ANTI-TYRP1 ANTIBODIES CROSS-REFERENCE This application claims the benefit of U.S.
Provisiona{,&pg(;m&gggbl_\lo. 61/069199 5filed I\_/Iarch 12, _2003. FI_ELD QF T{?ﬁ}{}@é&%&%’% The
present invention'is directed to human and chimeric antibodies, including fragmefts or portions
thereof, that are specific to human tyrosinase-related protein-1 10 (TYRRL1). The antibodies are used
for treating growth of cancer cells and can be used alone or in combination with an anti-neoplastic
agent or treatment. BACKGROUND OF THE INVENTION Human tyrosinase-related protein-1 (TYRP
), also known as gp75, (WO 15 91/14775) (SEQ ID NO: 28) is a melanosomal membrane glycoprotein
involved in melanin biosynthesis. It is found predominantly within the melanosomes of melanocytes
and is also found expressed on the cell surface of melanocytes and human melanomas.  The
TYRP1 antigen is highly immunogenic.&rﬁjﬁ%ﬂ' nd T-cells to TYRP1 have been identified in
melanoma patients. It appears that bot et %ﬁ%ﬁmggp%sresponses are effective in eliminating
melanoma in vivo. Adoptive transfer of melanoma reactive T-cells also results in tumor regression.
Antibody response induced by TYRP | vagejfigslsa:gauis iRjbit melanoma growth and metastasis in
animals.  Although a variety treatment options for melanoma have been studied including, small
molecule inhibitors, cHEMBRHERHER EREES MmhEROtRE Hp e iidisam ¢ vekaresNrf 1L B8mple United
States Patént 6lt681946),2get@stherapyfimmunostimulants, and antiangiogenics, at the present time,
there are no effective therapies for patients with melanoma. Development of new treatments for this
unmet medical need is highly warranted. Animal studies have resulted in the discovery of the antibody
TA99. TA99 30 (IgG2a), a murine monBEBHAHNEEHaINNIRBY EB¥ cific for human and murine TYRP I,

localizes to subcutaneRUsrBImMaREIRN MBIV ReEaNVEIH ehdhey gt iNAtbARRRig- SCi. USA
84: 4200-4204é1§r§7 and United tate%Patent 4,798,790. TA99 treatment i h'ﬁt;)#'lted tumor growth and

metastasis in Mite Sae’T ARG SICIN T S R8s, 9. TRFFU I TI0EET TR Y ted with TA99
often losel hair GolBP{de Fiprretitatiors) asuggd Siingraestgrtioth of melanocliteind the BkinssThe Fc
receptor-mediagaLeffertomartivalionARRGREMIQ RIR%A LHlicRkole: I the elimination of cells targeted
by TA99. The antitumor effect of TA99 was dramatically reduced in FcR knockout mice. See Clynes et
al., Proc. Nod. Acad. Sci. USA 95:652-656 (1998). However, the murine nature of TA99 means it
would be precluded from use as aBASEHBROTUNDhOMAHE dNe’ KNpwetial issues of immunogenicity
and further its ability gﬁlﬁgﬁlv%g%ggﬁ[ﬁ%n jmmyne %@ﬁﬁgf)fugﬁ |OQ§Q\&8}JI%]&J§ Hgnit 0 Thus there

is a need to provide alternative anti-TYRP1 antibodies which are effective in the'treatment of
melanom& Tha!present(tiidntioiprovitle’s AtaiFariemaHtimyRPDa Missaiesthiewscfactive in the

treatment of melanorEosyntAdditionaiynthigiedsrminead tamrovde ateraative.antidtR&d antibodies

which have imgrgveq bindin affinitgdfor [YRP | C mé)atred with those %ntibodie known in the art. The
TG 15 Ai50 ORIHESXNTCSS ont C 6ncﬁ1anoc uman meiam

present invention provides alternative anh-_eﬁ?&ﬁl{ Antib Jies ‘chha?ﬁdave mprove%%ding affinity for
TYRP1 compared witfiehoSBEAntiBtgie & kngiin immhacgenic.  Suttedicthadelisdlnéed X8 Provide

alternative antixI¥RRd: antibpdieswhichhayesaeiced:inpRunoganicity inumans anddmproved ability
to activatgr?:downstream immune eﬁe(c]]Lor.function such as antibody dependent cellular cytotoxicity

(ADCC). The pre¥RETHE SHEA BT Ui HEL R el AP A (AR anG PP PSR bHE& WRich have
reduced immuragersicitydts hismarssiand amimprovedbabilitytitedctivatedowhstrebnifivitAune effector
functions such.gs.antibedy, deranse pleelliiar.eyiotioxiei: (ARG sampared with those antibodies

known in the art,.  There also remains a neéd to provide alternative anti-TYRP | antibodies which

have improved stabilfty A% PO TSROt ATS ORI AR RRYF R Y sk dteferred
antibodies of theitessntikvahitdnhaveinoproved sighitityudatiiedpiee dnpratrin vaisfedditgrand incorrect

processingj. example United States Patent 6,168,946), gene therapy/immunostimulants, and anti-
angiogenics, at the present time, there are no effective therapies for patients with
melanoma.  Development of new treatments for this unmet medical need is highly
warranted.
Animal studies have resulted in the discovery of the antibody TA99. TA99
30 (IgG2a), a murine monoclonal antibody (MAb) specific for human and murme TYRP1,

localizes to subcutaneous human melanoma in vive. See Welt et al., Proc. Natl. Acad,



-2a-  In afirst aspect, there is provided a monoclonal antibody or fragment thereof that specifically
binds human TYRP | (SEQ ID NO. 28) comprising a VH comprising the amino acid sequence:
QVQLVQSGSELKICPGASVICISCICASGYTFTSYALVINIWVRQAPGQGLESMGWENT
NTGNPTYAQGFTGRFVFSMDTSVS TAYLQISSLKAED TAIYYCAPRYSSSWYLDY WGQGTLVTVSS
(SEQ ID NO:14), a CDRL1 having the sequence RASQSVSSYLA (SEQ ID NO:4), a CDRL2 having
the sequence DASNRAT (SEQ ID NO:5), and a CDRL3 having the sequence QQRSNWLMYT (SEQ
ID NO:6). In a second aspect, there is provided an isolated polynucleic acid comprising a
nucleotide sequence encoding the antibody or fragment as defined above.  In a third aspect, there is
provided an expression vector comprising the polynucleic acid as defined above operably linked to
expression control elements such that the encoded antibody or fragment may be expressed. Ina
fourth aspect, thereliS4pfavi¢ki-d 1eEghiBinamt cetitednyorisintpthe éXFeEslonettor:asndefined above,
which recombingabeel i capahleofducing Analioody oripament as definedapoyg, | In afift
aspect, there is provided an antibody or fragment produced by culturing the recombinant cell as
defined above é)él?l%aﬁ@\@%\%ﬂbody or fragment is produced and recovering the antibody or fragment

from the culture.  InvacsixtBaRSPeEL: tITRresisoBravides 8:phasbacEdbical SemMROSIEaRGaRrising an
antibody or fragment as defined above together with.a pharmaceutically acceptable carrier, diluent or
excipient. In%%é‘%%ﬁh%é‘ﬁ%%?? ﬁ%’e{ren}s%%?osw ed an ar?tif)‘bcaglt%:r' r%%%/ﬁ%n? a5 t&%ﬁﬁ%‘@%‘ﬁove for use
as a medicame#ttpeas |/ Pipeig etftiagipredt, ithére ssmravice dlareintivedsddrfrigMient s adéfined above
for use in the realmeRtof GaNCEs was HaMHBIRASRES tReGIRIQdedi e yseRtanaptibody or

-fragment as defined above in the manufacture of a medicament for treatment of cancer, -3- The

present disclostif&is e detf o fuftith and chinl AL HonBasRE a RFoBHES, BRI ¥gheits thereof,
that bind to the metariommidnitgenciil BériSEQd B NO:g8)nOndremhodimenpatitisl prasent
disclosure is a monoclonal anti o%tmcge%ﬁggﬁ% inds human, TYRP1 with a dissaciation constant,
KD, at ambient abo_rato?i? tem erature (20 C-25C ﬁr%athec?gntae from 0.1 x 10-9 M %‘%L&grx 10-9 M,
wherein said KB:eioessvrdddadipiipdd by surface plasmon resonance. In other embodiments of the

present disclosure thermenrelanahastipodyisichimanis.opimane Fragpents.efigueh antibodies,
which fragments {etain.th ability to s eci(icall b{ﬂd human TYRP1, are parE of the disclosure even
fiectv t‘rg\ e

though dissociation Conetants For atic rggarranoenafs A TOTInIRES Iégﬁ?éﬂdi ?Sa%eér.’ﬁ%vgﬁ?gf embodiments
of the present diStids mibtiadien 8o etonakeamtibodye sretificalty bk haman TYRP | with a KD of about

0.1 x 10-9 M to about LsgiX.h0h9 MeahouteA % 10:9dVain-Ah0us B8 %510p9 Miigihaut Qi 10-9 M to
about 0.4 x 10-9 M, about 0.2 x 10-9M to about 1.2 x 10-9 M, about 0.2 x ' 10-9 M to about 0.8 x 10-9M,

about 0.2 x 10-SR1 TRV G ACEC I alfb it G2 X TR Hb Bt 028 R R B AUt 0.28 x
- 109M. One embadimepi-edrilievprasentdisiziosinedsananiedy) endraginenbitiereef that binds TYRP1
comprising a CD i ) I I 2 1) ving the
sequence WENEII" #’éﬁ ¥ ﬁr@%@é&cﬁ%ﬁ%\é%@%@%{bﬁ% Jﬁr%? légé’%gu%e%eggvssswvmv
(SEQ ID NO:3), a CDRED#aiifg the 1sd (e iy ifertesiassyiA YSE O pMEsAhghdBRL2 having the
sequence DASNRAZA(SERQK2 NG Jindhthan CHREDHRAINGINE FeauRBcaQRYRSMMEMYT (SEQ ID .
NO:6), wherein said antibody further comprises an.aming acid substituti ithin.one of said CDR
sequences. In a%%ﬁ}t%’rl}%nrﬁ %Xéi?ﬁlgaﬁstﬁ%gggéye Hehtione 28 818%%%%\2/%\%&8#3%%?66%@&% substitution
in one of the CORs@quencedssishyetanoth srembotdiineRt  theibndibodyibaking His@forementioned
CORs specificalyhinds:human hYRRlHil3disseeaian consiont iR elangeom 0L x 10-9 M
e

to 1.6 x 10-9M. In another embodiment o resent disclosure the antibody or fragment thereof
that specifically Birds™ FPEESTS BoTh iSRG K CISREPHRALHE Hhey Sietiete eADCC) compared

with those antibodies known i the art.

There also remains a need to provide alternative anti-TYRP! antibodies which
have mmproved stability via a reduction in protein misfolding and incorrect processing.
Preferred antibodies of the present invention have improved stability via reduced protein

misfolding and incorrect processing.

SUMMARY



-4- GFNIKDYELE (SEQ NO:7), a CDRH2 having the sequence WINPDNGNTVYDPKFQG (SEQ ID
NO:8), a CDRH3 having the sequence DYTYEKAALDY (SEQ ID NO:9), a CDRL1 having the
sequence RASGNIYNYLA (SEQ M NO: 10), a CDRL2 having the sequence DAKTLAD (SEQ ID NO:
11), and a CDRL3 having the sequence QHCFWSRFT (SEQ ID NO:12), further comprises an amino
acid substitution within one of said CDR sequences. In another embodiment, the aforementioned
CDRs (SEQ ID NOs:7-12) do not have any amino acid substitutions. Another embodiment of the
present disclosure i I f -thereof that binds TYR, Pl, and comprises a VL having
the sequence: EIVI%&?@%&%@%&%&E‘%@ “gi\%’é‘{?@%ﬁ)\?@@d&g%ﬁ‘ﬁ TRt
SNRATGIPARFSTE Baishrmer [EYSIPE BEEF /NG CINR G ¥ GRGorEEHE (REQ ID NO: 16)

and a VIl sequgRee afi sequence:

INTNTON YOG TRV T TSV A IS5 A AN RIS CLESMGWINT

SSSWYLDYWERQE TS (FEQ HEMOTEISOR YTOISSLKAED TATY Y CAPRYSSSWYLDY
QVQLVQSG%%;%(EQ\?%&S%KASGYTFTSYAMNAVVR-QAPGQGLESMG .
WINTNTGNP T EREVESMBT S A GrdS herive vy veanpmRy RASQSVSSYLA
SSSWYLDY\EQET NG SSHSEQ RNk a@sﬁa@%‘a@m@ﬂmﬂﬁ%bﬁ @@@%&'ﬁsclosure s a

monoclonal antibady comprising a heava(échain of Sﬁl{i& ID NO: 29 and a I%Q ID NO: 32;
or a heavy cHat O SEBHE G 2RI QAR ANKEMSISEEUEINE XR6) In one embodiment, an

antibody comprise YaGhiad NG 29 lght chains o SEm ID NO: 32, or
comprises two heaﬁ%%ﬁ%gof%ggﬁﬁég%g%%v% ﬁ% t%\ggﬁ)r%g}%}l ?E%ﬁ%‘lrxf&%ﬂ?’?% RP1
-binding frag‘?H%’ﬁ%l\% SERNEATBsRies ke patibedyivs frormiies defirpdairesent disclosure is also
directed to isolatedipPNAmsACAdIBG Suchanibgdistand.podionsdhsreot Qiber embodiments of the

present disclosure include; an isolated polynucleic acid comprising a nucleotide sequefice encoding

the antibodyPI¥BPFSEEN: #heleared FRsfransiahiv ditked smpisigicaierntieleditiense quence linked

to an expresgignhesRRbEACMAPSIIEGOMBINaMN HaphealkcRIPHSing said expression vector 07 a

recombinant host cell or a rogen% thereof, wherein said cell expresses the antibody, or fragment
é‘rﬁ%[?iﬁ?é’ﬁf

thereof. Yet anotheP e bt dceniders imsorebanhrsih sarara BRI sIRTying an

antibody, or {eagmentidiaedafocanNRHEAGIdinkingh I Ge i pie LepRcitiens: RErmitn ression of
the antibody,or fragme tg*éere f. Additionally, the present disclosure is directed to methods of
inhibiting gr gaaégﬁ ?%é%’l?‘é‘?‘nd methods of treating melanoma, all in mammals, by administering
an effective amourinof fifitibephct Oherembediienokiib piesentdiscaspradsasngdaprgviously
described antibodies .or fragments.therepf.as a medi ent |n yet another embodiment, the previously
described a%%6%%%%%%??23%2%15%?%%o?%or‘éetts)ogg %%E{e;%l ﬁ??#gq}'e%rﬁéﬁrf%’%ﬁrﬁfgﬁuﬁ?éﬁ&ﬁwg but not
limited to matigmaming &leaumady ofrfiapotirerfembbdimbnte the disclosure provides the use of an
antibody of the disg¢losuyre,for th nufacture of a medicament.for the treatment of cancer. In a
preferred embodim%n%%[{%ﬂcés c%ﬁ?%%l%r%ﬁt@negg ehn%gx.l aceuI£ cgia%otlr%%gllenso?n%?/nﬁgﬂ%%&%lone or in
combinationawitheds antfagoptastic defdmdrbeartegathGne winboplmentettialiyresentisisclosure is
using the pr%XfﬁHﬁ'XiﬁﬁﬁFUP@&&%lﬁPdies in combination with an additional anti-cancer agent or
treatment In yet another embodiment, the anti-cancer agent is dacarbazine. DETAILED
DESCRIPTION OHBtthSINFENTIGN: thethis presitedinveatitrodyovidesgfortandefiand] ahimeric
antibodies, apgiffagmentaithereqf, specific to the TYRP1 antigen, as well as isolated or purified
polynucieotide sequences encoding the antibodies. Antibodies of the present invention can be used to
treat neoplastic disEa¥§ SRt AT sEReraMumerdssiaamitredung framsatraedebisd peopeoliferative
disorders. The teemantibesynaslvdes,il@gments that bind TYRP-1, unless otherwise noted. Binding
parameters herein are for full-length antibodies, not fragments, which will necessarily have different
binding parameter&ba AR e Breatethamirardfs. the uairanpwéeesting Hramsnias dzdkadly have two
identical heaiyehiiniseanshive dderticahlighf-ehains it eash ightchain covalently linked to a heavy
chain by an inter-chain disuhfide, bond. Multiple disulfide bonds further link the two heavy chains to
one -6-



another. As used herein, the term "antibody" includes immunoglobulin molecules comprising 4
polypeptide chains, two heavy (H) chains and two light (L) chains interconnected by disulfide bonds.
Individual chains can fold into domains having similar sizes (110-125 amino acids) and structures, but
different functions. 5The light chain can comprise one variable domain (abbreviated herein as VL)
and/or one constant domain (abbreviated herein as CL). The light chains of antibodies
(immunoglobulins) are either kappa (K) light chains or lambda (X) light chains. The expression VL, as
used herein, is intended to include both the variable regions from kappa-type light chains (VK) and
from lambda-type light chains (V),). The light chain-Boconstant region is comprised of one domain, CL.
The heavy chain can also comprise one variable domain (abbreviated herein as VII) and/or, depending
on the class or isotype of antibody, three oy. four coQtstant dg ains (CHIl, H?él CI—,E; nd C114)
(abbreviated herein cEEIRAEN EEHE Ih WIRHENS RSB SRESHs ’i%?&f’%iﬁ, IgE, ?5 > and IgM, with
I9A and IgG further subdivided-intanibsubeassesionsubiiesd lodks2 anblasietlsiThe present
invention includes antihodiesafany af e alarementaned.iassen.of siReiAbage (isotypes). Human
IgGi is the preferred |soIfype St the antibodies of the present invention.  Generally, the variable
domains show gendiddtabiedamineeCitREe qugrcdssariabiitydrermy igyaativodsatdathenext, particularly
at the location of the antigen- 20 binding site. Three regions, %alled hypervariable or

complementaritymhsteiwin iy Fegon S \CDRSFasERIa N it BAchoPVHC &g VAL WhigHtat@Supported by

less variable regignaicalied dramewar by egioas{ERbAeiRRacids are-RssignBRdesppadicular CDR
region or domain in accordance with Kabat convention (Kabat, et al., Ann. NY Acad. Sci. 190:382- 93

(1971); Kabat, BESTS s HEdRe SR B rSterA B TR SIS GTEAT T Ataras R EYRISA 25 U.S.
Department of Eealkandiitinassanieas NHihRubicaiomNOy 9iBRdR01998 ), Baghy14 and VL is

composed of three CDRs and four FR peliels 10Q: I nninus in the
following order:i%ﬁ%ﬁﬁﬁ?ﬁ‘fﬁ%ﬁ%ﬁ-&ﬁ%%?ggég%%ﬁmgﬁ?%%ﬁ%Egg%yr?gﬁ)ody consisting of

VL and VH domasitg degignated Fv 30(Fragment variable) and constitutes the antigen-binding site.

- Single chain Fv (scFv)jjs anantihagy.frrgment.conaining @ the demainanghansil,domain on one
polypeptide chain, -7- wherein the N terminus of one domain and the C terminus of the other domain
are joined by a ftexibelliiked{dema. §Y R Svitat Ktpoliabas, §78 (GatNerabaty: WO 18806344, (Huston

t al.);-WO 92/01047 (McCafferty et al.) describes the display of scFv ts qn the surface of
Coluble rocombRAFLSnAlE NP ToLL Solhe DAL oRALE S TS Roathetittors used to

produce the single,chainpifipdies:caryelexible peptisesselestadie assun haktheproper
three-dimensional folding of the VL and VH domains occurs. The Iinkspré&sé%enerally 10 to 50 amino
r

acid residues. PréfaYabigbanelithrdfiE Morhe a6 -arnins A6ie AoSHI YIS pereRRbRAEheE linker is 12 to
30 amino acid resiglues. The most preferable linker is 15 to 25 amino acid residues. An example of
such 10linker peptides includes (Gly-Gly-Gly-Gly-Ser)3. . An "isolated antibody" is ntibody that
(1) has been partially, 595%?5%‘%]@,&3roﬁ/m‘f/%ﬁsﬁﬁéess rlé)?ﬁ‘r%ana&t?Jnrtzb%%c%rni?ﬁ%lﬁg??tél;e@?%%, been
identified and separatetk andiisessyeEURIM A Mpenerhef Gy TRIEFRAROVIESENENT; (3) is

monoclonal; (4).is.free r.proteins from th ies; ' A cell from a
different specieg\,% i]§’ 3:&{%%{%%&%‘%% g”écsﬁﬁ?ﬁ“ﬁmﬁggmﬁﬁ@ggmﬁ&% S of 115 hatural
environment aréCRRIBr tatsmg rehservende RIEPRTE With Yiddho Sl N6 therapBticieisas fsr the antibody,
and may include 8nzymes, I RERes, 38E PIAIPI9 eI nRReoLS- LD OR: RIQlsinacoaNE:SOlutes.
Examples of isolated antibodies include an antibody that has been affinity purified, an antibody that
has been made §%& R Bifiohiadr GireHtaavmeth ﬁﬁ%@ﬁ%@%ﬁﬂ%@aﬁ%&%@ed from a
transgenic mousgerein Jhedeftodionbel onabastibodyinaadidedoeieioy vefeirsce afisaidtibody obtained
from a population gf substantialy-Nemousneas AIRAdIes: &8, e BRLduAl Alliggdies comprising
the population are susﬁg%anfféfly identica except for possibie naturally occurring mutations or minor
post-translationaivasiatid AstFaerRR B PESEHDD S MIsRE el ARiD e 65 erEmfgh iSpecific, being
directed against.a:3ipgle.Antigeniersier-AleaknonKs aAeiesmmiBait afepitora) Futhermore, in
contrast to conventional (polyclonal) antibody preparations which ty ical% include different antibodies
directed against@iffsiaitmrtaisiniotd BaSHPaoRTRbh A 1&2%%76} ig’aﬂr‘écﬂ\éd against a single

determinant on the antigen, Jhe medifierampaecienak indisates-tha.charasteratitherdaantibody as

being obtained from a substantially homogeneous population of antibodies, -8-
that specifically binds TYRP1, comprising a CDRH]1 having the sequence



and is not to be construed as requiring production of the antibody by any particular method. The
Willi "antibodies," as used herein, also includes "chimeric" antibodies (immunoglobulins) in which a
portion of the heavy and/or light chain is identical with or 5 homologous to corresponding sequences in
antibodies derived from a particular species or belonging to a particular antibody class or subclass,
while the remainder of the chain(s) is identical with or homologous to corresponding sequences in
antibodies derived from another species (e.g., mouse or rat) or belonging to another antibody class or
subclass, as well as fragments of such antibodies, so long as they exhibit the desired biological 10
activity. See, e.g., Morrison et al., Proc. Natl. Acad. Sei. USA 81:6851-6855 (1984)). Thus, the present
invention includes, for example, chimeric antibodies comprising a chimeric heavy chain and/or a
“chimeric light chain. The chimeric he chain r%%éCOmprise any of the heavy chain variable (VH)

av
regions describEEREFBHIBERSESHES Dvariatts fherdorREEa 1% R¥avy chain constant region of a
non-human antifefypNenty shimereligRinmey, conrAsaany: didhegightchain variable (VL)

regions describ ' t variants thereof fused.to a light i ant yegion of a
nonhuman anti&%@%ﬁ%@ ﬁgfm}é%r{'%ﬁt?b%%%ﬁ%%aﬁggékﬁe% %‘?ﬁ%ﬁ%ﬁes having
variable and coliStantediony,ecriisbbhuing foctamnancg iRk AR MERLBIGBUIN segdiences (as 20
described in Kapafy £4 al+(1994)-Sequensesafieteinsoidnnunplagical dotgrests Sth Edition, U.S.

Department of Health and I—"luman Services, NIH Publication No. 91-3242). The human antibodies of
the invention maJRRATHE SRS HoTi FES G FiT SAdd SRR B RufRERGEA TR TN Slobulin
sequences (e.gafsrstationsintoRuEEH Y Moo deiterspeeifiey mutaganésidiritviteosor by somatic
mutation in vivo), for example In. (622, CIRE The PumAR.ANIBgdY £ARNRYE AhlsARQBE Position
replaced with an -amino acid residue, e.g., an activity enhancing amino acid residue which is not
encoded by the therhidsgBYflhahermaoeidbulin sequence. However, the term "human antibody," as
used herein, is gq}inﬁgﬂggglgqgeggge antibodies in which CDR sequences derived from the germline

ceauences. o THS BhTaeE A B b LR Ao B Hbbids tha are
prepared, expressed, SrEatTr ASHEGST B TEFOMbRSShHETEANS iBad «deessed using

a recombinant expresﬂgggts&ggﬁﬁgqt%% into a host cell, antibodies isolated from a recombinant,
combinatorial human antibody library, antibodies isolated 5 from an animal that is transgenic for

human immuno@Rﬁ’mlWﬁI@@ﬁ%%?fantibodies prepared, expressed, created or isolated by any other
means that involves spigioh SESBARIPERASUYIITHA SENEEEUEHTes tRQtheGDNLESAMHences. :
Such recombinant humgan ?Sgt& les, h ef@q 56}959 : Eﬁ lansdet glﬁr,q;am:;\n germline
immunoglobulin sequences ee?éggg‘a%%#a o SL&%ra. } fgg%t? ra%%r?ﬁ crys%yaﬁ ization) is the
designation for the porEBsvoY HayMERBFlanantbedsARNBmPrises paired heavy chain constant

~ domains. In an IgG antibody, for example, the Fc comprises CH2 and CH3 domains. The Fc of an IgA

or an 1gM antibody further comprises a CH4 i i oGl i binding,
activation of complemé%l\{me @&Eé%&%%ﬁdﬁ%%gg%?ﬁm%% §§¢gi}e§?g§1d IgM,
which are complexes oRININIENGGYK@@roERISY COMPIEXVBFmELoNSE MBS F&150Hstdit domains.
Thus, antibodies of thewwwg%w% @aturally occurring antibodies,
antibodies, human antibodies, humanized antibodies, recombinant human_antibodies, monoclonal
antibodies, digestion frafPEFtSTEodEateh BB el o YA O IEuat 2B Hing antibody
mimetics or compyjsingiRoLtions,ohanitredieIthabnimie dheighubtin e FERIaTfuetEm efan antibody or

specified fragment or portio reof: each containing, at le F nctional fragments include
antigen binding %ﬁ%éﬁ?%mﬁ gg)ga %&f’ﬁ&ﬁ%ﬁggﬁ 2?%%%@%#:&0%3%8%%%%0apabIe of
binding to TYRPincinéhpdstiomtiiereof anwhichueé SFRbIACHY BY abetpyedeginitchaietiorE 25 include

bivalent fragmengs, %masoﬁagzm@gmga@mwwgw@ intack MeTRUalsRkiggments such
as Fab (Fragment, antigqen binding) which refers to the fra%ments of the antibo co?sisting of VL CL

d
VL CHI domainsSHRHE o6 fetaift th e HRbns EHams Hing 8GR s 26y Bapalls ditfeltith), fabs which
retain the heavy chain hinggreegiansdaabe(s.gsobirglagmimsdyestivny M@k e Fab miiishikack disulfide
bonds, 30pFc’ (e.g., by pepsin or_plasmin digestion),.F-d (e.q. epsin digestior ial reduction
and re-aggregatié’i‘f; RERLORY B SV B RS gc%ﬁghreﬁglg%&/%%ée%ﬁﬁfaﬁ%% ) %\%g%ggf%[ &-10- fragments
are also intendectlymchatiecisl goramiRa s BelaeHaRBEasSIirEaE BATBENSY; Sngledian
antibodies, scFv.qsingle domainantinediesmtivalen singleiehaig.entibrdies:aultkppesific
antibodies formed from antibody fragments including diabodies, triabodies, and the like that bind
specifically with antigens. 5The hinge region separates the Fab and Pc portions of the antibody,
providing for




mobility of Fabs relative to each other and relative to Fc, as well as including multiple disulfide bonds
for covalent linkage of the two heavy chains.  The antibodies, or fragments thereof, of the present
invention are specific for TYRP1. Antibody specificity refers to selective recognition of the antibody for
a 10 particular epitope of an antigen. Antibodies, or fragments thereof, of the present invention, for
example, can be mono-specific, bi-specific, or multi-specific. Bi-specific antibodies (BsAbs) are
antibodies that have two different antigen-binding specificities or sites. Multi-specific antibodies have
more than two different antigen-binding specificities or sites. Where an antibody has more than one
specificity, the recognized epitopes can be 15 assoc¢idted with a single antigen or with more than one
antigen. Thus, the present invention provides bi-specific antibodies, or fragments thereof, that bind to
two different antigens,ﬁ with athlea?st one %ngffi%%for. TYRRL, . Lhe g%%e(gtajpy,%%t{%l L provides
isolated antibodiER B SHATERIE RERs P S SELf B IS RP T SR Torotéin s mammalian, and is
preferably humanstineiimespegialiyizGaiefberelt sadoedimrersenhtbntisdugoioreamaition is capable of
binding to both human/LYRR-Aa8LpaRE YR Bliahitahasa ek almMudeicAridsmRes. 14(6)
2413-2427 (1986)] and is hence_useful in both both pre-clinical and clinical in vivg studies. The

antibodies of th&'Fi{EREEh A&k IR BPTHEGIPhror &I HRES SHEWIRG R4iBRIES I displaying high
affinity binding tewatslsnd yRPexetpsively; ek 2pdithibiting-igmer: Baggotvth in vitro and in vivo.
Specificity of the pre .antibodies, or fr ents.thereof, for T AN hedetsrmined based on
‘affinity and/or avidity’%%%fﬂﬁ%%’é%?ggeéﬁ?[e %rglg’%ﬁlg iesqdﬁﬁ%%ﬁj{%%gt\éé%gr%ﬁor then%%sociation of an antigen

with an antibody:4@) ctficasimethodediineiree sndmytnd alve crramaintigesioaitisngant and an

antibody-bindingitg, 30ARIRecieseliheRrasenlinveRiaR REkhagmanishe el also include those
for which binding characteristics have been modified or improved by direct mutation, methods of

affinity maturatiGReBARGEaSHRES 28R CHIAFTT hRfTRY AR A SRUCHITRr (B B MBaiied or
improved by mugaibagi& B shantbacnepniag-doeduntiteditindifrgesites Itavindthecdesised mharacteristics
(see, e.g., Yang et al., J. Mal. Biol., (1 292 403). GDR §1 ar in a variety of ways.
One way is to ratﬁac%mﬁ%c%aﬁﬁa l.?gj’é] fgegsn §§§ fo’?"g%%gé‘ﬁ%r%ﬁ resi ugéfg%g that in a population of
otherwise identical alryeh&iFahwgises headisrksyeamirigadassre uanitedpaftbalar positions.
Alternatively, m%ﬁ&&%ﬁﬁ@f& OMEEEQNEE 3 1A AhGIPR esiduss by fralarane RGR-methods (see,
e.g., Hawkins et al,, J. Mol. Biol., (1992) 226: 889p1-89€gg. For example, phage display vectors containing
heavy and light ERRFTAFABIE TEUBA FEERBARBE BFbagated in 10 mutator strains of E. coli (see,
e.g., Low et al., J. Mol./Biodnt{d@es 25 0= 3591 388}, oF e semhethods ot rautag eneplesare diustrative of

the many methoasu%m&.t@%s}&ﬁkwn%m?;Esem AserRavenieshway fesgaRsratipgrybstitutional
variants is affinity maturation using phage display. Briefly, several CDR region sites are mutated to

generate all 15 PassRlismiTE R SUBER RRipHE PR SHRCST ARSIV ®iaEdhus generated

are displayed in anprenevalefifashiendfomadiamentdudqehdgerparticles as fusions to the gene Il
product of M13 packaged within each particle. The phage-displayed variants are then screened for
their biological activity (e.g., binding affinity, specificity, 1050, EC50, KD) as herein disclosed. In order .
to identify candidate CDR regidhESitds-#p PBAHRERBHONOOA: BadaNMutagenesis can be
perfonned to identify CBR region;fesifue $cRtbutingsianificanth:-io antiden-binsinshonlternatively, or
in addition, random mutagenesis may be performed on one or. more. CDR seq entltes t one or more
residue positioné?@ﬁﬁ%rsﬂﬁﬁ‘l‘é%ﬂe%gﬁ{%%pﬁ%ﬁIﬁ'ﬁ(é’& oafhléo\%aé?%ﬂfepﬁéﬁﬁg Wﬁ%?ﬂ “CDR is
independent of aiiruesiahientegidr sequelice andithdizdhd dlteped-GDR eafonnead 25 te:d wariable

region using recombinant,. DNA fechnology CEFUC \ﬁaﬁi@:ﬂ&ﬁﬁtigggi a8 gengrated and
expressed, the p%%%l %?D\?%lar%ﬁtémléasﬁsbjectg t6 s?:rlee%?ng as descri eo? ierein and antibodies with

superior propertidspiesrpnbierfive résasievant Ba ey FaYeHE seladte dreFERIFthERUERE Sphent. As
described hereinip.additionie the-antibedies seeeibcal\hdescikedhaminnglomherogyksiantially
homologous" modified antibodies can be readily designed and manufactured utilizing various
recombinant DN ?ﬁ%’ﬁiﬁu‘@?\%ewlﬁn%%?ﬁo oé%"ék#%‘c’fc%%ﬂ%}?ﬁep %%%%Fseégzr%uﬁ?e? the framework
regions can vary diienetheirmtive sequences at the primary structure level by several amino acid

substitutions, terminal apd.infermediate adsiians apddgletions.andihelike.Marsaver Sygriety of

different human framework regions may be used singly or in combination as a pasis for the humanized
5 immunoglobulir’l@eéﬁﬁbhﬁpééﬁ%ﬁ SRR PG el S0 TRISERCIRIG AL BFEYY SREE AP BiFeadily
accomplished by @aiariesyoieb-knpmwnipeciBigaes bsndhrasteitértiraetach httagemesis one




The present invention includes TYRP1-binding polypeptides with amino acid sequences substantially
the same %(%%@Eé) 08§10|d sequence of the variable or 10 hypervarlable ‘%t)tgﬁ%gscribed
full-length an T &ntibodies. Substantially the same amino acid sequence IS herein as a
sequence with at least 70%, preferably at least about 80%, and more preferably at least about 90%,
95%, 96%, 97%, 98%, or 99% homology to another amino acid sequence, as determined by the
FASTA search method in accordance with Pearson and Lipman (Proc. Natl. Acad. Sci. USA 15(1988)
85:2444-8). The antibodies of the present invention, or fragments thereof include human
antibodies having one, two, three, four, five, and/or&ix complementarity determining regions (CDRS)
selected from the group consisting of the amino acid sequences of the CDRs as set forth in Table 1.

20In another emb%dlme&ut the p‘régsent ?ntlbodles ar f(ga,g Ipt&thereof %%qave a.he vy chain
7 5‘?‘@

variable region 550D 7 o Qﬁﬁ and/or a?mﬁt (ﬁqaln Variable resgfomr?lg plo| outlined

below. 20D7 amasﬂﬁdapelmmahgalpfréfmrb@mnﬂﬂbdl@glﬁﬁﬂdeﬁméﬁm(w@mf@nm%ese

antibodies havg,fwman yHiapgidlofiamewarkissaionsERs) Arwel ashumanGRenaRThe present
invention includes nucleic acid sequences that enc&\gtreg%% anti-TYRP1 antibody heavy chain,

comprising any'61ié P e FITP RSO B8R BETIER t 87 4HYF B of the VH CDRs, including any

variants th&reof, as diteldizbd teieimnThesimsentionvalsbincdodes tidiecagidimeolees|&d.that encode

an anti-TYRP1 aptipgdy ight-Ghail.camprsing.annans & &1@? Vi{e9ion<i0hR BPHiagdeeof or any
isC

one of the VL CDRs, 30including any variants thereof as disclosed herein. -13-  Each domain of the
antibodies of tHSTHREHSRIEH B sT0shpRte dntibetlyRitRsie Redd &lifRcHRVaIEble domain,
or it can be a famsgyitai equmalmtid{eaemuiamza{cﬂerwaﬁv&@f Boriathsaiyrioige ukinghddmain, or a
synthetic domain constructed,.for e pI V|tr a technigue as.on ed in WO
93/11236 (GrlfaF theetBal Li E %}3 inst ﬁf} Yitis possnl?)ﬁép t% mﬁl (%é% agrg 3%1 aﬁw%céggifg%?\dlng to
antibody é'ﬁrlalﬁiélﬁ@ﬁfézmgnWﬁfﬁhpalﬁé%fﬁﬁé%ﬂ’é‘a%ne amino acid. Also included is an antibody

with one or more aming, aq@kd@subﬁﬁtu&iomsm@ﬁﬁﬁ;@@c%ﬁal@;imwm@@r@@;@tfeth@e@@é%eaeayences The
important char% eri C!t/gfgatu IS th abllt of.each dg%nﬁg'n 0 ssomaﬁe with cﬁlementary

epenaine on or isotype aree o1 LQur Cons al‘it
domain to form'an ifrg“Site® ccordln SLAR SrmeVaRable Reavy and light chain

fragment shoul@bt ﬁﬁkdﬁﬁﬂmd forExdhiiecvaridntsreinchading wiriantsto the @DRISS tﬂilat do not have

a material effegf,ap &0%”1 ity-1gn, B, 3 g@b%@ﬁgm thaipigaeMdnyentignayHae pradkesd by
methods known jn the art. hese methods include the immunological method described by Kohler and

Milstein, Neitur&*988 508 37 PrS Py dric eafipbah, MoRGERShAT AN TEEARAIBEYS £5 The
Production and&shanaetetizatian s-Redant an@b&w@&%@gmaﬁm&urg@pm@ pﬂéﬁ&ed.aboratory
Techniques in Biochemistry and Molecular Biology, Volume 13, Elsevier Science Publishers,
Amsterdam (1985PaSWhs aé’éﬂm?’ﬁ?é’?é&ﬁﬁ%?ﬁhﬁf@ﬂ%method described by Huse et al., Science 246:
1275-1281 (1989). Autibedyyragmentsabrn @ﬁn@ﬁ@ﬂ&ﬁ@d byoﬁh&&wlﬂ@ aanhele aamlmadyme by 20
expressing DNA t odes thef ment. Fragments. t|b ared by methods
described by Lamg@?glta ,“h?rf%?rﬁﬂﬁo% teotﬁlcl)%sn%%’ 53 Cﬂlé é & {()m rﬁg Ape Inr>1[mmnol 131:
2895-29020( 1988y s sél. frEgpaerEmaiplsriamrortde bbfﬁrﬂdﬁrfm@méﬁ@%mtﬁéazm fragment.
Such fragmentgmay) also seMan.aindiewhaky f’(ﬁ@,%’ﬂﬂﬂﬁ@@%&@@i% antikedies teierFV,
diabodies, or oth tlbod fra men/gg 5 Methodé OdUCI suchr%‘un}cqtl%%%}9 uwalents are
disclosed in PéglJ ﬁgﬁf” 1M %\ﬁr %ﬁé%?e ppIication' Nt - 290" Bc

Application W(ﬁ(ﬁ@iﬁ%%@?&dﬁm}gewhﬁfatanto&pphwldﬁn@%ﬁa&mEﬁr@péaﬁ@éﬁ@ﬁ&cpphcaﬂon EP
332,424.  Praiprsed h@%aqeélﬁafprﬂ%&%ﬁmﬂs é?c @mgg%@mmv %ﬁh%ﬁ&bod'es of the

present invention are mammalian cells, e% NSO cells (non-secreting (0) mouse 30 mg/e oma cells),

293 and GHO &es IR SelImELnd rmatoarsisgin LR wlicaygn Pnaﬁé%”& eBma, or
hybridoma cellgaédthad aukawoﬁtc hogissesuch sy aasts, eah foeralesnativelydisech amilhie

transformed hast cells are Guiiul ?%r éénue%o%?ekrf‘% {%t%?d%“ P 1y PRdibpRGoataining

assimilable sources of carbon a rates suc as glucose or 5 lactose), nitrogen (amino acids,
peptides, proteifdiariRéir degradation products such as peptones, ammonium salts or the like), and

inorganic salts (sulfatesg p&@%ﬂh&r@s zﬁﬁ@[@fy Qﬁfﬁ%ﬂ@@e&(ﬂ'ﬁ@dﬂmﬂ mmﬁgumdmggme@iam and

[cium T ium further. n or exam n n h r
calcium). d ; ent l"slfz;[na %%811&& teé 31%%@ 11’1(9110 stte mg coct: %%b(ssc?“ S:'?Ssé puch as trace
elements ore ple iron, ZII’]C manganese an

anubody fragment containing a VL domain and a VH domain on one polypeptide chain,



10Where it is desired to express a gene construct in yeast, a suitable selection gene for use in yeast is
the trpl gene present in the yeast plasmid YRp7. Stinchcomb et al. Nature, 282: 39%%}979 . Kingsman
et al., Gengf .2‘10&1](1??9). The trpl gene provides a selection marker for gﬁ{ﬂgﬁ? 0 yeast
lacking the ability to grow in tryptophan, for example, ATCC No. 44076 or PEP4-1. Jones, Genetics,
85: 12 (1977). The presence of 15 the trpl lesion in the yeast host cell genome then provides an
effective environment for detecting transformation by growth in the absence of tryptophan. Similarly,
Leu2- deficient yeast strains (ATCC 20,622 or 38,626) are complemented by known plasmids bearing
the Leu2 gene. The antibodies of the invention may’be isolated or purified by any method known 20 in
the art, including precipitation by ammonium sulfate or sodium sulfate followed by dialysis against
saline, ion exchange chromatography, affinity. or immuno-affinity chromatography as well as gel
filtration or zon&EIECHOPROFERIS AP ETEHERF MBS ot Isimtestiifor Hife St died*Bthe current
invention is ProteinfdiffinitykehrematagraphyPasBhAl gacod hdmras antibediets cafdde prepared by
recombining D GRcodineuean cansibtiggies andyarsbla eaians. ailiet hag e, CORs,

derived substantially or exclusively from the corresponding human antibody regions'and DNA
encoding CDR%“d]é"ri%ﬁl‘fFd%%sahllﬁfl?ﬁ%“rﬂmbmnéﬁﬁfﬁﬁfed’s%Eﬁ%@%‘%ﬁ%\l?33§1’cﬁé s Ws¥agments of
antibodiesinclude anyhegltp80stichsas Rybrislgroascamc spigencaeilsawbich-exprass thgtdl-length
antibody. The fragments may be used.by themselves as.antibod ivale ma recombined
o 1. eaun R A e T R Yoot s
section may beleagtiedeturby ek simsthibio s 0 Andthansewrod oBUNA iS@iphblie Uisplay library
of antibodies, asiis-khown ptheiastaclhegxemplifind potibadiesofihe curraptinygntionyyere made via

hybridoma technolo m immuni ice. 5 Additjonally, the present invention provides expression
ectors contarTE e SOy BT oS el et U AL oD P RE S -

expressiol sedugacepddssombidrs 464 dietihatitebseguence. A variety of expression vectors for the
efficient synthesis of antibody polypeptide in prokaryotic ems, such as bagteria, and eukaryotic
systems, including blﬁnnéf??%? e%i%o %/B ast 3?1311?711%5) rﬁ%ﬁeﬁ{ %éﬁ?ﬁ?&?gﬁ%?gy%%ﬁﬁi@%@ been
developed. Thé&g st the prasenrintestiomeds Comprisesignidntsiod stnoniosordal,

non-chromosomal.and SYRheliadNenseaHERasS cn HBNSUlaRIEIEXRIRSRINN. VEFioReaRDe used. For
example, prokaryotic clonirl%r\égﬁ:tors include%)l@ mids from 5) colt aequh as colEl , pCR1 , pBR322,
. tor |

pMB9, pUC, pRSRIPEHE™R PSRAR O Vet A RE TR deiliativRs FEHEYe SRR such as M13
and 15 other fitathedteuscsingle-streaided ONAmphagesBpoexamplgsofauve ctoriaserntimyeast is the
2p plasmid. Sujtghie,ecions fRnRRIGISIORN Mammalianealsdnelude welkknann sderivatives of

SV-40, adenovirus, retrovirus-derived DNA sequences and shuttle vectors derived from combination of
functional marfPAAIAHAE AHREEL AP EE RS U B LG BEY A TR S P AEHER B BIAS AteEind phage
DNA. 20Additieramelikary bitaedpragisionsviactods areddhoivniiiaithes dideteaginPyJpboiatham and P.
Berg, J. Mot Appl. Genet. /; 327-34 )i G%}r ni et al., Mal..Cell. Riot I; 854-864 (1981);
Kautmann anciiaey Sy st e d R MARE NCe MO S SRR U oo
4654-4654) (1988 o duiai B oamd CHEESHC PIBESNatL Acad. Set. USA 77: 4216-4220 (1980). 25The
expression vectors uggfukimthRREREEAT IRVBHERN sonaimalleasiane.exPiessian epatkek sequence

that is operatlvggnllnked&}%gﬁe PSll\llt,% segyence orega mergitbto be expr sse{%i ha? ag%%tﬁr%lﬁgig:ig%i és

inserted in the VaCtoP iR Brdar 16 SoRtror And 15 Pagiate e s tession OP tha e ia
Examples of usefulrexgedsiarrpanin sequebteyialle tiveitesbysteant, the fipsshbtemiuthlitoe system,
the tic system, maiem30aReratar and RrpsnofatiegionsAhPhagadambda: the.contrqltegion of fd coat
protein, the glycolytic promoters of ye?st e.g., tg_e promoter for 3-phosphoglycerate kinase, the -16-
promoter$df yERSPS i‘&a%%éﬁf%fa%r& ’égéiy BSE e BRoSTETS BRIRY §SRS{SIBHESH R factors, and
promoters derifade fiormmpo lyo nasrademo viru spitepvifusihandoesimianceinusstetg . ctineceaoheiand late
promoters or SY40. B AMASEPHERCERH KRR GRRNTPIIRG AxBrRssiRn.Afianesplprpkaryotic or

eukaryotic cells and their viruseS or combinations _ o ] .
against different determinants, each monoclonal antibody is directed against a single

determinant on the antigen. The modifier “monoclonal”™ indicates the character of the

30  antibody as being obtained from a substantially homogeneous population of antibodies,



Sthereof. The present invention also provides recombinant host cells containing the expression
vectors pre&i l%a% %e ggibed. Antibodies of the present invention can be eéglﬁtsl zeg% ip 396e7gglines other
than in hybri ohas Kiileic acids, which comprise a sequence encoding a poly epﬂ(?e according to
the invention, can be used for 10transformation of a suitable mammalian host cell. Cell lines of
particular preference are selected based on high level of expression, constitutive expression of protein
of interest and minimal contamination from host proteins. Mammalian cell lines available as hosts for
expression are well known in the art and include many immortalized cell lines, such as but not limited
to, NSO cells 15 (non-secreting (0) mouse myelomd&-ells), mouse myeloma cells, Chinese Hamster
Ovary (CHO) cells, Baby Hamster Kidney (BHK) cells and many others. Suitable additional eukaryotic
cells include yeast.and other fungi. Useful prakaryotic hosts include, for example, E coil, such as E.
colt SG-936,>|/5*?11 off & i@%eEC.OE%tﬁL\ﬁSTl GETBEIPRL IS o‘ﬁ%@’éé)ﬁ%géo%‘b?ﬂ?‘éiﬁﬁﬁz. coli MRCI,
PseudomonasmBéaillus, such as Bacillus susti is, and ,Sltreptomyces. These present recombinant

host cells can be useg,to praduge;ans;antibody,.ar fragmenidharenlshy culiiing theiselisunder

conditions permitting expression of the antibody or fragment thereof and purifying the antibody or
fragment thereSPRIRTEHEHBSE Bl BFH TN SErfsUARGPRIE hBSH T argetiitg ot the expressed
antibody of 25Heagmenisfer cecrptionip the teesmbindninest-cels tan beafacilitated:y taserting a
signal or secrefory leader peptide-encading sequence. (see,. Shokri et al. . (20 | Microbiol
Biotechol. 6018 R N S e A e
Acids Res. 14:4683:21691) af then®leditoftHeaapityeetrasemies derradidiesrestvihésasecretory

leader peptide gigmeniscean e, derivedframeihenprakarnQlic30a1BuKanQRts SRRIeNces.

Accordingly suitably, secretory leader peptides are used, being -17-.aming acids,joined to the
Clorminel enc Sl SRS o A AT TR i B SN SRR Bt S URe LT EEN eytosol and
secretion ifito tireiviirdiden. e.g.. MrerantibodiesPofthisihverado s cali be fuded to$ddiiigiil.amino acid
residues. Suchraming.agidiLasiduesisanRea-PeRidsagiRainarRadafasliate ispiptian, Pther S5amino
acid residues for homing of the antibodies to specific organs or tissues are also contemplated.

Another embodIFTAERSF G PrEBaFAtiSh HrAMRBEdIEL PR o fdscHEMTER ST s tHi e Miession of the
nucleic a_cid enmd:irig:tm aﬁﬁbmﬁyaa_gcmadin@muﬂgeivﬁbelmmmémwrmsgemm;mimahnmsabhas a
substantial porfign,of the D¥MRRAIIDRLY, r&QHF&Q_S%%P%E%&Bf' @Sgc[ﬁ@lf)ﬂﬁ%‘? Iidendersg deficient in

the production of endogenous antibodies. Transgenic animals include, but are not limited to mice,
goat, and'rabbfEFHE RiFhehdmBEY RoTaR SR edigbh PripEseRizrdsrsst thiecHPitbody-coding
gene in, for exaempteotheumamoantigliancattheanimakiopbecretionafihepabpeptidealuring
lactation. A metm]%d oafnggoa ing tumor growth in a mammal by administering to the mammal 15 an
effective amount of an ant ody is also provided by the present invention. Suitable tumors to be treated
according to the presEt ifiVentivhaprafebaly ek prsdshyirRAnclpgps|anbedre Atldeetyapebound to any
parltizlular melclaa@i@cmstxilae@g@ﬁﬁ%@@&h@{dﬁa@r@\/ﬂ'ﬂ&é@rgwﬂr?mﬁ@ﬂﬁ@ﬁﬁbgaf@mt@eq&@ﬁw@scelIs f
including malignant, melanoma. "Treatment” or "treat", in.the context of the present invention refers to
therapeu s reut SRR HEINIAG S0 oAl eSS, HeLLehitg o PR P 50 ock o the
underlying congitiarm.dy $nBepirtdephysidtelficaiichange wssociatdd Withaatisehsedor3digorder,

amel@qrating C'@Eﬁh%&ﬁ%ﬁ&%ﬁ@{ @_f%@ﬁi@&ﬁi&{ 9;%‘?‘&%5‘1%9 éﬂﬁa@%@ﬁ%’%ﬂ&@s%@'&ﬂl@é&%‘ptoms of the
condition. Beneficial or desired clinical results include, but are not limited to, alleviation of symptoms,

diminishment GF{AE SRt P EILRoR PR SIHIBr S {151t ZRHGH S BFE st BPUEbRier (i.e.,
w_here the disgﬁ&apxcdisord@rgﬁm‘s ﬁmmimrsnerb)g dﬁi@ﬁ@hﬁiﬁ%ﬂg}mﬁm,gﬁmg{mqmiofm@sease or
disorder, ameligrationor palliationaiihe.diseass ?Jaﬁ'%ﬁéﬂgﬂsﬁ&%gféuéé'&ﬂ}{‘é{bgmﬁé pagial or total) of

the disease or disorder, whether detectable or undetectable. "Treatment" can also mean prolonging
survival as corfjiilese 46 eXpetsly SaPgrarsrTneScl iRt ireRlint tnatsasedsd Ml Bifdatment
30include thosgeatipadymwithéarsliseasgquinceneiembadimentriheprase nihiba@niionscaide used as a
medicament. +(8,, i, The e melanomas. lglides, butls peplimited (o, melagomas, petastatic
melanomas, melanomas derived from either me anocytes or me ano%y e related nevus cells,
melanocarcino@iaslinzn efamotsieiiondsn nrshato St ohiasome | arerheemgsiiedsupe Higlah spreading

melanomap moghlatarlaaeasslentigo malignant melanoma, acral



5 lentiginous melanoma, invasive melanoma and familial atypical mole and melanoma (FAM-M)
syndrome. In one embodiment of the invention, melanoma is a specific form_of cancer. In another
embodimelt HE HiEIAHSma can be malignant. One embodiment of the pre%gﬁﬁﬁ%f’é}ﬁ{%ﬁ?@\?ould be to
utilize, as described below, the presently described antiTYRP1 antibodies to treat first line melanoma.
In another embodiment, the presently 10 described anti-TYRP1 antibodies would be first line treatment
for metastatic melanoma, that is, they would be used in a first round of treatment of newly diagnosed
metastatic melanoma. In the methods of the present invention, a therapeutically effective amount
of an antibody of the invention is administered to a-hammal in need thereof Effective doses of 15 the
compositions of the present invention, for treatment of disorders as described herein vary depending
upon many different factors, inqjudingb_means of administration, target site, physiological state of the
patient, whether the PAGEHITEhIRSSRSPAEh BRIRTAFEESY mddidEores idied P ah&vhether
treatment is prpphytatticxpretaetapautic. dhestdrml aldministebinghasresed kereinsmeahsigelivering the

antbodies o tg preseuLYENLon A AR mARITRL DY 2 batuelart et 038 aghieyp i esult sought

They can be administered, Tor example, intravenously or intramuscularly. Although human antibodies
of the inventiorF P AT TREmPor aehiRifstrh s R4 Mitbedys ey catlsdiadislistered to other
mammals ais Wl The deimimammatasgatd heraindainendedtsinelugdeeHuiisaneidinited to,
humans, laboratery animals, domesfic,ets and i aimals. Thetanstiicaly 25 sffective amount
means an amdunt of anti oéi/ of the present invention E’hat, when administered to a m%tmmal, is
effective in prodiieingiievgesieditherapsatiecaifect sdun aNAhbisecasnmochrswembmeatment
dosages may heditratedussiog rewinarimatheds kaewn te theseswfiskil inthe.arkio Lptimize safety and
efficacy. The ?gha}r%:ﬁxceutical Compo 'tig}ﬂs of the invention may include a "therapeutically
30effective amGUNL" & AN ahtETYREL At f fhe TEiEntion. A "therapeutically effective amount”
refers to dA amount é¥dEthmnat dosajesan fothpeliagsobiirive thd fomecesSayntotadhieve the
desired therap%g{{g;,gﬁgﬁ- &JB%@P%HQ%W&?%HHP&%&HPB%E@%.a@ﬁ'Qﬁqu'@%ﬁé@f% ggcording to

factors such as the disease state, age, sex, and weight of the individual, and the ability of the antibody
or antibody poftiBRRE-elek SCaREHsH (SparsEih dnaiitividbn s thalghatitedR) maBade amount is
also one in Wh'fei.‘tianwoﬁlpmixlizs. or da#imama‘ﬂ.effﬁoﬁsfpf masamibtediyvﬁmamibmk;ptpﬂrl?imﬁiage ou'Fweighed
by the therapeyically benefigipl 6lfectz Resage reaimens maype aglugisddoprovide the optimum

desired response (e.g., a therapeutic or prophylactic response). The identification of such disease
is well within tHaGlshty dheh o fIEaks Bod e Salidd titreric o reRBlfple iR IHENiduals who
are suffering frepmrdénalignaataidmelanoma or who are at risk of developing clinically significant
symptoms are suitable for administratiop of.the present anti-TYRP1 antibodies, he present
AHTYRP1 antbodies e ST Ho e Daalents (h Daiehr Sufskt om
malignant mel&riianaarbaditsu arderticie itmain bR desebieantirs progrdissionoRthsaimor or
pathologic conglition. RERGERsSSianielbsie sneihditie dbasgrawthydRvasivenass metastases and/or
recurrence of the tumar or path @gic co%diéion..An{_amount adeguate to ac?cfogg}flis thi@is defined as
a therapetiticallJ SHEHE Yo & KRB IR &He BHTSHET thiS TEE! Wit A8TISAY UpBAY SV ity of the
disease and thmigendral staterof thé/pafientenowniimmiine systepecibesifigeschedulesrial also vary
with the diseasg.slate. A SHaks-9f e RAlRNG RO BIRICAIY IS BiRm &8id6:helis 20 dosage

or continuous infusion to multiple administrations per day (e.?., every 4-6 hours), or as indicated by the
treating physiclH$ BRSPS oM BltibAT AT X BHARE TotiRein GaEmgesisiatliethpeutically
effective amoumhdhamaritiRboyrof theitnvantion iendvl:bo mgékdymal &preferadaty 3=3hag/kg, and
more preferably 5- ' ounts and frequencies will be 1gag] y.the physicians
treating trf%r pa#é%%agng%@%%%%ﬁc%&%g%%ﬁéég f@rﬁ ﬁeiﬁiaﬁéfvﬁ% g%%&?){/ggr%l%(%? mé}ﬁa’given daily,
three times pefifedRIsReERBNSHE S Wiery W10 Wasreesr ignaRIDesevpish dafeinistréifon may be in
the range of 1-fQ0nehtd 51 @D 5/ kehsikshouidvibeaotad dipvwevesinthaldtie psesenk imgention is not

limited to any I%articu I, d%s.e an %mbodlm nt of ti}e é%\éevraltligg,rgtnti-TYRP I acrtitibodies can be
|

Lo _ “

administered in 30tom 1}naﬂ%enr\$ﬁi%n&1?§'br ofa oth E’Salllr(l)ﬁ-heoplas. IC ag%lﬁltél}e,&heﬁv uitabie
anti-neoplastichagsriegian, ek sed, Sticteanin digetmothéiapeuticebigehitir idiadiont Ededomdsinations
thereof -2g- TB?@@FE‘D%9%@%ﬂ%@g@d@ﬁﬁ@&%&ﬂ)?ﬂ%’@gﬂ%ﬁ{g@ﬂ%@& atignetabaliig;fxamples of

alkylating agents include, but are not limited to, cisplatin, cyclophosphamide, melphalan, and

dacarbazine (BHCT HEieH SUARS naffaty thi i MSIETHY S4rRY nESRBHRS SR dacarbazine
(DTIC) demonstrate stronger anti-tumor activity compared to mono- 5 therapy on a human 624mel
xenog,raft. In one embodiment of the present invention, the presently described anti-TYRPI antibodies
are given in combination with dacarbazine. Examples of anti-metabolites include, but are not limited to,
doxorubicin, daunorubicin, paclitaxel, irinotecan (CPT-11), and topotecan. When the anti-neoplastic
agent is radiation, the source of the radiation can be either external (external beam radiation 10
therapy - EBRT) or internal (brachytherapy - BT) to the patient being treated. The dose of

anti-neoplastic agent administered depends on numerous factors, including, for example, the type of
anant the twvne and ceaverityy of the tiimaor heina treated and the rorite of adminictration of the anent I+



15In the present invention, any suitable method or route can be used to administer anti- TYRP1

antlbodles&gggowyﬂ%ggé)n,. and oon_naIIy, to co-.admlnlst.e.r antl-neoplfastlcP ﬁgﬁglﬁég%%ntagomsts
of other receptors. The anti-neoplastic agent regimens utilized according to the invention, include any

regimen believed to be optimally suitable for the treatment of the patient's neoplastic condition.
Different malignancies can require use of 20 specific anti-tumor antibodies and specific anti-neoplastic
agents, which will be deteimined on a patient to patient basis. Routes of administration include, for
example, oral, intravenous, intraperitoneal, subcutaneous, or intramuscular administration. Parenteral
routes are preferred. It should be emphasized, howdyer, that the present invention is not limited to any
particular method or route of administration. 25In another aspect of the invention, an anti-TYRP1
antibody of the_invention can be chemically, or biosynthetically linked.to.one or more anti-neoplastic or
nti-angiogen S SERTES 7 S HUERGONT HoF Ro AR ARS A PO 1 R5EH SRS ked to target
or reporter moietigs, theludimghoyivsaysdiexsimgbte dmiyiantisneaptastivudigedis; othge 3dmntibodies or
reporters, such,agradiolalgd I50IpRESHBAIRIRRRIA SYIISMWARIE 2 £ gmplqnéiqmﬂgproducmg
agent is conjugated to the antibody. -21- it is understood that the anti-TYRP1 antibodies of the
invention, whe%éa?&‘gﬁfﬂiﬁlébﬁﬁié?ﬁﬁ% o5 ke R pOd SrsFSrEBRYTER &R tPEatment, will be administered in
the form ofa compositiehiagditigina kypaeneprisingtaapt @tnpacewt ecdlyeaccdpiablewatiie foSuitable
phaimaceutically ageepiable Garriers ingluds,for example. one.oLmore of Walsk, s3ling, R Phosphate
buffered saline, dextlyose, g ycero’l, ethanol and the like, as Welfas combinations thereo
Pharmaceuticalijietdisads &t arridra dav R tfdpe bR PERY M- amounts of auxiliary substances such
as wetting or emulsifyiRg agemisspeesesvativesirhiffershwhich-enhaseathershelilife ereffectiveness

of the binding ins. The compositions of the injection can, as is well known in the art, be
formulated 50 43 B 10, PRAURE Gt S iTen B Sy P thce TP et aer
administration pertiselanamiteed. of aMendever, incldidawithintsmetepbesfaheoprésepiciavention is use
of the present gptihadiesinvivp _RNEINDEtRfRrnverligative ol diRgRATIGMethodawbigh are well
known in the art. The diagnastic methods include Kits, Vr\-lffl.?l%h contain antibodies offthe 15present
invention.  HGHSENBEAERE, T HUSHHE & H T o ABIGP AT S GRS BT IFAGment thereof,
specific for TYRR4. Mudngitrefiembodremntydmemventior $ & chimarisriontciopeatigntibody, or

fragment theregf sReqi0k TalffRds 1 ARBIDBL.GRANIIENK NG CBIHRCIRNS Rh e Atibody are
identical to the CDR regions of CTAQVQ. In a 20 different embodiment the CD re}glons of the antibody

are identi¢al to* R EBRYERiISnETBI26BET 2D1HE MBHEBNIBBARHER; the dhtiBody iRt to TYRP1
with a dissociatioentaie jeongtani-geetticita)ibetiscen fagmed-@ctés(sea-dind /secandsrand 5 x 10-4
1/s, as measured. by surfac smMon resonance ribed herein, at ambient laboratory temperature
(20'V - 25 25 &‘?lﬁ%ghmg?g@#?ﬁéﬂd%’g?g%%%qf%q;&aﬁgﬁﬁbms to TYRP | with a Kdor kdif between 1.7 x
10-4 1/s and 3.5 x 10LBC ISRt ATFHER SfbaineitcthendbRbisdr binas o sTPRE] (Wit dissociation
rate constant, as mersures-byysifaseplasmomresanance; ihatdanmthind% oh hecdigsociation rate
constant ggtermined for 20007, 20073, f G T AR under the, same eoogqilth%?s- (5% Turn
embodimént of tié peregenf’lnvgntion comprises a monoclona RAtiso Y, or?rgagment lt]ﬁereof, specific
for TYRP | comprRitdgaonemrintolel 8dh dfdvbebmarity deté¥miningedioRss(CBRsY 4Bl from the

group consistingsf g RRR B Takles ik 8nd 2040 AeQihacembodiment,thg.inveatianiga monoclonal
antibody, or fragment 5 thereof, specific for TYRP1 having a light chain CDR1 region with the

sequence: RASHERAE 9 T SEG TSN 4PPPSntIBF 8BSt tod BB a8 IEeS hbnoclonal
antibody, or fratispeniithéigiofzfSpagifitnfons YRE:dshAVIRE)] acheasy dhaimndC D R3biith g ensgquence:
RYSSSV\%LDgrg%QnIQ[}l}ggﬁg)m 11,8 different embodiment, the invention is a monoclonal antibody, or
fragment thereof, comprising (i) a light chain variable region 10 selected from the group consisting of
20D7, 20D75 and CTROYH Gf) hhasssEraiPodiramie ragriisalsctad s YrFeP%rba&pbeonsisting of
20D7, 20D7S ae-wid9dasadanotianiembddimendiihe ATientiorjisamaneeloralqiitopay, or fragment
thereof, specific for TYRP| camprising (i)-a light chain variable regi f CTA99 (ji) a.heavy chain
vatiatie regior St A 1) R o e B SR T el (d By

strength between an antigenic determinant and an antibody-binding site. '

30 Antibodies of the present invention, or fragments thereof, also include those for

which binding characteristics have been modified or improved by direct mutation,



15regions. Another embodiment of this invention is a method of treating cancer in a mammal
comprisinq&gg}@ﬁtﬁr'?g to the mammal an effet_:tive amount of an _antibo%%{]%%gmgg gtgﬁereqf, of
any of the embodiments already described. The invention also provides a method 10 treat a malignant
melanoma. Another treatment method provided by this 20 invention combines using the antibodies or
fragments thereof of this invention along with administering an additional anti-cancer agent or
treatment. In one treatment method, the anti-cancer agent is dacarbazine (DTIC). Itis to be
understood and expected that variations in the principles of invention herein disclosed can be made by
one skilled in the art and it is intended that such 25iiodifications are to be included within the scope of

the present invention. All references mentioned herein are incorporated in their entirety. EXAMPLES

The examples that follow further illustrate the invention, hut should not be 30 copstrued to limit the
Scope i any WEG DG EHGURHTRH Wy PHESEHGIRICD: FMSVRE A8 1Ay e BYGHLdope of the
invention. Detaieddescdhiptiber ohporeé hiioneatH+28 CRRthod scsuchasbthosgerhpldyediipsthe

construction of yegtors.andlpsiids.fhe nsertion obgenes.ensoding pelynRepdidesintpsuch vectors

and plasmids, the introduction of plasmids into host cells, and the expression and determination

thereof of gend§And gdhe HrdatiEtedcEnhErEBbiMed oM MRinErb s BuBhdatissnidathg Sambrook,
J. et al., 5@989xalestdambilening. oA kdaboratoydvianyalp dndheds, Cele Sprieadtamoigtaboratory
Press. Animal d Cell Lines Maijntain. SKme128, 624mel,.1102mel and-A375 in RPM'
ead 10 (v e R e A e
Laboratories, L'Bjaions Weandreed mrely: tesetor INNId praidisa B sternmatioRCR Kirdeds(85d SKmel28

were provided §y Dyaflan HoughtondMemariabSlpansKetterng CeacetamanrtamdNe wishark, NY).
624mel and 1102tm_el were ol:grt%ined frog11£0)r,L Slte.ve Rosﬁnberﬁ gNationaI C@ncer Irg,st_itéjte, Bethesda,
MD). A375 Wageﬁtfrléhcaoéje%nf%m Amefican yﬁelai%éfﬁr uré &6 écﬁ%rheil\ﬁ%hag e{gﬁ?’ﬂ)e. Six to eight
week old fémateuNtyiNtramice! Werd idsrsvas edofroriTac it Braims (B adnaiidivit 8N Yih&xpression and

Purification of Human @ﬂ%@m-%fécaénﬁﬂ%ﬁ&é%ﬁm@mg%&%&m@m@Qge/oﬁﬂ&m%@ suitable
heavy chain nucleotide sequence, for 20 example SEQ ID NOs 21, 22, or 23 (for 20D7, 20D7S and

CTA99 respecﬁ*i}ely) into a suitable expression plasmid, for example pGSHC, and engineer a suitable
light chain nucleotidefsequente; fereXampieSiEQ HDbou@6idr &ridior BODE20D7Suanc:CTA99

respectively) inig.a shifablgexpressiamplasiid) sk a3RGSHE. by Asuitabls methed syich as PCR

cloning. To establish a stable cell line, co-transfect in a suitable host cell 25 line, such as NSO cells,
with lineatzed MESHF AR RGSEE AT PRSP stctrboratbriungr taifures s ifpethedia such as
glutamine free dplhesarh's MadifechEagiaMediumwiindichyaed fatal aadf seiunm @ankkgitamine
ey (ELISA) T e s by
suitable methot et 30435 Gtelpeisch it ciremBirsgapHipty, specificity, IC50, EC50, Kp)
as herein disclosed. In order to identify candidate CDR region sites for modification,
20 alanine scanning mutagenesis can be performed to identify CDR region residues
contributing significantly to antigen binding. Alternatively, or in addition, random
mutagenesis may be performed on one or more CDR sequences at one or more residue
positions, either while the CDR is operably hinked to the variable region or while the
CDR is independent of other variable region sequence and then the altered CDR returned
25  to a variable region using recombinant DNA technology. Once such variant antibodies
are generated and expressed, the panel of variants is subjected to screening as described
herein and antibodies with superior properties in one or more relevant assays may be
selected for further development.
As described herein, in addition to the antibodies specifically described herein,
30 other “substantially homologous” modified antibodies can be readily designed and

manufactured utilizing various recombinant DNA techniques well known to those skilled



-24-  .One embodiment of the present invention is the recombinant human monoclonal antibody
20D7, a fuw§n%égfl%s_gg targeting cell surface expressed tyrosinase-relat (%:%ro %(i)ré!-i(l)0 g%g%Pl or
TRP1). The it oéy IS comprised of a human gamma-1 heavy chain (HC) (5 Hérou and a human
kappa light chain (subgroup Ill). 20D7 was shown 5 to selectively bind to human TYRP | with high
affinity and mediated potent anti-tumor activity in xenograft models by a mechanism involving
activation of immune effector function. One embodiment of the present invention is the
recombinant human monoclonal antibody 20D7S, a full length IgGIx targeting cell surface expressed
tyrosinase-related 10 protein-1 (TYRP1 or TRP1). FRe antibody is comprised of a human gamma-1
heavy chain (HC) (subgroup 1) and a human kappa light chain (subgroup IIl). 20D7S was created in an
effort to generate an even more tagle molecuge; a free cysteing resjdue within the heavy chain
variable regionl?gfﬁwggrc%ﬁwi?e PEJTARRY IS YRR & V%We'—&ﬁ‘é%‘?e’&aﬂs(ﬁt%ﬁ&%ﬁs"?t%s unpaired or
free cysteine hasnthey potentialltoanty-pavewithndibo cthé rseysisines thatpetieigatedmintiae and
inter-chain disylfide. Rridgingof heaxsandilight ahain Roly Rertides iMisnritng.cauidpaigntially result

in improper folding and processing, increasing the heterogeneity of the product and potentially its
stability. The SBEPAGRYgEFaHysEWscPibdd HaRAHENirs thBIpredBhc@or e MigHt chain and
free heavyschaimdutbglgrgparatiaon eéaDdydibth apresanr enofiifieaitight Chain:and-iree 20 heavy

chains are redyicad,or,eliminaied in,the pIaRaralio A 2007 S.cnfRother,embadinent of the present

. . e ]f a
invention is CTK99, a cﬁlm ric antlgo?iy with"a human constant realon Ig(% . I\/?arlne antibody TA99
(United States™P##EAEA1798,790) contains two light chains; one TA99 light chain is specific to TYRP |

and the other is from-parepialmerssity slemacats: Therisdecrarped-aclivithecausa the 25
contaminated Iight chain ils?unabll? to,bind to TYR{Dl. CTA99 v(\{as constructed to renﬁdiate this flaw
S ﬁl a0ic I

. ysnces  supstantia the same as th ming  acid, sequence of At Il or . .
and thereby |mp?ove activity. In"one embodiment of the present invention, C A9 Was designed with

two identital hbansrehians magtnve ide rdsailighfuthiaingh SutididRdesotibeticher@ihsilusttite CTA99's

increased activify and.binding Rffinity.aswell assaliediriunctionsqnare suliphle)igr humans. 30Tables
1 and 2 provide the amino acid sequences and SEQ ID NOs of the various CDRs of the present

invention. TabE3FiaNidEL e QR G 1B N tHE Tamblise bast Ratelitas refa i 1o’ the present

invention. Poly¥iicleic ¥idsaqlencesdhaiencode ihd aminocacid Sequence$diselbasd below are also

included within, the:Scone.af ine PEESERL IRVENEOR o A8 T, AMine ACiH nequence. of20D7 and
20D7S Antlbod& nga d Light Chain Variable Region CDRs. Heavy Chain SEQ ID NO. Light

an
Chain SED ID RBSCBRIYEVTFTSYAMN 1
: The antibodies of the present invention, or fragments thereof, include human

antibodies having one, two, three, four, five, and/or six complementarity determining
regions (CDRs) selected from the group consisting of the amino acid sequences of the
CDRs as set forth in Table 1.

20 In another embodiment, the present antibodies, or fragments thereof, can have a
heavy chain variable region of 20D7 or 20D7S and/or a light chain variable region of
20D7 or 20078, outlined below. 20D7 and 20D7S are particularly preferred antibodies
of the present invention. These antibodies have human VH and VL framework regions
(FRs) as well as human CDRs.

25 The present mvention includes nucleic acid sequences that encode an anti-TYRP1
antibody heavy chain, comprising any one of the VH regions or a portion thereof, or any
one of the VH CDRs, including any variants thereof, as disclosed herein. The invention
also includes nucleic acid molecules that encode an anti-TYRPI antibody light cham
comprising any one of the VL regions or a portion thereof or any one of the VL CDRs,

30 including any variants thereof as disclosed herein.



RASQSVSSYLA 4 CDR2 WINTNTGNPTYAQGFTG 2 DASNRAT 5 CDR3 RYSSSWYLDY 3
QQRSNWLMYT 6 Table 2: Amino Acid Sequence of CTA99 Antibody HeaVéand Li%ht Chain Variable

Region CDRE 214¥AAEhain SEQ ID NO. Li aht Chain t, SEQ ID NO. CDRT BERIKRBY#H 7

RASGNIYNYLA

-13-

Each domain of the antibodies of this invention can be a complete antibody with
the heavy or light chain variable domain, or it can be a functional equivalent or a mutant
or derivative of a naturally-occurring domain, or a synthetic domain constructed, for
example, in vitro using a technique such as one described in WO 93/11236 (Griffiths et

5 al). For msiance, it is possible to join together domains corresponding to antibody
variable domains, which are missing at least one amino acid. Also included is an
antibody with one or more amino acid substitufion, mutation or deletion within one of the
CDR sequences. The mmportant characterizing feature is the ability of each domain to
associate with a complementary domain to form an antigen-binding site. Accordingly,

10 the terms variable heavy and light chain fragment should not be construed to exclude
variants, including variants 10 the CDRs, that do not have a material effect on specificity.

The antibodies of the present invention may be produced by methods known in
the art. These methods include the tmmunological method described by Kohler and
Milstein, Nature 256 495-497 (1975) and Campbell, Monoclonal Antibody Technology,

15 The Production and Characterization of Rodent and Human Hybridomas, Burdon et al,,
Eds., Laboratory Techniques in Biochemistry and Molecular Biology, Volume 13,
Elsevier Science Publishers, Amsterdam (1985); as well as by the recombinant DNA
method described by Huse ¢t al., Science 246: 1275-1281 (1989).

Antibody fragments can be produced by cleaving a whole antibody, or by

20 expressing DNA that encodes the fragment. Fragments of antibodies may be prepared by
methods described by Lamoyi et al., J. fmmunol. Methods 56: 235-243 (1983) and by
Parbam, J. Immunol. 131: 2895-2902 (1983). Such fragments may contain one or both
Fab fragments or the F(ab'); fragment. Such fragments may also contain single-chain
fragment variable region antibodies, i.e. scFv, diabodies, or other antibody fragments.

25 Methods of producing such functional equivalents are disclosed in PCT Application WO
93/21319, European Patent Application No, 239,400, PCT Application WO 89/09622;
European Patert Application 338,745; and European Patent Application EP 332,424,

Preferred host cells for transformation of vectors and expression of the antibodies
of the present invention are mammalian cells, e.g., NSO cells (non-secreting (0) mouse

30  myeloma cells), 293 and CHO cells and other cell lines of lymphoid origin such as



10 CDR2 WINPDNGNTVYDPKFQG 8 DAKTLAD 11 CDR3 DYTYEKAALDY 9 QHFWSLPFT 12 Table

3: Amino A\%Jg %&%lﬁa ce SEQ. ID. NOs of 20D7, 20D7S, and CTA99 Antibodies  Heavy Chain Light
y Wit

Chain Antibod 55|895nal Variable region Without signal With signal VaribhfdUS2009/036739

_14-

lymphoma, myeloma, or hybridoma cells. Other eukaryotic hosts, such as yeasts, can be
alternatively used.
The transformed host cells are cultured by methods known in the art in a liquid
medium containing assimilable sources of carbon (carbohydrates such as glucose or
5 lactose), nitrogen {amino acids, peptides, proteins or their degradation products such as
peptones, ammonium salts or the like), and norganic salts (sulfates, phosphates and/or
carbonates of sodium, potassium, magnesium and calcium). The medium furthermore
contams, for example, growth-promoting substances, such as trace elements, for example
won, zinc, manganese and the like.

10 Where it is desired to express a gene construct in yeast, a suitable selection gene
for use in yeast is the rpl gene present in the yeast plasmid YRp7. Stinchcomb et al,
Nature, 282: 39 (1979), Kingsman et al., Gene, 7: 141 (1979). The trp] gene provides. a
selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for
example, ATCC No. 44076 or PEP4-1, Jones, Genetics, 85: 12 (1977). The presence of

15 the trpl lesion in the yeast host cell genome then provides an effective environment for
detecting transformation by growth in the absence of tryptophan. Similarly, Leu2-
deficient yeast strains (ATCC 20,622 or 38,626) are complemented by known plasmids
bearing the Leu2 gene.

The antibodies of the invention may be isolated or purified by any method known

20 in the art, including precipitation by ammonium sulfate or sodivm sulfate followed by
dialysis against saline, ion exchange chromatography, affinity or immuno-affinity
chromatography as well as gel filtration or zone electrophoresis. A preferred method of
purification for the antibodies of the current invention 1is Protein-A  affinity
chromatography.

25 DNA encoding human antibodies can be prepared by recombining DNA encoding
human constant regions and variable regions, other than the CDRs, derived substantially
or exclusively from the corresponding hﬁm.an antibody regions and DNA encoding CDRs
derived from a human.

Suitable sources of DNAs that encode fragments of antibodies include any cell,

30 such as hybridomas and spleen cells, which express the full-fength antibody. The

fragments may be used by themselves as antibody equivalents, or may be recombined into



region Without signal 20D7 18 13 29 24 16 32 20D7S 19 14 30 24 16 32 CTA99 20 15 31 25 17 33
Antibodies _used in experiments comprised full-length heavy and light chai ithout si S, as given
in Table 3. Y281E 4 4tiMmary of Data from 20D7, 20D7S, and CTA99 Ant%%%gv%tS;ZO%B%%q %

-15-

equivalents, as described above. The DNA deletions and recombinations described in this
section may be carried out by well-known methods. Another source of DNA 1s a phage
display library of antibodies, as is known in the art. The exemphfied antibodies of the
cutrent invention were made via hybridoma technology from immunized mice.

5 Addittonally, the present invention provides expression vectors containing the
polynucleotide sequences previously described operably linked to an expression
sequence, a promoter and an enhancer sequence. A variety of expression vectors for the
efficient synthests of antibody polypeptide in prokaryotic systems, such as bacteria, and
eukaryotic systems, including but not limited to yeast and mammalian cell culture

10 systems, have been developed. The vectors of the present invention can comprise
segments of chromosomal, non-chromosomal and synthetic DNA sequences.

Any suitable expression vector can be used. For example, prokaryotic cloning
vectors include plasmids from E. cofi, such as colEL, pCRI, pBR322, pMB%, pUC, pKSM,
and RP4. Prokaryotic vectors also include derivatives of phage DNA such as M/3 and

15 other filamentous single-stranded DNA phages.. An example of a vector useful in yeast is
the 2p plasmid. Suitable vectors for expression in mammahian cells include well-known
derivatives of SV-40, adenovirus, retrovirus-derived DNA sequences and shuttle vectors
derived from combination of functional mammalian vectors, such as those described
above, and functional plasmids and phage DNA.

20 Additional eukaryotic expression vectors are known in the art (e.g., P.J. Southern
and P. Berg, J. Mol. Appl. Genet. 1: 327-341 (1982); Subramani et al., Mol. Cell. Biol. I:
§54-864 (1981); Kaufmann and Sharp, J. Mol Biol. 159: 601-664 (1982); Scahill et al,
Proc. Natl. Acad. Sci. US4 80: 4654-465% (1983); and Urlaub and Chasin, Proc. Natl.
Acad. Sci. USA 77: 4216-4220 (1980).

25 The expression vectors useful in the present mvention contain at least one
expression control sequence that is operatively linked to the DNA sequence or fragment
to be expressed. The control sequence is inserted in the vector in order to control and to
regulate the expression of the cloned DNA sequence. Examples of useful expression
control sequences are the lac system, the #rp system, the fac system, the #¢ system, major

30 operator and promoter regions of phage lambda, the control region of fd coat protein, the

glycolytic promoters of yeast, e.g., the promoter for 3-phosphoglycerate kinase, the



Antibody Competition ELISA (EC50) (M) FACS (meD I) AffmitY K(M) Human FcR diM binding ()

?S.Tgn AD\%&Z%) /H&g&an CDC (%) TA99 4.0 x 1010 +++ 1.7 x 10-9 ND '%%%26@6%%3‘99 1.1x
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promoters of yeast acid phosphatase, e.g., Pho3, the promoters of the yeast alpha-mating

factors, and promoters derived from polyoma, adenovirus, retrovirus, and simian virus,

e.g., the early and late promoters or SV40, and other sequences known to control the

expression of genes of prokaryotic or eukaryotic cells and their viruses or combinations
5 thereof.

The present invention also provides recombinant host cells containing the
expression vectors previously described.  Antibodies of the present invention can be
expressed in cell lines other than in hybridomas. Nucleic acids, which comprise a
sequence encoding a polypeptide according to the invention, can be used for

10 transformation of a suitable mammalian host cell.

Cell lines of particular preference are sclected based on high level of expression,
constitutive expression of protein of nterest and minimal contamination from host
proteins. Mammalian cell lines available as hosts for expression are well known in the art
and mclude many immortalized cell lnes, such as but not limited to, NSO cells

15 (non-secreting () mouse myeloma cells), mouse myeloma cells, Chinese Hamster Ovary
(CHO) cells, Baby Hamster Kidney (BHK) cells and many others. Suitable additional
eukaryotic cells mnclude yeast and other fungi. Useful prokaryotic hosts include, for
example, E. coli, such as E. coli SG-936, E. coli HB 101, E. coli W3110, E. coli X1776,
E. coli X2282, E. cofi DHI, and E. coli MRCl, Pseudomonas, Bacillus, such as Bacillus

20 subfilis, and Streptontyces.

These present recombinant host cells can be used to produce an antibody, or
fragment thereof, by culturing the cells under conditions permitting expression of the
antibody or fragment thereof and purifying the antibody or fragment thereof from the host
cell or medium suwrrounding the host cell. Targeting of the expressed antibody or

25  fragment for secretion in the recombinant host cells can be facilitated by inserting a signal
or secretory leader peptide-encoding sequence (see, Shokri et al., (2003) Appl Microbiol
Biotechnol. 60(6):654-64, Niclsen et al., Prot. Eng. (1997) 10:1-6 and von Heinje et al.,
(1986) Nucl. Acids Res. 14:4683-4690) at the 5' end of the antibody-encoding gene of
interest. These secretory leader peptide elements can be derived from either prokaryotic

30 or eukaryolic sequences. Accordingly suitably, secretory leader pepiides are used, being



+++ 1.1 x 10-9 ND 48 94 20D7 I. | x 10-10 +++ 0.28 x 10-9 1.1 x 10-10 42 100 20D7S 0.98 x 10-10

+++ 0.28 -9 0.97 x 10-10 56 ND ND = not determined. Competition E %)?R =L
Iminunosc>)<r‘;>k‘1-§n2t0 9§§1§‘§8@ELISA) Coat falcon flexible 96-well flat-bottomed g a es%\%v%lsh%}@e%g%binant

human TYRP 5 (.5ug/mL x 50 pL) at 4 Celsius overnight. The next day, block the plate with 5% FBS in
PBS containing 0.1% Tween-20 for 2 h at room temperature. Add various amounts of antibodies in
100 pL samples. Wash the plate 3x with PBS/Tween and add 100 pL of horseradish
peroxidase-conjugated goat anti-human antibody (Biosource, Camarillo, CA) diluted at 1:5000 in 100
IAL to the plate and incubate for one hour at room-temperature (20 10 - 25 C). Wash the plate 3x and
add 50 jiL /well of 3, 3', 5, 5'-tetramethylbenzidine (TMB; KPL, Gaithersburg, MD) substrate to the

plate. Read the plates gt 450 nm using a mi.crqpla&e readelryésuch as I{\{lolecular Devic%st}l. Table 5:
Enzym e-Linke?i‘ }ﬂ?’r&ﬁll SBJILB% {% a&-&gﬂgﬁo end of a polypeptide 1o dmect movement of the

polypeptide out of the host cell cytosol and secretion into the medium.
The antibodies of this invention can be fused to additional amino acid residues.
Such amino acid residues can be a peptide tag, perhaps to facilitate isolation. Other
5 amino acid residues for homing of the antibodies to specific organs or tissues are also
contemplated.
Another embodiment for the preparation of antibodies in the present invention is
the expression of the nucleic acid encoding the antibody according to the invention in a
transgenic animal that has a substantial portion of the human antibody producing genome
10 inserted and is rendered deficient in the production of endogenous antibodies. Transgenic
animals include, but are not limited to mice, goat, and rabbit. One further embodiment of
the invention includes expression of the antibody-coding gene in, for example, the
mammary gland of the animal for secretion of the polypeptide during lactation.
A method of treating tumor growth in a mammal by administering to the mammal
15 an effective amount of an antibody is also provided by the present invention. Suitable
fumors to be treated according to the present invention preferably express TYRP1. While
not intended to be bound to any particular mechanism, the present methods provide for
treatment of the growth of cancer cells including malignant melanoma. “Treatment” or
“treat”, in the context of the present invention refers to therapeutic treatment including
20 inhibiting, slowing, lessening or reversmg the progress of the underlving condition or
undesired physiological change associated with a disease or disorder, ameliorating
clinical symptoms of a condition or preventing the appearance of clinical symptoms of
the condition. Beneficial or desired clinical results include, but are not limited to,
alleviation of symptoms, diminishment of the extent of a disease or disorder, stabilization
25  of a disease or disorder (ie., where the disease or disorder does not worsen), delay or
slowing of the progression of a disease or disorder, amelioration or palliation of the
disease or disorder, and remission (whether partial or total) of the disease or disorder,
whether detectable or undetectable. “Treatment” can also mean prolonging survival as
compared to expected survival if not receiving treatment. Those in need of treatment
30 include those already with the disease. In one embodiment, the present invention can be

used as a medicament.



Antibody Binding to TYRP1 (EC50) (M) TA99 4.0 x 10-1 CTA99 1.1 x 20D7 1.1 x 10-10 20D7S 0.98 x
10-10 15 The half minimal effect concentration (EC50) is measured in Molar I\é%;Antibodies, including
human 20D7, AURTAR 2BD7S and CTA99, exhibit specific binding to humar T P2 EL IS assay.
Flow Cytometrv 20Treat 624mel cells for 1 hour on ice with either 5 tig/mL human IgG, or anti-
TYRP1 MADs in 1%BSA/PBS. Wash cells 3x in 1% BSA/PBS and incubate for 1 hour with fluorescein
isothiocyanate (FITC)-labeled goat anti-human IgG. Wash cells and 27- analyze by a suitable flow
cytometer, such as Epics XL Flow Cytometer (Coulter). Flow cytometry analysis shows that 20D7S
antibodies as exemplified herein exhibit binding to i&tive TYRP1 expressing in human cell lines
SKmel28 and SKmel23 as compared to control human IgG1. Similarly, flow cytometry analysis
shows that for CTA99 and 20D7 5antibodjes ecgsan%glifi‘ed herein exhibit binding to native TYRP1

d

expressing human cellfing B2 4R YR oipy BB AT Ty Cie S Ee BIYEHdh Resonance
/ Biacore Analystsnvieasunelthenbindimy dingtioscohtheralhtibodie sstonrelsompinagithdmansT YRP1 at

cells, melanocarcinomas, melanoepitheliomas, melanosarcomas, melanoma in sifu,

superficial spreading melanoma, modular melanoma, lentigo malignant melanoma, acral

5 lentiginous melanoma, invasive melanoma and familial atypical mole and melanoma

(FAM-M) syndrome. In one ecmbodiment of the invention, melanoma is a specific form

of cancer. In another embodiment the melanoma can be malignant. One embodiment of

the present invention would be to utilize, as described below, the presently described anti-

TYRP! antibodies to treat first line melanoma. In another embodiment, the presently

10 described anti-TYRP! antibodies would be first line treatinent for metastatic melanoma,

that is, they would be used in a first round of treatment of newly diagnosed metastatic

melanoma.

In the methods of the present invention, a therapeutically effective amount of an

antibody of the invention is administered to a mammal in need thereof. Effective doses of

15 the compositions of the present invention, for reatment of disorders as described herein

vary depending upon many different factors, including means of administration, target

site, physiological state of the patient, whether the patient is human or an animal, other

medications administered, and whether treatment is prophylactic or therapeutic. The term

administering as used herein means delivering the antibodies of the present invention to a

20 mammal by any method that can achieve the result sought. They can be administered, for

example, intravenously or intramuscularly, Although human antibodies of the invention

are particularly useful for administration to humans, they can be administered to other

mammals as well. The term mammal as used herein is intended to include, but is not

limited to, humans, laboratory animals, domestic pets and farm animals. Therapeutically

25  effective amount means an amount of antibody of the present invention that, when

administered to a mammual, is effective in producing the desired therapeutic effect, such

as inhibiting tumor growth. Treatment dosages may be titrated using routine methods
known to those of skill in the art to optimize safety and efficacy.

The pharmaceutical compositions of the invention may include a “therapeutically

30 effective amount” of an anti-TYRP1 antibody of the invention. A “therapeutically

effective amount”™ refers to an amount effective, at dosages and for periods of time



10 ambient laboratory temperature (20 C - 25 C) using the surface plasmon resonance, for example a

Biacore biﬁg%ﬁé%%%%gmacia). Immobilize TYRP | protein onto a CM5 re%%%%ro%%%ﬁsgpsor chip

and inject the an es$ at concentrations ranging from 0.5 nM to 100 nM. Acquire Sehsorgrams for
each concentration and evaluate using the BIA Evaluations 3.2 program to determine the rate
constants kaa and kafic Kd, also referred to 15as katffi is the rate constant of the dissociation reaction.
Ka, also referred to as kali, is the rate constant of the association reaction. KD is a measure of binding
affinity; calculate KD from the ratio of the rate constants /toff/ kw measured in Molar (M). Ka, the Kd,
and KD for the antibodies exemplified herein, TA99:*€TA99, 20D7, and 20D75, are summarized below
in Table 6. 20 Table 6: Binding Kinetics of Antibodies to Recombinant Human TYRP | Antibody Ka

e K e A At ST S oo rpall A Fetapeuiscally clteeiive ammodnt or < 100

the antibody may vary according to factors such as the disease state, age, sex, and weight
of the individual, and the ability of the antibody or antibody portion fo elicit a desired
response in the individual, A therapeutically effective amount is also one in which any
5 toxic or detrimental effects of the antibody or antibody portion are outweighed by the
therapeutically beneficial effects. Dosage regimens may be adjusted to provide the
optimum desired response {e.g., a therapeutic or prophylactic response}.
The identification of such disease is well within the ability and knowledge of one
skilled in the art. For example, human individuals who are suffering from malignant
10 melanoma or who are at risk of developing clinically significant symptoms are suitable
for administration of the present anti-TYRP1 antibodies.
The present anti-TYRP! antibodies are administered for therapeutic treatments to
a patient suffering from malignant melanoma in an amount sufficient to inhibit, or reduce
the progression of the tumor or pathologic condition. Progression mcludes, e.g., the
15 growth, invasiveness, metastases and/or recurrence of the tumor or pathologic condition.
An amount adequate to accomplish this is defined as a therapeutically effective dose.
Amounts effective for this use will depend uwpon the severity of the discase and the
general state of the patient's own immune system. Dosing schedules will also vary with
the disease state and status of the patient, and will typically range from a single bolus
20 dosage or continuous infusion to multiple administrations per day (e.g., every 4-6 hours),
or as indicated by the treating physician and the patient’s condition. An exemplary, non-
limiting range for a therapeutically effective amount of an antibody of the invention is
0.1-50 mg/kg, more preferably 3-35 mg/kg, and more preferably 5-20 mg/kg. Dosing
amounts and frequencies will be determined by the physicians treating the patient and
25  may include doses from less than 1 mg/ksg to over 100 mg/kg given daily, three times per
week, weekly, once every two weeks, or less often. Dose per administration may be in
the range of 1-100, 2-75, or 5-60 mg/kg. It should be noted, however, that the present
vention is not limited to any particular dose.
In an embodiment of the invention, anti-TYRP! antibodies can be administered in
30  combination with one or more other anti-neoplastic agents. Any suitable anti-neoplastic

agent can be used, such as a chemotherapeutic agent, radiation or combinations thereof.



1.8 x 10-4 0.28 x 10-9 Biacore analysis of the binding of 20D7 and 20D7S to human TYRP1
demonstrate substantial specific binding affinities; accordingly 20D7 and 5[) @ are éalid
yloto

25candida%"e]§)fzcg}ti}%lé#grs)seutic antibodies. -28- Complement Dependent Cytoto §ﬁ§‘;“? 566359Assay

Wash human melanoma.cell line 624mel 3 times and bring to a concentration of 106 viable cells/mL
in a suitable media, such as AIM V Media (Invitrogen Life 5 Technologies). Plate one hundred
microliters of cells in 96-well, round-bottom Falcon plates and incubate with MAb 20D7 or higG
(Jackson Immunoresearch, West Grove, PA) starting at 3.7 Rg/mL diluted down 1:3, for 1 hr at 37 C.
Add low-Tox-M Rabbit complement (Cedarlane Lat3§; Westbury, NY) diluted 1:5 in AIM V at 50 pl/well
and incubate for 1hr at 37C. Count cells for viability with Trypan Blue (Inv trogen Life | 0Technologies).

Table 7 shows the percentage of cytotoxicity_at yatrious antibody concentrations in the CDC assay.
The data dem NSRSV SHT AT PAGS ANGOBE bR CEE R T PR B9 oo
624mel cells inlksiteon@ 8RTttriggedecbdiose-we penterit complémentapiediated de liyisinih624mel cells,

reaching comrlgiegelliyi TbiNe Aasayd 2L AR aRUBadanSeIaien AL ity Accordingly

there is a strong immune effector response for CDC in 20D7 and CTA99. % Specific Lysis = Test %

Cytotoxicity - NeGafitereitrol 93 '€) (bR cTibRer: EBc Datd B MoREHRRIRY € dRiBement

Activation py 20Bpanch @ Téik8ch Antibedy:fograderntr atie _rAiineal ADSR 043 1H &%n1,0090 1.23 54%

84% 0.41 presently described anti-TYRP! antibodies are given in combination with dacarbazine.
Examples of anti-metabolites include, but are not limited to, doxorubicin, daunorubicin,
paclitaxel, irinotecan (CPT-11), and topotecan. When the anti-neoplastic agent is
radiation, the source of the radiation can be either external (external beam radiation

10 therapy — EBRT) or internal (brachytherapy — BT} to the patient being treated. The dose
of anti-neoplastic agent administered depends on numerous factors, including, for
example, the type of agent, the type and severity of the tumor being treaied and the route
of admmistration of the agent. I should be emphasized, however, that the present
invention is not limited to any particular dose.

15 In the present invention, any suitable method or route can be used to administer
anti- TYRP! antibodies of the invention, and optionally, to co-administer anti-neoplastic
agents and/or antagonists of other receptors. The anti-neoplastic agent regimens utilized
according to the invention, include any regimen believed to be optimally suitable for the
treatment of the patient's neoplastic condition. Different malignancies can require use of

20 specific anti-tumor antibodies and specific anti-neoplastic agents, which will be
determined on a patient to patient basis. Routes of administration include, for example,
oral, intravenous, intraperitoneal, subcutanecus, or intramuscular admmistration.
Parenteral routes are preferred. It should be emphasized, however, that the present
invention is not limited to any particular method or route of administration.

25 In another aspect of the invention, an anti-TYRP1 antibody of the invention can
be chemically or biosynthetically linked to one or more anti-neoplastic or anti-angiogenic
agents,

The invention further contemplates anti-TYRP1 antibodies linked to target or
reporter moieties, including by way of example only anti-neoplastic agents, other

30 antibodies or reporters, such as radiolabled isotopes, in a diagnostic system where a

detectable signal-producing agent is conjugated to the antibody.



53% 38% 0.14 17% 35% 0.05 9.5% 24% 20 Antibody Dependent Cellular Cytotoxicity (ADC against
Human Melanoma In Vitro Collect and wash 624mel cells with a suitable media, such as AIM V

media (Invmgﬁg??ﬁﬁés%sechnologies) and plate the cells at a density of 10%68%%?%’?(/%???1’? a 100 11L

volume, in a 96-well Falcon U bottom plate. Add antibodies at 5 pig/mL in a 50 25iL volume and
incubate at 37 C for 0.5 hr with target cells. Effector cells were added in -29- a volume of 50 p,L at
various E:T (effector:target) ratios. Plates were further incubated for 4 hrs at 37C. After incubation,
plates were spun down at 800 g, and 100 tit of supernatants were gently transferred to 96 well flat
bottom plates. Lactate dehydrogenase assay reageéat was added as specified by the manufacturer
(Roche) and plates were read at 5 490 nm. Controls in assay: Target Spontaneous and Target

Maximum (by adding 50 iL of 4% triton).  Lysis is de_gendent on the effector to target concentration
i wEh 4

with lysis of 50% of tarijet"SsIRse i BT aHP e thet IPArEANEY SOREHEANBA (5 pg/mL)
20D7 and CTASSmactivatehthetysingfofrGidinek celisahable 8ikhowbh thetpercantederof dell 10

cytotoxicity in %%959%%9%&%@49{1_3%%%&8&%6 ﬁ%missig%%&%g Baig) insthgADCC assay.
20D7S, 20D7 and CTA99 antibodiés induce ADCC against TYRP1 (+) human 624mel cells in vitro.

There is a stroPRIRTHE EH SEESP ARLHEREETIRANE COTFRUTRTS PP B BHE T TS, ¥ itytotoxicity =
(Experimental piavigiats pamtaneossht, 1 dckatgat Maxdraymethtargehspantanzeusy Xwkd0 dable 8: ADCC
against Huma%ohréglgg%@saﬁligrégHOPi%)r%Xégz}&):(ei& gya&g{)tg% (y%a%rqgg can further comprise minor
amounts of auxiliary substances such as wetting or emulsifying agents, preservatives or
buffers, which enhance the shelf life or effectiveness of the binding proteins. The
compositions of the injection can, as is well known in the art, be formulated so as to
10 provide quick, sustained or delayed release of the active ingredient after administration to
the mammal.
Moreover, included within the scope of the present invention is use of the present
antibodies in vivo and in vifro for investigative or diagnostic methods, which are well
known in the art. The diagnostic methods mmchude kits, which contain antibodies of the
i5  present invention,
In one embodiment, the invention is a human monoclonal antibody, or fragment
thereof, specific for TYRPL. In another embodiment, the invention 18 a chimeric
monoclonal antibody, or fragment thereof, specific for TYRPI. In another embodiment
the CDR regions of the antibody are identical to the CDR regions of CTA99. In a
20 different embodiment the CDR regions of the antibody are identical to the CDR regions
of 2007 or 20D7S.

In one embodiment, the antibody binds to TYRP1 with a dissociation rate constant
(Kgor ko) between 1.7 x 1074 1/s (sec'l, I/seconds) and 5 x 104 1/s, as measured by
surface plasmon resonance, described herein, at ambient laboratory temperature (20 °C ~

25 25°C). In another embodiment, the antibody binds to TYRP1 with a Kjor kojj"' between

1.7 x 1074 1/s and 3.5 x 104 1/s. In a further embodiment, the antibody binds to TYRP]
with a dissociation rate constant, as measured by surface plasmon resonance, that is
within 10% of the dissociation rate constant determined for 20D7, 20D7S, or CTA99

under the same conditions.



20D7S CTA99 100:1 43% 56% 49% 50:1 33% 47% 39% 25:1 31% 43% 17% 12.5:1 17% 23% 12%
20D7S and 20D7 Stability Assays 20Load 20D7 and 20D75 into SDS-PAGE gel f?sodium dodecyl
sulfate pol%%&ﬂ%\%iilcfésgel electrophoresis).Run gels using BioRad apparalfggﬂﬁﬁ ?Wg%ﬁ%ophenol
blue dye is just off. Visualize the separated proteins using Coomassie Dye. In the SDS PAGE
analysis, more stable molecules are seen as a single band with few if any free light and or heavy
chains; the presence of free light chains and free heavy 25chains are evidence of less stable
molecules. The SDS PAGE gel of 20D7 showed the presence of obvious free light and heavy chains.
The SDS PAGE gel of 20D75 showed -22~

One embodiment of the present invention comprises a monoclonal antibody, or
fragment thereof, specific for TYRP1 comprising one or more complementarity
determining regions (CDRs) selected from the group consisting of the CDRs in Tables !
and 2. In another embodiment, the invention is a monoclonal antibody, or fragment

5  thereof, specific for TYRP1 having a light chain CDR1 region with the sequence:
RASQSVSSYLA (SEQ 1D NO:4). In another embodiment, the invention s a monoclonal
antibody, or fragment thereof, specific for TYRP! having a heavy chain CDR3 with the
sequence: RYSSSWYLDY (SEQ ID NQO:3). In a different embodiment, the invention is
a monoclonal antibody, or fragment thereof, comprising (i) a light chain variable region

10 selected from the group consisting of 20D7, 20D7S and CTA99 and (ii) a heavy chain
variable region selected from the group consisting of 20D7, 20D7S and CTA99. In
another embodiment, the vention is a monoclonal antibody, or fragment thereof,
specific for TYRPL comprising (1) a light chain variable region of CTA99 (i) a heavy

chain variable region of CTA99, and (iii) human immunoglobulin Gy (higG)) constant

15 regions.

Another embodiment of this invention 1s a method of treating cancer in 2 mammal
comprising administering to the mammal an effective amount of an antibody, or fragment
thereof, of any of the embodiments already described. The invention also provides a
method to treat a malignant melanoma. Another treatment method provided by this

20 invention combines using the antibodies or fragments thereof of this invention along with
admnistering an additional anti-cancer agent or freatment. In one treatment method, the
anti-cancer agent 1s dacarbazine (DTIC).

It 15 to be understood and expected that variations in the principles of invention
herein disclosed can be made by one skilled in the art and it is intended that such

25  modifications are to be included within the scope of the present mvention.

Al references mentioned herein are incorporated in their entirety.

EXAMPLES
The examples that follow further illustrate the invention, but should not be
30 construed to limit the scope in any way. They should in no way be construed, however,

as limiting the broad scope of the invention. Detailed description of conventional



-30- very few free light and heavy chains. Accordingly, 20D7S is a more stable IgG1 molecule than
20D7. CTA99 and 20D7 Effectively Treat Human Melanoma Xenografts. SFor the following
subcutanegjl%%ﬂtﬁaé‘gsﬁjmor volumes are calculated by the formula [Tc/6MIWO?ﬁ?%here Wi
represents the largest tumor diameter and W2 represents the smallest tumor diameter. %T/C = 100 x
(Treatment Volume/Initial Volume) / (Control Volume/Initial Volume). Statistical analysis is done using
traditional p-value techniques. For the subcutaneous studies the p value is calculated based on the 10
tumor volume of animals receiving the anti-TYPR antibody verses the tumor volume of the control
animals. For the following metastatic studies, tumoEinhibition is measured by counting lung surface
nodules. % inhibition = 100 x (control nodules# - treatment nodules#) / (control nodules#). Statistical
analysis is done using traditional p-value techniques. For the metastatic studies the p-value is
calculated basPHBHhEYBHTISLoPE HUURAYEY 1 6 SARYRISTRRCENI e S PESatliBody verses
the nodules obsenvied i theccontodianprigispliderivoosingdleragentad pldtynak anti-RYdRRIiantibody on
xenograft modgls, gl Bman,MEIAnoma 0 HAVESLWASLANGIERRRACAZAIPSE gullig cells in a
50/50 solution of Matrigel and RPMI 1640 media (10% PBS heat inactivated). For the subcutaneous
tumor model, iBfEEPPItHEEENs QitetHdrEoneRrints BBl trin ke finas ieecwhéh®umors reach
200 mm3, dreativsce witheami- TMRRk amibogieserconimlahuman dgG;aumisisier antibadies 1
mg/mouse thr%eag!)rré%% rl‘@é/geek. Measure tumors with calipers twice a week 25 and calculate % T/C.
For the in vivo smg‘ie aﬁesnt activity of anti-TYRP1 antibody on xenograft models of human melanoma,
growth of SKmc128 xenografts was inhibited by 20D7 treatment compared to human IgG control (T/C
= 51%; P = 0.04ahsda¥-dde1Esiailished 624mel tumors were also shown to be inhibited significantly

by 20D7 treatment. Tymor grQwth was inhibited and reac statistical significance at 16 post 30
initiation of antibody gfﬁgn%\%ﬁgﬁz 4 omﬁjgzgjo .{fgdgi(f%ﬁé?llh aﬁﬁ%léﬂoﬁ”égﬁraﬁs were
evaluated for ditisturper hidtivitcof2@ixs) @ell inbshed7frarmditd (@nidlovBi -severe (Bhdimdo be

significantly inhilited Dy.single 2aenf QPG hhdavssPest aRibodieamanhitie sidad:P = 0.01 and
TIC = 43%; P = 0.004 for A375 and 1102mel respectlt\g%%; sates of skins from different species are

incubated with®TASE 15148, WG PSS hBURL af fHb P periphSIREteE e thaf Brecipitated
with protein A anctd, Sidvecteld t0YSDS&ReGdIndenre duecinghane d onsauiusing: caneibors using four

2% oot QR e RO Ng Ogin B e ARSI Ry BEMeRbraRe Jfurogen Lie
Technologies). The membrane Is probed with 20D7S (5 pg/m1) to Iowedr
3 Culture Collection (Manassas, VA). Six to eight week old female Nuw/Nu mice were

purchased from Taconic Farms (Germantown, NY).

Expression and Purification of Human and Chimeric Anti-TYRP1 Antibodies

For each antibody, engineer a suitable heavy chain nucleotide sequence, for

20 example SEQ ID NOs 21, 22, or 23 (for 2007, 20D7S and CTA99 respectively) into a
suitable expression plasmid, for example pGSHC, and engineer a suitable light chain
nucleotide sequence, for example SEQ 1D No. 26 or 27 (for 20D7/20D7S and CTA99
respectively) into a suitable expression plasmid, such as pGSLC, by a suitable method

such as PCR cloning. To establish a stable cell line, co-transfect in a suitable host cell

25 line, such as NSO cells, with linearized heavy and light chain plasmids by electroporation
and culture in suitable media such as glutamine free Dulbecco's Modified Eagle Medium

with dialyzed fetal calf serum and glutamine synthetase supplement. Screen clones for
antibody expression by an enzyme-linked immunosorbent assay (ELISA) and select the
highest producer for culture in spinner flasks. Purify antibodies by a suitable method such

306 as protein-A affinity chromatographay.



by an HRP labeled anti-human IgG (Zymed, South San Francisco, CA). The blot is developed using a
chemiluminescent substrate (KPL, Gaithersburg, MD). The data show 10 that 20D7 readil
cross-reacte W HSHES TYRPL. However, no overt toxicity was apparentlfg Hﬁ&%?ﬁ?éﬂ%ﬁ? reated with
20D7. Body weight and overall appearance were not significantly different in 20D7 treated animals
relative to human IgG control treated mice.  In vivo single agent dose response activity of
anti-TYRP1 antibody on xenograft models 15 of human melanoma Mix Skme128 cells in a 50150
solution of Matrigel and RPM! 1640 media (10% FBS heat inactivated). Inject 2 x 106 cells
subcutaneously into the left flank of nude mice. WH&h tumors reach 200 mm3, treat mice with
anti-TYRP | antibodies (6 mg/kg, 20 mg/kg, or 60 mg/kg) or control human IgG three times per week.
Measure tumors with 20 calipers twice a week and calculate % TIC, The dose-response study of 20D7
on SKme128 xenografts SRRHRER L0 S8 PES R RIS SR IS (RSP BB S BV PSP ecitigikg dose,
tumors were signifisgnd9idhioitdt] bys2ORG (¥ 1Gree6890eR su(:Q00kprIhel aptitimearefieets at each

dose were statisfically Mﬁawiﬁﬁ%/ kg, and &3 DAk b ca %Q%O?hﬁﬁaﬁ)-gﬂm@mﬂé%z”d 60 mg/kg

(TIC = 19%; P'<0.003). 25 In vivo single agent activity of anti-TYRP1 antibo éln two metastatic
melanoma mo@#E (HC) Srbaew iy apfdyyressiiarehispeittisRERFRMINP MU Hetdnoma. It

forms lungsmetastasers iy mugdewnicenafteyiRiravenorsasmins adi ardHaa eskwash @mdresuspend
cultured SKmel23.and B16BL ceIIa?iF%Ianom cells in RPM! 1640 media 30(10% PfB§ heat
i niode A ?’%ag %11’11 une efie

inactivated). 3 iy ModelH? njec 105 BIEBLS ce gifﬁ?ﬁa\afgﬁgﬁglly? n the secoﬁgrday after the
tumor injection{uaelifinister to mice anti-TYRP1 antibodies or control human IgG, according to three
different dosie-concemﬁ@t%%n@&gﬁ&uwm@%emg%g{ﬁ}mﬁ%e &E&éﬁi‘ﬂ%ﬁ?%h@ﬁ) moastifigg mice on day
20, remove lungs, count lung surface nodules and 5. calcylate percent inhjbition. Hea etastases
are detected 053?5[?%' &@R& eaol{{“lif eﬂﬁ%ig#ﬁlﬁutﬁli%l?ééeﬁes 5%%%%’[?%%% fﬁ&‘g}ﬁ?ﬁ?@%xet? metastases
are notedtih 2QDZeirebt@Y Rimal STl thilte eonoahtratiomeof@0ES 7arbduee ghenlevéllohivng
metastases ('“JHQH'%iC‘g Sty and Qﬁi’éqnéﬁ%ﬁﬁ&"ﬁ%‘ﬂé-g%%@?éu%’giﬂh%?hﬂﬂ.x 105RumaN SKme123
n

cells intravenously. he second day 10 after the tumor injection, administer to mice anti-TYRP1
antibodies or cBFHe i Aar a5 ah § 1S o Biffe PN G B e R A riF5BRE P06 ¥ mouse and
500 jag/mouseyiSactificeanicendn dais20 regimoyediingss caunatthdng sudace modudds and calculate

percent inhibitign, | ic. nadulgs ignifi Y, twith 2007 ar CTA99 at
200 jag/dose a%% z%l %tglog Egaég%(l)gjs'e.j%g [%%gﬁ%ggﬁgtégt%%g%ﬁ &%Egé%gﬁ%?f\éﬁ%%%%p&%ively. CTA99

reduced rhetastisis s 6ms, Wi P50 piss P Btive [jdr Hbde rasuttis dda Srideae thaeartirs separate
models, melanpgnadmetastagispisirhibitegabih g HdapetaiAQdesult mVingcpe garatiyeusiudies of
20D7 and 20D75 inhibition of tumg{e%rowth on.lzoo%lbcuta#we us,xeno .rfw %ngmr’g&ﬁastﬂc models of

TOCESSIME _INLreasme S1erQgenel 2 progudt and fentia S .
human melandma or the subcutanedus tumor mode , harve Ewas an resugpené 624mel

cultured cells ifFRASSOMSEEsesilineshves Mestitel disebR PAILTBS 1 priidsanCE0% FB S $ie sbifnewdated), then

inject 2 x 106 G24mal-cellssuheringepusiy bteoihe teftiflapkohavdericanVhan aaks reach 200

mm3, treat mice with 20D7 or 20D75, 4 kg.twj r week.
3.1 eazto Chef:av; Chagls arg rc%tcl)ced%i‘ e}?m@n%{eg 1}1 tfl%empagarat}eo% of 20078,

Another embodiment of the present invention is CTA99, a chimeric antibody with

a human constant region IgG1l. Murine antibody TA99 (United States Patent 4,798,790)

contains two light chains; one TA99 Iight chain is specific to TYRP! and the other is

from parental mouse myeloma cells. There is decreased activity because the

25 contaminated light chain is unable to bind to TYRP1. CTA99 was constructed to

remediate this flaw and thereby improve activity. In one embodiment of the present

invention, CTA99 was designed with two identical heavy chains and two identical light

chains. Studies described herein illustrate CTA99’s increased activity and binding
affinity, as well as effector functions more suitable for humans.

30 Tables 1 and 2 provide the amino acid sequences and SEQ ID NOs of the various

CDRs of the present invention. Table 3 provides the SEQ ID NOs of the various



25 Measure tumors with calipers twice a week and calculate % T/C. In the 624mel subcutaneous

xenograft model 9%QBZ3knh'b'ted tumor growth T/C =21% and for 20D75 T/C %)397§0D7 and
20D7S inhibited fImor growth in the xenograft model. For the metasta]flc 64 harvest wash

and resuspend 888mel cultured cells in RPMI 1640 media (10% FBS heat |nact|vated), inject 888mel
cells intravenously. On the 30second day after the tumor injection, administer to mice anti-TYRP1
antibodies or control -33- human IgG. Sacrifice mice on day 20, remove lungs, count lung surface
nodules and calculate percent inhibition. In the metastatic model of 888mel in nude mice, both 20D7
and 20D7S significantly inhibited lung surface metastasis: 20D7 inhibition = 77%, p=0.0005; 20D7S
inhibition = 80%, p=0.0005. Both 20D7 and 20D7S reduced 5metastasis of melanoma in the
metastatic model. 20D7 acarbazine ;DTIC) co glnatl n tre tment demonstrated stronger
anti-tumor actitff ESimpEr %8%0 r%eﬂ%? B HUhENREITEG PR Scaueness bR EGs %uféor‘neous model,
harvest, wash amhr@swsmndlmwsewﬁﬂmw eellsl,sa(mnladﬁtﬂ)@ﬂnsothu@mpé Matrgetand RPMI 1640
media (10% FBSga) inactivated). Inject 2 x 106 624mel cells into the left flank of nude mice. When
tumors reach 200 mm3, treat mice with anti-TYRP1 antibodies, DTIC, or a combination of anti-TYRP1
antibodies and DTIC. Administer 40 mg/kg antibodies once per week. Administer DTIC 5 mg/kg once
per week. Measure tumorgssithi caliparsAviicequaree kEatibcaloitae 7% Altdofor 15 metastatic model,
harvest, wash and resuspend cy guage ﬁd‘ﬁ‘%%ﬁaﬁ@ﬂ&]@'ﬁ% B&Gg@ﬁlanoma cells, in RPMI 1640
media (10% FBS heat inactivate ? %lect SKme 16 melanoma cells intravenously.
On the second day after the QY ijsgtion, admlﬁlgﬁéif?o mice aplixTHRR1 antib88gRvr dontrol

human 1gG. S acrificelmice an da\/ 20, _remove | mni‘ﬁ@nunf luna stirface nodules ahtPealcdlate percent

20inhibition. , _comBination treatment

inhibited tumo%%th Wﬁﬂh@q DOD7 fp<0.0 ﬁﬁi%ég-@ﬁ%-aIMSTable 9:
Summary ofartiibmor AEEIALE? 2057 th Vivb-Modb-FurOi e ki dnt 2007 20B7+DTIC

Metastatic SKme123 % inhibition 80% 99%* Metastatic 888 mel
Table 2: Amino Acid Sequence of CTA99 Antibody

Heavy and Light Chain Vanable Region CDRs.

-

o . SEQID Iy . SEQ ID
Heavy Chain NO. Light Chain NO.
CDR! | GFNIKDYFLH 7 RASGNIYNYLA 10
CDR2 | WINPDNGNTVYDPKFQG 8 DAKTLAD 11
CDR3 | DYTYEKAALDY 9 QHFWSLPFT 12
10
Table 3: Amino Acid Sequence SEQ. ID. NOs of 20D7, 20D75, and CTA99 Antibodies
Heavy Chain Light Chain
Antibody With Variable Without With Variable Withowt
signal region signal signal region signal
20D7 18 13 29 24 16 32
20D78 19 14 30 24 16 32
CTA99 20 15 31 25 17 33
Antibodies used in experiments comprised full-length heavy and light chains without
signals, as given in Table 3.
15

Table 4: Summary of Data from 20D7, 20D7S, and CTA99 Antibodies

Competition
Antibody ELISA (mel)
(ECs50) (M)

o Human | Human
: Affinit s
FACS X 111;/1}’ H.urr%an. FcR ADCC CDC
D (M) binding (M) %) (%)

TA99 4.0x10°10 et 1.7x 10-9 ND ND ND



% inhibition 77% 96%* Metastatic B16 % inhibition. 95% ND Subcutaneous 624mel % TIC 50%
P=0.004 19% P<0.0 -34- Table 9 summarizes in vivo anti-tumor agtiyiti compared
to monothegsf/égp%}%%B%Qgsr DTIC in 4 models. The anti-tumor activities of Zggg\fl’ﬁ%?\?%ga%}%%%%wn by
percent inhibition in metastatic models (the * denotes statistical significance; ND denotes not
determined. The anti-tumor activities of 20D7 in vivo are shown by 5 percent TIC in subcutaneous
models. Treatment with 20D7 and Dacarbazine (DTIC) in combination demonstrated stronger
anti-tumor activity as compared to mono-therapy. -35 - WE CLAIM: 1. A monoclonal antibody or
fragment thereof that specifically binds human TYR¥1 (SEQ ID NO. 28) comprising a VH comprising
the amino acid sequence: 5 :
QVQLVQSGSELKKPGASVKISCKASGYTFTFSYAMNWAYROARGOGLESMGWINT
NTGNPTYAQE&T&@I@F\ HSM[}'@SWiTM&QIESSLKAE(BJI'AIYYCNBRYS SSWYLPY WGQGTLVTVSS
(SEQ ID NO:14); ' seguehrece RASQSYSSYHHAA(SEGHBNG:#),a€BRL2 having
the sequence DEBNRAT (SEQ4BNO:5)+and:a)@RRLB having the<$€quente QQRBNWLMYT (SEQ
- ID NO:6).

20078 | 0.98x10-10] +++ | 028x10°9 | 097x10°10 | 56 ND

ND = not determined.

Competition Enzyme-Linked Immunosorbent Assayv (ELISA)

Coat falcon flexible 96-well flat-bottomed plates with recombinant human TYRP

5 (5ug/mL x 50 ul) at 4° Celsius overnight. The next day, block the plate with 5% FBS in
PBS containing 0.1% Tween-20 for 2 h at room temperature. Add various amounts of
antibodies in 100 pl. samples. Wash the plate 3x with PBS/Tween and add 100 pL of
horseradish peroxidase-conjugated goat anti-human antibody (Biosource, Camarillo, CA)
diluted at 1:5000 in 100 pL to the plate and incubate for one hour at room temperature (20
10~ 25 °C). Wash the plate 3x and add 50 pL /well of 3, 3", 5, 5'-tetramethylbenzidine
(TMB; KPL, Gaithersburg, MD) substrate to the plate. Read the plates at 450 nm using a

microplate reader (such as Molecular Devices).

Tabte 3: Enzyme-Linked Immunosorbent Assay (ELISA)

naibody | P o TP
TA99 4.0x10-10
CTA99 1.1 x 10-10
20D7 1.1 x 10-10
20078 0.98 x 10710
15
The half minimal effect concentration (ECsq) is measured in Molar (M). Antibodies,
including human 20D7, human 20D7S and CTA99, exhibit specific binding to human
TYRPI inan ELISA assay.
Flow Cytometry
20 Treat 624mel cells for 1 hour on ice with either 5 pg/ml human IgG, or anti-

TYRP1 MAbs in 1%BSA/PBS. Wash cells 3x in 1% BSA/PBS and incubate for 1 hout

with fluorescein isothiocyanate (FITC)-labeled goat anti-human IgG. Wash cells and



10 2. The antibody or fragment thereof of claim 1, comprising a VL comprising the amino acid
sequence: EIVLTOSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPG
APRLL|YD‘X%ﬂlﬂggﬁ*ﬁﬂﬁ?ARFseSGSGTDFTLTlSSLEPEDFAVYYCQQRS%WLWW%—“&%%TKLE|K
(SEQ ID NO:16) and a VH comprising the amino acid sequence: 15
QVOQLVQSGSELICKPGASVKISCKASGYTFTSYAMNWVRQAPGQGLESMGWINT
NTGNPTYAQGFTGRFVFESMDTSVSTAYLQIS SLKAEDTAIYYCAPRYSSSWYLDY WGQGTLVTVSS
(SEQ ID NO:14). 20 25 30 - 36 - 3.The antibody or fragment thereof of any preceding claim
comprising a heavy chain of SEQ ID NO: 30 and a3ight chain of SEQ ID NO: 32. 54.An antibody or
fragment thereof as claimed in any one of claims 1-3 comprising two heavy chains of SEQ ID NO: 30
and two light chains of SEQ ID NO: 32. 5. An isolated polynucleic %:id com Ciisip%a %%Jcleotide
sequence encHRRFHE ARESLE B A AGHSHT SEDHifG TS Ry e of YIS 124 %0 6:9Rh expression
vector comprisingithepalyhusclshowcitiaof¢limabtipdrably dirkedi fodipressibirtdniddllements such
that the encodgd;antiRady oL, fraamenh MaYheEXIGSSeEntR 80Py 4 Lodpipgergbinant cell

comprising the expression vector of claim 6, which recombinant cell is capable of producing an

antibody or fragfEt e Ry G EHP SRS CHfme I Analy s RREHABORY of Ay AP Broduced by
culturing the regopinank GalhaLAANAIg R Midaar RehiheariRedgr.feamanhis Rigduced and

recovering the_antibody or fragment from the culture, 109.A pharmaceutical composition comprising an
antibody or fraffffidAt s ARFATRRH ANE ERE! BFEMINE1-4 or 8 together with a pharmaceutically

acceptable carrier, diluent or excipient. 10. An antibody or fragment as claimed in any one of claims

1-4 or 8 for us as a 15medicament. 11..An ar}glb?d}/ or fragment as claimed in any one of claims 1-4
or 8 for use in & esonance / Hiacore Analysts

Measure the binding kinetics of the antibodies to recombinant human TYRPI at

10 ambient laboratory temperature (20 °C —~ 25 °C) using the surface plasmon resonance, for
example a Biacore biosensor (Pharmacia). Immobilize TYRP! protein onto a CMS5
research grade sensor chip and inject the antibodies at concentrations ranging from 0.5

nM to 100 nM. Acquire sensorgrams for each concentration and evaluate using the BIA
Evaluations 3.2 program to determine the rate constants &, and koff. K. also referred to

15 as kogy is the rate constant of the dissociation reaction. K, also referred to as k&, 1s the
rate constant of the association reaction. Kyy is a measure of binding affinity; calculate

Kp from the ratio of the rate constants Ko/ kyp, measured in Molar (M). Kg, the Kg, and

Kp for the antibodies exemplified herein, TA99, CTA99, 2007, and 20D7S, are

summarized below in Table 6.

20
Table 6: Binding Kinetics of Antibodies to Recombinant Human TYRFP1
Antibody Ka ]EUMS) Ka; () Kp M)
on off
TAS9 9.5 x 104 1.6 x 104 1.7 % 1079
CTA99 2.8 x 104 3.0 x 1074 1.1x 1079
20D7 6.8 x 107 1.9 x 10-4 0.28 x 109
20D78 6.4 x 109 1.8 x 104 0.28 x 109

25

Biacore analysis of the binding of 20D7 and 20D7S8 to human TYRPI
demonstrate substantial specific binding affinities; accordingly 20D7 and 20D7S are valid

candidates for therapeutic antibodies.




2012.An antibody or fragment as claimed in claim 11, wherein the cancer is malignant melanoma. 13.
Use of an gnii r fragment as claimed in any one of claims 1-4 or 8 in_the manufacture of a
medicameﬂﬁg 8§pefﬁﬁée’zant of cancer. 25 14. The use of claim 13, wherein te fér}a%r?i%%grﬂf%ﬁﬁr{’glignant
melanoma X18551SequencelistingST25.txt SEQUENCE LISTING <110> IMCIOne LLC <120>
ANTI-TYRP1 ANTIBODIES <130> X18551 <150> 61/069199 <151> 2008-03-12 <160> 33 <170>
PatentIn version 3.5 <210> 1 <211> 10 <212> PRT <213> Homo sapiens <400> 1 Gly Tyr Thr Phe
Thr Ser Tyr Ala Met Asn 1510 <210> 2 <211> 17 <212> PRT <213> Homo sapiens <400> 2 Trp lle

Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala Gin Gly Plte Thr

Complement Dependent Cytotoxicity (CDC) Assay

Wash human melanoma cell line 624mel 3 times and bring to a concentration of

100 viable cells/mL in a suitable media, such as AIM V Media (lavitrogen Life
5 Technologies). Plate one hundred microliters of cells in 96-well, round-bottom Falcon

plates and incubate with MAb 20D7 or hlgG (Jackson Immunoresearch, West Grove, PA)

starting af 3.7 pg/mL diluted down 1:3, for 1 hr at 37 °C. Add low-Tox-M Rabbit

complement {Cedarlane Labs, Westbury, NY) diluted 1:5 in AIM V at 50 pl/well and

incubate for lhr at 37°C. Count cells for viability with Trypan Ble (Invitrogen Life
10 Technologies).

Table 7 shows the percentage of cytotoxicity_at various antibody concentrations in
the CDC assay. The data demonstrate that 2007 and CTAS9 antibodies induce CDC
against TYRP! (+) human 624mel cells in vitro. 20D7 triggered dose-dependent
complement-mediated cell lysis of 624mel cells, reaching complete cell Tysis in this assay

15 with an antibody concentration of 3.7 ng/mlL. Accordingly, there is a sfrong immune
effector response for CDC in 20D7 and CTA99. % Specific Lysis = Test % Cytotoxicity
— Negative Control % Cytotoxicity.

Table 7: CDC Data Demonstrating Complement Activation by 20D7 and CTA99

Antibody
Concentration CTA99 20D7
(pg/mL)
3.7 95% 100%
1.23 54% 84%
0.41 53% 38%
0.14 17% 35%
0.05 5.5% 24%

20

Antibodv Dependent Cellular Cytotoxicity (ADCC) acainst Human Melanoma In Fitro

Collect and wash 624mel cells with a suitable media, such as AIM V media
(Invitrogen Life Technologies) and plate the cells at a density of 10,000 cells /well in a
100 pL volume, in a 96-well Falcon U bottom plate.. Add antibodies at 5 pg/mL in a 50

25  uL volume and incubate at 37 °C for 0.5 hr with target cells. Effector cells were added in



151015 Gly <210> 3 <211> 10 <212> PRT <213> Homo sapiens <400> 3 Arg Tyr Ser Ser Ser Trp Tyr

Leu Asp Tw g&E%/E £.9> 4 <211> 11 <212> PRT <213> Homo sapiens <$%7U%§59/663| =er Gin Ser

Val Ser Ser Tyr 21510 <210> 5 <211> 7 <212> PRT <213> Homo sapiens

X18551SequencelistingST25.txt <400> 5 Asp Ala Ser Asn Arg Ala Thr 15 <210> 6 <211> 10 <212>
PRT

20

a volume of 50 puL at various E:T {effector:target) ratios. Plates were further incubated
for 4 hrs at 37°C. Afier incubation, plates were spun down at 800 g, and 100 uL of
supernatants were gently transferred to 96 well {lat bottom plates. Lactate dehydrogenase
asséy reagent was added as specified by the manufacturer (Roche) and plates were read at

5 490 nm. Controls i assay: Target Spontaneous and Target Maximum (by adding 50 L
of 4% triton).

Lysis is dependent on the effecior to targef conceniration with lysis of 50% of
target cells occurring at an E:T ratio of 100:1. At a fixed concentration (5 ng/mlL) 20D7
and CTA99 activate the lysing of 624mel cells. Table 8 shows the percentage of cell

10 cytotoxicity in the presence of various effector cell to tumor cell ratios (E:T Ratio) in the
ADCC assay. 20D78S, 20D7 and CTA99 antibodies induce ADCC against TYRP! (+)
human 624mel cells in vitro. There is a strong immune effector response for ADCC in
20D78S, 20D7 and CTA99.

% Cytotoxicity = (Experimental — target spontancous) /

135 (Target Maximum - target spontaneous) X 100

Table 8: ADCC against Human Melanoma Irn Vifro

% Cytotoxicity
E:T Ratio 20D7 20D78 CTA9G
100:1 ' 43% 56% 49%
50:1 33%, 47% 39%
25:1 31% 43% 17%
12.5:1 17% 23% 12%
20D78 and 20D7 Stability Assays
20 Load 20D7 and 20D7S into SDS-PAGE gel (sodium dodecyl sulfate

polyacrylamide gel electrophoresis). Run gels using BioRad apparatns until the
bromophenol blue dye is just off. Visualize the separated proteins using Coomassie Dye.

in the SDS PAGE analysis, more stable molecules are scen as a single band with

few if any free light and or heavy chains; the presence of free light chains and free heavy

25  chains are evidence of less stable molecules. The SDS PAGE gel of 20D7 showed the

presence of obvious free light and heavy chains. The SDS PAGE gel of 20D7S showed



<213> Homo sapiens <400> 6 Gin Gin Arg Ser Asn Trp Leu Met Tyr Thr 1510 <210> 7 <211> 10
His 1510 <210> 8

<212> PRT <213> Mus_musculus <400> 7 Gly Phe Asn lle Lys Asp Tyr Ph%llﬁ%%
n

<211> 17 #AYERPES 13> Mus musculus <400> 8 Trp lle Asn Pro Asp A

20

y

REPHR? val Tyr Asp

Pro Lys Phe Gin 151015 Gly <210> 9 <211> 11 <212> PRT <213> Mus musculus <400> 9 Asp Tyr

Thr Tyr Glu Lys Ala Ala Leu Asp Tyr 1510

10

i3

20

25

30

-30-

very few free light and heavy chains. Accordingly, 20D78 is a more stable IgGl

molecule than 20D7.

CTAS9 and 20D7 Effectively Treat Human Melanoma Xenografts.

For the following subcutaneous studies, tumor volumes are calculated by the
formula [7/6(WIxW2xW2)], where W1 represents the largest tumor diameter and W2
represents the smallest tumor diameter. %T/C = 100 x (Treatment Volume/Initial
Volume) / (Control Volume/Initial Volume). Statistical analysis is done using traditional
p-value techniques. For the subcutancous studies the p value is caleulated based on the
tumor volume of animals receiving the anti-TYPR antibody verses the tumor volume of
the control animals. For the following metastatic studies, tumor inhibition is measured by
counting lung surface nodules. % inhibition = 100 x {control nodules# — treatment
nodules#) / (conirol nodules#). Statistical analysis is done using traditional p-value
techniques. For the metastatic studies the p-value is calculated based on the nodules
observed in the animals receiving the anti-TYPR antibody verses the nodules observed in

the control animals.

In_vivo single agent activity of anti-TYRP! antibody on xenograft models of hwman

melangoma
Harvest, wash and resuspend 624mel cultured cells in a 50/50 solution of Matrigel

and RPMI 1640 media (10% FBS heat inactivated). For the subcutaneous tumor model,
inject 2 x 100 cells subeutancously into the left flank of nude mice. When tumors reach

200 mm3, treat mice with anti-TYRP1 antibodies or control human IgG; administer
antibodies | mg/mouse three times per week. Measure tumors with calipers twice a week
and calculate % T/C. For the in vive single agent activity of anti-TYRP1 antibody on
xenograft models of buman melanoma, growth of SKmel28 xenografts was inhibited by
20D7 treatment compared to human 1gG control {T/C = 51%; P = 0.01 at day 43).
Established 624mel tumors were also shown to be inhibited significantly by 20D7
treatment. Tumor growth was inhibited and reached statistical significance at day 16 post
initiation of antibody treatment (T/C = 44%; P = 0.01). Additional human melanoma

xenografts were evaluated for anti-tumor activity of 20D7. Cell lines A375 and 1102mel



<210> 10 <211> 11 <212> PRT <213> Mus musculus <400> 10 Arg Ala Ser Gly Asn lle Tyr Asn Tyr
Leu Ala 151%<210> 11 <211>7 <212> PRT <210> 12 <211> 9 <212> <%T1 ﬁgl%%m/lus musculus
<400> 12 &R HEPHe 81"‘rp Ser Leu Pro Phe Thr 15 <210> 13 <211> 119 Té P 3§?§> Homo
sapiens <400> 13 GIn val GIn Leu val GIn Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala 151015 Ser Val
Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Ala met Asn Trp Val Arg GIn Ala Pro
Gly GIn Gly Leu Glu cys Met 354045 Gly Trp lle Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala GIn Gly Phe

505560 Thr Gly Arg Phe val Phe Ser met Asp Thr Ser Val Ser Thr Ala Tyr 65707580
w31~

were shown to be significantly inhibited by single agent 20D7 11 days post antibody
treatment (T/C = 42%; P = 0.01 and T/C = 43%; P = 0.004 for A375 and 110Zmel
respectively). Lysates of skins from different species are incubated with TA99 (5 pg/mlb)
for 2 hours at room temperature. The lysates are then precipitated with protein A and
5  subjected to SDS-PAGE under reducing and non-reducing conditions using four 12%
gradient gels. After electrophoresis, the gels are transferred to PVDF membrane
(Invitrogen Life Technologies). The membrane is probed with 20D7S (5 pg/ml) followed
by an HRP labeled anti-human IgG (Zymed, South San Francisco, CA). The blot is
developed using a chemiluminescent substrate (KPL, Gaithersburg, MD). The data show
10 that 20D7 readily cross-reacts with mouse TYRP1. However, no overt toxicity was
apparent in any animals treated with 20D7. Body weight and overall appearance were not

significantly different in 20D7 treated animals relative to human IgG control treated mice.

In vive single agent dose response activity of anti-TYRPI antibody on xenografl models

15 of human melanoma

Mix Skmel28 cells in a 530/50 solution of Matrigel and RPMI 1640 media {10%
FBS heat mactivated). Inject 2 x 106 cells subcutaneously into the left flank of nude

mice. When tumors reach 200 mm?3, treat mice with anti-TYRP? antibodies (6 mg/kg, 20
mg/kg, or 60 mg/kg) or conirol human IgG three times per week. Measure tumors with
20 calipers twice a week and calculate % T/C. The dose-response study of 20D7 on
SKmel28 xenografis indicated a dose-dependent anti-tumor response. Even at 6 mg/kg
dose, tumors were significantly inhibited by 20D7 (T/C = 69%; P < 0.0001). The anti-
tumor effects at each dose were statistically significant: 6 mg/kg and 20 mg/ke (T/C =
50%; P =0.04), 6 mg/kg and 60 mg/kg (T/C = 19%; P < 0.003).
25
In vivo single agent activity of anti-TYRP1 antibody in two metastatic melanoma models
B16BL6 is an aggressive and spontaneously arising murine melanoma, It forms
lung metastases in nude mice after intravenous administration. Harvest, wash and
resuspend cultured SKmel23 and B16BL6 cells melanoma cells in RPMI 1640 media
30 (10% FBS heat inactivated).



Leu GIn lle Ser Ser Leu Lys Ala Glu Asp Thr Ala lle Tyr Tyr Cys 859095 Ala Pro Arg Tyr Ser Ser Ser

Trp Tyr Ley Asp Tyr. Trp Gly GIn Gly 100105110 Thr Leu Val Thr Val Seré [ré]?SS < ;‘g> 4 <211>
119 <212>%2F|80<9§f§§£?—|0m0 sapiens <400> 14 GIn val GIn Leu val GIn e% yzg(égr fieu Lys Lys

Pro Gly Ala 151015 X18551SequencelistingST25.txt Ser Val Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr
Phe Thr Ser Tyr 202530 Ala Met Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Ser Met 354045
Gly Trp lle Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala Gin Gly Phe 505560 Thr Gly Arg Phe Val Phe Ser
met Asp Thr Ser Val Ser Thr Ala Tyr 65707580 Leu Gin lle Ser Ser Leu Lys Ala Glu Asp Thr Ala lle
Tyr Tyr Cys 859095 Ala Pro Arg Tyr Ser Ser Ser THZTyr Leu Asp Tyr Trp Gly Gin Gly 100105110 Thr
Leu Val Thr Val Ser Ser 115 <210> 15 <211> 122
Model 1: Inject 1 x 10° B16BL6 cells intravenously. On the second day after the
tumor injection, administer to mice anti-TYRP1 antibodies or control human IgG,
according to three different dose concentrations (200 pg/mouse, 500 pg/mouse, and 1
mg/mouse). Sacrifice mice on day 20, remove lungs, count lung surface nodules and
5  calculate percent inhibition. Heavy metastases are detected over the surface of the lungs
in human IgG treated mice; significantly fewer metastases are noted in 20D7 treated
animals. All three concentrations of 20037 reduce the level of lung metastases (Inhibition
= 65%, 74%, and 93%, respectively).
Model 2: Tnject 1 x 102 human SKmel23 cells intravenously. On the second day
10 after the tumor injection, administer to mice anti-TYRP1I antibodies or control human
Ig@G, according to two different dose concentrations (200 ug/mouse and 500 pg/mouse).
Sacrifice mice on day 20, remove lungs, count lung surface nodules and calculate percent
inhibition. Metastatic nodules are significantly reduced by treatment with 20D7 or
CTA99 at 200 pg/dose and at 500 pg/dose. 20D7 reduced metastasis by 58% and 73%
15 respectively. CTA99 reduced metastasis by 63% and 75% respectively. These results
demonstrate that in two separate models, melanoma metastasis is inhibited by 20D7 and
CTA99.

In_vive comparative studies of 2007 and 20D7S inhibition of tumor growth on
20  subcutaneous xenografl and metastatic models of human melanoma

For the subcutaneous tumor model, harvest, wash and resuspend 624mel cultured

cells in & 56/50 solution of Matrigel and RPMI 1640 media (10% FI3S heat inactivated),
then inject 2 x 106 624mel cells subcutancously into the left flank of nude mice. When

tumors reach 200 mm3, treat mice with 20D7 or 20D7S, 40 mg'kg twice per week.
25  Measure tumors with calipers twice a week and calculate % T/C. In the 624mel
subcutaneous xenograft model, 20D7 inhibited tumor growth T/C =21% and for 20D7S
T/C =25%. Both 20D7 and 20D7S inhibited tumor growth in the xenograft model.
For the metastatic model, harvest, wash and resuspend 888mel cultured cells in
RPMI 1640 media (10% FBS heat inactivated), inject 888mel cells intravenously, On the

30 second day after the tumor injection, administer to mice anti-TYRP1 antibodies or control



<212> PRT <213> Mus musculus <400> 15 Glu val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro
Gly Ala 151015 Leu Val Lys Leu Ser Cys Lys Thr Ser Gly Phe Asn lle Lys Asp Tyr 202530 Phe Leu
His Trp Vaw,&}éﬂégiﬁl,&%smo Asp Gin Gly Leu Glu Trp lle 354045 Gly Trp ||%C@H§é#%‘”ﬂ%%3i{sn Gly Asn
Thr Val Tyr Asp Pro Lys Phe 505560 Gin Gly Thr Ala Ser Leu Thr Ala AS Thr Ser Ser Asn Thr val Tyr
65707580 Leu Gin Leu Ser Gly Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 859095 Thr Arg Arg Asp
Tyr Thr Tyr Glu Lys Ala Ala Leu Asp Tyr Trp Gly 100105110 Gin Gly Ala Ser Val lle Val Phe Ser Ala
115120 x18551SequencelistingST25.txt <210> 16 <211> 108 <212> PRT <213> Homo sapiens
<400> 16 -33-

human IgG. Sacrifice mice on day 20, remove tungs, count lung surface nodules and
calculate percent inhibition. In the metastatic model of 888mel in nude mice, both 20D7
and 20D78 significantly inhibited lung surface metastasis: 2007 inhibition = 77%,
p=0.0005; 20D7S inlabition = 80%, p=0.0005. Boih 20D7 and 20D7S reduced

5 metastasis of melanoma in the metastatic model.

2007 and Dacarbazine (DTIC) combination treatment demonstrated stronger anti-iumor

activity compared to mono-therapy on human xenograft
For the subcutaneous model, harvest, wash and resuspend cultured 624mel cells,

10 ina 50/50 solution of Matrigel and RPMI 1640 media (10% FBS heat inactivated). Inject

2 x 109 624mel cells into the left flank of nude mice. When tumors reach 200 mm3, treat
mice with anti-TYRP1 antibodies, DTIC, or a combination of anti-TYRP1 antibodies and
DTIC. Administer 40 mg/kg antibodies once per week. Administer DTIC 5 mg/kg once
per week. Measure tumors with calipers twice a week and calculate % T/C. For
15 metastatic model, harvest, wash and resuspend cultured SKmel23, 888mel and Bi6
melanoma cells, in RPMI 1640 media (10% FBS heat mactivated). Inject SKmel23,
888mel and B16 melanoma cells infravenously. On the second day after the tumor
injection, administer to mice anti-TYRP! antibodies or control human 1gG. Sacrifice
mice on day 20, remove lungs, count lung surface nodules and calculate percent
20 inhibition.
As demonstrated in the subcutaneous meodel, 2007 and DTIC combination
treatment inhibited tumor growth significantly better than 20D7 (p<0.001) or DTIC
(p<0.001) alone.

25 Table 9: Summary of anti-tumer Activities of 20D7 In Vivo
Model Tumor Measurement 20D7 20D7+DTIC
Metastatic SKmel23 % inhibition 80% 99%*
Metastatic %88 mel % inhibition T7% 96%*
Metastatic Blé Y% inhibition 95% ND
] 0 50% 19%
Subcutaneous 624mel Ve T/C P=0.004 P<0.000]




Glu lle val Leu Thr Gin Ser Pro Ala Thr Leu ser Leu Ser Pro Gly 151015 Glu Arg Ala Thr Leu Ser Cys

Arg Ala S ins | Ser Ser Tyr 202530 Leu Ala Trp Tyr Gin Gin Lys Pr in.Ala Pro Arg Leu
RTINS BT

Leu lie 3 SpAla ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Se r Gly Ser
Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro 65707580 Glu Asp Phe Ala val Tyr Tyr Cys Gin
Gin Arg Ser Asn Trp Leu Met 859095 Tyr Thr Phe Gly Gin Gly Thr Lys Leu Glu fie Lys 100105 <210>
17 <211> 107 <212> PRT <213> Mus musculus <400> 17 Ala fie Gin met Ser Gin Ser Pro Ala Ser
Leu Ser Ala Ser Val Gly 151015 Glu Thr val Thr Tie Thr Cys Arg Ala Ser Gly Asn lle Tyr Asn Tyr
202530 Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Sé#-Pro His Leu Leu Val 354045 Tyr Asp Ala Lys Thr
Leu Ala Asp Gly val Pro Ser Arg Phe Ser Gly

Table 9 summarizes in vivo anti-fumor activities of 20D7S compared fo
monotherapy 20D7 or DTIC in 4 models. The anti-tumor activities of 20D7 in vivo are
shown by percent inhibition in metastatic models (the * denotes statistical significance;
ND denotes not determined. The anti—mrﬁor activities of 20D7 in vivo are shown by

5 percent T/C in subcutaneous models. Treatment with 20D7 and Dacarbazine (DTIC) in

combination demonstrated stronger anti-fumor activity as compared to mono-therapy.



505560 ser Gly Ser Gly Thr Gin Tyr Ser Leu Lys lle Ser Ser Leu Gin Thr 65707580 Glu Asp Ser Gly
Asn Tyr Tyr Cys Gin His 'he Trp Ser Leu Pro Phe_%§9_095 Thr Phe Gly Ser Gly Thr Lys Leu Glu lle Lys
100105 Page 5 X18551SeguencelistingST25.txt <210> 18 <211> 468 <212> PRT <213> Homo
sapiens <400> 18 met Gly Trp Ser Cys lle lle Leu Phe Leu Val Ala Thr Ala Thr Gly 151015 Val His Ser
Gin Val GIn VéuQkdHdh Ser Gly Ser Glu Leu Lys Lys 202530 Pro Gly Ala Ser Val Lys lle Ser Cys Lys
Ala Ser Gly Tyr Thr Phe 354045 Thr Ser Tyr Ala Met Asn Trp Val Arg GIn Ala Pro Gly Gin Gly Leu

505560 Glu Cys Met Gly Trp lle Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala 65707580 Gin G%/ Phe Thr
Gly Arg Phelval PRersEionierdstitidser Fapmenigbores that sectfirallubiads ese SeREby Lys Ala

Glu Asp Thiyiglkey Xa019%1 LOmprising a VH comprising the amino acid sequence:

5  QVQLVQSGSELKKPGASVKISCKASGYTFTSYAMNWVRQAPGQGLESMGWINT
NTGNPTYAQGFTGRFVFSMDTSVSTAYLQISSLKAEDTAIYYCAPRYSSSWYLDY
WGQGTLVTVSS (SEQ ID NO:14), a CDRL1 having the sequence RASQSVSSYLA
(SEQ ID NO:4), a CDRL2 having the sequence DASNRAT (SEQ ID NO:5), and a
CDRI3 having the sequence QQRSNWILMYT (SEQ ID NO:6).

10
2. The antibody or fragment thereof of claim 1, comprising a VL comprising the
amino acid sequence: EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQ
APRLLIYDASNRATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQRSNWLMYT
FGQGTKLEIK (SEQ ID NO:16) and a VH comprising the amino acid sequence:

15 QVQLVOSGSELKKPGASVKISCKASGYTFTSYAMNWVRQAPGQGLESMGWINT
NTGNPTYAQGFTGRFVFSMDTSVSTAYLQISSLKAEDTAIYYCAPRYSSSWYLDY
WGQGTLVTVSS (SEQ ID NO:14).

20

25

30



Tyr Tyr Cys Ala Pro Arg Tyr Ser Ser Ser Trp Tyr Leu Asp Tyr Trp 115120125 Gly Gin Gly Thr Leu val
Thr Val Ser Ser Ala Ser Thr Lys Gly Pro 130135149.Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr
Ser Gly Gly Thr 145150155160 Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
165170175 Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro 180185190 Ala Val Leu
Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 195200205 Val Pro Ser Ser Ser Leu Gly Thr Gin

Thr Tyt le Gys ASTiaASE 62 EIZAM LS RISPLASBIY LimValASRd e AEVEl Clu Pro Lys
Ser 225230235240 X185518e(3;) uencelistingST25.txt Cé@ sp Lys Thr His Thr Cys Pro o Cys Pro Ala

Pro Glu Leutligit 2h8BE0BE NG Gpdprolsat chaippeIRd BhdPréPro Lys Pro Lys Asp Thr Leu
260265270 Met lle Ser Arg Thr Pro Glu val Thr Cys val val val Asp Val ser 275280285 His Glu Asp

Pro Glu val Lys Phe Asn Trp Tyr Val Asp Gly val Glu 290295300
An antibody or fragment thereof as claimed in any one of claims 1-3 comprising

two heavy chains of SEQ ID NO: 30 and two light chains of SEQ ID NO: 32.

5. An isolated polynucleic acid comprising a nucleotide sequence encoding the

antibody or fragment according to any one of claims 1-4.

10
6. An expression vector comprising the polynucleic acid of claim 3 operably linked
to expression control elements such that the encoded antibody or fragment may be
expressed.

15
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Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn ser Thr 305310315320 Tyr Arg Val Val Ser
Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 3253%0335 Gly Lys Glu Tyr Lys Cys Lys Val Ser ASn
Lys Ala Leu Pro Ala Pro 340345350 lle Glu Lys Thr'lle ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin
355360365 Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu met Thr Lys Asn Gin val 370375380 Ser Leu Thr
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala val 385390395400 Glu Trp Glu ser Asn Gly Gin Pro
Glu Asn Asy Tyr Lys iy R0 40410416, P10 VAL 4 450 S8 ASRLRIY SSBlie Phe Leta Tyr Ser
Lys Leu Thr 420425430 Val Asp Lys Ser Arg Trp GIn GIn Gly Asn val %e er Cys ser val 435440445
Met His Gluskrmiapepisiisy #hpailr afir Glncing SeritiboSerr|feaptB50485460iSemRiy Ghe hifs 465
<210> 19 <211>.468 <212> PRT <213> Artificial Sequence <220> <223> Synthetic Construct
X18551SequencelistingST25.txt

5
8. An antibody or fragment produced by culturing the recombinant cell according to
claim 7 so that the antibody or fragment is produced and recovering the antibody or
fragment from the culture.
16 9. A pharmaceutical composition comprising an antibody or fragment as claimed in

any one of claims 1-4 or 8 together with a pharmaceutically acceptable carrier, diluent or

excipient.

10.  An antibody or fragment as claimed in any one of claims 1-4 or § for use as a

15 medicament.

11.  Anantibody or fragment as claimed in any one of claims 1-4 or 8 for use in the

treatment of cancer,

20 12, Anantibody or fragment as claimed in claim 11, wherein the cancer is malignant
melanoma.
13.  Use of an antibody or fragment as claimed in any one of claims 1-4 or 8 in the

manufacture of a medicament for treatment of cancer.
25

14.  The use of claim 13, wherein the cancer is malignant melanoma.



<400> 19 Met Gly Trp Ser cys lle lle Leu Phe Leu Val Ala Thr Ala Thr Gly 151015 Val His ser Gin val
Gin Leu Val Gin Ser Gly Ser Glu Leu Lys Lys 202530 Pro Gly Ala Ser Val Lys lle Ser Cys Lys Ala Ser
Gly Tyr Thr Phe 354045 Thr Ser Tyr AIa Met Asn Trp Val Arg GIn Ala Pro Gly Gin Gly Leu 505560 Glu
Ser Met Gly Trp lle Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala 65707580 Gin Gly Phe Thr Gly Arg Phe
Val Phe Ser Met Asp Thr Ser Va § Gg? ‘I‘éﬁ?ﬁi&?éﬁﬁqle Ser Ser Leu Lys Ala Glu Asp Thr
Ala lle 100105110 Tyr Tyr Cys A o er Ser Ser Trp Tyr Leu Asp Tyr Trp 115120125 Gly
Gin &ly0phr Eeaivad THiCval Ser Ser Ala Ser Thr Lys Gly Pro 130135140 Ser val Phe Pro Leu Ala Pro
Ser 3£5d-YS eI msr Ry Bhs Y 145150155160 Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro
Glu Pro Val Thr 165170175 val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro
180185990 AE ¥l Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr

<150> 61/069199
<151> 2008-03-12

<160> 33
<170> PatentIn version 3.5

<210> 1

<211> 10

<212> PRT

<213> Homo sapiens

<400> 1
Gly Tyr Thr Phe Thr Ser Tyr Ala Met Asn
1 5

<210> 2

<2il> 17

<212> PRT

<213> Homo sapiens

<400> 2

Trp ITe Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala GIn Gly Phe Thr
1 5 10 15

Gly

<210> 3

<211> 10

<212> PRT

<213> Homo sapiens

<400> 3

Arg Tyr Ser Ser Ser Trp Tyr Leu Asp Tyr
1 5 10

<210> 4

<211l> 11

<212> PRT

<213> Homo sapiens

<400> 4
Arg Ala Ser GlIn Ser val Ser Ser Tyr lLeu Ala
1 5 10

<210> 5

<?211> 7

<212> PRT

<213> Homo sapiens

Page 1



195200205 Val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Asn 210215220 His Lys Pro
Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser 225230235240 cys Asp Lys Thr His Thr.Cys Pro
Pro Cys Pro Ala Pro Glu Leu Leu 245250255 X18551SequencelistingST25.txt 260265270 Met lle Ser
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser 275280285 His Glu Asp Pro Glu Val Lys Phe Asn
Trp I%{ég}al sp G y Val Glu 2902833bpL 18 AsHSAILESEThPLYs Pro Arg Glu Glu Gin Tyr Asn Ser
Thr 305310315320 Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn 325330335 Gly
Lys Gia Tyl §sThsrLys ¥ a18efAsn Lys Ala Leu Pro Ala Pro 340345350 lle Glu Lys Thr lle Ser Lys
Ala Eys Gly Gin Pro Ara Glu Pro Gin 355360365 Val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
Asn Gin Val 370375380 Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val

385:1@(}??54%)

<212> PRT
<213> Homo sapiens

<400> 6

Gin GIn Arg Ser Asn Trp Leu Met Tyr Thr
1 5 10

<210> 7

<21i> 190

<212> PRT

<213> Mus musculus

<400> 7

Gly Phe Asn Ile Lys Asp Tyr pPhe Leu His
1 5

<210> 8

<211> 17

<212> PRT

<213> Mus musculus

<400> 8

Trp ITe Asn Pro Asp Asn Gly Asn Thr val Tyr Asp Pro Lys Phe GIn
1 5 10 15

Gly

<210> 9

<211> 11

<Z212> PRT

<213> wMus musculus

<400> 9

Asp Tyr Thr Tyr Glu Lys Ala Ala Leu iap Tyr
1 5

<210> 10

<211> 11

<212> PRT

<2313> Mus musculus

<400> 10

Arg Ala Ser Gly ésn Ile Tyr Asn Tyr Egu Ala
1

<210> 11
<21l> 7
<212> PRT
Page 2



Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 405410415 Pro val Leu Asp Ser
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 420425430 Val Asp Lys Ser Arg Trp Gin Gin Gly Asn
Val Phe Ser Cys Ser Val 435440445 Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser
Leu 450455460 Ser Pro Gly Lys 465 <210> 20 <211> 471 <212> PRT <213> Artificial Sequence
<2203 <223> Syntheti Construct €4503 2owiB SySTiPEELEy< e lle Leu Phe Leu Val Ala Thr Ala
Thr éfy 51015 X4¥ féequencelistingSTZS.txt Val His Ser Glu Val Gin Leu Gin Gin Ser Gly Ala Glu
Leu V&IO&rg 202530 Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Thr Ser Gly Phe Asti lle 354045 Lys
Asp Al'gg Rhe l@g His TIRYal{Arg Gin Arg Pro Asp Gin Gly Leu 505560 Glu Trp lle Gly Trp lle Asn Pro
Asp Asn Gly Asn Thr V&l Tyr Asp 65707580 Pro Lys Phe Gin Gly Thr Ala Ser Leu Thr Ala Asp Thr Ser
Ser Asn _

<210> 12

<211> 9

<212> PRT
<213> Mus musculus

<400> 12

Gln His Phe Trp Ser Leu Pro Phe Thr
1 5

<210> 13

<211> 119

<212> PRT

<213> Homo sapiens

<400> 13

GIn val GIn Leu val GIn Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys gge Ser Cys Lys Ala ger Gly Tyr Thr Phe Thr Ser Tyr
5 30

Ala Met Asn Trp val Arg GIn Ala Pro Gly GlIn Gly Leu Glu Cys Met
35 40 45

Gly Tgp Ile Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala GlIn Gly Phe
5 55 60

Thr Gly Arg Phe val Phe Ser Met Asp Thr Ser val Ser Thr Ala Tyr
65 70 75 80

Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp Thr aAla Ile Tyr Tyr Cys
85 90 95

Ala Pro Arg Tyr Ser Ser Ser Trp Tyr Leu Asp Tyr Trp Gly Gln Gly
100 105 110

Thr teu val Thr val Ser Ser
115

<210> 14

<211> 119

<212> PRT

<213> Homo sapiens

<400> 14

Gln val GlIn Leu val GIn ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Page 3



859095 Thr Val Tyr Leu Gin Leu Ser Gly Leu Thr Ser Glu Asp Thr Ala Val 100105110 Tyr Phe Cys Thr
Arg Arg Asp Tyr Thr Tyr Glu Lys Ala Ala Leu Asp 115120125 Tyr Trp Gly Gin Gly Ala Ser Val lle Val
Phe 5er Ala Ala ser Thr 130135140 Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
145150155160 Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu 165170175 Pro Val
Thr Val Ser Trp Asn Ser Gly Ala LS TRt SS8rengayaF Hig9d3285190 Thr Phe Pro Ala val Leu Gin Ser
Ser &dy ey TiysSerd ale Sef,saryk9a200205 ya) vay T hhvabRsorger er g Leu Gly Thr Gin Thr Tyr
lle Cys 21021522@%sn Val Asn His Lys P¥o Ser Asn Thr Lys V@PAsp Lys Arg Val Glu 225230235240
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro 245250255 Glu Leu Leu Gly Gly
Pro Sex Wak Phen LeagPhel PxodPa dys Prerbys B60265270 Aap &hyi ls2e Met lle Ser Arg Thr Pro Glu

Val Thr Cys VA&l Val Val 275280285 40

Gly Trp Ile Asn Thr Asn Thr Gly Asn Pro Thr ggr Ala GIn Gly Phe
50 55

Thr Gly Arg Phe val phe Ser Met Asp Thr Ser val Ser Thr Ala Tyr
65 70 75 80

Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Ile Tyr Tyr Cys
85 90 95

Ala Pro Arg Tyr Ser Ser Ser Trp Tyr Leu Asp Tyr Trp Gly GlIn Gly
100 105 110

Thr teu val Thr val Ser Ser
115

<210> 15

<211> 122

<212> PRT

<213> Mus musculus
<400> 15

GTu val GIn Leu GIn GlIn Ser Gly ala Glu Leu val Arg Pro Gly Ala
1

Leu val Lys Leu Ser Cys“Lys Thr Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

Phe Leu His Trp val Arg GIn Arg Pro Asp Gin Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asn Pro Asp Asn Gly Asn Thr val Tyr Asp Pro Lys Phe
50 55 60

GIn Gly Thr Ala Ser Leu Thr Ala Asp Thr Ser Ser Asn Thr val Tyr
65 70 75 80

Leu Gin Leu Ser Gly Leu Thr Ser Giu Asp Thr Ala val Tyr Phe Cys
85 90 95

Thr Arg Arg Asp Tyr Thr Tyr Glu Lys Ala Ala Leu Asp Tyr Trp Gly
100 105 110

GIn Gly Ala ser val Ile val Phe Ser Ala
115 120

Page 4



X18551SeguencelistingST25.txt Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp
290295300 Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg G u Glu Gin Tyr 305310315320 Asn Ser
Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp 325330335 Trp Leu Asn Gly Lys Glu Tyr Lys
Cys Lys Val Ser ASrl Lys Ala Leu 340345350 Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Gly Gin
Pro 35?%%‘595290365 Glu Pro GIn VISP FRfiUsss Pro PHogSEr Arg<Elu Glu Met Thr Lys 370375380 Asn
Gin r ey Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp 385390395400 lle Ala val Glu Trp Glu
Ser ASRSIyRBIN Pro Glu Asn Asn Tyr Lys 405410415 Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
Phe PHELe R} 887 315425430 Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn Val Phe Ser
435440445 Cgs Ser Val met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser 450455460 Leu Ser Leu

Ser clE:{g %%L¥§14§g&7§1§2&‘&> géLl" Pro Ala {8:* Leu ser Leu Ser ;go Gly

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Ser Ser Tyr
20 25 ' 30

Leu Ala Trp Tyr GIn Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile
35 40 45

Tyr égp Ala Ser Asn Arg éga Thr Gty Ile Pro %ga Arg Phe Ser Gly

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala ga] Tyr Tyr Cys GIn Gln Arg Ser Asn Trp Leu Met
5 90 95

Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105

<Z210> 17

<211> 107

<212> PRT

<213> Mus musculus

<400> 17

Ala ITe Gln Met Ser GlIn Ser Pro Ala Ser Leu Ser Ala Ser val Gly
1

Glu Thr val ;Br ITe Thr Cys Arg Ala Ser Gly Asn Ile Tyr Asn Tyr
25 30

Leu Ala Trp Tyr GIn GIn Lys GIn Gly Lys Ser Pro His Leu Leu val
35 40 45

Tyr Asp Ala Lys Thr Leu Ala asp Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr GIn Tyr Ser Leu Lys Ile Ser Ser Leu Gin Thr
65 70 75 80

Glu Asp Ser Gly Asn Tyr Tyr Cys Gln His phe Trp Ser Leu Pro Phe
85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105
page 5



<211> 1407 <212> DNA <213> Homo sapiens <400> 21 atgggatggt gtgcagctgg tgcaaggcitt
ggacaagggc cagggcttca cagatcagca agcagctggt catgtatcat tccaatctgg ctggatacac ttgagtgtat
caggacggtt gcctaaaggc accttgatta cctttttcta gtctgagttg cttcactagc gggatggatc tgtcttctcc tgaggacact
ctggggccag gtagcaactg caactggagt aagaagcctg gggcctcagt tatgctatga attgggtgcg aacaccaaca
ctgggaaccc atggacacct ctgtcagcaé‘@%@iéﬁﬂ%@?@é@é@%ﬁéécéé@g tcaccgtgtc Page 11 acattcacag
gaagatttcc acaggcccct aacgtatgcc ggcatatctg ccgatatage ctcagctage x18551sequencelistingsT25.txt
ccc ea déctcctcca agagceaccte tgggggeaca caaggactac ttccccgaac cggtgacggt gtcgtggaac
cgtgg‘:d%c @ cggctg tcctacagtc ctcaggactc gaccgtgecc tccagcagct tgggcaccca gacctacatc
cagcaacacc aaggtggdeaagagagttga gcccaaatct cccaccgtge ccagceacctg aactcctggg gggaccgtca
acccagggac acccteatga teteeeggac cectgaggte gagecacgaa gaccetgagg tcaagttcaa ctggtatgtg
tgccaagdca aagccgcggg aggagceagta caacagcacg caccgtcctg caccaagact ggctgaatgg caaggagtac
agcositcehygtrocsaicq pgddaaddat crockaageerasaggrgmcraccsigedte catgccggga ggagatgace
ctgcdtggte aaaggctict atcccagega catcgeegtg Ytcggagaac aactacaaga cecacgectee cgtgctggac
ctattccaag ctcaccgtgg acaagagcag gtggcagcag cgtgatgcat gaggctctgc acaaccacta cacgcagaag
caagh Ha'zlésrz%@zﬂi £Ap7Lep1 98] Dﬂ;\ 52![3@1Arﬁﬁ6iaﬁ]§e%tgénéé5<22€)> <223> synthetic
construct

Pro Gly Ala Ser val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr ser Tyr Ala met Asn Trp val Arg Gln Ala 250 Gly GIn Gly Leu
50 55

Glu Cys Met Gly Trp Ile Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala
65 70 75 80

Gln Gly phe Thr Gly Arg Phe val pPhe Ser Met Asp Thr Ser val Ser
&5 30 95

Thr Ala Tyr Leu Gln Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Ile
100 105 110

Tyr Tyr Cys Ala Pro Arg Tyr Ser Ser Ser Trp Tyr Leu Asp Tyr Trp
115 120 125

Gly GIn 61y Thr reu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro
130 135 140

Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr ser Gly Gly Thr
145 150 155 160

Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
165 170 175

val ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val HWis Thr pPhe Pro
180 185 190

Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
195 200 205

val Pro Ser Ser Ser Leu Gly Thr GlIn Thr Tyr Ile Cys Asn val Asn
210 215 220

His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser
225 230 235 240

Page 6



<400> 22 -atgggatggt gtgcagctgg tgcaaggctt ggacaagggce cagggcttca cagatcagca agcagctggt
accaagggcc gcggecctgg tcaggegecce tactccctca tgcaacgtga catgtatcat tccaatctgg ctggatacac ttgagtctat
caggacggtt gcctaaaggc accttgatta catcggtctt getgectggt tgaccagegg gcagegtggt atcacaagec cctttttcta
gtctgagttg cttcactagc gggatggatc tgtcttctce tgaggacact ctggggccag cccectggea caaggactac cgtgcacacc

gaccgtgece cagcaacace gtagcaactyieaactiisgcaibdgerggbtticagt tatgctatga attgggtgeg

aacageaach AlggoRaces alggacaeet siglcagcay gooalaiall acigtgegccaoaagscctygg tcaccgtgte
ccctectcca agagcacctcafécccgaac cggtgacggfti@ecggetg tectacagte #dageagct tgggcaccca

aaggtggaca agagagttga Page 12 acattcacag gaagatttcc acaggcccct aacgtatgcc ggcatatctg ccgatatagce
ctcagitagnd ygggggmaca gicgtggaaa cthaggacte gaceacats ggecaaatath x18bblsequencelistingsT25.txt
tgtgacaaaa ctcacat®ftg cccaccgtge ccagedtetg aactectggg gggatttca780 gtcttcctet tccccccaaa
acccaaggac accctcatga tctcccggac ccctgaggtc840 acatgegtgg tggtggacgt gagccacgaa gaccctgagg
tcaaytttasl ct%atgt@gwbrgacgg@@ggﬁa gtycdtas Wgdcdadaralaagocgedgieaggagceagta

caacagcacg9 5taccgtgtgg tcagcgtc g accgtcctg caccaag 5ggc:tgaatgg caaggagtac1020 aagtgcaagg
tctccaacaa agccctcecca geccccatcg agaaaaccat ctccaaagcc1080 aaagggcage cccgagaacc acaggtgtac
accdﬂ@éc?%é:d’t&%c@@’-gé;bgaﬁét PI0AfgA5ECcRAY lsfcg%gé‘ét@a‘i:} ¥tgedtdate aaaggcttct atcccagega
catcgccgigI200 gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgcctcce cgtgetggacl260
tccgacggct ccttcttect ctattccaag ctcaccgtgﬁg acaagagca gtggcagcagl320 gggaacgtct tctcatgcetc

cotgy 5t gabtttbide 'a’é%é@‘&aét’éscgif@c ﬁ%a@f:%g tafcBrelétctgteretygy faaatga1407 <210> 23

Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp Trp Leu Asn
325 330 335

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn iLys Ala Leu Pro Ala Pro
340 345 350

ITe Glu Lys Thr Ile ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gln
355 360 365

val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin val
370 375 380

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
385 390 395 400

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 415

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
4290 425 430

val Asp Lys Ser Arg Trp GIn GlIn Gly Asn val Phe Ser Cys Ser val
435 440 445

Met His GTu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
450 455 460

Ser Pro Gly Lys
465

<210> 19

<211> 468

<212> PRT

<213> Artificial sequence

<220>
<223> Synthetic Construct
Page 7



<211> 1413 <212> DNA <213> Artificial sequence <220> <223> synthetic construct <400> 23
atgggatggt catgtatcat cctttttcta gtagcaactg caactggagt acattcagag60 gttcagctgc agcagtctgg ggctgagctt
gtgaggccag gggccttggt caagttgtcc120 tgcaaaactt ctggcttcaa cattaaagac tactttttac actgggtgag
acagaggcct180 gaccagggcc tggagtggat tggatggatt aatcctgata atggtaatac tgtttatgac240 ccgaagtttc
agggcacggc cagtttaaca gcagacacéggém&é%dtﬁéc‘:&@%wc’é@'&tcagcg gcctgacate tgaggacact
gccaigtait tctgiactcg gagggactat360 acttatgaaa aggctgctct ggactactgg ggtcagggag cctcagtcat
cgtctcctcad20 getagcacca agggceccate ggtettccee ctggcaccct cctccaagag cacctetggg480 ggcacagegg
ccctﬁﬁ@c@ %CYﬁBté&ggaécﬁq&tge Ecb%%%é&gﬁ@&cﬁgﬁgf&%ﬁ todRactBAgY¥gcectgac cageggegty
cacaccttcc cggctgtect acagtcctca600 ggactctact ccctcagcag cgtggtgacce gtgecctcca geagcettggg
cacc\(/:éalg%c;f%&gg Fgagﬂgcggdc!a %thgggt(\:&c agcecage.aa ggcgﬁégq%qp%cgagag agttgagccc720 aaatcttgtg
acaaaactca cacatggcca ccgtgcccag cacc Hagtcc gégggga Ogtg:gtcglgtcty cctcttcce cccaaaaccce
aaggacaccc tcatgatctc ccggacccct840 gaggtcacat gecgtggtggt ggacgtgagce cacgaagacc ctgaggtcaa
gticaneiqgRNg fatalguacy goalogpoglgeriralgee aagacaaags caraggagaR.gcagtacaacos ageacgtace
gtgtggtcag cggsctcacc gtcctgcacc aagactggct gaatggcaagl@20 Page 13
X18551SequencelistingST25.txt

Thr Ser Tyr Ala Met Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu
50 55 60

Glu Ser Met Gly Trp Ile Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala
65 70 75 80

GIn Gly Phe Thr Gly Arg Phe val Phe Sgr Met Asp Thr Ser 5%1 Ser
85

Thr Ala Tyr Leu GIn Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Ile
160 105 110

Tyr Tyr Cys Ala Pro Arg Tyr Ser Ser Ser Trp Tyr Leu Asp Tyr Trp
115 120 125

Gly GIn Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro
130 135 140

Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
145 150 155 160

Ala Ala Leu Gly Cys Leu val Lys Asp Tyr pPhe Pro Glu Pro val Thr
165 170 175

val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
180 185 190

Ala val Leu Gln Ser Ser Gly Leu Tyr Ser tLeu Ser Ser val val Thr
195 200 205

val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn val Asn
210 215 220

His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser
225 230 235 240

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu lLeu
245 250 255

Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
Page 8



caacaaagcc ctcccagcecc ccatcgagaa aaccatctcc agaaccacag gtgtacaccc tgcccccatc ccgggaggag
cctgacctgc ctggtcaaag gcttctatcc cagcgacatc tgggcagecg gagaacaact acaagaccac gectceegtg cttectctat
tccaagctca ccgtggacaa gagcaggtgg atgctcegtg atgcatgagg ctctgcacaa ccactacacg tccgggcaaa tga
<210> 24 <211> 234 <212> PRT <213> Homo sapiens <400> 24 Met Gly Trp Ser Cys lle lle Leu Phe
Leu Val Ala Thr Ala_ Thr Gly 1510258215 p0%tc6 i 36t W28 T1%u PHr Gin Ser Pro Ala Thr Leu Ser Leu
202530 Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val 354045 Ser Ser Tyr Leu Ala
Trp Tyr Gin Gin Lys Pro Gly GIn Ala Pro Arg 505560 Leu Leu_lle Tyr Asp Ala Ser Asn Arg Ala Thr Gly
lle WSWQ&@%%?S@?@A%{@ §QPG§§§§PGI§V§eV§IyV?i]1r%O’?fﬁ"?evﬁqr B&0 Thr lle Ser Ser 859095
Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Arg Ser Asn 100105110 Trp Leu met Tyr Thr
Phe G1I¥ -ﬂ GP/ Thr[oLé%Leu Qlu IslepLF}éS f\rg %15120’“125 ]ThrSVaéﬁla Af P{o Ser Val Phe lle Phe Pro
Pro 8&¢ D GRP Gin™1 53‘5314(555% Lys Ser é?y Thr é?ﬁ)s% Y45350°V4l Cys Leu Leu Asn Asn
Phe Tyr 155160

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
305 310 315 320

Tyr Arg val val Ser val Leu Tthr val Leu His GIn Asp Trp Leu Asn
325 330 335

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro
340 345 350

ITe Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn Pro Arg Glu Pro Gln
355 360 365

val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln val
370 375 380

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
385 390 395 400

Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 415

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 430

val Asp Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val
435 440 445

Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
450 455 460

Ser Pro Gly Lys
465

<210> 20
<211> 471
<212> PRT
<213> Artificial Sequence

<220>
<223> synthetic Construct

<400> 20

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

Page 9



Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser 165170175 Gly Asn Ser Gin Glu Ser
Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Page 14 x18551SequencelistingST25.txt 180185190 Tyr
Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys 195200205 His Lys Val Tyr Ala Cys Glu
val Thr His Gin Gly Leu Ser Ser Pro 210215220 Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 225230
<210> 25 <211> 233 <212> PRT ¥435 padifiensieSagtittae £2208 <223> synthetic Construct <400>
25 Mgt Gly J rgepet fay§dle deslesPaeLewVab AlaTlhr Aaghr Gy 183104&;Val His Ser Ala lle Gin Met
Ser Gin Ser Pro Al Ser Leu Ser Ala 202580 Ser Val Gly Glu TH@Val Thr lle Thr Cys Arg Ala Ser Gly
Asn lle

Pro Gly éia Leu val iLys Leu Sgr Cys Lys fhE:Sef Gly Phe Asn Ile
. g 4 . 45

LYsS Agp Tyr Phe Leu His Trp val Arg GIn Arg ggo Asp GIn Gly Leu
5 55

Glu Trp Ile Gly Trp Ile Asn Pro Asp Asn Gly Asn Thr val Tyr Asp
65 70 75 80

pro tys Phe Gln Gly Thr Ala Ser Leu Thr Ala Asp FThr Ser Ser Asn
85 90 95

Thr val Tyr Leu Gln Leu Ser Gly Leu Thr Ser Glu Asp Thr Ala val
100 105 110

Tyr Phe Cys Thr Arg Arg Asp Tyr Thr Tyr Glu Lys Ala Ala Leu Asp
115 120 125

Tyr Trp Gly Gln Gly Ala Ser val Ile val Phe Ser Ala Ala Ser Thr
130 135 140

Lys Gly Pro Ser val phe Pro Lteu Ala Pro Ser Ser Lys Ser Thr Ser
145 150 155 160

Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu
165 170 175

Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His
180 185 190

Thr Phe Pro Ala val teu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205

val val Thr val Pro Ser Ser Ser Leu Gly Thr GlIn Thr Tyr Ile Cys
210 215 220

Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu
225 230 235 240

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 255

Glu Leu Leu Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys
260 265 270

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val
275 280 285

Page 10



354045 Tyr Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro His 505560 Leu Leu Val Tyr Asp
Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg 65707580 Phe Ser Gly Ser Gly Ser Gly Thr Gin Tyr Ser
Leu Lys lle Ser Ser 859095 Leu Gin Thr Glu Asp Ser Gly Asn Tyr Tyr Cys Gin His Phe Trp Ser
100105110 Leu Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu lle Lys Arg Thr 115120125 Val Ala Ala
Pro Ser Val Phe lle Phe Pro Pro S8SASHSEIHRf 1 Bt 139985146 ys Ser Gly Thr Ala Ser Val Val Cys
Leu hay Hsn Ash BRhe & Rep 145120150160 Ay gefpdu Ala kys Mal-GiatTazpys Val Asp Asn Ala Leu
Gin Ser @GAp165170175 X18552%BequencelistingST253R0Asn Ser Gin Glu Ser Val Thr Glu Gin Asp
Ser Lys Asp Ser Thr Tyr 180185190 Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
1952002051Lys VakTyrnNascysaGiuival Thr H@sGwmdBArbeﬁﬂ Ser1secRroryal 210215220 Thr Lys Ser

Phe #%n Arg Gly Glu Cys 310 320
Asn Ser Thr Tyr Arg val val Ser val Leu Thr val teu His GlIn Asp
325 330 335
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala lLeu
340 345 350
Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg
355 360 365
Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380
Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
385 390 395 400
Ile Ala val Giu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys
405 410 415
Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425 430
Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser
435 440 445
Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser
450 455 460
Leu Ser Leu Ser Pro Gly Lys
465 470
<210> 21
<211> 1407
<212> DNA
<213> Homo sapiens
<400> 21
atgggatggt catgtatcat cctttttcta gtagcaactg caactggagt acattcacag 60
gtgcagetgy tcecaatctgg gtetgagttg aagaageotyg gggoctcagt gaagatttec 120
tgcaaggctt ctggatacac cticactage tatgetatga attgggtgeg acaggococct 180
ggacaagggc ttgagtgtat gggatggatc aacaccaaca ctgggaaccc aacgtatgcec 240
cagggcttca caggacyggit tgtctictcce atggacacct ctgtcagcac ggcatatctg _ 300
cagatcagca gcctaaagge tgaggacact gccatatatt actgtgcgee ccgatatage 360
agcagetggt accttgatta ctggggocag ggaaccctgg tcaccgtgtc ctcagetage 420
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225230 <210> 26 <211> 705 <212> DNA <213> Homo sapiens <400> 26 atgggatggt catgtatcat
cctttttcta gtagcaactg caactggagt acattcagaa60 attgtgttga cacagtctcc agccaccctg tetttgtctc caggggaaag
agccaccctc120 tcctgcaggg ccagtcagag tgttagcagc tacttagcect ggtaccaaca gaaacctggcel80 caggctccca
ggctcctcat ctatgatgca tccaacaggg ccactggcat cccagccagg240 ttcagtggca gtgggtctgg gacagacttc
actctcacca tcagcagcect agagectgaad3eo %ﬁ‘ﬁéa@et et @ icaydadegt agecaactgge tecatgtacac
tttggLcande9 @0 gacesaas 0 drdatera actrrelaiocaalgcRcraleigictiggs sitercoccad 2@ggtgatgage
agttgaaatc tggaactgcc tctgttgtgt gcctgctgaa taacttctat480 cccagagagg ccaaagtaca gtggaaggtg
gatag‘éa%ﬁc?&%&‘é %@Cfa?g&c%@a‘b%aﬁﬁaéﬁ@@%&aéﬁgﬁﬁ%%ﬁ%%&%ﬁﬁ%%cacct e geetcageag
caccctgaggbti cigpgcagasycagagtacgacgaaacagaaa; gictacgerigcgaagicac tcatcagggmbo0
ctgagctcgc ccgtcacaaa gagcttcaac agt gttaq705 <210> 27 <211> 702 <212> DNA <213>
AT 60 s 0L PAE G A oA SAB T AR R tatcattcts
gtagtaesig CaRCyyEFragaticaguctlatccagato oty integ agoniecota tetyaatttg tgggadaaac
lateagreledafacelothand cpadionaan Jatlacarbializace L galaleadss, gaaacangal Sfgaactecte

acctcCtggt ctatgatgca aaaaccttag cagaiggtgt gccatcaagg240 tt€agtggca gtggctcagg gacacaatat
tCtctEAAGRCEAGE Akt FeRGaCRITEI00GAB TS S HTBAEES tCa8RAIECHGAGHTEC cattcatdfit

CO9cied9g8R FRBR dficgt gagecacgaa gaccetgagy tcaagttcaa ctggtatgtg 900
gacggcgtgg aggtgcataa tgccaagaca aagccgcggg aggagcagta caacagcacg 260
taccgtgtgg tcagcgtcct caccgtcctg caccaagact ggctgaatgg caaggagtac 1020
aagtgcaagg tctccaacaa agcccteeca geccccateg agaaaaccat ctccaaagec 1080
aaagggcagc cccgagaacc acaggtgtac accctgecce catceccggga ggagatgacc 1140
aagaaccaag tcagcctgac ctgcctggtc aaaggcttct atcccagcga catcgecgtg 1200
gagtgggaga gcaatgggca gccggagaac aactacaaga ccacgcctcg cgtgctggac 1260
tccgacgget ccttettect ctattccaag ctcaccgtgg acaagagcag gtggcagcag 1320
dggaacgtct tctcatgetc cgtgatgcat gaggoictgc acaaccacta cacgcagaag 1380
agcctcteccco tgtctecggg caaatga 1407
<210> 22
<211> 1407
<212> DNA
<213> Artificial Sequence
<22(>
<223> Synthetic Construct
<400> 22
atgggatggt catgtatcat cctttttcta gtagcaactg caactggagt acattcacag 60
gtgcagcetgg tccaatctgg gtctgagttg aagaagcctg gggcctcagt gaagatttec 120
tgcaaggctt ctggatacac cttcactage tatgctatga attgggtgcy acaggeccct 180
ggacaagggc ttgagtctat gggatggatc aacaccaaca ctgggaaccc aacgtatgec 240
cagggcttca caggacggtt tgtcttctec atggacacct ctgtcagcac ggcatatctg 300
cagatcagca gcctaaaggce tgaggacact gccatatatt actgtgcgece ccgatatage 360
agcagctggt accttgatta ctggggecag ggaaccctgg tcaccgtgic ctcagcetage 420
accaagggec catcggtcett ccccctggea ccctccteoca agagcaccic tgggggeaca 480
gcggeectgg gotgeotggt caaggactac ttcecccgaac cggtgacggt gtegtggaac 540
tcaggcgecee tgaccagegy cgtgcacace ttcccggetg tcctacagte ctcaggacte 600
tactccctca gcagegtggt gaccgtgecce tecagcaget tgggcaccca gacctacatc 660
tgcaacgtga atcacaagcc cagcaacace aaggtggaca agagagttga goccaaatet 720
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x18551sequencelistingsT25.txt acaaagttgg aaataaaacg aactgtggct gcaccatctg tcttcatctt cccgecatct420
gatgagcagt tgaaatctgg aactgectct gttgtgtgee tgctgaataa cttctatccc480 agagaggceca aagtacagtg
gaaggtggat aacgccctce aatcgggtaa ctcccaggag540 agtgtcacag agcaggacag caaggacage acctacagec
tcagcagcac cctgacgctg600 agcaaagcag actacgagaa acacaaagtc tacgectgeg aagtcaccea
tcagggcctg660 agetegecceg tcacaad %Wé‘gﬁéﬁ&é?&t?é@‘foz <210> 28 <211> 537 <212> PRT

<213y tiama sapienscadty 28MealoRer AleaBradeaty Latk ket 56y lpdebyEys lle PhegBhe Pro Leu
151015 Leu Leu Phe Gin Gin Ala Arg Ala Gin Phe Pro Arg Gin %/s Ala Thr 202530 Val Glu Ala Leu

Arg SEF Gt B @ Mo AP Se? Prot AT B 4645 S8Ry B BRPTHr Asp AY Cys Gly Ser
Ser Sexfghyfyg Gy Arspb0b6560 Cys alu Aadlabibs AleaAgptSes AngyBrotdiy Ser ProdBin Tyr Pro

65707580 His A lv Arg Asp Asp Arg Glu Val Trp Pro Leu Arg Phe Phe Asn 8590 Thr C
AR e e e U R e R e S D E b e A

Page 13

Ala CyscASy @intApgagdicceudde A E20108caagact ggctgaatgg caaggagtac 1020
aagtgcaagg tctccaacaa agccctcooca goocccateyg agaaaaccat ctccaaagec 1080
aaagggcage cccgagaaéc acaggtgtac accctgecce catcccggga ggagatgace 1140
aagaaccaag tcagcctgac ctgectggte aaaggetict atcccagega catrcgeegtg 1200
gagtgggaga gcaatgggea gcecggagaac aactacaaga ccacgectce cgtgetggac 1260
tccgacgget ccttettect ctattecaag ctcaccgtgg acaagageag gtggeageag 1320
gggaacgict tctcatgetc cgtgatgeat gaggetctge acaaccacta cacgcagaag 1380
agcctctece tgtetecggg caaatga 1407
<210> 23
<211> 1413
<212> DNA
<213> Artificial sequence
<220>
<223> Synthetic Construct
<400> 23
atgggatggt catgtatcat cctttttcta gtagcaactg caactggagt acattcagag 60
gttcagctge agcagtcigg ggctgagett gtgaggecag gggoecttggt caagttgioc 120
tgcaaaactt ctggcttcaa cattaaagac tactttttac actgggtgag acagaggect 180
gaccagggcc tggagtggat tggatggatt aatcctgata atggtaatac tgtitatgac 240
ccgaagtttc agggcacgge cagittaaca geagacacat cctccaacac agtetacttg 300
cagctcageg gectgacate tgaggacact geocgtctatt tcotgtacteg gagggactat 360
acttatgaaa aggctgctct ggactractgg ggtcagggag cctcagtcat cgtctectcea 420
gctagcacca agggeccatc ggtcttcccc ctggcaccct cctccaagag cacctctggg 480
ggcacagcgg ccctgggetg cctggtcaag gactacttcc ccgaaccggt gacgygtgtcg 540
tggaactcag gcgeoctgac cagoggegtyg cacacctico cggotgiceot acagtectca 600
ggactctact ccctcageag cgtggtgacce gtgecctcca gcagettggg cacccagacce 660
tacatctgca acgtgaatca caagcccage aacaccaagg tggacaagag agttgagecc 720
aaatctigty acaaaactca cacatgccca ccgtgeecag cacctgaact cctgggggga 780
ccgtcagrct tCCIcTICcCC CCCaaaacce aaggacaccc tcatgatcic ccggaccoct 840
gaggtcacat gcgtggtggt ggacgtgagC cacgaagacc ctgaggtcaa gttcaactgg 900
tatgtggacg gegtggaggt geataatygcee aagacaaage cgegggagga geagtacaac 960
agcacgtacc grgtggtcag cgtcctcacc gtcctgcace aagactgget gaatggcaag 1020



Val Arg Arg Asn Leu Leu Asp Leu Ser Lys Glu Glu Lys Asn His Phe 130135140 Val Arg Ala Leu Asp
Met Ala Lys Arg Thr Thr His Pro Leu Phe Val 145150155160 Ile Ala Thr Arg Arg Ser Glu Glu lle Leu
Gly Pro Asp Gly Asn Thr 165170175 Pro GIn Phe Glu Asn lle Ser lle Tyr Asn Tyr Phe Val Trp Thr His
180185190 X18551SequencelistingST25.txt Tyr Tyr Ser Val Lys Lys Thr Phe Leu Gly Val Gly Gin Glu

Ser Phe 195200205 Gly Glu Val

cagcagggga acgtcttcte atgetecgtg atgeatgagg ctetgcacaa ccactacacg

Pro lle Ar
agt gggagag

ctggactccg acggctcctt cttcctctat tccaagctca ccgiggacaa gagcaggtog

Ar

dah

PHe SBieRts BREGGPre AlEPhe Leu Thr Trp His 210215220 Arg

Tyr Higkeehbgt HrddeRu &l LysAspMet it Gl Metkau oy 222430488240 Glu PgegSer Phe Ser
Leu Pro Tyr Trp ASn Phe Ala Thr Gly Lys Asn 245250255 Val Cys Asp lle Cys Thr Asp Asp Leu Met

Gly 8RFHI 3 ASRABRESBOIBELFI RYp B FHIEU I S B ASHBEPAE Phe 3&1&Gin Trp Arg val
275268028bavgh Cys Aap Gef keugads ARP Ryjohspadlr dat Glyrtbr ¢t £y ASn 290206300 Ser Thr

Glu Asp,Bly

Asn Pro Ala Gl
tgggcageeg g

4

cagaagagcc tctccctgtc tccgggcaaa tga

<210>
<211>
<212>
<213>

<400>

24
234
PRT
Homo

24

Met Gly Trp
1

val
Ser
ser
Leu
65

Phe
Leu
Trp
Thr
teu
145

Pro

Gly

His

Pro

Ser

50

Leu

ser

Glu

Leu

val

130

LyS

Arg

Asn

sSer

Gly

35

Tyr

Ile

Gly

Pro

Met

115

Ala

ser

Glu

Ser

sapiens
Ser Cys
5
Glu Ile
20
Glu Arg
Leu Ala
Tyr Asp
Ser Gly
85

Glu Asp
100

Tyr Thr
Ala pPro
Gly Thr

Ala Lys

Gin Glu

Ile

val

Ala

Trp

Ala

70

Ser

Phe

Phe

Ser

Ala

150

val

ser

Iie

Leu

Thr

TYyr

55

ser

Gly

Ala

Gly

val

135

Ser

GIn

val

Leu

Thr

Leu
40

GTﬁ

AsSh

Thr

va'l

Gln

120

Phe

val

Trp

Thr

rhe

Gln

25

Ser

Glin

Arg

Asp

TYyr

105

Gly

Ile

val

Lys

Glu

Leu

10

Ser

Cys

Lys

Ala

Phe

90

Tyr

Thr

Phe

Cys

val
170

val

Pro

Arg

Pro

Thr

75

Thr

Cys

LyS

Pro

Leu

155

Asp

Ala

Ala

Ala

Gly

60

Gly

Leu

Gin

Leu

Pro

140

Leu

Asn

GIn Asp Ser
Page 14

Thr

Thr

Ser

45

Gln

Iie

Thr

Gin

Glu

125

Ser

Asn

Ala

Lys

Ala

Leu

30

Gin

Ala

Pro

Ile

Asp

Asn

Leu

ASp

Asn_Val Ala_ 305310315320
gaacaact acaagaccaC gccteccgtg

Thr
15

Ser
ser
Pro
Ala
Ser
a5

Ser
Lys
Glu
Phe
Gin

175

Ser

Gly

Leu

val

Arg

Arg

80

Ser

Asn

Arg

Gin

Tyr

Ser

Thr

1260
1320
1380
1413



Arg Pro met val Gin Arg Leu Pro Glu Pro Gin Asp val Ala Gin Cys 325330335 Leu Glu Val Gly Leu
Phe Asp Thr Pro Pro Phe Tyr Ser Asn Ser Thr 340345350 Asn Ser Phe Arg Asn Thr val Glu Gly Tyr
Ser Asp Pro Thr Gly Lys 355360365 Tyr Asp Pro Ala val Arg Ser Leu His Asn Leu Ala His Leu Phe
Leu 370375380 Asn Gly Thr Gly Gly Gin Thr His Leu Ser Pro Asn Asp Pro lle Phe 385390395400 val
Leu Leu His Thr Phe,Thr Asp Ala i?gf‘ SR TR ey By 355410415 Arg Tyr Asn Ala Asp lle ser
Thr Phe Pro Leu Glu Asn Ala Pro lle 420425430 Gly His Asn Arg Gin Tyr Asn met Val Pro Phe Trp Pro
Pro Val Thr 435440445 Asn Thr Glu Met Phe val Thr Ala Pro Aﬁp Asn Leu Gly Tyr Thr Tyr 450455460
x18§§f83§ﬁeﬁ'§‘§bI?setrn&gﬁ'z-%‘.'fxfﬁfug%éiﬁ“TFﬁWﬂ’ §e’?1ﬁr£§ﬁu Bhe®SBrVal Pro Glu lle lle Ala
465470475480 lle Ala val val Gly Ala Leu Leu Leu Val Ala Leu lle Phe Gly Thr 485490495 Ala Ser Tyr
Leu le AT MBAT/NG FET et AT R AR ARR G S0RPIRR er ser pro

210 215 220

val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 25

<211> 233

<212> PRT

<213> Artificial Sequence

<220>
<223> Ssynthetic Construct

<400> 25 _
Met Gly Trp Ser Cys Ile Ile Leu phe Leu val Ala Thr Ala Thr Gly
1 5 10 15

val His Ser Ala Ile Gin Met Ser GlIn Ser Pro Ala Ser Leu Ser Ala
20 25 30

Ser val Gly Glu Thr val Thr Ile Thr Cys Arg Ala ser Gly Asn Ile
35 40 43

Tyr Asn Tyr Leu Ala Trp Tyr GIn GlIn Lys GIn Gly Lys Ser Pro His
50 55 60

Leu Leu val Tyr aAsp Ala Lys Thr Leu Ala Asp Gly val Pro Ser Arg
65 70 75 80

Phe ser Gly Ser Gly Ser Gly Thr GlIn Tyr Ser Leu Lys Ile Ser Ser
85 90 95

Leu GIn Thr Glu Asp Ser Gly Asn Tyr Tyr Cys Gin His Phe Trp Ser
100 105 110

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

val Ala Ala pro Ser val Phe 1le pPhe Pro Pro Ser Asp Glu Glin Leu
130 135 140

Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro
145 150 155 160

Arg GYu Ala Lys val Gln Trp Lys val Asp Asn Ala Leu Gln Ser Gly
165 170 175
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Pro Leu Leu Thr Asp Gin Tyr Gin Cys Tyr Ala Glu Glu Tyr Glu Lys 515520525 Leu Gin Asn Pro Asn
Gin Ser val val 530535 <210> 29 <211> 449 <212> PRT <213> Homo sapiens <400> 29 Gin val Gin
Lev Val Gin Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala 151015 Ser val Lys lle Ser cys Lys Ala Ser Gly
Tyr Thr Phe Thr ser Tyr 202530 Ala met Asn Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Cys met
354045 Gly Trp lle Asn Thr Asn THA&EIYI&SARRS THSTYPRIAZEiSly Phe 505560 Thr Gly Arg Phe val
Phe gex roek Aap TuSesVabPerFhe Alaciwr Roy &80\ leuBinslie $gF sgfleu Lys Ala Glu Asp Thr
Ala lle Tyr Tyr Cysl889095 Ala Pro Arg T¥8Ber Ser Ser Trp Tyr1%u Asp Tyr Trp Gly Gin Gly
100105110 Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro ser Val Phe 115120125 Pro Leu Ala
Pro Ser SeulysrSeed hhBarda ity Eor fda Aﬁmwlsgia@maﬁlwysm@u val Lys Asp Tyr Phe Pro
Glu Pro val TR#%al Ser Trp 145150138160

Lys g§1 Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val

225

<210> 26

<211> 705

<212> DNA

<213> Homo sapiens

<400> 26

atgggatggt catgtatcat cctttttcta gtagcaactg caactggagt acattcagaa 60
attgtgttga cacagtctece agecaccctg TCitigictc caggggaaag agecaccocte 120
tcctgcaggyg ccagtcagag tgttageage tacttagect ggtaccaaca gaaacctggc 180
caggctccca ggctcoctcat ctatgatgca tccaacaggg ccactggeat cccagecagg 240
ttcagtygea gtyggtctgg gacagacttc actctcacca tcagcagect agagcectgaa 300
gattttgcag tttattactg tcagcagegt agcaactgge tcatgtacac ttttggccag 360
gggaccaagc tggagatcaa acgaactgtg gctgcaccat ctgtettcat cticccgeca 420
tctgatgagce agttgaaatc tggaactgec tctgttgtglt goctgctgaa taacttctat 480
cccagagagg ccaaagtaca gtggaaggtg gataacgccc tccaatcggg taactcccag 540
gagagtgtca cagagcagga cagcaaggac agcacctaca gcctcageag caccctgacy 600
ctgagcaaag cagactacga gaaacacaaa gictacgcci gcgaagtcac ccatcaggge 660
ctgagctcge ccgtcacaaa gagettcaac aggggagagt gttag 705
<210> 27

<211> 702

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic Construct

<400> 27

atgggatggt catgtatcat cctttttcta gtagcaactg caactggagt acattcagee 50
atccagatgrt ctcagtctece agecteecta tetgeatctg tgggagaaac tgtcaccatc 120
acatgtcgag caagtggaaa tatttacaat tatttageat ggtatcagca gaaacaggoa 180
aaatctcectce acctectggt ctatgatgea aaaaccttag cagatggtgt gcecatcaagg 240
ttcagtggca gtggctcagg gacacaatat tctctcaaga ttagcagcct gcagactgaa 300
gattctggga attattactg tcaacatttt tggagtcttc cattcacgtt cggetcgggg 360

215

Thr Lys Ser Phe Asn égg Gly Glu Cys

220
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x18551seguencelistingST25.txt Asn ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro.Ala Val Leu
165170175 Gin ser ser Gly Leu Tyr ser Leu Ser ser val val Thr Val Pro ser 180185190 ser Ser Leu Gly
Thr Gin Thr Tyr lle Cys Asn val Asn His Lys Pro 195200205 Ser Asn Thr Lys val Asp Lys Arg val Glu
Pro Lys Ser Cys Asp Lys 210215220 Thr His Thr cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
Pro 225230235240 ser val Phe LeftPhe BioHer6 )y Braasy€ ndis trhr Leu Met lle Ser 245250255 Arg

Thr Rea £k vah TinEysaslovabvabAsic Y al Gl dats (2 UrASPcd 8020 2 e Ry &du val LysdPhe Asn Trp
Tyr val Asp Gly val Glu val His Asn 275280285 Alaﬁl:%/s Thr Lys Pro Ar%GIu Glu Gin %r Asn Ser Thr
[

Tyr AR 383B00aPLef AFAPLELThP V1988 H5is B 9REp*Pr S EEU RS By Lys
30534334532k Tys dys sysd yaumpd iSpraAstakys AleckesaRrofeaR ratte Glychys 325336335 Thr lle Ser

Lys égl:&glfycsa?a{ %Igncggrgaég Célauaggrgcgérc]: \Q%L:Igcrzgghcrcgﬂggég)a%sc%c cctgacgetg 600
agcaaagcag actacgagaa acacaaagtc tacgcctgeg aagtcaccca tcagggectg 660
agctcgeccyg tcacaaagag cttcaacagg ggagagigtt ag 702
<210> 28
<211> 537
<212> PRT

<213> Homc sapiens

<400> 28

Met Ser Ala Pro Lys Leu Leu Ser Leu Gly Cys Ile Phe Phe Pro Leu
1 5 10 15

Leu Leu Phe GIn GIn Ala Arg Ala Gln Phe Pro Arg Glh Cys Ala Thr
20 25 30

val Glu Ala Leu Arg Ser Gly Met Cys Cys Pro Asp Leu Ser Pro val
35 40 45

ser Gly Pro Gly Thr Asp Arg Cys Gly Ser Ser ggr Gly Arg Gly Arg
50 55

Cys Glu Ala val Thr Ala Asp Ser Arg Pro His Ser pro Gln Tyr Pro
65 70 75 80

His Asp Gly Arg Asp Asp Arg Giu val Trp Pro Leu Arg Phe Phe Asn
85 90 95

Arg Thr Cys His Cys Asn Gly Asn Phe Ser Gly His Ash Cys Gly Thr
100 105 110

Cys Arg Pro Gly Trp Arg Gly Ala Ala Cys Asp Gln Arg val reu Ile
115 120 125

val Arg Arg Asn Leu Leu Asp Leu Ser Lys Glu Giu Lys Asn His Phe
130 135 140

val Arg Ala Leu Asp Met Ala Lys Arg Thr Thr His Pro Leu Phe val
145 150 155 160

ITe Ala Thr Arg Arg Ser Glu Glu Ile Leu Gly Pro Asp Gly Asn Thr
165 170 175

Pro GIn Phe Glu Asn Ile Ser Ile Tyr Asn Tyr Phe val Trp Thr His
180 185 190
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Leu Pro Pro Ser Arg Glu Glu met Thr Lys Asn Gin val Ser Leu Thr-355360365 Cys Leu val Lys Gly
Phe Tyr Pro Ser Asp lle Ala val Glu Trp Glu 370375380 ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr
Thr Pro Pro val Leu 385390395400 Asp ser Asp Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
Lys 405410415 Ser Arg Trp Gin Gin Gly Asn val Phe Ser Cys Ser Val Met His Glu 420425430
X18551SequencelistingST25.txt Mé&?géqfi@‘ﬂ%ﬁeﬂ%wm%lﬁ‘l?ys Ser Leu Ser Leu Ser Pro Gly
4354404458 <240>138 1341349212z BRT vdl3rAkificiah Sesuenae <220> <223> Synthetic
Construct <4305 30 GIn Val GIn Leiz¥al GIn Ser Gly Ser Gl eu Lys Lys Pro Gly Ala 151015 Ser val
Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Ala Met Asn Trp val Arg GIn Ala Pro
Gly Glg %%Leaﬂ Giu;ﬁehMebBS?%flﬁﬁl)GTyp #ImA:s?nTgfzrgAsnuTthIynﬁsnﬁBro Thr Tyr Ala GIn Gly Phe

Arg Tyr His Leu Leu Arg Leu GIu Lys Asp Met GIn Glu Met Leu Gln
225 230 235 240

Glu Pro ser Phe Ser Leu Pro Tyr Trp Asn Phe Ala Thr Gly Lys Asn
245 250 255

val Cys Asp Ile Cys Thr Asp Asp Leu Met Gly Ser Arg Ser Asn Phe
260 265 270

Asp Ser Thr Leu Ile Ser Pro Asn Ser val Phe Ser Gln Trp Arg val
275 280 285

val Cys Asp Ser Leu Glu Asp Tyr Asp Thr Leu Gly Thr Leu Cys Asn

ser Thr Glu Asp Gly Pro Ile Arg Arg Asn Pro Ala Gly Asn val Ala
305 310 315 320

Arg Pro Met val Gln Arg Leu Pro Glu Pro GIn Asp val Ala GlIn Cys
325 330 335

Leu Glu val Gly Leu Phe Asp Thr Pro Pro Phe Tyr Ser Asn Ser Thr
340 345 350

Asn Ser Phe Arg Asn Thr val Giu Gly Tyr Ser Asp Pro Thr Gly Lys
355 360 365

Tyr Asp Pro Ala val Arg Ser Leu His Asn Leu Ala His Leu Phe Leu
370 375 380

Asn Gly Thr Gly Gly Gln Thr His Leu Ser Pro Asn Asp Pro Ile Phe
385 390 395 400

val Leu teu His Thr pPhe Thr Asp Ala val Phe Asp Glu Trp Leu Arg
405 410 415

Arg Tyr Asn Ala Asp Ile Ser Thr Phe Pro Leu Glu Asn Ala Pro Ile
420 425 430

Gly His Asn Arg GIn Tyr Asn Met val Pro Phe Trp Pro Pro val Thr
435 440 445

Asn Thr Glu Met pPhe val Thr Ala Pro Asp Asn teu Gly Tyr Thr Tyr
450 455 460
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505560 Thr Gly Arg Phe val Phe Ser Met Asp Thr Ser val Ser Thr Ala Tyr 65707580 Leu Gin lle Ser
Ser Leu Lys Ala Glu Asp Thr Ala lle Tyr Tyr Cys 859095 Ala Pro Arg Tyr Ser Ser Ser Trp Tyr Leu Asp
Tyr Trp Gly GIn Gly 100105110 Thr Leu val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro ser val Phe
115120125 Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu 130135140 Gly Cys Leu
Val Lys Asp Tyr Phe Pro Glu Pro W&8 ThrS9ar e THs iage361551%0 ASn Ser Gly Ala Leu Thr Ser Gly
Val |Hig, ThrPhenPioAlarYad bew 10216 Gl San SardGiy ket dyfiRekteu Ser Ser Val Val Thr Val
Pro $e¥ 180185190 Ser Sef1&ku Gly Thr GIn Thr Byblle Cys Asn Val Asritéls Lys Pro 195200205
Page 21 x18551SequencelistingST25.txt Ser Asn Thr Lys Val Asp Lys Arg Val Glu Pro Lys Ser Cys

Asp Lys 21@2\235122@Trr§r185§1i3%m@y3_8m0uawg%s;ﬂm Ada HrDaGiueLeg%Leu Ely Ely Pro 225230235240
4

Ala Ser Tyr Leu ITe Arg Ala Arg Arg Ser Met Asp Glu Ala Asn GIn
500 505 510

Pro Leu Leu Thr Asp Gin Tyr GIn Cys Tyr Ala Glu Glu Tyr Glu Lys
515 520 525

Leu GIn Asn Pro Asn Gln Ser val val
530 535

<210> 29

<211> 449

<212> PRT

<213> Homo sapiens

<400> 29
GIn val GIn Leu val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala
1 5 10 15

Ser val Lys %&e Ser Cys Lys Ala Ser Gly Tyr Thr pPhe ggr ser Tyr
25

Ala Met ggn Trp val Arg Gin Aéa Pro Gly GIn Gly Leu Glu Cys Met
4 45

Gly Trp Ile Asn Thr Asn Thr Gly Asn Pro Thr Tyr Ala GIn Gly Phe
50 55 60

Thr Gly Arg Phe val Phe Ser Met Asp Thr Ser val Ser Thr Ala Tyr
65 70 75 80

Lteu GIn Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Ile Tyr Tyr Cys
85 90 95

Ala Pro Arg Tyr Ser Ser Ser Trp Tyr Leu Asp Tyr Trp Gly GlIn Gly
100 105 110

Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val phe
115 120 125

Pro lLeu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys lLeu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp
145 150 155 160
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Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle Ser 245250255 Arg Thr Pro Glu val Thr
Cys val val val Asp val Ser His Glu Asp 260265270 Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Ely Val
Glu val His Asn 275280285 Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg val
290295300 val Ser Val Leu Thr Val Leu His Gin Asp Trp Leu Asn Ely Lys Glu 305310315320 Tyr Lys

C | 825330435 Thr lle Ser Lys Ala Lys Ely Gi
P?/c')S kfyg é% gﬁc:yé%\gvggjﬁﬁ' ﬁ%ﬁéﬁﬁ?ﬁgﬂiﬁgﬁﬁlgélu{ﬁfm 'I?irw Kis Ain)gin \)//al ISner

Leu Thr 355360365 Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Glu 370375380 Ser

ASITHY Gin Brp &y ASIL AR S dyrilers I Thr Rip RigVah ey, 385392395400 Asp Ser Asp Ely Ser
Phe Phe Leu Tyr $88 Lys Leu Thr Val Aspgkys 405410415 Ser Agg Trp Gin Gin Gly Asn val Phe Ser

Cys ser val Met His Glu 420425430 Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Ely

4354404458 Ley Gly Thr GIn Thr Tyr Ile Cys Asn val Asn His Lys Pro
195 200 205

Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser Cys Asp Lys
210 215 220

Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu teu Gly Gly Pro
225 230 235 240

Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp
260 265 270

Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly vai Glu val His Asnh
275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg val
290 295 300

val Ser val teu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335

Thr Ile Ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Giu Glu Met Thr Lys Asn Gin val Ser Leu Thr
355 360 365

Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
370 375 380

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu
385 390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys
405 410 415

Ser Arg Trp Gin GlIn Gly Asn val Phe Ser Cys Ser val Met His Glu
420 425 430
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Lys <210> 31 <211> 452 X18551SequencelistingST25.txt <212> PRT <213> Artificial Sequence
<220> <223> Synthetic Construct <400> 31 Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro
Gly Ala 151015 Leu val Lys Leu Ser Cys Lys Thr Ser Gly Phe Asn lle Lys Asp Tyr 202530 Phe Leu
His Trp Val Arg Gin Arg Pro Asp Gin Gly Leu Glu Trp lle 354045 Gly Trp lle Asn Pro Asp Asn Gly Asn

hr Val .
eo70 830 og i L B

50 eIy e A& SEI9EEE TR Ala Asp.Thr Ser Ser Asn Thr Val Tyr
O TR e Lo Ty e PR,

ys 859095 Thr Arg Arg Asp

Tyr Thr Tyr Glu Lys Ala Ala Leu Asp Tyr Trp Gly 100105110 GIn Gly Ala Ser Val lle Val Phe Ser Ala

Ala §§;5Thr Lys Gly Pro 115120125

<210>
<211>
<212>
<213>

<220>
<223>

<400>

30
449
PRT

Artificial Sequence

synthetic Construct

30

Gin val GIn
1

Ser

Ala

Gly

Thr

65

Leu

Ala

Thr

Pro

Ash

Gln

Ser

val

Met

Trp

50

Gly

GlIn

Pro

Leu

Leu

130

Cys

ser

ser

Ser

LYysS

Asn

35

Ile

Arg

Ile

Arg

val

115

Ala

Leu

Gly

Ser

Leu
195

Leu

Ile

20

Trp

Asn

Phe

ser

Tyr

100

Thr

Pro

val

Ala

Gly

Gly

val
5
Ser
val
Thr
val
Ser
85
Ser
val
Ser
Lys
Leu
165

Leu

Thr

Glin

Cys

Arg

Asn

Phe

70

Leu

Ser

Ser

Ser

TYrR

Glin

ser

Lys

Glin

Thr

55

Ser

Lys

Ser

Ser

Lys

TYr

Ser

ser

Thr

Gly

Ala

Ala

40

Gly

Met

Ala

Trp

Ala

120

Ser

Phe

Gly

Leu

Tyr
200

Ser

ser

25

Pro

Asn

ASD

Glu

Tyr

Ser

Thr

Pro

val

Ser

185

Ile

Glu

10

Gly

Gly

Pro

Thr

AsSp

90

Leu

Thr

Ser

Glu

His

170

ser

Leu

Tyr

Gin

Thr

ser

75

Thr

Asp

Lys

Gly

Pro

155

Thr

val

Lys

Thr

Gly

Tyr

60

val

Ala

Tyr

Gly

Gly

val

Phe

val

Cys Asn val

Page 21

Lys

Phe

Leu

45

Ata

Ser

Ile

Trp

Pro

125 -

Thr

Thr

Pro

Thr

Asn
205

Pro

Thr

30

Glu

GIn

Thr

Tyr

Gly

ser

val

Ala

val

190

His

Gly

15

ser

Ser

Gly

Ala

Tyr

95

Gln

val

Ala

Ser

val

175

Pro

Lys

Ala

TYyr

Met

Phe

Tyr

80

Cys

Gly

Phe

Leu

Trp

Leu

ser

Pro



Ser Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr 130135140 Ala Ala Leu Gly Cys Leu
Val Lys Asp Tyr Phe Pro Glu Pro Val Thr 145150155160 val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly
Val His Thr Phe Pro 165170175 Ala val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr
180185190 Val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr lle Cys Asn Val Asn 195200205 His Lys Pro
Ser ASrl Thr Lys Val ASp Lys Arg*#&P E%F@ﬂ%@%ﬁ“@ﬂéﬂgz?ﬁCys Asp Lys Thr His Thr Cys Pro
Pro Cys Pro Ala Pro Glu Leu Leu 225230235240 X18551SequencelistingST25.txt Gly Gly Pro Ser val
Phe $&U Pe TY0 PYs (Y8 PrepLigsASpPOITNA Letl 2452602559dethie 8ep AxsThr Pro Glu val Thr Cys
val val vaﬁ]&sp val ser 2602652‘%65His Glu Asp Pro Gl oSl Lys Phe Asn Trp Tyr Val Asp Gly val Glu
275280285 val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr 290295300 Tyr Arg Val

val gggv&ﬁéb r‘rﬁﬁ@%@g—gisﬂ@npﬂgpﬂrﬂﬁp Per g&w B3R E2B201Y pro

Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser
245 250 255

Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu Asp
260 265 270

Pro GTu val Lys Phe Asn Trp Tyr val Asp Gly val Glu val His Asn
275 280 285

Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr Arg val
290 295 300

val Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys Giu
305 310 315 320

Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335

Thr ITe Ser Lys Ala Lys Gly GIn Pro Arg Giu Pro Gln val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Glin val Ser Leu Thr
355 360 365

Cys bLeu Vval Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu
370 375 380

ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu
385 390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys
405 410 415

Ser Aarg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

LYS

<210> 31
<211> 452
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Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 325330335 lle Glu Lys Thr lle Ser
Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin 340345350 val Tyr Thr Leu Pro Pro Ser Arg Glu Glu met Thr
Lys ASn Gin val 355360365 Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala val
370375380 Glu Trp Glu Ser Asn GI{ Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro 385390395400 Pro val
Leu AgsﬁSerdg\%p Gly Ser Phe Phe&tt8ir ¥5p%8P EG L BE1MBART 405440415 Val Asp Lys Ser Arg Trp Gin
Gin é ¥ Asn MakRhe; Serdeyseaee val 420425430 Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser
Leu Ser Leu 435440445 Ser Pro Gly Lys 450 <210> 32 <211> 215 <212> PRT <213> Homo sapiens
<40Q%§%G|§W‘%h\é%li LetLhbE Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 151015
XlSSZ%fwgquBelnceIistingSTZS.txt 202530 Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu
lle 35

Glu val GIn Leu GIn GIn Ser Gly Ala Glu Leu val Arg Pro Gly Ala
1 5 10 15

L.eu val Lys Leu Ser Cys Lys Thr Ser Gly Phe Asn Ile Lys Asp Tyr
20 25 30

phe Leu His Trp val Arg GTn'Arg Pro Asp Gin Gly Leu Glu Trp Ile
35 40 45

Gly Trp Ile Asn Pro Asp Asn Gly Asn Thr val E%r Asp Pro Lys Phe
50 55

GIn Gly Thr Ala Ser Leu Thr Ala Asp Thr Ser Ser Asn Thr val Tyr
65 70 75 80

Leu GIn Leu Ser Gly Leu Thr Ser Glu Asp Thr Ala val Tyr Phe Cys
85 90 95

Thr Arg Arg Asp Tyr Thr Tyr Glu Lys Ala Ala Leu Asp Tyr Trp Gly
100 105 110

Gin Gly Ala ser val Ile val Phe ser Ala Ala Ser Thr Lys Gly pPro
115 120 125

Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Sser Gly Gly Thr
130 135 140

Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
145 150 155 160

val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
165 170 175

Atla val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
_ 180 185 190

val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn
195 200 205

His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser
210 215 220

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
225 230 235 240
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Tyr Asp Ala Ser Asn Arg Ala Thr Gly lle Pro Ala Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe
Thr Leu Thr lle Ser Ser Leu Glu Pro 65707580 Glu Asp Phe Ala Val Tyr Tyr Cys GIn GIn Arg Ser Asn
Trp Leu Met 859095 Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu lle Lys Arg Thr Val Ala 100105110 Ala
Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu GIn Leu Lys ser 115120125 Gly Thr Ala Ser Val Val Cys

Leu Leu Asn Ash Phe Tyr Pro rg;é%ii%?ﬂﬂ ‘1‘4@);,3\% %Sv%ﬁ KETrp Lys val Asp Asn Ala Leu GIn
e T B A B s & e T sor Lo
165170175 Ser Ser Thr Leu Thr Leu ser Lys Ala Asp Tyr Glu Lys His Lys val 180185190 Tyr Ala Cys

Glu yal Th His.GIn G ebReISENAP YAl THILYS 193300205,5¢Rhesasn Arg Gly Glu Cys 210215
<210> 33 <211> <212> PRT <213> Agiificial Sequence 270

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
275 280 285

val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
290 295 300

Tyr arg val val Ser val Leu Thr val Leu His GIn Asp frp Leu Asn
305 310 315 320

Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lvs Ala Leu Pro Ala Pro
- 325 330 335

ITe Glu Lys Thr ITe Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln
340 345 350

val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn GIn val
355 360 365

Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
370 375 380

GTu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro
385 390 395 400

Pro val Leu Asp Ser Asp Gly Ser pPhe pPhe Leu Tyr Ser Lys Leu Thr
405 410 415

val Asp Lys Ser Arg Trp Gln GIn Gly Asn val Phe Ser Cys Ser val
420 425 430

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Ley
435 440 445

Ser Pro Gly Lys
450

<210> 32

<211> 215

<212> PRT

<213> Homo sapiens

<400> 32

Glu Ile val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser GIn Ser val Ser Ser Tyr
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<220> <223> Synthetic Construct <400> 33 Ala lle GIn Met Ser GIn Ser Pro Ala Ser Leu Ser Ala Ser
Val Gly 151015 Glu Thr Val Thr lle Thr Cys Arg Ala Ser Gly Asn lle Tyr Asn Tyr 202530
X18551SeguencelistingST25.txt Leu Ala Trp Tyr Gin Gin Lys Gin Gly Lys Ser Pro His Leu Leu val
354045 Tyr Asp Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr
Gin Tyr Ser Leu Lyg lle Ser Ser Led&s ggﬁ%?@%%’ﬁ o’ §p3 Er Gly Asn Tyr Tyr Cys Gin His Phe
Trp Ser Leu Pro Phe 859095 Thr Phe Gly ser Gly Thr Lys Leu Glu lle Lys Arg Thr Val Ala Ala
100105110 Pro Ser Val Phe_lle Phe Pro P1ro S$r Aﬁp Glu Gin Leu Lys SerlGIy 115120125 Thr Ala Ser
val V& §L§EPLMA%”A%“P%ST%%PO A BIG A1 130355 14 1yE ValGin Trp Lys val Asp Asn
Ala Leu Gin Ser Gly Asn Ser Gin 145150155160 Glu ser val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr

SE”.%EH §§% Ala ser Asn Arg Ala Tthr Gly Ile Pro géa Arg Phe Ser Gly
50 55

ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 80

Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Arg Ser Asn Trp Leu Met
85 90 95

Tyr Thr Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys Arg Thr val Ala
100 105 110

Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser
115 120 125

Gly Thr Ala ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu
130 135 140

Ala Lys val GIn Trp Lys val Asp Asn Ala Leu Gln Ser Gly Asn Ser
145 150 155 160

GIn Glu Ser val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu
165 170 175

ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val
180 185 190

Tyr Ala Cys Glu val Thr His Gln Gly Leu Ser Ser Pro val Thr Lys
195 200 205

ser Phe Asn Arg Gly Glu Cys
210 215

<210> 33

<211> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic Construct

<400> 33
Ala ITe GIn Met Ser Gin Ser Pro Ala Ser Leu Ser Ala Ser V%1 Gly
1 5 1

Glu Thr val Thr ITe Thr Cys Arg Ala Ser Gly Asn Ile ggr Asn Tyr
25
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165170175 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr 180185190 Ala Cys Glu
Val Thr His Gin Gly Leu ser Ser Pro Val Thr Lys Ser 195200205 Phe Asn Arg Gly Glu Cys 210

X18551SequencelistingsST25. txt

teu Ala ggp Tyr GIn GIn Lys GIn Gly Lys Ser Pro His Leu Leu Val
40 45

Tyr ggp Ala Lys Thr Leu Ala Asp Gly val Pro Ser Arg Phe Ser Gly
55 60

Ser Gly Ser Gly Thr &In Tyr Ser Leu Lys Ile Ser Ser Leu Gln Thr
65 70 75 80

Glu Asp Ser Gly Asn Tyr Tyr Cys Gln His Phe Trp Ser Leu Pro Phe
85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg Thr val Ala Ala
100 105 110

Pro Ser val Phe ITe Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser val val Cys Leu ieu Asn Asn Phe Tyr Pro Arg Glu Ala
130 1335 140

Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly Asn Ser GlIn
145 150 155 160

Glu ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
165 170 175

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190

Ala Cys Glu val Thr His GIn Gly Leu Ser ser Pro val Thr Lys Ser
195 200 205

Phe Asn Arg Gly Glu Cys
210
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