiAse UDR scqodbesSirontrogyced inte avrsiadndnyVH and
arteriosclerosis, 22 traunm, sur%gncal proc%es, di s&g@se, and/.or ot her
eti ol%gi &4 sogpencasP ARG harerEEontng dedugier CRRjaaumces: MFAEPEPAtA. if a

tissue i gpfferk ébR%fraf&'dfaL@ hifShikSICREREesGR BB nftb HP:IHRSnAS Rk ivasaH! ar
occl usi on. For exanple, in nyocardi al di sease these nethods include a

vari ety dfeci emgUibgPatelibmit@ieso] andy. 22553 dPneamethodrior sl dymes antibodigy  and

MR1) and physiol ogical tests. .5 Therefqr i i LOSENgSS is an
effecti vee%ﬁ%ogﬁgleo'ge%r Vet }Cnaél H%}ls’g?{he%%éﬁf%&?gﬁﬁg%ng&% %lg sues a%u cted
by or at cohtain fubdeeitingpoafidreatieahbyanantibetypratucing gbnsicinsered inttddeir ovhe

treat ment of skel etal scle and nyocardjal jschem a, stroke coronary
art er’) dieSBRIREANALRE R A Fadeasna %ﬁé@&é?dus%%hawefsﬁﬂﬁ‘s}éna iiese | s
fully conj&naphidt&dntibodies. Methods for making such transgenic animals are known in the art.

Such transgenic animals may be made using XenoMouse® ™ technology or by using a



A person skilled in the art of using standard techni ques may neasure the
vascul ari zation 10of tissue. Non-limting exanples of neasuring

vascul ari zation in a subject include SPECT (single photon em ssion conputed
t onogr aphy); PET (positron em ssion tonography); MR1 (nmagnetic resonance

i magi ng); and conbi nation thereof, by measuring blood flow to tissue before
and after treatnent. Angi ography may be used as an assessnent of

macroscopi ¢ vascularity. Histol ogic evaluation may be used to quantify
vascul arity at the small vessel |evel. 15These and ot her techni ques are

di scussed in Sinmons, et al., "Cinical i#fials in coronary angi ogenesis,"
Circulation, . 102, 73-86(,2000). I fel LS 5Ue.S| pat@i@®oaspect,
ant i bodi egmﬁﬁ?/cuﬁeapl%oég]'iIﬁetgoc#ef?{%gﬂg?%Fg(%%{c‘??ﬁéfi?ggﬁg. As used herein,

20" r epai 1§ Ng2.6635 6U8Y, 5316 $4,590amatd, 07 , 18I SMetbodsdpaipking CRESRNGAHBHS VoWt h,
and/ or mai ntenance including, but not |imted dl's 6% gbb ssue
engi neer i #g. maplecusk pprreagh Ays C{EFf’é"‘%S‘F t“o‘gﬁ p#?jg?cl?l%sf géﬁ’f{,%@ 9%2%@@?%431 ds’é\/%(’a5 38 Zsel
formati onaddzwbe@yjzrzgﬂ for tissue repair. In turn, tissue my be damaged by,
including, but not limted to, traumatic injuries_or. condl teial(_)ngIl i-pg(!,vydi ng
arthrifis, ostdwpmiz§psotzrpndiuman a8kkqdzhas besPReFREPs it T55E! BaRs2 i Le nmay
al so be dampged by i niurd U§ Glefaborhliafiee Btk RIS seriviceewdingdke on,

| acerati oﬁgmlgé% lﬁr}é&v?lere&hlﬁ J(;:flacf%g,Sﬁit/ilgc% gﬁ%?# 'e%%:e%ﬁ& ODEH bac?_eri al inf géli ons, or
burns. Ti pStigidcd angedy,afg. repad, Armk.ddedares) Babsang GambEdgs fh@fﬁ\%ﬂﬁ nolpgIEpI es
of non-heal i ng wounds ipclude non- heal i ng. ski.n: WEeL; ukdihRdndw B8 e

di abeti c H4PAGEYHY ;Pr‘?ﬁ?cograéec‘f’iﬁ?lélsvc{yhgfmggglr%%éhﬁlé:a 1‘&%%5@{, ?% N Kiprld

Ant i bodi eg;,fiBYoabi Histedhsi6 VoD 26 53960 @pad)y Humartazess. Ghvtiexa, NIf Loy iMchads

ti ssue regeneration 30 (GIR) procedures. Such_procedurgs rent used
by thdge dldlIBield Yaoh 214ﬁ@Pa1r3§§55&209€b§Wﬁ? f%Jﬁﬁ’Wﬁg'gﬁi‘ﬁ‘ée cl)’IeJI' %t‘uﬁ'r?g&i %Q\éési ve
sur gi cal ?%ﬂ?&jgbﬁ)g' 23 Anti bodi es nay be used in a nethod of
pronot i ng sue r'épair characterized by enhanced ti ssulgen r owt .durililngsthe
process of ti shertnginbekmeniy anjileodiesed tsPrep invepiAsyay %ipf?ésee hE" 1S

defined as_the creation esi g i {82 0hibd M sy usg fost het i €
devi ces, PHECEHBIY &P?‘B%ée\}éiqf es's%r%]tu e'(t(j'lS %&gélhgg%lﬁr al material syf&fucs)r t he

augment at i /eRemafi@pbracenshd mahimbbatyhdst edibydknawe nEthodyion MUCTHERE t he present
met hods nmay be_used to augnent the design and gr f Bk i SSUASR

out si 42 t RRlyBRIRPLifGs Nt 38 CF%P‘%‘HF‘%’? rnegllarﬁlglte g&fl %ﬁ%ﬁe%gl Fepl 1acém&*nt of

di seased tSaHeSiraRESHANRMRAuA i hodtabwimethe buusetestor, or by Gmsfeci) t he

grow h of "skin graft replacenents that are used r j
t r eat ment pokeduesinovnighoamhas exgprlifiedby Us-d¢y S%é'ﬁ%g%e%&’? ﬁgwg}#{] ﬁgggﬁgls of

the present, | i ' ROiskNmE e Hdrep®ical thd gt rbcchdferhrede
devi ces tﬁ%qﬁ’%%é%;ﬂﬁ[emyrs?g}gﬁé&a i J(:)érgiqof f u[r?c_t?i o?rE]aI ﬁ%}uma_n ti fsue when

i pl ant ed Madthaals Sdrtierddhettonrof dieteraeg que gelyercigolises Intadnan Bl iag GEIS A i wends B,

bi omat eri al gui ded tissue regeneratjon may,. iLP R sHARE regrow h
in, féP eRdApd @Fluﬁ%Wbﬁﬁﬁ?tiﬁmEelﬁsf ’éifjét?anﬁg%%g%#%? (t)ltc)li’é:s Crr_ayl% bépﬁsed t.0
pronot e t BFech'it%nt‘ p&fbréRGaASited timsftctions proegplat Bielhl edeftrpparation, encapsulation

t hree-di nensional configurations at, the site of . C qd hggue in
need of suttepelaideotideprin HRoTOMEs: BERSACISK at"i%s ﬁl“"‘éﬁ%?ﬁ%@%@%ﬂ@“&%u bodi es

may be ingluded Il'oﬂ]'e%ﬁé]rﬁgﬂﬁé[)g@ih{@)trﬁ.&ﬁal devi ces contai ning human tissues
designed to repfacé the function of diseased internal_ ti SSU%%.]' Thita%lt
appr oach i nvol wesciesatidmalierutreinkeding Smatie a5EFIuBra iy hERMGOrT

structural matrices, . and i uopl i Ng: Yist &, BSA Hentichan bathpicor usi ng
the syst eni&Ut &; %ytchaé“B%ﬁ%r%éﬁ’g%ﬁgﬁg?ﬁgﬁ?i bo‘gglqr%s maygge i nc uded jn a

cel | - 1'i nedegyaissiuh antilgafde attagmenrthireoitine sytablstchmbinatioreif gesined: iypre dRHSS ned

in the graft. It is_envisigned that. the ho : [ ' Yy be
used to alPEREPRIPRIBFSXPIEFTT VeciobJihe F%?‘{Lg&nh%a%%" {e%%}érlhﬂgeg'r ?}é‘gﬁﬁfﬁ %%u%t s

such as cafi, Iofslgglt DRb@nt 6854 il baespeads 18 rt@ruhinssolebe aprueplate, | ver,
and pancreatic i1slet (insulin-producing) cells, Pharnaceut.i cs%lle égwyé ations
and Net hodsriftde reglon a0GThigatad it aHEFEEsHPN VRO Ve NESBAS R DSTKG/ ni st er ed

tod n%iOVi (%Hrix%:ltigna % tthtra gz?r%icu%r HoSt Rl %H'%Myed (i.e., the vector is compatible with the host cell

machinery such that amplification of the gene and/or expression of the gene may occur). For a



di seases or disorders that are regul ated by genes and proteins of the
invention. The term"treatnment” is used herein to nmean that adm nistration
of a conmpound of the present invention mtigates a disease or a disorder in
a host. Thus, the term"treatnent” includes preventing a disorder from
occurring in a host, particularly when the host is predi sposed to acquiring
t he 30di sease, but has not yet been diagnosed with the di sease; inhibiting
the disorder; and/or alleviating or reversing-the disorder. Insofar as the
met hods of the present invention are dingcted to preventing di sorders, it

[ derstood that the t d t h
o S, bt R SO LB R DL IR, A ob Belagse 24

Rat her, asretssed herein, the termpreventing refers to the ability of the
skilled artisan to identify a population that is susceptible to disorders,
such that adm ni stration of the conpounds of the present invention may
occur prior t OaRles ffd FagfleRS oot dNie bRAM ARERicATnd P DbellAl ridipudi sease
state be 5 conp y avoided. The conpounds identified by the screening
met hods oingtdgenqyrses%erdtﬁnqd\ﬂemei tliln témlwnbeoctafdml&@d 9t erdedott An avigeubadinen wit h

ot her COﬂBOUﬂd% SaLISgSt SUC Qedit%%lel Cgfblnd%né%}/a %tantg QMQM@ﬁeslcggéat : f : ed
may be det &M ystan ard proce ur i

t echnol ogbesw. Compounds that exhibit |arge therapeutic |nd|ces nay be
preferred, although conpounds with |ower therapeutic indices may be useful
if 10the level of side effects is acceptable. The data obtained fromthe in
vitro anderéangV&ssﬁ}@)&ktﬁghpsg!ré:%d iaRsloRhedestahgeidnadis t echni ques may be used
to fornul ate the range of doses. Ef f ectiveness of a conpound may
furthdt be as s@@@ediee«iftthmnvtrnoa mriaprie sererdell &1 angiogeneeis pispishatiarg lgogndy the
patients wt i used
harei . - Shaed AL AR Ghro TR RS e S BB I AR RS ol

sol vent s, cultbaid spiéy @ ifomatiedofaasabatinnyses Gomitisae erplivad araind vezntaiiSFl}iﬁ’tQ%tl

WEh phar BT ssarir A BEETp R e QEBr R R i il QR oy

phar macewq, yaiiha/B a&tal (B3 U DSh aRea31] Sokimyn in the art. Except insofar as
any conventional nmedia or agent is inconpatible with the active conpound,

such media may be used in the conpositions of the invention. Supplenentary
Cactivie conpounds n&&“ﬁ?gwdﬂéoiﬂ@ P8t ed 20 into the conpositions. A

phar maceut i calyvg@ Hp@(%etaks@?b @plé@idirMenbstadlial &l of Mdhaé@lhntsenbecaampati bl e
with its intended route o dj ni stration. Exanpl es of routes of

adni ni st reffieFton 2penes wd@ngiageaist eplhiespenses or Onﬁlterfav’é%u &f blppd sapikaryriike

subcut a”%ﬁti& re8 Bladyfesbrin Liflh %ﬁ&éﬁ:ﬂg@is astsz{y@m.ﬁi'e%ﬁ! ark B&anﬁﬁeh)to efddoBRgfUCOsAl ,
and rectal adm nistration. idns or suspensions used for parenteral,
intradernaﬂnugmngub@umaﬂeBMSIanﬂkrﬁabﬁﬁnnnaylﬁmtﬁuﬂésph@ﬂﬂmﬂhquﬁﬁﬂﬂg

conp %en a 255terh u&h as water for injection, saline

sol ut CKPPQzH&gﬁPg eﬁ%?b yﬁg &%81'ycol s, glycerin, propylene glycol or
ot her synthetic solvents anti bacterial agents such as benzyl al cohol or
nmet hyl par abens; anti oxi dants such as ascorbic acid or sodi um bi sul fite;
chel ating agents sUtHVaBOHIHRf|28HEF M net et raacetic acid; buffers such as
acetates, citiAles RiayPRRRR Bﬁﬁrﬁ%o@t@ﬁa@&@ﬂirﬁst@r@d 10%5187 cﬁ‘gj(s‘t&ﬁﬁﬁr}tm ee tonicity
such as sodiunichloride or dextrose. be adjusted with acids or 30
bases, s ipc&selag Ohybhewiﬂf growch Eaciots (be- \élg@F ghitgjapeisih dandTisy bhegdagssst gipwth
prep rati ma I'tiple
dos e%w allssmfr:r%ic’ }eédg)s Cgé) géeg‘%ﬁbllp %&Sggqog éjéll%&%ﬁ%%ﬁi%%% :a ga clior?ir)wom tions
sui t abl e cbmentiaa jaemb&bdeﬁt indieatbm Axaschples bfaangu@emuem]mdestmt art inonigmitashte ckck

wat er - sol ubl e or persi ons_and ster. ers far raneous
pr epar at |°B‘Pf1‘?5413%tf”ér“i r“i“ﬁjaegéi’ i @f%%*i @?ﬁ‘?ggbsras‘“iﬁsﬁgol%&i %ﬁ&@%%%venous
adm ni st akion, suitable carriers include physiological saline,
bacteriostatic water, CREMOPHOR EL" m (BASF, Parsippany, N.J.) or
5phosphate buffered saline (PBS). In all cases, the conposition nust be

steri ent that easy sringability exists. It
nust3ge ??gﬁﬁgﬁﬁk%ggﬁtﬁgﬁ %%Hﬂf%gﬁg&% manuf acture and storage and nust be
preserved agai nst the contam nating action of m croorgani sns such as
bacteria and fungi. The carrier may be a solvent or dispersion nmedium
cont ai ning, for exanple, water, ethanol, polyol (for exanple, glycerol,
propyl ene glycol, and |iquid polyethylene glycol, 10and the |ike), and
suitable m xtures thereof. The proper fluidity nmay be maintained, for
exanpl e,




by the use of a coating such as lecithin, by the maintenance of the
required particle size in the case of dispersion and by the use of
surfactants. Prevention of the action of m croorgani snms nay be achi eved by
various antibacterial and antifungal agents, for exanple, parabens,

chl or obut anol, phenol, ascorbic acid, thinerosal, and the Iike. In many
cases, it wll be preferable to include 15isotonic agents, for exanple,
sugars, polyal cohols such as mannitol, sorbitol, and sodiumchloride in the
conposition. Prolonged absorption of theginjectable conpositions may be
brought about by including in the conposition an agent that delays .

absor ption, foFhedgahyiraslatg]ipdefghPrnens Secericd ity gistiuegsn Theg diemegning

i nj ect abl g B0l QRSB RBePLbERGR Ginlid tIGBLARNAL bbuhhen st ity Ax O BRAEIN
in the 20 required anount i n an appropriate solvent with one or a

conbi nat i ededr unifgmetyi @rgoveremumedisdcely wiriovemesns. Ieengiapredt at gitibehesanhe

filtered sterilization. neral ly, .di spersi.o re: e .
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whi ch yi el flgi@a PWEeSioBEich B AklE Mgl 1D HeRHioRMY; R1aYE sydiitondditkidpoalr. desi r ed
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adni ni st rSimilerly.rtby “aabiogenods teguaed diserdac’ys ane Hat ipyalyes gapiedor 1pdussd. ~For
transmucogal or tra f 58] atdh one ggan&%@ﬁéggr-hgﬁe to the
barrier t%lggge%eé?sﬁ%g}%gﬁlé%%gl %‘gﬁe%géaﬁgéshgh%o?%%ﬁgﬁgﬁg Suc penelt rants are
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adm ni stration etergents, bile sal and fusi.dic acid..derivat,i ve
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supposi t Ol%ize_@%f afg%gen%@ it 18RS PRlncaRIdFhAically, Bl ifstioh 18 ;Aaehh@nie mrpmﬂ.nd_s are
formulated into ointnments, salves, gels, or creans as generally known in

the art. biomechanighsagsghpiutyls oriy\sorIcoepeads¢epared i n the form of
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Phar ik eutidcntol thadiseass. erokimiting gxpees Srasiopsiesitignigter disagisirdat iy §et ed
to 1 nfectied Galls MiLh ARGl A0aLANLLOAdiBS04o Viral antigens) may also be
used as phar macelth ca y accepta e carriers. These may be prepared
accordi ng to rettibodiss dnibvpredent i binkios emag ke bieddo irpatidiseasay assochiased wifanpl e, as
described in U S.. Patent No, 4,6522 811 It.ls cially. t ageous
to for nulrﬁ?‘é’ygli’%?ld@r“%?f‘ﬂ“%?%‘?ﬂ tﬁ%tﬁ‘b%léqet P e 5t g 6%‘3802 gﬁlr)ﬁq © r%'(t(“:)mr g%@ g’r ease
of adm nigidft UQRn&BGLN Binka! Aty cf and@Sagecoid [optaEe pstntdxahdont chstiawsed
herein refers to physically discrete units suited as uni ta%y dosages for
the stibj dlegetblissesct YomneestnsionkATPRsieBriRBARg i Bt Lefdte FHPMEd quantity of
active CORDOUMMHASERbALRHRRAA0 UG eARslRMhiApU ARG, of T et T n
associ ation Wi th tA requi red pharndceutical carrier. The specification for
t he dosagetinopithy boprematarity, Bilet disede, Brheatd darase.dnfeetant yag@gentents ¥n t he
unique c f}: E)I%(l: 1&5r Iplsets:lnggd gc];llar histoplasmeosis, Best's disease, myopia, optic pits, Stargardt's
disease, pars planitis, chronic retinal detachment, hyperviscosity syndromes, toxoplasmosis,
30  trauma and post-laser complications. Other diseases include, but are not limited to, diseases

associated with rubeosis (neovasculariation of the iris) and diseases caused by the abnormal



the active conpound and the particular therapeutic effect to be achieved,
and the limtations inherent in the art of conpoundi ng such an active
conmpound for the treatnment of individuals. 25EXAMPLES Exanple 1. Production
of the HPTPP extracel |l ul ar domai n protein. Met hods: Full | ength HPTPP
is cloned froma human placental library according to the manufacturer's
(Origene) instructions. The clone is identical to a previously reported
cDNA cl one (Genbank accession # X54131) except it is mssing FNIII repeat #
5. A cDNA encoding 30 the entire soluble extracellular domain (ECD) of
HPTPP is cloned by PCR fromthe full |e#fyth cDNA (see sequence bel ow)
coding fo = | : i3 an@|all HbSnstf prdtif@attdies- 27

Hi s-Hi s- vaﬁ%éﬁoégé%r&%g%%ﬁl%g%%gn%fg ﬁl'rlqu?gﬁlr%esul ti ng%cDNA is cloned into
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al lowed to rock overnight at”4C. On the follow ng day, the mxture is
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HPTPP extr&c ar in proteinis purified to near honogeneity (Figure
1, Panel 8jyorfic grmilbeatounidiiamonie! thegiwubthe gEporestiatl|tEct O8H Mgt B with the
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extracel | yphdits the ARt bNBLAO e dyts frkiepriuenis fthecfdrivPPRT grenviamay. | Crohir's disease

domai n-6Hi s protein is conjugated to porcine thyrogl obuli Sl 1S Ng
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_ ] yrogl obulin conjugate. i Sﬂélﬁli al gzedeﬂa‘? i nst
PBS, pH 7afl periahal tresabasients wibCralies ditvate SeRerY B CRUBE HAEMEDLS T the
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2-3 ks2"PREU P CE are nject edo 1 nt raperitoneal |y or subcutaneously wth
i nconpl et enrbrie wokpsciticjinfamhatarydnd higeretvy diggaseearisingdn the Folepicmicasa apf és

injection is repeagted at 4-6 eks.,.Sera are collected frommce 7 days
post - t hi r eh3ras)e E?qatﬁﬁ]q%l?fﬁse%%%ﬁ%?ﬁ?’g}ms%nor eactivity to 30 HPTPP
extracel | ul ar HRNFimnA0blyTeRDisdrics o sl semieesinknomifestgiondbuch at Han

di spl ay a good response to the antigen are_ boosted by a single intra-spleen
i nj ecti onlegirsh S9ch @ww@‘f arp ghargqteaged biginflgnppation %fsétaﬂ‘a‘eé‘%/ Rils spr 'ﬂ AR B e
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2 L B B A e Byt Lo Third |
Edi tion, treating these lesions by preventing the angiogenesis, thus reducing the influx of inflammatory

cells and the lesion formation.

Sarcoidosis is another chronic inflammatory disease that is characterized as a multisystem
granulomatous disorder. The granulomas of this disease may form anywhere in the body and thus
30  the symptoms depend on the site of the granulomas and whether the disease active. The
granulomas are created by the angiogenic capillary sprouts providing a constant supply of

inflammatory cells.



Academic Press Limted. p.145). Briefly, mce are anesthetized with 2.5%
avertin, and a 1 centineter incision is created on the skin and |eft

obl i que body wall. The antigen m xture is 5adm nistered by inserting the
needle fromthe posterior portion to the anterior portion of the spleen in
a longitudinal injection. The body wall is sutured and the skin is seal ed

wth two small netal clips. Mce are nonitored for safe recovery. Four days
after surgery the nouse spleen is renoved and single cell suspensions are
made for fusion with nouse nyeloma cellg;for the creation of hybridoma cell
lines (Spitz, M, (1986) Methods In Enzynol ogy, Volunme 121. Eds. 10 John J,
Lagone and Hel &ntibgdies bﬂlhaklesent PReBRn 1Ay (e ddaibechpers BiflamEpionsseditivgy ) |
Resul ti ng hybr.i s are | t.ure
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after the fusion and continues f
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i ndi vi dual, HRP, 20 ctian xt.ures are.tern I

mcrolit e?%qtlﬁ?tlof%Tg‘D%CtgﬁdnYog]%li R ERSOFBERS eace{%’élﬁ %R%%ﬁ(gmgf %1}% e naintain,

spect [@phakeARhRANy iilihd Ckea8sf BE@UGid Iﬁghr&m;t iCakedidBsasehiebt it lerteatedwi t h HPTPO
extracel lul ar domai n-6H s, and not wth the nurA-6Hi s $ tein a129 echSEd for
further aprsPsiinado th?lﬂﬁﬁs?litr’r‘gveﬁ’il‘]’%&r? BerRang s (Qlqrs E)l?ff Ry ngseéfe LB Y e

twice on Hé?ﬁdlma%(%te% gﬂ:@ésﬂl nsoﬁ@oml)é)d R §fhorsinll Bccfilh@d‘ﬁhih{lﬁé &atiensgd as
havi ng greater an 99% of the wells with positive reactivity. |sotypes 25
of anti bosjiné®rer e det erm ned using the iso-strip technology (Roche). To
obtain purifie i.body for fur h%ﬁ%Her%&H M8 reduced

super nat ants a’g i ‘fhf:f %tﬂ epreffrl *nvglg%hﬁxalsg%ékgétaé?n A or &elsnr%ug%l ums.
Resul 15: Hikor@erDAOGed rhaﬂeuﬁﬁlﬂi iingihigeresiis nathureirdisodei Ve oho thePaRRicBenexis waekdlteul ar

domai n proteln a,re i sol at.ed and gi ven, the foll n ature,
RLSE6, R1gyidenss henefigsl to @sat aé%”%é‘ﬁo T‘fdar&g’,&gonJI% Of’ﬁ'ed%.? he' 1r?rng’(r%“(l:)cl onal

ant i body BLoEGb& aRas thack WirfehnAFBkioe artisEypaufferihg Bom iGokneataimage, (ATCC)

P. O Box 1549, Manassas, VA 20108 USA on 04 My 2006. Exarrpl e 3. Rl

bi nds to isfrdtiesaedier noor bepbng varchHGTER WERMEE HETUP &y depBIFdor a8 Adeguats pyp ‘?fds
endogenou iR, t@dsii @M adRd iVVBS bR¥adesb| Ot .
Mat eri al ng}Jlgg-r%gérﬁ{%&ﬁn%ldlql capéaeglgyﬁggi}l%&nhwg?&gg (HUVEGCs), EGM nedi a, and
trypsit neuwsd, al inglideg bstolottinged for mﬁmwxard@w%hwqﬁh BantReFRiunb¥di ne ser um

al bum n (BSA; Santa | hos ffer ), Gowth
Factors i fiEft E%Y%&‘C%ﬁg‘ir%%‘gﬁ tésthlenS eq%ﬁr? lf?l [ﬁf%q(g& I%rge esnﬁls% h@lnlpgl? growt h
factor (VE&:nandniidal eghisiuch aOWe braim htor, pricthy, 1(vmaﬂsgrsmmyg, ofi e2

nonocl onal anti body (Duke University/P&EP), VE tor 2 gVE Rgo

pol ycl onagengsttiradaer of teibodk Brchat ?“tg 1 bl‘"‘é‘f"gl‘?’l aﬁ TS BA G Uz
Tris-dycjpe pre-cast gel el ectrophore3| s/transfer system (6-8%
(I'nvitrogen), PVDF nenbranes (lnvitrogen), lysis buffer (20 nm Tris-HC ,
137 n®A NaCl, 10% gl ycerol, 1%triton X-100, 2 nmM EDTA, 1 mM NaOV, 1 15 m M
NaF, 1 nmM PNSF, pepstatin). Met hod: HUVECs
are pre-treated E&Ogbmvascuyﬂ?ﬁ %&lﬁy %dlg?]- OPTLMEM or OPTIMEM | al one.
After renoval Iﬁfon@;ﬁs@edl raaabcﬁmtmaydﬁ-ldsed mmm@h@hifedsommhinéwhemli@@SungAm) for

6 mnutes in PBS + 0 2%BSAandI ised in lysis.b S re

di rect |y 8dBergin; dschPRic tisaneg JRca fﬁ‘fﬁﬁ’ﬁ‘b‘ﬁ é%‘}" fif’g?%ﬂuate b%’ ‘gh Vi g?nﬁﬁglys?i e-2
ant i body &ﬁsc]a@mﬂ"tﬂélféﬂmdﬂ&E@ut%iﬁﬁc@Qﬁﬁte@fwu%ﬁe padlét Mefhdte BIgad QHPly resulting

| munopreci pitated sanples are rinsed | x with lysis buffer and poiled for 5

tri M3t Lfrom sapiréiakas fcerebralbafiictions. qresepasaryiay igheauarpy be ggspit phpvageylar

transferred g}ﬁ,g, & fl}}{ Flax R eRhted BloHImbBe
i ndi cate %%Bﬁld?%/@:?% %BQTE’%S% gl(gan g C{r)uze |y§{ Xp1{/EG|63F\>2 angll/%r
R15E6) . Ressddits a vByculal bovbsie. rfubh @astmlmgqccmsEﬁlay écgrgmct'essar@rlﬁmlmms hi gh
nol ecul ar wei ght band



25consi stent with the size of HPT1313 (Figure 2, Panel A, Lane 2). The |ess
i ntense, | ower nolecular weight bands likely represent |ess glycosyl ated
precursor forms of HPTP13. An inmunoprecipitation (LP) with control,

non-i mrune |1 gG shows no bands in the nol ecul ar wei ght range of HPT1313
(Figure 2, Panel A, Lane 1), and a conbined Ti e2NEGFR2 | P shows bands of

t he expected nol ecul ar weight (Figure 2, Panel A, Lane 3). This result
denonstrates that RL5E6 30 recogni zes and is specific for HPIPP. 30 B.
R15E6 bi nds endogenous HPTP13 as denonstrated by FACS anal ysis

Mat eri al s: HUVECs, EGM nedia, and tryps?h neutralizing solution from
Canbrex; Secondar. 0 thriaar Mok Reethaiudrebes;
Hanks baI%ﬁ%%ﬁS%'¥%PK%‘%##o%“%%?6%%&gﬁﬁiéggg%agxzw cytoneter aﬁd Cel | Quest
sof twar e fvaniblBeakemibt lesivsers atFiskof hdttringyvrayc éacr@agte iippsiseseble t reat ed

with trypsin neutrali solution a RLpESie® i body
(0.6 jig)vase %fd’&%‘ﬂ*’l?rbz%g"%e é‘éwgcafcgalébs %I% Pé 'h%ggﬁgﬁdlul ncugigt e%g on ice
H)r 20 mﬁ%ﬁ 83 -techRily Jtm?s Qeraﬂioglﬁéﬁﬂ mr{oh%m:gm fxlrﬂassnd Mmbmq:t hb:yolagidalmgtszl lig of

uor escent - conj uga e secondary  anti body for m nut es on-j s are
ri nsed anﬂ‘quﬁglﬁslﬂg B of ngipgpes’s s teRiayy MLy Vgpéﬁ’ea%“% He ER@%@A’R&%%"

cytomet er, Wi 4(:[(«5:@‘53 aﬁ%&&‘f’ﬁélﬁ s af QR 2 va@hlab odelisting Fuftay thel trouhént

f1 uor esceft™ conj ugat ed secondary anti body only. Resul t s; % 9?5
anal ysi s, ofishtlamt middwBEad myRiGda! isdhemis S@@Wﬁﬁe#ﬁdlwpﬁwﬂ& NS i n the

fl uoresce ce si h ry anti body al one (Figure 2,
Panel 1999% © %8§%Y?r?qr;£§ilsea§% 15%1{1 Ceon%%%% "bi nds to endogenous HPTP13
present ed on tAgerso skawra irnthe tunbacstlnmmwdetqhaiqu@em}sneawe@@a\fﬁﬁqvéaﬂéauqnw E6

enhances Ti e2 activation, pronot es nul ti e .an i 0 i
(endoﬂhel@fatml@ell‘{onémlvi‘&/%ﬂamP% 5 GF FERYHRN C‘Bﬁgﬁ" iy S%%?%ﬁ%%‘é%e%??s A

R15E6 en 8 2mRBR R PAAPL Al )t PEET SL&BEEmBEIdn pmeepbe; MRIt he
angi opoi @%E%haﬁngm , the ﬁ'l e2 Ih@@labg'y ZOI\/E@?hods re. cul tured in

UVECs
serum fr e(mage@tlcaemar@esmglrtﬁé(ﬁﬂdl‘} mP‘t’PWH%“"?fr@é‘@??é%“’%ﬁb %\‘HE@%@ B"%ari ous
concentr gt 1.ons n b 1 HO0REL ARG of kY&adcBpicar e
pr epar edab |fn%%%%afﬁeéé?%%’%t %&ymkﬁﬁ% m\‘%&gg&gntal body ) resgl ved by s
pol yacryl amldmtgemse:llc@m evaphooresisbearsdd to sty ﬁféellatlbf ag thoyypll H“éﬁsrﬁrl%i’ﬁb

Menbr ane- hound r.eci p|t ted protein €. I stern

bl ot + B4 ke a S Foeg o P e el EhFeRS G 0E ARG AR R bloptige
phosphorya[r%wg@ﬁbsfseyldlgmaoﬁyoa 7RigS200Mh1 body to quantify total T| e2. Tie2
phosphoryl ation is expressed as the ratio of the antiphosphotyrosine signal
over the total Tie2 signal. Resul ts: R15E6 enhances Tie2

phosphoryl ati on PR (rgrg %lﬁqgg&ce and presence of Angl (Figure 3). This
result indicates t i nding of RI5E6 to HPTI 13 on, the surface, of

endot hel i al cdhloge mcml,l Hatlb@ilftstrsaymeolS@biﬂ@aﬁeﬂfl@rﬂfﬁ%ﬁmﬁé’éfﬂet ASgsiHhesihanced
activation of .Tie2 i,n the ab In, RISk maiskdnance B.
R15E6foenhafﬁ@é‘§nget}f§b ﬁ‘befnsaqm gsﬁ'?e\r/rleé g‘éﬁé?ﬂ a sence and in the presence
of endot hiﬂblhaﬂnggfuwéthuﬂmdt@m&nnd/&tpwloaillsue Hg‘iiE@slg i skitladl & thad trypsin

neutralizing solution om Cantr ex;. i (BD

Fal con), @rciatgsleyt ney I’)‘roﬁﬂ‘lfﬁsﬁé[g atipy 3&5‘5’25@3 T tlgug)r E}%Qle:yc !(r)r? élgs?gnﬁ?ﬁ?/EGF

165, and Efked ﬁiﬁ%cﬁbﬂﬁgeﬂﬁ)nm Mo, Vaukhakit idj@tee or pinattens mahhdmg(aﬁbmﬁ& n El mer

wal | a hod: HUVECs are pI ated at_10, 000 ceL7 g/wel h ame

starved i ostOREIIS andptiBSAkelpial diyadarsnd B‘t‘msmﬁsﬁuﬁ“laﬁé‘lsﬁ & SuRRasd By mé'f)sence of

grow f). fagi s hal inYeFib@usShagerslent r at i ons
tH SPI%)OdEI @g?g%x{eglﬁdéatﬁ%ufgzmonm&ﬁ QEmh inYeztti

of RIBE6 an rs, thé cells are rinsed with
infections, or burns. Tissue in need of repair also includes non-healing wounds. Examples of

non-healing wounds include non-healing skin ulcers resulting from diabetic pathology; or

fractures that do not heal readily.

Antibodies may also be used in tissue repair in the context of guided tissue regeneration
30 (GTR) procedures. Such proceduses are currently used by those skilled in the arts to accelerate

wound healing following invasive surgical procedures.



10 DMEM and surviving cells are quantified by neasuring ATP | evel s using
the Cell Titer Ao Lum nescence Assay according to manufacturer's

i nstructions (Pronega). Results: Consistent with the results of the
Tie2 activation assay, R15E6 enhances endothelial cell survival in the
absence of added growth factor at concentrations between 0.5 and 5 nM
(Figure 4, Panel A). Simlarly, RL5E6 enhances Angl nedi ated endot heli al
cell survival 15 (Figure 4, Panel A) as well as cell survival nediated by
VEGF and FGF (Figure 4, Panels B and C) 23No enhanced survi val is seen with

a control nonocl onal ant| body . (Fi ghﬂg gpf Panel e resul
denonst r at e t héf‘tllFﬂdleSE@Y Bf K g2 roTepe OBW“'P%%SS ‘?f&BEtl afaﬁﬁe“éeéji tiy ahrrEte
i areq [PPSR FIURASLEL oo, M alists el e

' y i pl e angi‘ogeni c p ysS
C. R15E6 eefhm@egleewdmméfrsmt ar@efwrlqﬁigrr efthlfe}ﬂglpfﬂ PrasBelteatoet IhFRIMRIRALON o
presence of Y Lagi zi ng
sol ution W%ﬁ"‘( %ﬁ 1o ngul’é@ﬂ/%tﬁrﬁie—%ijy %ID%IEC %ﬁt %?@x@ﬁ%& i pi di zed

BSA (BD Feigamn )rhuBlﬂldi&ésemﬂmismaaty b%usﬁrtd eugmadmt thie d&gﬂ anlﬂlggmth iobhumsanst em ( BD

Fal Cal Al | ob wth Fa R&D
B
Met hod: %mﬁfc%rﬁxﬁ@di@sﬂﬂdﬂ%dméfﬂl iRRrorER My OheldfoBHAY slifl gpifiatsaceatents 2000

cells/transwel | - (BD Biosci ence, 3 p.mpore size). Gowmh Factor/ RL5E6 is
pl aced i nareMeedpstattanudn fhe gratmsat ofbaSwel | chanmber and i ncubated 4- 22h

Cells mgrating, kﬁ%‘%ﬁg&gg&%s% AB&in3Y £tiBOLEIF R ReMinlcalis] magbdM th

41.tg/ mlCal cein escence I's neasured using a Victor V
i NSt r Lveninclpd@bins8ByontaiBdg or cell-Reslehices th@om@cstlemgemr@tltpntdﬁéuncegmﬂi hamam t he
survival stud

b | V| | |
cel |l ni gr%stsll%%‘x’}(eﬁll Eggte%jﬂaSItE%a?requues%ggeeﬂ%L%E@aQ% a‘%ﬁ%‘?%ﬁ%@%%@ﬁ?ﬂﬁﬁ '@

SProut i NgmAdkd &SR epAEMHFDMBNIROBBE & Foinbtetboge ﬁgﬁmsﬂnmefoaathpte pheoqonmbence
of endothelial growth factors. Mat eri.al s and EGVI msdl'%ﬁgf[
Canbrex: yredeksagbodigananhsased tBé’F‘?“a‘Z:}%H‘cng 8 ’5&%{‘“"&?@6‘8%“8%3553 and

MLO9 medi g thQ) cﬁ%naefbml\éﬁﬁf SR BERE site of a WRhDODhdidWEES) RRESBYRN Jeppi2x 106
cells) are cultured wth % of Cytodex beads in 10 ml of EGMin 100 mm

non- ti%ssue cul Inun@thmaae@pezf tissueteaginesiringi andibodiesqperderingluded imgiisraalgy fniernal
10occasi o c%kcess%ma nin ghurg%bgsgﬁgﬁkﬁ%gg?g%gfa]@é &etfﬁlﬁ':ﬂﬁﬂ & di &l Sut@mnRQistiles.coONi cal

t ube and Tesuspen agen gels are prepared by addi ng
71.4 ul ofhig eﬂ;ﬁro:(cbamedrebealdsng @12 fi8mnthe bédyaplaging ihgmyothustiugnrat magices, imlg of 3

ng/mM collagen in M99 nedi a. ment ed th 0.005 EPES,
o6 oREATBEE e YR et IE ey i pogs e st R NaP B, FRDaMPI

di spensedyntiBb@ePmiebd infl0ded iR 4 ciPlihed VaSGilke gaf tb preandd ﬂit:gro&nﬁloiﬂhGCMt rix is
allowed to solidify for 15 1 hour at 37C/ 5% CQ2. One nil nmedi umw t h

or wiZthowroniged ig @e grgi H i cwyisipmegthat the methods of She; l%vea&ﬁfdb‘a%‘é‘-‘r“ fo augmet
returned s?uet x!g?zﬁi' Q&EE Ghin-an@bhShechiRe h‘PM‘B@uctseku@A dsnERth R RREHNUR! centrBlURhOEES

t he sprou S W ase contrast i1nhverted m croscope and observes 50 beads
per wel | ,sybtamttiskyslsi mecle., el asd piroreatin slg (iesgdingeodytinghetlis-hel i al cel |

sprouts. Results are expressed as the nunber of sprouts per bead.

20Resul ts: Consistent with the results in the other assays, RL5E6 al so
enhances masgidcigcabRétmiEGhsmdiMdtReiscapiidel ary nor phogenesis in the

endot hel i al bead sgg outin assay (Fi gure %}F Eﬁ nﬁ The | ndi n& tp| t ope
For RESES i 5 | FheRBbNIte of i RF ok R R B B PRC8 T ul o
domai N.  giseases or disorders that are regulated by genes and proteins of the invention. The term

“treatment’’ is used herein to mean that administration of a compound of the present invention

mitigates a disease or a disorder in a host. Thus, the term “treatment” includes, preventing a

disorder from occurring in a host, particularly when the host is predisposed to acquiring the

30  disease, but has not yet been diagnosed with the disease; inhibiting the disorder; and/or
alleviating or reversing the disorder, Insofar as the methods of the present invention are directed

to preventing disorders, it is understood that the term “prevent” does not require that the disease



25A. Western blot analysis of reconbinant c-term nal truncation nutants and
nmouse/ human chineric proteins show that the RL5E6 binding epitope is in the
N-term nal FN3 repeat of the HPT113 extracel |l ul ar domai n. Met hods: HEK293
cells are transfected with expression vectors encodi ng the indicated HPTPP
truncation nmutant or nouse/ human chinera. Transfected cells are then

i ncubated in 30 Opti MEM for an additional 24 hours after which conditioned
medi a containing the indicated HPTPO extracel lular domain is harvested and
either stored for future use or used i npedi ately for 33 western blot or
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FN3 ¥ epe%ts e ylenecﬁrz?nunc Et-{an)icetw ac1dgHuf'f%ers Quch as acetates, citrates or phosphates and agents for

the adjustment of tonicity such as sodium chloride or dextrose. pH may be adjusted with acids or
30  bases, such as hydrochloric acid or sodium hydroxide. The parenteral preparation may be

enclosed in ampoules, disposable syringes or multiple dose vials made of glass or plastic.



Exanpl e 6. A nonoval ent R15E6 Fab fragnment bl ocks R15E6 nediated Tie2
activation and inhibits endothelial cell survival and m gration. Mthods:
Ti e2 activation and endothelial cell survival and mi gration assays are
performed 10 as descri bed above in exanple 4. Mnoval ent R15E6 Fab
fragments are prepared as previously described. Purified RLI5E6 is dialyzed
in 0.1M Tris-HCL, pH 8.0, containing 2 InMEDTA and 1 mMdithiothreitol.
Papain (Pierce) at 1-2 ng/m is activated in the aforenentioned buffer for
15 mnutes at 37C. R15E6 at 10 ng/m is_incubated with papain in the sane
buffer using an enzyne:substrate ratio f 1:100, for Ih at 37C. The

di gestion is tgLmRalkrd BhpbfiBoRdidbloRr Rjeckbleafoackiiartkidie affebmaiolutions
concentration 20 mM and héld on ice for 1 h, protected fromlight. The
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and "t he"pheeelnasterhis agid, thpesosal, and the Ajke. HigaayeAtes. ik plb RiFferale fo Pelids ant
part, d ncorpor Lol BREGo1d 06n & hatien s@bitdnd deguienlorils not
to belgconlg?trgrﬁ(é eglgs’ %ﬁegﬂé#hlgs)’)sé}l%agi?ﬁgt Tt 0's prior art wth respect to the
present iinvientohpositidio Rrolngedt absirptidradf tamipjenablricagpesitions Mappe PoHstirbAtt er m
inthis witten document 5. conflic i4h an L[ dafjatiukd on of the
termin a¥iBENERT tF?lE?f?pﬁ’B’rnéTé’ﬁ a%ef}& %3&&?3%%%4?%@%%%&?{85 ’ %P}ndélf inition
assi gned ondsRerate@gbiatd.ni s written docunent shall govern. Whi | e

particul ar enbodi nents of the present invention have géaeén él lrﬁj%hﬁcf‘fnecge and
descri bed, it Sigsile Bigstablsreliyans mey PeRseRredy| PGP A e 4HYe YA VAl ous

ot her %(F g‘ﬁ}g%ﬁ:da%u@g L Eﬁﬁsﬂrﬁ%sso%ﬂt Wigh SRAR a\WombRtiordEPadrédidigs dnumeratdde

spiri scope of the i'nvention. It is 10 therefore intended tq cover in
t he appendbede,ab miqnecdafdiloswed hy Ghernd eterilizationrdasteralyt disNFEsiQun ate PLPA % hi n t he
scope of this invention. hat, i BBk $bask difRrsionGhat a6l

ant i body 8f°"BHEY tﬁ‘? %Cfgwaf’%gg ?u%gél&ge/%tswﬁe‘? }é%%ecd\}\ﬂicch bi nds. téﬁﬁﬁman protein
tyrosi ne plasphaiirgetizeimrdddiFPLI3)he codeaf eicrilegaivdera frori thropfypagtion of sterile

anti gen-binding fragnment thereof regulates angiogenesi.,s. 2. ant:l.body or
ant i gen- binaihlg splatagitethe PE eéFegé?eﬂ%f’élgS{i i atfoggdfff %“H‘f‘ﬂ ,d %qv&%ng}%%eﬂdg%ggt i body
or an{d genn;bi Pdiaod phagHR Ble abheSiRREdiBIIS diedditisml adstrad inpedientdionod  HPTP13.
3. The antibody or antigen-binding fragnent thereof according to Claim2,
wher ei n tpreviewsy $otls-fisered pelbdthgieofdi ng fragment thereof binds the first

FN3 repeat of é*PT 13 ardnisttlBn A aRBBY 60 tradiic8&N ok Ahdidndall hagerem: t her eof
according to ygtielr%;tfdnﬁ%%}el H%ea ?i rst FN3 repeat of HPTP13 has the
sequence @mscheatl dr raSHQmaDadNGinistratiar, pencfrasts ARATOPIiakfctp dlgsfbarrier to be permeated
are used in the formulation. Such penetrants are generally known in the art, and include, for
30 example, for transmucosal administration, detergents, bile salts, and fusidic acid derivatives.

Transmucosa! administration may be accomplished using nasal sprays or suppositories. For



5. The anti body or antigen-binding fragment thereof according to daiml,
wherein the anti body or antigen-binding fragnment thereof is a nonocl onal
anti body or antigen-binding fragnent thereof 6. The nonocl onal anti body

according to Caimb5, produced by hybridoma cell |ine ATCC No. PTA-7680, or
t he anti gen-bindi ng fragnent of the nonoclonal antibody according to Caim
5 produced by hybridoma cell |ine ATCC No. PTA 7580. 7. The anti body or

antigen binding fragment thereof according to Claim1l, wherein the anti body
or the antigen binding fragnent thereof;ds humanized. 8. The antibody or
anti gen-bindi ng fragnment thereof according to Cl aim®6, which conprises

anti gen biranddesgalradgiinsiration 4 ve FERRUALS %%@PHWQI‘“%HW‘B% SRS ERSISafd i s
humani zed, i g fragnent according to Claim?7, wherein

t he fragrr(v:sre msa-[ gl}e?a(s} kgﬁe[é\glyﬂﬂgh i ght chain variable regions. 37 10. The

anti gen bi ndi rilglefcmagcmdﬂ maydsmdémgp&rﬁilﬁlthﬂﬁwﬂofmwehone&(he anthi gen- bi nd| ng

fragnment is selected fromthe cons stln of . an r
f r agment , “O8KeE] (is?gpgaf?@h asesa?‘ilgﬂ PRV ;eﬁaq‘dr e Cem%f) gemﬁ)gtgneo an
ant i bogy I@ggtalad&h{“gyn bi ndi ng fragrrent t her eof Whl ch binds HPTP13 and

regul ates angi ogenesis_in the manufacture of a nedjcanent for E‘?
treating an anfPRfErRoginent defAcHY LEPTROUBH AT prepased Wi cREers fREFHERT ‘5‘3&%‘3 Claim

11, wher el Pf,pfo{i&?d %@@ gﬁ@@ﬁmﬁla{lﬁgﬂbrﬁ%&%ﬁg SQEPRM doﬁué‘i[bd%&gés@g&ﬂl@ﬁh@n el evat ed
di sorder select di abetic retinopathy, macul ar deqener ation, cancer,
si ckl e celhd:lu‘angnmmantv@mdamp@en@ypﬁawd @llvgs'élmﬁarﬂlmﬁg@déb adidcenpgibitaget ' s

di sease, n_occl usi o rter i sease,
chronic lR?g’fnferssW\# i iyssu&lrﬁlsceo (13{3(1:1 ?/P%nghef g&{, kﬂl£g}n€)é§£ﬂ}6§a§§ée,

Syst er C doUpdes, wmm@am?ommicmmmh@k frpeepatation bg/sucEadnegIati@ﬁssrdéase
Behcet's di sease, infectiaons causggg reti n|t s, or tChOCE |t£§11 1presum&*d
ocul ar hll?[a@&'i‘r%{gﬁ‘i)glf’%e s in hegts @ateﬂg'éfﬂaaa SR Bt Plraigpy omigga;

di sease, pgj éoﬁl)?aﬂbﬂ bt NSATRRIGact@ichd e, dETpaébm'ﬁEﬁfsped@hbﬂ@(lﬂdlﬁcﬁlﬂgslhﬁoyomes
syndrone, toxoplasnosis, trauma and post-l aser conplications, diseases
associ at eareeied by infeptedeslls withrfgonseloppliagtibdissdo var%lraétb&%ﬂ%ﬁé iy used#S The use
accordin t thS an
el e e Lo i M b el

i ncl uidi ngh&eckititsindhsetsa camdpll selearibekinddbi Ratent Nos®p2%8lls, sarcoi dosi s,
rheumat oi d ar hrltls hema ber dltary
henor r hagi ¢ t &1 SRFFAUPALY QQ%SF%B f%rfnuﬂ)aﬁ %r\é\ﬁbr rarr?elr?% ag%%lg (?S%Po gglc&ué% %g?n’m ne
def i ci enGyms pRdisedRadnlidistrdtie di8 @ndeaof dif ﬂgsag@ "Dogignuihit, fomh @k eseld hetein

angi ogenesi s re%gl ated disorder is an_angjo §S| s reduced dis

sel ect ed refewip ghosicalniiserers 4pis syied Wﬁ'gé‘ryd%o HEsryectds bokte CEE?FE‘)H’%H y

artery di3eage, d gﬁéde%%%h QYRS & @nd ARK126rt0 BAJdMchd Bdsiredli Sease.
15. The nonocl on ant1 body R15E6. 38 1 The anti body having the sane, or

subst2int ither agpuumffesams sobiatipyith e redvaied shasmiaeutiea caticr. HehepRsifiRBemRior
anti body , osa e vhlt fAmEQ&é}aﬁt%g%g g c?l?'d%%e%e nt%8 @ﬂérd%mhalécte&sh& of
ereo ccor ,

ant i body ragnen one of ai ns
15, or 16he a’;tlfide h)m[ﬁ)u@dlﬂfdﬂmpaﬁwula'l thc;tamnepffabtodnecaahmve@r andliBe Mingatiose of an

i sol ated anti bod nti gen- bi nd] fragnment t any of
G o - 15T 8 it o S g S BB et PRkt

i sol ated anti body or antigen-binding fragnment thereof according to any of
Clainms 1-10, 15 and 16, for pronoting endothelial cell mgration. 20.The
use @ an isolated antibody or anti é?g% an fragnent thereof according

to any OfExample 1. Production of the HPTPP extracellular domain protein.

Methods: Full length HPTPB is cloned from a human placental library according to the
manufacturer’s (Origene) instructions. The clone is identical to a previously reported cDNA
clone (Genbank accession # X54131) except it is missing FNII repeat #5. A ¢cDNA encoding

30 the entire soluble extracellular domain (ECD) of HPTPB is cloned by PCR from the full length
cDNA (see sequence below) coding for AA 1-1534 with an added c-terminal His-His-His-His-



Clains 1-10, 15 and 16, for pronoting endothelial cell survival. 21.The use
of an isolated anti body or antigen-binding fragnent thereof according to
any of Clainms 1-10, 15 and 16, for pronoting bl ood vessel norphogenesis and
stabilization. 22. The use of an isolated antibody or antigen-binding
fragnent thereof according to any of Clains 1-10, 15 and 16, for nmaking a
nmedi canent for enhancing Tie-2 signaling. 23. The use of an isol ated

anti body or antigen-binding fragnent thereof according to any of C ains
1-10, 15 and 16, for naking a nedi camsn{2 for pronoting endothelial cell

m gration. 24.The use of an isolated an Ybody or antigen-binding fragnent

t her eof aggosdicng drhs-any (SEQ @ a0TH). 1TH e sulingaMN AL 6,cldned im@kiamgnabanredi canent
for pronoting endothelial cell survival. 25. Theggé qf an i sol atﬁ% Q{%i body
or ant i geexpessidi Meptdry fy irarsient (RShBUE-CGM ¥ bPThabl @ %9; 5P BEEEP 5 and
16, for maki ng a, nedi r } sebtelRAtARGEenesi s and

st abi | i za‘ﬁlﬁﬁh% Og@néjgﬁﬁﬁigé?ggﬁgp (EEEPE’%%%QSﬁ/ﬁody or anti gen- bi ndi ng
fragnent &hesseh vasaardbapateo ir@ytidEMbaintred (Qibeo) for Zrhgusgindgrapmeiber easi ng

Tie-2 signaling. 27. The usg.of .an .isol.ated anti =1t el

f r agneht grﬁ@ﬁ%wd%ee%rﬂ?ﬁa“f‘&%yl@%‘ hep eco?feﬁo?&%géﬁiofg?é ,&?gf%gg?dggsi ng
endot hel i g, £6lkin Tk gralii . o2BashddRi-NFR Rhrodd(Qigeb el ptdkboditecal) is

ant i gen-bindi ng {‘lragmant t hereof according to any of C geéng ]]if#oq 15 and
16, for dattedasialy | Emiof betiedmedig|and allpwadyarock syemighat de B BE{OILE % ed

ant i body or anti.gen-bjndi fr eEradoRghek of SOyMNalGirn4)s
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transfected with the expression vector.

20  Example 2. Generation of monoclonal antibodies to HPTPp extracellular domain.
Methods: For production of the HPTPJ extracellular domain immunogen, the purified

HPTPB extracellular domain-GHis protein is conjugated to porcine thyroglobulin (Sigma) using
EDC coupling chemistry (Hockfield, S. et al, (1993) Cold Spring Habor Laboratory Press.
Volume 1 pp. 111-201, Immunocytochemistry). The resulting HPTPp extracellular domain-

25  thyroglobulin conjugate is dialyzed against PBS, pH 7.4. Adult Balb/c mice are then immunized
subcutaneously with the conjugate (100-200 1g) and complete Freund's adjuvant in a 1:1 mixture.
After 2-3 weeks, the mice are injected intraperitoneally or subcutaneously with incomplete
Freund's adjuvant and the conjugate in a 1:1 mixture. The injection is repeated at 4-6 weeks.
Sera are collected from mice 7 days post-third-injection and assayed for immunoreactivity to

30  HPTPP extracellular domain antigen by ELISA and western blotting. Mice that display a good

response to the antigen are boosted by a single intra-spleen injection with 50 ul of purified
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Academic Press Limited. p.145). Briefly, mice are anesthetized with 2.5% avertin, and a 1
centimeter incision is created on the skin and left oblique body wall. The antigen mixture is

5  administered by inserting the needle from the posterior portion to the anterior portion of the
spleen in a longitudinal injection. The body wall is sutured and the skin is sealed with two small
metal clips. Mice are monitored for safe recovery. Four days after surgery the mouse spleen is
removed and single cell suspensions are made for fusion with mouse myeloma cells for the
creation of hybridoma cell lines (Spitz, M., (1986) Methods In Enzymology, Volume 121. Eds.

10 John J, Lagone and Helen Van Vunakis. PP.33-41 (Academic Press, New York, NY)). Resulting
hybridomas are cultured in Dulbeccos modified media (Gibco) supplemented with 15 % fetal calf
serum (Hyclone) and hypoxathine, aminopterin and thymidine.

Screening for positive hybridomas begins 8 days after the fusion and continues for 15
days. Hybridomas producing anti-HPTPP extracellular domain antibodies are identified by

15 ELISA on two sets of 96-well plates: one coated with the histidine tagged-HPTPJ extracellular
domain and another one coated with a histidine-tagged bacterial MurA protein as a negative
control. The secondary antibody is a donkey anti-mouse IgG labeled with horseradish peroxidase
(HRP) (Jackson Immunoresearch). Immunoreactivity is monitored in wells using color
development initiated by ABTS tablets dissolved in TBS buffer, pH 7.5. The individual HRP

20  reaction mixtures are terminated by adding 100 microliters of 1% SDS and reading absorbance at
405 nm with a spectrophotometer. Hybridomas producing antibodies that interact with HPTPJ
extracellular domain-6His, and not with the murA-6His protein are used for further analysis.
Limiting dilutions (0.8 cells per well) are performed twice on positive clones in 96 well plates,
with clonality defined as having greater than 99% of the wells with positive reactivity. Isotypes

25  of antibodies are determined using the iso-strip technology (Roche). To obtain purified antibody
for further evaluation, tissue culture supernatants are affinity purified using a protein A or protein
G columns.

Results: Five monoclonal antibodies immunoreactive to HPTPP extracellular domain

protein are isolated and given the following nomenclature, R15E6, R12A7, R3A2, R11C3,
30 RI15G2 and R5AS8.
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Example 3. R15E6 binds to endogenous HPTPP on human endothelial cells.

A. RI15ES6 binds endogenous HPTPP as demonstrated by immunoprecipitation and
western blot.

Materials: Human umbilical vein endothelial cells (HUVECs), EGM media, and trypsin
neutralizing solution from Cambrex; O-l-DTIMEM I (Gibco), bovine serum albumin (BSA; Santa
Cruz), phosphate buffered saline (PBS; Gibco), Growth Factors including Angiopoietin 1 (Angl),
vascular endothelial growth factor (VEGF) and fibroblast growth factor (FGF) (R&D Systems),
Tie2 monoclonal antibody (Duke University/P&GP), VEGF receptor 2 (VEGFR2) polyclonal
antibody (Whitaker et. al), protein A/G agarose (Santa Cruz), Tris-Glycine pre-cast gel
electrophoresis/transfer system (6-8%) (Invitrogen), PVDF membranes (Invitrogen), lysis buffer
(20 mm Tris-HCL, 137 mm NaCl, 10% glycerol, 1% triton-X-100, 2 mM EDTA, 1 mM NaQV, 1
mM NaF, 1 mM PMSF, 1 pg/ml leupeptin, 1 pug/ml pepstatin). |

Method: HUVECS are pre-treated for 30 min with antibody (in OPTIMEM) or
OPTIMEM 1 alone. After removal of pre-treatment, cells are treated with Angl (100 ng/ml) for 6
minutes in PBS + 0.2% BSA and lysed in lysis buffer. Lysates are run directly on a Tris-Glycine
gel or immunoprecipitated with 2-5 pg/ml Tie-2 antibody or 10 pg/ml R15E6 antibody and
protein A/G agarose. Immunoprecipitated samples are rinsed 1x with lysis buffer and boiled for
5 min in 1 x sample buffer. Samples are resolved on a Tris-Glycine gel, transferred to a PVDF
membrane, and detected by western blot using the indicated antibodies (pTYR Ab (PY99, Santa
Cruz), Tie-2, VEGFR2 and/or R13E6).

‘Results: By IP/western blotting, R15E6 recognizes a major, high molecular weight band
consistent with the size of HPTPJ (Figure 2, Panel A, Lane 2). The less intense, lower molecular
weight bands likely represent less glycosylated precursor forms of HPTPJ. An
immunoprecipitation (IP) with control, non-immune IgG shows no bands in the molecular weight
range of HPTPP (Figure 2, Panel A, Lane 1), and a combined Tie2/VEGFR2 IP shows bands of
the expected molecular weight (Figure 2, Panel A, Lane 3). This result demonstrates that R15E6

recognizes and is specific for HPTPJ.
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on ice for 20 minutes. Cells are rinsed with 1 ml HBSS followed by adding 2 pg of fluorescent-

conjugated secondary antibody for 20 minutes on ice. Cells are rinsed and resuspended in 1 ml

HBSS then analyzed on the FACSCAN flow cytometer with CellQuest software. Control cells

10  are treated with fluorescent-conjugated secondary antibody only.

Results: By FACS analysis, intact HUVECSs, R15E6 causes a robust shift (>90% of cells)
in the fluorescence signal compared to the secondary antibody alone (Figure 2, Panel B). This
result indicates that R15E6 binds to endogenous HPTPJ presented on the surface of intact

endothelial cells.

15
Example 4. R15E6 enhances Tie2 activation, and promotes multiple angiogenic responses
(endothelial cell survival, migration and capillary morphogenesis).
A. R15E6 enhances Tie2 phosphorylation in the absence and presence of the angiopoietin
1 (Angl), the Tie2 ligand.
20 Methods: HUVECS are cultured in serum free media as described above in the presence

or absence of various concentrations of R15E6 and with or without added Angl. Lysates are

prepared, immunoprecipitated with a Tie2 antibody, resolved by polyacrylamide gel

electrophoresis and transferred to a PVDF membrane. Membrane-bound immunoprecipitated

proteins are then serially western blotted with an antiphosphotyrosine antibody to quantify Tie2
25  phosphorylation followed by a Tie2 antibody to quantify total Tie2. Tie2 phosphorylation is

expressed as the ratio of the antiphosphotyrosine signal over the tota] Tie2 signal.

Results: R15E6 enhances Tie2 phosphorylation both in the absence and presence of Angl
(Figure 3). This result indicates that binding of R15E6 to HPTPP on the surface of endothelial

cells modulates its biological function resulting in enhanced activation of Tie2 in the absence or

30 presence of ligand.
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(Perkin Elmer Wallac).
Method: HUVECs are plated at 10,000 celis/well, serum starved in DMEM/0.2% BSA

and treated for 72h in the presence or absence of growth facfor (Angl, VEGF, or FGF), with or
without various concentrations of R15EG6 antibody. After 72 hours, the cells are rinsed with
10 DMEM and surviving cells are quantified by measuring ATP levels using the Cell Titer Glo
Luminescence Assay according to manufactarer’s instructions (Promega).
Results: Consistent with the results of the Tie2 activation assay, R15E6 enhances
endothelial cell survival in the absence of added growth factor at concentrations between 0.5 and
5 nM (Figure 4, Panel A). Similarly, R15E6 enhances Angl mediated endothelial cell survival
15  (Figure 4, Panel A) as well as cell survival mediated by VEGF and FGF (Figure 4, Panels B and
(). No enhanced survival is seen with a control monoclonal antibody (Figure 4, Panel D). These
results demonstrate that R15E6 binding to HPTPB on the endothelial cell surface enhances
bascline endothelial cell survival as well as cell survival mediated by multiple angiogenic
pathways (Angl, VEGF, and FGF).

20
C. R15EG enhances endothelial cell migration in the absence and in the presence of

VEGF.
Materials: HUVECs, EGM media, and trypsin neutralizing solution from Cambrex;
EBM-phenol red free (PRF-EBM, Cambrex), Delipidized BSA (BD Falcon), BD Falcon Biocoat
25  Endothelial Cell Migration system (BD Falcon), Calcein AM (Molecular Probes); Growth
Factors (VEGF 165) (R&D Systems), Victor V Multilabel plate reader (Perkin Elmer Wallac).
Method: HUVECS are resuspended in PRF-EBM+0.1% BSA and plated at 50,000
cells/transwell (BD Bioscience, 3 im pore size). Growth Factor/ R15EG is placed in the bottom
well of the transwell chamber and incubated 4-22h. Cells migrating through the membrane are

30 detected by labeling with 4ug/ml Calcein AM for 90°. Fluorescence is measured using a Victor
V instrument (485/535).
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Materials: HUVECS and EGM media from Cambrex; Cytodex beads and type I collagen

from Sigma; Dulbecco’s PBS and M199 media from Gibco; VEGF from R&D.

Method: HUVECs passage 4 (2x10° cells) are cultured with 5 mg of Cytodex beads in 10

ml of EGM in 100 mm non-tissue culture treated bacteriological dishes for 48 hours with

occasional swirling. Cell coated beads are transferred to a 50 ml conical tube and resuspended in

380 ul D-PBS. Collagen gels are prepared by adding 71.4 ul of cell coated beads to 2.8 ml of a

matrix solution consisting of 3 mg/ml collagen in M199 media supplemented with 0.005 N
NaOH, 20 mM HEPES, and 26 mM NaHCO;. Three hundred and fifty microliters of the beads

are dispensed into a well on a 24 well tissue culture plate and the matrix is allowed to solidify for

1 hour at 37°C/5% CO,. One ml of EGM medijum with or without VEGF (10 ng/ml) or RI5E6

(7.5 pg/ml) is added per well and returned to the incubator. After 48 hours, a blinded observer

visualizes the sprouts with a phase contrast inverted microscope and observes 50 beads per well,

in triplicate wells, for the presence of endothelial cell sprouts. Results are expressed as the

number of sprouts per bead.

Results: Consistent with the results in the other assays, R15SE6 also enhances baseline

and VEGF mediated capillary morphogenesis in the endothelial bead sprouting assay (Figure 6).

Example 5. The binding epitope for R15E6 is in the N-terminal FN3 repeat of the human HPTP{

extracellular domain.

A. Western blot analysis of recombinant c-terminal truncation mutants and mouse/human

chimeric proteins show that the R15E6 binding epitope is in the N-terminal FN3 repeat of the

HPTPJ extracellular domain.

Methods: HEK?293 cells are transfected with expression vectors encoding the indicated

HPTPP truncation mutant or mouse/human chimera. Transfected cells are then incubated in

OptiMEM for an additional 24 hours after which conditioned media containiﬁg the indicated

HPTPP extracellular domain is harvested and either stored for future use or used immediately for
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at 9231%§eats R15EG fails to bind murine HPTPPB (SEQ ID NO: 7) extracellular domain demonstrating
specificity for the human protein (Figure 7B lane 6 vs. lane 2). Replacing the murine 1st or st
and 2nd N-terminal FN3 repeats with the human sequences restored R15E6 binding (Figure 7B
lanes 3 and 5). Conversely, replacing only the murine 2nd FN3 repeat with the human sequence
10 fails to restore binding (Figure 7B lanc 4). Taken together, these findings localize the binding
epitope of R15E6 to the N-terminal FN3 repeat (~100 amino acids) of human HPTP.
B. ECL (electrochemiluminescent) analysis of -terminal trancation mutants and
mouse/human chimeric proteins confirms that the R15E6 binding epitope is in the N-terminal
15  FN3 repeat of the HPTPP extraceliular domain.
Methods: Supernatants containing the indicated HPTPB protein are coated on a 96 well
High bind MSD (Meso Scale Discovery ) plate, allowed to dry, and blocked with 3% BSA for 1
h. The protein is then incubated with the R15E6 monoclonal antibody or the R15E6 Fab
fragment (10 nM or 1.5 ug/ml) for 1 h, rinsed, and incubated with a goat anti-mouse antibody
20  with an MSD-Tag label (10 oM) for 1 h. The excess antibody is rinsed off and MSD read buffer
is added. Light emission is measured using the Sector 2400 reader (MSD). MSD utilizes
electrochemiluminescent detection to detect binding events on patterned arrays. Meso Scale
Discovery's technology uses proprietary MULTI-ARRAY™ and MULTI-SPOT™ microplates
with electrodes integrated into the bottom of the plate, MSD's electrodes are made from carbon
25  and biological reagents may be attached to the carbon simply by passive adsorption and retain a
high level of biological activity. MSD assays use electrochemiluminescent labels for ultra-
sensitive detection. These electrochemiluminescent labels emit light when electrochemically
stimulated. The detection process is initiated at the built in electrodes located in the bottom of
MSD's microplates and only labels near the electrode are excited and light detected at 620 nm.
30 Results: Consistent with the western blot studies, R15E6 binds to all of the HPTPQ C-

terminal truncation proteins by MSD analysis (Figure 8A). Also consistent with the western blot
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These data confirm that the binding epitope of R15E6 is in the N-terminal FN3 repeat of human
HPTPB. As expected, the binding epitope of the monovalent R15E6 Fab fragment could also be

5  mapped to the N-terminal most FN3 repeat of human HPTPp (Figure 9).

Example 6. A monovalent R15EG Fab fragment blocks R15E6 mediated Tie2 activation and

inhibits endothelial cell survival and migration.

Methods: Tie? activation and endothelial cell survival and migration assays are performed

10  as described above in example 4. Monovalent R15E6 Fab fragments are prepared as previously
described. Purified R15E6 is dialyzed in 0.1M Tris-HCL, pH 8.0, containing 2 mM EDTA and 1
mM dithiothreitol. Papain (Pierce) at 1-2 mg/ml is activated in the aforementioned buffer for 15
minutes at 37°C. R15E6 at 10 mg/ml is incubated with papain in the same buffer using an
enzyme:substrate ratio of 1:100, for 1h at 37°C. The digestion is terminated by the addition of

15 jodoacetamide (final concentration 20 mM, and held on ice for 1 h, protected from light. The
papain digested material is dialyzed overnight against phosphate-buffered saline, to remove
iodoacetamide. The extent of digestion is monitored by SDS-PAGE with the disappearance of
the gamma heavy chain (MW 55,000 kDa) and the appearance of the Fc fragment of gamma
(MW 27,000 kDa) émd light chains (MW 22,000-25,000 kDa).

20 Results: Unlike the intact R15EG antibody, the Fab fragments fails to enhance Tie2
activation (Figure 10). Moreover, in the presence of excess Fab fragment, R15E6-mediated Tie2
activation is blocked (Figure 10). Surprisingly, the RI5E6 Fab fragment markedly inhibits
endothelial cell survival compared to a control Fab (Figure 11A) and this effect could be rescued
by the addition of intact R15E6 (Figure 11B). Consistent with the negative effect on endothelial

25  survival, the R15SE6 Fab also blocks VEGF mediated endothelial cell migration (Figure 12).
These findings demonstrate that the intact, dimeric R15E6 is required for the enhancement of
angiogenic signaling and that monomeric R15E6 blocks these actions and actually has a negative
effect on angiogenic endothelial cell responses.

Except as otherwise noted, all amounts including quantities, percentages, portions, and

30  proportions, are understood to be modified by the word "about”, and amounts are not intended to

indicate significant digits.
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Gu Ala Ay du 865870875880 cag
tee ctg aag aat cag2688 G n Tyr Gn
Lys Asn G n 885890895 ata aat gtg
gga gta att2736 Ile Asn Val Vval Qy
Il e 900905910 gca gac aat gca tac
aa2784 Ala Asp Asn Ala Tyr Ser Set
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While particular embodiments of the present invention have been illustrated and
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3 AunegouiBgg cing sy

Lys Phe

90 G Eh herShihy SO ARC BC R R 920

IE‘é‘IEP‘L%tﬁ

gtc ace gac ctg agg atc aca gag

described, it would be obvious to those skilled in the art that various other changes and

modifications may be made without departing from the spirit and scope of the invention. It is

therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.




99510001005 agg cac ctg tee ttc cgc tgg acc gcc tea gag ggg gag ctc age3069
Arg H's Leu Set Phe Arg Trp Thr Ala Set Qu Ay GQu Leu Set 101010151020
tgg tac aac ate ttt ttg tae aac cca gat ggg aat ctc cag gag3ll4 Trp Tyr Asn
Ile Pile Leu Tyr Asn Pro Asp Ay Asn Leu G n Gu 102510301035 aga get caa
gtt gac cca eta gtc cag age ttc tct ttc cag aac3159 Arg Ala G n Val Asp Pro
Leu Val Gn Ser Phe Ser Pile G n Asn 104010451050
ttg-cta--caa-ggc-aga-atg-tac aag-at g-gt¥-att-gta- -act ae agt-32G4- Leu Leu
Gn dy Arg Met Tyr Lys Met Val Ile Val Thr Hs Set 105510601065
107010751080 gcc tot gtg agt cat ctc agg ggg tcc aat cgg aac acg aca
gac3294 Ala Set Val Ser H's Leu Arg @DAINS Asn Arg Asn Thr Thr Asp
108510901095 ago ctt tgg ttc aac tgg agt cca goo tct ggg gac ttt gac

t t t 3339Wheitis glainefliy Phe Asn Trp Ser Pro Ala Set Ay Asp Phe Asp Phe

110011%51119}5{ QB%&Q%@&E%} bntfef-Hilin@ fhortGH tRflof SBfchAfRisas BuRadpidain
aac3384 Tyr u Leu Ile Leu Tyr Asn Pro Asn Gy Thr Lys Lys Qu Asn
111511201125yiogige pr@pyaacscdan (HRTPB), gvhecin sedjantipgde guantigen-bndingdeagorent
gtt 3429 Trp Lys tAsg‘1 Lé/s Asp Leu Thr Gu Trp Arg Phe G n Gy Leu Val
113011351 14 @hereof re lates anglogenesis.

2. The antibody or antigen-binding fragment thereof according to Claim 1, wherein the
antibody or antigen-binding fragment thereof binds the N-terminal portion of HPTP{.

3. The antibody or antigen-binding fragment thereof according to Claim 2, wherein the
antibody or antigen-binding fragment thereof binds the first FN3 repeat of HPTP.

4. The antibody or antigen-binding fragment thereof according to Claim 3, wherein the first
EN3 repeat of HPTPP has the sequence as shown in SEQ ID NO:11, or a fragment

thereof.

5. The antibody or antigen-binding fragment thereof according to Claim 1, wherein the
antibody or antigen-binding fragment thereof is a monoclonal antibody or antigen-

binding fragment thereof.

6. The monoclonal antibody according to Claim 5, produced by hybridoma cell line ATCC
No. PTA-7680, or the antigen-binding fragment of the monoclonal antibody according to
Claim 5 produced by hybridoma cell line ATCC No. PTA 7580.

7. The antibody or antigen binding fragment thereof according to Claim I, wherein the

antibody or the antigen binding fragment thereof is humanized.

8. The antibody or antigen-binding fragment thereof according to Claim 6, which comprises

antigen binding region residues from the monoclonal antibody R15E6 and is humanized.

9. The antigen binding fragment according to Claim 7, wherein the fragment comprises

heavy and light chain variable regions.



cot gga agg aag tac gtg ctg tgg gtg gta act cac agt gga gat3474 Pro Gy Arg
Lys Tyr Val Leu Trp Val Val Thr H's Set Ay Asp 114511501155 ctc agc aat
aaa gtc aca gcg gag age aga aca get cca agt cct3519 Len Set Asn Lys Val Thr
Ala Gn Set Arg Thr Ala Pro Set Pro 116011651170 ccc agt ctt atg tea ttt
get gac att gca aac aca tee ttg gee3564 Pro Set Leu Met Set Phe Ala Asp lle
Ala Asn Thr Set Leu Ala 117511801185 ate acg tgg aaa ggg coo cca gac tgg
aca gac tae aac gac ttt3609 Ile Thr Trp3lys @Ay Pro Pro Asp Trp Thr Asp Tyr
Asn Asp Phe 119011951200 gag ctg cag tgg ttg ccc aga gat gca ctt act gtc

ttc aacyecc3fipdbnfiéh difdnSrBonléd abRRAdilE & Gafin ASWhatia thedntfbi-bMdingPhe Asn Pro
120512101215 tac aac aac aga aaa tea gaa gga e o att t ctt
g Ge] gt g

cgt 3699 Tyr fregmensis S¢1P§ei§gm§a¢g@m°@ssﬁt% gf &

122012251230F o7 bak.cAal tC aac gtc aag act gtc agt ggt
gat 3744 Pro égy i@g er ?%/(r%?a&){r%\l ra%e Asn Val Lys Thr Val Ser Ay Asp
123512401245 tee tgg aaa act tae age aaa cca att ttt gga tot gtg agg
aca378915et THefsk ylanldntibddsr or%tigénybinﬁlng fﬂaigmeﬁ{hher&ﬁwlﬁeh bivéd HRIBp Find
125012551260 aag cct  gac aag .ata a aac_.ctg . cat t 9 cot. cag aac
t 003834 Lys r%atﬂ&@gL%nqerén @erm cftis of p gegicamppt o gféf?ﬁ‘%ﬁgs
12651270127 5¢1ng10genes1s regulated disorder.

12.  The use according to Claim 11, wherein the angiogenesis regulated disorder is an
angiogenesis elevated disorder selected from diabetic retinopathy, macular degeneration,
cancer, sickle cell anemia, sarcoid, syphilis, pseudoxanthoma elasticum, Paget’s disease,
vein occlusion, artery occlusion, carotid obstructive disease, chronic uveitis/vitritis,
mycobacterial infections, Lyme’s disease, systemic lupus erythematosis, retinopathy of
prematurity, Eales’ discease, Behcet’s disease, infections causing a retinitis or choroiditis,
presumed ocular histoplasmosis, Best’s discase, myopia, optic pits, Stargardt’s disease,
pars planitis, chronic retinal detachment, hyperviscosity syndrome, toxoplasmosis,
trauma and post-laser complications, diseases associated with rubeosis, and proliferative

vitreoretinopathy.

13.  The use according to Claim 11, wherein the angiogenesis regulated disorder is an
angiogenesis elevated disorder selected from inflammatory bowel diseases including
Crohn’s disease and ulcerative colitis, psoriasis, sarcoidosis, rhenmatoid arthritis,
hemangiomas, Osler-Weber-Rendu disease, or hereditary hemorrhagic telangiectasia,

solid or blood borne tumors and acquiredimmine deficiency syndrome.

14.  The use according to Claim 11, wherein the angiogenesis regulated disorder is an
angiogenesis reduced disorder selected from skeletal muscle and myocardial ischemia,

stroke, coronary artery disease, peripheral vascular disease, and coronary artery disease.

15.  The monoclonal antibody R15E6.



acg get att-gee Lyt tot tgg ate cct--cc't gat tct gat ttt-gat3879 Thr Al a
Ile Ala Cys Set Trp Ile Pro Pro Asp Ser Asp Phe Asp 128012851290
129513001305 ttt tcc aga aag ctg gag aaa gaa aaa tct ctg ctc aac atc

at g3969 Phe Her Arg Lys Leu G n Lys G n Lys Her Len Len Asn Ile Met
131013151320 atg cta gtg ccc cat nag agg tac ctg gtg tcc atc aaa gtg
cag4014 Met Len Val Pro His Lys Arg Tyr Len Val Her Ile Lys Val Gn
132513301335 tcg gcc ggc atg acc agc ga§ gtg gtt gaa gac agc act atc
aca4059 Her Ala Ay Met Thr Her Au Val Val Gn Asp Her Thr Ile Thr

134013431350 18 bitHde haAe bGame CorGabstAfiallf G sale, Kislagieachataticagics of the
aat 4104 Met Ile Asp'Arg Pro Pro Pro Pro Pro Pro His Ile Arg Val Asn

135513601365qgaglontigniladydtigEét a att agc aag tct tcc atc aac ttt act
gtc4149 G n Lys Asp Val Leu Ile Her Lys Her Her Ile Asn Phe Thr Val

13701375138 ac : t1C . acc aat gga gct gtg aaa tac
ttc419zﬁAsn%C€hsamé°%%tf‘?%gghg&ﬁﬁe¢n’&s% Iﬁ%’Asn Ay Ala Val Lys Tyr Phe
138513901394%. ahaagilgdgibga agmagshagad agatdigato ggoonagt Clrams day 7c8.glSaay

ccad4239 Thr Val_ Val Val Arg Gu Ala Asp Gy Her Asp Gn Leu Lys Pro
140014051410 g]aéaa’é g cag cac cct ctc cct tcc tac ctg gag tac agg cac

aat 4284 b. apharmaceutically acceptable carrier.

18. The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for enhancing Tie-2 signaling.

19.  The use of an isolated antibody or antigen-binding fragment thereof according 1o any of

Claims 1-10, 15 and 16, for promoting endothelial cell migration.

20.  The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for promoting endothelial cell survival.

21.  The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for promoting blood vessel morphogenesis and stabilization.

22.  The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for making a medicament for enhancing Tie-2 signaling.

23.  The use of an isolated antibody or antigen-binding fragment thereof according to any of
Claims 1-10, 15 and 16, for making a medicament for promoting endothelial cell

migration.

24.  The use of an isolated antibody or antigen-binding fragment thereof according to any of
Claims 1-10, 15 and 16, for making a medicament for promoting endothelial cell

survival.

25.  The use of an isolated antibody or antigen-binding fragment thereof according to any of
Claims 1-10, 15 and 16, for making a medicament for promoting blood vessel

morphogenesis and stabilization.
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Pro Leu Pro Her Tyr Len Gn Tyr Arg H's Asn 141514201425
gtg tat cag act aat tat ttt gcc agc aaa tgt4329 Ala Her Ile
Thr Asn Tyr Phe Ala Her Lys Cys 143014351440 gcc gaa aat
tcc aag agt ttt aac att aag ctt4374 Ala G n Asn Pro Asn Her
Phe Asn Ile Lys Leu 144514501455 gga gca gag atg gag agc
tgc gat ccc act cag4419 Ay Ala Qu Met Gn Her Len Gy Qy
Thr G n 146014651470 ca¥ aaa ttc tgt gat gga cca ctg aag
tac aga4464 G n Lys Phe Cys Asp Ay Pro Len Lys Pro His Thr

147514801485 atc agc att cga gct ttt aca cag ctc ttt gat. gag
a949Q9sd ban#681atbd Sntfifody 6F é’nt@@ﬁ biddingG Apnte@NhBREf AzBrdidgdtoAspoteu Lys
1500 gaa ttc -acorcpactt tat tca gac aca ttt ttt tot tta Ccc4554

d u Phe Thr (l‘iylslsFlFH) Leand 6, fpedecmgping Rie-PHengg. Her Len Pro 150515101515
152015251530 cgc cat cat cat cat cat cac gga4623 Arg Hs His Hs His Hs
Hs Ay 15351540 <210> 2 <211> 1541

The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for decreasing endothelial cell migration.

The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for decreasing endothelial cell survival.

The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for decreasing blood vessel morphogenesis and stabilization.

The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for making a medicament for decreasing Tie-2 signaling.

The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for making a medicament for decreasing endothelial cell

migration.

The use of an isolated antibody or antigen-binding fragment thereof according to any of

Claims 1-10, 15 and 16, for making a medicament for decreasing endothelial cell

survival.

The use of an isolated antibody or antigen-binding fragment thercof according to any of

Claims 1-10, 15 and 16, for making a medicament for decreasing blood vessel

morphogenesis and stabilization.




<212> PAT <213> Hono sapi ens <400> 2 Met Lea Ser Hs Cly Ala Qy Lea Ala

Leu
Cys
Gn
Asp
Tyr

Lys
Lea
Ay
Au
Ile
Ay

Trp
Asn
Trp
Thr

Ay
Ile
Pro
Lea
Val

Gn
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Cys 65707580 Asn Leu G n Asp Lea Gn Ala Ay Thr Ile Tyr Asn Phe
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100105110 Pro Ala Arg Phe Gy Val Set Lys GQu Lys Thr éet hr
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<400> 1

atg ctg agc cat gga gec ggg ttg gee ttg tgg atc aca ctg age ctg 48
Met Leu Ser His Gly Ala Gly Leu Ala Leu Trp Ile Thr Leu Ser Leu
1 5 10 15
ctyg cag act gga ctg gcg gag cca gag aga tgt aac ttc acc ctg gcg 96
Leu Gln Thr Gly Leu Ala Glu Pro Glu Arg Cys Asn Phe Thr Leu Ala
20 25 30
gag tcc aag gec tce age cat tet gtg tet atc cag tgg aga att ttg 144
Glu Ser Lys Ala Ser Ser His Ser Val Ser Ile Gln Trp Arg Ile lLeu
35 40 45
ggc tca ccc tgt aac ttt age cte atc tat age agt gac acc ctg ggg 192
Gly Ser Pro Cys Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu Gly
50 55 60
gcc geg ttg tge cct acce ttt cgyg ata gac aac ace aca tac gga tgt 240
Ala Ala Leu Cys Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr Gly Cys
65 70 75 80
aac ctt caa gat tta caa gca gga acc atc tat aac ttc aag att att 288
Asn Leu Gln Asp Leu Gln Ala Gly Thr Ile Tyr Asn Phe Lys Ile Ile
85 S0 95
—+tet-ctg--gat--gaa--gag-aga-act--gtg-gte-ttg—caa—aca—gat—ecet—tta—ecect— 336 - -
Ser Leu Asp Glu Glu Arg Thr Val Val Leu Gln Thr Asp Pro Leu Pro
100 105 110
cct get agg ttt gga gtc agt aaa gag aag acg act tca acc gge ttg 384

Pro Ala Arg Phe Gly Val Ser Lys Glu Lys Thr Thr Ser Thr Gly Leu



Phe Her Val Tyr Thr Asn Ay Her Thr Val Pro Her Pro Val Lys Asp 195200205
lle Ay Ile Ser Thr Lys Ala Asn Her Leu Leu Ile Her Trp Her H's 210215220
Gy Ser Ay Asn Val Qu Arg Tyr Arg Leu Met Leu Met Asp Lys Ay
225230235240 Ile Leu Val Hs Ay Gy Val Val Asp Lys H's Ala Thr Set Tyr
Al a 245250255 Phe His Ay Leu Thr Pro Ay Tyr Leu Tyr Asn Leu Thr Val Met
Thr 260265270 Qu Ala Ala Ay Leu G n Ass Tyr Arg Trp Lys Leu Val Arg Thr
Ala 275280285 Pro Met G u Val Set Asn Leu Lys Val Thr Asn Asp %E?/ 25 46geu
Thr 290295300 Set Leu Lys Val Lys Trp Gn Arg Pro Pro Gy Asn Val*® é et
Tyr 305310315320 Asn Ile Thr Li?é’ Set H's Lyslzcgy TI-it Ile Lys Gu Ser Arg
Val Leu 3253303 Ala Pro Trp e Thr Au Thi""H s Phe Lys G u Leu Val Pro
Ay Arg 340345360 d@cl ot @b t¥akol Bia Yad addetcaQys dalgtSet Gy G u Leu Set
Ala G n 355360365 1rysthMptro Aka skalblGLys MalgThkhserPhe ®Ruovabeu Ala Val Leu G n
Leu Arg 3703%8380 Val Lys HP$ Ala Asn G ul%hr Set Leu Set Ile Met Trp d@n

Thr Pro 3(8353&(23&5@9 gaa aat aac caa aag ata cag ggg gtt caa att caa 480
Gln Leu Phe Asp Glu Asn Asn Gln Lys Ile Giln Gly Val Gln Ile Gln

145 150 155 160
gaa agt act tca tgg aat gaa tac act ttt ttc aat cte act get ggt 528
Glu Ser Thr Ser Trp Asn Glu Tyr Thr Phe Phe Asn Leu Thr Ala Gly
165 170 175
agt aaa tac aat att gcec atc aca gct gtt tet gga gga aaa cgt tet 376
Ser Lys Tyr Asn Ile Ala Ile Thr Ala Val Ser Gly Gly Lys Arg Ser
180 185 190
ttt tca gtt tat acc aat gga tca aca gtg cca tct cca gtg aaa gat 624
Phe Ser Val Tyr Thr Asn Gly Ser Thr Val Pro Ser Pro Val Lys Asp
195 200 205
att ggt att tce aca aaa gee aat tcet ctc ctg att tec tgg tee cat 672
Ile Gly Ile Ser Thr Lys Ala Asn Ser Leu Leu Ile Ser Trp Ser His
216 215 220
ggt tct ggg aat gtg gaa cga tac cgg ctg atg cta atg gat aaz ggg 720
Gly Ser Gly Asn Val Glu Arg Tyr Arg Leu Met Leu Met Asp Lys Gly
225 230 235 240
atc cta gtt cat ggc ggt gtt gtg gac aaa cat get act tec tat get 768
Ile Leu Val His Gly Gly Val Val Asp Lys His Ala Thr Ser Tyr Ala
245 250 255
ttt cac ggg ctg acc cct gge tac cte tac aac cte act gtt atg act 816
Phe His Gly Leu Thr Pro Gly Tyr Leu Tyr Asn Leu Thr Val Met Thr
260 265 270
gag gct gca ggg ¢ty caa aac tac agg tgg aaa cta gtc agg aca gec 864
Glu Ala Ala Gly Leu Gln Asn Tyr Arg Trp Lys Leu Val Arg Thr Ala
275 280 285
¢cece atg gaa gtc tca aat ctg aag gtg aca aat gat ggc agt ttg acc 912
Pro Met Glu Val Ser Asn Leu Lys Val Thr Asn Asp Gly Ser Leu Thr
290 295 300
tct cta aaa gtc aaa tgg caa aga cct cct gga aat gtg gat tet tac 960
Ser Leu Lys Val Lys Trp Gln Arg Pro Pro Gly Asn Val Asp Ser Tyr
305 310 315 320
aat atc acc ctg tct cac aaa ggg acc atc aag gaa tcc aga gta tta 1008
Asn Ile Thr Leu Ser His Lys Gly Thr Ile Lys Glu Ser Arg Val Leu
325 330 335
~—gea-ect-tgg-att—act—gaa—act-cacttt—aaa gag tta gtccoo gt oga T LOS6———
Ala Pro Trp Ile Thr Glu Thr His Phe Lys Glu Leu Val Pro Gly Arg
340 345 350
ctt tat caa gtt act gtc agec tgt gtc tct ggt gaa ctg tct get cag 1104

Leu Tyr Gln Val Thr Val Ser Cys Val Ser Gly Glu Leu Ser Ala Gln



Vai - A- 1aG xTt pG uLysTyr Ti Wil eSetteffriw | pAYgAspLeu 405410415 Leu Leu Ile
H's Lys Set Leu Her Lys Asp Ala Lys G u Phe Thr Phe 420425430 Page 10 of

46 Thr Asp Leu Val Pro Ay Arg Lys Tyr Met Ala Thr Val Thr Ser Ile

435440445 Ser Gy Asp Leu Lys Asn Ser Ser Ser Val Lys Ay Arg Thr Val Pro
450455460 Ala G n Val Thr Asp Leu H's Val Ala Asn Gn Gy Met Thr Ser Ser
465470475480 Len Phe Thr Asn Trp Thr Gn Ala Gn Gy Asp Val G u Phe Tyr

G n 485490495 Val Leu Leu Ile Hs Qu Asn Val Val Ile Lys Asn %u %% 4()Jsle
Ser 500505510 Ser G n Thr Ser Arg Tyr Ser Phe His Ser Len Lys S&t° f/ er
Len 515520525 Tyr Ser Val Val Val Thr Thr Val Ser Gy Gy Ile Ser Ser Arg
G n 530535540 ngﬁ val val d u3@y Arg Thr Vaf®Pro Ser Ser val Ser @ y Val

Thr 545550055566:-Valy ASNgASh: $6¢ <&@ YeAr& AN ASRig Tk dgen SansVal Ser Trp
Leu Leu 5665¥85¥5 WiaslPraeg Ghy pASprd/atu AspvAspeulyim @umkcyYal Thr Len Ser Hi s

Asp dy 58058%590 375 380

gtc aaa cat gcc aat gaa acc tca ctg agt atc atg tgg cag ace cct 1206
Val Lys His Ala Asn Glu Thr Ser Leu Ser Ile Met Trp Gln Thr Pro
385 390 395 400

gta gca gaa tgg gag aza tac atc att tee cta get gac aga gac ctce 1248
Val. Ala Glu Trp Glu Lys Tyr Ile Ile Ser Leu Ala Asp Arg Asp Leu
405 410 415

tta ctg atc cac aag tca ctc tcc aaa gat gcc aaa gaa ttc act ttt 1296
Leu Leu Ile His Lys Ser Leu Ser Lys Asp Ala Lys Glu Phe Thr Phe
420 425 430

act gac ctg gtg cct gga cga aaa tac atg gct aca gtc acc agt att 1344
Thr Asp Leu Val Pro Gly Arg Lys Tyr Met Ala Thr Val Thr Ser Ile
435 440 445

agt gga gac tta aaa aat tcc tct tca gta aaa gga aga aca gtg cct 1392
Ser Gly Asp Leu Lys Asn Ser Ser Ser Val Lys Gly Arg Thr Val Pro
450 455 4860

gee caa ghg act gac ttg cat gtg gece aac caa gga atg acc agt agt 1440
Ala Gln Val Thr Asp Leu His Val Ala Asn Gln Gly Met Thr Ser Ser
465 470 475 480

ctg ttt act aac tgg acc cag geca caa gga gac gta gaa ttt tac caa 1488
Leu Phe Thr Asn Trp Thr Gln Ala Gln Gly Asp Val Glu Phe Tyr Gln
485 490 495

gtc tta ctg atc cat gaa aat gtg gtec att aaa aat gaa agc atc tcc 1536
Val Leu Leu Ile His Glu Asn Val Val Ile Lys Asn Glu 3er Ile Ser
500 505 510

agt gag acc agce aga tac agc ttc cac tet cte aag tee gge age ctg 1584
Ser Glu Thr Ser Arg Tyr Ser Phe His Ser Leu Lys Ser Gly Ser Leu
515 520 525
tac tcc gtg gtg gta aca aca gtg agt gga ggg atc tet tec cga caa 1632
Tyr Ser Val Val val Thr Thr val Ser Gly Gly Ile Ser Ser Arg Gln
530 535 54§

gtg gtt gtg gag gga aga aca gtc cct tece agt gtg agt gga gta acg 1680
Val Val Val Glu Gly Arg Thr Val Pro Ser Ser Val Ser Gly Val Thr
345 550 555 560

gtg aac aat tecc ggt cgt aat gac tac ctc age gtt tee tgg ctg ctyg 1728
Val Asn Asn Ser Gly Arg Asn Asp Tyr Leu Ser Val Ser Trp Leu Leu
565 570 275

—geg-cececgga gat-gtyg gat aac tat gag gta—aca ttg toct Tat gav ggc e
Ala Pro Gly Asp Val Asp Asn Tyr Glu Val Thr Leu Ser His Asp Gly
580 585 596

aag gtg gtt cag tcc ctt gtc att goce aag tcot gte aga gaa tgt tcc 1824
Lys Val Val Gln Ser Leu Val Ile Ala Lys Ser Val Arg Glu Cys Ser



Lys Val VvVal Gn Ser Leu Val Ile Ala Lys Ser Val Arg Gu Cys Ser 595600605
Phe Ser Ser Leu Thr Pro Ay Arg Len Tyr Thr Val Thr Ile Thr Thr 610615620
Arg Ser Ay Lys Tyr Gn Asn H's Ser Phe Ser Gn Gn Arg Thr Val
625630635640 Pre-Asp-Lys@y Val Ser Vai:-Ser Asn Ser Ala Arg-Se-r-Asp
645650655 Tyr Len Arg val Ser Trp Val Hs Ala Thr Ay Asp Phe Asp H's Tyr
660665670 Page 11 of 46 du Val Thr Ile Lys Asn Lys Asn Asn Phe Ile Gn
Thr Lys Ser Ile 675680685 Pro Lys Ser u Asn A u Cys Val Phe \Slg’ltg 80 Leu
Val Pro Ay Arg 690695700 Leu Tyr Set Val Thr Val Thr Thr Lys © {/]%Gin
Tyr Au Ala Asn 705710715720 Qu Gn Ay Asn Gy Arg Thr Ile Pro Gu Pro
val Lys Asp Leu’Thr 725730735%%u Arg Asn Arff°Set Thr G u Asp Leu His Val

Thr Trp Sak Qcyechl @c 740745690 ASB G Y AsPgMabeASR Leniclyr Gt Ile G n Leu
Leu Phe Asr #spelbiou 755 P00 BO0 2ty SeVagr Bhevdfr mrPrie #hemHi s Leu Val Asn Thr

Ala Thr Qu MYr Arg 770775%80 620
agg agt ggc aag tat gaa aat cac tcc tte age caa gag cgg aca gtg 1920
Arg Ser Gly Lys Tyr Glu Asn His Ser Phe Ser Gln Glu Arg Thr val
625 630 635 640
cct gac aaa gtc cag gga gtc agt gtt agc aac tca goc agg agt gac 1968
Pro Asp Lys Val Gln Gly Val Ser Val Ser Asn Ser Ala Arg Ser Asp
645 650 6535
tat tta agg gta tec tgg gty cat gee act gga gac ttt gat cac tat 2016
Iyr Leu Arg Val Ser Trp Val His Ala Thr Gly Asp Phe Asp His Tyr
660 665 670
gaa gtc acc att aaa aac aaa aac aac ttc att caa act aaa age att 2064
Glu Val Thr Ile Lys Asn Lys Asn Asn Phe Ile Gin Thr Lys Ser Ile
675 680 &85
cee aag tca gaa aac gaa tgt gta ttt gtt cag cta gte cct gga cgg 2112
Pro Lys Ser Glu Asn Glu Cys Val Phe Val Gln Leu Val Pro Gly Arg
620 695 700
ttg tac agt gtc act gtt act aca aaa agt gga caa tat gaa gcc aat 2160
Leuw Tyr Ser Val Thr Val Thr Thr Lys Ser Gly Gln Tyr Glu Ala Asn
705 710 715 720
gat c¢ta aca 2208

gaa caa ggg aat gugg aga aca att cca gag cct gtt aag
Glu Gln Gly Asn Gly Arg Thr Ile Pro Glu Pro Val Lys Asp Leu Thr
725 730 735

ttg cgc aac agg age act gag gac ttg cat gtg act tgg tca gga gct 2256
Leu Arg Asn Arg Ser Thr Glu Asp Leu His Val Thr Trp Ser Gly Ala
740 745 750

aat ggg gat gtc gac caa tat gag atc cag ctg ctc ttc aat gac atg 2304
Asn Gly Asp Val Asp Gln Tyr Glu Ile Gln Leu Leu Phe Asn Asp Met
755 760 765

aaa gta ttt cct cct ttt cac ctt gta aat acc gca acc gag tat cga 2352
Lys Val Phe Pro Pro Phe His Leu Val Asn Thr Ala Thr Glu Tyr Arg
770 715 780

ttt act tcc cta aca cca gge cge caa tac aaa att ctt gte ttg acg 2400
Phe Thr Ser Leu Thr Pro Gly Arg Gin Tyr Lys Ile Leu Val Leu Thr
785 790 795 800

att agc ggg gat gta cag cag tca gcc tte att gag ggc tte aca gtt 2448
Ile Ser Gly Asp Val Gln Gln Ser Ala Phe Ile Glu Gly Phe Thr Val
805 810 815

——gctagt—get—gte-azaaat—att—cacatt-tectcocc aat gga ‘gea aca gat 7 2496
Pro Ser Ala Val Lys Asn Ile His Ile Ser Pro Asn Gly Ala Thr Asp
820 825 830

agc ctg acg gtg aac tgg act cct ggt ggg gga gac gtt gat tcc tac 2544
Ser Leu Thr Val Asn Trp Thr Pro Gly Gly Gly Asp Val Asp Ser Iyr



Phe Thr Ser Leu Thr Pro Gy Arg Gn Tyr Lys Ile Leu Val Leu Thr

785790795800 Ile Ser Ay Asp Val Gn Gn Ser Ala Phe Ile u Ay Phe Thr
Asn Ay Ala Thr

Val

Asp
Tyr
I'le
Gn
Asn
Val

I'le
Leu
Al a
Lys

805810815 Pro Ser Ala Val Lys Asn Ile Hs Ile Ser Pro
820825830 Set Leu Thr Val Asn Trp Thr Pro Gy Ay dy
835840845 Thr Val Set Ala Phe Arg Hs Set Gn Lys Val
850855860 Pro Lys His Val Phe Qu H's Thr Phe H's Arg
865870875880 G n Tyr Sdn-Ile Met -Ile Ata Ser Val Ser

G n 885890895 Ile Asn Val Val Gy Arg Thr Val Pro Ala Ser Vage3§

Il e 900905910 Page 12 of 46 Ala Asp Asn Ala Tyr Ser
Val Ser Trpg3Gn Lys 915920825 Ala Ala Ad8°val Ala Gu

Asp Val
Asp Ser

Asp Set
G n Thr

Leu Au Ala Ay

Gy Set

Set Tyr
Arg Tyr

Ileg Lys

Set Leu
Asp Ile

Len Ley gIE'rtchg& ASN. 230935940 .4y, 4tltejel:et@t Len & deAsh Thy, Set Gn Pro

Thr The vy SeGa Fhes aHABISEI5HA60,
Tyr Lysesbe Gn lle Le865965970975 860

cCC aag cac gte ttt gag cac acg ttc cac aga ctg gag goec ggg gag
Pro Lys His Val Phe Glu His Thr Phe His Arg Leu Glu Ala Gly Glu
865 870 875 880

cag tac cag atc atg att gee tea gte age ggg tce ctg aag aat cag
Gln Tyr Gln Ile Met Ile Ala Ser Val Ser Gly Ser Leu Lys Asn Gln
885 8%0 895

ata aat gtg gtt ggg cgg aca gtt cca gca tct gtc caa gga gta att
Ile Asn Val Val Gly Arg Thr val Pro Ala Ser Val Gln Gly Val Ile
300 945 910

gca gac aat gca tac age agt tat tece tta ata gta agt tgg caa zaa
Ala Asp Asn Ala Tyr Ser Ser Tyr Ser Leu Ile Val Ser Trp Gln Lys
915 820 925

gct get ggt gtg gea gaa aga tat gat ate ctg ctt cta act gaa aat
Ala Ala Gly Vval Ala Glu Arg Tyr Asp Ile Leu Leu Leu Thr Glu aAsn
930 935 940

gga atc ctt ctg cgec aac aca tca gag cca gec acc act aag caa cac
Gly Ile Leu Leu Arg Asn Thr Ser Glu Pro Ala Thr Thr Lys Gln His
945 950 955 960

aaa ttt gaa gat cta aca cca ggc aag aaa tac aag ata cag atc cta
Lys Phe Glu Asp Leu Thr Pro Gly Lys Lys Tyr Lys Ile Gin Ile Leu
965 970 975

act gtc agt gga ggc ctc ttt agc aag gaa gcoc cag act gaa ggc cga
Thr Val Ser Gly Gly Leu Phe Ser Lys Glu Ala Gln Thr Glu Gly Arg
280 985 990

aca gtc cca geca get gte ace gac <¢tg agg atc aca gag aac tcc acce
Thr Val Pro Ala Ala Val Thr Asp Leu Arg Ile Thr Glu Asn Ser Thr
995 1000 1005

agg cac ctg tee tte cge tgg ace gee tea gag ggg gag cte age
Arg His Leu Ser Phe Arg Trp Thr aAla Ser Glu Gly Glu Leu Ser
1019 1015 1020

tgg tac aac atc ttt ttg tac aac cca gat ggg aat ctc cag gag
Trp Tyr Asn Ile Phe Leu Tyr Asn Pro Asp Gly Asn Leu Gln Glu
1025 1830 1035

aga gct caa gtt gac cca cta gte cag age tte tet tte cag aac
Arg Ala Gln Val Asp Pro Leu Val Gln Ser Phe Ser Phe Gln Asn
1040 1045 1050

—ttg-cta—caa-ggeraga aty tac CaagTaty gtyUart gta TactTTac agt
Leu Leu Gln Gly Arg Met Tyr Lys Met Val Ile Val Thr His Ser
1055 1060 1865

ggg gag ctg tct aat gag tet tte ata ttt ggt aga aca gtc ceca
Gly Giu Leu Ser Asn Glu Ser Phe Ile Phe Gly Arg Thr Val Pro

BeseScun Asp then Thr

2640

2688

2736

2784

2832

2880

2928

2976

3024

3069

3114

3159

T30 T

3249

Pro Gy Lys



Val Set
Val Pro
H s Len
Tyr Asn
Ala Gn
Len G n
Gy Gn Leu
Al a Set Val
Set Len Trp

Thr
Thr
Arg
Trp
Arg
Leu

Len
Val

Arg
Leu
Pro
Met
Gn
Leu

Gy Gy
Ala Al a
Ser Phe
Il e Phe
Val Asp
Ay Arg
Set Asn
Set H s
Phe Asn

Thr
Tyr

Tyr
Ser

Phe
Trp
Len

Arg
Set Pro

Ser

Asp

Thr

Asn

Val

Lys
Phe
Ay

Lys

Al
G
I

Len

a

Pro

n

Met

e

Set
Al a

Gn
Thr
Ay
Asn
Set
Val
Arg
Asn

Gu Aa
Arg lle
Ser Gn
Asp Ay
Set Phe
Val Ile
Phe Gy
Asn Arg
Ser

Gy Asp

Thr G n
G n Asn

G n Len
Len G n
Phe G n

Thr
Thr Val
Thr Thr

Phe Asp Phe

Hi s

Ay
Set
Ser
Gn
Asn
Set
Pro
Asp 1

Thr

Arg 980985990
99510001005
101010151020
102510301035
104010451050
105510601065

107010%851

110011051110

1695

080

Trp
-Tyr-d uLeu-"*fr -Ash Pro ASH°Ay -Thr Lys 8% G u Asn 111511201125 Trp Lys
Asp Lys A_![%Q d-e%n J@Egt@:& J{cpag%r ggggh'.%c@apc 3éa<,Le£'ch a 55;301135914140 Page 13
of 46 Proa@ey ArgsiysisTie AMal dieasedrapn Mad aMal tnkhrhrHisp Set Ay Asp
114511501155-985 1690 1095

agec ctt
Ser Leu
1100

ttt 3339

Phe

ttt gac
Phe Asp

tct
Ser

gac
Asp
111¢

cca
Pro

999
Gly

agt
Ser
1105

gcc
Ala

tgg ttc aac tgg
Trp Phe Asn Trp

aac 3384

Asn

gaa
Glu

aca
Thr

aag
Lys

aat
Asn

aag
Lys
1125

aat
Asn
1120

tat
Tyr

cce
Prec

ggc
Gly

att
Ile

ctc
Leu

tat gag
Tyr Glu
1115

ctg
Leu

ctt 3429

Leu

gtt
Val

ttt
Phe

caa
Gin
1140

ggc
Gly

cgg
Arg

tgg
Trp

ctg
Leu

gag
Glu

gac
Asp

acg
Thr
1135

tgg zaa
Trp Lys
1130

gac
Asp

aagqg
Lys

gat 3474

Asp

cac
His
1155

agt
Ser

gga
Gly

act
Thr

gta
Val

gtg
Val

tgg
Trp

tac
Tyr

ctyg
Leu
1150

gtg
Val

cct gga
Pro Gly
1145

aag
Lys

agyg
Arg

cct 3519

Pro

cca
Pro

agt
Ser

aca
Thr

gct
Ala
1170

aga
Arg

aca
Thr

age
Ser

gag
Glu

aat
Asn

aaa
Lys

gtc
Val

gcg
Ala
1165

ctc agc
Leu Ser
1160

tce 3564

Ser

aca
Thr
1185

ttg
Leu

gce
Ala

att
Ile

aac
Asn

ttt
Phe

gea
Ala

tca
Ser

ctt
Leu

gct
Ala
1180

atg
Met

gac
Asp

cce agt
Pro Ser
1175

ttt 3609

Phe

aac
Asn

tac
Tyr
1200

gac
Asp

aca
Thr

gac
Asp

tagg
Trp

cca
Pro
1195

jejalal
Pro

gac
Asp

aaa
Lys

atc acg
Ile Thr
11920

999
Gly

tgg
Trp

cce 3654

Pro

aac
Asn

ttc
Phe

ctt
Leu

act
Thr

gtc
val
1215

ttg
Leu

gat
Asp

CCC
Pro

aga
Arg
1210

gca
Ala

cag
Gln

tgg
Trp

gag ctg
Glu Leu
1205

ctt 3699

Leu

cgt
Arg

tat:
Tyr
1230

att
Ile

ggt
Gly

gtg
Val

tca
Ser

cge
Arg

aaa
Lys

gga
Gly

aac
Asn

gaa
Glu
1225

tac aac
Tyr Asn
1220

aga
Arg

gat 3744

Asp

agt
Ser

ggt
Gly

act
Thr

gtc
Val
1245

tat
Tyr

tte
Phe
1240

gtc
Val

aag
Lys

caa
Gln

aac
Asn

tce
Ser

aga
Arg

cca ggg
Pro Gly
1235

aca 3789

Thr

tct
Ser
1260

agg
Arg

gtg
Val

ttt
Phe

att
Ile

cca
Pro

gga
Gly

tac
Tyr

aaa
Lys
1255

act
Thr

aaa
Lys

age
Ser

tcec tgg
Ser Trp
1250

tcc 3834

Serx

aac
Asn

cect
Pro
1275

cag
Gln

cat
His

ctg
Leu

tgc
Cys

cgg
Arg

ata
Ile

caa
Gln

aac
Asn
1270

aag cct gac
Lys Pro Asp
1265

aag
Lys

ga Tttt gat 3879

Asp Phe Asp

tet
Ser
129¢

oot et
Pro Pro

gat
Asp

ate
Ile

teot
Ser

tgg-
Trp
1285

= -gogrgee-—att—gectgt-
Thr Ala Ile Ala Cys
1280

caa 3924

Gln

gaa gtt gag
Glu Val Glu

ace
Thr

aaa
Lys

atg gac
Met Asp

tge
Cys

cgg
Arg

ggt tat
Gly Tyr

agt att gaa
Ser Ile Glu



Lea
Pro
Ile
du
Tyr
Pro
Ser
Lys
Thr
Ay
Phe
Met
Al a
Asp

Ser Asn Lys Val

Ser

Thr Trp Lys

Lea
Asn
Ay
Trp
Pro
Al a
Tyr
Ser
Lea
dy
Arg

Ser
Gy
Lea
Lys
Tyr

Lea Met

Gn Trp
Asn Arg
Arg Ser
Lys Thr Tyr
Asp Lys Ile

I
ser 114

Thr Al a
Phe
Pro
Pro
Ser
Adn
Ser
G n Asn
Ser
Cys

Al a
Pro
Arg
du
Phe
Lys

Trp
Arg

du
Asp
Asp
Asp
Ay
Asn
Pro
Lea
[l e

HAD

Ser Arg
Ile Al a
Trp Thr
Al a Lea
Arg lle
Val Lys
Il e Phe
H s Cys
Pro Pro
Met Asp

AEG L3S deUablclg LY ald UgdayshaSEE
Velle B0 Ay Sk ygu Ag Ly r Gllueiys Vgl
Met THF Ser Gay Val ¥4l

Pgt% g)trao QEE; ch)rcgt Igggo aEJ Otalg|i égldtg t{?:‘g Q{tyalaaf%?ng

Met Leu
1325

atg
Met

teg gee
Ser Ala
1340

ggc
Gly

atg ata
Met Ile
1355

gac
Asp

cge
Arg

gat
Asp

gtg
val

gaa aag
Glu Lys
1370

tgg
Trp

aac tge
Asn Cys
1385

age
Ser

gtg
Val

gtg
Val

aca gty
Thr val
1400

cac
His

gaa cag
Glu Gln
1415

cag
Gln

att
Ile

gce tec
Ala Ser
1430

cgg
Arg

cct
Pro

aat
Asn

gee gaa
aAla Glu
1445

atg
Met

gag
Glu

gga gca
Gly Ala
1460

ttc
Phe

tgt
Cys

caa aaa
Gln Lys
1475

att cga
Ile Arg

atc agc
Ile Ser
1490

- gaa-ttc—aca aag cca cto

Glu Phe
1505

Thr Lys

atc act
Ile Thr

act gaa
Thr Giu

acc agc
Thr Ser

ccec cct
Pro Pro

cta att
Leu Ile

ttc agc
Phe Ser

aga gag
Arg Glu

cct ctc
Pro Leu

gtg tat
Val Tyr

aac agc
Asn Ser

gag agc
Glu Ser

gat gga
Asp Gly

gct ttt
Ala Phe

Pro Leu

tca gag
Ser Glu

1330

gag
Glu
1345

oot
Pro
1360

agc
Ser
1375

gac
Asp
1390

gct
Ala
1405

cct
Pro
1420

cag
Gln
1435

aac
Aszn
1450

cta
Leu
1465

cea
Pro
1480

aca
Thr
1495

tat
Tyr
1510

ccce
Pro

gty gtt
Val Val

cca ccc
Pro Pro

aag tct
Lys Ser

acc aat
Thr Asn

gat ggc
Asp Gly

tce tac
Ser Tyr

act aat
Thr Asn

tee aag
Ser Lys

ggt gga
Gly Gly

ctg aag
Leu Lys

cag ctc
Gln Leu

ttg ttt
Leu Phe

G u Asp

Val Pro His Lys Arg Tyr Leu Val

gaa
Glu

cca
Pro

tee
Ser

gga
Gly

agt
Ser

ctg
Leu

tat
Tyr

agt
Ser

aaa
Lys

cca
Pro

ttt
Phe

tea gacTacd trrtee
Ser Asp

Thr

gga
Gly

Thr
Asn
Asp
Thr
Val
Thr
Ay
Arg

Thr
Tyr
Val

Val

Al a

Tyr

Ser
Pro
Asp Ser p

Thr*& n A u Val
degacbeUaAsht bif

Pro

Ser
Asn
Phe

Ay

Ser

Val
G n
As

Set

Lea
Asp
Asn
Lea
Ay
Arg
Asn
Phe

Bereh| @slys: Mal

Serl3Thr

Ser Ile
1335

gac
Asp

agc
Ser
1350

att
Ile
1365

cac
His

ate
Ile

aac
Asn
1380

gct
Ala

gtg
Val
1395

gat
Asp

gag
Glu
1410

tac
Tyr
1425

gag
Glu

ttt
Phe

gce
Ala
1440

ttt
Phe

aac
Asn
1455

gat
Asp
1470

tgc
Cys

act
Thr
1485

cac
His

gat
Asp

gag
Glu
1500

Phe
1515

Phe

gct att
Ala Ile

Lys

act
Thr

cgt
Arg

ttt
Phe

aaa
Lys

ctg
Leu

agg
Arg

age
Ser

att
Ile

cCe
Pro

gceo
Ala

gac
Asp

et

Ser

gaa
Glu

val

atc
Ile

gtg
Val

act
Thr

tac
Tyr

aag
Lys

cac
His

aaa
Lys

aag
Lys

act
Thr

tac
Tyr

ctg
Leu

traT

Leu

cgc
Arg

cag
Gln

aca
Thr

aat
Asn

gte
Val

ttc
Phe

cca
Pro

aat
Asn

tgt
Cys

ctt
Leu

cag
Gln

aga
Arg

aag
Lys

Pro

ggc
Gly

e

Pro
Al a
Phe
Pro
Arg
Asp
Thr
Set

Asp

116011651170
117511801185
119011951200
120512101215
122012251230
123512401245
125012551260
126%%@3@%%%5
128012851290

A u 129513001305
Metz9381013151320
G n 132513301335 er

4554

Ile Th 134013451350 Met

4014
4059
4104
4149
4194
4239
4284
4329
4374
4419
4464
4509

4599

I'le



Asn
Val
Au

Phe
Lys
Leu

Tyr Arg

Al a
Ass
Asp
Thr
Au
Phe
Ile

Her
Ile
Pro
Al a
Asp
Ser
Gn

135513601365 Page 14 of 46 du Lys Asp Val Len Ile Ser
Thr Val 137013751380 Asn Cys Her Trp Phe Her Asp
Tyr Phe 138513901395 Thr Val Val Val Arg Qu Al a
Lys Pro 140014051410 Qu Gn Gn H's Pro Leu Pro
H s Asn 141514201425 Ala Her Ile Arg Val Tyr Gn
Lys Cys 143014351440 Ala A u Asn Pro Asn Set Asn
Lys Leu 144514501455 Ay Ala GQu I\/Et G u Her Leu
Thr G n 146014651470 G n Lys Phe Cys Asp Gy Pro
Tyr Arg 147514801485 I le Her Ile Al a Phe Thr
Leu 1378 149014951506°% u Phe Thr ng' Pro Len Tyr
Lep B0 LbQ3d5%10151%.d g Thr Thr Gn Ser Gn Pro
Ay Glsy 115204 5258530isArggyHi s His His H's Hs H s
1535 1540

<210> 2

<211> 1541

<212> PRT

<213> Homo sapiens

<400> 2

Met Leu Ser His Gly Ala Gly Leu Alz Leu Trp Ile Thr Leu Ser Leu

1 5 10 15

Leu Gln Thr Gly Leu Ala Glu Pro Glu Arg Cys Asn Phe Thr Leu Ala

20 25 30
Glu Ser Lys Ala Ser S5er His Ser Val Ser Ile Gln Trp Arg Ile Leu
35 40 45

Gly Ser Pro Cys Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu Gly
50 55 60

Ala Ala Leu Cys Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr Gly Cys

65 70 75 B0

Asn Leu Gln Asp Leu Gln Ala Gly Thr Ile Tyr Asn Phe Lys Ile Ile

85 a0 95
Ser Leu Asp Glu Glu Arg Thr Val Val Leu Gln Thr Asp Pro Leu Pro
100 105 110
Pro Ala Arg Phe Gly Val Ser Lys Glu Lys Thr Thr Ser Thr Gly Leu
115 120 125

His Val Trp Trp Thr Pro Ser Ser Gly Lys Val Thr Ser Tyr Gilu Val
130 135 140

Gln Leu Phe Asp Glu Asn Asn Gin Lys Ile Gln Gly Val Gln Ile Gln

145 150 : 155 160

~—Gia—Ser-Thr Ser

Ser Lys Tyr Asn
180

165

“TrpAsn Glu—Iyr Thr Phe-

170

Ile Ala Ile Thr Ala Val

185

Ser Gly Gly

Phe Asi Leu

Thr AYa Gly— "~

175

Lys Arg Ser
190

Lys
Thr
Asp
Her
Thr
Ser
Ay
Leu
Gn
Ser

Ile
Al a
Asp
du
Asn Phe
Lys Phe

Lyéagﬁ%’a L

Leu Phe Asp
Asp Thr Phe

Ser
Ay
Her
Len
Tyr

Her
Asn
Gy
Tyr

Leg.Phe Ay Al a

Ay



15351540 <210>

3 <211> 1621 <212> PAT <213>
e Thr

Her Hs Gy Ala Ay Len Ala Len Trp I

46 Leu G n Thr

Gy Leu Ala Gu Pro Gu

Gu Ser Lys Ala Ser Ser H's Her Val Her
Phe Her Leu Ile Tyr Her

Her Pro Cys Asn
Leu Cys Pro Thr

Phe Arg Ile Asp Asn Thr

Gn Asp Leu Gn Ala @y Thr Ile Tyr Asn
Val Val Leu G n Thr Asp
Lys Qu Lys Thr Thr Her Thr
Her Ay Lys Val Thr Her Tyr

Phe Ser Val Tyr Thr Asn Gly Ser Thr Val Pro Ser

Gu Gu Arg Thr
Phe Gy Val Her
Trp Thr Pro Her

195 200

Ile Gly Ile Ser Thr Lys Ala Asn Ser Leu

210

215

Gly Ser Gly Asn Val Glu Arg Tyr Arg Leu

225

230

Ile Leu Val His Gly Gly Val Val Asp Lys

245 250

Phe His Gly Leu Thr Pro Gly Tyr Leu Tyr

260 263

Glu Ala Ala Gly Leu Gln Asn Tyr Arg Trp
275 280

Pro Met Glu Val Ser Asn Leu Zys Val Thr

290

295

Ser Leu Lys Val Lys Trp Gln Arg Pro Pro

305

310

Asn Ile Thr Leu Ser His Lys Gly Thr Ile

325 330

Ala Pro Trp Ile Thr Glu Thr His Phe Lys

340 345

Leu Tyr Gln Val Thr Val Ser Cys Val Ser
355 360

Lys Met Ala Val Gly Arg Thr Phe Pro Leu

370

375

Val Lys His Ala Asn Glu Thr Ser Leu Ser

385

——Val Ala GIuIrp—Glu Lys Tyr Ile Iie Ser

Leu Leu I

390

405 410

le His Lys Ser Leu Ser Lys Asp
420 425

Leu

Met

235

His

Asn

Lys

Asn

Gly

3i5

Lys

Glu

Gly

Ala

Ile
395

Teuw Alad Asp Arg Asp™ i’:eu**

Arg

Ile
Her

Thr

Phe
Pro

Ile
220

Leu

Leu

Leu

Asp

300

Asn

Glu

Leu

Glu

Val

380

Met

Hono sapi ens <400> 3 Met Len
Leu Her Len 151015 Page 15 of

Cys Asn Phe

Thr

Leu Ala 20

2530

Gn Trp Arg Il e Leu 354045 Ay
Asp Thr Leu Gy 505560 Ala Al a
Tyr Ay Cys 65707580 Asn Leu
Lys Ile Ile 859095 r Le

Leu Pro 100105110 F‘rka‘ge%‘?Lfé‘%
Gy Leu 115120125 Hi s Val
A u Val 130135140

Pro Val Lys Asp
205

Ser Trp Ser His

Met Asp Lys Gly
240

Thr Ser Tyr Ala
255

Thr val Met Thr
270

Val Arg Thr Ala
285

Gly Ser Leu Thr

Val Asp Ser Tyr
320

Ser Arg Val Leu
335

Val Pro Gly Arg
350

Leu Ser Ala Gln
365

Leu Gin Leu Arg

Trp Gln Thr Pro
400

415

Ala Lys Glu Phe Thr Phe

430

Asp
Arg
Trp



G n Leu Phe Asp Qu Asn Asn Gn Lys Ile Gn Ay Val Gn lle Gn
145150155160 A u Her Thr Her Trp Asn Qu Tyr Thr Phe Phe Ass Leu Thr Ala

Ay
Her
Asp
Hi s
Gy
Tyr
Asn
Lys
Asn
Ay
Ile

165170175 Her Lys Tyr Asn Ile Ala Ile Thr Ala Val Her Ay Ay Lys Arg
180185190 Phe Her Val Tyr Thr Asn Gy Ser Thr Val Pro Her Pro Val Lys
195200205 Ile Ay Ile Ser Thr Lys Ala Asn Her Leu Leu Ile Her Trp Her
210215220 Ay Her Ay Asn Val Gu Arg Tyr Arg Leu Met Leu Met Asp Lys
225240--245 240 Ile Leu Val Hs Ay Ay Val Val Asp Lys His ALa Thr Her
Al a 245250255 Page 16 of 46 Phe His Gy Leu Ser Pro Gy 19 efifoTyr
Leu Thr Val Met Thr 260265270 Gu Ala Ala Ay Leu Gn Asn Tyr Arg Trp
Leu Val Arg Thr Ala 275280285 Pro Met G u Val Ser Asn Leu Lys Val Thr
Asp Gt Serickemd: FRE c2PR295300,,58L: hEUTd:Ysi VAl deysndrp G n Arg Pro Pro
Asn Val Asp3Ser Tyr 30531@315320 Asn Il essfhr Leu Ser His Lys Ay Thr
Lys Qu Ser Arg Val Leu 325330335

Ser Gly Asp Leu Lys &sn Ser Ser Ser Val Lys Gly Arg Thr val Pro
450 455 460

Ala Gln val Thr Asp Leu His Val Ala Asn Gln Gly Met Thr Ser Ser
465 4740 475 480

Leu Phe Thr Asn Trp Thr Gln Ala Gln Gly Asp Val Glu Phe Iyr Gln
485 490 495

Val Leu Leu Ile His Glu Asn Val Val Ile Lys Asn Glu Ser Ile Ser
500 505 510

Ser Glu Thr Ser Arg Tyr -Ser Phe His Ser Leu Lys Ser Gly Ser Leu
515 520 525

Iyr Ser Val Val Val Thr Thr Val Ser Gly Gly Ile Ser Ser Arg Gln
530 535 540

Val Val Val Glu Gly Arg Thr Val Pro Ser Ser Val Ser Gly Val Thr
545 550 555 560

Val Asn Asn Ser Gly Arg Asn Asp Tyr Leu Ser Val Ser Trp lLeu Leu
565 570¢ 575

Ala Pro Gly Asp Val Asp Asn Tyr Glu Val Thr Leu Ser His Asp Gly
580 585 590

Lys Val Val Gln Ser Leu Val Ile Ala Lys Ser Val Arg Glu Cys Ser
595 600 605

Phe Ser Ser Leu Thr Preo Gly Arg Leu TIyr Thr Val Thr Ile Thr Thr

610 615 620

BArg Ser Gly Lys Tyr Glu Asn His Ser Phe Ser Gln Glu Arg Thr val
625 630 635 640

———Pro—Asp-Lys-Val Gln-Gly-Val-Ser-¥Val-Ser-Asm-Ser-Ala Arg Ser Asp o e
645 650 655

Iyr Leu Arg Val Ser Trp Val His Ala Thr Gly Asp Phe Asp His Tyr
660 665 670



Lys Met Al a Val
Ala Asn Asn Asn Gy
385390395400 Pro Ala Ay Asp Trp Gu Gn Tyr Arg Ile Leu Leu Phe Asn Asp
Ser 405410415 Val
420425430 Met Asp Asp Thr
435440445 11 e Val
Arg 450455460 Thr Val
A u 465-470475489 Thr
G u Lys 485400485 ;:1Pagesd7 10f ad6asnT¥ie
Leu Len Il e Hiss7kys Ser 500506610 Leu

Thr Asp Len Val Pro Ay 515520525

Ala Pro Trp Ile Thr

Thr
Ay

G n Val

Val

A u Thr
Val Ser
Arg Thr
Arg Met

Ser

A u Ser
Pro Leu
Leu

H s Phe Lys G u Leu Val
Cys Val
Phe Pro Asp Lys Val
Arg Ser

Se

Le

Lev Leu Asn Ile

Ay Leu
Gy Asn
Al a Val

Ser

Il e

Pro Lys Ser Glu Asn Glu Cys Val Phe Val

690

Leu Tyr Ser Val
705

Glu Gln Gly Asn

Leu Arg Asn Arg
740

Asn Gly Asp Val
733

Lys Val Phe Pro
770

Phe Thr Ser Leu
785

Ile Ser Gly Asp

Pro Ser Ala Vval
820

Leu Thr Val
835

Ser

Thr Val Ser Ala
850

Pré Lys His Val
865

- Gln""fyr*t}lrr"i"le

Ile Asn Val val
00

695

Thr Val Thr

71¢

Gly Arg Thr

725

Ser Thr Glu

Asp Gln

Tyr

His
775

Pro Phe

Thr Pro

790

Gly

Val Gln

805

Gln

Lys Asn Ile

Asn Trp Thr

His
855

Phe Arg

Glu His

870

Phe

MetIle Ala—

885

Gly Arg Thr

Thr Lys Ser

Ile

Asp

Glu

760

Leu

Arg

Ser

His

Pro

840

Ser

Thr

Ser-

Val

Pro

Leu

745

Ile

Val

Gln

Ala

Ile

825

Gly

Gln

Phe

Val-

Pro
905

Glu

730

His

Gln

Asn

Tyr

Phe

810

Ser

Gly

Lys

His

Ser

890

Ala

Pro Gy Arg 340345350
r dy Qu Leu Ser Ala A n 355360365
Ala Asn Leu du 370375380

u Val Val Ser Trp Ser Pro

Thr Val Ay Lys Gu Qu Thr @n Tyr
Val Pro Ay Arg G n Tyr %Fu Va{J%Gu
Leu Lys Asn Ser Gu Arg Ggllgifeqy
Leu Gn Leu Arg Val Lys His Ala Asn
Met Trp G n Thr Pro Val Ala Qu Trp

Heoih! £ 96 skl @ Asp Arg Asp Leu
Ser LyssAsp Ala Lys G n Phe Thr Phe

Gln Leu Val Pre Gly Arg

700

Ala Asn

720

Gly Gln Glu

715

Tyr

Leu Thr

735

Pro Val Lys Asp

Ser Gly Ala

750

Val Thr Trp

Phe Met

765

Leu Leu Asn Asp

Ala Thr Glu Arg

780

Thr Tyr

Thr
800

Lys Ile Leu Val Leu

795

Thr val

815

Ile Glu Gly Phe

Ala Thr

830

Pro Asn Gly Asp

val Ser

845

Gly Asp Asp Tyr

Val Asp Ser Gln Thr Ile

860

Glu
880

Arg Leu Glu Ala Gly

875

AsmrGin T
895

Gly Ser Leu Lys™

Val Gln Gly Val Ile

Y

Ser



Arg Lys Tyr Met Ala Thr Val Thr Ser
Ser Ser Val Lys Ay Arg Thr Val Pro Ala G n Val Thr Asp Len

Ser

545550555560 Hi s Val
Thr 565570575 Gn Ala Gn Ay Asp Val

Gn
Tyr
Thr
Arg
Ay
Val
Ser
Thr
Tyr
Val

Ile Ser Gy Asp Leu Lys Asn 530535540

Ala Asn Gn @y Met Thr Ser Ser Leu Phe Thr Asn Trp
Gn Phe Tyr Gn Val Len Len Ile Hi's

580585590 Asn Val Val Ile Lys Asn Qu Ser Ile Ser Ser Qu Thr Ser Arg
595600605 Ser Phe His Ser Leu Lys Ser Ay Ser Len Tyr Ser Val Val Val
610615620 Thr Val Ser Gy Gy Ile Ser Ser Arg Gn Val Val Ag(allgy Ay
625630635640 Thr Val Pro Ser Ser Val Ser Ay Val Thr Val ASH°AsR Ser

Arg 645650655 Asn Asp Tyr Len Ser Val Ser Trp Len Len Ala Pro Ay Asp
Asp 660665670 Asn Tyr G n Val Thr Len Ser Hs Asp Ay Lys Val VvVal Gn
Len 6¥5680685 AValtyt |ser Aba Ty SerSedu YA vAr ¢r@ ¥ sySer Phe Ser Ser Len
Pro 690695788 Ay Arg Len®Fyr Thr Val Th#2slle Thr Thr Arg Ser Ay Lys
G n 70571071 5720 Asn His Ser Phe Ser Gn Gn Arg Thr Val Pro Asp Lys

Gn Gl}( P«ZLZSSZL?GJZBala Glu Arg Tyr Asp Ile Leu Leu Leu Thr Glu Asn
930 935 940

Gly Ile Leu Leu Arg Asn Thr Ser Glu Pro Ala Thr Thr Lys Gln His
945 950 955 960

Lys -Phe Glu Asp Leu Thr Pro Gly Lys Lys Tyr Lys Ile Gln Ile Leu
965 870 975

Thr Val Ser Gly Gly Leu Phe Ser Lys Glu Ala Gln Thr Glu Gly Arg
980 985 990

Thr val Pro Ala Ala Val Thr Asp Leu Arg Ile Thr Glu Asn Ser Thr
995 1060 1005

Arg His Leu Ser Phe Arg Trp Thr Ala Ser Glu Gly Glu Leu Ser
1010 1015 1020

Trp Tyr Asn Ile Phe Leu Tyr Asn Pro Asp Gly Asn Leu Gln Glu
1025 1030 1035

Arg Ala Gln Val Asp Pro Leu Val Gln Ser Phe Ser Phe Gln Asn
1040 1045 1050

Leu Leu Gln Gly Arg Met Tyr Lys Met Val Ile Val Thr His Ser
1055 1060 1065

Gly Glu Leu Ser Asn Glu Ser Phe Ile Phe Gly Arg Thr Val Pro
1070 1075 1080

Ala Ser Val Ser His Leu Arg Gly Ser Asn Arg Asn Thr Thr Asp
1085 1090 1095

Ser Leu Trp Phe Asn Trp Ser Pro Ala Ser Gly Asp Phe Asp Phe
1100 1105 1110

—Tyz-Glu —Leu Ile Lew Tyr Asn—Pro-Asn Giy Thr Lys Lys Giu&Asn  —
1115 1120 1125

Trp Lys Asp Lys Asp Leu Thr Glu Trp Arg Phe Gln Gly Leu Val
1130 1135 1140




Page 18 of 46 val Ser Val Ser Asn Ser Ala Arg Ser Asp Tyr Leu Arg Val Ser

Trp
Asn
du
Val

Quy
Ser
Asp
Pro
Thr
Asp
Val

Val

Al a

740745750 Val His Ala Thr Ay Asp Phe Asp H's Tyr Qu Val Thr Ile Lys
755760765 Lys Asn Asn Phe Ile Gn Thr Lys Ser Ile Pro Lys Ser A u Asn
770775780 Cys Val Phe Val Gn Leu Val Pro Ay Arg Leu Tyr Ser Val Thr
785790795800 Thr Thr Lys Ser Ay Gn Tyr u Ala Asn Qu Gn Gy Asn
Arg 805810815 Thr Ile Pro Qu Pro Val Lys Asp Leu Thr Leu Arg Asn Arg
Thr 820825830 G u Asp Leu His Val Thr Trp Ser Ay Ala Asn @y Asp Val
G n 835840845 Tyr Gu Ile Gn Leu Leu Phe Asn Asp Met Lys €%ﬂ61§>ﬁ€4ﬁpro
Phe 850855860 His Leu Val Asn Thr Ala Thr G u Tyr Arg Phe Thr Ser Leu
Pro 865870875880 Gy Arg Gn Tyr Lys Ile Lev Val Leu Thr Ile Ser Ay

Val Gn & 5&%28@& L D.5eL, Aa Bheal e, diy Gy sRhg,Thr Val Pro Ser Ala
Lys Asn £905910 Ile Hissoll e Ser Pro Ases Ay Ala Thr Asp Ser Leu Thr

Asn Trp 915920925 Thr Pro Ay Ay Gy Asp Val Asp Ser Tyr Thr Val Ser

Phe A{é% Ser Asn Lys Val Thr Ala Glu Ser Arg Thr Ala Pro Ser Pro
1160 1165 1170

Pro Ser Leu Met Ser Phe Ala Asp Ile Ala Asn Thr Ser Leu Ala
1175 1180 1185

Ile Thr Trp Lys Gly Pro Pro Asp Trp Thr Asp Tyr Asn Asp Phe

1190 1195 1200

Glu Leu Gln Trp Leu Pro Arg Asp Ala Leu Thr Val Phe Asn Pro
1205 1219 1215

Tyr Asn Asn Arg Lys Ser Glu Gly Arg Ile Val Tyr Gly Leu Arg
1220 1225 1230

Pro Gly Arg Ser Tyr Gln Phe Asn Val Lys Thr Val Ser Gly Asp
1235 1240 1245

Ser Trp Lys Thr Tyr Ser Lys Pro Ile Phe Gly Ser Val Arg Thr

1250 1255 1260

Lys Pro Asp Lys Ile Gln Asn Leu His Cys Arg Pro Gln Asn Ser
1265 1270 1275

Thr Ala 1Ile Ala Cys Ser Trp Ile Pro Pro Asp Ser Asp Phe Asp
1280 1285 1250

Gly Tyr Ser Ile Glu Cys Arg Lys Met Asp Thr Gln Glu Val Glu
1295 1300 1305

Phe Ser Arg Lys Leu Glu Lys Glu Lys Ser Leu Leu Asn Ile Met
1310 1315 1320

Met Leu Val Pro His Lys Arg Tyr Leu Val Ser Ile Lys Val Gln
1325 1330 1335

~Ser-Ata - Gly Met Thr Ser Glu ~Val Val Glu Asp Ser  Thr Ile Thr
1340 13453 1350

Met Ile Asp Arg Pro Pro Pro Pro Pro Pro His Ile Arg Val Asn
1355 1360 1365



930935940 His Ser G n Lys Val Asp Ser Gn Thr Ile Pro Lys H's Val Phe Gu
9415- 950955960 His Thr Phe H's Arg Leu Qu Ala Ay GQu Gn Tyr Gn Ile Mt
Il e 965970975 Page 19 of 46 Ala Set Val Ser Ay Set Len Lys Asn Gn Ile
Asn Val VvVal dy Arg 980985990 Thr Val Pro Ala Set Val dn Gy Val Ile Ala
Asp Asn Ala Tyr Set 99510001005 Set Tyr Set Leu Ile Val Set Trp Gdn Lys Ala
Ala Ay Val Ala 101010151020 Qu Arg Tyr Asp Ile Len Len Len Thr Qu Asn
Gy Ile Len Len 102510301035 Arg Asn Thr Set A u Pro Ala Thr Thr Lys G n

H s Lys Phe G u 104010451050 Asp Len Thr Pro @y Lys Lys Tyr LEageidef4g n
Ile Len Thr val 105510601065 Set Ay Ay Len Phe Ser. Lys Gu Ala Gn Thr
GQu dy Arg Thr 107010751080 Val Pro Ala Ala Val Thr Asp Len Arg Ile Thr

A u Asn Sgt, [Jhr ,108510901095 Arq. Hi . P G 0rp Tin Ala Set Gn
Gy Gu Len :If ed A%%O%ll%%%%laﬁr% 'Il_ély? S,%glr%l(l'gﬁésgP % @[egv %r Asn Pro Asp Gy

Ass Len A n GQu

Asn Cys Ser Trp Phe Ser Asp Thr Asn Gly Ala Val Lys Tyr Phe
1385 1390 1385

Thr Val Val Val Arg Glu Ala Asp Gly Ser Asp Glu Leu Lys Pro
1400 1405 1410

Glu Gln Gln His Pro Leu Pro Ser Tyr Leu Glu Tyr Arg His Asn
1415 1420 1425

Ala Ser Ile Arg Val Tyr Gln Thr Asn Tyr Phe Ala Ser Lys Cys
1430 1435 1440

Ala Glu Asn Pro Asn Ser Asn Ser Lys Ser Phe Asn Tle Lys Len
1445 1450 1455

Gly Ala Glu Met Glu Ser Leu Gly Gly Lys Cys Asp Pro Thr Gln
1460 1465 1470

Gln Lys Phe Cys Asp Gly Pro Leu Lys Pro His Thr Ala Tyr Arg
1473 1480 1485

Ile Ser 1Ile Arg Ala Phe Thr Gln Leu Phe Asp Glu Asp Leu Lys
1490 1495 1500

Glu Phe Thr Lys Pro Leu Tyr Ser Asp Thr Phe Phe Ser Leu Pro
1505 1510 1515

Ile Thr Thr Glu Ser Glu Pro Leu Phe Gly Ala Ile Glu Arg Gly
1520 1525 ' 1530

Arg His His His His His His Gly
1535 1540

<210> 3

<211> 1621

<212> PRT

<213> Homo sapiens

<400> 3

Met Leu Ser His Gly Ala Gly Leu Ala Leu Trp Ile Thr Leu Ser Leu
1 5 10 15



111511201125 Arg Ala A n Val Asp Pro Leu Val G n Set Phe Set Phe G n Asn
113011351140 Leu Len An Ay Arg Met Tyr Lys Met Val Ile Val Thr H s Set
114511501155 Ay G u Len Set Asn Qu Set Phe Ile Phe Ay Arg  Thr Val Pro
116011651170 Ala Set Val Ser His Len Arg Gy Set Asn Arg Ass Thr Thr Asp
1180 Ser Len Trp Phe Ass Trp Set Pro Ala Set Ay Asp Phe Asp Phe

119011951200 Page 20 of 46 Tyr Qu Leu Ile Leu Tyr Asn Pro Asn Gy Thr
Lys Lys G u ASn 120512101215 Trp Lys Asp Lys Asp Leu Thr Gu \T,f’qoe@?ffghe
Gn dy Leu Val 122012251230 Pro Gy Arg Lys Tyr Val Leu Trp al®°va hr
Hs Ser Ay Asp 123512401245 Leu Ser Asn Lys Val Thr Ala Qu Her Arg Thr
Ala Pro Hef, &horml2n012651269, BtocHekh, @554; A@'}tPhHefhrPQQ Aa Asp Ile Ala Asn
Thr Her Leu Ala 126512701275 |1 ezdhr p Lys A3 Pro Pro Asp Trp Thr Asp
Tyr Asn Asp Phe 128012851290 G u Leu G n Trp Lou Pro Arg Asp Ala Leu Thr

Val Phe A;%.Q égl;:%y;‘%géjsgrog 915 Ser Val Ser Ile Gln Trp Arg Ile Leu
35 40 45

Gly Ser Pro Cys Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu Gly
50 55 60

Ala Ala Leu Cys Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr Gly Cys
65 70 75 80

Asn Leu Gln Asp Leu Gln Ala Gly Thr Ile Tyr Asn Phe Lys Ile Ile
85 90 95

Ser Leu Asp Glu Glu Arg Thr Val Val Leu Gln Thr Asp Pro Leu Pro
100 105 110

Pro Ala Arg Phe Gly Val Ser Lys Glu Lys Thr Thr Ser Thr Gly Leu
115 120 125

His Val Trp Trp Thr Pro Ser Ser Gly Lys Val Thr $Ser TIyr Glu val
130 135 140

Gln Leu Phe Asp Glu Asn Asn Gln Lys Ile Gln Gly Val Gln Ile Gln
145 150 155 160

Glu Ser Thr Ser Irp Asn Giu Tyr Thr Phe Phe Asn Leu Thr Ala Gly
165 170 175

Ser Lys Tyr Asn Ile Ala Ile Thr Ala Val Ser Gly Gly Lys Arg Ser
180 185 190

Phe Ser Val TIyr Thr Asn Gly Ser Thr vVal Pro Ser Pro Val Lys Asp
185 200 205

Tle Gly Ile Ser Thr Lys Ala Asn Ser Leu Leu Ile Ser Trp Ser His
21¢ 215 220

Arg Tyr Arg Leu Met Leu Met Asp Lys Gly

Gly Ser Gly Asn Val Glu

225

Tle Leu Val His Gly Gly Val Val Asp Lys His Ala Thr Ser Tyr Ala
245 250 255



Tyr Asn Asn Arg Lys Her Qu Ay Arg Ile Val Tyr Ay Leu Arg 131013151320
Pro Ay Arg Her Tyr G n Phe Asn Val Lys Thr Val Her Ay Asp 132513301335
Her Trp Lys Thr Tyr Her Lys Pro Ile Phe Ay Ser Val Arg Thr 134013451350
Lys Pro Asp Lys Ile Gn Asn Leu H's Cys Arg Pro G n Asn Ser 135513601365
Thr Ala Ile Ala Cys Her Trp Ile Pro Pro Asp Her Asp Phe Asp 137013751380
Gy Tyr Her Ile Qu Cys Arg Lys Met Asp Thr Gn Gu Val du 138513901395
Phe Her Arg Lys Leu Qu Lys ,du Lys Ser Leu Leu Asn Ile Met 14001405 1410
Met Leu Val Pro His Lys Arg Tyr Leu Val Her Ile Lys Val G n 14F%£49684%05

Ser Ala Sly Met Thr Ser. Gn Val Val Gu Asp Set Thr IIe Thr 143014351440
Met Ile Asp Arg.Pro Pro Pra Pro Pro Pr Ar Asn 144514501455
G u Lys Asp @asl “Yeno1Te E’é"et%“LTér Tiﬁfe?s‘l F‘*“ fos ‘“%t r Val 146014651470
Asn Cys Set Trp Phe Set Asp Thr Asn Sly Al a VaI Lys Tyr Phe 147514801485
Thr Val Val Val Gq Gn Ala Asp Gy Ser Asp G n Len Lys Pro 149014951500
Glu Ala Ala y Leu Gin Asn Tyr Arg Trp Lys Leu Val Arg Thr Ala
275 280 285

Pro Met Glu Val Ser Asn Leu Lys Val Thr Asn Asp Gly Ser Leu Thr
290 295 300

Ser Leu Lys Val Lys Trp Gln Arg Pro Pro Gly Asn Val Asp Ser Tyr
3035 310 315 320

Asn Ile Thr Leu Ser His Lys Gly Thr Ile Lys Glu Ser Arg Val Leu
325 330 335

Ala Pro Trp Ile Thr Glu Thr His Phe Lys Glu Leu Val Pro Gly Arg
340 345 350

Leu Tyr Gln Val Thr Vval Ser Cys Val Ser Gly Glu Leu Ser Ala Gln
355 360 365

Lys Met Ala Val Gly Arg Thr Phe Pro Asp Lys Val Ala Asn Leu Glu
370 375 380

Ala Asn Asn Asn Gly Arg Met Arg Ser Leu Val Val Ser Trp Ser Pro
385 390 395 400

Pro Ala Gly Asp Trp Glu Gln Tyr Arg Ile Leu Leu Phe Asn Asp Ser
405 410 415

Val Val Leu Leu Asn Ile Thr Val Gly Lys Glu Glu Thr Gln Tyr Val
429 425 430

Met Asp Asp Thr Gly Leu Val Pro Gly Arg Gln Iyr Glu Val Glu Vval
435 440 445

Ile Val Glu Ser Gly Asn Leu Lys Asn Ser Glu Arg Cys Gln Gly Arg
450 455 460

Thr Val Pro Leu Ala Val Leu Gln Leu Arg Val Lys His Ala Asn Glu
e 465 S ‘.t IU - . 475 e e e e i 48.0 S S

Thr Ser Leu Ser Ile Met Trp Gln Thr Pro Val Ala Glu Trp Glu Lys
485 490 495



Gn Gn Gn Hs Pro Len Pro Set Tyr Leu Gn Tyr Arg H's Asn 150515101515
Ala Set Ile Arg Val Tyr G n Thr Asn Tyr Phe Ala Set Lys Cys 152015251530
Ala Gu Asn Pro Asn Set Asn Set Lys Set Phe Asn Ile Lys Leu 153515401545
Gy Ala u Met Gn Set Len Gy Sly Lys Arg Asp Pro Thr G n 155015551560
G n Lys Phe Cys Asp Ay Pro Len Lys Pro H's Thr Ala Tyr Arg 156515701575
Ile Set Ile Arg Ala Phe Thr G n Len Phe Asp G n Asp Len Lys 158015851590
G u Phe Thr Lys Pro Leu Tyr Set Asp Thr Phe Phe Set Leu Pro 3@132 05
lle Thr Thr Gn Set Au Pro Len Phe Ay Ala Ile G u 1610161516 ¢
<211> 775 <212> PAT <213> Hono sapi ens Page 22 of 46 Met Len Set Hi s Gly
Ala Ay Le en 1 u Gn Thr Gy Len Ala
Gn Pro é?yﬁ Qeaﬂ S%rkslp L%%SPTEIQE L%fl e g?SéﬁlfﬁfLyé:sr Lys Ala Set Ser Hi s
Ser Val Set IIe Gn Trp Arg Il e Leu 354045

Leu Ser Lys Asp Ala Lys Glu Phe Thr Phe Thr Asp Leu Val Pro Gly
315 520 525

Arg Lys Iyr Met Ala Thr Val Thr Ser Ile Ser Gly Asp Leu Lys Asn
530 535 540

Ser Ser Ser Val Lys Gly Arg Thr Val Pro ala Gln Val Thr Asp Leu
545 550 555 560

His Val Ala Asn Gln Gly Met Thr Ser Ser Leu Phe Thr Asn Trp Thr
565 570G 575

Gln Ala Gln Gly Asp Val Glu Phe Tyr Gin Val Leu Leu Ile His Glu
580 585 590

Asn Val val Tle Lys Asn Glu Ser Ile Ser Ser Glu Thr Ser Arg Tyr
595 600 605

Ser Phe His Ser Leu Lys Ser Gly Ser Leu Tyr Ser Val val Val Thr
610 615 620

Thr Val Ser Gly Gly Ile Ser Ser Arg Gln Val Vval Val Glu Gly Arg
625 630 635 640

Thr Val Pro Ser Ser Val Ser Gly Val Thr Val Asn Asn Ser Gly Arg
645 650 655

Asn Asp Tyr Leu Ser Val Ser Trp Leu Leu Ala Pro Gly Asp Val Asp
660 665 670

Asn Tyr Glu Val Thr Leu Ser Ris Asp Gly Lys Val Val Gln Ser Leu
675 680 685

Val Ile Ala Lys Ser Val Arg Glu Cys Ser Phe Ser Ser Leu Thr Pro
690 695 700

Gly Arg Leu Iyr Thr Val Thr Ile Thr Thr Arg Ser Gly Lys Tyr Glu
e B - 71— g e e gy e

Asn His Ser Phe Ser Gln Glu Arg Thr Val Pro Asp Lys Val Gin Gly
725 730 735



Set

Len
Gn
Gn
Phe
Trp
Asp
Thr
Tyr

dy
Al a
Leu
Asp
Arg
Trp
Phe
Set
Lys
Ser Val
Ay lle
Set Ay
Page 23

- _._9.4_5.______... e e e e

Pro
Cys
Asp
Gn
Ay
Thr
Gn
Ser
Ann
T

%
Asn Val
of 46

Cys
Pro
Len
Arg
Val

Pro
Asn
Trp
Ile

Thr
Gn Alad
Thr Val
Ser Lys G
Ser Ser @

Val

Asn G n Lys
Ann G n Tyr
Ala Ile Thr

T R SR b
Gn Arg Tyr Arg

Ann Phe Ser.
Phe Arg |
Thr
Leu

y

Len Ile Tyr Set Set Asp Thr
Thr Thr Tyr
Asn Phe Lys Ile
Asp Pro Len Pro
Set Thr Ay Leu

| e

n Lys

y

Lys
Ile
Thr
Al a

Val His Ala Thr Gly Asp Phe Asp

755

Lys Asn Asn Phe Ile Gln
770

Cys Val Phe Val Gln Leu
785 790

Thr Thr Lys Ser Gly Gln
805

Thr Ile Pro Glu Pro Vval
820

Glu Asp Leu His Val Thr
835

Tyr Glu Ile Gln Leu Leu
850

His Leu Val Asn Thr Ala
865 870

Gly Arg Gln Tyr Lys Ile
885

Gln Ser Ala Phe Ile Glu
200

Ile His Ile Ser Pro Asn
915

Thr Pro Gly Gly Gly Asp
930

His Ser Gln Lys Val Asp

His Thr Phe His Arg Leu
965

Thr

715

val

Tyr

Lys

Trp

Phe

855

Thr

Leu

Giy

Gly

Val

935

Glu

Ser
950 -

760

Lys
Pro
Glu
Asp
Ser
840
Asn
Glu
val
Phe
Ala
920
Asp
Gln

Ala

Ann
Tyr
Thr
Thr
Thr
Ay
Phe

Asp
Ile
Gn
Thr
Val

Gn
Phe
Val

s {2 PP

His Tyr Glu
Ser Ile Pro

Gly Arg Leu
795

Ala Asn Glu

810

Leu Thr Leu

825

Gly Ala Asn

Asp Met Lys

Phe
875

Tyr Arg

Thr
890

Leu Ile

Thr val Pro

205

Thr Asp Ser

Ser Tyr Thr

Thr Ile Pro

Set Tyr
Gnlle Gn
Asn Leu Thr Al a
Set Gy Gly Lys Arg

L_rgps
rp Set

Len Met Len Met Asp Lys

Val

%Iet
Val
Lys
780
Tyr
Gln
Arg
Gly
Val
860
Thr
Ser
Ser
Leu
Val

940

Lys

G n Val

t75

Thr Ile Lys Asn

765

Ser

Ser

Gly

Asn

Asp

845

Phe

Ser

Gly

Ala

Thr

925

Ser

His

Glu

val

Asn

Arg

830

val

Pro

Leu

Asp

Val

916

Val

Ala

Val

Asn Glu

Thr val
800

Gly Arg

BLS

Ser Thr

Asp Gln

Pro Phe

Thr Pro

880

Val Gln

895

Lys Asn

Asn Trp

Phe Arg

Phe Glu

dy

Leu Gy 505560 Al a

Cys 65707580 Asn
Il e 859095 Set Leu
100105110 Pro Al a
115120125 Hi s Val
130135140 G n Len

oy 18880745

Set 180185190 Phe
Asp 155200205 Il e
Hi s 210215220 Ay
Ay 225230235240

R 955

Glu Gln

970

Gly

Tyr

Gln

Ile

- 960

Met Ile
975



Ile Leu Val Hs Ay Gy Val Val Asp Lys H's Ala Thr Ser Tyr Al a 245250255
Phe HHs Gy Len Thr Pro Ay Tyr Leu Tyr Asn Leu Thr Val Met Thr 260265270
Gn Ala Ala Ay Len Gn Asn Tyr Arg Trp Lys Leu Val Arg Thr Ala 275280285
Pro Met GQu Val Ser Asn Len Lys Val Thr Asn Asp Ay Ser Leu Thr 290295300
Ser Len Lys Val Lys Trp Gn Arg Pro Pro Ay Asn Val Asp Ser Tyr
305310315320 Asn Ile Thr Len Ser His Lys Ay Thr Ile Lys Qu Ser Arg Val
Leu 325330335 Ala Pro Trp Ile Thr u Thr H's Phe Lys Qu Len Val Pro Gy
Arg 340345350 Leu Tyr G n Val Thr Val Ser Cys Val Ser Gy G n Pagg1%efdop 3
G n 355360365 Lys Met Ala Val Gy Arg Thr Phe Pro Len Ala Val Len G n Leu
Arg 370375380 \(},all L S, Hiss ,%I a Asg GIGlu ;I'lhr Se‘g lL\gLﬂ er Ile Met Trp G n Thr
Pro 38539039540 \&gf A &SGR DT LS A VA 8,178 "8 Leu Ala Asp Arg
Asp Len 405410415 Len Len Ile His Lys Ser Leu Ser Lys Asp Ala Lys G n Phe
Thr Phe 420425430 Thr Asp Len Val Pro Ay Arg Lys Tyr Met Ala Thr Val Thr
Ser Ile 473’54“&'64%? %Feﬁv?lﬁé‘bfg%u"ally§eﬁéﬁ SerosBefioSef” ¥dl Lys Gy Arg Thr
Val Pro

Ser Tyr Ser Leu Ile Val Ser TIrp Gln Lys Ala Ala Gly Val Ala
1610 1015 1020

Glu Arg Tyr Asp Ile Leu Leu Leu Thr Glu Asn Gly Ile Leu Leu
1025 1030 1035

Arg Asn Thr Ser Glu Pro Ala Thr Thr Lys Gln His Lys Phe Glu
1040 1045 1050

Asp Leu Thr Pro Gly Lys Lys Tyr Lys Ile Gln Ile Leu Thr val
1055 1060 i0e65

Ser Gly Gly Leu Phe Ser Lys Glu Ala Gln Thr Glu Gly Arg Thr
1070 1075 1080

Val Pro Ala Ala Val Thr Asp Leu Arg Ile Thr Glu Asn Ser Thr
1085 1090 1095

Arg His Leu Ser Phe Arg Trp Thr Ala Ser Glu Gly Glu Leu Ser
1160 1105 1110

Trp Tyr Asn Ile Phe Leu Tyr Asn Pro Asp Gly Asn Leu Gln Glu
1115 1120 1125

Arg Ala Gln Val Asp Fro Leu Val Gln Ser Phe Ser Phe Gln Asn
1130 1135 11490

Leu Leu Gln Gly Arg Met Tyr Lys Met Val Ile val Thr His Ser
1145 1159 1155

Gly Glu Leu Ser Asn Glu Ser Phe Ile Phe Gly Arg Thr Val Pro
1160 1165 1170

Ala Ser Val Ser His Leu Arg Gly Ser Asn Arg Asn Thr Thr Asp
195 e 118G 1185 e e s e e e

Ser Leu Trp Phe Asn Trp Ser Pro Alaz Ser Gly Asp Phe Asp Phe
1190 1195 1200



Ala Asn G n Gy Met Thr Ser Ser
Gn Ala Gn @y Asp
Val Ile Lys

450455460 Ala G n Val Thr Asp Leu Hi s Val

465470475480 Page 24 of 46 Leu Phe Thr Asn Trp Thr
Leu Leu Ile H's Qu Asn Val

Val G u Phe Tyr G n 485490495 Val
Asn G u Set Ile Ser 500505510 Ser Gu Thr Set Arg Tyr Set Phe Hi s Ser Leu
Lys Set Gy Set Leu 515520525 Tyr Ser Val Val Val Thr Thr Val Ser Ay Gy
Ile Ser Ser Arg G n 530535540 val Vval vVal GQu Gy Arg Thr Val Pro Set Set
Val Set Ay Val Thr 545550555560 Val Asn Asn Set Gy Arg Asn E'%rf L_
Set val Set Trp Len Len 565570575 Ala Pro Gy Asp Val Asp Asn Tyt i
Thr Lou Set H's Asp Gy 580585590 Lys Val Val G n Set Leu Val Ile Ala Lys
Set Val %’g G u %§ Sﬁr %95 00%05 Phe, Ser, oet Len..Jhr, Pro Gy Arg Len Tyr
L 1 e Asn Gl r s 1 sn .
Thr Val r 32 e FTRT" 610 i‘é 29 /irg er ¥ Lys Tyr Qu Ass H s Set Phe
Ser Gn Gn Arg Thr Val 625630635640 Pro Asp Lys Val Gn dy Val
Set Asn Set Ala Arg Set p
Trp Lys Asp Lys Asp Leu Thr Glu Trp Arg Phe Gln Gly Leu Val
1220 1225 1230
Pro Gly Arg Lys Tyr Val Leu Trp Val val Thr His Ser Gly Asp
1235 1240 1245
Leu Ser Asn Lys Val Thr Ala Glu Ser Arg Thr Ala Pro Ser Pro
1250 1255 1260
Pro Ser Leu Met Ser Phe Ala Asp Ile Ala Asn Thr Ser Leu Ala
1265 1270 1275
Ile Thr Trp Lys Gly Pro Pro Asp Trp Thr Asp Tyr Asn Asp Phe
1280 1285 1290
Glu Leu Gln Trp Leu Pro Arg Asp Alza Leu Thr val Phe Asn Pro
1295 1300 1305
Tyr Asn Asn Arg Lys Ser Glu Gly Arg Ile Val Tyr Gly Leu Arg
1310 1315 1320
Pro Gly Arg Ser Tyr Gln Phe Asn Val Lys Thr Val Ser Gly Asp
1325 1330 1335
Ser Trp Lys Thr Tyr Ser Lys Pro Ile Phe Gly Ser Val Arg Thr
1340 1345 1350
Lys Proc Asp Lys Ile Gln Asn Leu His Cys Arg Pro Gln Asn Ser
1355 1360 1365
Thr Ala 1Ile Ala Cys Ser Trp Ile Pro Pro Asp Ser Asp Phe Asp
1370 1375 1380
Gly Tyr Ser Ile Glu Cys Arg Lys Met Asp Thr Gln Glu Val Glu
1385 1390 1395
Phe Ser Arg Lys Leu Glu Lys Glu Lys Ser Leu Leu Asn Ile Met
e a e ...1_4.9.9,..__...__.. . 41405 PR - ,,,,,,,,,,,,1,4,,};0 O
Met Leu Val Pro His Lys Arg Tyr Leu Val Ser Ile Lys Val Gln
1415 1420 1425




645650655 Tyr Leu Arg Val Set Trp Val Hs Ala Thr Ay Asp Phe Asp H s Tyr
660665670 A u Val Thr Ile Lys Asn Lys Asn Asn Phe Ile G n Thr Lys Set Ile
675680685 Pro Lys Set Gn Asn Gn Cys Val Phe Val Gn Leu Val Pro Ay Arg
690695700 Len Tyr Set Val Thr Val Thr Thr Lys Set Ay Gn Tyr Au Al a Ass
705710715720 Page 25 of 46 Qu Gn Ay Asn Ay Arg Thr Ile Pro Qu Lys
Ay Asn Ser Ala Asp 725730735 Ile Gn H's Ser Ay Ay Arg Ser Ser Leu Qu
Gy Pro Arg Phe G u 740745750 Ay Lys Pro Ile Pro Asn Pro Leu Leu dy, Leu
Asp Ser Thr Arg Thr 755760765 Gy His His Hs Hs His Hs 77077%°2b%0% 5
<211> 421 <212> PRT <213> Hono sapi ens <400> 5 Met Leu Ser Hs Ay Ala Gy
Leu Ala Lgy Trp Lle Thr Leu Ser 1015 Leu. G n Thr Gy Leu Ala Qu Pro
Au Arg q/&s S Gﬁ?'hzqetl'ﬁlr; %eeruf§5avalzr§}2!%§gu QXsp f:ﬁo i B

Met Ile Asp Arg Pro Pro Pro Pro Pro Pro His Ile Arg Val Asn
1445 1450 1455

Glu Lys Asp Val Leu Ile Ser Lys Ser Ser Ile Asn Phe Thr Val

1460 1465 1470

Asn Cys Ser Trp Phe Ser Asp Thr Asn Gly Ala Val Lys Tyr Phe
1475 1480 1485

Thr Val Val Val Arg Glu Ala Asp Gly Ser Asp Glu Leu Lys Pro
1490 1495 1500

Glu Gln Gln His Pro Leu Pro Ser Tyr Leu Glu Tyr Arg His Asn
1505 1510 1515

Ala Ser 1Ile Arg Val Tyr Gln Thr Asn Tyr Phe Ala Ser Lys Cys
1520 1525 1530

Ala Glu Asn Pro Asn Ser Asn Ser Lys Ser Phe Asn Ile Lys Leu
1535 1540 1545

Gly Ala Glu Met Glu Ser Leu Gly Gly Lys Arg Asp Pro Thr Gln
1550 1555 1560

Gln Lys Phe Cys Asp Gly Pro Leu Lys Pro His Thr Ala Tyr Arg
1565 1570 1575

Ile Ser Ile Arg Ala Phe Thr Gln Leu Phe Asp Glu Asp Leu Lys
1580 1585 1590

Glu Phe Thr Lys Pro Leu Tyr Ser Asp Thr Phe Phe Ser Leu Pro
1595 1600 1605

Ile Thr Thr Glu Ser Glu Pro Leu Phe Gly Ala Ile Glu

1610 1615 1620
<210> 4
IS, R £ O P
<212> PRT

<213> Homo sapiens

<400> 4



Ser
Leu
Gn
du
Phe
Trp

Thr
Tyr
Val

Ile

Ser

Pro
Cys
Asp
du
Ay
Thr

Au
Ser

Asn
Tyr
Ser
Asn

Lys Al a
Cys Asn
Pro Thr
Leu G n
Arg Thr
Val Ser
Pro Ser
Asn Asn
Trp Asn

r Asn Gy

Ser Ser
Phe Ser
Phe Arg
Ala Ay
Val Val
Lys Qu
Ser Ay
G n Lys
Gu Tyr

H s
Leu
Ile
Thr
Leu
Lys
Lys
Ile
Thr

er Thr Val

TimLys Ala Asn Ser

Glu Ser Lys Ala Ser Ser His

35

50

Ala Ala Leu Cys Pro Thr Phe
70

65

Asn Leuv Gln Asp Leu Gln Ala

Ser Leu Asp Giu Glu Arg Thr

Pro Ala Arg Phe Gly Val Ser

85

100

115

His Val Trp Trp Thr Pro Ser

130

Gln Leu Phe Asp Glu Asn Asn
150

145

Glu Ser Thr Ser Trp Asn Glu

Ser Lys Tyr Asn Ile Ala Ile

Phe Ser Val Tyr Thr Asn Gly

165

180

195

Ile Gly Ile Ser Thr Lys Ala
215

210

Gly Ser Gly Asn Val Glu Arg
230

225

Gly Ser Pro Cys Asn Phe Ser
55

Ser Val
I1e Tyr
Asp Asn
Ile Tyr
G n Thr
Thr Thr
Val Thr
Gn Qy

Ser |

Ser

| e

Ser Asp

Thr Thr
Asn Phe
Asp Pro
Ser Thr
Ser Tyr

Val

Gn

Phe Phe Asn Leu

Ser val

40

Leu Ile

Arg Ile
Thr

Gly

Val
105

val

Lys Glu

120

Ser Gly

135

Gln Lys

Thr

Tyr

Ala
185

Thr

Ser Thr

200

Aszn

Tyr

Pro

er
Leu Leu Ile Ser Trp Ser.

Ser

Tyr

Asp

Ile

90

Leu

Lys

Lys

Ile

Phe

170

val

Val

Ile

Ser

Asn

75

Tyr

Gln

Thr

Val

Gln

155

Phe

Ser

Pro

Ser Leu Leu
220

Arg Leu Met

235

Pro Val

Gln

Ser

Thr

Asn

Thr

Thr

Thx

140

Gly

Asn

Gly

Ser

Ile

Leu

Gn

Tyr
Lys
Leu
Ay
Au
Ile

Trp
Thr
Gy
Ile
Pro
Leu
Val

Gn

Thr Ala d

Trp
45

Arg
Asp Thr
Thr Tyr
Phe

Lys

Pro
1i¢

Asp

Ser Thr

125

Ser Tyr

Val Gln

Leu Thr

Gly Lys

190

Pro Val
205

Ser Trp

Met Asp

Ile

Leu

Gly

Ile

95

Leu

Gly

Glu

Ile

Ala

175

Arg

Lys

Ser

Lys

Arg Ile Leu 354045 Ay
Leu Ay 505560 Ala Al a
Cys 65707580 Asn Leu
Il e 859095 Ser
100105110 Pro Ala Arg
115120125 Hi s Val
130135140 G n
1451501558*’@6
y 165170175 Ser
¥ WUSF IS THY AR & WA Skt I AP B s ArgTSEt 180185190 Phe Ser
Lys Asp 195200205 Ile Ay
Hi s 210215220 dy Ser

Vs @LEbArGyy Tyrw a2 gLlece Wbt adsetysMstn Aspitkyiss Gly 225230235240

Leu

Gly

Cys

80

Ile

Pro

Leu

val

Gln

160

Gly

Ser

Asp

His

Gly
240

Leu Asp



Ile Leu Val Hs Ay Gy Val Val Asp Lys H's Ala Thr Ser Tyr Al a 245250255
Phe HHs Gy Leu Thr Pro Ay Tyr Leu Tyr Asn Leu Thr Val Met Thr 260265270
GQu Ala Ala Ay Leu Gn Asn Tyr Arg Trp Lys Leu Val Arg Thr Ala 275280285
Pro Met GQu Val Ser Asn Leu Lys Val Thr Asn Asp Ay Ser Leu Thr 290295300
Ser Leu Lys Val Lys Trp Gn Arg Pro Pro Ay Asn Val Asp Ser Tyr
305310315320 Asn Ile Thr Leu Ser His Lys Ay Thr Ile Lys Qu Ser Arg val
Lev 325330335 Ala Pro Trp Ile Thr u Thr H's Phe Lys GQu Leu VaI r%Gy
Arg 340345350 Leu Tyr G n Val Thr Val Ser Cys Val Ser Ay G u TEUPS

G n 355360365 I;/ys Met Al a Val Arg Thr Phe Lys Gy Asn Ser Ala Asp Ile
G n 370375886" 38%3‘9?%95@0@@’8& PerPrg>Ash lefé‘ef_ %éf’h Gy Leu Asp Ser Thr
Arg Thr Ay H's 405410415 His Hi s HS His Hs 420 <':§10> 6 <211> 247 <212>
PRT <213> Hono sapi ens <400> 6

Phe His Giy Leu Thr Pro Gly Tyr Leu Tyr Asn Leu Thr Val Met Thr
260 265 270

Glu Ala Ala Gly Leu Gln Asn Tyr Arg Trp Lys leu Val Arg Thr Ala
275 280 285

Pro Met Glu Val Ser Asn Leu Lys Val Thr Asn Asp Gly Ser Leu Thr
290 295 300

Ser Leu Lys Val Lys Trp Gln Arg Pro Pro Gly Asn Val Asp Ser Tyr
305 310 315 320

Asn Ile Thr Leu Ser His Lys Gly Thr Ile Lys Glu Ser Arg Val Leu
325 330 335

Ala Pro Trp Ile Thr Glu Thr His Phe Lys Glu Leu Val Pro Gly Arg
340 345 350

Lew Tyr Gln Val Thr Val Ser Cys Val Ser Gly Giu Leu Ser Ala Gin
355 360 365

Lys Met Ala Val Gly Arg Thr Phe Pro Leu Rla Val Leu Gln Leu Arg
370 375 380

Val Lys His Ala Asn Glu Thr Ser Leu Ser Ile Met Trp Gln Thr Pro
385 390 395 400

Val Ala Glu Trp Glu Lys Tyr Ile Ile Ser Leu Ala Asp Arg Asp Leu
405 410 415

Leu Leu Ile His Lys Ser Leu Ser Lys Asp Ala Lys Glu Phe Thr Phe
420 425 ) 430

Thr Asp Leu Val Pro Gly Arg Lys Tyr Met Ala Thr Val Thr Ser Ile
435 440 445

Ser Gly Asp Leu Lys Asn Ser Ser Ser Val Lys Gly Arg Thr Val Pro
450 455 460

Ala Gln Val Thr Asp Leu His Val Ala Asn Gln Gly Met Thr Ser Ser
465 470 475 480



Met
Gn
Lys

Pro
Leu
Arg
Val

Pro
Ann
Ser
Phe

Leu
Thr
Al a
Asn
Tin
Adn
Tin
Ser
Ser
Asn
Lys
Set

Ser Hs Ay Ala Ay
Gy Leu Ala Qu Pro
Set Ser His Ser Val
Phe Ser Leu lle Tyr
Phe Arg Il e Asp Asn
Ala Ay Thr Ile Tyr
Val Val Leu G n Thr
Lys A u Lys Thr Thr

Ser Gy Lys Val Thr
aG# TS G T

Tyr Asn Ile Ala Ile Thr Ala

Leu Ala Leu
G u Arg Cys
Ser Ile Gn
Ser Ser Asp
Thr Thr Tyr

Asn Phe Lys |

Asp Pro Leu

Trp
Asn
Trp
Thr
Ay

| e

Pro

Ser Thr Ay Leu
Ser '!é/r a
VAe S

al

u Val

& PFH

Val Tyr Thr Asn Gy Set Thr Val

Val Leu Leu Ile His Glu Asn Val Val Ile Lys Asn

500

505

Ser Glu Thr Ser Arg Tyr Ser Phe His Ser Leu

3i5

Tyr Ser Val Val Val Thr Th
530 53

520

Ser
Lys

Lys

r Val Ser Gly Gly Ile

5

Val Vval Val Glu Gly Arg Thr vVal Pro

545 550

Val Asn Asn Ser Gly Arg Asn Asp Tyr

565

Ala Pro Gly Asp Val Asp Asn Tyr Glu

580

585

Lys Val Val Gln Ser Leu Val Ile Ala

585

600

Phe Ser Ser Leu Thr Pro Gly Arg Leu
610 615

Arg Ser Gly Lys Tyr Glu Asn His Ser

625 630

Pro Asp Lys Val Gln Gly Val Ser Val

645

Tyr Leu Arg Val Ser Trp Val His Ala

660

665

Glu Val Thr Ile Lys &Asn Lys Asn Asn

675

680

Pro Lys Ser Glu Asn Glu Cys Val Phe

690

Leu Tyr Ser Val Thr Val Thr Thr Lys

705 710

Ser

Leu

570

Val

Lys

Tyr

Phe

Ser

650

Thr

Phe

Val

695

Ser

Ser

555

Ser

Thr

Ser

Thr

Ser

635

Asn

Gly

Ile

Gln

540

Val

Val

Leu

Val

Val

620

Gln

Ser

Asp

Gln

Leu

700

Gly
715

Gln

Ile Thr Leu Ser Leu 151015 Leu
Phe Thr Leu Ala 202530 du Ser
Arg Ile Leu 354045 Ay Ser Pro
Leu Gy 505560 Ala Ala Leu Cys
Cys 65707580 Asn Leu G n Asp
I1e 859095 Set Leu Asp Gu Qu
100105110 Pro Ala Arg_Phe Gy
115120125 His Val 18p24P5Thr
130135140 G n lien-Phe Asp Gu
TA5TS0X55180 Page 28 of 46
Gy @y Lys Arg Ser 180185190
Gy Aso Ser Ala Asp 195200205

Glu Ser Tle Ser
510

Ser Gly Ser Leu
525

Ser Ser Arg Gln

Ser Gly Vval Thr
560

Ser Trp Leu Leu
575

Ser His Asp Gly
530

Arg Glu Cys Ser
605

Thr Ile Thr Thr

Glu Arg Thr Vval
640

Ala Arg Ser Asp
655

Phe Asp His Tyr
670

Thr Lys Ser Ile
685

Val Pro Gly Arg

Tyr Glu Ala Asn
729




Ile Gn Hs Ser Ay Ay Arg Ser Ser Leu u Ay Pro Arg Phe G n 210215220
Gy Lys Pro lle Pro Asn Pro Len Len Gy Len Asp Ser Thr Arg Thr
225230235240 Ay His Hs Hs Hs Hs H's 245 <210> 7 <211> 1632 <212> PAT
<213> MIs nusculus <400> 7 Met Len Arg Hs Ay Ala Len Thr Ala Len Trp Ile
Thr Len Ser Val 151015 Val Gn Thr dy Val Ala Gn Gn Val Lys Cys Asn Phe
Thr Leu Leu 202530 G n Set Arg Val Set Set Leu Set Ala Set Ile Gn Trp Arg
Thr Phe 354045 Ala Ser Pro Cys Asn Phe Ser Len Ile Tyr Ser Set_Asp_Thr Set
Ay 505560 Pro Met Trp Cys His Pro Ile Arg Ile Asp Asn Phe Thrpaﬁf/gs 0 oys
65707580 Asn Pro Lys Asp Len G n Ala Gy Thr Val T){r Asn Phe Arg Ile Val
859095 Set''LeR REFBYY &Fh T 0SBt THir “LefY\VA® e . P Thr Asp Pro Len
100105110 Pro Pro Al a Phe G n Val " 'Asn Arg Gu Lys Thr Ala Set Thr Thr

115120125

Ile Gln His Ser Gly Gly Arg Ser Ser Leu Glu Gly Pro Arg Phe Glu
740 745 750

Gly Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Arg Thr
155 760 765

Gly His His His His His His
770 115

<210> 5

<211> 421

<212>» PRT

<213> Homo sapiens

<404> 5

Met Leu Ser His Gly Ala Gly Leu Ala Leu Trp Ile Thr Leu Ser Leu
1 5 10 15

Leuv Gin Thr Gly Leu Ala Glu Pro Glu Arg Cys Asn Phe Thr Leu Ala
20 25 30

Glu Ser Lys Ala Ser Ser His Ser Val Ser Ile Gln Trp Arg Ile Leu
35 40 45

Gly Ser Pro Cys Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu Gly
50 55 60

Ala Ala Leu Cys Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr Gly Cys
65 70 75 80

Asn Leu Gln Asp Leu GIn Ala Gly Thr Ile Tyr aAsn Phe Lys Ile Ile
85 90 95

Ser Leu Asp Glu Glu Arg Thr Val Val Leu Gln Thr Asp Pro Leu Pro
100 105 110

Pro Ala Arg Phe Gly Val Ser Lys Glu Lys Thr Thr Ser Thr Gly Leu
115 120 125

His Val Trp Trp Thr Pro Ser Ser Gly Lys Val Thr Ser Tyr Glu Val
130 135 1490

Gln Leu Phe Asp Glu Asn Asn Gln Lys Ile Gln Gly Val Gln Ile Gln



Page 29 of 46 Leu Gn Val Arg Trp Thr Pro Ser Ser Ay Lys Val Ser Trp Tyr
G n 130135140 Val G n Leu Phe Asp Hi's Asn Asn Gn Lys Ile Gn du Val Gn
Val 145150155160 G n G n Ser Thr Thr Trp Ser G n Tyr Thr Phe Leu Asn Leu

Thr G n 165170175 Gy Asn Ser Tyr Lys Val Ala lle Thr Ala Val Ser Ay Gn
Lys Arg 180185190 Ser Phe Pro Val Tyr Ile Asn Ay Ser Thr Val Pro Ser Pro
Val Lys 195200205 Asp Len Ay Ile Set Pro Asn Pro Ann Ser Leu Leu lle Ser
Trp Ser 210215220 Arg Ay Set Ay Asn Val Gn Gn Tyr Arg Len Val Len Mt
Asp Lys 225230235240 Ay Ala Ile Val Gn Asp Thr Asn Val Asp APigeAfgf%sp

Thr Ser Tyr 245250255 Ala Phe H's Gn Len Thr Pro Ay H's Len Tyr Asn Len
Thr Ile v%/?P 260265270 ThHrP®Met Ala Set &Y% Len Gn Asn®Ser Arg Trp Lys Len
Val Arg Thr 275280285 Ala Pro Met G u Val Ser Asn Len Lys Val Thr Ann Asp
Ay Arg Leu 290295300 d hken S6f tHethAs: Mal adaySeuTIR 22k B1LYS Pro Pro Ay Asp
Val Asp Ser 305310315320 170 175

Ser Lys Tyr Asn Ile Ala Ile Thr Ala Val Ser Gly Gly Lys Arg Ser
180 185 190¢

Phe Ser Val Tyr Thr Asn Gly Ser Thr Val Pro Ser Preo Val Lys Asp
195 200 205

Ile Gly Ile Ser Thr Lys Ala Asn Ser Leu Leu Ile Ser Trp Ser His
210 215 220

Gly Ser Gly Asn Val Glu Arg Tyr Arg Leu Met Leu Met Asp Lys Gly
225 230 235 240

Ile Leu Val His Gly Gly Val Val Asp Lys His Ala Thr Ser Tyr Ala
245 250 255

Phe His Gly Leu Thr Pro Gly Tyr Leu Tyr Asn Leu Thr Val Met Thr
260 265 2790

Glu Ala Ala Gly Leu Gln Asn Tyr Arg Trp Lys Leu Val Arg Thr Ala
275 280 285

Pro Met Glu Val Ser Asn Leu Lys Val Thr Asn Asp Gly Ser Leu Thr
290 295 300

Ser Leu Lys Val Lys Trp Gln Arqg Pro Pro Gly Asn Val Asp Ser Tyr
305 310 ' 315 320

Asn Ile Thr Leu Ser His Lys Gly Thr Ile Lys Glu Ser Arg val Leu
325 330 335

Ala Pro Tzrp Ile Thr Glu Thr His Phe Lys Glu Leu Val Pro Gly Arg
340 345 350

Leu Tyr Gln Val Thr Val Ser Cys Val Ser Gly Glu Leu Ser Ala Gln
355 360 365

Lys Met Ala Val Gly Arg Thr Phe Lys Gly Asn Ser Ala Asp Ile Gln
370 375 380

His Ser Gly Gly Arg Ser Ser Leu Glu Gly Pro Arg Phe Glu Gly Lys



Tyr

Set Ile Thr Len Ser Hs Gn Ay Thr Ile Lys Gn Set Lys Thr 325330335

Len Ala Pro Pro Val Thr Gn Thr G n Phe Lys Asp Len Val Pro Ay ako345350

Arg

Len Tyr Gn Val Thr Ile Ser Cys Ile Ser Ay Gn Len Ser Al a 355360365

Page 30 of 46 Gu Lys Ser Ala Ala Ay Arg Thr Val Pro Qu Lys Val Arg Asn

Leu
Thr
Asn
Hi s
Ile
Gn
Al a
du
Ile
Leu

370375380 Val Ser Tyr Asn GQu Ile Trp Met Lys Ser Phe Thr Val Asn Trp
385390395400 Pro Pro Ala Gy Asp Trp GQu H's Tyr Arg Il e Val Leu Phe
G u 405410415 Ser Leu Val Leu Leu Asn Thr Thr Val Ay Lys %UNCFEI 46Thr
Tyr 420425430 Ala Leu Asp Ay Leu Glu Leu lle Pro Ay Arg §’/¢J Gu
G u 435440445 Val Ile Val Gu Ser 5y Asn Leu Arg Asn Set Qu Arg Cys
Ay 455455460 Arg THr°val Pro Leu Al val Leu G nifeu Arg Val Lys His
Asn 465470475480 A u Thr Ser Leu Ay Ile Thr Trp Arg Ala Pro Leu Gy
Trp Gizu 185490495 rbysu Tyr cli eed h® Sor THreargMetr AspiiArg A u Leu Leu Val
Hi s Lys 500505510%Ser Leu Set L§y< Asp Ala Lys ‘&u Phe Thr Phe Thr Asp

Met Pro
His His His His His
420

<210> 6

<21i> 247

<212> PRT

<213> Homo sapiens

<400> 6

Met Leu Ser His Gly Ala Gly Leu Ala Leu Trp Ile Thr Leu Ser Leu
1 3 10 15

Leu Gln Thr Gly Leu Ala Glu Pro Glu Arg Cys Asn Phe Thr Leu Ala
20 25 30

Glu Ser Lys Ala Ser Ser His Ser Val Ser Ile Gln Trp Arg Ile Leu
35 40 43

Gly Ser Pro Cys Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu Gly
50 55 60

Ala Ala Leu Cys Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr Gly Cys
65 70 75 g0

Asn Leu Gln Asp Leu Gin Ala Gly Thr Ile Tyr Asn Phe Lys Ile Ile
85 90 95

Ser Leu Asp Glu Glu Arg Thr Val Val Leu Gln Thr Asp Pro Leu Pro
100 105 11¢

Pro Ala Arg Phe Gly Val Ser Lys Glu Lys Thr Thr Ser Thr Gly Leu
115 120 125

His Val Trp Trp Thr Pro Ser Ser Gly Lys Val Thr Ser Tyr Glu Vval
130 135 1440

T ‘G‘ln“‘ITefu—“'Phe_'Asp"“Giu 'A'Sl’i Asn Gin Lys I’l"e"Gl’n’"Gljr’"Vél’”Gl’n"'Ile GIn
145 i50 i55 160

Glu Ser Thr Ser Trp Asn Glu Tyr Thr Phe Phe Asn Leu Thr Ala Gly
165 170 175



515520525 Ay Arg Asn Tyr Lys Ala Thr Val Thr Ser Met Ser Gy Asp Leu Lys
530535540 G n Set Ser Set Ile Lys Gy Arg Thr Val Pro Ala G n Val Thr Asp
545550555560 Leu His Val Asn Asn Gn Gy Mt Thr Ser Ser Leu Phe Thr Asn

Trp 565570575 Thr Lys Ala Leu Ay Asp Val Qu Phe Tyr G n Val Leu Leu lle
Hi s 58058559a 3 u Asn Val Val Val Lys Asn Qu Ser Val Ser Ser Asp Thr Set
Arg 595600605 Page 31 of 46 Tyr Her Phe Arg Ala Lev Lys Pro Ay Her Leu
Tyr Her Val Val Val 610615620 Thr Thr Val Her Ay Gy lle Henger Arg Gn
Val Val Ala Gu Gy 625630635640 Arg Thr Val Pro Ser Her Val HEFES@EPYT4f

Thr Val Asn Asn Her Ay 645650655 Arg Asn Asp Tyr Leu Her Val Her Trp Leu
Pro Ala Pro Ay du Val 660665670 Asp His Tyr Val Val Her Leu Her Hs Qu
Gy Lys Vad:r Asprya iinPhe 07568068214 esh klecl) &1, AL@ Ayssdder Val Her G u Cys
Ser Phe Her Her LewoThr 69069570Qs#ro Ay Arg Leaw Tyr Asn Val Thr Val Thr
Thr Lys Her Ay Asn Tyr 705710715720

Phe Ser Val Tyr Thr Asn Gly Ser Thr val Lys Gly Asn Ser Ala Asp
185 200 205

Ile Gin His Ser Gly Gly Arg Ser Ser Leu Glu Gly Pro Arg Phe Glu
210 218 229

Gly Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Arg Thr
225 23¢ 235 240

Gly His His His His His His
245

<210> 7

<211>» 1632

<212> PRT

<213> Mus musculus

<400> 7

Met Leuw Arg His Gly Ala Leu Thr Ala Leu Trp Ile Thr Leu Ser Val
1 5 10 15

Val Gln Thr Gly val Ala Glu Gln Val Lys Cys Asn Phe Thr Leu Leu
20 25 30

Glu Ser Arg Val Ser Ser Leu Ser Ala Ser Ile Gln Trp Arg Thr Phe
35 40 45

Ala Ser Pro Cys Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Ser Gly
50 55 60

Pro Met Trp Cys His Pro Ile Arg Ile Asp Asn Phe Thr Tyr Gly Cys
65 70 75 80

Asn Pro Lys Asp Leu Gln Ala Gly Thr Val Tyr Asn Phe Arg Ile Val
85 20 95

Ser Leu Asp Gly Glu Glu Ser Thr Leu Val Leu Gla Thr Asp Pro Leu
e e e = S 100 - D LT —— ,,,,,,I 075,,, [ e - 110 - e PR

Pro Pro Ala Arg Phe Glu Val Asn Arg Glu Lys Thr Ala Ser Thr Thr
115 120 125



Ala Her H's Her Phe Thr Qu Qu Arg
Ile Her Val Her Asn Her Ala Arg
Hs Ala Thr Ay Asp Phe Asp
Phe Ile G n Thr

dy

Trp Val
Asn Arg A u Her

Gu Cs Qu Phe Ile Gu Leu Val

785790795800 Val
805810815 Arg Thr Ile Pro Qu Pro Val

Ay
Her
Val

Met
Lys
Leu
Thr

Her Thr

Lys Her

Lys
Pro
Ay Gn Tyr

Thr Val

Her Asp Tyr

Thr

Pro Asp Lys
Leu
Hs Tyr du Val

Ile Pro Lys

Gy Arg Leu Tyr

Gu Al a Her
Lys Asp Leu Thr

Lys

Thr

Her
Her

Val G n 725730735

Val Her
Ile Lys
d u Asn
Val Thr

740745750
755760765
770775780

GQu Gn dy Thr

Leu Leu Asn Arg

820 - 82583D Thr G u Asp Leu His Val Thr Trp Ser Arg Al a ABedd§f4fsp

Asp 835840845 Page 32 of 46 Gn Tyr G n Val
Lys Val Phe Pro H s 850855860 Ile H s Len Val

Phe THF AfaLE Fft "85
Thr Ile Ser Ay Asp Va

Val Pro Ser Thr Val

145

Gin Glu Ser Thr Thr
165

Gly Asn Ser Tyr Lys
180

Ser Phe Pro Val Tyrx
195

Asp Leu Gly Ile Ser
210

Arg Gly Ser Gly Asn
225

Gly Ala Ile Val Gln
245

Ala Phe His Glu Leu
260

Thr Met Ala Ser Gly
275

Ala Pro Met Glu Val
290

Thr Ser Leu Asn Val
305

Tyr Ser Ile Thr Leu
325

Leu Ala Pro Pro Val

Arg Leu Tyr Gln Val
355

. ,,,,,3\40,,,, e

Lys

Val Gln Leu Phe Asp His Asn Asn Gln Lys Ile Gln Glu Vval Gln val

150

Trp

Val

Ile

Pro

Val

230

Asp

Thr

Leu

Ser

Lys

310

Ser

Ser Gin

Ala Ile

Asn Gly
200

Asn Pro
215

Glue Gln

Thr Asn

Pro Gly

Gln Asn

280

Asn Leu
295

Trp Gln

His Gln

Thr Glu Thr

Thr

Ile Ser
360

Tyr

Thr

185

Ser

Asn

Tyr

Val

His

265

Ser

Lys

Lys

Gly

Gln

Cys

Thr

170

Ala

Thr

Ser

Arg

Asp

250

Leu

Arg

Val

EFro

Thr

330

Phe

Ile

S70875530 P16
885890895 G n

155

Phe

Val

Val

Leu

Leu

235

Arg

Tyr

Trp

Thr

Pro

315

Ile

Lys

Ser

Leu

Ser

Pro

Leu

220

Val

Arg

Asn

Lys

Asn

300

Gly

Lys

Asp

T

Gly

G n Len Leu Phe Asn Asp
Asn _Thr Ala Thr G n Tyr

vV ArGPHYS ®fYr Lys Ile Len Val

i

n Ser Ala Phe Ile Gn Gy Len

Asn

Gly

Ser

205

Ile

Leu

Asp

Leu

Leu

285

Asp

Asp

Glu

Leu

Glu
365

Leun

Glu

190

Pro

Ser

Met

Thr

Thr

270

Val

Gly

Val

Ser

Val

Leu

Thr

175

Lys

Val

Trp

Asp

Ser

255

Ile

Arg

Arg

Asp

Lys

335

Pro

Ser

160

Glu

Arg

Lys

Ser

Lys

240

Tyr

Val

Thr

Leu

Ser

320

Thr

Gly

g

Ala



900905910 Asn Ile Hs Ile Ser Ala Asn Gy Ala Thr Asp Arg Len Met Val Thr
915920925 Trp Set Pro Ay Ay Ay Asp Val Asp Ser Tyr Val Val Set Al a Phe
930935940 Arg G n Asp Gn Lys Val Asp Ser Gn Thr Ile Pro Lys H's Ala Set
945950955960 G n His Thr Phe H's Arg Len Gn Ala Ay Ala Lys Tyr Arg lle
Al a 965970975 Ile Val Ser Val Set Ay Ser Len Arg Asn Gn Ile Asp Ala Len
Ay 980985990 G n Thr Val Pro Ala Ser val Gn Qu Val Val Ala Ala Asn Ala
Tyr 99510001005 Set Set Asn Ser Len Thr Val Ser Trp G n Lys AIGg E@ﬂf y Val

101010151020 Ala Gu Arg Tyr Asp Ile Len Len Len Asn G n Asn
102510301035 Leu Set Asn Val Ser Qu Pro Ala Thr Ala Arg G n H s Lys Phe

1040104519K0:.G £ As - AT AV e Y4 t Gn lle Leu Thr
LY@ d AIEQ%JQEQ Fr’f;pvﬁ ¥ OLé% Ivge{ ggf{/ K y Leu Phe Ser Lys

-1-95-5-----370------------ =75 - 1- 060- 19
Gn Ser Gn AI a Gn dy Arg 107010751080 Page 33 of 46 Thr Val Pro Al a
Al a Val T\I;]arl ﬁ%nl‘yr Ars]n E\g I_Ilel %rprlgt %susésghesrehrr Val Asn Trp Thr

385 390 395 400

Pro Pro Ala Giy Asp Trp Glu His Tyr Arg Ile Val Leu Phe Asn Glu
405 410 415

Ser Leu Val Leu Leu Asn Thr Thr Val Gly Lys Glu Glu Thr His Tyr
420 425 430

2la Leu Asp Gly Leu Glu Leu Ile Pro Gly Arg Gin Tyr Glu Ile Glu
435 440 445

Val Ile Val Glu Ser Gly Asn Leu Arg Asn Ser Glu Arg Cys Gln Gly
450 455 460

Arg Thr Val Pro Leu Ala Val Leu Gln Leu Arg Val Lys His Ala Asn
465 470 475 480

Giu Thr Ser Leu Gly Ile Thr Trp Arg Alaz Pro Leu Gly Glu Frp Glu
485 430 435

Lys Tyr Ile Ile Ser Leu Met Asp Arg Glu Leu Leu Val Ile His Lys
500 505 510

Ser Leu Ser Lys Asp Ala Lys Glu Phe Thr Phe Thr Asp Leu Met Pro
515 520 525

Gly Arg Asn Tyr Lys Ala Thr Val Thr Ser Met Ser Gly Asp Leu Lys
330 535 540

Gln Ser Ser Ser Ile Lys Gly Arg Thr Val Pro Ala Gln val Thr Asp
545 550 555 560

Leu His Val Asn Asn Gln Gly Met Thr Ser Ser Leu Phe Thr Asn Trp
565 570 575

Thr Lys Ala Leu Gly Asp Val Glu Phe Tyr Gln Val Leu Leu Ile His
R S 580 - - ,585,7, - 37976 - e

Glu Asn Val Val Val Lys Asn Glu Ser Val Ser Ser Asp Thr Ser Arg
585 600 605



108510901095
110011051110
111511201125
113011351140
114511501155
116011651170
117511801185
119011951200
120512101215
122012251230_ V.

ro dy Arg yr
123512401%559/339“%%6 Pééﬁeﬁiﬁs If§/% G%F“TH‘F“

Ser Arg
Set Trp
Gu Arg
Asn Leu
Ser Gy
Pro Al a
Asp Ser
Phe Tyr
Asn Trp

Tyr

Tyr Asn Ile

Al a
Leu
du
Al a
Len
du
Lys

Phe
Phe
Asp
Arg
Asn
Hi s
Ser
Leu
ASD

Leu Ser

G n Val
Gn Qy
Leu Set
Val Asn
Trp Phe
Leu Ile
Gu Lys

125012551260 Pro Pro Set Leu Leu Ser

126512701275 Ala Ile Thr Trp Lys Gy Pro
12801290 'Ihr Thr Val Ser Gly Gly Ile Ser Ser Arg Gln
630

Arg Thr Val Pro Ser Ser Val Ser Gly Val
645
Arg Asn Asp Tyr Leu Ser Val Ser Trp

Asp His Tyr Val Val Ser Leu Ser His

Leu Ile Ile Ala Lys Ser Val Ser Glu

660

675

690

Pro Gly Arg Leu Tyr Asn Val Thr val

705

Ala Ser His Ser Phe Thr Glu Glu Arg

725

Gly Ile Ser Val Ser Asn Ser Ala Arg

Trp Val His Ala Thr Gly Asp Phe Asp

Asn Arg Glu Ser Phe Ile Gln Thr Lys

740

755

770

Glu Cys Glu Phe Ile Glu Leu Val Pro

785

Val Ser Thr Lys Ser Gly Gln Tyr Glu
805

Arg Thr Ile Pro Giu Pro Val Lys Asp Leu

Thr Glu Asp Leu His Val Thr Trp Ser Arg Ala Asn

835

Ay
Leu
Pro
Met

du
Leu
Trp
Tyr
Val

Thr

Phe

635

Thr

650

665

680

695

710

Leu

Glu

Cys

Thr

Thr

Pro

Gly

Ser

Thr

715

Val

730

745

760

775

750

Ser

His

Thr

Gly

Ala

Asp

Tyr

Ile

Arg

795

Ser

810

840

825

Thr

Ser
Asp
Ser
Val
Phe
Hi s
Set
Ay

Thr Al a
Asn Pro
Val G n
Lys Met
Phe I1le
Ay Set
Pro Al a
Asn Pro Asn
Thr Gn Trp Arg
Leu Tyr Val \Val
%gysezﬁ trdy Ag

a Asp Val Al a
Pro Asp Trp Thr

Val Val Ala Glu Gly
640

Trp
Tyr
Leu
Tyr
Ser
Lys
Set

Ser
655

vVal Asn Asn Gly

Ala Pro Gly Glu Vval

670

val Gln Phe

685

Lys Asp

Phe Ser Ser Leu Thr

700

Gly Asn Tyr

720

Lys Ser

Val Gln

735

Pro Asp Lys

Leu Lys Val Ser

750

Tyr

Val Thr Ile

765

Glu Lys

Pro Ser Glu Asn

780

Lys

Thr
800

Leu Tyr Ser Val

Thr
815

Glu Gln Gly Gly

Leu Leu Asn Arg Ser

B

Gly
845

Asp Val Asp

du
Arg
Phe
Ile
Ay
Arg
Ay As
Thr
Phe
Thr
Thr
Asn
Asp

A u Leu
Leu G n
Phe G n
Thr H s
Thr Val
Thr Thr
Phe Asp
L;‘?&ge@wf‘é n
Gn @y Leu
Hs Ser Ay
Ala Pro Ser
Thr Set Leu
Tyr Ass Asp

Ay
Thr
Ser
Val
Arg
Asn



Phe Gn Len Gn Trp Phe Pro Ay Asp Ala Len Thr
Page 34 of 46 Pro Tyr

131013151320 Hi s
132513301335 Asp
134013451350 Thr
135513601365 Ser
137013751380 Asp
138513901395 G n
140014051410 Met
141514201445+
143014351440ssbhr
144514501455 Asn
1460146514170

865

Ser
Pro Ay Arg Ser Tyr Gn
Ser Trp Lys Thr Tyr Ser
Lys Pro Asp Lys Ile Gn
Thr Ala Ile Ala Cys Ser
Gy Tyr Ser Ile Gn Cys
Phe Ser Arg Lys Len Gn
Met Len Val Pro His Lys

élus%%r g%LEEES;LXU @Eg A;H1£sﬁsﬁgt

Met Ile Asps Arg Pro Pro
Gn Lys Asp Val Len Ile

His Leu Val Asn Thr Ala Thr Glu Tyr Lys

870 875

Pro Gly Arg His Tyr Lys Ile Leu Val Leu Thr

885 890

Gln Gln Ser Ala Phe Ile Glu Gly Leu Thr Val

200 205

Asn Ile His Ile Ser Ala Asn Gly Ala Thr asp

915

920

Trp Ser Pro Gly Gly Gly Asp Val Asp Ser Tyr

930

Arg Gin Asp Glu Lys Val Asp Ser Gln Thr

945

Glu His Thr Phe His Arg Leu Glu Ala Gly

Ile Val Ser Val Ser Gly Ser Leu Arg Asn

Gln Thr Vval
995

Ser Ser
1010

Ala Glu
1025

Leu Ser
1040

Glu Asp Leu Thr Pro Gly

oG55

Val Ser
1070

Asn Ser Leu Thr

Arg Tyr Asp Ile

Asn Val Ser (lu

Gly Gly Leu Phe

935

Ile

950 955

Ala

965 970

Gln

980 985

Pro Ala Ser Val Gln
1060

1015

Leu
1030

1045

Lys
~+060-

Ser
1075

Ser Arg Lys Ser

Val Ser Trp Gln Lys Ala

Leu Leu Asn Glu Asn

Pro Ala Thr Ala Arg Gln

Lys Tyr Lys Met Gln

Lys Glu Ser Gln Ala

Il e Phe Asn 129513001305

GQu dy Arg Ile Val Tyr @y Len
Phe Ser Val Lys Tin Val Ser Gy
Lys Pro Ile Ser Ay Ser Val Arg
Asn Len H's Cys Arg Pro G n Asn
Trp Ile Pro Pro Asp Ser Asp Phe
Arg Lys Met Asp Thr
Lys A u Lys Ser Len Ggﬁf?e%ﬁf‘#q e
Arg Tyr Leu Val Ser Ile Lys Val
gana\{azlhe\@L & n Asp Ser Thr Ile

on Pro Pro Pro His Ile Arg Val
Ser Lys Ser Ser Ile Asn Phe Thr
Phe Thr Ala Leu Thr

880
Ile Ser Gly Asp Val
8935
Pro Ser Thr Val Lys
910
Arg Leu Met Val Thr

925
Val Val Ser Ala Phe
940
Pro Lys His Ala Ser

960
Lys Tyr Arg Ile Ala
375
Ile Asp Ala Leu Gly
990

Giu Val Val Ala Ala Asn Ala Tyr

1005

Leu Gly Val
1020

Gly Leu Leu
1035

His Lys Phe
1050

Ile Leu Thr
~ 1065 R T T T S e e

Glu Gly Arg
1080



Val Asn Cys Ser Trp Phe Ser Asp Thr Asn Ay Ala Val Lys Tyr 147514801485
Phe Ala Val Val VvVal Arg Gn Ala Asp Ser Met Asp Qu Len Lys 149014951500
Pro Gn Gn Gn H's Pro Len Pro Ser Tyr Len Qu Tyr Arg His -15051510- 1515
Asn Ala Ser Ile Arg Val Tyr G n Thr Asn Tyr Phe Ala Ser Lys 152015251530
Page 35 of 46 Cys Ala Qu Ser Pro Asp Ser Ser Ser Lys Ser Phe Asn Ile Lys
153515401545 Leu Gy Ala Au Met Asp Ser Leu Ay Ay Lys Cys Asp Pro Ser
155015551560 G n Gn Lys Phe Cys Asp Ay Pro Leu Lys Pro His Thr %a Tyr
156515701575 Arg Ile Ser Ile Arg Ala Phe Thr G n Leu Phe Asp G #ASH e
158015851590 Lys G u Phe Thr Lys Pro Leu Tyr Ser Asp Thr Phe Phe Ser Met
159516001 Pr I r Thr, Qu Ser Ju.Pro L he.dy Val Ile Qu Arg
161016151%%&3@,%%0\%& &?asvﬁ éﬁ;;@i“s“ﬁ«eg PﬁFLshﬁﬁ%’;@%’ %é‘z%efeso <210> 8 <211> 774
<212> PAT <213> Artificial

Ser Arg TIyr Leu Ser Phe Gly Trp Thr Ala Ser Glu Gly Glu Leu
1109 1105 1110

Ser Trp Tyr asn Ile Phe Leu Tyr asn Pro Asp Arg Thr Leu Gln
1115 1120 1125

Glu Arg Ala Gln Val Asp Pro Leu Val Gln Ser Phe Ser Phe Gln
1130 1135 114¢

Asn Let Leu Gln Gly Arg Met Tyr Lys Met Val Ile Val Thr His
1145 1150 1155

Ser Gly Glu Leu Ser Asn Glu Ser Phe Ile Phe Gly Arg Thr Val
1160 1165 1170

Pro Ala Ala Val Asn His Leu Lys Gly Ser His Arg Asn Thr Thr

1175 1180 1185

Asp Ser Leu Trp Phe Ser Trp Ser Pro Ala Ser Gly Asp Phe Asp
1190 1195 1200

Phe Tyr Glu Leu Ile Leu Tyr Asn Pro Asn Gly Thr Lys Lys Glu
1205 1210 1215

Asn Trp Lys Glu Lys Asp Val Thr Glu Trp Arg Phe Gln Gly Leu
1220 1225 1230

val Pro Gly Arg Lys Tyr Thr Leu Tyr Val Val Thr His Ser Gly
1235 12490 1245

Asp Leu Ser Asn Lys Val Thr Gly Glu Gly Arg Thr Ala Pro Ser
1250 1255 1260

Pro Pro Ser Leu Leu Ser Phe Ala Asp Val Ala Asn Thr Ser Leu
1265 1270 1275

Ala Ile Thr Trp Lys Gly Pro Pro Asp Trp Thr Asp Tyr Asn Asp
..-1280 - - 1285 R .. - Yo F SRR

Phe Glu Leu Gln Trp Phe Pro Gly Asp Ala Leu Thr Ile Phe Asn
1295 1300 1305



<220> <223> human- nouse chineric nol ecule <400> 8 Met Leu Arg Hs Ay Al a
Leu Thr Ala Leu Trp Ile Thr Leu Ser Val 151015 Val G n Thr Ay Val Ala Gu
Pro Gu Arg Cys Asn Phe Thr Leu Ala 202530 G u Ser Lys Ala Ser Ser Hi s Ser
Val Ser Ile Gn Trp Arg Il e Leu 354045 Ay Ser Pro Cys Asn Phe Ser Leu lle
Tyr Ser Ser Asp Thr Leu Ay 505560 Ala Ala Leu Cys Pro Thr Phe Arg Ile Asp
Asn Thr Thr Tyr Ay Cys 65707580 Asn Leu G n Asp Leu Gn Ala @Ay Thr Ile
Tyr Asn Phe Lys Ile Ile 9095 Ser Len Asp Qu GQu Arg Thr Val Val Leu Gn
Thr Asp Pro Leu Pro 100105110 Pro Ala Arg Phe G u Val ASA Arg &853¢95%Thr
Ala Ser Thr Thr Len 115120125 G n Val Arg Trp Thr Pro Ser Ser Ay Lys Val
Ser Trp T, | 35140 Len Phe p H I\/hGlnLysIIeGln
G n Val G]ylro %b%éyasei% é{)s %gj_;, Cgu Gly§[e]r|9 J}ﬁr ynl'r er Gn Tyr Thr Phe Len
Asn Len Thr u Ay 165-170175 Pan Ser Tyr Lys Val AI alle Thr Ala Val Ser

Ay Au L,¥5 Arg Ser
is Pro Gly Arg Ser Tyr Glmn Phe Ser Val Lys Thr Val Ser Gly
1325 1330 1335

Asp Ser Trp Lys Thr Tyr Ser Lys Pro Ile Ser Gly Ser Val Arg
1340 1345 1350

Thr Lys Pro Asp Lys Ile Gln Asn Leu His Cys Arg Pro Gln Asn
1355 1360 1365

Ser Thr Ala Ile Ala Cys Ser Trp Ile Pro Pro Asp Ser Asp Phe
137¢ 1375 1380

Asp Gly Tyr Ser Ile Glu Cys Arg Lys Met Asp Thr Gln Glu Ile
1385 1396 1395

Glu Phe Ser Arg Lys Leu Glu Lys Glu Lys Ser Leu Leu Asn Ile
1400 1405 1410

Met Met Leu Val Pro His Lys Arg Tyr Leu Val Ser Ile Lys Val
1415 1420 1425

Gln Ser Ala Gly Met Thr Ser Glu Val Val Glu Asp Ser Thr Ile
1430 1435 1440

Thr Met Ile Asp Arg Pro Pro Gln Pro Pro Pro His Ile Arg Val
1445 1450 1455

Azn Glu Lys Asp Val Leu Ile Ser Lys Ser Ser Ile Asn Phe Thr
1460 1465 1470 .

val Asn Cys Ser Trp Phe Ser Asp Thr Asn Gly Ala Val Lys Tyr
1475 1480 1485

Phe Ala WVal Val Val Arg Glu Alz Asp Ser Met Asp Glu Leu Lys
1490 1495 1500

Pro Glu Gln Gln His Pro Leu Pro Ser Tyr Leu Glu Tyr Arg His

Asn Ala Ser Ile Arg Val TITyr Gln Thr aAsn Tyr Phe BAla Ser Lys
1520 1525 1530



180185190 Phe

225230235240 Ala |l e Val

Pro Val Tyr
195200205 Leu Ay Ile Ser
210225220 Ay Ser Ay M Val

245250255 Phe H's G n Lou Thr
Ala Ser ply Len @ n.Asn Ser Arg Trp Lys Len.Val Arg Thr Ala

260265270 Met

275280285 Pro Met G n Val
Len Pan Val
105310115320 325330335 Ala Pro Pro Val Thr Au Thr G n Phe Lys Asp Leu Val

290295300 Ser

Pro Q 0 T
Ser Al gyg §g5%g%§§rop"lb o

65 L

e
ys

Set
Lys

Ile Mn Ay Set Thr Val Pro Sc Pro Val Lys Asp
Pro Pan Pro Wn Ser Lou Len tie Ser Trp Ser Arg

Gn Gn Tyr Arg Len Val Lou Met Asp Lys Ay

G n Asp Thr Mh Val ASp Arg Arg Asp Thr Set Tyr Al a

Pro Gy H's Leu Tyr Ass Len Thr Ile Val Thr

Mh Lou Lys Val Thr Mh Asp Ay Arg L Thr
Trp Gn Lys Pro Pro Gy Pap Val l%§f)%;‘éfr4@Tyr

r @ |, Thr e r Ile Set Gy Qu Leu
Sﬁ?ﬁg%g SXFaLYSG%I k%?g %ﬁrn%%smo Gu Lys Val Arg

Asn Leu Val 370375380 Set Tyr Asn GQu Ile Trp Met Lys Ser. Phe Thr Val Asn

1550

Gln Gln

1565

Arg Ile

1580

Trp Tilt Pro_ 385390395400
Leu Gly 2la Glu Met Asp Ser Leu Gly Gly Lys Cys Asp Pro Ser

Ser Ile Arg Ala

1555 1560

157

Phe
158

Lys Giu Phe Thr Lys Pro Leu

158

Pro Ile
i61

Gly Arg His His His His

162

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met Leu Arg His Gly

1

Val Gln

Glu Ser

Gly Ser
50

Ala Ala
65

Asn Leu

5

160

Thr Thr Gliu Ser Glu

0

5

8

774

PRT
Artificial

161

His
163

human-mouse chimeric

8
5

Thr Gly Val
20

Lys Ala Ser
35
Pro Cys Asn

Leu Cys Pro

Gln Asp Leu

Ala

Ala

Ser

Phe

Thr
70

Gln

Phe

Leu

Glu

His

Ser
55

Ala

Lys Phe Cys Asp Gly Pro Leu Lys Pro His Thr Ala Tyr

0 1575

Thr Gln Leu Phe Asp Glu Asp Leu
5 15990

Tyr Ser Asp Thr Phe Phe Ser Met
0 1605

Pro Leu Phe Gly Val 1Ile Glu Arg
5 1620

His Gly
0

melecule

Thr Ala Leu Trp Ile Thr Leu Ser Val
10 15

Pro Glu Arg Cys Asn Phe Thr Leu Ala
25 30

Ser Val Ser Ile Gln Trp Arg Ile Leu
40 45

Leu Ile Iyr Ser Ser Asp Thr Leu Gly
60

Arg Ile Asp Asn Thr Thr Tyr Gly Cys

75 80

Gly Thr Ile Tyr Asn Phe Lys Ile Ile



Pro Ala Gy Asp Trp Qu H's Tyr Arg Ile Val Leu Phe Asn G u Set 405410415
Leu Val Leu Leu Asn Thr Thr Val Gy Lys Qu GQu Tilt H's Tyr Al a 420425430
Leu Asp Gy Leu Qu Leu lle Pro Ay Arg A n Tyr Au Ile Gu Val 435440445
Ile Val GQu Set Ay Asn Leu Arg Asn Set Au Arg Cys G n Ay Arg 450455460
Tilt Val Pro Leu Ala Val Leu Gn Leu Arg Val Lys Hs Ala Asn G u
465470475460 Tilt Set Leu Ay Ile Thr Trp Arg Ala Pro Leu Gy Qu Trp Gu
Lys 485490495 Tyr Ile Ile Ser Leu Met Asp Arg Qu Leu Leu Val Ile H's Lys
Set 500505510 Leu Set Lys Asp Ala Lys A u Phe Thr Phe Thr Asp Leu Met Pro
Gy 515520525 Arg Asn Tyr Lys Ala Tilt Val Tilt Set Met Set "'°§§Gp Leu Lys
G n 530535540 Set Set Set Ile Lys Gly Arg Thr Val. Pro Ala G n Val Thr Asp
Leu 545550555500 ».,080 37 ég@hg_yﬁ\éiae}@gﬁysp&gp -G u Phe Tyr G n Val Leu
Leu Ile His AU 580585590° Asn Val Val Val Lys Asn Gu Ser. Val Ser Set Asp
Thr Ser Arg Tyr 595800605 Set Th¥5Arg Ala Leuys Pro Ay Ser Leu Tyr Ser

Val Val Val Thr

pro Ala Arg Phe Glu Val Asn Arg Glu Lys Thz Ala Ser Thr Thr Leu
115 120 125

Gln Val Arg Trp Thr Pro Ser 8er Gly Lys val Ser Trp Tyr Glu Val
130 ) 135 140

Gln Leu Phe Asp His Asn Asn Gln Lys Ile Gli Glu Val Gln Val Gla
145 150 155 150

Glu Sexr Thr Thr Trp Ser Gln Tyr Thr Fhe Leu Asa Ley Thr Glu Gly
les -170 175

Asn Ser Tyr Lys val Ala Ile Thr Ala Val Ser Gly Glu Lys Arg Ser
180 185 190

phe Pro Val Tyr Ile Asn Gly Ser Thr Val Pro Se Pro Val Lys Asp
195 200 205

Leu Gly Ile Ser Pro Asn Pro Asn Sexr Leu Leu Ile Ser Trp 8er Arg
210 215 220

Gly Ser Gly Asn Val Glu Glzn Tyr Arg Leu Val Leu Met Asp lys Gly
225 230 235 240

Ala Ile val Gln Asp Thr Asn Val Asp Arg Arg Asp Thr Ser Tyr Ala
245 250 258

Phe His Glu Leu ‘Thr Pro Gly His Leu Tyr Asn Leu Thr Ile Val Thr
260 265 270

Met Ala Ser Gly Lew Gln Asn Ser Arg Trp lLys Leu Val Arg Thr Ala
275 280 285

Pro Met Glu Val Ser Asn Leu Lys Val Thr Asn Asp Gly Arg Leu Thr
290 29% 300

Ser Leu Asn Val Lys Trp Gln Lys Pro Pro Gly Asp Val .P.sp Ser Tyr
30s 310 . 315 320

ser Ile Thr Leu Ser His Gln Gly Thr Ile Lya @lu Ser Lys “The Leu



610615620 Thr Val Ser Ay Gy Ile Ser Ser Arg Gn Val Val Ala Au Gy Arg
625630635640 Thr Val Pro Ser Ser Val Set Ay Val Thr Val Asn Asn Ser Gy
Arg 645650655 Asn Asp Tyr Leu Set Val Ser. Trp Leu Pro Ala Pro Ay du Val
Asp 660665670 His Tyr Val Val Set Leu Set Hs Gu Ay Lys Val Asp G n Phe
Leu 675680685 Ile Ile Ala Lys Ser Val Ser u Cys Ser Phe Set Ser Leu Thr
Pro 690695700 Gy Arg Leu Tyr Asn Val Thr Val Thr Thr Lys Ser @y Asn Tyr
Al a 705710715720 Set His Ser Phe Thr Qu GQu Arg Thr Lys Ay A%? §zt A%Da
Asp |le 725730735 Gn His Set Ay Gy Arg Ser Ser Leu Gu Ay P& APH Phe
Gu @y 740745750 Lys_ Pro Ile Pro Asn Pro Leu Leu Gy Leu Asp Set Thr Arg
Thr Gy 755760765 Hi s*Pis His His H& Hs 770 <210¥"9 <211> 775 <212> PAT
<213> Artificial Page 39 of 46 <220> <223> human-nouse chineric nol ecul e

Ala Pro Pro Val Thr Glu Thr Gin Phe Lys Asp Leu Val Pro Gly Arg
340 345 350

Leu Tyr Gln Val Thr Ile Ser Cys Ile Ser Gly Glu Leu Ser Ala Glu
355 360 363

Lys Ser Ala Ala Gly Arg Thr Val Pro Glu Lys Val Arg Asn Leu Val
370 375 380

Ser Tyr Asn Glu Ile Trp Met Lys Ser Phe Thr Val Asn Trp Thr Pro
385 390 395 400

Pro Ala Gly Asp Trp Glu His Tyr Arg Ile Val Leu Phe Asn Glu Ser
405 410 415

Leu Val Leu Leu Asn Thr Thr Val Gly Lys Glu Glu Thx His Tyr Ala
429 425 430

Leu Asp Gly Leu Glu Leu Ile Pro Gly Arg Gln Tyr Glu Ile Glu Val
435 440 445

Ile Val Glu Ser Gly Asn Leu Arg Asn Ser Glu Arg Cys Gln Gly Arg
450 455 460

Thr Val Pro Leu Ala Val Leu Gln Leu Arg Val Lys His Ala Asn Glu
465 470 475 48¢

Thr Ser Leu Gly Ile Thr Trp Arg Ala Pro Leu Gly Glu Trp Glu Lys
485 490 495

Tyr Ile Ile Ser Leu Met Asp Arg Glu Leu lLeu Val Ile His Lys Ser
500 505 510

Leu Ser Lys Asp Ala Lys Glu Phe Thr Phe Thr Asp Leu Met Pro Gly
515 520 525

Arg Asn Tyr Lys Ala Thr Val Thr Ser Met Ser Gly Asp Leu Lys Gln
530 535 540

Ser Ser Ser Ile Lys Gly Arg Thr Val Pro Ala Gin Val Thr Asp Leu
545 550 555 560

His Val Asn Asn §ln Gly Met Thr Ser Ser Leu Phe Thr Asn Trp Thr



<400> 9 Met Leu Arg Hs Gy Ala Leu Thr Ala Leu Trp Ile Thr Leu Set Val
151015 vVal G n Thr Ay Val Ala Au Gn Val Lys Cys Asn Phe Thr Leu Leu
202530 A u Ser Arg Val Set Set Leu Set Ala Ser Ile An Trp Arg Thr Phe
354045 Ala Set Pro Cys Asn Phe Ser Leu Ile Tyr Set Set Asp Thr Set Ay
505560 Pro Met Trp Cys His Pro Ile Arg Il e Asp Asn Phe Thr Tyr Ay Cys
65707580 Asn Pro Lys Asp Leu Gn Ala Ay Thr Val Tyr Asn Phe Arg Il e Val
859095 Ser Leu Asp Gy Qu Gu Ser Thr Leu Val Leu Gn Thr Asp Prgﬁ—lﬁf%
100105110 Pro Pro Ala Arg Phe Gy Val Set Lys Gu Lys Thr Thr S8F %f%qy
115120125 Leu H's Val Trp Trp Thr Pro Set Set Gy L)és Val Thr Set Tyr Qu
130135140 Val G n Lew®Phe Asp G u ASH Asn Gn Lys iPe Gn dy Val Gn lle
145150155160 G n Gu Ser Thr Ser Trp Asn GQu Tyr Thr Phe Phe Asn Leu Thr
Al a 1651790k78aGecy dDerashya: Eyd pASHyd ban Aliacdul &uThe BAkaivVal Ser Ay Ay Lys
Arg 180185190 Set Phe Set Val Ty#8Thr Asn Ay S& Thr Val Pro Ser Pro Val

Lys 19523205

Asn Val Val Val Lys Asn Glu Ser Val Ser Ser Asp Thr Ser Arg Iyr
595 600 605

Ser Phe Arg Ala Leu Lys Pro Gly Ser Leu Tyr Ser Val Val Val Thr
610 615 620

Thr Val Ser Gly Gly Ile Ser Ser Arg Glm Val val Ala Glu Gly Arg
625 630 635 640

Thr Val Pro Ser Ser Val Ser Gly Val Thr Val Asn Asn Sexr Gly Arg
645 650 655

Asn Asp Tyr Leu Ser Val Ser Trp Leu Pro Ala Pro Gly Glu Val Asp
660 665 670

His Tyr Val Val Ser Leu Ser His Glu Gly Lys Val Asp Gln Phe Leu
675 680 685

Ile Ile Ala Lys Ser Val Ser Glu Cys Ser Phe Ser Ser Leu Thr Pro
690 695 708

Gly Arg Leu Tyr Asn Val Thr Val Thr Thr Lys Ser Gly Asn Tyr Ala
705 710 715 720

Ser His Ser Phe Thr Glu Glu Arg Thr Lys Gly Asn Ser Ala Asp Ile
725 730 735

Gin His Ser Gly Gly Arg Ser Ser Leu Glu Gly Pro Arg Phe Glu Gly
740 745 750

Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Arg Thr Gly
755 760 765

His His His His His His
770

<210> ¢

<211> 775

<212> PRT

<213> Artificial



Asp Leu Ay Ile Ser

Page 40 of 46 Arg Ay Ser

Lys
Her

Ile
Arg
Arg
Asp
Her

Val

Leu
Arg
Asn

Pro Asn Pro Asn Ser
@y Asn Val

225230235240 Ay Ala Ile Val
Tyr 245250255 Ala Phe His Qu Leu Tin Pro Ay H's Leu Tyr Asn Leu Thr

Val
Thr
Leu
Her
Lys
Pro
Her
Asn
Trp

260265270 Thr

G n Asp Thr Asn Val

275280285 Ala Pro Mt d u Val

290295300 Thr

Ser

Leu Asn Val

Thr 325330335 Leu Ala Pro Pro
0340345350 A i

A

Leuc:379375380 Val

3 . Leu Tyr G
*3555880585° Gl;'g“elfycs Her* Al a
Her Tyr Asn

Thr 385390395400

Met Leu Arg His Gly Ala Leu Thr Ala Leu

1

5

Val Gln Thr Gly val Ala Glu

Glu

Ala

Pro

65

ASn

Ser

Pro

Leu

Val

145

Gln

Gly

Ser

20

Ser Arg Val
35

Ser Pro Cys
S0

Met Trp Cys

Pro Lys Asp

Leu Asp Gly
100

Pro Ala Arg
115

His Val Trp
130

Gln Leu Phe

Glu Ser Thr

Ser Lys Tyr

180

Phe Ser Val

- 2185,

Asp

Leu Gly Ile
210

Ser Ser Leu

Asn Phe Ser
55

His Pro Ile
70

Leu Gin Ala
85

Glu Glu Ser
Phe

Gly val

Thr Pro
135

Trp

Glu Asn
150

Asp

Ser
165

Trp Asn

Asn Ile Ala

Iyr Thr Asn

Ser Pro Asn
215

Gln

Ser

40

Len

Arg

Gly

Thr

Ser

120

Ser

Asn

Glu

Ile

Gly

Pro

Val

25

Ala

Tie

Ile

Thr

Leu

105

Lys

Ser

Gln

Tyr

Thr

185

Ser

Asn

10

Lys

Ser

Tyrx

Asp

val

90

Val

Glu

Gly

Lys

Thr

170

Ala

Thr

,29,0,,,, i e

Ser

n Val

Val

Thr

Trp Ile Thr Leu

Cys Asn

Ile Gin

Ser
60

Asn Phe

75

Tyr Asn

Leu Gln

Thr

Lys

Val
140

Lys

Ile Gin
155

Phe Phe

Val Ser

Val Pro

Leu Leu
220

Phe

Trp
45

Ser Asp

Thr

Phe

Thr

Thr

125

Thr

Gly

Asn

Gly

Ser

Ile

Thr

30

Arg

Thr

Tyr

Arg

Asp

110

Ser

Ser

Val

Leu

Gly

190

Pro

205

Ser

Il e Her
Ala Ay Arg Thr Val
Gu lle Trp Met Lys Her

Ser

15

Leu

Thr

Ser

Gly

Ile

95

Pro

Thr

Tyr

Gln

Thr

175

Lys

Val

Trp

Leu Leu Ile Set Trp Set 210215220

GQu Gn Tyr Arg Leu Val Leu Met Asp

Asp Arg Arg Asp Thr

Val

Leun

Phe

Gly

Cys

80

Val

Leu

Gly

Glu

Ile

160

Ala

Arg

Lys

Ser

Met Ala Her Ay Leu Gn Asn Her Arg Trp Lys Leu Val
Her Asn Leu Lys Val
Lys Trp Gn Lys Pro Pro Gy
305310315320 Tyr Her Ile Thr Leu Her HHs Gn dy Tin | Page B!
Thr Au Thr Gn Phe Lys Asp Leu
Cys Ile Her
Pro Gu Lys Val
Phe Thr Val

Thr Asn Asp Ay
Asp Val

u

Gy Qu



Pro Pro Ala Ay Asp Trp Qu H's Tyr Arg Ile Val Leu Phe Asn 3 u 405410415
Her Leu Val Leu Leu Asn Thr Thr Val Ay Lys GQu Qu Thr H's Tyr 420425430
Ala Leu Asp Gy Leu Qu Leulle Pro Gy Arg Gn Tyr Qu Ile Gu 4354404-45-
Val Ile Val Gu Her Ay Asn Leu Arg Asn Her Au Arg Cys G n Gy 450455460
Page 41 of 46 Arg Thr Val Pro Len Ala Val Leu G n Len Arg Val Lys Hs Al a
Asn 465470475480 G n Thr Set Len Ay Ile Thr Trp Arg Ala Pro Leu Ay Gn
Trp G n 485490495 Lys Tyr Ile Ile Ser Len Met Asp Arg G n Leu l%%?mﬁll%lle
Hi s Lys 500505510 Ser Len Ser Lys Asp Ala Lys G u Phe Thr Phe p Len
Met Pro 515520525 Ay Arg Asn Tyr Lys Ala Thr Val Thr Set Met Set Ay Asp

Len Lys 530535540 Ser t.er. | S Ar r,val Pro Ala G n Val
Thr Asp 5%@5%55?%6?6%%% ?EU{S,{E’\ E}Ks!ﬁ%Ag% ‘@qn%& fgl\%{;‘;_gr Ser Set Len Phe
Thr Asn Trp 565570575 Thr Lys Ala Len Gy Asp Val G n Phe Tyr Gdn Val Len

Len Il e H_s 580585590
Gly Ala Ile Val Gin Asp Thr Asn Val Asp Arg Arg Asp Thr Ser Tyr
245 250 255

Ala Phe His Glu Leu Thr Pro Gly His Leu Tyr Asn Leu Thr Ile Val
260 285 278

Thr Met Ala Ser Gly Leu Gln Asn Ser Arg Trp Lys Leu Val Arg Thr
275 280 285

Ala Pro Met Glu Val Ser Asn Leu Lys Val Thr Asn Asp Gly Arg Leu
290 295 300

Thr Ser Leu Asn Val Lys Irp Gln Lys Pro Pro Gly Asp Val Asp Ser
305 310 315 320

Tyr Ser Ile Thr Leu Ser His Gln Gly Thr Ile Lys Glu Ser Lys Thr
325 330 335

Leu Ala Pro Pro Val Thr Glu Thr Gln Phe Lys Asp Leu Val Pro Gly
340 345 350

Arg Leu Tyr Gln Val Thr Ile Ser Cys Ile Ser Gly Glu Leu Ser Ala
355 360 365

Glu Lys Ser Ala Ala Gly Arg Thr Val Pro Glu Lys Val Arg Asn Leu
370 375 380

Val Ser Tyr Asn Glu Yle Trp Met Lys Ser Phe Thr Val Asn Trp Ihr
385 390 395 400

Pro Pro Ala Gly Asp Trp Glu His Tyr Arg Ile Val Leu Phe Asn Glu
405 410 415

Ser Lew Val Leu Leu Asn Thr Thr Val Gly Lys Glu Glu Thr His Tyr
420 425 430

Ala Leu Asp Gly Leu Glu Leu Ile Pro Gly Arg Gln Tyr Glu Ile Glu
SR S5 X . N B T o P

Val Ile Val Glu Ser Gly Asn Leu Arg Asn Ser Glu Arg Cys Gln Gly
450 455 4860



G n Asn Val Vval Val Lys Asn Qu Ser Val
Ser Phe Arg Ala Leu Lys Pro Ay Ser
Set Ay Ay Ile Ser Ser Arg G n Val
Pro Ser

Tyr

Thr Thr Val
625630635640 Arg Thr Val
645650655 Arg Asn Asp Tyr

Ay
Val

Phe
Thr
Lys
Lys
du
Leu

660665670 Asp His Tyr Val

Val

Ser Val
Len Ser Val
Leu Set Hs Gn Ay Lys Val

Ser
6R- 5680685 Leu Ile Ile Ala Lys Set Val

Len Tyr

Set Ay Val
Ser Trp Len Pro Ala Pro Ay Gn

Ser Val
Val

Set Ser Asp Thr Set Arg 595600605

Val Val 610615620

Ala Gn dy
Thr Val

Ser G n Cys Ser Phe_Ser

690695700 Page 42 of 46 Pro Gy Arg Leu Tyr Asn Val Thr V&fF*
Phe Thr Gu GQu Arg Thr

A8y Arg Ser Ser Leu
Prasfsn Pro Leu Leu Gy
Hs Hs His 770775

Ser Gy

Asn Tyr 705710715720 Al a Ser
Ay MoV e, 3073, le G
S B e R e

H s Ser

4 ﬁsﬁﬁg

Prolle

Asp Ser Thr Arg Thr 755760765 Ay H's His His

Pro Leu Gly Glu

Glu Thr Sexr Leu Gly Ile Thr Trp Arg Ala

485

Lys Tyr Ile Ile Ser
500

Ser Leu Ser Lys Asp
515

Gly Arg Asn Tyr Lys
530

Gln Ser Ser Ser Ile
545

Leu His Val Asn Asn
565

Thr Lys Ala Leu Gly
580

Giu Asn Val val val
585

Tyr Ser Phe Arg Ala
610

Thr Thr Val Ser Gly
625

Arqg Thr Val Pro Ser
645

Arg Asn Asp TIyr Leu
660

Asp His Tyr Val Val
e - ,,,,,63}5,,7 R .

Leu Ile Ile Ala Lys
690

Leu

Ala

Ala

Lys

550

Gln

Asp

Lys

Leu

Gly

630

Ser

Ser

Ser

Ser

Met
Lys
Thr
535
Gly
Gly
Val
Asn
Lys
615
Ile
Val
Val
Leu

Val
695

480

Asp Arg Glu

Glu

520

Val

Arg

Met

Glu

Glu

600

Pro

Ser

Ser

Ser

Ser

Ser

505

Phe

Thr

Thr

Thr

Phe

585

Ser

Gly

Ser

Gly

Trp
665

His

Glu

Thr

Ser

Val

Ser

570

Tyr

Val

Ser

Arg

vVal

650

Leu

Glu

Cys

Leu

Phe

Met

Pro

555

Ser

Gln

Ser

Leu

Gln

635

Thr

Pro

Gly

Ser

Leun

Thr

Ser

540

Ala

Leu

Val

Ser

Iyr

620

Val

Val

Ala

Lys

__6_8_5___.._._... .

Phe
7400

val Ile
510

Asp Leu

525

Gly Asp

Gln val

Phe Thr

Leu Leu

5%0

Asp Thr

605

Ser Val

Val Alsa

Asn Asn

Pro Gly

670

val Asp

Ser Ser

Trp

495

His

Met

Leu

Thr

Asn

575

Ile

Sex

Val

Glu

Ser

655

Glu

Leu

Gln

Glu
Lys
Pro
Lys
Asp
560
Irp
His
Arg
Val
Gly
640
Gly
Val

Phe

Thr

Asp

ﬁsif’is

Asn Asn Ser

G n
Len
Thr



<210> 10 <211> 774 <212> PRT <213> Artificial <220> <223> human- nouse
chineric nol ecule <400> 10 Met Leu Arg Hs Gy Ala Leu Thr Ala Leu Trp Ile
Thr Leu Ser Val 151015 Val Gn Thr dy Val Ala Gu Pro u Arg Cys Asn Phe
Thr Leu Ala 202530 A u Ser Lys Ala Ser Ser His Ser Val Ser Ile Gn Trp Arg
Ile Leu 354045 Ay Ser Pro Cys Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu
Ay 505560 Ala Ala Leu Cys Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr Ay Cys
65707580 Asn Leu G n Asp Leu Gn Ala Gy Thr Ile Tyr Asn Phe Légs I&eJIe
859085 Ser Leu Asp Gu G u Arg Thr Val Val Leu Gn Thr Asp Pro" 18848
100105110 Pro Ala Arg Phe Gy Val Ser Lys Qu Lys Thr Thr Ser Thr Ay Leu
115120125, Hi s, .V} r Ser,. Set l.,fhr Set Tyr G u Val
1301351405% %YL%JS %&2@/{;@3 gg{f et %e;nw?y%“ﬁ’lé %ﬂnfggi y Val Gn lle Gn
145150155160 A u Set Thr Ser Trp Asn GQu Tyr Thr Phe Phe Asn Len Thr Al a

Gy 165170175
Ala Ser His Ser Phe Thr Glu Glu Arg Thr Lys Gly Asn Ser Ala Asp
725 730 735

Ile Gln His Ser Gly Gly Arg Ser Ser Leu Glu Gly Pro Arg Phe Glu
740 745 750

Gly Lys Prxo Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Arg Thr
755 760 765

Gly His His His His His His
7170 775

<210> 10

<211> 774

<212> PRT

<213> Artificial

<220>
<223> human—-mouse chimeric meolecule

<4¢0> 10

Met Leu Arg His Gly Ala Leu Thr Ala Leu Trp Ile Thr Leu Ser Val
1 5 i0 15

Val Gin Thr Gly Val Ala Glu Pro Glu Arg Cys Asn Phe Thr Leu Ala
20 25 30

Glu Ser Lys Ala Ser Ser His Ser Val Ser Ile Gln Trp Arg Ile Leu
35 40 45

Gly Ser Pro Cys Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu Gly
50 55 60

Ala Ala Leu Cys Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr Gly Cys
65 70 75 80

Asn Leu Gln Asp Leu Glmn Ala Gly Thr Ile Tyr Asn Phe Lys Ile Ile
85 30 95

Ser Leu Asp Glu Glu Arg Thr Val Val Leu Gin Thr Asp Pro Leu Pro
1¢0 105 110

Pro Ala Arg Phe Gly Val Ser Lys Glu Lys Thr Thr Sex Thr Gly Leu



Set Lys Tyr Asn Ile Ala Ile Thr Ala Val Ser Gy Gy Lys Arg Ser 180185190
Phe Ser Val Tyr Thr Asn Ay Ser Thr val Pro Ser Pro Val Lys Asp 195200205
Leu Ay Ile Set Pro Asn Pro Asn Ser Leu Leu Ile Set Trp Ser Arg 210215220
Gy Ser Ay Asn Val Qu Gn Tyr Arg Leu Val Leu Met Asp Lys Ay
225230235240 Ala Ile Val G n Asp Thr Asn Val Asp Arg Arg Asp Thr Set Tyr
Al a 245250255 Phe H's Qu Leu Thr Pro Ay H's Leu Tyr Asn Leu Thr Ile Val
Thr 260265270 Met Ala Set Ay Leu Gn Asn Set Arg Trp Lys Leu églellArogﬁ‘Thr
Ala 275280285 Pro Met G u Val Set Ann Leu Lys Val Thr Asn Asp &% “A°5* eu
Thr 290295300 SSES Leu Asn Val Lys Trp Gn Ly§éDro Pro Gy Asp Val Asp Set
Tyr 305310315320 Set Ile Thr Leu Set H's Gn y Thr Ile Lys Qu Set Lys
Thr Leu 325330335 Ala Pro Pro Val Thr Gu Thr G n Phe Lys Asp Leu Val Pro
Gy Arg 34034535% T:35B80086%: L9s cSernyAval Ahased yyrAgly WBir Val Pro G u Lys
Val Arg Asn Et#u val 370375380 Ser Tyr Asn'®u Ile Trp Met Lys Ser Phe Thr

Val Asn Trp Thr Pro

Gln Leu Phe Asp Glu Asn Asn Gln Lys Ile Gln Gly Val Gln Ile Gln
145 150 155 160

Glu Ser Thr Ser Trp Ash Glu Tyr Thr Phe Phe Asn Leu Thr Ala Gly
165 170 175

Ser Lys Tyr Asn Ile Ala Ile Thr Ala Val Ser Gly Gly lys Arg Ser
180 185 190

Phe Ser Val Tyr Thr Asn Gly Ser Thr Val Pro Ser Pro Val Lys Asp
195 200 205

Leu Gly Ile Ser Pro Asn Pro Asn Ser Leu Leu Ile Ser Trp Ser Arg
210 215 220

Gly Ser Gly Asn Val Glu Gln Tyr Arg Leu Val Leu Met Asp Lys Gly
225 230 235 240

Ala Ile Val Gln Asp Thr Asn Val Asp Arg Arg Asp Thr Ser Tyr Ala
245 250 255

Phe His Glu Leu Thr Pro Gly His Leu Tyr Asn Leu Thr Ile Val Thr

260 265 270

Met Ala Ser Gly Leu Gln Asn Sexr Arg Trp Lys Leu Val Arg Thr Ala
275 280 285

Pro Met Giu Val Ser Asn Leu Lys Val Thr Asn Asp Gly Arg Leu Thr

230 295 300

Ser Leu Asn Val Lys Trp Gln Lys Pro Pro Gly Asp Val Asp Ser Tyr
305 310 315 320

Ser Ile Thr Leu Ser His Gln Gly Thr Ile Lys Glu Ser Lys Thr Leu
325 330 335

Ala Pro Pro Val Thr Glu Thr Gln Phe Lys Asp Leu Val Pro Gly Arg
340 345 350

Leu Iyr Gln Val Thr Ile Ser Cys Ile Ser Gly Glu Leu Ser Ala Glu



385390395400 Pro Ala Ay Asp Trp Gu His Tyr Arg Ile Val Leu Phe Asn GQu

Ser

Al a
Val

Arg
Au
Au
Lys
Pro
Lys
Asp
Asn
Ile

405410415 Leu Val Lou Leu Asn Thr Thr Val Ay Lys Qu GQu Thr H's Tyr
420425430 Leu Asp Gy Leu Qu Leu lle Pro Ay Arg Gn Tyr Gu Ile Qu
435440445 1le Val Qu Ser Ay Asn Leu Arg Asn Ser Au Arg Cys A n Ay
450455460 Thr Val Pro Leu Ala Val Leu Gn Leu Arg Val Lys H s Ala Asn
465470475480 Thr Ser Leu Ay Ile Thr Trp Arg Ala Pro Leu Ay Gu Trp
Lys 485490495 Tyr Ile Ile Ser Leu Met Asp Arg Gu Leu Leu X%lﬁa{flﬁ%l_ﬁ s
Ser 500505510 Leu Ser Lys Asp Ala Lys @ u Phe Thr Phe Thr &uMet

Ay 5155205%% Arg Asn Tyr 3%%/5 Ala Thr Val Thr Ser Met Ser Gy Asp Leu
G n 5305355 Ser Ser Ser e Lys Ay Arg Thr Val Pro Ala G n Val Thr

Leu 545550555560 His val Asn Asn G n Gy Met Thr Ser Ser Leu Phe Thr
Trp T BEFBIFBFFL sy Abavilebr(Ghin AspvalakraGsy RhevaTyr G n Val Leu Leu
Hs G u 580585590 595600605 380

Ser Tyr Asn Glu Ile Trp Met Lys Ser Phe Thr Val Asn Trp Thr Pro
385 390 395 400

Pro Ala Gly Asp Trp Glu His Tyr Arg Ile Val Leu Phe Asn Glu Ser
405 410 415

Leu Val Leu Leu Asn Thr Thr Val Gly Lys Glu Giu Thr His Tyr Ala
420 425 430

Leu Asp Gly Leu Glu Leu Ile Pro Gly Arg Gln Tyr Glu Ile Glu Val
435 440 445

Ile Val Glu Ser Gly Asn Leu Arg Asn Ser Glu Arg Cys Gln Gly Arg
450 455 460

Thr Val Pro Leu Ala Val Leu Gln Leu Arg Val Lys His Ala Asn Glu
465 470 475 480

Thr Ser Leu Gly Ile Thr Trp Arg Ala Pro Leu Gly Glu Trp Glu Lys
485 430 4935

Tyr Ile Ile Ser Leu Met Asp Arg Glu Leu Leu Val Ile His Lys Ser
300 505 510

Leu Ser Lys Asp Ala Lys Glu Phe Thr Phe Thr Asp Leu Met Pro Gly
515 520 525

aArg Asn Tyr Lys Ala Thr Val Thr Ser Met Ser Gly Asp Leu Lys Gln
530 535 540

Ser Ser Ser Ile Lys Gly Arg Thr Val Pro Ala Gln Val Thr Asp Leu
545 550 555 560

His Val Asn Asn Gln Gly Met Thr Ser Ser Leu Phe Thr Asn Trp Thr
565 570 575

Lys Ala Leu Gly Asp Val Glu Phe Tyr Gln Val Leu Leu Ile His Glu
580 585 590

Asn Val Val Val Lys Asn Glu Ser Val Ser Ser Asp Thr Ser Arg Tyr



Set Phe
Thy Val
Thr. val
Asp Tyr
Tyr Val
lie Al a
Arg Len
Set H s
H s Ser
Pro lle
Hs H s

202530

Arg Ala La Lys Pro Sly Set Len Tyr Ser Val Val

Leu Ser Val Set Trp Lou Pro Ala Pro Qy G n Val

Lys' Ser val Set Qu Cys Set Phe Set Set Lou Thr

Pro Ann Prg.Leu Lou Slyg,lou Asp Ser {J%r Arg Thr
o He HZ 770 <105 150 <211> 89 <2

Thr Val Ser Gly Gly Ile Ser Ser Arg Gln Val val ala Glu Gly Arg
625 620 635 640

Thr.Val Pro Ser Ser Val Ser Gly Val Thr Val Asn Asn Ser Gly Arg
645 650 655

Asn Asp Tyr Leu Ser Val Ser Trp Leu Pro Ala Pro Gly Glu Val Asp
€60 665 670

His Tyr Val Vval Ser Leu Ser Hig Gluy Gly Lys Val Asp Gln Phe Leu
€75 680 685 ’

Ile Yle Ala Lys Ser Val Ser Glu Cys Ser rhe ger Ser Leu Thr FPro
€90 695 700

Gly Arg Leu Tyr Asn Val Thr Val Thr Thr Lys Ser Gly asn Tyr Ala
705 710 715 720

Ser His Ser Phe Thr Glu Glu Arg Thr Lys Gly Asn Sex Ala asp Ile
725 730 735

Gln His Ser Gly Gly Arg Ser Ser Leu Glu Gly Pro Arg Fhe Glu Gly
' 740 745 750

Lys Pro Ile Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Arg Thr ¢ly
755 760 765

His His His His RHis His
770

<210> 11

<211> 89

<212> PRT

<213> Homo sapiens

<400> 11

Leu Ala Glu Pro Glu Arg Cys Asn Phe Thr Leu Ala Glu Ser Lysg Ala
3 10 15

Ser Ser His Ser Val Ser Ile Gln Trp Arg Ile Leu Gly Ser Pro Cys

20 25 io

610615620
Ser Ay SIly no Set Set Jrg Gn Val vVal Ala Gn Sly Arg 625630635640
Pro Ser Ser Val Ser Sly Val Thr Val Ass Mh Set Sly Ars 645650655 Mh
Asp 660665670 Hi s
Val Ser Lou Ser Hs Gn Sly Lys Val Asp Grt Phe Lou 675680685 Ile
Pro 690695700 Sly
Tyr Asn Val Thr Val Thr Thr Lye Set Ay Ann Tyr Ala 705710715720
Ser Phe Thr A u Au hg Thr Lye d'yAsn Ser Ala Asp Ile 725730735 A n
Sly Sly Arg Ser Ser Lou Gn Gy Pro Arg Phe G n Sy 720%E7%s
Sly 755760765 Hi s
> PR ? <213> Honp sapi ens
<400> 11. Lou Ala Gn Pro Qu leg Cys Ann Pile Thr Lou Ala A u Sex-

Lys Al a
51015 Set Sef*H§ "&b 'wafvesgp GM ETEH T AR BBu sly Set Pro Oys



Page 46 of 46 Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu Ay Ala Ala Leu
Cys 354045 Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr @y Cys Asn Leu G n Asp
505560 Leu G n Ala Ay Thr Ile Tyr Asn Phe Lys Ile Ile Ser Leu Asp GQu
65707580 G u Arg Thr Vval Val Leu Gn Thr Asp 85

Page 46 of 46

Asn Phe Ser Leu Ile Tyr Ser Ser Asp Thr Leu Gly Ala Ala Leu Cys
35 40 45

Pro Thr Phe Arg Ile Asp Asn Thr Thr Tyr Gly Cys Asn Leu Gln Asp
50 55 60

Leu Gln Ala Gly Thr Ile Tyr Asn Phe Lys Ile Ile Ser Leu Asp Glu
65 70 75 80

Glu Arg Thr Val Val Leu Gln Thr Asp
85




