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111111 *®00Q Technical ¥ield The present mmmmﬂwm

relates to an anti body having an inhibitory mwm,
agai nst cel|l malignantynad mat i on and/ or

cel | growth. Mre specitically, the present jnvedPi®¥n
relates to an antibody agai nst EPHA2 and a

phar maceutical conposition conprising the .antibody.
Background Art EPHAZ 1S mAecepiaiodyrosi ne kinase

that has a nol ecul ar wei ght of 130’kDa and has
single transnmenbrane domain (Ml ecul ar and Cel IW”M’//”I//”’//”’//H/’””/
Bi ol ogy, 1990, vol. 1Q o. 6316-6324). EPHA2 has a
Terhgard.ibFndildg domamin and two =i bronectin type 3 —gooo0zr
dommi ns present in the N-termnal extracellular
regT%% %ﬂ@sﬁntyiagﬁnelbrnaséaveenabnaandn@lpod} having
.. sterile-a-mol |~ (SAM domain present in the
anC;PQFﬁFﬁﬁkylﬁFF&GéFWU@@PHﬂﬁ?(ﬂ? 1GRlalanghor-ed pl asma
rane proteins ephrin-AlL to ephrin-A5 are known as
‘“‘%ﬁﬁﬂ?rWFﬁgﬁBsaPﬂﬁﬁﬁaFquanﬁﬁkhﬂgrQM§UrosMDeace 1998,
DgQL_ 2 110 309- 34§) The i and blndlng to. EPHA2
activates’the tyr3§|ﬁ@“kr Hotaiteid@iEs to an

anEBB%Bg F%gﬁhg% Lﬁ%%%l e reS|dues present 'QJQS%;?Pq%%

intra r egi on, resﬁltﬁﬁqu¥1ﬁiﬁnﬂ
cobpansdyet Lk _anWsihin the cell. It has also been

reported that EPHA2 3 bound with the ligand is

internalized into the cell through endocytosis and is

eventual | y degraded by a proteasone (Ml ecul ar Cancer
Ba®egeanaoh, n2602, vol. 1, p. 79-87).

EPHA2 is a receptor tyresine kinase that has a
moiecular weight of 13C kDa ahd'has a single
Cransmembrane domaiﬂ (Molecular and Ceilular Biology,
-1990, voi. 10, ». 6316-6324). EDHA? hasLa'ligand~binding
domair and twec fibronec=in tType 3 domains presen: in the
N-terminal extracelluiar region . and a tyrosine kinase
domain and a sterile-g-motif (SAM) domain present in the
C-terminal intraceilular region.

GPI—anchdred plasma membrane proteins ephrin-Al to
ephrin-A5 are known as EPHA? ligands (Annual Review of
Neuroscience, 1998, vol. 21, p. 309-345). The ligand
.binding to_EPHAZ activates the tyrosine kinase domain and

phospnorylates tyrosine residues Present in “he EDHA2

-

intracellular region, resulting in signal transduction

~ e

ithin +3 13
-within the cell. It has also been reporued that EPHA?



Hi gh expression of EPHA2 has been reported clinically
in many cancers, particularly, breast cancer,
esophagus cancer, prostate cancer, gastric cancer,
non- -small cell lung cancer, colon cancer, and
glioblastoma nultiforme. (&ancer Research, 200_, vol
61, p. 2301-2306; International Journal of Cancer,
b LYol . 2103 . 57- 663, The Prastate, 1999, vol
%%Qépwygﬁsf%soflgﬁﬁgi§5n99§86Pﬁ3928 PRtRolt8§y £€2603,
tMBbugh 63 cy2ddis?2 el r._S¢ience 005, vol.
9. P _4172“31?17:V %ini %é? “n‘&ggrgﬁ%hégé r8ﬁ9rié6§, Byol. 9,
Pot 61306848 MENE61;0 ReROLLSRe v 11 .
'p605-611; aéd Nblecg¥arSganceﬁvﬁéggépéh?boaoogPEVOﬂ/ B
79-8B41-551). It has al so been reported that: for
esophagus cancer, EPHA2 expression-positive patients
tendiiar everesigh &f eplezyno8 &G onalolygaph node
metastasi s, a |arge nunber of |ynph node netastases,
Cahe @2 pbor idegree ofntenmsr datferebhiay| oBrand:acahew:
~_five-year survival rate (International Journal of
CTARRYUS OBBBSTyOPIOFHBTEpCaBbIr668asTrior caaregBhbn-
) ceLl Igng cancer, patients highly expressi na EPHA2
STy £9-havB"d CRBAFH seasenf Fercenr vandl gi abblasdota
mhggffégcurrgnceév articularl§ of brain netastasis
(CHRTERF CapRer™ Research; 2803, vel: 61, Dp.6230818p06;

_ d. for. n-cancer, -EPHA2 expression-positive -
A R G PR G o i Verooret a00as S0l ty hpRatpe €37-
69 eSSEhe | PVASION, A ynph, node 3 astasis, and
ey e Ea i L Ao Rrgh BT tni Al Bt ageo ar b chRAZLCan
JEXPEEDSEOANPRO8LIbYE Pabhent §,({ Onegbogy Reports, . 2004,
vol . 11, p. 605-6%%5.§Rg§é0€g%: ??“haé'bégziféaaFfed
‘Camedr byctdece] ntooducybon of ERHAZ g@aescigggngglkshpa,
non-cancer cells acquire cancer phenotfypes suc aghces
Resehoriagez 0 0glependend, grost s-cabi | bﬁa@lée;'?uta%orts
nor phol ogy-forming ability on the extracétiular ’
20 rixelantli novi 905tahbr gnowubiabilitycafCanCREsearch
@b§earch, 2001, vol. 61, p. 2301-2306), and cancer '
&1 sVhaves enhaneed-FAvasi Vinesss talraugiediereported

"thnat: for esophagus cancer, EPHA? expression-positive

Hh

patients tend to have a high reqguency oi regional lymph
node mestastasis, a large number of lymph node metastases,
and a poor degree of Zumor differentiation and a low
five-year survival rate (International Journal of Cancer,
2003, vol. 103, p. 657-663); for non-small ceill lung
cancer, patients highly expressing EPHA2 *end to have a
low disease-free survival rate and to have recurrence,
particulaxly of brain metastasis (Ciinical Cancer
Research, 2003, vol. 9, p. ©13-618); and for colon cancer,

EPHAZ expression-positive patients tend to have liver

‘metcastasis, lympnatic vessel invasion, and lymph node



extracel lular matrix (Biochem cal and- Bi ophysica
Resear ch Communi cati ons, 2004, vol. 320, p. 1096-1102;
and Oncoaen_e, 2004, vol. 23, p. 1448-1456). In
addition, it has been reported that: the invasiveness
or anchorage- independent gPowth of cancer cells and
in vivo rumor growth are inhibited by knockdown of

- | i ng. si’ RNA 12004, vol.

nEEHE. ) ST O 200, 2 O (o et 2000, vl
2 a8l t ] | ] ) 3 :

o5 P08 2B02Lc B0l Do, LISBSLIBORR (greotooy ecor-s

'2@@4ph@$pgyliprﬁingogbbhigy of cancer cells are
i nhibited by activating EPHA2 using fusion proteins
of iMsrddwaand i€ i N5l hugan, c.fyegion and
i nduci ng EPHA2 gggégﬁaﬁ}gﬁg?ﬁ$bﬁgh %%%g%gtB%?s
it Cancert Resear ChPHRO04ene¥0lnt6lceP1 5230412300 car ca1is
Mol ecul ar Cancer Research, 2005, vol. 3, D 541-55%?‘
a2@di B ocdrenecabhandt Bhephysthaks RasBak6Re-independent
Communi cati ons, 2004, vol. 320, p. 1096-1102) Onh the - .
JBPHer dahbitEPHARDWAST beenphepogyedotrmihe aBXphiessed the
not only in cancer cells but also within tunmors 4 or
S¥TC R Rt FU sF rBaRAL hg BNGoHNVESYel SunOncggeneh 2BA0ity
ol . 19 . 6043-6052). It has been reported that in’
(h?%%j*ébﬂ%?aEFBnaggoérev?%voﬁéedp}nzaﬁéréééﬁésisnd
énguced ﬁP¥ ﬁghrin-Al, and, particularly, EPHA2
n

“eXpresser Vastifarcendothef i 4Preerl shreugaqiheed

or th £ npt | r_survival of the vascul ar
Tt T R T e ERRE LM

R¥OLardd olmugP34: 2043) - 20bk N8 2l 995Deen gﬁggr—ﬁig%n

that fusion proteins of an e ac8r

agddoRcbema, | 960 Ec (8gi ops i ghi ?hgeaﬁ‘g enesi s i . oo
vivo and exhibit an antitunor ef ecf‘%%%éogé%é?é%kkﬁf“’
ivohas 23se. r&Pdtred. €RE} : ﬂ@QOQEQQghv@HEEQogke§néﬁgrage—
~useful not only as diagnostic drugs but also as
indepapaen i cgdowys. of Moancé onakl ast hhadi esvagg aghibvel y
used particularly in the field of cancer therapy, and
Jhoviot| ar@al lanibbodiiesy agatkebwrecEPEPHAZ expression
tyrosinekinases such as HER2 and EG F,
using siRNA (Oncogene, 2004, vol. 23, p. 1448-1456; and
Cancer Research, 2002, vol. 62, p. 2840-2847); and the
invasiveness, anchorage-independent growth, and tubular
morphology-forming ability of cancer éells are inhibited
by activating EPHA2 using fusion proteins of its ligand
ephrin-Al and a humarn IgG Fc region and inducing EPHA2
degradation through endocytosis (Cancer Research, 2001,
vol. 61, p. 2301-2306; Molecular Cance- Research, 2003,
vol. 3, p. 541-551; and Biochemical and Biopnysical
Research Communications, 2004, vol. 320, p. 1096-1102).

On tne other hand, EPHA2 has been reported to be

expressed not only in cancer cells but alsc witnin tumors



or agai nst CD2C extracellular regions are used in

cancer therapy and exhibit excellent effects (The New

Engl and Journal of Medicine, 2007, vol. 357, p.

39-51; Oncogene, 2007, vol. 26, p. 3661-3678; and
‘Oncogene, 2007, vol. 26, p4 3603-3613). The

mechani snms of action of the nonoclonal antibodies

d in canger therapy inclyde apoptosis induction.

e B T o b 01 B RSP indre®BiR \Badreron, eAerr
vé MMHWr es5pogses mpdiat ed acti on such as ADCG or COC i's

al so cons?deredn?gggfay a‘dg?i PRPOr T BRPT PG| Bhat pin

mEcd Uatans 41ghassbgen ved that anti HERZ . e
anti bodi es %%?Qﬁtﬁzﬁ?na%?pggvgg-Fgcéﬁg‘gﬁrpb dfegnduced
of ragipdmab), exhibbs - es Bugh-woakeprant Lymor eff egt in
5 'xenografts of nude m ce deficient in FCYRS ’
vawoessargndothe ADEC taduet i enrthan bR Rude fice fhat
are not deficient in FcyRs, when these antibodies are
f cueiw trii o5t evedsudteieed of Nabar eabedilairnenc208@; 146! cebi s
. 443-446). It has also been reported that anti-CD20
(MBI @5 {211 uxFhabye, eXBD bt valweaksr, ant pLEMOPO29) .
effect in mce depleted of conplenent by the
TadithistTat?Poer of Seebrad venam £hanonr promie¢est hanaar e
Eﬁéﬁﬁ(kal etqgwff conpl ement, when the antibody is
adif NSt et e t e et 62 g BPBoaRC2808umes| 1903 rpgion
i§g§§532f%3' For EPHA2, it has been reported that
agoni stT eI BN TS EPRIAS nbhbRl BREI SXREPBEdRes 2REFE RGN
dVi ol ndugi t he, phgsphor _yl ati on_of EPHA2
et&?bsiﬁ%“?é T%Uésgbg%d %%lac?FViPy gp%&ﬁ~ﬁgphg EPHA2

deghRgaidiQha 1a% 0l dhig s 14 dangds, L phi it the
anchorage-inadepende%t grsovﬁ'h“ g?é% - rré%%to%g-\hc%? cel |

cildqreo anck theyd ubyl 8" - 19 phol paK bLBLI gy Lher eof or

the extraceliula= matrix (Cancer ~Researc 5002, vol .

M@ cpnZBAn2B8dddicbt abasaat sochoenscheparted, than,,
agoni stic anti-EPHA2 nmonocl onal antibodi es MHICH -
thecoighid e ancapt¢ opehenaPHAZNdi sphayednan §30¢BLdies

cells rather than non-cancer cells and have an
AN tyeceptonduginginhek phesphosytat kenHEal ERMARGFR

tyrosine
cr’against CD2C extracellular regions are used in cancer
therapy and exhibit excellen: effects (The New Engiand
Journal of Medicine, 2007, vol. 357, p. 35-51; Oncogene,
2007, vol. 26, p. 3661-3678; and Oncogene, 2007, vol. 26,
p. 3603-3613). The mechanisms of action of the
monoclicnal antibodies used in cancer therapy include
apoptosis induction and inhibition of growth signalé. In
_addition, their immunorespbnse—mediated action such as
ADCC or CDC is also considered to play a very important
role. In actuality, it has been reported that anti-HER?2
antibodies (trastuzumab) or anti-CD20 an-ibodies

(rituximab) exhibii a much weaker anti-umor erfect in



resi dues and an activity of inducing EPHA2 degradati on
exhibit an antitunor effect in vivo (Cancer Research,
2003, vol. 63, p. 7907-7912; and the panphlet of WO
03/094859). O the other hand, Kiewich et K have
reported than their anti-EPHA2 nonocl onal anti bodi es
had an activity of inducing the phosphor _ylation of
EPHA2 6 _tyrosine residues and an activity of inducing
*BPRAS2-HEgPadatrsnMBGe died ifoterdxHithiBcy&s aetietsmmly for

agbteeh gl Ay suive, (Neoplasia, 2006, vol. 8, p. 18-30)
| I\/%r egbgrj??l}éh‘e “Egﬁpﬁg‘epu&e B o 061ats 256 i ts dledsiesient
AN Ls L fonocl onal antibodi es LUCA19, SGS, LUCAAC,

-l andhﬂggﬁ%%b? ar hed” by r MitH ZPng R GeMiRERteaRceithereto

(kethscandqidiisel 0se9ot hat,, anpng, these antibodi es:
LUCA19 and SG5 do not inf'l'uémr?cg:'t h‘e&reJh%s‘ﬁhor Faff§nalsc
boénEPHAZrt¥HOSHAE anesLenes UG% inhi bits cancer
cell growth in vitro; and LG \ ibgjl GS(,r‘a“ﬁJd{lEr@@A40
egnenint er nabikzedahAt@ugarcerz el |55, in Lhe presence of
anti-nouse antibody |abeled w' .. toxin ?%apdrl ny. =
cqneleoeurehy has abisantepontadit kit cddIGA4R 2nd <SR! : .
exhibit an antitunor effect in vivo. however, the o
nphfesefee BFcabsénderdktehe cadganinatlistneragt ivdn e, cof
t hese anti bodies remains to be clarified. Despite
At he88¥t b esMipASeprespehfaietan @icodEPHAD 4, antdihody 3,

th X'Rl'gsan antitunmor effect in vivois still
pUngz%%nE% 5previ ous docunent has reported that a

par t cul i no_aci d sequence in an EPHA2 o

ext r'aocc‘elﬁﬁhgg Tegri‘%ﬁ PSS UsefHPra8Cafhapi fepRisbLcaanti-
po@Rech L kb .. intended f-j.or cancer therapy. Even

ant-?bogﬁgslggéfngﬁbétlﬁgd%?xﬁe ANt Je RN eV ity ofhei r
1RIQPERy | e8-d8RE0RdhNg, 9L - dif Ler ences in epitopes or

their I'éequent:es. : Fur?gér r"rg?le,o‘dﬁ%éiﬁé tHi*S SaPFf eFdncees
andl athhettipioperti esquthgqapbiyRodi g en o

adnini stered to  hunmans. \%Dul*gagl iaﬁ‘?ggl\g:gylro&péﬁd T tne
ldidfes entnaiBBBN€he BhthobegRehde® Mt growsn of =

effectiveness, the frequency of 7 ~ i -
breast cancer cell line and *“he Tubular morpholiogy

formatiorn thereo® or +h

(Y

exXtraceilular matrix (Cancer

Research, 2002, voi. 62, p. 2840-2847). It ‘has alsc been

[oX

Ieported tnat agonistic anti-~EPHA2 monoclonal antibodies

%

hich recognize an epitope on EPHA2 displayed on cancer

cells rath

o

r than non-cancer cells and have an activity

ey

©i 1inducing the phosphorylation of EPHA? tyrosine
residues and an activity of inducing EPHA2 degradation

exhibit an antitumor effect in vivo (Cancer Research

— eiiy

2003, vol. 63, ©. 7907-7912; and the pamphlet of WO
03/094859). Or the other hand, Kiewlich et a’. nave
reported that their anti-EPHAZ monoclona. antibodies nhad

ar activity oI inducing the pnosphorylation of EPHAZ



t herapeutic response, side effects, the frequency. -F
occurrence of drug resistance, etc. Thus, a drug
having clinically the best properties may also differ
depending on the.patient. In nany cases, such
properties are unknown untilé the drug is actually
adm ni stered. Thus, it has been strongly required to

tdevel.og a drag havi ng a novel .nmechani smof action. It
ha85al'sor BeertSer BRGI P1r 8FHIVEF Mt @Ideveivap ran BBz body

cgebast EPe Raving oroperies drferent {rom those
wiguentions bl ek be,solved by g1 vent fon
ant1hocb 208] ke CELRE, AL TUECJEr pRLeEL Bt he ..

sBomReiLs ofenandoble Lhker OB LSEag an gt ERUE

SPULt bieta D @Chy of minhig i PR ESERt deNYEnti e, J.S 1Q .
dprovide a met hod for- producing the ant%ﬁbdy.“Al Gr CREr
obfbesenftidie, paeSRt thEKENEN®A Hbs1LA . RIRY,de 365 g
met hod for inhibiting tunor growth using t o afld 565 do
N@ht +bdYsnet cthdkrnsspoprGakviing thezPHabl eNs-cThe .
resent inventors have conducted diligent studies to
T2E1ARPS t heVebf @cishahdteonsaqeentky 18 graueeessf wikyo
aobtf#negoa novel anti-EPHA2 nonocl onal antibody which
has“hotatt i ¥ity dRdi AHGRERAgatke inphosphdrekatinan cafhicer
<EPHA2, tyrosine residues and has ADCC and CDC
ACTT Vit &8 dgar NSt CEPRA22RXprB9ssRgananbedycebbsled with
c&Uth gy the present inventors have exam ned an
: é%ltog%§§g7i?his ht | DO Y RdfiseatenE EROF vemdt faor
Lo 0 TAfStsdi me. that; an_antibody that binds to a
regi on pdﬂp?TS|%gTB%? ?ﬁoapfbréﬂ8ttﬁﬁ?ﬁypel§ deMai ns
H¢Wéﬁ§ﬁu ik presence or absence of the agonistic

3

activities of these antibodies remains to be clarified
Despite these studies, an epitope for an anti-EPHA?

antibody that exnibits an an-itumor effec: in vivo is

t

N . . . . .
still unknown. No previous document nas reported that a

parzicular amino acid sequence in an EPHA? extracelilular
regior 1s useful as an epitope for a monoclonal antibody

intended for cancer therapy.

Evern antibodies against the same antigen differ in

their sequences. Furthermore, due to this difference :in

ct

heir properties, *he antibodies, when administered te
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EPHA2, the c-term nal domain, has an excell ent
-antitunor activity in vivo. Based on. these
findings, the present invention has been conpl et ed.
Specifically, the present invention conprises: (1) An
anti body which recogni zes an .epitope recogni zed by an
anti body produced by the hybridoma SH348-i (FERN
BP-10836); (2) The antibody according to (1), wherein
tPRERREF By SRABSERe Stok| eifrg tpr opdrt ifes @lertcy @)
a) having ng ability to phosphoryl ate EPHA2 tyrosine
OFEEFdGRs: BY HaVEngSaA SABCCeacEivi-ty agai nst
EPHA%iggpressiqg, cells;ﬁQ_having a CDC activity
agai nst > EPHAT 8% pr28sPAgC L R FaLlEnahE) PRaYI Rgorar=ies
apt it .aefivity in.vivo, (3) The antibody according
“?2 %Iggnahgféfnar§8n§ﬁ99b88y%“ﬁagaﬂﬁén¢o||emﬁmgny cases,
sREEPEELLEESL L1 0, 8) ] aving.no,abiljity to
phgsghg?§rﬁ?é“E%HAzu 3%82Vn5n“resF&Ue§Fu§ Jsppctually
aexhhbstingsan effect; of , decgeasi PHA2 ~protein
| evel ; ¢) havfﬁ% ﬁh AEK%?&C%T%?t%gggggggt"“qug*“d o
dERPERAZpexpaessi R8viee! ESnodk1hayi Aactivity .
againzt EPHA%-expregsingO %elﬁé?ﬁgﬁgsg$gﬁaéfhéogh 1=
hant al boDbeant sYkbygih ¥e¥0i retidt ocARFAYIROAY. VWRILGR 4.
specifically binds to a polypeptide consisting of an
agAtnetakPdhsenaehoe prepeesentedibyca@nAo raghd sNeSe o=
426 to 534 of SEQID NO 8 1in the sequence |listing;
CPBycARlanti badyiphdéchsspecifically binds to a
pol ypepti de consisting of an am no aci d sequence

The Invention

Fh

Discliosure o
Problems toc be Solved by the Invention

An object of the present invention is to provide an
antibody against EPHA2.

A further object of the present invention is

ct
O

provide & pharmaceutical compositior and thne ~tke
comprising an anti-EPHA2 antibody having a therapeutic
effect on cancer.

A Zurther object of th

D
'g

resent invention is to

provide 2 method for broducing the antibody.

t-h

A further object of the present invention is tc
proviae & method for inhibiting tumor growth using the

antibody, etc.

Means for Solving the Problems
The present inventors have conducted diligent

4 ~ N o o < - . .
Studles to attain the objects and consequently



represented by amno-acid Nos. 426 to 534 of SEQID
NO 8 in the sequence listing and has the follow ng
properties a) to d) :-a) having no ability to
phosphoryl ate EPHA2 tyrosine residues; b) having an
ADCC activity agai nst EPHA2gexpressing cells; c)
having a CDC activity agai nst - EPHA2- expressing cells;
and d) having an antitunor activity in vivo;, (6) An
SHREFBOHYL Whi eR8pBEFf RcBPV§lbands ~ESHApephibdéonal
consi sting,of an am no acid sequence represented by
A0 RBAY aRF 4 NoB2aS4DE REEEBALHf OSEQNADCNGS 8hen t he
ﬁggu3n0§1 LLsting ﬁ d Eag the follow ng properties a)
PYERIP I 03 T A9 hY i-gdﬁ aBFPEiyet §eph68sRorPHahe SERRAZ
s, b) _exhihiting an effect of
ecrea3|ﬁ@‘aﬁ“g%%AagaﬁPStekgh%évgﬁ?réfsﬁﬁﬁiﬁ@nﬁﬁrAB@éls-
cthyityr-agaigst ,EPHAZ-e ing .cells; d) having a
F%&%&ac@?vT y'géaFE§ Pké§§§§39é%spﬁ = CEPW§?e§n&“e)

bavbpg avraphitugRE i BELLVLEY LRLULYREY), Fhe anti body
eaccordingrto any one ofy(1?MtOBF%)§8~R%§&e%ﬁupﬁeLo_ e

fanst botlys spestf hgakhyibbads chatappgpti dg aCQB§E8Eing
of an am no acid sequence represented by amn acid

chosrid88gt 0o534wof tSEhB-NDn 8ybB Bheos8IHENESesent in
listing; (8) The antibody according to any one of (1)
EPBAZY)thewhetermithe dotibagdyneshihi xckh@ent .anti+tumor
phosphoryl ati on of EPHA2 tyrosine residues induced by
Gah~EPHA2 1| gaHd; R3yedhe: ant¢bodyimdtoysi nghs ooasysns
.one of (1) to (7), wherein. the antibody does not
AR b P EPRA2PEEENEOMBLABRRY to EPHA2 but inhibits the
pho§Phory;ation of . .
pecrriically, the present invention comprises:
(1) An antibody which recognizes an epitope recognized
by an antibody produced by the hybridoma SH348-1 (FERM
BP-10836);
(2} The antibody according to (1), wherein =ne antipbody
“has the following properties a) to d):
a) having nc ability to phosphorylate EPHA2 Tyrosine
residues;
b) having an ADCC activity against EPHAZ-expressing
cells;
Cc) having a CDC activity against EPHAZ-expressing
cells; and
d} having an antitumor activity in viveo;
(3) The antibody according to (1), wherein <he antibodv
nas the following properties a) to e):
a) nhaving no ability to phosphorylate EPHA2 tyrosine

residues;



EPHA2 tyrosine residues induced by the ligand; (10) An
anti body which specifically binds to a po_ypeptide
consi sting of the am no acid sequence represented by
SEQ ID NC." Vin the sequence listing, wherein the
anti body has the am no aci desequences represented by
SEQ I D NGs: 59, 61, and 63 in the sequence Iisting,
or am no acid sequences_havi ng del etion,
subSti (G = 19 ’fi $F ErFof CBn@eere ARG aARNBPEAR ds
in 11 the amno acid sequences, as the '
Peonptentnt@rily determining regions in the heavy
chak;_r¥§Piable r%%%on ~and. has the am no -acid
sequEndds FEhrab it ed By~ SEDY PIRERST 65PHB7~euRge89ing
C;plgpe sequence listing, or amino acid sequences
having del etion, substitution, or addition of one o=
nor gy\arg i ds~q be; and po_acid_se es, .as_.
conpfeggﬁ?ggffgag%?e%nfh?%gpr%gg%ﬁg“i%gﬁgg FFGRESEHAPn
cyBrrsabsegregion; (11) An anti body which specifically
binds to a pol ypeptide consisting of the amno acid
sequenta virepras e etk iyo SEQ-+ B, NG, 8, J§i{he sequence
listing, characterized by the followng 1) and 2'.:
(4) Haviang: idodugawh Tiai sppepf i dei TONPLh&s Ngeag ani no
aci d sequence represented by the general fornula (1)
PC FRMIP TORY, COFs REZ1 ODRPEZ - FRHanCBRHa<EdRBSquéh)-ewher ei n
FRH= represents an arbitrary am no aci d sequence
TTRRIFIRTRY BF aBine 301dnine-adRkdstoCORALofepEQSEDt NO: 8
am no_aci d. sequence represented by SEQ TD NO. 59
e SdRGuENce SEsRFRg or an anmino acid sequence
(having deletion, substitutjon, or addition of one or
Tror ¢ am ho P4 d& T tFRE ST ho? ey i sedtiereed FRH2
ents a bitrary amno.acid sequence '
oS EPRTEIThS SPidtamhobY B Birrs o pracenes he
r&ht 09-2ctd SIS r nted by SEQ D NO_._61_in_ .
the geﬁﬁeﬁcéﬁl%ggﬁﬁgaggg gﬁgénggg'égidg%eadeﬁc Hgvﬁﬁg 8
iﬂetﬁéi@@quéﬂéeSiﬁgﬁgﬁboﬁndoﬁasagggt%Bﬂlg&igaeDQEDgQE§as
ami no acids in the amno acid TTTeTETTE
a) o 4d):

.t he
R

a) having no ability to phosphorylate EPHA

(3]
(w!
<
(]
0
9]
|_|
o]
()

residues;

b} having an ADCC activity against EPHAZ-expressing
cells;

c)‘having a CDC activity against EPHAZ-expressing
cells; and

d} havinc an antitumor activity in vivo;

-V _c

(6) An antiboay which specifically binds to a peptide

consisting of an amino acid seguence represented by amino
acid Nos. 426 tc 534 of SEQ ID NC: 8 in the sedquence

listing and has the following properties a) to e):



sequence; FRH3 represents an arbitrary am no acid
sequence consisting of 32 am no acids; CDRH
represents 12 the anmi no acid sequence represented by
SEQ ID NO 63 the sequence listing or an am no acid
sequence having deletion, sgbstitution, or addition
of one or nore am no aC|ds in the amino acid
sequence; and FRH4 represents an arbitrary am no acid
seq&@né@“@éﬁ%l%ﬁ|%@F%ﬁtﬁlt@nthSDh@rgka+thPHAﬁ theseine
amno acids are 'linked to each other through peptide
THondsT and 2) having a light chain polypeptide
conqr,i si an .am no aCLd sequence represented by the
geneﬁw“% At Y (2 )eiIect of decreasing an EPHA2
ENEE 1, COR|_; FRL2- CDRL2- FRL3- CDRL3- FRL4- (11 ) wherein
(i represehts an arbitrary amno acid sequence

consli,st; fo_ acl i ds pL se ts the
an1§% Igggé&iequence represen¥eﬁg%§n§ECf§ FXBBSFRLING
cdhes; sequence listing or an am no acid sequence havi ng
del etion, substitution, or addition of one or nore
-am n HﬂﬂiﬁbI51¢M§ ém%ﬂ@’@9lg SEQYENEBUAS RL;DIESSlnu
represents an arbitrary anlno aci d sequenc
cebhsi sén®ig of 15 amino acids; CDRL; represents t he
am no aci d sequence represented by SEQID NO 6; in
theGSeqwaunglamtam@n ukRt 3acepresgnis apvafbitrary
am no aci d sequence consisting of 32 amine acids;
CDRDﬁkTéﬁTf%QQQ$ APeoBdi MY T acamyseqeenﬁe'LEOteseeted
QX QIDNO 69 in the sequence listing or an am no
WRRT e %eq%en%% h%VPﬁgSDGeFeﬂﬁ@n Ysbbsatist gbi enpeotide
addition of _.one or nore amino acids in the amno acid
CLeYurncY %nda?R@“rEBréséﬁt§°§H°naﬁbﬁﬁpéﬁ§°3nﬁdoDaca@_no

Se e SIStL no 13 acids, wherein
AT ES S i o0 act de 4 %nQe t 80cabh 6t ke SeRreags

1Pepiide bonds; (12) An anti body whi ch -recogni zes an
epi Lope recognlzed by an anti body produced by the

(®ybmhﬁp@%5ﬂﬂgﬂ§ aé£g¥@£ng to any one of (1) o (7),
wherein the antibody inhibits the phesphorylation of
EPHA2 tyrcsine residues induced by an EPHA? ligand;
(9) The antibody according to any one.of (L) to (7),
wherein_the antibody does not inhibit EPHA2 ligand
binding to EPHAZ but inhibits the phosphorylation of
EPHA2 tyrosine residues induced by the ligand;

(10) An antibody which specifica’ly binds to a
polypeptide consisting of the aminc acid sequence
represented by SzZQ ID NC: 8 ir the seguence listing,

wherein the antibody has the aminc acid seguences

H
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‘the sequence
listing, or aminc acia sequences having deletiorn,

substitution, or addition of one or more amino acids in



BF-10837); (13) The anti body according to (12),

wherein the antibody has the -follow ng properties a)
to d): a) having no ability to phosphoryi ate EPHA2
tyrosine residues; b having an ADCC activity agai nst
EPHA2- expressing cells; c)ifhaving a CDC activ_-y

agai nst EPHA2-expressing cells; and d having an
.antitunor activity in v-vc; (14) An antibody which
“8feEMftPeaPFy dhPREsenses pest itde coursl sstd g mofc yan
gamno acid se%uence,represented by am no acid Nos.
12807839 5 SSRHS=pINGEhes N9 Whe hedquersos ad liss tieng on
aggd.gas_tge foll owi ng properties a to e) a) having no
abi [Pty “U'c pRoSHhGryCatté BPILE & yigsiafenrsbiussie Bih

hi Rict i ng.ef f.gct._of .decreasing an EPHA2 protein

ngé\'/elg;“’c)@gha\%flﬁg nglRD(t,e“acst“ﬂHeﬂF%ag%i%sﬂtn% or amino
a 2 essi -:cells;, d), having a CDC activity = |
oo et BB, Rl Ry the ) A R vy gecition
o@nbhtulBr maeti ¥t ol B MMCH 14+ ( . the antibody
according to aﬁg %ﬁeg %f (1) 16 %%%nf AT rPEFTeORES -
aantbhplymspesi-fkgakly Rinds Ao 2 peptd de t%%naii%,tni;.n%ra.; :
of an amino acid sequence represented by amno~“acid
vRbsapd89regibB84 of SEQ ID NO 8 in the sequence
listing; (16) The anti body according ro any one of
(£12)A% ;agdB)ody whik ehnsphei antkhagy biARkbkbszt he
ghosphorylation.of_ EPHA2 tyrosine residues induced by
PahYRPRA2AR| §aRELst{rE) ofhenantrtiody saccordigigni-e any
one of (12) to %15%, wherein the antibody does not
TFRAPBFECEPHRY PEgand NBiindi g tocERMARSmgte ilrbihints

he_phosphor,yl ari or _ _of
cﬂaragtergzedyoy tne~following 1) and 2':

1) naving a heavy chain peptide comprising an aminoc
acld sequence represented by the general formula (I):
—FR51—CDRH;—TRﬁg—CDRHz—FRH;—CDRﬁg—FRH4—(I)

wherein FRH: represens an arpitrary amino acid sequenc

(!

consisting of 18 to 30 amino acids; CDRH; represents th

()

amino acid sequence represented by SEQ ID NC: 58 in *he
sequence listing or an amino acid sequence having
deletion, substitution, or addition 0f one or more amino
acids in the amino acid seguence; FRH; represen:ts an
arbitrary amino acid sequence consisting oZ 14 amino

acias; CDRH; represents the amino acid seguence

represented by SEQ ID NO: 61 in the sequence iisting or

(

ar aminc acid seguence havinc deletion, substitation, or
~ L LV, “

addition of one or more amino acids in the amino acid

sequence; FRH; represents an arbitrary amino acid

Sequence consisting oI 32 amino acids; CDREs r

(D

presents



EPHA2 tyrosine residues induced by the ligand; (18) An
anti body which specifically binds to a polypeptide
consi sting of the am no acid sequence represented by
SEQ TD NO. 8 in the sequence |listing, wherein the
anti body has the am no aci disdequences represented by
SEQ ID NGs: 71, 73, and 75 in the sequence |isting,
tEL am,no aci d sequences havi ng del etion, '
Gbstifat PoRY 6PIHERFEI ERVSESERESEr Pirp SEQadbndiCaciéds in
thg the am no.acid sequences, as conplenentarity
8t 8rii-Arhg TrégitBis ot n2PhETHERY f CdRaSRavancabhae ving
regi an S. ._am no acjid, sequences represented
- d5§“3§%“r Dg@;“l%gfl?ﬁ,' Oand o8t SRt Re SB§uSKcECre amino
Liisti By, ! o nces having deletion,
et FrurTon arCaaar i SRHRNER: SR aRy iRt asras o

akBithe-3MhpOnaChe: 8egUENERS. a5y ptanity .
SD;LheraRRer e sueIRey, ShnsTaTRLETED B4\ bine
ategsonNwhet8) nAananti BREY oWR-¢h sSpeci fliiﬁgéhytgi Nds Q. 8.,
pol ypepti de consisting of the amino aclid seauence —~~ ~
thepngheptediby BEQCED BN@s 8 in the seauence -isting,
characterized by the following 1) and 2): 1) having a
heavy) charinpept 1 dehconpxisi nglapepiing casbdi seqyense
represented by the general fornmula (1): FRH,
ANEPRHACFRHE SIBRICE 1 TRPYeRRBLEDREY- EREM gefibrk 1wWieraiun a
ERH1 represents an arbitrary am no acid sequence
¢onsisting of 18 to 30 anmino acids; CDRH_ represents

the _anm ng acid_sequence represented_by SEQ ID NO 71
in thgﬁlkga%%ﬁEégFFé%P?ﬁf?ﬁgiﬁicgﬁ#ﬁﬁF%ﬁrﬂﬁ%@quence
whaving deletion, substitution, or addition of one or
MOF 6 an RG> acy de° Th-t He' AT Ab-ARFY Btienrelc FRpRuUSNCE

LEREESENts anssa “1 racy. m.no. acid seguence . .
Ccon%?s?ﬁ goéf4f45§%%no “é%FdSTD%thE“PEp§E%e%ts“?h%m*no

a8MLNQ3GLH sequU8nee . nLeRr §SeRERM -BY (SEQ,LD. NG, 73 in
t he sequence Iisting or an amno acid sequéncg“haV|ng

sdgliehicen]isubsti but kANamOho addit i5@Reh-an ﬁgﬁngore
am no acids in the am no acid seauence; F 7 _
deéprésent suastarhitbaryocanulde:a6icéh o< one or more amino
acids in the aminc acid sequencs; FRL; represents an
arpitrary amino acid sequence consisting of 15 aminc
acids; CDRL; represents the aminc acid sequence

represented by SEQ ID NC: 67 in the sequence listing;

FRL; represents an arbitrary amino acid sequence

w
V)
oY

consisting of minc acids; CDRL: represents the amino

)
0
-
0O
0]
()

Q
c
[}
o]
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]
D

presented by SEQ ID NC: 69 in the
sequence listing or an amino acid seguence having
deietion, substitution, or addizion of one or more amino
acids in the aminc acid sequence; and FRL, represents an

arbitrary amino acid sequence consisting of 10 amino



sequence consisting of 32 am no acids; CDRH3
represen-s the am no acid seauence represented by SEQ
IDNO 73 in the sequence listing or an amno acid
sequence having deletion, substitution, or addition
of one or nore amno acidsign the amno acid

sequence; and FRH represents an -arbitrary amno acid
sequence consisting of 11 am.no acids, wherein these
a”ﬁ*&%o ¥EPd&ihr EhpSRkadine eadiisotrer Littealigh pepid deche-
tbgnds;h and_2) having a light chain polypeptide
SopFisPhRgtalHe BRPASaci d sequence represented by the
gsne QI formula (1. -FRL, - CDRL, . ' _
TERL2T CDRLZZERL, Y  TRRRITETF) 2fih8PétAPERESCOgni zed

epresegnt hitrary.amno acid sequence
on U iao6r BSANHG A0 oo CoRCE a cders nd IR

z@nhp@syaci d sequence represented by SEQ D NO 77 in
the sequence listing or an am no acid sequence having
(del, ethonansubsdy tattoRq: RE addi-thon of one or more .. .
am no acids inythe an?ngéac?d‘SEQUeﬁ%é?ggﬁLén“ antibody
heeprasenbslianinar pirbbaky ial Ao agi ¢ysequence
consi sting of 13 amino ‘acids; CDRL2 represents the
am na) aca disequensieillepr esephedphy rSEQ-EDzMR > 79 LA ;i ne
the sequence listing or an amno acid sequence having
TgérabE6en, substitution, or addition of one or nore
amno acids in the amno acid sequence; FRL1
reprieseft'siamh & APEAr yoahvhdyastdinseqaeHAL-expressing
consi sting of 32 am no acids; CDR represents the
“§ni-fé acid sequence represented by SEQID NO 8 in
the sequence listing or an amno acid sequence having
del eTi off, " stbst i tht i on > br = AdaFEiBRT oEPBAe-BKPRBEBING
ngﬁgg aggids in the am no acid sequence; and FRLc
represenfs an arbitrary am no acid sequence :
consg st ng; 40 anino ids, . wherein these am no
acidg gkgggﬁ%kéd %ﬁigg%%g%tgéf‘ th¥ obBhVp&Bii de bonds;
(620) aThen-antd Hedyn BEE 05 i nY=1 0. agg gngsf. (1) to (19),
'S =

characterized in that the antibo a_humani 2gd-*

cansibadyy o ar amino acic Sequence represented by amino
acid Nos. 426 to 334 of SEC ID NO: 8 in “he seguencs

listing and has the followin

(9]

properties a) to e):
AY - ~ 3 A - -— 1 1 S
a2} having no ability to phosphory.iate EPHA2 tyrosine

residues;

b exhibiting no effect of decreasinc ar EPHA?

d; having & CDC activity against EPHAZ-expressing
-~ prg

e} naving an antitumor activity in vive;



17 (21) The anti body according to any one of (1) to
(19); characterized in that the antibody is a human
anti body; (22) The antibody according to any one of
(1) to (19), characterized in that the antibody is an
I gG anti body; (23) The antigody according to any one
of (1) to (9 and (12) to (17), characterized in that
}hengntibody is any selected fromFab, F(ab')2, Fv,

(STRENS SRy, aCTOReHY antabpdyne and a1Au tospeej f
i s _antibody; (24) An antibody produced by the

WIRSTT T omRe SHE4BRadY FERRC1 BPC28836Ping250An arbithddy

c roduged Q¥-the hybri doma SH357-1 (FERN BP-10837);
Q?%%}SA%P%n bUdy*Boisi eFt AgSERALEREST BEPERERGLER Rndamino
2) 5 a av in-p peptjde conprising an am no

a?%ﬁcﬁ%%dd%%%e“%egggsghtgégbgBahghogagBdLNﬁs?e£u€6C£19

1£$Fi5%g3 ID NGO 35 in the sequence listing or a heavy
chain™ pol ypepti de conprising an am no acid sequence

(1epresented by, amao-acld Nos, ] (§:9e 149 of,SEQ1 B 1O
39 in the sequence |listing; and 2) & g chain'=7'" .

vipatypeptisleacompsiisi Ngnapi AR1 AR BE quence .. -
represented by ani%o aci d hbs.g- ?gb%%gségggéE&FIB'No

EBTAL ntyhes segueasedhest Enguekcanli ght EBRAPN I i gana;
pol ypeptide conprising an am no acid sequence
(¥ eprigsemrad pdry endooratig tosanyd d¢oe 1d2 of 2 SEQ, | DL HNO
41 in the sequence listing; (27) An antibody

wRdFsi Rty d-ihedfotiPeni ngtoinBibit LPHA2heawwnehai n
foL,geptide conprising an amno acid sequence

b %‘# Serit e By2 aftholBBEBL MBS =he Pbogpoony1881i08EQF] D.

EQ%% 35 in the sequence Listin% and a |ight chain

Pory peht P TonpFFeRg aR BREAoPECFASSeGaance

{ epresent.eg am no aci d. Nos. to 1..2 of SEQID
(n§f2x7%$h' ngyéé_ gmc%9?73¥}%@%f%n%l%§5ab%e%vy chain
pé&@ﬁ%ﬁ%ﬁégecgggyét%h@go?nt g128ino acid sequence

represented by SEC ID NC: 8 ir the sequence listing,

wherein the antibody has the amino acid seguences

represented by SEQ ID NOs: 71, 73, and 75 in the sequence

listing, or amino acid sequences having deletion,

substitution, or addition of one or more amino .acids in

amino acid seqguences represented by SEQ ID NOs: 77, 79,
anc 81 in the seqguence listing, or aminc acid sequences
having deletiorn, substitution, or addition of one or more
aminc acids in the aminc acid sequences, as

complementarity determining regions in the light chain

variable region;



aci d sequence represented by amno acid Nos. 1 to 119
of SEQID NO 39 in the sequence listing and a |ight
chain polypentide conprising. an am no acid sequence
represented by amino acid Nos. 1 to 112.of SEQ TD NO
41 in the sequence listing;s(28) An anti body
consisting of the followwng 1) and 2): 1) a heavy
~ chain pol ypeptide conprising the am no acid sequence
(AEpraBeanbdbbyySFQLIED KEec35iicallilye rdegsereeal i sting

or a heavy chain pol ypeptide conprising the am no
PRLVE &4 FEN CONEFTEdentadd the SEQND NAd 3¢ duendde
sequence |jisti ng; and‘\é)c a light chain polypeptide
LESMGERSIRG e &M AP Nti 8 dequérc ssmpmresenitiet g, SEQ

NOQ, 37 in the sequence listing or a light chain

c%*glrﬁb’e'ﬁfr“&gdc&ﬁlpr“i% ?frué)—*tot‘fé%ﬂ%o G Rlsequence

represe y_SEQ ID NO .41 in_ the sequence |isting;
(29) fmﬂéﬁgF%oay“ESXéi g?ﬁha BPPLLRE FOFPEWSREI1RNORIZNO
acigl Beavy ,chaid palypept i.de compri si the amno
aci d)ssgaugncye reprcgsaglnte}eéd%%{/' %’eEQQq NG~ g%ﬁnﬁl Phet 1)
sequepgg. 1d Sk, ndcarhi oRty chalh, pekypepti de

conpri si ng tpﬁ'ggﬁnoggé%%h%%3ngdnr{:hé ?lg%lfe ented by SEQ
whBrlOn 3RHyNrephesseuence dbsting, and,d9%.-2) a.heavy.
chai n pol ypeptide conprising the am no acid sequence
crepiesented byl 8SEQ BD M@ind9 ddiddie crenuenssekibstsng e
and a |ight chain polypeptide conprising the amno
3HENG $€qdeneaueepree semred shy: SEDINOSHO QU w0:4%1i N hee
sequence__is-ing; (30) An antibody obtained by
SRORERAICE Ag Sad Penttizb@dy amaocordiing seoyemys <o vafng 24)
dgoagzg)r; 231) An anti body consisting of the follow ng
Iy Candte) SUPHE A Wedvy Shaiddidisliygsepti desc onpmicsisngmamo
samino. acid sequence represented by amno acid Nos. 20
t0-268"of "B REIUGFPITIE FeduererreFeniagaor a
2SR 2L RO RSP I AL AN AT A Yl o
acids; CDRH; represents the amino acid sequence

represented by SEQ ID NO: 73 in the sequence listing or
an amino acid seguence having deletion, substitution, or
addition of one or more amino acids in the amino acid

sequence; IRH; represents an arbitrary aminc acid

N

sequence consisting of 32 aminoc acids; CDRH; represents

the amino acid seguence repres

D

nted by SEC ID NC: 73 ir

H

the sequence listing or ar aminc acid seguence having
deletion, substitution, or addition of one or more amino
acids in the aminc acid sequence; and FRH, represents an

1 amino

|-
o)}

arbitrary amino acid sequence consisting of

acids, wherein these amino acids are linked O each other

ct

througn peptide bonds; and

-



by amino acid Nos. 20 to 468 of SEQID NGO 13 in the
sequence listing; and 2) a light chain pol ypeptide

- conprising an anmino acid sequence represented by
~amno acid Nos. 2 _to 239 of SEQID NGO 91 in the
sequence lis-ing or a Iightlghair_ pol ypepti de
conprising an am no aci d seguence represented by
amino acid Nos. 21 to 239 of SEQID NO 99 in the
sequdnckaiiisti agliGR2) cArianticheerarsl SR ke 4
following or 2): 1) a heavy chain pol ypeptide -
AFGmYr i2Silng SRULEN a0 requish SegEnoe Tepresented QYrmua
amino acid Nos. 20 to 468 of SEQID NO 107 in the
(Seduence listing and a light chain po.lypeptid-e
conprising. an amno acid sequence represented by

ani no® 3&i o Mok~ ERE2r 6DRBY- BRLI TS INKD:-FRLi.A (I he sequence

Listing;. and 20 2) a heavy chain pol ypeptide
w@dﬁﬁ%?sﬁﬁglaﬁvaﬁ?ﬁsnaéianséaaénééryegme@enaeddbyequMae

i.d Ngs,., 2C 468 of = SEQ ID ND: 113 in the sequence
C?%trnggiﬁdca P%gﬁ?“@ﬁa@ﬁlcg%|yﬁgﬁﬂiaépééﬁﬁpﬁ§iﬁgeaﬁmino
a@7kNQ s36k sequence Jepresent ﬁ mno acid Nos. 2_
to 239 of SEQI |i§ ?ggdiﬁgtﬁggé' ce 1'i St AdS (33)
sAguanticbody -gonsist i;ng of. the following 1) and 2):

.1) a heavy chal N pol ygglﬁtnltod:a{lpdnpsﬂ u!e?]‘gwaﬁ‘aé’rhnfgo

dadied isequenee tiepresent ed Ryaming ae 4, Nosg;,. 20 to 4¢ 86

6.
of SEQID NO 139 in the sequence listing or a heavy
achalisn inpahygpeptinde acQPsieSiith @t aHINo agi-d ggque?%e
represented by anmino acid Nos. 20 to 468 of ~SEO
ANOLTL47Vi amtthe asequercmehicst idtgis:and nd) oF Lisghtn:Ghai n

pol ypepti de conprising an am no acid sequence
aFeéFPésehRéd byrambantactde Nemin2lat0s239q0kncSEQ | D

NO. 123 in the sequence listing or a light chain

LBy PEPTrle PE¥oRBR SPndCan 7&miino tas ¢esegmerceisting or
o egTrnesent ed by amino acid Nos. 21 to 239 of SEQID

RO 3T P1EhESWEGGENEE VISt i9fg:etion, substitution, or

addition of one or more amino acids in the amino acid

sequence consisting of 32 aminc acids; CZDRL- represents

the amino acid seguence represented by 3EQ ID NO: 8§ ir

the s ence listi a ' ci i ]
equence listing or an amino acid sequence naving

deletion, substitution, or addition of one or more amino

]

acid

0]
B

(

n the amino acid sequence; and FRL; represents an

b

'_1.

a

H

-rary amino acid secuence consisting of 10 amino

ias, wherein thess amino acids are ~inked to =zach cther

v
0

through peptide bonds;
20) The anti 1y ac i1 T =
(20) The antibody accoraing to any one of (1) to (19),

Characterized in tha* the ancibody is & humanized

antibody;



(34) An antibody consisting of the following 1) or 2):
1) a heavy chain pol ypeptide conprising an amno acid
sequence represented by am no acid Nos. 20 to 468 of
SEQ =D NO.. 139 in the sequence listing and a |ight
chain ' polvpeptide conprls=ng an anmino acid sequence
represented by am no acid S. 21 to 239 of SEQ ID
NO 123 in the sequence listing; and 2)' a heavy chain
(Bal ypept adeibodpr astngdanganbnanyachd seqyences (19
" represented by amno acid Nos. 20 to 468 of 21 SEQ D
CRerafArrigechérsadaencas istiimpdand sa d inghtarcha@i-n body;
pgkygeptidg‘ponprising an am no acid sequence
(Cépr eBBnEREIPBYY apFABIdend Resanglone. 239 (af SEQ(LD),
NO_ 131 in the sequence l'isting, (35) A Fay,
DICAFTFS 2R, TBCcEPATa TaitaBadYLoRY itfeam Taft iamadynodor;
<§3nu&ﬁgsggpl£i§ antLbog gerived from antibodies
golof AT ng T o°%RY BFECPE ¥HVO??32?¥ £B6) *Anylongo (9} and
hypeptk selected fromthe group _.consisting of the
(f@ g|)| 6\% ﬁgq? 6 Zﬁgfgﬂq“él%mdyﬁgpt fde CovpARdilRG B 1gmiame
sagkd-saquengerrepresanted by amino acid . Nos. 1 to 119
SR D e 38T T TRe d8quence Krde | Rorippogy, < Tinca:
apakypeRt i decCampii SiiRg-an rad ne -a¢jd,sequence
represented by amno acid Nos. 1 to 119 of SEQ ID NO
(39) hn aheisequepceahistipg: B ByROk¥BRRtEH84g_1 (rErM
conprising an ami no aci d sequence” represented by -
BEmlAG3&e¢iid Nos. 1 to 112 of SEQID NO. in the
sequence listing; 4) a polypeptide conprising an am no
(8éi dA8egfieheedy reprdsent edybynanhpboradoda Nes251-t 0 (#E2y
of SEQ ID NGO 41 in the sequence lis-ing; 5) a
BBﬁPQE@Bﬂfde conprising an am no acid sequence
(%epr?sentgd by am no acid Nos. 20 to 468 of SEQ I D NO
07 h Fhet3eqVentesStPstitgoi6yha pelypepnide) and 2):

conp{ising an am no_acid seqguence recrese' -ed by
anin%’a%i%“%ﬁ%.“%f??opﬁéépogbéﬁi}FPWPEESlng an aninc

acid sequen represented by amino acid Nos. 1 to 216 of

Q
(D

SEQ

D NC:

w
(W2
(2

in the sequence listing or a heavy chain

polypeptide comprising an amino acid sequence re sented

o]

D

r

by amino acid Nes. 1 to 119 of SEQ ID NO: 29 in th

(]

seguence listing; anc

2) a light chain polypepzide comprising an amino
acid sequence represented by amino acid Nos. 1 to 112 of
SEQC ID NO: 37 in +he seguence listing or a ilignht chain
polypeptide comprising an amino acid sequence represented

Dy aminoc acid Nes. 1 to 112 of SEQ ID NO: 41 in the

ing 1 or 2;:

1) 2 heavy chain polypeptide comprising an amino

acid sequence represented by amino acid Nos. 3 To 11% of



115 in the sequence listing; 22 7) a pol ypeptide
conprising an am no acid sequence represented by am no
acid Nos. 20 to 138 of SEQID NO 1C7 in the sequence
=isting; 8) a po |lypeptide conprising an am no acid
sequence represented by amjpgo acid Nos. 20 to 138 of
SEQID NGO 113 'in the sequence listing;, 9) a

nol ypepti de conprising an am no acid sequence
SEQpI&s &t e@ Shyi rartineo saciugnNes .12k ity 23% of 1SERY RNQ L
91 in the sequence listing; 10) -a pol ypeptide
PESIYPEPSiiAg somEmisdrgciat sequenGeid epRaeMLddYresented
an1nq acid Nos. 21 to 239 of SEQID NO 99 in the
§e&6‘éﬁ@ea| Cist Meg- $1yoalpé Iofpetd dd canprisiing ware

am no acid sequence represented by am no acid Nos. 21
Sﬁguf§¢vo@l§E©nﬁD ROS 91 in the sequence listing; 12)
-a po Zpept de cog$r|3|nc an _am no aci d sequence.

repr e5eht 8326y GRFHD BRLYPRBS1991CEBPI34isE SEQaMDHONG

Rt sequence |istin 13) a poI peptide
aggﬁpflglngcan a%?hg‘ggl gﬁ é§§htédt6ylj9 oL

a i.d 20 .t 8 . 139 in the
Ssgaggngg IFE??Rg,%I4% é@ “epgp ﬁﬁ?%xﬁﬁﬂ,%HTkg%h]cnawn

palk/Barachd SeaWencs no Spr te m nQ _aci q~Nos od
tg]y46§ of SEQ%FBD i %@ﬁ?ﬁ% h%éspeéq%enu SRR Nt Sfé)tv

ba poliypepciide Ne@Nphi $ing 1an cai equenge .
represented by am no acid hbs.sggzsgj?§§ of” g&Q“ﬂD NO;
stg@enmet hesseqyence |isting; 23 16) a pol ypeptide
conpr|3|ng an am no aci d sequence represented by am no
(88 dRNosn - 200ty ¢@B8sDETSEQ bD hEe fd47owinthe)seguenge
listing, 17) a pol ypep-|-ide conprising an am no aci d
Sequénce neavy chain polypeptide comprising the amino

acid sequence represented by SEQ ID NO: in the

w
(8]

sequence listing or a heavy chain polypeptide comprising

the aminc acid seqguence represented by SEQ ID NC: 3¢ in

sequence _listing or & light chain polypeptide comprising
the amino acid sequence represented by SEQ ID NC: 4! in
the sequence listing;
(29) An antibody consisﬁing o the following 1) or 2):

1} a heavy chain polypeptide comprising the amino

acid s

()
Q

uence repressnted bv SEQ ID NO: 35 in the

sequenc

D

I 3 : ; 3 : =
+1sting and a light chain polypeptide comprising
the amino acid sequence represented by SEQ ID NO: 37 in

the sequence listing; and



represented by amno acid Nos. 21 to 239 of SEQ I D NO
123 in the sequence listing; 18) a pol ypeptide
conprising an am no acid sequence represented by

amno acid Nos. 21 to 239 of SEQ TD NO -31 in the
sequence listing; 19) a polygetxide conpri sing an

ami no acid sequence represented by amino acid Nos. 21
to 134 of SEQID NO 123 in the sequence listing; and
20) @) pal ypepyi deaconpbilybegtabdeadion@ a6 SeqUenrsn,
represen_:ed by amino acid Nos. 21 to 134 of SEQID
aNOd sgguehpet hepsegueerice biystdnmy; 1 30): The 1puse

hybri doma Sri-348-1 (FE--M BP-10836); (38) The nouse
SRYBENG6Na 1Sk 857 and FERNGBR- X0837) ;po BMptAde comprising
ggarnaceutical conposi tion characterized by o
LOGNBFTBPNgTAE FERSETSIFe TamTasedy: skl mctSRD froma:he” in
antibodies according to to (36) (40) A pharnmaceutica
conpodPtlioh fof-ddfcer treatnment characterized by

eanpLl sing..at .l east _one antibody .selected fromthe
(ggﬁ%d%‘%gl%f’:%%raﬁal?%d(RY BBm BG4 AnkePREd for
-BR-RE NG Lt r .growh in.a. .na ,. conps=sing
aadﬁ?ﬁ?é?e??né n?gﬁnﬁﬁbégg)séfbggg%’fron1the group
GONSASt i NG santhhedies accoerdingtq-(1) to.(36),

((35)9), anrgigl(%c)]? gﬁgg(ﬁ%nghg"r@%ﬁﬁod ?‘6&”’?18% EJi’chﬁ 2)

t unor) g& owk & acsRE dhng =b41)e characterized in.that
the tunor is g t unor ‘g§g$eésréé E%ﬁk?fgﬁﬁg)g% amLho
apoHyragheotiedeceresdint@danyaniiikedy AWl NGt @ 5 3@% of
one of (1) to ( 3 6) ; (44) A host cell transforne

Swlt ADaNpol yAucheothee scaceordi Ng 0 (ADr AR atASkrAin
met hod for producing an anti-body using a host cell o
Pat¥BRHF At 6OTRL) S iAdy ant agesicofactite deuemdeORepresan-ed
- According to the present invention, a novel anti- .
by amino acid Nes. 20 to 468 of SEQ ID NO: 115 in the

t

sequence listing; and

2) a light chain polypeptide comprising an amino
acid sequence represented by amino acid Nos. 23 to 239 of
SEQ ID NC: 91 in the sequence +isting or a ligh*t chain
polypeptide comprising an amino acid sequence represented
by amino acid Nes. 21 to 239 of SEQ ID NO: 99 in the
seguence listing;
(32} An antibody consisting of =he Zoliowing 1} or 2):

1) & heavy chain polypeptide comprising an amino

acid seguenc

M

represented by amino acid Nos. 20 to 468 of
SEQ ID NO: 107 in *the seguence listing and a lignht chain

pelypeptide comprising arn amiro acid seguenc

]
13
0]
'o
K
)
[6)]
0]
o]
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0

by amino acid Nos. 21 to 239 of SEQ ID NO: 91 in the

sequence listing; and



EP: : A2 nonocl onal anti body has been success fully
ob-zai ned, which has no activity of inducing the
phosphorvl ati on of EP,HA2 tyrosine residues and has
ADCC and CDC activities against EPHA2-expressing
- cancer cells. Furthernore, i has been found that the
. anti body has excellent antitunor activity in vivo.
Furthernore, a pharmaceutical conposition for cancer
trealireatheanpr cakbg bbeypepibady cbas-besnpLavided,
Brief Description of the Drawngs Figure 17is a
2gi-dgpamishon ngotestartredlot tamigic 1RSW o show ng, the o«
resence or absence of the activity of inducing the
Santhaw- atlicoA noft NEPIAZIUsyTES ines t iresiaite S DY At chain
aﬂti;EPHAZ anti body. Figure 1A) is a diagram show ng
PPHEPRESHLAESs COBPRPALE@T T Balidlys endel cfecquence represented
bcross-linKLng_antiqux, wherei n the upper bar shows
Yhe&M25° PESGI 1'95F o ta */( 3EP @it iSESUYD &Y t3%e iroviere
. ghal.shaws.the results for an anti-EPHA2 anti body (D7)
SF?BU?é”leEE§n§’ di agram showi ng the results obtained
(BB the gre of ~a,_cross-Lipking antibody, wherein
thé upper %gggghoéggfﬁg‘ngegul?E“o%oigﬁéﬁﬁga%ﬁlBﬁ&y?>=
and.1he: | QueL, bak ; Shous 1t he+ L gsul. of .an_anti - EPHA2
ant i body (D7)¥ Fi%ure‘z %s“g‘%?égFéﬁ?%ﬁSﬁPﬁgaﬁe§PePn
abl at tkagentesukbsesBowRg hhe presenge qr absence of o .
the activity of inducing a decreaséﬁﬁh%ﬁﬁHA%%préiéﬁ§ o=
- SE@veD bg:af3antih- tERHA2 cartid20ody s tFingure 2A),d.S2 cha:n
di agram showi ng the results obtained in the absence ™
potvRepkdgs- tonkirng ingnirbady nowaenrel &elhe ndRPee Rlsantag
shows the results for an anti-EPHA2 antibody (D7),
b¥namine pewEr Npar SRows HIEE ofeSaot IOf GC:aN47 in the
gnti-Q-agtig,antiony, Figure 2B) is a diagram
SSROWIAG the&TFesul #8dobtained in the presence of a
crogfyliﬂfingkagtibody, wherein the upper bar shows
the “resuttS7F of "ah" ant i YEPRAZAANEPBBEYS L D7) 2anaadinhe
a8l ..shows the results for an anti-b-actin
a%%??%éagfﬁFrgUFB‘Bsﬁg“acdpggﬁﬁﬁposﬁﬁwpnéoﬁhe2dré@eﬁ@é of
sBO ID NC: 123 in the sequence listing or a light chair
polypep=ide comprising an aminc acid seguence represenzed
by aminc acid Nos. 21 to 229 of SEQ ID NO: 131 in the

S

(D

aguence listing;
(34) An antibody cqnsisting of the following 1) or 2):

1) & heavy chain polypeptide comprising an amino
acld seguence represented by amino acid Nos. 2C to 468 of
SEQ ID NC: 139 in the sequence listing and & iight chair
polypeptide comprising an aminc acid Sequence represencted

by amiro acid Nos. 21 to 23S of SEC ID NO: 123 in the

2) a heavy chain polypeptide comprising an aminc

acid sequence represented by aminc acid Nos. 20 to 468

o]
Fh



~absence of the ADCC activity of an anti-EPHA2 anti body
agai nst various cell ~.ines. in the diagram T **"
represents P<0.0--, and represents P<O O01. Figure ..
3A) is a diagram show ng the ADCC activity agai nst MDA
MB-231 cells.. Figure 3B) i s,a di agram showi ng the ADCC
activity against A549 cells”"Figure 3C) is diagram
showi ng the ADCC activity against PC-3 cells; Figure 4
SEQ dIdiNggr dr7shiowi uig: theyyairesencesing absence ofn 4 he 5 -,
CDC activity of an an__J-EPHA2 anti body 26 agail nst
RPanirsws- icel lcomdmi tihey diragmaimo "d¢5d SQPIEs@N Sopresantad
P<O. 00-1. Figure 4A) is a diagram showi ng the CDC
Pac ARANSy B3GR ASHEAB- £ laga AstS MDA-WVR 231 Nl 1531 Firgwies
. 4B) _is %,di agram showi ng the CDC activity of SH348-1
STFESS S L2R549'%el |s. Figure 4C) is a di agram show ng
he CDC_. acti Vi of SH348- agai nst PC-3 cells.
(EDnggg Dy ?gaawaif agVansSABwW RgERECEDC actliiviery of
4397-.1 agai nst NDA-_ MB-231 cells. Figure 4E) is
aé?g'?agg ém%§hgwm#ngé7‘€ﬁClca@ﬂt\ﬁqciPyofd%@lz Ergyai nst
af lls . ~Fi e 47) is. a diagram show ng the CDC
a§§%€??§soav§|ﬁg{}%f ;téjaianélt OF*C-@%)c 9 s(;%%i ‘gure 5A) is
@edi agaghshgwh Bge gmaio_ structure prediction
ang t he posi 1}9%6%22 _E;EE%%PQAEE’@CGFQ téls%-"ECD, TBRPI 1 - N,
cENslistNncand ENe I=Q1whiiel ane - peptyi.des for epitope
determination. In the diagram Ligand-BD represents a
_i gahd- bi ndipgedetskncolbdBi shaer 88€AnSnd LLLORERHLA .o
-ype 3 domain, TN represents a transnenbrane region, ~
reprekekitedady mepresentisi Adsyr asite 11k RESSPTR No. 35
.and_SAN represents a SAM domai n; Figure 5B) is a
18i &§FrafrsR6WCRg Ltitse imcesence or  absence of the
bi E&%ng‘ activity of an anti-EPHA2 anti body for
EPHAS: EECPCFXPRP-NES FRRPTLRingndnFAnEheCacEHgaEquEA)e
riﬁsvzg di agram snowi ng the antitunor activity of
SR328=Tagsi hst RBACVBSEE Nesl| 1- ranspl®amiedEQ ID NO: 29

in the seqguence listing;

1

3) a polypeptide comprising an amino acid seguence
represented by amino acid Nes. 1 tec 112 of SEC ID NO: =7
in the ssquence listing;

4) & polypeptide comprising an amino ééid sequence
represented by amino acid Nos. 1 to 112 of SEQ ID NO: 4%
in the sequence listing;

5) a polypeptide comprising an aminc acig seguence
represented by amino acid Nes. 20 to 468 of SEQC ID NC:
107 ir the sequence listing;

€} & rolypeptide comprising ar aminc acid sequence

represented by amino acid Nos. 20 to 468 of SEQ Il NO:



mce; Figure 63) is a diagramshow ng the antitunor
activity of SWB57-1 against MDA -MB-231 ce |Il- -
ransp_anted 27 mce. In the dlagran] the error bar
represents a standard error ;n 9); Figure 7A) is a
di agram showi ng the bindin Aactivity of SH348-1 to
an EPHA2 extracell ul ar regi f Dol ypepti ae; Figure 7B)
is a diagram showi ng the binding activity of SH357-1
to ah) ERHA21exktpaceak! ubabrk €4henpobyRept idey sEhQ%B%e
7C) is a diagram showi ng the binding activity
TAbIESENte dam yERMAZ cextaiac aldsul @0 regi:ore pod ypeptideo.
Figure 8 is a diagram show ng the |igand binding
Crhitpi tory sectierids ésisafin§kB48-1, SH357-1, and Ab96- =;
Figure 9 is_a diagram show ng that SH348-= and SH357-1
have®an? aBPLyPey-afiei FATBrLBAGSt he ephmnicnaAld sequence
dependent phosphoryl ati on of EPHA2 tyr05|ne resi dues;
TEPGGSENIET SYa FIAGr ARishdWsng 2Athe oUitld mef SFEQeltetican
lqu;;nt% of EPHA?2 for epi.tone identification; Figure

a §i~%F° stnnﬂ*n&gthe reactivity of to
deIe lon ﬁgtants of gure 11B) is a di agram
shomnng the gefgctlbn“8?°'tﬁe QeFEtﬁgﬁnﬁuﬁaﬁﬁsséﬁu°n”°

=EBHage0n o8 EYDRATIDLANG W FLoure, LAY B e @, o
IS a dlagrantshOMAng the reactivity of~ -
idekell eBgmsthant s :of sERHA2; Figure 11D) is a dlagram
showi ng the detection of the deletion nutants of

EPHAZ20 pnz apBYDb=peieanemb: skhguee LzCho E'ngt{f elgbhce
is a diagram showi ng the binding activity o

rkSEB48nt Tl tyo aami niePHAZ cextsacelll Ware Jed0zo 10 No: 99

pol ypeptide; 28 Figure 123) is a dlagran1shomnng the
l§|ﬁ@rng guence listing;

11) a polypeptide comprising an amino acid sequence

represented by aminc acid Nes. 21 to 134 of SEQ ID NC: @I
in the seguence listing;
12) a2 polypeptide comprising an aminc acid seguence

representec by amino acid Nos. 21 to 134 of SEQ ID NC: O

O

in the sequence listing;

13) a polypeptide comprising an aminc acid sequencs
represented by amino acid Nos. 20 to 468 of SEQ IL NO:
139 in the sequence liszing;

14) a polypeptide comprising an amino acid sequence
represented by amino acid Nos. 20 to 466 of SEQ ID NO:

147 in the sequence listing;

represented by amino acid Nos. 20 to 138 of SEC ID NO:

139 ir the sequence listing;



activity of hSH348 -T3 tc an EPHA2 extrace=l ul a=
regi on poypeptide; Figure 120) is a di agram show ng
the binding activi-uy of hSH3,57- -T1 to an EPHA2
extracel lular region polypeptide; Figure 12D) is a
di agram show ng the bindings activity of hSH35/-1-13
to an EPHA2 extracel lular region polypeotide; Figure
13A) is a diagram showi ng the conpetitive inhibitory
act i V9l i®spol yhSkBid8e ledilpand ih§Had48mind3ac@gakBghience
the antigen binding of SH348-1; Figure 13B) is a
réPé@ﬁQﬁF@ﬁomngﬂw—ﬁ@ eofpeliotsi. veC itmhillsist @y sagt ity tNees
f hSH337 -T1 and hSH357-1-T3 against the antigen
|naPng“QfSSHG§?yf -FBgdRe;14A) is a di agram show ng
t he tivit |nh|b|t|ng t he ephrin- Al -dependent
nhosgﬁbryl% T%B°Bf 1AEPRPOPEVF&BEnar 8Bidoeschy sequence
B = r _hSH348-1-T3; and .Fi ure 14B) is a
d?ggégﬁgsﬁowynﬁmﬁﬂ8 geLPv ey o 1 it PﬁgSP@eID NO:
he b n= enden osphoryl ati on of EPHA2
1?€r02|n§krggﬁgugg b&l%bF§§7 1-T1 or hSH357- -T3. Best

I\/bdeléoracg%f bﬂmg*%‘i 1&@0£Q¥E% 1. .Definitions In

the present speci-ficafion tern%m“gﬁn%é?ﬁ anguence
repuEBEntanenysadihi Eh§d3§€% sense, 294 Lo Lh@ RLeggnt
speC|f|cat|on the term "gene" s meant to &ncompass
Aot ionkyeDMAgbehcal sosaRNA;t hereof, c¢DNA, and cRNA

t hereof. Thus, the term "EPHA2 gene" in the present

i nvehtl on pocprpasses ERMAR: PN BRNAni fONA: 1 1888quence
cRNA. In the present specification, the term

repgeyRuereobPydamips aseéd Npsthélsame 18ens€ 8s0aID NO:
nuclelc acid and al so enconpasses DNA, RNA, probes,
1oPi gBnubFeBERBEECSandSHinter end

20) a polypeptide comprising an amine acid seguence
represented by amino acid Nos. 21 =¢ 3£ of SEC IZ NO&:
132 in the seguence listing;

(37} The mouse hybridoma SH-

W
>

8-1 (FERM B2-10836) ;

(38) The mouse hybridoma SH-3

Ul

7-1 (FERM BP-10837);
(39) A pharmaceutical compesition characterized by
comprising at least one antibody selected from “he
antibodies according to (1) to (36);
(40} A pharmaceutical composition for cancer Treatment
characterized by comprising at least one antibody
selected from the antibodies according tc (1) to (36);
(41) A method for inhipiting tumor growth in z mammal,
comprising administering any an= ibody selected from the

¢roupr consisting of antibodies accordinc to 1) to {36}

for

(39}, and (40)



In she present specification, the terns "polypeptide"
and "protein" are used wit - hoot being

di fferentiated therebetween. In the present
specification, the term"cell" also enconpasses cells
i'n individual animl and cubjured cells. In the
present specification, the term"cell malignant
transformati on” neans that cells exhibit abnornal
(GPowkhe Merhexahpt einhbbes segskthingkt Yro0-pOBLABkding to
i nhibition or exhibit anchorage-i ndependent grow h.

(&) r scBRRRBEErRgeguéh abmor e grnmatrh iar @ referr ed to
as "cancer cells". In the present specification, a
CBPoEEFANRaYFRBZ equi val ent functions to the cel
(ggkj%nan; trapnsformation activity and/or cell growh
activi¥y BrUtheCt1%e SFCEPHAZ 2nsaarsbodsf erreddtiogaso

: p the present specification, the term
aEgE@éShéfyPéfibﬁ oggfyrosine resi dues” neans t hat

u i I esigues rained in_the amno acid sequence
O e ar o EROSOHbrI HT B0, Sviet HePZoF Ohote
atybegine 89 (kesidygs are bhosnhoryl ated can be
exam ned, for exanple, based on the affinity of the
(Pepta de=f10c afband+saRRPsSPheLVEESE NEsantibody (g,9-, - ;
Ant i - Phosphot yr osi ne, ?i%oﬁbi%gﬁéggggo“%gﬁgcﬁnﬁagaté“ -
actoadufhactur ed4by MIlipore (Upstate), #16-184)). The
tyrosi ne residues can be determned to be
phosphoryi ated, when the peptide binds to the
anti body. In the present specification, the term
AdHBNLREYSt©f phesphuepkabe EPHA2 tyrosine resi dues”
refers to an ability to phosphorylate tyrosine
r esi e T he® dMnoPrassdt sequenteonf EPhARe1Wast her
r.pot _an antibody has the abil_-y to phosphorylate
Egﬁéﬁzm?Q?bé?ﬁ%*r% F4tesYcans becdesecreaedlfior obtained,
anple, by incubating.the antibody and EPHA2 and
w?ééﬁ ggén?%i%g;tﬁétﬁrgéeheguﬁﬁn§b§éﬁc@“@ﬁpﬂo:ylatiOH of

EPHA? tyrosine residues and has ADCC and CDC activities

|-t

against EPHA2-expressing cancer cells. Furthermore, it
has been found tha:t =he antibody has excellent antirtumor
activity in vivo.

Furthermore, a pharmaceutical compcsition for cancer

creatment comprising the antibody has beer provided.

Brief Description of the Drawings

Figure 1 is & diagram showing Western blotting

[

oI inducing th

0]
o}
o]
(0]
0
'U
o
O
Iy
<!
}
o
f
;_1
O
o]
O
I
a3
o]
L
g
N
(1
e
H
O
1)}
,_I
o]
0]

residues by an ancti-ITPHA? antipody. Figure 1A)
diagram snowing the results obtained in the absence of a

cross-linking antibody, wherein the upper bar shows the



the affinity of the EPHA2 for an antl'-phosphotyrosine
anti body. In the present specification, the phrase
"decreasing an EPHA2 protein expression |evel" neans
that an EPHA2 protein |evel is decreased. Wether or
not an antibody has an effect of decreasing an EPHA2
protein |l evel can be exam ned, for exanple, by
i ncubating the anti body and EPHA2 and then
ragiahts fiomoa t h@1EPRA2ibedel . ahd the pp&sS€Nbar shows the
specification, the term"EPHA2 [|igand" refers to a
TIepstanter capabheloEPBARVENgiRsdan (DEPHAZF] GgendiB) is a
Speci fic exanpl es thereof can include GPl- anchored
dbg%% M A et pRPoF@FRS CepRPFALARCL dnenhei preABnce of &
céA@nyal.Reviem;gf_hbqroscience,+1998, vol. 21, p. 309-
25D L8NS | RERBOBY esBABTEpBCERFCHPPEA, DEheshewm the

~Cytotoxicity' refers tq any Pathol ogic change in _

rf:sg ts° And r%‘l’%{;saﬂb%"iﬁaiyy ¥8GdrPéc%OWﬁFuP9rbsﬂoaﬁs@ne

rdfuaty ostiyciural sonabugetigngl dagage to cells such
I . dinmeri i ft

as DNA ¢l eavage, dinerization és, chronosonal

br eakags.. dammge &ia§}§£t§§0@3$ rgLys, and, decr ease

in various enzyne activities. the DT%S Y --1ne
refercidl abiong the beeBLheN! okoxheendEl LH tyc Lefers.
to an activ- ty that causes the cytotOX c ty. A the
oPresentispesi decatkon, iADOCHRS BYBOBYADYSye bh an ant:-
anti body- dependent cellular cytotoxicity and refers
Efidha apachoéodn. t i omghe Wi Chi Fcy d2£epiorshemddg- el | s
adhere v_a the receptors to the Fc portions of f
I aptt bddvesa bosAdini thesabfavecanti gensosa-tangehgeel | s
and k. the target cell, s. An AD--C activity _s also
het?Pred Woch31an*-aft HBBEY- aaDeAdent tukoteXhits for an
activity and refers to an activity that causes the
a?eﬁETT%%f Fpe=oody (D7), anc the lower bar shows the

results Ior an anti-p-actin antibody. Tigure 2B} is =&
diagram showing the resul:s obtained in *he presence of a
cress-linking antibody, wherein the upper bar shows the
;esults Zor an anti-EPHA?2 antibody (D7), and the lower
bar shows the results for an anti-b-actin antibody;
Figure 3 i1s a diagram showing the presence or
absence of the ADCC activity of an anti-EPHA? antibody
against various cell lines. 1In the diagram, "**"
represents P<0.0I, and "***" represents P<(0.00%. Figure
3A) 1s & diagram showing the ADCC activity against MDE-

MB-Z31 cells. Figure 3B) is a diagram showing the ADCC

(8]

activity against A549 cells. Figure 3C) is = diagram
showing the ADCC activity against PC-3 cells;
Figure 4 is a diagram showing the presence or

absence oI the CDC activity of an an-i-=PHA? antibody



ADCC act _v_ty can be neasured by nethods usually

perfornmed by those skilled in the art and can be

neasured, for exanple, according to a nethod

descri bed in paragraph 3;-2 of Exanple 3 in the

present specification. In the present specification,

the term"CDC' is synonynp _§ with

conpl enment - dependent cvtotox'clty. CDC activity

agefierst tverduactdan iy, that thRUSES (P! enBnt.- rese

dependent vto oyl c_- The CDC-act 'ivi v can be-

Prdafrieu Fbyupet hads ; @sgaahﬁggggnf gmg%qn%y_nuo%%

skilled in the art and can be neasured,” for exanple,

agEaoriding ft GHEs 4fetlhady Bt s tdesma-iNmee 3 N P& Bgr aph 3)=3 4p)

of Exanple 3 in the present speC|f|cat|on In the

lﬁr@séﬁiacéfﬁéblshoc?\am@rtha WO phraser INAWNGSEIUE-1 agains
tlturmr act|V|ty in vivo" nmeans having the activity

pﬁ iGHilsit | R§IBFSr Guciifgat dregrgrowhbviime the CDC

2 grmr-bearl n an| mal individuals. Whet her or not an

anti -EM—I&Z S |bod)?ger%a§var’?cafrﬁlct%-rﬂ{ﬂ aGtiowirey 4Dn is a
A exan ¢ by .met hods usually perforned by

d;ih 56 sk?'lowq &% 1S e aitt tand Yarfal $6' %emm MDE-

vbap sexanphe, aggording..to_the follow ng method: an
appropri atg dosgg[é’r“ “t hg' anti & EPRI AR F%‘B&’)}nigs tne CDC

aLHt—ﬁ;ap-y_g,rQt—org@@lﬁlﬂyqacgyanlrg,e&%dﬂca&gq test .subst guceltso

tunor cell (e.g.. NDA-NB 231 cel 3= SubCafih&odsy

diegnspl ahbed ndudemGe (819w ghrkci nu/nu nst pC
obt ai ned from@CLEA Japa% Igr?clrSNOB/ t'h7 i nst PC=3
ceéépendent change in tunor volune is corrpared betvveen
the nude mce and anti-EPA2 anti body-unadmi ni stered
cont Fopsre Fhe aat a- EE?A’g‘ramt shedy ngs ranhestogubhst ance
can be determned to "have an antitunor activity in
Svn—Va nrghededehé itonency shempdss siicg, f iieantdynsmeld er
the mce than in the controls. Each of the heavy
aH@“I‘rgﬁtr ENarAs NGt amantPNodynd MIEEHCe wWis dtnawrs t o
g%ye thr ee conpl enment ar_l | y . determ ning regions (CDRs)
tHe® présefiPlspeE Astaffgmation. In the diagram,

Ligand-BD represents a Zigand-binding domairn, ©N

()

represents a fipronectin type 2 domain, TM represents
Transmembrane region, Trk kinase représents a2 Tyrosine
kinase domaih, and SAM represents a SAM aomain;

Figure 5B) is a diagram showing the presence or
absence of the binding activity of an anti-EPHA? antipody

Tor EPHA2-ECD, FNIII-NC, FNIII-N, and FNIII-C;

Figure 6A) is a diagram showing the aniitumor
activity of SE348-1 against MDA-MR-231 cell-transplanted
mice;

Figure 63} is & diagram snowing the anz:ituno~r

@CTivity of SHE357-1 against MDAE-ME-231 cell--ransplan-ed

- e T e ..c2c



the conplenentarity determ ning regions of an anti body
are rep_r_ ented by CDRHl, ~ es C.DRH3i' and CDRH ~
for t;-?e contlem entarjt determ ning regions o= the
heavy chain and by CDRL1, CDRL2, anc CDRL3 for the
conpl enen-ari-v determning_regions of the |ight
chain. 33 1In the present sgécification, the term
"epitol De" means an EPHA2 partial peptide having
a8kl gem cthy andhokn, | PRUNAgeRLCHLY LD YLYQ LD o
animal s, preferably, manmals, nore prefera fy m ce or
shandnsd Ehecepiihopecsas an EPHA2 partial peptide :
having antigenicity can be determ ned by nethods well
knownidyr¢ hose skikl etapnathenatingSUEE BSndbWcA@Acrivi-v
i mmunoassay, and can be determ ned, for exanpl €, l
cace8Pdfng te the ZPHRRowxng ametiiad amn rwhiich wanivew:ide;
partial structures of EPHA2 are prepared. For the
prepat@d¥on’/Bi thedpdittasrmsehavtiopesheobigaprochdeivizy
§ynt9 Si lechniq%es known -'r the art can be used.
°Eor™ kai-pl'@, an &éflres et regqadentliaal regshker pelypeptide;
pol ypept i de f .  appropriate |engths fromthe C or
Nt o TS ) EPRIAS FSChrBpaPeYnS| AGeabgeRbng activity
e Lhation technique.vwel | -known by .those skilled -
Orng? e érfb %ﬁe%%ggﬁe%%éggrr ﬁﬁya&fIfﬁéonaﬁPHHE@Ftﬁ§e;
t hesg: YPgptLagsy; §,SLHd] recogni-ion, site.is
rougﬁ%gg%étgr%Fned? gﬁdgﬁhéﬁggﬁhgeppgdgégiP% Ph@ﬁlng
isynbhestzedccTRe theacki-viskis 4l 1t hege -pept i des e
studi ed to thereby deterni%é%thé g%?ﬁopéf %%éRégg?brﬁg
EPHARig§d¢ EPHA2:GaneqgThe 8Hel.eati €§a§e§}fﬁ@§€;ogn&he
EPHA2 gene and the am no acid séquence thereof are
SH@6drdetaas Err eceftdry AZ iimnGenBaml tAecessi-0n-Mas:
NM 004431 and NP 004422, respectively . Moreover, the
dapendent dehseahenyé act oan o fo p@HARe adirdg iheame s(AQREL ;i n
the EPHA2 gene is descrioed ii,_ SEQTD NO 1 in the
sequeheer i sPi h§. 2 THeaGRMROSREWENG4the outline of

deletion mutants of EPHA2 for epitope identification;

Figur

D

reactivity oz

o

11A) is a diagram showing *h

()

SH348-1 to deletion mutants of EDPHAZ:

Figure 11B) is a diagram snowing the detection of
the deletion mutants of EPHA2 on a DPVDF membrane in
Figure 113);

Figure 11C) is a diagram showing <the reactivity of
SH357-1 tc deletion mutants of EPHA2;

Figure 11D) i diagram showing the detection of

6)]
Y

the deletion mutants of EPHA2 on a PVDF membrane in
Figure 11Cj;
Figure 12A2) is a diagram showing the binding

activity of hSH348-1-T1 to an EPHA

[

ext

]

acellular region

polypeptide;



sequence -hereof is described inSEQID NO 2 in the
sequence listing. In this context, EPHA2 al so
enconpasses proteins which consist of an am no acid
sequence derived fromthe EPHA2 am no acid sequence
by the substitution, deletigon, or addition of one or
nore am no aci ds and have a equi val ent bi ol ogi ca
activity to that of this enzyne. (2) Cancer

si t ersgesd {123 pxP§ €5 sk 08g Lhm ERRAR: §enen TRe EPHA2 gene
has been reported to be highly expressed in nafy
acaneery, opanBHBUBarly3 boeast reancekxt ras@pPhagys region
cancer, prostate cancer, gastric cancer, non snal
Peelvb=p@Aagecancer, col on cancer, and gl i obl ast oma

mult| Forme. Specifically, the expression |evel of

EPHAD1 @R @akdC) cet | 2 aRitii@ramashovisgueneanihaingasur ed
to. thereby determne the state of malignant

AFraNsfdr fat PoF3andlorl €aneer EEERR growelretAatl acamelye on
at{ributed to EPHA2 over- expression in test subjects.
pBﬁVSSQgﬁ,“a substance that inhibits the expression_

| evel. an ctivity of EPHA2 has an_actjvity of
inhitf@?ﬂ%oé% |l T Rane T F anlPBr Mat FoR AhBABRIcancer
cel L .growth. atteibbuted to EP Thus, test substances
aé?%ékég tg%t 8§Lw5t’h§5¢m2g S%??é?éﬁngxéaaké‘fﬁéﬂﬁ&ra'—”eglon
psubstanggcst hat inhibits the expression Ievel and/or
activity of EPHA2 can be selected to thereby screen
for BDganti13mpri SUPSEaRNELami Brbii SqCORLeXmoSE RNA,
agai nst EDHA2 inhi bits EPHA2 expression and- can be:
iosédiasranaantivtuies agentH3TBe 1301 ShBNAsagaisnst T
EPHA2 can be produced by: designing, based on the
agaeheott tde segugrtebahdERMAZ sMBNAASRNA consisting of

a partial sequence of EPHA2 nRNA (sense RNA) and RNA
consis9i9gy biBa heick edisdraneguences conpl esrptalyite
.the . nucleotide sequence of the RNA (antisense RNA)
LBYAPRESTYi AGTEHE tRRAS OBy haHSREmicAl &nd hSH357-1-T3

against the antigen binding of SH357-1:

;

Figure 14A) is a diagram showing the activity of
inhibiting the ephrin-Al-dependent phosphorylation of
EPHAZ tyrcsine residues by hSH348-1-T1 or hSH348~1-T3;
and

Figure 14B) is a diagram showing the activity of
inhibiting the ephrin-Al-dependent phosphorylation of
EPHA2 tyrosine residues by hSH357—1—T' Oor hSH357-1-T

Best Mode for Carrying Out the Invention

Ir the present specification, the terms "cancer" and

tumor" are used in the same sense.



y synthesis I nethod known per se in the art; and
hybri di zing both the obtained RNAs. It is preferred
that a sequence of one or nore nucleotides called an
over hang sequence should be bound to the 3'-end of
each. of the sense and antisgpse RNAs constituting the
si RNA. The overhang sequencé”is not particularly
limted as long as it Protecis -he RN' | from
hucl easene ApyesegueBe8cokiDrefignably, 1 tq 10, nmore .
preferably | to 4, even nore preferably 2 nucleoti dés
reamt he esedmpdssAMdtbeey AN SyERHAL, (ddna thereos
Preparation of antigen Exanples of antigens for '
CobtFai rminag cRiNe amisirtzady, ofhuthecpeesen MMeenbi QRren 1 p
agai nst EPHA2 can include a ful -~ length pol ypeDtide
tof BPRAZnand yam<izin Boloppeptdsaes EXdrer emiz AngRigan -pNz,
nore specifically include a full-length polypeDtide
35 EPNA2 and preferably an EPHA2 extracel | ul ar region
pongeE{jde (consisting of an am no acid SeduenCe
repr e8entedPBV° 8t n6PaEL 1 RBE 10Tt $1534e@m SEQ | D NO.
"%SL ntn _sequence Iisthn%),;nnre preferably a nmarti al

Fypept-de6f t HE EPRA2 1ex{&c1dmA &eryian & nucleic

Ly tL cQuprising an i n cid sequence
P Soenfaa 38 By tatts B NOE. PIOAL 534 of SEQ
ohP 8bP ke uence | i sting, even nore
prgFE?aglg éhpaftégﬁ'%ﬁg Vpépti de of the EPHA2
extragethsl 8reE88L08pR0I YPEREEHR ¢QAPLLS{ Y an anino
aci d sequence represented by am'no” acid Nos. 439 to
"p84yobpSEQeI'DalNG "@ricRctine SOQUENGSR: J:1+5id ng.,and
derivatives obtained by adding-. an_ arbittary am no
dadité rsequenee aheaebarkiceh.t 0 these sequences.
Further exanples thereof can include pol ypeptides
constBtimy pfceensesuttvBipatibal amkeneasi d-sequeness
of at least 6 _am no acids and derivatives obtained by
CRATRGSSEA &FBiler aly lawiine caeild asEqEeN D Ic Bl GRgd =1 s .
to tPesg , L

i1 Tne presentc speciiicztion, the term "ceall

malignant transiormation” means that cells exhibit
abnormal grthh, for example, lose sénsitivity to contact
inhibition or exnib:it ancnorage-independent grow:th.
Celis exhibiting such abnormal growth are referred to as
"cancer cellis".

In the present specificétion, a2 protein having

equivalent functions to the cell malignant

activity and/oxr cell growth activiiy or the like of EDHA?

tyresine residues contained in the aminsc acig sequence of

a peptide are phosphorylated. Whether or not tyresins



sequences. In this context, the EPHA2 full-length

pol ypeptide or the partial. pol ypeptides thereof used
as an antigen can be obtained by causing the EPHA2
gene or genes of the partial ool ypeptides to be
expressed in host cells by Qenetic engi neeri ng. EPHA2
can be directly purified, for use, fromhuman tunor
tissues or tunor cells. Mreover, the EPHA2 full -
réemgnhsp@kyDenbsdao@ylhbeap@%bl%L RelypeRU des t hereaf
can be synthesized in vitro or obtained by causing =~ '
bhasn opeths by fgeneyi cfengeneenitiget & QauGe tihe

g yDeptide. in the genetic engineering,

p Eé@hpt&abEy1°genesoquodeng EPHEAZ iePhRabhicdly rosine,
ypeptides thereof are incorporated into vectors
I@EEQBFQaEF é%pPeBBPngonhegBRPHAZ maom fparttirald by Millipore

yDeptides thereof, and the EPHA2 or partia
gBFyBEpfrdﬁsofﬁéfébf ca%@t%%ﬁoﬁén%yneheguzed am e
on cgnt Lning enzy substrates, and energy 37
dég%g%ances 63388§D98 Vf?ﬁngchBﬁPoﬁh&n@°p ide binds
tgraE§I§£LpB gy A ternatively; host cells of other

pr o aryofes or eukaryo-es can be -ransforned
therew ¢ —ex I partial
pol ypeptil des” tﬁere§$é9 T f§§§ E SF?edaBrofEYn“o

EENAhetyt heepabhihal « t R an
pobtalned for egggp 29E¥$§§ g%%égt EdHégﬁgngrégeaghaln
abeacti;oto (PREEbRAE eétore ebkedet 223 4B

WhIChyFOR (see Sai R.K?, etﬁal9 gglengsl%lg ggéég
aq48d- Aseyansnpeffapﬁad ustinge FREHAZr e%@re§s|£@pgboquhaq

libraries as tenplates and priners specifically
TafpRPEYinY EPHAROSDNArpia DBAESHBAdERG obhaspakkhiales ca
pol ypeptide. Exanples of in vitro pol ypeptide
%yﬁ?gé§msp?ﬁcluﬁé expuplar ebyotinchbrictied tas kheiBapid
Tra gl,ation Systen1 (RTS) manufactured by Roche

g 05t RRACoRp: EXampResCofReherReSnCpr okarpethce of

_ﬁe||§_£HC|Ude; the EPHA?

=

Or an anti-phosphotyrosine
antibody.
In the present specification, the pnrase "decreasing

an EPHAZ protein expression level" means that an EPHA?

Q.

protein level is dec

(]

cased. Whether or not an antibody

has an effe

rl'

of decreasing an EPHA2 proteir level can be

examined, Ior example, by incubating the anzibody and

H

EPHAZ anc thern quantiZying the EPHA2 level.
Ir The present specification, the term "EPHA?

ligand" refers to a substance capable of serving as an

[
av)
an
=]
Y
l_
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K
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ific examples thereof can include GPI-
anchorec plasmea membrane proteins epnrin~Al to ephrin-A5

(Arnual Review of Neuroscience, 1998, wvol. 21, p. 306-

34355 .



Escherichia coli and Bacillus subtilis. To transform
these host cells with the gene of interest, the host
cells are transforned with plasm d vectors conprising
a replicon, =.e., areplica-ion origin, and a r
ulator eg y sequence derivgd froma species
conpatible with the hosts. “fbreover, it is preferred
that the vectors should have a sequence that can

i npart phenotypeatchbpeacterabpRANO1YR) cargel ectivity
to the transforned cells. The host eukaryotic cells
"enytonpassicel'l sedbrsverdt ebratsnd SRt ShyeAs s And 1.
the like. w exaniD e, . monkey COS cells (Quzman, V.
agd| Fef2g81)0230m3y L2382 =38 nIAFGC faRL 21650 )0 nmse
fibroblasts NI H3T3 (AT= No. 10658), ), and
SArhydEstel are Iragucoase- defiagicerite staldisnsudy laulpNIG

nd Chasin, L.A, Proc. Natl. Acad. Sci. USA (1980)

CrPavpIe 4196m2§2@Ftépncm “nege Yranstherorosariaan ceeldksige,
dgCHO cel.ls, ATCC CCL-61) are often used as the

ErPEbPac™ c8FIS, SPRGGGH SEhe aFsr Calsrarscdl yaarieurot

b ghgeg cLheceta. The transformants thus obtained can

e cul ured “according to standard nethods and are
abl e in.the.  cu re-to_ir_tracellularly or
extr%%gf$uP%rT§ %ro%%%e “the® “polypepti d&~ nyrﬁt8ﬁg§ﬂv
abciediym usedrisncbhercultyre can he sel, % ed,
appropiiately according to the aébpte ost gélls
chrorpxagpag.various nedia routinely used. For

Escher _chja co=- , for exanple, an LB nedi um

opt i bmatty suppbetesbed:wi th:abr, anbtbi Ot ¢ £8nOnous
anpic_1liir.) or IPTG can be used. The recoyrblhant
wpEot ehn ibptiyacdebkuokany okllex-aracsidotloas |y - Qrgguced:@wq
the tran_sforman_ts in the culture car be separated
tand peertied by”@agroM@lFSeﬁawateaeopbegsggfgﬁckagm@S
|n the art using the physical properties, cheni ca
agrgper Viesther “rherefKetofst he tpeofFei norThens of

rocedures. can be_.exenplified specificall b
aB-looal,- nd witn WE*Lace aA{_gv“s in ¥a;%c‘ cells

and kil the target cells. An ADCC activity

~.S &aLsoc

rererred to as ar antibody-dependent cytotoxic ac=ivi-cv

rT I 1 ;= I - — - ] - -
perrormea py tnose skilled in the art and can pe measursad,

for example, according to a method described in paragrapn

3}-2 of Example 3 in the present specification.
In T“he present specification, the term "CDC" is
Synonymous with complemsnt-dependsasnt cviotoxicity £ CDC

and can be measured, Ior exampls, according tTc & me=hod



treatnent with usual protein precipitants,
ultrafiltrati on, various |i auid chromatography
techni ques such as nol ecul ar si eve chromat ography
(gel filtration), adsorption chromatography,
I on- exchange chromat ography,. .39 affinity '
chr omat ogr aphy, and high-pepfornance l[iquid
chr omat ography (HPLC), dialysis, and conbi nations
debereotd Mpreav@hrape ¥ roLeln to be .
expressed cgn bg Ilnkede?gqgiE?%%} iné resfﬁhe§”ﬁ§“n
spheréhyatabti.ciently purify the resulting protein on a
nickel affinity colum. By conbining these nethods,
the ol Ypeppreesno sbbterest-can, benpr gduged GﬁﬁbLﬁ ol Op
| arge amounts with high yields and high purity
a&ﬁﬂFH@@y é?-PﬁéLﬁrSSEnmﬂMﬁV&ﬁﬁmSnneaﬁnbern@bb@tHQQARyOI
i puni zing animals with the antigen according to a
1BPARAALASNEEN 5@ CHRd Nl TuEe g camthi hodi-esopreddcend
vivo, followed by purify cation:. Mreover,
ﬁFFbo&? prodtéing C@PP heRaPrpheduae &hbi-BREABOdY
qggbo FPHA2 are fuysed with nyelona cells according
et hod SkABwWAT A e aCHEF 1§y, ikokliar "agdn be

st.e t 9 6, A495-497; and Kennet R
ekgh'hwgngg gﬁaﬁeﬁntzgg %ﬁ d%r*§6§°§6?y PResgmSHiedsd in

tthar—( Or)L~t a-thereby est. Ilsh hybrldonas from
whi ch %gﬁo%%gnarggnF|boggge%%ah aPsonﬁémﬁb?alﬁe&O“ééfc
tBr aducFoonoaf ngninie~ERHA2 I santi y . -Exanpl es .
of anti bodlesgmhlch spegﬁ?ﬁggfﬁgéélnd dgg%PﬂAZ“@a anti-
EPngl adeibodochenahtaaiibodiceswichyrspeckbical Ly bind_.
to EPHA2. A nethod for obtaining the antibodieS i § a§°
sdestribedtbekomorFer lnoneckanabpanipbody peodyction,
the following process is generally required: 40 (a)
SpRguseapovk lputirkyispg abitepo'nuyirens cesed .a3S, BALBRYECASC1 -

(_

nu/nu; obtained from CLEA Japan, Inc.), and the time-
dependent change in tumor volume is compared between the
nude mice and anti-EPA2 antibody-unadministered controls.
The anti-EPA2 antibody as & test substance can be
determined to "have an titumor activity i i 1
| a }antitumor activity in vivo", when

the tumor volume is significantly smaller in the mice
than in the controls.

Each of the heavy and light chains of an antibody
molecule is known to have three complementarity

determining regions (CDRs). 1In the presant specification,
the complementarity determining regions of an antibody
are represented by CDRH;, CDRH;, and CDRH: for the
complementarity determining regions o the heavy chain
and by CDRL;, CDRL:;, and CDRLs for the complementaritTyv

S =Y

determining regions of the light chain.



(b) the step of imunizing animals with the antigens
t hrough injection, then collecting blood fromthe
animals, assaying the antibody titer thereof to
determine the timng of splenectony, and then
preparing antibody- produci cells, (c) the step of
preparing nyel oma cells (hereinaf-er, referred to as
"nyel omas"), (d) the step of performng cell fusi-on
bet weencidepr anéhHoshye p1 oAU ngncetls apd the .. an
nyel omas, (e) the step of selecting a hy rldoﬁa group
nehat aprDHHAEsSphReiant pbpdy def naRtieresht 1Gbhithe S%%%/or
of dividing into single cell clones” (cloning), ) -
imhenggeplof cgulituring uhehmbmad@naﬁr@e@vaﬁngdu%bﬁgaLs,
nonocl onal antibodies in |arge anbunts or raising
NRYBr PABRBTrePANSPLant ed Anitamks, BboeoediBEpéOas an ESHA?
ci rcumstances, (h) the step of studying the .
pBFBéE%lQrPFe§°aﬁéVlBQnépngg§péckﬁwcramebooﬁotbeml ed by
goclona ant i bodj es t hus %roduced or assayi ng
mSFeRert est a§nPEBePVn§“Péagé fdlegt én HBeepmaft encht he
bgegp 9 fpﬁo garln .monoc] onal = antibodies will be
eScribed T detai F'Pn Pl nBewith°tRed&c, sfeps exanpigh
Lh for_pcrep r|n antibodies is . not Ilimted
aT gfg?%g gorgéxaﬁgrg hti Body pr 6BudPAG e 8RFSOUSt her
pghanaspgenhstggkksoandpgxgloagsﬁizgaaggo bg used (a)
Purification of antigens 41 or partlaf -4
ppebypept bdesst haregh prgpacred, by the met gg/gég-.-
descri bed above can be used as anti géns. reove
spatheal spepthdesuet khewproteiReohrtheasnppesedts. ror
I nvention, which are chem cally synthesized using
ewembianeaf sact bons: psepaeediaflt omsEBHAZrexpN 888HAGGes of
reconbi nant somatic cells or the EPHA2-expressinc
APREBRHLABAL LsomabEcT “gefnl sneherselvéstaeaandsngrt 8PEA2 is

nethod wel | known by those skilled in the art, can
DapRdred using a gene recombination technique wz2ll known

&t

by those skilled in the art. Then, the reactivity of the
antibody to these polypeptides is studied. A recognizion
site is roughly determined, and shorter peptides ars then
synthesized. The reactivity to these peptides can be

studied to thereby determine the epitopse.

1. Regarding EPHA2

(1) EPHA2 gene

A2 in GenBank (Accession Nes: NM 004437 and NP 004422
- - R4

respectively). Moreovexr, the nucleotide secusnce of an

open reading frame (ORF) in the EPHA? gene 1s described

in SEQ ID NO: I in the sequence listing. The amino acid



be used as antigens. (b) Preparation of

ant i body- producing ce_-s The antigens obtained in step
(a) are mxed with adjuvants well known by those
skilled in the art, =or exanple, conplete or

i nconpl ete Freund's adjuvaﬂ$§, or other auxiliaries
such as potassium alum nunTsul -ate, and experinental
animals are i muni zed with these i mmunogens. Aninals
seseenica hhb&bd@naspﬁﬁﬁaﬁﬁﬁﬂéHWiHPEﬁRQS”kQ@?W1L n the
art can be used as the experinental aninals m[Thoutv
spaokhhers LiSpéaicf.ica -'y, for exanple, Tice, rats,
goats, sheep, cow, and horses can be used. However,
n1ceIOrLnxatsoatexpreEEHablyluseéna&mbﬁgséﬁlE%b%e19sbe
i uni zed, fromthe viewpoint of the easy
WE&aFlgﬁpsﬂéy 6F ApekdrRO eelilds stearusm deusiad- WMdd 48 the
Egﬁtracted antlbody producing cells, etc. Mbreover,

62. PReREedCof FREUANEE BiYd that s stiidluty orys etk AR or
oot b rtlcularlx limted. For exanple, nouse |ineages
oS IeAAE AT ARROVBAPE EOTRDATIER, AGRcCand B7BE, an

: PN O3 DBA, FEL, .HTr, HT 1, LP, NZB, NZW R-7,

eggg@Blbgé bé%%bgéﬁﬁq RES ARG Y128 &RE T & IHhisagew wsch
as L dew s, ra Davwel e AC!, BN, and Fi scher
can ggéusiﬁL Th%gg 9%2 Shacr §§ ESR1BB Bbt &FHBA £EBR
for Texamphe, gxperiyental . anLnal. grower /dlstrLbutors
such as CLEA éganﬁggn% ~a g gﬁarrés%e
ckabekakar i asmdapabanckhe, awt—he%qul eag@& Lhaamtg
BALE/ c lineage and the rat Low Ilneagé are ~ T 0T
epaptirgukackycpref erabkatas chhgs -anigmls ito he o Aon-
i mruni zed, in consideration of fusion conpatlbl
SHELR ﬁ?éLohangebEsbas des&bmbednL@teraan@quyhasmda%
haV|ng a reduced biol ogi cal nmechanism for
nghtdaREMBody removal, i.e., autoi nmune di sease ni ce,
are al so preferablg_used in consideration of the
ant i ORAT & Hobt Yoyt et weere hsans landlnbEeEPAhRSer NEgEL
rata are greferably 5 to 12 weeks ol d,

8t ch tlssue can be measured to thersby

determine %th

(]

state of malignant transformatiorn and/or
canqer cell growth that can be attributed o EPHA? over-
expression in test subjec*s.

Moreover, a éubs:ance that inhibits the expression
level and/or activity of EPHA2 has an activity of
inhibiting ce;l malignant transformation and/or cancer
cell growth attributed to EPHA?2.

Thus, test substances are concacted with EPHAZ2-
expressing cells, and a substance that inhibits the
expression level and/or activity of EPHAZ can be éélected
to thereby screen for an antitumor substance.

;n this context, siRNA against EDPHZ? inhibits EPHA2

expression and can be used as ar an-i-umor agent. The



nore preferably 6 to 8 weeks old, at the tine of
i mmuni zation. For the immunization of the animals wth
EPHA2 or the reconbi nant antigens thereof, nethods

known in the art described in detail _n, for exanple,
Weir, D.M, Handbook of Exgerinental | mmunol ogy Vol .
| . 11 ., Blackwell ScientTfic Publications, Oxford

(1987), and - Kabat, E. A and Mayer, MM, Experinenta
siLANBneghénsst EpHA2Chanl 88 Brbheias Bybl igher 1
Springfield, Il1inois (1964) can be used. t 17
ORntABnhuzaepboide methedse arfnErhied praier afize -ddyithe o
present invention is specifically illustrated as -
CHeScPrRBedabeFoancng8e SpeEPHACARYA t(kernrenMM@ane and rN:
rotein fractions used as antigens or anti
ngﬁ}§§%ﬁge§§iﬁgnééﬂEQtéﬂé BiegstencadwionicSeaedary to the
nh Dt raderm Lé or intraperitoneally to the animals.
wever St AEILBhEFned 488 B PboERtésenise RNA);

nmpistration r es is preferable for enhancing
S?ﬁ%&ﬁ%?% P%n“%ffﬁ@éénéy.alnﬁﬁﬁ%ié@iéﬁnéhﬁﬁeﬁem@ﬁh@ah

xR§wnephanced; pacticularl y rform ng intradernal
adﬁ?n?strati%ﬁ |h“e§FFy %ﬁguﬁgggﬁpdﬁsn n@°Fér &€ ng
obphiARErpigRealsadm nistration 1o later inmunizations
or only in the Iastné%ﬁﬁ%f%%?i%%?‘TﬁesaﬂﬁTﬂ?Et?atPBﬁ or
mseseflube-ot itbe apthgenandbiters .depending on the
type of animals to be inﬁunizeé,n?hg“%?ﬁé?V:gﬁgﬁld be
bdufifecencre BheegeforetecnThe anti geps.arg general ly
admnistered at 3 to 6 doses preferably _ch%Gfﬁégf“
Rihtervabsitnoirgpretesaby. at T3e t Ov4-rid98€SsAbueJe ot O
4-week in terval-s . Mreover, the dose of the
N@ht PgeRscdi sty sldependi ag longt he typprefcankmahs, ryz
fLhe i ndi vidual differences thereof, etc., and is
JPhelaft§28¢ - t HE orIRFuUIcD. O prefemabiprefesabby Rode

0.0.:. ..
ererab?? I

based
se

{
pr o 4, even more breferably

N

nucieotides can

be usedq.

<. Antibody against ETHA?

(1) Preparation of anfigen

Examples of antigens fox obtaining the antibody of
the present invention against EPHA? car include & fuli-
length polypeptide o EPHA2 and partial polypeptides
thereof and can more specifically include 2z full-1
polypeptide of EPHA2 and preferably an EPHA?2
extracellular region polypeptide (consisting of an amino
acid sequence represented Dy amino acid Nos. 1 to 534 of
cartial polypeptide of the EPHA? extracellular region

1 a NA o~ Y e A 1 1~
PO-ypeptide comprising an amino acid sequence represented



A booster is perfornmed 1 -co 6 weeks | ater,

preferably 2 to 4 weeks later, nore preferably 2 to 3
weeks _ate , from such antigen admnist-a io-:. In
this context, the dose of the antigens in the booster
differs depending on the tygs of animals, the size
‘thereof, etc., and is generally of the order or 0.0:,
44 to 5 ng, preferably 0.1 to 0.5 ng, nore preferably
b@. amtoo €c2dnijosf. ort2examplsed foar smiccep kd-0 g10 days

| ater, preferably 2 to 5 days later, nore preferably
sgangn3dedaystiager sveromotrke phedstenly splen-iicicel s
or | ynphocytes containing anti body- producing cells
PRF¥PaBepErcal| {hex EPféLe ¢ xframet el aanimm it pdieypept ide
i mmuni zed. In this procedure, their antibody titers
CAFBTIAeASURBIATARE &Rilfalss h@VicRg repnefsiarcisehtdy amino

aLngrgagedéqgntibg y titer can be used as sources of
Snti 88dy- “prodlcrrd Ol B&§Ct D Werely iondscsadvence

1¢effigiency of the_ . subsequent procedures. Exanplesgot .
mstﬁogé %‘F ﬁéagg‘raitﬁé’ *tshgoaﬁﬁ%Sd?Y BCerS fe @ peitgary
af@Aci Bekudeshut pot  limted.to, RIA and ELISA The
antibog§ t?tg? hgéséreﬁeﬁ%%a&cgr&Pngnré“tﬁ@qﬂﬁ45§%ﬂ
rhP¥8BLi eRapan-hepertormed, by progedures as . .described
bel ow, for gxanple,raccordfngnto%%rs.&igaﬁﬁjl e
cpueibiedgobipabhisakhy iRkl bhired santigens ;AL arbed -
onto the surface of a solid phase such as 9§%%g$ﬁ““% 0%
apl ates=f 6r aEt h6AacEuist Bermere : vart haen - #Nadsor Bed s iy
solid phase surface is covered with proteins ) -
agnesbatedryoamheoantiigensgubarsexangl earhawne S e
al bumn (hereinafter, referred to as "BSA" The
SSHHFAEES- are washed and then contacted with serially
diluted sanples (e.g., nouse serun) as primary
ant i odies® SRRt hat CERe=BRER bodi éslengthepsappkeside

arg.bound;to t he . _
Or Tne& partial polypeptides thersof used as an antigen

h

“i1iT 2

can be obtained by causing the EPHA? gene or genes of :the
partial polypepiides to be expressed in hos: ceils by
genetic engineering.

EPHR2 can pe directly purified, for use, from human

length polypeptide or the partial poliypeptides theresof

can be syntneslzed 1n vitro or cbtained by causing hes:
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ngineering to oroduce the polypeptide.
Ir the genetic engineering, specificalily, genes

encoding EPHAZ or partial polypeptides thereof are



antigens. 45 - Furthernore, enzyme-|abel ed anti bodies
agai nst the nouse anti bodi es are added thereto as
secondary antibodi es such that the secondary
anti bodi es are bound to the nouse antibodies. After
washi ng, substrates for the_enzyne are added thereto,
and, for exanple, the change in absorbance caused by
col or " devel opnment based on substrate degradation is
srasiaTec £ mddweyehyy Rl e W o @s c AL DodYald ter s, s The o
anci bodv- producing cells can be separated from these '
Al s [Getd lsy orhd ymplealcld est ascis di ﬁgoy{&\;@gmd%

7 256,

known in the art (e.g., Kohler al., Nature (19
PrHsOB Koy e afanstumed. themamnoch 44917 ubsc Peo
51 MIls reinal. , Nature (197 7) , 266, p. 550; and

SRS Wi A2 1wy pagse 1 pol@sdpt i des wxangd e, £ d or
the spleen cells, a general nethod can be adopted,
qg%ﬁﬁ?iqﬂﬁNQﬁE%QﬁﬁtHQRf%ﬂﬂe cells into strips,
filtgb'ggoghenkthrgggh_a stai nl ess nesh, and then
separating-t & aRtirbody- PPIYRERTY elds BbdRe foaomosy
Jdeating X Fagle's mniml essentjal nmedium (MEM (C)
Pr eparaglgi &‘ofanasnéjlsloerfa eld S UHet et FafReryme g gttt n

fe@ @S onMY@lQmAs - Me- oni: el | s used i, cell fusion

ar e nogl(particulafry Hinéiiﬁéﬁﬁbéﬁﬁ g%%%éléﬁ%ﬁPd in
vappiropdrar@das sdian usex frameel | strains k in, _
the art. However, HGERT (hypoxant hsigﬁe%“u“ar“m 239, p.
487 HsSphdrs esytlo deansfemaserndeficient. strains for
whi ch sel ection nethods hg\e;e been e‘s"tggﬁ*lnssghe“d’l\g?e
éiakeriatl y susethd I teonsirde st ien of sp Lonveniant

hybri donma sel ection from fused cells. 46 Specific
SFRaAPlveSct FSFEGE dINA wdte DNIFD use= @ty eth X63-Ag8, 1( X63)
NS1- ANS/ (NS1), P3X63-Ag8.Ul (P3Ul), X63- Ag8.653

PCXEB 833 = -SP2/ 0- Agld (SP2/0), MPCL1-43.6TG'1.7
(43'9;\[9%151':0’ $S149/ 3XXO, and BU.I; rat-derived

€5 oL In vitre polypeptide synthesis incliude,
but are not limited to, the Rapid Translation System
(RTS) manufactured by Roche Diagnostics Corp.

Examples oZ the host prokaryotic cells include
Escherichia coli and Bacillus subtilis. To transform
these host cells with the gene of interest, the host
cells are transformed with plasmic vectors comprising a
replicon, i.e., 2 repiicazion origin, and = regulatory

sequence derived from species compatible with the hosts
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§ brererred that the vectors should have a



- 210. RSv3. Ag. 1. 2.3 (Y3); and human-derived U266AR ( SKO
007), GM500. GIG A 2 (GVL500), UC729-6, LICR LOWHW2
(HW2), and 8226AR/ NI P4-1 (NP41). These
HGPRT-defici ent strains can be obtained from for
exanpl e, Anerican Type Chltgge Col | ection (ATCCO).
These cell strains are subctftured in an appropriate
medi um -.for exanple, an 8-azaguan_ne nedi um

AFBBMCR164@ 50medinymssupel tad Wwith-3lsu_amne, oo
2- mer capt oet Egnol : > ggntbggggiaﬁsf%sa#& gltzgal_@br?gl\?’l A& “sé&Ftm
lebenei ratt einydebernede teas M. And further .
suppl erented wi th 8-azaguanine], an Iscove s
(Mydiafulbed GDulalec Co'ass.niedi. am, ( lrefed nafzt-ar,, nJef eried t@n
‘as "TMDM'® ;, or a Dul becco's Mdi=ied Eagle Medium .
(LREOei Mdf t er-, 4leberPed)t ofaSHIDMEM hagizd o rSwhcu sur ed 11
in a normal nedium[e.qg., an.ASF104 medi um
(EREnGracEur 8dChy CALR3MES & cEten nseyr eentaisnivag +E0%a <o
F$§L 3.to 4 days before cell fusion. On the day of
“Fasiton “"ORRFT0ENEr VRBIFEPEREES Carld sseaer edr (d)niCek
tkg§L%n Fusi on. bet ween she anti body- producing cells and
“he“fvel oma cell's can be performed appropriately
undex, .copditions_ that_do_not_ excessively reduce the
cellﬁn§ufggb%T8Fa?%§? é%%%r@?ﬁalP8dnﬁ?ﬁo%§ KAOWAL R
abhe ras o Ee. iy, B Handbqok of .Experinment al
| m%ur%élnogg)%% VorndprY 5“.““-%35, s P s Pt B
cBublireatcoRs: rdce®f00d1(1287) sand Kabat, E. A.__and
Mayer, MM, Expgrpggﬁ%gla nnﬁﬁggﬁéﬁ?gf%yfycﬁépag§“ctn‘
pdhgpes tRdbl bshehte8pricngfiel d, =1'inois (1964)) For
exanpl e, a chem cal nethod which involves mxing the

=L ==

R B i) = L

el ectric stimulations can be used as such nmethods. O
ARESe VL REGs Methe clveriiogllyhetswod | Sor Escherichiz coli,
for example, an LB medium optionaily supplemented with an

antibiotic (e.g., ampicilliin) or IPTE can be used.

The recombinant protein intraceilularlv or

T

extracellularly produced by the trans

=

ormants in the
culture car be separated and purified by various
separation procedures known ir the ar=- using the physical

properties, chemical properties, or the lik

t
Iy

the

D

o)
protein.

The procedures can be exemplified specificaliv bv

ultrarfiltration, various liguid chromatography techniques

-

such as molecular sieve chromatography (gel

iltration

Fh

14

adsorption chromatography, ion-exchange chromatograpny,



specifically exenplified as descri bed bel ow.
Specifically, when polyethylene glycol is used as a
pol ymer in- the high-concentration polynmer so' Luzion,
--he antibody-producing cells and the nveloma cells
are mixed in. a solution ofypol yethylene glycol having
‘a nol ecular weight o= 1500 to 6000, preferably 2000
to 4000, at a tenperature of 30 to 40C, preferably 35
af§1B8Cy fbromatogtepniynutes, hpweferalloyrdnice 8 1iguid
- mnutes. (e) Selection of hybridoma group A nethod for
c8gPBetragaPhe HUBECdonss adiyisdisne e nby cotrne neelilodfdisimereos .
is not particularly limted, and a HAT
(hy pP8Ramt ¥t he- B¢ | hopberinathyntdiae) sel ket baprapthad
CnghLeq.etg%é , Nature (1975 256 49; and MIs i p to
AT 8t af"*SRaflr& 16779266, IeE1dy56) tics thiswallyy used.
cfbis . method igégﬂfgcgivg for .obtaining hvbridomas
“Usi ng - HG RTPHeft&i SAE AyEForna9cBIFP-§tFaPRs at Rac ke
a¢anpe=L -suppihve in amnopterin. 48 Specifically,
unfused cells and the hybridomas can be cultured in a

HAT mgdi L Abereb 580881 Vit o eptida oF
awi#ggté%ﬁ%%ﬁ%ggis?a%?Cﬁ%bﬁ?%oh&%nfop?%ﬁ%T%“éﬂa grow.
iﬁﬁbrEleQaﬁgbbnnro§u§b895359Q‘liE|QQ§§e(gh%ﬂhQ%)with
Forexanol e, nmethods known in fhe art, “such as
hagthy+eetibukaseriga- purityagarose, and limting
dilution nethods car be used as nmethods '-for cloning
t he hybrianonesdy (seetee goreBanbatayveB: Mnasdn Shanl ey,
MS.: Selected Methods in Cellular Inmmnology, WH.
cPreéntA RMdiToRpaAYngSaniFrancivsco hO8ANLiqeh BReseding
met hods, the limting dilution nmethod is particularly
“Gr 8f 8raBrarcI RetAPS ABEhsAllpeedapsansibhdas sr aroduced
.fe-us-der_ved fibroblast s-rains or normal nouse
“spl'&fhfe, “ThuRtiS® BY PHS6-t&d-é8Fks are inocul ated onto
a merop.ate. n the other hand, the hybridomas are
di luted to o, 27 -TPeey prodlcing cells that produce th

o

antipody against EPHA2 are fused with myeloma cells

according to & method known in the art (e.g

.. Kohler and

Milszein, Nature (1975) 253¢, . 4

\O
(02}

-4%7; and Kennez, R.

2

ec., Monoclonal Antibodies, p. 365-3

[0}

7, Pienum Press, N.V.
(1980)) to thereby establish hybridomas, from which
monoclonal antibodies can also be obtained.
(2} Production of anti—-EPHA? monoclonal antibody
Exanples of antibodies which specifically bind to
EPHAZ can incliude monoclonal antibodies which

specifica

h

—

ly bind to EPHA2. & method for obtaininc =he

For monoclonal antibody production, the following

process 1s generally required:



to 0.~ individuals/0.2 m in advance in a nmedium This
sol ution containing the diluted hybridomas fl oating
therein is added at a concentration of 0.1 m/well,
and the hybridomas can be continuously cultured for
arproximately 2 weeks while Qpproxinately 1i 3 of the
mediumis replaced with a né one at regular intervals
(e.g., 3-day intervals), to thereby grow hybridonma
, cones, Hoe wekbsohlayurgranngbsebyabhaant ikady titer,
for exanple, cloning by the im¢ting dilution nethod
ahsigeepeated 2 to 4-ines, and cl ones whose anti body
titer is stably observed can be selected as anti-PHA2
mono¢k bnahe ahepbodyipmaduciing hybrademuistr 2h8S an49 gens
Exanpl es of the hybridoma strains thus cloned can
thpelgde inybritdoma  SH348-cb ldrect thyrhy irslosms SHAom the animals,
F%Qridong SH348-1 and hybridoma SH337-1 have been '
2Gepgsrfedngn el rogly 2GR WERereqittey et comailn sPartent
tgrganisg1DepgsiLgr , National Institute of Advanced
rRdtst PraPPSErercE ™ nd e FiGino gy s Headidyse st itsgkurba
ent.ral 6, KHi.gashi _! -1, 'sukuba, ibaraki, Japan,
p%gpraéﬁacsﬁﬁ%&l has been designated as SH348- with
Accessi on. No. .FERM BP-_ 6,. and .hybri dama SH33% - has
bee?fﬁ g@érgﬁéfe ‘a?‘Sé%%i?glqﬁT .‘c(ﬁéiﬁﬁ(ﬁbQQ?lq#H@@ff
rBB=r1883¥¢¢ LR m&@egkgégmg speci fication, an anti body
produced by hi bridorna SH348-1 is referred to as
" SH348y | £ he aBdednozapki produged by hybridoma ..
SH35-1 is referred tg agggﬁéﬁs-o 75I*g%§gér%§gyéfpoﬁp“
aot ibodgebonalucamts bediles sy dhdriydomncul ture The
hybri domas t hus sel ected can be cultured to thereby
ef fi ceenthy sbtai nfnendetonalb anhibeduesaPri-8h, tQsthe
col-ure, _s preferred that hvbridomas Producing the
PRBABEF&NERcaRN tidPEYofo i Angregststshoul d be screened.
For this screening, nmethods known Der se in the art
L) the step Ol dividing into single cell ciones

[ L

(cloning),

Hh

(g) the step of culturing the hybridomas for
producing monoclonal antibodies in large amounts or
raising hybridomea-transplanted animals, according to

circumstances,

(h) the ste

'g

of studying the biocactivities and

binding specificities of the monoclonal antibodies thus

produced or assaying p

4

operties as labeling reagents, etc.
lereinafter, t nod for : ]
H nafter, the method for prepar:ing monoclonal

ail in lin
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antibodies will be describad in de

steps, though the method for preparing
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limited thereto. For example, antibody-producing cells

other than splenic cells and myelomas can also be used.



can be adop-ed. The anti body titer- neasurenent
accordinc to the -7 S present invention can be
performed, for exanple, by .7 T as described in

par agraph (b 50 The hybri domas obtai ned by the nethod
as descri bed above can be cgyopreserved in liquid
nitrogen or in a freezer at -80C or |ower. Moreover,
-the conpletely cloned hybridomas can be passaged
severBliiAl i oespant aa Hipokgbepr (HAS mediruBrexeephrokohy
am nonterin) and then cultured in a normal nedi um
tahangédotheseflesnribacgebsval eaculdaunedss sperfenmes oy
rotational culture using large culture bottles or

spi MAeFeRVE¥ ureartfasupephatiant odbtaenedotnithhbs the
| arge-scal e culture can be purified according to
pﬁﬁ?%ﬁ&s1R§PPtRﬁﬁwnW@93Phé§§ cdeimilced liyn stytmes hawrsti, z eliats ing
as gel filtration, to obtain monoclonal antibodies
MGHPERREpecPFFL APy PBFRATES CHOM FrE6HAdi1e i Stsise. nor esent
L nton, reover, the hvbridomas can be ,
r;—ﬁ%‘lﬁ@%é?pfo%gﬁﬁc firect 84 (& mitCERSF SR SS&HE S

Li g her 2668:9~o1:BALELC). Qr. _Nu/Nu m ce and grown
R A S e e b5t KR rorberarareantt Body
notnbhewpr €S@Abyni BVERLQD L sharge ;gmuynts. For the.
intraoeritoﬁggwnagéiﬁ%ggfafﬁiii%%réhd%“off"sd@ﬁ &s°°
b2, 6540, 314- hatrgepkhvl oentadecane (oristane is

adm ni stered beforehand (3 to 7 days before the

adm (b s-Patbanationobtakf- a5ekespi-Bgliak ger ~anmpunt s.

For exanpl e, an i nmunosuporessive agent is

i nt raperinoheats Obtajeetedni Bragdvanceato Hhe-Ai ge-pf
the sane |ineage as the hybridomas to inactivate the
aFIgBpnss w2dldipswhaber tht66 tskilQchibr itema rel ofer
cells are allowed to float (CCm) in a serum-free
eﬁ%@?ﬁﬁ? gRPPrLiete or incompliete Freund's adjuvanits, or

-y

other auxiliaries such as potassium aluminum sulfate, and
experimental animals are immunized wi<h these lmmunogens.
Animals used ir hybridoma prevaration methods known -n
the art can be used as the experimental animals without
probiems. Specifically, for example, mice, rats, goats,
sheep, cow, and horses can be used. However, mice or
rats are preferably used as the animals to ba immunized,
from the viewpoint o ths sasy availabili:y of myeloma

cells to be fused with the extracted antibody-producing

used are not particularly limited. For example, mouse
linsages such as A, AKR, BALB/c, BDE BA, CE, C3E, 537BL,

C57BR, C57L, DBA, i, HTE, HT1, LP, NZB, NZW, RT, R III,

PN



5 this solution is intraperitoneally adm nistered to
the mce. Ascites are usually collected fromthe mce

when abdomi nal distention occurs by accunul at ed

ascites. By this nme-hod, nonoclonal antibodies are

obtained wth a conCentrath?n approxi mately 100 tines

hi gher than that in the culture solution. The

nonocl onal anti bodi es obtai ned by the nethod can be
Spuri Biied By, mehHods odeser ikked lithe fofls XRIPIL BRI M Tewis

D. N.: Handbook of Experinental |munol ogy, Vol. 1, I%, ’
SPreguBl aBRwelkySchEnt i BNG Bul irgatdnens ca@xfer ¢, {1978) .
- Speci fic exanples thereof include amonium sulfate

prectpetathbre et =ftsrasnobe, oboniexchapgr, for

chr ot ogr aphy, and_affinity chromat ography. For the
CPETPt Fcat FBRI1EERF ShePElERLY dpaldralide stmimatlcanalsuch as
Cﬁg_ib0d¥ purification kits e.g., (MAxclran | Ki-;

Auf 8RE0r ed™by PRAr FharaSEn&)vesndabisealtioks scaarals o
g used as conveni ent nethods. The nonocl ona

anfi bodi es thus obtai ned have high antigen

spechfic Yy f . (h) Assa nocl onal .

antﬁ%bdﬁééyﬁTég?g%’?pb én% gﬁﬁégagéL t he RABABCRBAaF e
rapti.bpdi esebhus,obt ghne Ae determned as _.

descri bed IB% oW, .ﬁlh:rr‘ gtc,{ﬁ%ia“ﬁp%étse*draf’génﬁvfi%%ni on
afekrBodscbnpbudgmub heeQUchnt er <rethad, ELLSA. and

RIA. The Cuchiteriony ne?ﬁod%n§q§6ﬁ%é2?gnfgbd?510n
compatibslatycencenhyaloos preQoedulse dbekrad p@Wistear .

concentration of nonoclonal antibodies. 52 On the

ot hefotreands r wheincd hea Elh $Ae oreRhbeliSpbUseHgi the GULLYREsn

supernatant is directly reacted with an

fant pgenandsbpBrdreobid iphase,. andthurihee, darkikedigse

conpati ble with various i nmmunogi obulin isotypes and
are alsc preiferadbly used in consideration of =ne

antigenic homology between humans and mice.
These mice or rats ars breferably 5 to 12 weeks old,

mor
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7 6 to 8 weeks old, at the time o

-

immunization.

For the immunization of the animals with EPHA? or
the recombinant antigens thereof, me-hods knowr in <he
art described in detail in, Zfor example, Weir, D.M.,
Handbook of Experimental Immunology Vol. I. II. ITZI.

Blackwell Scientific Publications, Oxford (1L987), and

|

Kabat, E.2. and Mayer, M.M., Experimental Immunochemistry,

r

Charles C Thomas Publisher pringfield, Illinois (1964}

02

OZ these immunization methods, a method preferaple

in the present invention is speciZically illus=rated as

described below.



subcl asses can be used as secondary anti bodies to
‘thereby identify the isotype or subclass of the
nonocl onal anti bodi es. Moreover, comrercially
avai l able kits for identification (e.g., Muse Tyner
Kit; manufactured by Bio-Rgg Laboratories, Inc.) and
the |like can al so be used as nore conveni ent nethods.
"Furthernore, the proteins can be quantified according
to aSpetifibewty,mehkotheand ateCdremleat] s MBINAD 5oy as
usi ng absorbance at 280 nm[1.4 (0D280) = ng/m | :
dnehasogl obulani]ig(r8)e@hars iant i hodi ess Jhe- aptd body of
the present invention enconpasses the nonocl ona
BA-TEETP ragaiinsts kAR ldy wet | iresrggenet ¢ €ne £ BTOMD na
anti bodies artiri -sally nodified for the purpose of,
Fofee¥anpl e, reduci ng xenoanti aenicity agai nst
hunma s,nfgg exanpl e, chineric, humani zed, and human
ant i E8dr§§s;— ' ThE8Se CARPI-PSdi 8$Scar bethr oduced

cQr.di_ng.t.o _kno nmet,hods. FExanpl es_of the chineric
ag’%”t‘?%%dy%i“ﬁ&“u&é’m%ﬁs ant iIEhF T8 of Yars i e iam
; ~ant. .regi erived _from, species different
l%?%%f%%ééﬁ%ofﬁgﬁjgﬁﬁmgbec§PW8§FFaEﬁOniﬁéF&&ée@CY can be
GhRIARIIC nanti; hody. .G J sin use-derived _variable
regi ons g%d hgﬁhﬁ?' f?%éﬁ*@%%g ant? regi oHEE5 L | oi ned
scngetikeratsee RroGaNat limGad-; S Bl
6851- 6855, (1984) Exanples of“‘t%%iccin“usna%nr?izgﬁae'-a‘-n Tty
icaraprelitidecan aant:iredycomar i:si Ngd humanderj.ved .
antibody with conplenmentarity determning regions
OPEDRSY: tepl desd vintunitdaaserof anot her species (see
Nature (1986) 321, p. 522 525) and an ‘anti body
conp¥Rsi agnanharaatanti bodydwltho€DRheS@@HERERSs aREraxrs
sonme framework am no acid residues replaced wth

RGSE1HE QRofmer toRsciods aIEIR dgreafds nignnieeiezdd) the

individuzl differences ti

o)
o
]
()
O

£, etc. The antigsns are

generally administered at 3 to & dos

M

s preferably at 2-

TC t-week intervals, more preferably at 3 to 4 doses at

N

- to 4-week inzervalis

ra -— 3 Sd -— Ly VY
Moreover, the dose of the antigens differs depending
on the type of animals, the individuazl differences

thereof, etc., and is generally of the order of 0.05 to 5

-

IS}
ol
O
W

prererably 2 to 4 weeks later, more preferably

weeks liater, from such antigen adminis=-ra-ion.
Ir this context, the dose of the antigens in the

bocster diffesrs depending on the type of animalis, the



90! 07861 and US6972323). Further exanples of the

anti body of the present invention can include an
anti - human anti body. The anti- EPHA2 human anti body
means a human anti body having only the gene sequence
of a human chronnsone-derivgg anti body. The
anti - EPHA2 human anti body can be obtai ned by nethods
usi ng human anti body- produci ng m ce havi ng a human
t@hFomqsomEa&ea@mﬁmi(pon&@lm g n t

H and J chains (see e . n%%n??ﬁsg K etégq§vquy <0
CNat e fGenetdan®lel9FD):r “gﬂ 133-143; Kuroiwa, Y. et
al. Nuc-. Acids Res. (1998) 26, p. 3447-3448;
Yoshiday M0 eeva- latefni makrfEekbh yTechrologpy Basi-e
and Applied Aspects vol. 10, o0. 69-73 (Kltagawa Y.,
HWE?SE&&*°?aDéﬁd2—1q Fadags ddgar, AdamernAdaderdc

cPublishers, 1999 and Tom zuka, K. en al. 9roc.
Hé FICACEA-SSEF. LUBRNCROGE)S [FOm22 22T .ant Wodser such
Lrans @lgna i_mal s, speC|f| ally, genetic reconbinant
PaRrma SchFo&S°5F 16 et 2 GHRfLfofimo s n_
1AVY o and Ke nalns i n non-hunman mammal s are
aE en andologkm% R dren i mmunogl obul i n heavy 54 and

artificial chronosone’ vechqugr“rhe Fi R&Scar be
meegated, by ngr paki-ng kAQgkeut, ani ml nd .- ransgeni c
ani nal s and crossing these~ anlna‘nQI%b?éo veriicr=ased
aetikapyiot i-¢ ceel kanape tsansker e Wdh - QRang

- T

each of such human anti body heavy and |lig t ai ns,
ppréfietabl yevéest aps ctentdlnieng ahhe Q@NApﬂgﬁdfgﬁv\ of “he
reconbi nati on technique s, and t ar.slo~m.d car-1's ~
SpP6&aEERG Dg@ﬁ@ﬁuanﬁeconblnant human nonocl ona

anti bodies can also be cultured to thereby obtain

t hese* &P+ BBdPesMEEbArE héor cukbtaneisgpennakant boky

Eis co "-text, for exanple, eukaryotic j isr

&F 8r 4BPY RERRaFRaN 1861 Ssuek tagoCHOiTEltes), to, RIA and

&£¥gghocytes and nyel omas can be used as hosts. '

Ilghinchqigs agggagpnodgﬁc? instead via yeast

The antibody titer measuremen= according to the

e}
]
(D
0

ent invention can be performed by procedures as
des:ribed_below, for example, according tc ELISA.
First, the purifiéd or partially purified antigens
are adsorbed onto the surface of a solid phase such as
96-well plates for ELISA. Furthermore antigen-

unadsorbed solid phase surface is covered with proteins

albunin {(hereinafter, referred -o as "B3A") The

> as A e
Surraces are washed and then contacte with serielly
diiuted sampies (e.g., mouse serum) as primary antibodies

such that the antibodies in the samples are bound tTo the

antigens.



Mor eover, nethods for obtaining phage-di spl ayed human
anti bodi es selected from hunman anti body libraries

are also known (see e.Q, Wrnstone, I.M et al.

I nvestigative Opht hal nol ogy & Vi sual Science. (2002)
43 (7), p. 2301-2308; Carngm, et al., Briefings in.
Functi onal Genomi cs and Proteomi cs (2002), 1 (2), p.
189- 203; and S =iwardena, D. er a_., Ophthal nol ogy
(2002Rrt09rmE3k,, epzyde=2Z43 ) anarioe¥arpl egaa tage.e
di spl ay nmethod can be used, which involves causing

- MRYPEn Sartlitssdye sy @tisaliidslace dilmse t® ahesexprssed as a
singl e-chain antibody (scFv) on priage surface and
aéjeilg)(ﬁqﬂ?@; dades @ ndingy I amddge s (Natdiress are bound
tBiqtechnplogy (2005), 23, (9), D. _105-1116) 55

9 Kt S8V SgnGtHeP fispieay vinshRod canbal-getles Ior
t.ggg#TyMLph,Lp%%%¥ps causi ng human antibody Fab

gla“nt"l Gens BTty ST dgmemDCt e 5 SS@PIoh the

urface of; and _sel ect.i ng phages binding tq 1
B e A s B0 T Wi (il o505t ey raasie o
shirages selected pased ;qn Mé@f%@ i nr_q'llenTgbgCancable:ulate

anal yzed to thereby determ ne sequences
a@RGedghwesy ahti boay variably regions binding ro

the antigens. Wien the DNA sequence of scFv or Fab

bi ndrhg tattbedyabtbgeasnigs celiard fdzed pCOB-sequences o,
are extracted therefrom and expression vectors
thasangtikersegiences Icambec prepaiashantd NMd qiuaeds <
into appropriate hosts, followed by gene expression
evebtidl Ffurrert aift-icbodikes 14 WG 924 101,04% - 0B 92/ 20791256,
WO 93/ 06213, WO 93/11236, WO 93/19172, WO 95/01438,

DWD 495771 5988, 2 TArfrfu.2 IRev Eurmuhol Imn(r994) @Z77. 6, o. 5il;
N4331455, and Nat ure Bi otechnol ogy (2005) 23 (9), p.
FIO5->ET16) 2fhe ARGI5GAY ‘gehels: be t érffor amid yWalsh,
iS50l .ated . and  t introduced into appropriate hosts

N a-Qﬂre { 41%:2 4% PP P

't0 prepare ' dntiBodiFes.* A such a case, appropriate

host ¢..an - s
Fot gxample, Ior the spleen cells, a general method

can be adopted, which involves cutting the cells into

strips, filtering them through a stainless mesh, and then
separating the antibody-producing cells thereZrom by
floating in Eagle's minimal essential medium (MEM) .

(C) Preparation of myeloma cells (hereinafzer,
referred to as "myelomas")

Mye.oma cells used in cell fusiorn are not

particularly limited anc can be selected appropriately,
for use, from cell strains known in the a>t. However,
HGPRT (hypoxanthine-guanine phosphoribosyl transferass)-
deficient strains for which selection methods have beer

established are preferably used in consideration o=

convenient nybridoma selection from fused cells.



expression vectors can be conbi ned for use. Wen
eukaryotic cells are used as hosts, animal cells,

pl ant cells, and eukaryotic m croorgani sns can be
used. Exanples of the animal cells can include (1)
“manmal i an cells, for exanplg6 nonkey COS cells

(G uzman, Y. Cell 11981) 23, p. 175-182, ATCC
CRL-1650), nouse 56 fibroblasts N H3T3 (ATCC No.

CRS- 388} T andedahypieef ohateosr educthiase- gehiselelt-: vag
strains (Urlaub, G and Chasini, L.A Proc. Natl.
XRSadIBSEKO3Y, SNAL-ANS80) (WA L)p: BEKAR-4220)u 10f (pFRhineses-
hanst er ovarian cells (CHO cells, CC Moreover, these
BRGsts 3cdR S8l $6 e MEEI/Mird@l 4 dISRIYE) , MPEXPIESSTSL. T

QtL%QQiesnhavin a nodified sugar chain structure
(&rd 647’ enfifnc Sd LRBPCEXRat B¥ict PU(-dnt itsodyie dependent
t i ¢ actiyvity) or CDC activity. Exanples of such

2§§§ §?§a g“ﬁc@u&e\* ‘c@PFs NEERBriSiTiy age iH 6AR  (SKO-
bRGor pokahedtherein which encode anti body nol ecul es
Ogréduggﬁgbghfﬁbo%‘"céﬁ%%§ﬁprdn%‘?g%wm'cﬁ'F;ﬁ%OWﬂ%ﬁﬂﬁs
hB&vbn 0 & ,Y~acetyl-gl ucosam ne at the
e ngnae 2 ey Mo 4ode iy P or “more of
conptexss ypephr-ghycoside Li sugar . chai ns.bi ndi.n
to anti body Fc ?eé?o%sg(séegéégﬁzfgglﬁg)?Dﬁﬁéﬁ“c =2,

fopr ekampat, c Aeellisaar € yweedy1exarples jthereof (gan,

i ncl ude Zscher _chia coli and Bacillus sub- - "--is. "’

The @n¢sbodylpeserefnknkesestpbglinteadused i BbBropriate
these cells by transformation, and the transformed
megibg, ape edbmpied iam Bi-traduandbtaivedanti Gedives.1 cihe

i sotype of the antibody of the present invention is
MREE Ul §HPRdSNgRE cex anphesltteméok i Retsde agCefhasb
Lﬁg2,4| 53, or 1g&4), 1gM I1gA (1gAl or IgA2), Igo,

IFRd2 Tt GE an@Reah Spref BPIBRE S8EMOdE hegBiard tleg) referred
<Noreover, «{he anti body of the present invention may
beS&n anti bodyCf I eEnfURRIEAETERE AAtingEnasiagdRngne] ,

i N cema . ; .
a® &gvove's Modified Dulbecco's Medium (herein

Al
Hh
o
(D
[

reerred to as "IMDM"), or a Dulbecco's Modified Eagie
Medium (hereinafter, referred to as "DMEM") and

subculctured in & normal medium ie.g., an ASF10<4 medium

(manufactured by Ajinomoto Co., Inc.) containing 10% FBS]
4 d £ 12 fusicn z s =
3 to 4 days before cell fusiocn. On the day oZ Zfusion,

2x10" or more cellis are secured.

(d) Cell fusion

Fusion between the antibody-producing cells and =he
myeloma cells can be performed appropriately under

conditions =hat do not sxce

n

Siv

[¢)

1y reduce the cell
surviva. rates, according tc methods known in the ar-
(e.g., Weir, D.M., Handbook of Experimental Immunology

Voi. I. II. III., Blackwell Scien-—ifi~ PubZications,



of the antibody or a nodified formthereof. 57
Exanpl es of the antibody fragnent include Fab, F(ab2,
Fv, single-chain Fv (scFv) conprising heavy and 1|ight
chair, Fvs linked via an appropriate linker, a

di abody, a linear antibody, ,and a nultlspeC|f|c

anti body fornmed by antibody fragnments. Furthernore
the anti body of the present invention nay be a
Omilotrids paeigf7iyc amnti Bedwy +hawi.ng %Qﬁplgdygi y Mg at

| east ns twe different antigens-. . - - 'Sich a
Erpeadies tadudhiny nbiches itswa vantdrgens 5( IC ehomdd SREeiifdie~
antibody). The "mul -ispeci=ic an-i body" according to
SpEATEEeSent iTAvéRien (ERGdnpasses antibodi es havi ng

specificity for nore (e .g., -hree) antigens. The
nultFQpecF?WElénthéﬁ?meséd as-hhe ahtichodyvolvekh&ixing
present invention may be a full-length antibody or a

P aGRENTOGE ~SGOR SR NENCRBody 306, &ne avR(iars) 2e1ls in &
bbb%g&%lflc_vantlbod a The blsneC|f|c anti body can be
‘prepared-by ~2biAd |ﬁé KESYy (&n@ -I'i Gl YErrdivRe nEHS Lyaiods)

off bW i hodies .ar .can 0 be prepared by fusing
“hybri on%gta prgagcﬁ%g noﬁ&gﬁgngl éﬁtﬂ{%ﬁﬁ &4 SHFFST ent

skramm eashnat her, phkopLepaLe Jbispecific
antlbodyBSrodﬁglﬁg f%sgdgcefﬁs§ V11%%in et al .
Nat upe {d983)m308eaP; SBL- 239 ~1herantihody of the
present invention nay be a singfe- charn anflbody
spaksdiceteyr egctipiasiseFel. dERerigghenchai n anti body
is obtained by |inking; antibody heavy and I'i ght
Chalﬁp@hlEgﬁ@DSvylHHGDOﬁbypgﬁhkﬂepklBKQFOW(PLUEgLQUQQ =
The Pharnmacol ogy of Mnoclonal Antibodies, 11
DPR@@éﬁbéFg -8rdMgoreoedent 3pru0@emd¥@ﬁh&gsoN@@1gqrk -he
.. 269-315 (1994)) and Nat ure Bi ot echnol ogy
aPEééQF} -P3OdUFing126.1538RC Mbehods lbor peepar brg theed
S|ngle chain antibody are well known in the art (see
8. §. DU 8 OPafenPONgEThyiens glycol having a molecuiar
welght of 150C to 6000, preferably 2000 <o 4000, at e

- o

temperature of 3C o 40°C, breferably 3% fo 38°C, for !

to 10 minutes, preferably 5 o & minutes.
(e) Selection of hybridoma group
A method Zor selecting the nybridomas obtained bv

The cell fusion is no= varticularly Zimited, and a HAT

(hypoxanthine—aminopte:in—thymidine) selection method

(Kohier et al., Nature (1975) 256, ©. 49°3; and Milste

ir

et al., Nature (1977 266, p. 3550} is usually used.
This method is effeciive foxr obtaining hybridomas

Lsing HGPRT-deficient myeloma cell stra‘ns That cannot

survive in aminoptexin.



4, 946, 778, 5, 260, 203, 5, 091, 513, and 5, 455, 030).
inthis scFv, the heavy and light chain V regions are
l'inked via a linker that does not form a conjugate,
preferably a polypeptide Iinker (Huston, J . S. et

al., Proc. Natl. Acad. Sci,gU S A (1988), 85, p.
5879-5883). The heavy and Irght chain V regions in

the scFv may be derived fromthe sanme antibodies or

may Beedefivedlfr ommdibber eslllsaBhidbe@icesvF9homas can
exanple, an arbitrary single-chain peptidé of 12 to
bgocpésindeds iins ausidd amdihe peptirde-ddnken: SOromiyki ng
the V regions. DNA encoding the scFv is obtained by:
ABRNPPPIYIAG, TS St-ampl avds:ddmes uld -Hengirh Seyuenses

or p ;gial sequences (encoding the desired am no acid
sequehteVoRipNALBRE0BERGLENE SRRy onkai 1fcapnheayy
chai$ &lgg ion of the antibody and DNA encoding the

| i ght “thalr A or <t i GRtPeRai AROVTr é§i 6A<t BeFeofucbyaa PCR
m3et hod _usi griner-_pairs designed for both ends

f he eoF;§gggs§UbSSGUeﬁ9F§o§UVt LEM3SHNG [ oA on
meRRBdkng thg-peptide | inker portion.in, conbination
with a priner ggiP %Ss#gﬁégdro-Féép' e e DR GtdRas
(eBds<of .t hgakinker sequenge tQ the heavy and .Light
chai n sequences. NKbreover, oncgkpﬁg’ %%ncﬁﬁﬂnﬁLﬁﬁb
Mscthudesiprepatedar exRuessoRR ,Vvector +.cantai ning 4 he
DNA and hosts 59 transfornmed with the éip%28%2ﬁwdbmpany’
Seactoesctéanobe 10B0aijnedoacenednget aoatandgL d; net hods.
Moreover, by use of the hosts, the scFv can be
débvaipedmatbordiagrectitandarly pretfoeds.<For these

anti body fragments, their genes are obtained and
expressett § Mmeheodanteadyrassaboves and theushastsyean
fbe al lowed to produce the antibody fragnents. The

-ant PBody - of ~FRepr €3eRCIFAVeAOLSs waycheca —potyel, onal
agngkggdybﬁfbicg is a mxture of a plurality of

ant I - EPHA2-anfrGodes drfEer PRGC / aricaoraeice .

Seq%ﬁ@°ﬁ§e.other hand, the hybridomas are dilutsed to 0.2
to 0.5 individuals/0.2 ml in advance in & medium. This
solution containing the diluted hybridomas flocating
therein is added at a concentration of 0.1 ml/well, and
the hybridomas can be continuously cultured for
approximately 2 weeks while approximately 1/3 of the
medium is replacad with a new one at regular intervals
(e.g., 3-day intervals), to thereby grow hybridoma ciones.

For wells having an observaplie antiboecdy tTiter, for

example, cloning by the limiting dilution method is

repeated 2 te 4 times, and clones whose antibodyv titer is

stably observed can b

()

selected as anti-EPHA2 monoclional

antibody-producing hybridoma s<rains.



One exanpl e of the polyclonal antibody can include a
m xture of a plurality of antibodies differing in
CDRs. A mixture of cells producing antibodies
different from each other is cultured, and antibodies
purified fromthe culture gan be used as such
"pol ycl onal anti bodi es (see 2004/ 061104) .

Anti bodi es obtained by binding the antibody of the

presertmb¥eNbEORNW hRpYaKIcES Pl8GW esnﬁuc'jﬂ"o 2d can
pol yet hyl ene glycol (PEG can al So be used as e

imgdivfdee thviarimonfa t9HS 4841 hody . nwatck@ﬁmf%ihe

anti body of the present invention nmay be a conjugate

Hofotildese antidsodi esd dryred ddrid S iver-1 HAES peen

(|nnunoconjugate) Exanpl es -of such an anti body can

deRASEdE e oF wydt-e$ 0B hedi By biretinug: tdese pazent

anti hodies to radi oactive materials or conpounds

KA G D °§W§r—rre’f’c“c&lrod‘15ba401‘e’:r’i ects{iNattur e Bizateohned ogy

-12 O%SL_O ~% ~. - . . 1137-1146). 60 The obt ai ned

LSETbGdires Cawnb€ BUH 3SR AOTY hotAsifrredis . T § ke
tihady s ratlon and pyrification, any

Cgfellpa;lglat ?één%g%rl filcat oﬂ‘ mETHOtP &rs e Gt s uBApan)

otieins & e -used. ,he antibodies can be separated
Hgjﬁdlpuorl fi e§4l% - é%gs} oprl%at A %éalte‘cci ITg HmMFS—- wite

aeeEbisnicng N S orrExagy e, n t ogra £ol.ums,
filters, uItrafr%Imt:%ﬂtl Oonelésé 'sal ti n&-ou B gin‘;y/‘s 5> has
bmrval@rsyb@m_@% gel ﬁiﬁesﬁ—r‘oﬁho*:e&l&oé‘eqrorp @af%@%
and isoelectrlc focusing (Strategies Tor otein
1R@Gi7f.i cati on and Characterization: A Laboratory

Course Manua-, Daniel R Mar-shax et ai. eds., Cold

Spri AY IP:arDQESEabosaEGLyleraeiar(,1%916)ama5)@ay oroduced
Antl bodi es: A Laboratory Manua-. Ed Harlow and David
Plya A& PIEEPEaSHE G — “Harsh ore Aeaboraatiar s 1988)9s-1'hougty an
the separation/purifica |ore method is, not limted
2PhePery. P PRSI £ Yo il YeHrisl R0 gitbhy-1 i Insdes afdd nd yae
% ror_qugraphy I on- exchange chr omat ogr aphy,

vdrophobi c

(g} Preparation o monoclonal antibodies bv
hybridome culture
The hybridomas thus selected can be cultured te

thereby efficiently obtain moncclonal antibodies. Prioxr

tc the culture, it is preferred that nvb=id s iuci
X © hypbricdomas producing
the monoclonal antibody of interest snou.d be scresned
For this screening, methods knowr per se in the ar=

The antibody Titer measurement according +o the

_“

present invention can be performed,

14y

“Oor exampis, by ZLI3Z

as described ir paragrapn (bi.



chr omat ogr aphy, gel =_Iltra=ion, reverse-phase
chromat ogr aphy, and adsor pti on chromat ography. These
chr omat ogr aphy techni ques can be performed using
| i qui d- phase chromat ography such as HPLC or FPLC
Exanpl es of colums used in éhe affinity
chr omat ogr aphy i ncl ude prot% n L and protein C
colums. Exanpl es of colums based on the protein A
col urne mym&imﬁnﬁyp@bLéhnE@Fgﬁ,t§BDHaFH§S EsFdescriped
(Pharmacia . -r:- Mreover, the antibodies can also Be
apavefted bbroungbptrhektvabf ini 1y qhen anti-gers usi g a
an-z-igen- immobil-41 zed carrier. 61 3. Propertles
Inéeanti bodygofCctde psesent invention. The anti- EPHA2
anti body of the present invention obtained by the
met MK $Ri5e Y hethol Cow hgtplppeidnes: hybfidionae can be
antlbody of the present invention has the follow ng
p%?%@%??|§§vgrato “&'SRaving AG asdiimy HaTphesphor pikatet
<EF . ¥r03|ne resi dues; é having an AD-, C activity
%gaFﬂsP BPRASDéx fFEsSPRG CB PPsch}Dh&vpﬁgm&lCD€G~um
cﬂ&%?x&t¥ gggLnst EPHA2- expressing cells; d) having an
antrtunor -~ acr|V|ty in vivo; and e) speC|f|caIIy

bi n Jo Cl pde,cons_zLs---in rof an_amno
acigiég%ue%?%Pre%ﬁggénfed by~ ant ho- 5 Pd. “RbST°426 to

¢584,0f SEQ,D:NO 8 LA-Lhe sequence . Exanpl es
of the anti body ﬁaV|ng such%gfogér i %85%% ncl ade ™=

°és
any mnengaih bogy: sebestgdsframihe greyp- aggﬂé'éghggre
of the following ) -0 4): 1) SH348-1, 2) an antl

cahi oh pecoghezdescadrepnbope mb@@@@@lm%d*bkn%%nagklQg@gc
produced by hybridoma SH348-1 (FERN BP-10836),

skilled in the art, such as gel filtration, to obtain

monoclional antibodies which specifically bind to =he

protein of the present invention.

Moreover, the nybridomas can be intraperitoneally
injected toc mice ©of “he same lineage thereas (e.qg.
BALB/c) or Nu/Nu mice and grown to obtain ascites
containing the monoclional antibody of *the present
invention in large amounts. |

For the intraperitoneal administration, mineral ol
suck as 2, lO,l4—tv_rame_nv_ pentadecane (pristane! is

administered beforehand (3 to 7 days before the

administration) to obtain ascites in larger amounts.

same lineage as the nvb*ldomas to inactivate the T cell

-

20 days later, 10°% to 10’ nybridoma blone cells are

2.18

LT

allowed Zc float (0.3 mi) in & serum-free medium, and



3) an antibody which has the am no acid sequences
represented by SEQ =D NGs: 59, 61, and 63 -7?: the
sequence |is-inc as conolenen-arity detern1n|ng
req_ions in the heavy chain variable region and has
the am no acid sequences represented by SEQ TD NGs:
65, 6 , and 6 Gin 62 the éequence listing as
conpl enentarily determning regions in the Light
tehal Bolariidh e J agianp tyl cterized.b
the following i) and |f% 5Hhé%}%wng aqﬂéégi 6I$W1‘ d
mpept.i descotpsi akBguaiaalineciackd SeGHence rLepsasent.ed
by the general fornula (I):
2 oRRKHL HEDRIH -SFERIN2-1EDRM2> FeRH3-HSDRRE- R A= d )2 Whersd n
FRH1 represents an arbitrary am no acid sequence
consBy¥t Fhgsofet8otio 80nanineazacikas;ibcORHEs BeRr @sentis eq
the amno acid sequence represented by SEQ ID NO 59
Wikt Re O@%f@euqrstamomaleperﬁﬁneam A& afan
amng acid sequence consisting of 14 am no acids;
CﬁRHénreﬁre§ %?’%lﬁ?%ﬁh%ﬂ? -aci d sequence represent ed
Sg 1 in__the sequence Listing; rR:3
repr enWQHSHLSPBrtPEryDQHrﬁé Oﬁeﬁdn§éq@en§e° method can
consi std; n o aci ds; resents the
b %o aci gi sequen%e repr ess“eri'Ibe“d1 W'SE@rPSX"N@lSGS W=y

rthe  SEQUERCS | | resents
arbitrary a?ﬁﬂngﬁac sequence c%@&%%’o%oﬂ ani no-/

1aci, ds) aeeiln SHIeSE i Ng Cud% nked to e
ot her through peptide bonds; ||)’haV|ng a

chai sppol ypeptkdRoteBPELskAgral, ~3HHA0 4 quence., _
represented by the general ?orgﬁlgﬁh ?ﬁbg éﬁ #%CDﬁLC
PrERL21CBRL2FRIga- CRRI:—ERL4r,( 1br W@I@QFRL
represents an arbitrary am no acid sequence
CESRBIPSIIMG DBy , 2B nainiartd iaditys cHEDRlatbgrepgsent s the
am no acid sequence represented by SEQ ID NO. 65 the
in tﬁo The purification, commercially available

monoclonal antibody purification kits (|

(D

.g., MAbTrap GIZ
Kit; manuiacturec by Pharmacia Inc.) and the like.can
also be used as convenient methods.

The monoclonal antibodies thus obtained have kigh
antiger specificity for EPHAZ.

(h) Assay of monoclonal antipbodies

The isotype and subclass of the monoclonal
antibodies thus obtained car be de=ermined as described

First, examples of identification methods include
the Ouchterlony method, ELISA, and RIA.

The Cuchteriony method is convenient put requires g

concentratlon procedure for z low concentration of

monoclonal antibodies.



sequence listing; FRL2 represents an arbitrary am no
acid 63 sequence consisting of 15 am no acids; CDRL2
represents the am no acid sequence represented by SEQ
ID NGO 67-in the sequence listing; FRL, represents an
arbitrary amno acid sequence conslstlng of 32 am no
acids; CDRL~ represents t heZami no acid sequence
represented by SEQID NO 69 p~ in the sequence

l'i stongtnandthB:- H4nkepLesgNt§a bi tr I am nao .
aci d sequence conslgtlng of 10 aﬁr%gh §b| wheF&iSh

thikes@ 12Mre0 sageds kel irked 10 +6 § .vyj hou%h
peptide bonds. 5) 5:35 7-1 6) an antibody C ]

angd ggni-zes oaweepistodde - phagegnizzed ‘Wr‘%@ntalrpoﬂyoales
produced by h_ybridoma SH357-1 (FERN EP -1083, 7) an
cafpibody ewhiich has ithe amunmcagichSequenttsSpes and
represented by SEQ ID NGs: 71, 73, and 75 i'n the
S§€&&éﬁé§5 Pﬁstpﬁghésaceﬁpbememwwmﬁ)adhﬂnﬂdmdyrﬁb thereby
regions in the heavy chain variable region and has
lfjﬁ C&A N6 NEC LG O LyBGU BFic 89brdpses erit 6t eh yncSEQ eNOs:
78, and 8_ in the sequence listing as
%BFSneﬁtarlty deternmining regions J--n the |ight

char bl e region an_anti body accor.ding to any
one % g f??g“”bnirabtér?ziabﬁv #hesfePFomrng i)
l@agalk)caLlohaVIHQ a heavy chair- peptide conprising

an amno - acid sequénce represented“byI?%ﬂfiﬁaﬁh%%A DY

BfiermakiargboERE 4 o sDRI - FREZ- CIRE=- - 7RH, - CDRE3-r1__ .
RH4- (T) wherei n ERAl Pepresents an aﬁpltfﬁrfuﬁﬁtnb used

2aCmdreeguenece i ee@Ngkshipg of 18 30 am no aci ds
sequences; CDRH, represents the am no acid sequence

L S B 1 )

l'isting; FRHQ represents an arbltrary am no acrd
agequende ctonsi Soilig-abwi4 ariched aeids GDRM2 a-ion

represents the am no aci d sequence
metnhod using absorbance at 280 nm [1.4 (OD280) = 1 mg/ml

immunoglobulin].

(3) Other antibodies

The antibody of the present invention encompasses
the monoclonal antibody against EPHA? as well as genetic

recombinant antibodies artificial

[ W A

t-h

ied for th

Fh

odi

3

y

o

purpese of, for example, reducing xenoantigenici-v
against humans, for example, chimeric, humanized, and

human an*ibodies. Thes

M

antibodies can be produced
according to known methods.

Examples oZ tThe chimeric antibody include ar
antibody having variable and cons-ant regions derived
from species different Zrom each other and specificalliy

include a chimeric antibody comprising mouse-derived

varlablie regions and human-derived constan- regions



represented by SEQ ID NO 73 in the sequence listing;
FRH3 represents an arbitrary am no aci d sequence
consi sting of 32 am no acids; CDRH represents the
am no acid sequence represented by SEQID NO 73 in
the sequence listing; and FRH2 represents an -
arbitrary amno acid seque de consi sti ng of 11 am no
acids, wherein these anmno acids are linked to each
jotiher thogeugh rpepld-derhondss: andddy. havi 3 I ghtg 4
chain po_'ypeptlde conprising an am no aci d sequéence ’
oBéprésSent ed g ayhe general formula (IT): -FRL-
-CDRL_-FRL2-CDRL -"RL3-CDRL:-FRL~- | ) wherein FRL,
r epr EBemp3eancdr bher anyaatized acicd c3eGUEREE include arn
consisting of 23 am no acids; CDRL- represents the
CHFLREAYadirsdgdence mepresert sl dy SEQHIIN@i=:NO n
the_ sequence listing; FRL2 represents an arbitrary
CRRPAGTERTG T ide daiTeaTdorigids ti gy wfs 18 DR )nareadiatesd with
- LZ represents the am no acid sequence represented
S8EQ BNORSF9 SR C1SFe ($&FudREe s stidfp) FRL, o. 522-
shepresents an _atbi trary am no acid sequence .
E3nsiEE Ay 6F32°% ARG Fs-RCHRIBINA e Fresdfdy e CDR
ami [ yence._repr ted by SEQID NO 81 in i
s benss T R R B IR R o e s revlaces
wakbi trary. ayp sid sequence consisting of 10 anming
aci ds,n%r\l\sk%e?g %%to%gls“é %%“ﬁgvgscib sn‘:zdr% qria%(e]d%t o S&xc i
Jovbes 6t hmeuagls epeptizde bonds. 65 (2) another anti body
of the present inven-:ion '-Las the follow ng
propeuttesrapxbfpir: 3y bawi BAAAR bit ¥ntOnrasent
phosphoryl ate EPHA2 tyrosine residldes; b) exhi bit ing
iamesffiect cein decrleas rg amHERHAZaProfwidbdevelrnaChnt:-
havi ng an ‘ADCC activi -y agai nst EPHA2- expr essi ng
Eggﬁpspuman antibody means & numan antibody having only

the gene seqguence of a human chromosome-derivesd antibody.
The anti~EPHA2 human antibody can be obtained bv methods

- using human antibody-producing mice having a human

chromesome fragment containing genes of humar antibodv E

and L chains (see e.g., Tomizuka, K. et al., Nature
Genetics (1997) 16, p. 132-143; Kuroiwa, Y. et al., Nucl

Acids Res. (1998) 26, p. 3447-3448; Ycshiae, E. ez

Animal Cell Technology: Basic and Applied Aspects vol. 10,
0. €9-73 (Kitagawa, Y., Matsuda, T. and Iijima, S. eds.),
Kluwer Academic Publishers, 1999; and Tomizuka, K. et al.

Proc. Natl. Acac. Sci. USA (2000} 87, . 72z2-727%.

h

For such transgenic animais, specificalily, genetic

t

recombinant animalils in which loc:i of endogenous

lmmunoglobu_ir heavy and lignht chains in nor-numar

I-h

mammals are broken and lioci o

M

aumar immunoglobulin heavy



d) having a CDC activity agai nst EPHA2- expressi ng

cells; e) having an antitunor activity in vivo; and f)

specifically binding to a pol ypeptide consisting of

an am no acid sequence represented by am no acid Nos.

426 -., 534 of SEQ TD NO 8 in the sequence |ist=ng

Exanpl es of, the anti body hﬁving such properties can

i nclude any one anti body sel ected fromthe croup

a0ENSiisfrizn@nefi rishe: Feol 10w it dda - G ag 191§§3é§§é’ 2)

an an-i body whi ch recogni zes an epitope recognized by

aart iditdihady hproadueedt byyybriders: SH3A8- 1o 1(RERN... e

BP-10836) 3) an antibody w rich has the am no acid

FeqUencoy prepeesert echdykSEQ A iNEs £ Hdan anch 63

in the sequence |Ilisting as conplenentarily

SdefTerdi ANAg Crégiseny ithadre atigeadys chai n vari abl e

region and has the am no acid. sequences represented

by SEOrPEVROs: SB52r8PLigng =69 Si k<t e asedoence hiisti mdNA

A2s. camdl gngntagi%y’geternininq_“regiqns in the light

AT A\FarPatl &5 §§i%n DB AnGrbeht iaRy and light
racterized by the following i) and i i) : i)

Cﬁllag‘\?ﬁ“ﬁsg é’*ﬁéa\‘r’ﬁ%ﬁai"rr'ﬁeopﬁ &“egf%ﬁ]ﬁﬂ% ngrarr B neY agne

'&ﬂ%ﬁ"g%ﬁ@-QW#4mwnﬂﬂJg;l%ij;aﬂm"

“CDRAI -%Rﬁ_- CDFéﬁg‘ -SCD@%C?%FE—TZES*(%T“ ecr‘eliJns) ERpaucing
geRiRr-asente ot i3kt AL ARG, acld sequence,. .

~ consisting of 18 to 30" ani no aC|&g?'é%%ﬁ%?%#ﬁ%ééﬁi§lso

Heheulaniree ael dnsequsNCHYSER! esened by, RFQID N 39 |

in the sequence listing; FRH2 represents an arbitrary”

carhithrsaciute rs@queince consi sting of 14 am no aci ds;

CDRH2 represents the am no acid sequence represented

by SEQ ER-MCcoftekn, the sequenee ldusdiRe:iFRHe:1s,
represents an arbitrary amno acid sequence

PEGHSITRN g Tef@2 igmi me lalod dsy cICBRHTHO eny esent Syiidteocytes,
am no aci d sequence represented by SEQ i D

and myelomas can be used as nosts.

Moreover, methods for obtaining phage-displayed

numan antibodies selected from numan antibody libraries

(2}
1

are also known (see e.g., Wormstone, I.M. et al.

Investigative Ophthalmology & Visual Science. (2062 £3

)

(7;, p. 2301-2308; Carmen, S. et al., BrieZings in

Functional Genomics and Proteomics (2002), 1 (2), p.. 189-
203; and Siriwardena, D. et al., Ophthalimology (2062; 106

(3}, p. £27-431).
For example, a phage display method can be used,
which involves causing human antibody variable regions to

be expressed as z single-chain antipody {scEv}) on phage

5

surrace and selecting phages binding to antigens (Natures

Biotechnology (2003), 23, (9}, . 11C5-1116).



NO 63 in the sequence listing; and FRH4 represents an
arbitrary am no acid sequence consisting of 11 am no
acids, wherein these amno acids are linked to each
ot her through peptide bonds; and ii) having a |ight
chai n pol ypepti de conprisingzan am no acid sequence
represented by the general fornmula jl): -FRL:-CDRL1-
F RL2-CDRL_- FRL; - CDRL3-FRL4- (I_ ) wherein FRL1
repriesiest ss@n anbthear yphagknaideldySREYERECcan also be
consi sting of 23 amino acids; CDRL1 represents the
uaatnownachdiseqlerce caepreseMatrourSEQJdY M 6%t gen-
the sequence listing; FRL2 represents an-arbitrary
LantinboaéFdgmseguence beorsipstassg Ofonl THANMNG BUAS phage
CDRL2 represents the am no acid sequence represented
ARG BELEFDING P6RJRR SZncihg sequericedrisst Wiy 97TFRIEZ20 and
Wgeﬁiﬁgegt .an arbitrary amno acid sequence
ohsi strng’ of 32 amino acids; CDRL: represents the
am no_aci d seguence represented by SES D NO 69 in
the dequiente ristPhgYSand®EREESFeprEsenPs antigen
Ptrapy.amn Ld_se uemcg_con;isging,of 10 am no
bgé?%éé W %rg%ngF%ggg“gw&ﬁo“QCF@gyaP§%%ﬁm&@§ S 2each
“sothehc=t heQugh: Rebx i desbands« (3) .anaother antibody of. . .
tﬁe %é':esen{-;I ?Evgﬁthﬁ% aggqfﬁ&ggiﬁﬁﬂﬁﬁsﬁg propérti es
bahdifgels ahelanknAgeR@ ability cc phosphorylate EPHA2
tyrosine residues; b) exhibiting no effect of
decrieesi nehanDERFAZ upreL ebR Level o C)apaying: ap ADCE
activity; d having a CDC act.-- ity; e) having an -
apht gfenapisactbrityeidn CDROscan@nfok sSpeel fHxealal Y ag
binding to a Dol ypep-ide consisting of an am no acid
tseygaénee, r epfessptred shynarientcaci thaNasg 426 steus34 af
SEQID NO 8 in the sequence listing. Exanples of the
Cant PBoBy=RAVERgESGCRIrOperEded ncan appropriate hosts,

followed Dy gene expression to obtain human antibodies

(WO S2/02047, WC 92/2079L, WO $3/06223, WO 93/11236, WO

A4

1438, WO 95/15388, Annu. Rav. Immunol

T
\Xej
Neoj
[InN
[
[N
~
ko
i=N

fa ) o= 3 - : ' B -
33-453, and Nature Biotechnology {20053) 23

temporarily isolated and
then introduced into appropriate hosts to prepare
antibodies. 1In such a case, apprcepriate hosts and
expression vectors can be combined for use.

Wher eukaryotic cells are used as nests, animal

-2

Q
[

s, plant cells, and esukaryctic microorganisms can be

j
n
D
0

Examples of the animal cell

I_
]
¢
[0)]
3
IJ
3
Q2
.
|
0.
D
[

mamma’iar celis, for example, monkey COS cells (Gluzman,

Y. Cell (1981) 23, p. 175-182, ATCC CRL-1630), mouse



i nclude any one anti body selected fromthe group
consisting of the following 1;. to 4) : 1) SH357-1,
21) an anti body which recogni zes an eDitope
recogni zed by an anti body produced by hybri doma SF337-
( FERM BF-10836), 3 an anti b%dy w ich has the am no
aci d sequences represented SEQ I D NGs: 71, 73, and
75 in the sequence 68 listing as conplenentarity
el gl 440 N 8sHONS Aprd heavy, ghain variahle -
regi on and has trﬁg %Arg%noligcc'i d E@seaﬁ?a%’cbsar}%p TR Late
1B USHQ SED NGBL cidht hrant 8lyd syt hes _Semnqﬁai i sting,
as ConDl enentari ty determining regions in the Tight ="
Fotvati . Negirli atlead egion, w)s .an. ant o pedy; havi N i4e 4550 of
following properties i) and i) having a heavy chain '
(pepsisde reorpe siage mmram«ia s acikb segUEncentEepresent £d.
by the genera- fornula -FRH - CORH1- F RH - CDRH, - FRH
CDRHMOTEORRA, (thpsghéreitn ERKM_arepr esemnicsiian <af, biddraryse
am no aci_sequence consisting of 18 to 30 ami no
“ACiTES T EORAN T ERESEN R MR amioni Bicdd seruentein
J.epresent ed by SEQID NO 71 in the sequence |isting;
FRHS TP E&3Entd S18059% &0F G dol eyl (avetivente-
i.sting of 14 am no .acids, CDRH2 represents the
Qﬁa\e%%ﬁjg% tszc'i %yg“eoqtuoexnlcce Fepredent & ByP SR NG - 78ximples
dihe seavence 148t ing o1 4443 an_arbitrary am no
aci%ﬁegh%gﬁce cﬁsﬁ%ﬁuﬁg o#{qli.?‘ o~ A ds> L IEhr¥se s

irepresanted he,Amine agid seguence, represent ed by SEQ
ID NGO 75 in the lsequean‘e ‘l%?“s%t%l%nga;ntalnb lelfl“‘“ylvs

prepitesent siral bl Diddmos 12MdIa agl 4, 56qUeNGe . v .
consisting of 11 amne acids, wherein these anmino -
haciids d@nedseketbatndeach ther m&fs%gﬂhdel)%r{t lde, bonds:.
and ii) having a light chain _'ypeptide conprising
sans amere odcictsgyUetce orepiesert  ddnbitdhe grnenal
formula (TT ) -

glycoside linked sugar chains binding to antibody Fc

\Q

(

regions (see WO 02/31140).
Wnen prokaryotic cells are used, examples thereo:
can include Escherichiz coli and Bacillus subtilis.
The antibody gene of interest
these cells by transformation, and the transformed cells
are cultured in vitro to obtain antibodies.

The 1sotype oI the antibody of the present “nven-ion

1s not limized, and examples thereof include Igé (I1IgGl,

- ~ - —~-
1guez, 1gG3, or

[
Q
@

4, Ig¥, Igk (IgAl or IgA2), Igl, and

IgE and can pre

Fh

erably include IgG and IgM.
Moreover, the antibody of the bresent invention may
be an aniibody Zragment having the antigen-bindinc site

cf the antibody or a modifieg £

O

rm thereorf.



-FRL1-CDRL, -F Rig-CDR, -FRL;-CDRL;-FR~c- i |l 69
wherein. ~RL1 represents an arbitrary amno acid
sequence consisting of 23 am no acids; CDRL-

represen-s the amno acid sequence represented by SEQ
IDNO 77 in the sequence listing; FRL7 represents an
arbitrary amno acid sequeRde consisting of _3 amino
acids; CDRL2 represents the am no acid sequence

r epr esenbed sy rSEQ.! RNGL 29 14, e  sequence L sting;
FRL3 represents an arbitrary 5%5%@“%§cﬁ Cgéﬁgeﬁéi'

rens sl |y, ofs i3 1amdys acids, (LORL3 _represents the
ani no aci d sequence represented by TD N §3avh anc
Hghitseguancedd Stiimi@c ant "R A JSRissems ?ﬂi er, =
arbitrary am no acid sequence consi'sting o af ho
deidsly wherlginrearhese iy asids ane d idked $o.eagh; oo
other through peptide bonds. 4. Phar maceuti cal ageh? .
eemid stingrantdodsPHA2 aretritlsody  The ant i - EPHA2

anti body of the present invention is useful as a

phar FEEeierBareagbat angappouldr ke arpbanraceirdrtalon
SQMposition iintended for cancer treatment, or as an

ant i body Mor- SR ogidddil Richy hesiis ofsmeit i di seaser at
iPref.erabl e .exanpl es of .cancer types can_include, but
eréateng it S 10 Bre&dtti&RGer, esophagus cancer .
prostate .CAREEL,;dastri¢, cancer, non-small cell lung
cancer, colon~ cgﬁéeﬁ%tgﬁdygPVBSFa§W8w§nw&9ﬁnﬁoﬂﬁeﬁ-f
pERe priesent, j-nventivon al so.provides a_phar maceuti cal
coﬁpositioﬁnbon%%%;ing%évthgﬁéﬁéﬁPrbaPFy eff-&c Ve
aariit: nof o ke saptdesERHAZ \antinody s — -
phar maceut i cal I'y 70 accegtagie mléﬁgéﬁiﬁiﬁT?eﬁ?f*DOdl“D
mﬂﬁﬂﬂgISpépngi@gQ@tio;emwﬁ§lU%L@g,ag%g%e)pgﬁﬁﬁf ative,
and/or adjuvant. It is preferred that the su ances
phar Facentultabbycidsedahbaboarevacgeptabhe bRtiRe sy of
_pharmaceutical conposition of the present invention
“SRodr¢ 8 tnénrexicd on atait be dogelarladmiui Stfatd oy or 5

Lconcentration used, to
rragment of such arn antibecdy (e.g

)

., & Fial

o]
o
U
}_1.
[0)]
'g
D
]
-1
]

antibody;. The bispecific antipbody can be prepared by
binding heavy and light chains (HL pairs) oI two
antibodies or can also be prepared by fusing hybridomas
producing monoclonal antibodies different from each other
TO prepare bispecific antibody-producing fused cells
(Millstein et al., Nature (1983) 305, p. 537-539).

The antibody of the present invention may be a

single-chain antibody {alsc referred tc as SCEFv) The
S 2V . <

Sing.e-chain antibody is obtained by iinking antibodyv
heavy anc light chain V regions via =z polypeptide linker
D =11 o 1 3 £ M I i
(Pluckthun, The Pharmacology of Monoclionzl Antibodies
B ==

113 (Rossnberg and Moore ed., Springer Verlag, New York,



i ndi vidual s that receive the pharmaceutical
conposi tion. The pharmaceutical conposition of the
present invention can contain a pharmaceutica
substance for changing, maintaining, or retaining pH
osnotic pressure, viscosit§ transparency, col or,
isotonicity, sterility, st %ility, the e rate of
di ssolution, the rate of sustained release,
pabsesptiyi tyooan ) perpeaRizkite B3] h ST
pharnaceut?cal gﬁgstanceacgﬁ%iﬁggﬁﬂﬁﬁﬁﬁﬁﬁgim)“qq%ﬁ%eﬁf'
otolltheitdbhow ng: am no acids such as gl ycine,
al ani ne, gl utani ne, asparagine, arginine, and |ysine;
ant i Mechabs afoagenesaranyi okedanhglsuehzas aseepbhe are
acid, sodiumsulfate, and sodiumbisulfite;, buffers
velheh kB8Wphbsphate 2r¢i tisates .and horsat edudfenss.
hﬁggogep carbonate, and Tris-HC solutions; fillers
“sdéh 748, manAPLol Odnd Sgl0Ydi- Ré 3, clrelcats Mg addil)s shohthis
as eggxlegedLaninegetrgaceth acid (EDTA); conpl exi ng
Sqgént §"°sUEAVYs 2B4f feidhe, CpEYvivnyIeEpnolam ngnked via
ang%%Lgdgx Lin,Qqand?h;eroxypropyl-(3-cyclogextri n;
extender sTeucf®4s PQFucosB, EmafRosEa tend @ ataply a
saccparides, . disaccharides, glucose, nanngse, and
p%?%%rgﬁg Foég§%6ﬁsq‘§%3ﬁnas”d§Xtr%hfﬁﬂﬂcﬁq%@'éﬁﬁﬂtsﬁcad-
skhaverkng . a ) il ugnt ;0 -@mulesi-flyi ng, agents; .
hydr opEilgi cgggﬁ%r?gu?h §f7“g§8§&)yvi gi}r RSa%y and
1pyhEokhdi pey hew:oplecul ap=weigh- o) %%e'#]éili%% from the
salt-form ng counterions; antiseptics suc as -
sberzahxohodireehber k@€, vberzei:&=aCitonsa] it 1L @acid,
t hi merosal , phenet hyl al cohol, nethyl paraber.
aptopetpasaben, chl orhexi di ne, sorbic acid, and
hydr ogen peroxide; solvents such as glycerin,
propyPerexgynytel amndrpotyathybenelghenalin sdgatde of 12
al cohol s such as manni.ol and sorbitol; suspending
tQgért §8S5BPPACEANTSSSUEh a8 ePPGPT isler B itrdrerestcer *inking
tgol¥sogbates such as nol vsorbate 20 and pol vsorbate
G, "TFFPoR™Srromet - hanine, lecithin, and chol esterol ;
stabjl it nhancers_such as_sucrose and sorbitol;
el as?ﬁwéiéf/r}g%% aRcer's Eﬁgh 48 SB4RGRFENPYri @BPlifying, as
templates, the full-length sequences or partial seguences

(encoding the desired amino -acid Seguences; of DNA

encoding the heavy chain or heavv chain V regior o

-l

the
antibody and DNA encoding the light chain or light chain
V region thereof, by a PCR method using primer pEirs

de

9}

o]

lgnec for both ends thereof; and subsequently further

]

amplifying DNE encoding the peptide Zinker vortion in

compination with a primer pai designed to respectively

(]

link both ends of the linker sequence to the neavy and
light chain s=guences.
Moreover, once the DNA encoding the scFv is prevared,

exXpression vectors containing the DNA and hosts



pot assi um chl oride, mannitol, and sorbitol; delivery
vehi cl es; diluen-s; excipients; and/or oharnmacea ica_
adJuvants =he anmounts of these pnarmaceu-ica
subst ances added are preferably 0.01 to 100 ti nes,
particularly, 0.1 to 10 § hi gher than the m5|ght
or the anti-EPHA2 anti body. Tn this context, the
present invention also enconpasses a pharnaceutica
‘teempdsirtiecn wicmt aihel RGpae s 5 iHTURA dHROSO M C O &l NG g
the anti-EPHA2 antibody in a |iposone or the
AGROITCEPRAZ cartdaioy cooendonis.h Hoirpesere biUuge Bat ek
No. 6214388). The preferable conposition o{ t he
DR &EMREEGt iSCEIv EEMFGs idtiten rieT & qurephia itan cathderd
dﬁ%ern1ned aporoprate! \ by those sly’ I -di ™ the
O4Scordino to appl i cabl e di sease, an applicable
adm pistration royte, etc. 72 The excipients or
carrP%rs - R SEh8 phAPHYC eGR PREN - EonpoSiti ernmay abe
L d _or I ] ~INe appropriate ex0|p|ents or _
O(&:)afq:rilbefis rrrla%o ‘ﬁ{g)ﬁ hiect abl & a6t 4y e above, and the

negrebraspi aI 1y gs .. ot .other aubstanp S usuall used
in parenfg} &Llnléifhgfgl iéﬂqhu?ﬁﬁq@ﬁﬂiﬁn

al buphB- ggAat abpng=sahLng ~can:al e.used _as.a _
carrier. The phgrnaceutltg € @onp%gi?|o%§caﬁxaP§o

poQRtaiothzd Rrrdipdiif f em:i(pH & @ t0 8,5 Lor etale ¢
buffer (oH 4.0 to 5.5) as wel = as sorbltol 5%’ot er -

2CONpERRAS. abhe mhrArmer fifietalng GOMesidd Qi ddRiences .
present invention is prepared in a freeze-dried or
Opieqgixdmbdemads @re aplyqioopri atre idbddy hawd ngdihgis =
sel ected conp05|t|on and necessary purity. The
Tpfi&igc St isc &1 Werpssi 1 forrcampdisinel tife mnio-1 rERIHAR |
: antlbody can also be prepared in a freeze-dried form
AUBFRG IR Spprdpricate csWE-Rice N Susitiss slicifesen Theom
cRhar maceut i cal qg£05|t|on or the present invention
éan Be'prepar &t ERce Pt ifiA i sthvatiifgred from the

culture can be used as sucr polyclonal antibodies (see W
2004/062104) .

Antibodies obtained by binding the antibody of the
present invention with various moiecules such as

polyetnylene gliycol (PEG) can also be used as th

()

modified form of the antibody.

Furthermore, the antibody of the presen:t invention
may be a conjugate of these antibodies formed witn other
drugs {(immunoconjugate). Exampies of such an antibody

can include conjugates obtained by bindinc these

antibodies to radicactive materials or compounds having

[R]
()

‘pharmacoiogical erfect (Nature Biotechnology (2005]

B \ ; . 14

1237-2146) .

m
)

48]

o



or can also be prepared for crastrointes-ina=
absorption. The conposition and concentration of the
preparation can be determ ned dependi ng on an

adm ni stration nmethod. Wen the ant_- EPHA2 anti body
contained in the pharmaceutica_ conposition of the
present invention :gas - hi gﬁ&r affinity for E?HA2, i.
, higher affinity (I iower Kd value) for EPHA2 with
respatie bdtaigiessaai-ablben cconstrai. ({d \xalye), t.he

M L

drug containing this antibody can be efficacious at a
Hooweyerdoses i n Ihumars .arBaseH PsedBrad s %ﬁé%&ri%ggaTiop
dose of the pharnaceutical conposition of the present™ " "'
AN et ayre dimrhinan Tam @l o et et e pided, - The, dose of
the anti-EPHA2 antibody in humans may be wusually be
Fagprost metddl yw0.usah 100 ng/ kg once per i to 180
days, Exanpl es of dosage forns of the pharnaceuti cal
conpdstt ABR1BPIERE FRESEAL SiemEamtienh anacpudd Fieq by
Jnjections . including dric, Suppositories, nasal
dgents,~SubiY MGUa°~ T -age’s P insderamldsamole, using
:@ﬁ.%?[ ents. The admi nistration of the
~phar mc:ajr%p%gﬁ CoiFosint i‘ﬁdﬁteotfsft Hel frasidntrd tivamt i on
GAR s iyt the Qut h_of, EPHA2- expressing tunors. .
SExarrpl“es I—'lerée]%r%g{s-‘er’, Q%ewap“r‘eys‘éarﬂl{ﬂ\%erli er%elci?ﬁopﬂorESlS
Wr_ phgdescrdbed ymore specifically with reference to
the_pExéan es. HOWeVer, tﬁ‘h“é“plﬁle“sern%““fsm}'%t {%TFarLsecﬁo?S for
Firntendedu-a Headiidh et o dhemIn the Fxamples .
bel ow, Droceaures related tc genetjic "gjnrgixﬁ‘ee“ralei)nogra\l/\b?‘ey
Coerfser athuaCGomdini@ 't & .t e Amihods- describe AR, - .
"Mol ecul ar O'oni ng", (Sanbrook, J., F_ tsch, ﬁ??ff?p*—ng
Had VR Riadtoirs,t oFy, tpebls shed dy; Goldd 2Spridig iHar bor
Laboratory Press, 1989) or nethods described in other
Lepserateant ManmanualEs lised oby arogeaki ek | wdihe B4 ne
or ) -

iarbor Laboratory (1988)), though “he
separation/purification methnod is not limited thereto
Examples c¢f chromatography include affinity
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chromatography,
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Ziltration, rever e-ph
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chromatograpny, o

(D

chromatography, and adsorption chromatography.

These chromatography technique

1§)]

can be performed

using liquid-phase chromatography such as HPLC or FPLC.
Examples of columns used in thse affinity

Chromatography include proteir Z and protein G columns.

Examplies of columns based on the protein
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inc.uas Hyper D, PORCS, Sepharose F.F. (Pharmacia Inc.)
Moreover, the antibodies can alisc be purified
through their aiffinity for antigens using an antigen-

immobilized carrier.



according to instructions included in the commercia_1y
avai |l abl e reagents or kits used, unless otherw se
specified. 74 (Exanple 1) Preparation of Diasmd
l)-1'" Preparation of vectors expressing human EPHk2
1)-1-1 Preparation of a vector expressing full- length
human EPHA2 cDNA encodi ng h@dan EPHA2 was anplified by
POP, reaction using cDNA synthesized from SK-OV-3
cell-derived total RNA as the tenplate and a priner
set: Priner 1. 5 3

J99gaeaagtt E9t ac¢aaagzraagcrygcet cgaggat c ccgagagcaagaag
- (squengg ?igfi%3%§gg§§h%§ V%%ﬁi‘%%gginﬁ$%%ﬁ£ﬁﬁﬁ 2:
S'- The anti-EPHA2 anti} 7 of the present invensi
ggggacca~--,--ttgfaggaéégggbfﬁgé¥%bé?ﬁﬁ%fﬁggdﬁ?ﬁbﬁéﬁba
agtigtitreat byctg@t eridndd {seouance, St uence, | D
No. 4) ThéﬁPCR product was incocfop_o*rcz\t“elﬂgigz‘tg%pbm\ﬁ?Zl
(manufactueednbybbrvi ofoger ©RhtUSHRAG 3R J qnase, .
(manuf actured by n ji--r oxen Corp.) to prepare an
LORtOf “Nge PEGPL *THe Stadp wodon: was renoved fromthe

EPHA2 gene in the entry vector using GeneTail or

Si t e2Di FREEBE DRU2RGEAEST SoSposemo framnef artured yBsine
IL@gitgogen Corp.; and a prinmer set: Prinmer 3.
5‘:6¥bfbggga‘ccccatcgacccagctttc-3 (sequence listing
sequgnce_| D No. S%IQPanqLPaner 4. '

o' - gat gaagat ectlaciytyerearitygagainst( E8g@éneapressing
dd:Sti.ng sequence TD No. 6) Reconbination reaction

-

bet ween the obtained entry vector .and the

pcDNA, DEST#Q. Gat eway et ot . (mmnuf act ured by |
| nvi trogen C%rp.?Bgagvﬁéﬁgépnggadgﬁhg ERAEr GfREE S5

cemanryf actured by Invitrogen Corp.) to prepare pcDNA-
DEST40- EPHA2 (the present vector has the nucl eotide

d) having an antitumor activity in vivo; and
€) specirically pinding to a peclypeptide consistinc

of an aminc acid seguence repr

[

sented by amino acicd Nos.
42¢ to 334 of SEQ ID NC: & ir the sequence listing.
Examples of <he antibody having such properties can
include any one antipody selected from the group
consisting of the following 1) zo 4):
1) SH348-1,

2) an antibody which

]

ecognizes an epitope
recognized by an antibody produced by hybridoma SH348-1 -

(FERM BP-10836),

3) an antibody which has the amino acid sequence

represented by SEQ ID NOs: 39, €1, and 63 ir +tne seqguence
lisTing as compliementarity determining regions in the



sequence represented by SEQID NGO 7 in the sequence
listing, between attBl and attB2 sequences) Moreover,
t he sequence of the ORS' portion of the EPHA2 gene
cloned into the present vector is represented by
nucl eotide Nos. 33 to 2960 of SEQ D NO 7 in the
sequence lis-ina. Moreoverj<the am no acid sequence
of . EPHA2 is represented by SEQID NO 8 in the
~ theqdeRGenktkstiRgnd) k- 2oRHSRHALILQN - = ining
extracellular regi on expressi on Vect BNA en60§lng
aghurBni EPHA2 exiynacerkhul 8k fegihen ra%q'o\fpep“ de
(conS|st|ng of an amino acid sequenc€ répresented by
am no; azt damosbodyt ona34coé rSERS| ByNohe8sollolhBe 1) ang
sequence |isting; hereinafter, abbreviated to :
11EPHA2- EOD') was anolifled by DCR reaction using a
prinmer set: Priner
5' - ahhakRjinat ggagevrcahgtagoepytdd’ cofiseqEengean amino
l'i sting sequence | D No. 9% and Primer 6:
a§¢°aa§§§§§e€té&@ﬁﬁ@@@a@&t cclteeggediera(lsdguende (I):
listi uence D No. 10 The obt ai ned PCR product
was cf gjvﬁ—thRH ndPRPz 2 -APRH: aRBHet bhed i nto t he
ulng|¥|Lﬁﬂ site of chNAS l herei nafter, the
Yresurti ng vectdr FE abbfevi AP et ESY ER%BO jcigpsepgence
END-.apd it thesdescription bel o t he
cg?ﬁiﬁnggh ?ﬁelrecongﬁnéﬁfh%rgteFﬁ ek’?%%seabﬁysentq the
amBP &ENA B nECD s olseterred t il ECD”
76 1)§ﬁ?3§P§§§aratFo? of é&pregglgh ect§E§ dﬁ *
strusgated i EPHAZ ; DF@EelBSDJDSEHBStéHCBrB$CEQLg amino acid
expressing a region consisting or an amno T T
seeuencecbept esened by 4auine,agi-d MNos CDR%l5 LQrEPé‘Qn‘Bf:
SEQ ID NGO 8 in the sequence listing of
thkerpainaf terd cebeened trepas s EﬁbE7DWNGQQ I@ Negli @1 ip
consi sting of an am no acid sequence represented by
tari ReIuaerd NOsti3gs tERH430ebhesents an arbi<rary amino

Lherelnafter -referred to as
id seguence’ consisxz ing of 32 amino acids; CDRHK

represents the amino acid sequence represented by SEQ I
NC: €3 in the seguence listing; ahd FRH; represents an
arbitrary aminc acid sequencse consisting of 1I amino
acids, whereir these amino acids are linked TC eacn other
through psptide bonds; and

ii} having a light chairn polypepzide comprising an

amino acid sequence represented by th general formula

[$)

consisting of 23 aminc acids; CDRL; represents *he amino
acid sequence represented by SEQ ID NO: 65 in “he

seqguence listing; FRL; represents an arbitrary amino acid



"Fr_Il1.-N'), or a region consisting of an am no acid
sequence represented by am no acid Nos. 426 to 540
thereo (hereinafter, referred to as "Fnlll-C'" ) PCP
reactions with pcDNA- DEST40- EPHA2 as the tenpl ates
were performed using each prinmer set: Priner set for
Fnli:-NO anplification: Prifer 7:
gaagctt cat cgaaggt cgt aggcgggcacct caggacccag- 3'
(=RRAUENC H C ~1); Prinmer 8:
gt acaagaaaogr%:ézgg gﬂg} ?&ggggg%g%gcaa c%sécg @%‘g?g gpresencs
Tﬂ&ﬁ@@@ﬁ&ﬁa4ld5sé&hﬁﬁqyepﬁﬁrigkﬁpadlg} §¢|n§r §e or
Fn_I1-Nanpli fication: Primer 7, and'?t" .
tea caanaansc t aaad Aogeagt-acgaaagst gcac ( e
li sting sequence J:‘Jﬂgl\lo 13) Priner se%%f g‘%blfrﬁ&% 'L‘fmno
QﬂﬁﬂIﬁaq&ﬁHQH1vdb51§ﬁ1m®r010525amlno acids; CDRLs
gcaggcttcatcgaaggtcgtgggaac t ccgtac- g- cagt g- 3'
EPaqraice distamgeequehcesdieo: ded)ssamdePriyweseS. 1p
To add attBl and attB2 sites to both ends of the
Yobt &ined PCR HrBRIGS, L PCR 1@actONTRiL hepaelssPCR an
praduct as a tenplate was perforned using a pri mer
%g@ﬁ-ﬂﬁ~%ﬂ§mjﬂp apid sequence consisting of i€ amino
ac ttt acaaaaaa caagct f cat cgaaggt cgt ggg- 3'

(ng%u'e%g%‘l s qqflg"rﬁoe 1D ND. 24%) L1 HRE P9 merciiether

ae]elelofTol tat acaagaaagctgggt 3' (sequence 1-sting
tglgque‘ncgj"cﬁj “Ffhie PCR products obtained in this
proch;lu%eameLq |ncor porated into pDONR221 using BP
Clonase to prepare entry vectors. Recombination:
reactiong Eﬁk\i@%ﬁve%ﬁchemer)bc}ﬁcha%r N mD%—deSt' nation
vect or prepared by T
recognized by an antibody produced by hybridoma SH357-1

(FZRM BP-10837),

7) an antibody whnich has the amino acid seguences
represented by SEQ ID NOs: 71, 73, and 75 in +the seguence
listing as complementarity determining regions in the

nheavy chain variable region and has the aminc acid

8) an antibody according to any one oZ (5} to (7)
characterized by the feliowing i) and ii):

1) having a heavy chain pept

([)

comprising an amino
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cl eaving the Ndel and BanmH sites of pETI5b
(manufactured by Novagen) with restriction enzynes,
blunting the <cleaved Sites, and then |igating Reading
Frame Cassette C.1 of Gateway Vector Conversion
System (manuf act ured by Invrtrogen oro.) into the
bl unted sites were perfor med? usinc LR G onase in
order to prepare expression vectors (hereinafter
N@Conbi 11 artn Pret @l Hs-£X edillod
Fnl'l1-N, and Fnl—??c-rﬁf:%f%% at ePéInexpr“ersssle \Féi:tors
arel Tefrerdifithd @sd & m@dn NG, s 0l 44~ P amine
rfEnl-1-C, respectively). 1)-2 Preparatl n of human
EPHBY EXIRC ekbilealentegitoR  RMHE SR QN s MBRL Q. 78
cDNA encodi ng human EPHB2 was obtai ned by PCR reaction
TR TRE DAL SyntdiEsi ZR NG r o3 Hin G7ie C§Jai}u511era> veds- 1,% al
RNA as the tenplate and a prinmer set: Priner 13:
F&g‘@gé@&é@ﬁ?ﬂéﬁa@@a@e@ag@@gg@t&mgmwgagwc 3
%Jsequence Ilstl .ng sequence ID No. =7); and Priner 14:
actt ‘gt%{?:ld“a@aa&alm@\g%\%t FEaviserdeagalts amino
,g‘aé:\t ctaglz c%a- -c--a-3' ‘"sequence _istint sequence ID
1566%@ Bt Q%%TIS%L%MC%EQ) Ihuwan EPHB2 tIDNA i s
&sen-ed hy SE 19 in the sequence .is-ing.
sra%g{ g?ﬁenno*‘acr Bél%e%ré‘r? ‘heré’oﬁslﬁ“rse&ﬁb%mlé’é@w SEQRO
a8 2 dn seque ce_I tin PCR reaction was .
per%‘ §?n%d%u5| ngd}{glS pri ms#l set+for %%%I?T%/T%g ¢1ln -nese
encodiang ¢ A Juumen ERHB2. extracel lul ar_r %%oneé‘regl
consisting of an am no aci d sequence” e TRd B3
ramdiy agidd Nos. 1 to 542 of SEQ D NO 20 in the
sequence listing) (hereina-ter, abbreviated to
"T7?_Hi32aECDN Brilmefhtl®hal’t polypeptide comp ne a
aaaaagctt at ggct ct gcagaggct agag- 3' sequence 5 ng
geqerce d DeNpier2) ;ramebsented by the general formula

I.'_“..SJ_
I sti

'"FRL;_CDRL:_FRLZ_CDRLZ—FRL3_:DRL3—FRL4_ (II)
wherein FRL, represents an arbitrary amino acid sequence
consisting of 23 amino acids; CDRL: represents the amino
acid sequence represented by SEQ ID NO: 77 :in tee

sequence _isting; FRL; represents an arbitrary amino acid
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througn peptide bonds.



Primer 16: 5'-aaaga-atctcatagcaacttc-cctgGat-3
(sequence listing sequence | D No. 22 The obtai ned PSR
product was cleaved wi-:r :ir_d= = and EcoRV and
cloned in--o the rindl 71%EcoRV site of (hereinafter
the resulting vector is abbgeviated to

"pcDNA3. -EPHB2-E CD': and Fn the description bel ow
and 79 the draw ngs, the reconbi nant protein

expr ezsesnbyhpCOMNAZ: 3o &PHB2- ECD' pl-askgtered t9,asy o
rEPHB2- ECD) 1')-31 Preparation of human ERBEZ
tbapfeiibenngedtrobe rPERsr eacticorwi t h Human cl one
collection (manufactured by STRATAGENE, #C33830) as
t he aenpiategwas apetfoyned BRbBgharpPlEREr EPEA2! tyrosine
Primer 17: caccatggaactggcggcc-tg-3" (sequence
TEFSEHAG/ sequence I D No. 23; and Priner 8:

., ' --gcccaccaacacgt ccagacc- 3' (sequence listing
sequURNCE PP NBINZ43n ThEIoBt aPRedePERaprLoduel RAHAL
incorporated into pENTR D TOPO (manufactured by
PTRvFr'0488®Eéro., usinc nENTR Di rectlcna_ TOPO

Adoning , Kt (nany~actured by Inv_. _roQn Corp to
preﬁ%?en%%r%ﬁt?§ gg@ro?f“%8*répﬁgﬁlﬁﬁta5585é§ex@é@§ééng

cBy;am no acid substitution, the entry vector was
digested with -coRl, and a fragnent containing the
PENTEY D JOPQ- der kyed, sequence._anong.t bt ai ned. .
fr agﬁsr% %% ‘|§i ggt ed wr?ﬁ'% h%egggghdgﬁg‘?’éesf(pf FagreRt
céapproximately .6 kbp; anong fragnments obtai ned by
di gested Human cl one col |l ecti on (manu-actured by
STRTAGENEY 1 #6464+ Wt tlo ECORE: vRegorbi pati,on, 4
reactions between the obtained enfry vector ana -the
pcDNP- DESTAC 1 Gal evaly i nether tvesepperbepied-UsbAg: bRing
Clonase in order to prepare DODNA- DEST40- ERBB2 (the
OveefloPrMhAS BlReC mecleorkdecpeguenced epr esamoeddy SEQ.
I D Ivzgi 25 In -he

426 TC 5 ot SEQ IL NO: B in the sequence listing.

Examples of the aﬂtibody having such properties can
include any one antibody selected from the group
consisting of the following 1) to 4):

1) sH348-1,

2) an antibody which recognizes an epitop

D

recognized by an antibody produced by nybridome SE346-1
(FERM BP-1083%6),

3) an antibody which has zThe aminc acid seguences

represented by SEQ ID NCs: 59, 61, and 63 in the sequences

heavy chain variable region and has the amino acig
sequences represented by SEQ ID NOs: 63, 67, and 6S in

the sequence listing as complementarizty

regions in the light chain variable regiormn,



sequence listing, between attE~ and -S at_ sequences).
(Exanpl e 2 Prepares-ior_ of nonoclonal antibody 80

2)-1 Preparation of antigen To express EPHA2- ECD,
FreeStyle 293-F cells (manufactured by Invitrogen
Corp.) were transfected with pcDNA3. 1- EPHA2- ECD usi ng
293fectin (manufactured by 9%vitrogen Corp.) and
cultured at 37Cin 80-. 00, for O days. After the

cul t une,gnt e -Gy esupernatant . was coll ected by _
centringaF?lo%lH&?tndc}r use zfs%dlgzo“uc%\é%gyf%}“ TERRO s ) and
jpurd fication. The obtained culture supernatant was

di al yzed against 20 mm Tris-HC , pH 7.5, using a

di al ¥si $iatvibey RadHag 8 dmliecyad- gut af £ of. 15000 .
then filter e? through a fi Ier‘ftl;_%é{( C%%S';Hﬂ:,‘slﬂﬁé An Affno
adtieh seppiied tapte Reeped @101 Xkdndpanuf act.ur ed, by,

GE |:ea-tncare Blo-Sciences Corp. ) ecnui-iprated "’

w_t n ~2BEaNCDRH | sFRCHCORH . 7FBH, B vki onrrwas (per f or med

with a linear concentration gradient of NaC_ (2C nM
WhR e CE R HreDg e eN IR @) Axhi talamuatniofo e celsdtflnce
fractions was _ separated by SDS-pol yacrvl ani de gel”
Gt T oglorEsi’e (hetleiamineracabbr eVbRit.edeb@esents the
" SQ]& RAGE'). Jhen, the gel was stained with Coonassie
Brid i%nt BUETHST & TRATHITSA0Y etFatBd o 59 in the
BB stained”) 1o confirm r EPHA2- ECD- contai ni ng
Sf“%?%tﬁ“ns}.* lxnt(—%’ tEﬁEEel”r EPBASSEEDSc Gt &itilng arbr adtlinonacid
AR £ QIR {3 - ! to H Load 26/60 Superdex
200 pg (mdg%?—a%lﬁ}%gp}byf%%na?t%fa?%’ érél?ﬁH2SEi5§ﬁ@§§ntS
t@er )i Ry didrat atd h PR £r elution wth PBS,
an al i quot of theqe%lﬁ egk?p?}cstﬁ%'s“ m%s%é&&‘a{:r dted by *»
tBBSAlen cEhen, s €ihgy getrwas -CBawstained to, ¢onfirm_ .

r EPHA2- ECD- cont ai Efgng frac?i Ogﬁs.s EIrlﬁes %%PE%EEE -Y amino
ac0et dieiueg: cfer attn sOns: Wey & € @i Hecth Angd-Used G%an
antigen 81 for immunization and an antigen for "~
LEpirespe tde ttereniamdtrionm cidive qurai@i -GonGRMHRL QN Was p
Nr;‘e_as,u_lr ed using BOA Protein. : B

¥ ©° n the sequence listing; and FRH; represents an

arbilvrary amino acid sequence consisting of 17 amino

|-

acids, wherein these amino acids are linked

ct

0 each other
through peptide bonds; and
Cay o ma ) .
<+, navinc a light chairn polypeptide comprising ar
= = poulianli = -

] ~a A —~ + O} :
amino ac:a sequence represented by the general formul

v

(II):
—FRL;—CDRL;—FRLz—CDRLg—FRLg—CDRL:—FRL;—(II¥
wherein FRL; represents an arbitrary amino acid sequence

consisting of 23 amino acids; CDRL:; represents the amin

O

acid seguence represented by SEQ ID NC: 65 in tne
sequence listing; TRL; represents an arbitrary amino acid

Seguence consisting of 15 aminoc acids:; CDRL

(3]
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the amino acld sequence represented by SEQ ID NC: 67 in



Assay Reagent (manufactured by PIERCE) 2) -2

| mruni zation 4- to 6-week-old BALB/cANNCr I Ol .j mce
(Charles River Laboratories japan, Inc.) were used.

On day C, a mxture of 5C ug of rEPHA2- ECD and

Adj uvant Conpl ete Freund Z Rv (manufactured by Cti
ako Pure Chemical Industri8$, Ltd.) (1:1 in terms of
vol une ratio) was subcutaneously admnistered to the
theuse cdensal 1regiion.,; FMRkeweseesanfXhir 88k +3Q Uy 4 gmo
r EPHA2- ECD and TiterMax Gold Adjuvant (manufactadre

aloy dSisgraeAlcdr icoins ilsnany GE B2 iadind erdmof apine
rati o) was subcut aneously adm nistered to the dorsal
repgicorerdfs amet keri niondiodicd wa quadcdayso 2 erarul 36; O ID
m xture of 50 ug of rEPHA2- ECD and Adj uvant
ancdﬁbﬂ@tehﬁréﬁﬁ@e@ﬁﬁhdﬂatLumadEby1WEKQ Eab3n€b®mbcan

Industries, Ltd.; (1:_ in terns of volune ratio) was
ageﬁé&taawe@%w AFFChisSI@raca ¢ ariw doimsalo T egi amofo
each nouse. . day 53, 50 ug of rEPHN2- ECD was

a”ﬁﬂsapé“ﬁe*aﬁé“aﬂ“ysﬁdm%“& Ged s G Each mRas e Graaywthe

g, _nous | een was col |l ected and used in
Elvt?r #éb%r% dgr é’pélr -ation. 2)-3 Hypridoma preparation

Cel | Rys - l.een cel | s _and nouse
nvalo?nahggxg Fgcel § Was péFFdPWednﬁSPndoq nas

EBEG%Q;)QOM%NHWﬁ@ I %l7 (dmuno- Bi ol ogi cal

Labor a-ories, Co., to prepare hybridomas. A

cul tan engu@a&nabaab_gﬁ 82_ot be cabhai-ned ybiodoms vas .
used for screening anti-EPHA2 antlbody produci ng
myshirdudanas. 2)-4 Anti body screening 2)-4-1 Preparation
of cells expressing a gene encoding an antigen 293:

cel | ®)wereiseeded at @X:@tzcelsl sikGr¥%eani0aa moelxzagen
type coated flask (nmanufactured by IWAKI) and

P& Sedmed e3vedrini ght at 37C in 5% C02 in DVEN contai ni ng
101. FBS. On the next day, the 293T cells were

~

c) naving an ADCC activity;

d; naving & CDT activity;

e) naving an antitumor activity in vive; and

f) specifically binding to & polypeptide consisting
of ar amino acid sequence representad by amino acid Nes.

426 to 534 of SEQ ID NO: 8 in the sequence ~isting.

Examples of the antibody nhaving such proper-ies car

th

include ~any one ant ibedy selected from the group
cons;sting oZ the Zcllowing 1) to 4):

1) SHE2

Ul

-1,
2) an antibpody whnich recognizes an epitope
recognized Dy an antibody produced by hybridoma SE357-:
(FERM BF-10836},
3; an antibody which has the aminc acid seqguences

represented by SEQ ID NOs: 71, 73, -and 75 in the sequenc

(]



transfected w th pcDNA- DEST40- EPHA2 or

pODN7_. - DEST40- ERB32 as a control using LlpofeCam ne
2000 (manufactured by Invitrogen Corp.) and further

I ncubat ed overnight at 37C in 5% 002. On the next

day, the tran.sfected 293: cells were treated with
trypsin, then washed with DM8M contai ni ng 10% FBS,

and then suspended in PBS containing 50 FBS. The

©obt.aj ned. cel, spension_ was used in Cell- ELISA and
=['ow @@t%%reééﬁri‘régﬁgr%?s% “D) AL ST RETTFITRRS ceR| The
IBUSPENSH O, PrSP ip_the paragraph _2)-4-- was
centTifuged, an%gktgﬁ% SUpé(r?rna Ahe" s‘%)énﬁvéﬂ.o TheR,

$ e EPHA?- exPFr £ssh 194 293 Ts 681 + th -
ERBB2- expressi ng 293T te?Tg \‘/\gr@ggépé?at &Py aspBhaty
tiye theqwtdid | DNsO:dg Ahe-AybILdonR, culLugg,. super nat ant
and incubated at 4C for 1 hour. T é*{c::%l ?575&‘%@“(5
weed i weire wies hethih i €iga 1 Wi - PBS) 0opt ai 9i,ng 5% FBS.
Then, the cells were suspender; by the addi tion of

Goat 4antan- MoUs&ddy \naviPer whd dase oM EL rties i)
(manuf actured by MIIipore (Chem con), #AP181P) -
&4 uted 500 times with PBS 83 containing 3% FBS, and
incubated at 4C for 1 hour. The cells in the wells

ver e Madhed POnicc &84 Wh PBS e erral ilan cortis RSy Ehermmino
LD, Col or_ Devel opi ng Sol u-ion (c- phenyl enedi anm ne

di hy o TEM 61T deeH it 5% ired-by delakoa . PheenCheni Tal

I ndusth-esqpbid. ). .an Q2 _were di ssol ved _at

concent I at Tgiﬁél ot iR %%‘Fnrﬁghﬁc%s%%fﬁmv)(#

WresRect iMel.y ol an QRD _sol uti.on _(0.05 Mtrisodi um
Citrate, 0.1 I\/Ilpdi%o“ T“Jmah'ygr"tggle“ﬁaﬁﬁoﬁp"lﬁ’toe aclc sequence
dogecahydr &:2,15 PH 46) s \dded at_100 |/well.
Col or r%g{:ti on was per%nbl\ﬁ?réedaa%f%’ sTl?}gT?Ji fgPargents th
e nadied dugudieaddigion ofo s LMD at 100 J/well.
The cells were Precipitated by c}en‘%i%f%alflﬁgon’,{efﬁd “as
S sgupEe fnattanty WeBR i -her pirearsf-er ed 540 a SNew 98- we |a|~ ig
fla--bottom m croplate. The absorbance at 490 “nm Wwas ~ -
SRR ClsImSnLgS*H_rpj ae ]r@aﬂl&r.’l(i P:ICR_\&, CDRH; represents

1]

the aminc acid seguence represented by SEQ ID NC: 73 in
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through peptide bonds; and

TR i~ = 1 . [P I g

11, naving a light chain polypeptide comprising an
amino acid sequence represented by the general formule

(IT) -
[ |

H
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~FR1;—CDRL;~FRL;~CDRL;~FRL3;—CDRLs—FRL,~ (T T



Per:tinElnmer). To sel ect hybridomas producing

anti bodies which specifically bind to EPHA2 expressed
or, the surface of the cell nenbrane, hybridomas
produci ng culture suPerna-ant exhibiting higher
absorbance in the EPHA2- expressing 293: cells than in
t he ERBB2- expressinG 293T & 1s (controls) were
selected to be positive for production of anti-EPHA2

wiibody-r2) -4: 3, Flow cytonetri.c analysis To elimnate
fal se poslimfl vreesg”l %C&% éﬁT§Ab‘aﬁtai*B’ocﬁmé§Kbr%ﬂh‘%eéeﬁyence

ddes nvbrd dogpasdetermined. .t o b sitivein . ,
Cel | - EL'IﬂSL:éae%g %ﬁf?]ﬁefadcelxcgsrﬁ ﬁ%%lﬁf?brﬂ%ﬁ'enb? ndithgamino
- pest tigidies {oredR by o agtomaty vagThesoel]
susoensi on prepared in paragraph 2)-4-1 was" ’ -
scentaridaidens t ang: thRL S upas nad ant ed.., Then ~ig
t he 89 EP|—|A21-a{et!;pressi m%T cesl }A%?a%} t%Fgegl'y Qﬁ‘ho acada
ERBBL@xpressiagif@3 b ced | amwebe sepad At €byr suspspded s
by the addition of the hybridoma culture supernatant
TR dheubatedcasegCehore Irethmrense el ksoi nt he: 7¢ in
well's were washed twice with PBS containing 5% FBS.
e 4N Rl F3Swene’ sdSpendeprbyperhe aaddithofrofy amino
"Fl porescei n-conj ugated goat 1gG fraction to nouse
aI”gl@u (SRBEEWDI eEagé}SFﬁfﬁﬁuf &t ur¥d bymImN acids; CDRL;

eyticals, Inc., #55993) diluted 1000 tinmes with
Iggjs%%%t“aﬁ ni'hy 596 EBS? Cafld SEREEH&ACed SRESTEIF@S DPhotEQ 1D
yehe gel g were ed twice with PBS containinc 5% FEB
and tﬁeni \ggﬂspé%%[e}dgicﬁ PES Ol ‘ai Al'flg Bor TeRS Bid S

it ra-sheapigent gks Al g 2-4gLir.l % am noac ingm
¢in D Y (manuf ac- urég byvq%ﬁ'\/Tfro@AephSt%T‘ﬁ?g ( Kbl eéﬁl am=ne
aRrieRss Where ;7O AHONE G DY - anal ysi s using a.=low _ ..
cy-ome-er (~ ..~ ~r-00, Beckman C%ﬂ“,_e{r]rgﬁ“i,tolh%“‘f)ofn“"
thhewat aawas canalotzed, using -F-1 owy o , Tree Star,

Inc.). "7-inomyc,r_ D-positive dead cells were

n

sl

4. Pharmaceutical agent comprising anti-EPHAZ antibody

The anti-EPHA2 antibody o the present invention is
useful a2s a pharmaceutical agent, particularly, =a
pharmaceutical composition intended for cancer treatment,
©r as an antibody for immunological diagnosis of such

disezase.

=]

Preferable examples of cancer Types can include, but
net limited to, breast cancer, esoﬁhagus cancexr, prostate
cancer, gastric cancer, non-smell cell lung cancer, colon
cancer, and gliocblastomz multiforme.

The present invention also provides a pharmaceutical
compesition comprising a therapeutically effective amount

jale

o

0]

joJ]

3

rt

1o
|

PR i . .
cf th AZ antibody and a pharmaceutically



excluded using a aa-e. Then, the FITC fl uorescence
intensity histograns of |ive cells were plot-ed.

Hybri dor,,as Produci ng sanpl es -hat provided stronger
fluorescence intensity in the fluorescence intensity
hi st ogram of t he EPHA2- expreSS|ng 293T cells than in
the histogram of the ERB32-/&xpressing 293T cells as
controls were obtained as anti-EPHA2

R Ry =pr, i d S ration pf
hybrldonﬁpfﬁggpg?%gpz c o%gg Cﬁgb%h Iﬁbﬁﬁﬁ C

At shgdy Ry QAiGi-ng 4 QRS q,diluted wth
d ona% | - HY Sel ectzlwoﬁg 2 Jl}?néﬁ %rr?m/n%T %Irby
St entel EsTeebrelo@icesna#038Q9)sand nd..the
formed col gnl es were coll ect edS as sﬁr%glséli{:r%gfﬁré% ur‘hl cally
teeld édted aplones vt #o1sepal ated Yon Suthd ad.ed; and
exam ned for their binding activities for EPHA2 using
Ctoﬁ"@oaﬂth@r“e cs:urre*rmaimﬁes**: niAhen SHEe Yo BS bd Mon-oxic,
paragra 2)-4-3 to establish hyb i domas producing
aanfhieE m%&wwmﬁamﬂWMNmWQﬁm%ﬁmSﬁﬁ’ho
AbS7- 1, Ab65-1, Ab96-1, Abl OO 1, Abl1l05-1, Abl06-13,
lﬂﬁ—é’éok}la SAbf@& EEGHi{E] the ATEBoRdse AhiBTSL lcommesizion .
Ab382:- _ 6 Confirmati on of binding ac=ivity of
nnnocpdngf *gﬁFlﬁcdygﬁoFo@Eﬁﬁﬁ“%ﬁﬂIOW|QQ?\Nﬂﬁ$%W‘or

t.h cIonaI anti bodi es obtajned in paragraph
g‘)Qf 'b%ugmél%o Cander” caelﬁrg‘rrﬁ‘aglﬁ‘i/ XY €3 Tigp D EPHRRE

JMas osthddi gd sy 4 oW ic method in the sane
mayggs%?n paragrgﬁﬁ&%) Qﬁ%ﬁ1 tedsitLancdrressure,

vaeldo glii<Re (Ngggg%gggLJ) oo humag | ung -cancer_ cel
ne (ASE , and’a hunan pfﬁg%ate cancer-cel 1 ?qu9(¥¥?

sBpbvereay, U&eﬁz imszeatt ofi s ud ANsf e,ﬁji,ealT;Qd?T 'ges&é_alnﬂc
As a result, all the "est abl i shed nonocl onal

radEEb@dia@ammpzﬂxﬂﬁjxrﬁﬁipéﬁméadﬁtiéwlhese cancer
cell lines. 2)- Isotype determ nation of nonocl onal

ant FbedyleTheli sory pes ok cehe inumochasad aradtt | bodi 88c1 ude,
bmere det erm ned usi ng Mouse nonocl onal isotyping Kit

3 a t
ut not limited tec, the following: amino acids such as
glycine, alanine, glutamine, asparagine, arginine, and
lysine; antimicrobial agents; anticxidants such as
ascorbic acid, sodium sulfiate, and sodium bisulfite;

<rate, anc borate buffers,

0
'_1.

buifers such as phesphate,
hydrogen carbonaze, and Tris-HCI solutions; fillers such

as mannitol and glycine; cneiating agents such as

ethylenediaminectetraacetic acid {EDTA}; compliexinc agents

glucese, manncse, and dexsrin: monocsaccharids

§)]

disaccharides, glucose, mannose, and o-her nyarocarbons
such as dextrin; coloring agents; flavoring agents;

diluents; emulsifying agents; nydrecphilic polymers such



(rrmanufactured by AbD Serotec). As a resul- the i
sotypes were Igd@ (Ab5-1 and Ab230-1), |IgQRa
(SH348-1, SH357-1, Ab65-1, Ab96-1, Abl OO Abl 36- _
Ab148 and - and 1g&c (Ab105-1, Abl106-13, Ab373-1, and
Ab. 382-1) 2)-e Preparation of nonocl onal antibody The
nmonocl onal anti bodi es were plitified fromascites of
hybri doma-transpl anted m ce or a hybridona culture 86
supgenavant 1 (Rerebnaftar, referred tq.as a."source for
ant?bogy P%riB?ca?fgﬁﬁﬁ“Th%%ﬁD3§§“5§bF*t¥§l®€re
noepaesd:asst okkowssobhk st cbunkQ . 8eek-Qld_ .. ,
BAL%/CAJCI-nu/nu niceE%kf%%Aéé;%ﬁi£%ﬁ¥§ﬁ SaN%Fépfﬁéat§&C“
@it hepraskaneuf. oRDutageyr ednby ;S gna Al drigh, - ;1nc.). ..
Approxi mately 3 weeks later, the hvbri domas “washed = +C
Withesabihe peeesthylanetbheneaklety tiransplant ed in
an anmount of 1x107 cells/nmouse. 1 to 2 weeks |ater
asePYesaneeanul akedrhaxtHenper isbehdal zeav t ¥rWas vdrogen
coded-ed, then sterilized through a 0.22-uar. filter,
BntC*usSed 881%°Reér Eechorsaniivbedyrnupirbbgatheng1yhe: ,
%ﬁgrid9na;pulture supernat ant was prepared using

LY ReY T naltFagt 4rB8°by BRIBroséicoheds) sucfhes manni<ol
Qggr% pgagoqmegg cultured according to the _
nmanuf acturer’ s T RsPFubfi BHS eRceFrER&E aGE6NaTsHI aFlY PEG,

ot h, Medium nuf ac-ured by S::enCel
TechnoToor o5 #0380

c
Technol gl 85, CWRE-GSed| s 23 RRAVSATPFRE 20 and
s6l{esteg-cuppure supernatant was. filtered through a
C.45-urn filter and ﬁséd %ggé'goﬁ%gé’ ortaftfbodic
Proiéscatoon. sThe: ant i badhes were  puri tied using an
affinity colum conprising Rec% ﬁﬁ%n%“PFBféFﬁ“A@
sPASC o[ mealiact red BynReBLL-GeL, ROLR. L4k ok} ized
~on Fornyl - Cellulofine (manufactured by %el agaku
ot ds s {lrerenlorads ermanhbt Vi akfd 26rbitol; delivery
"Fornyl -Celiulofine Ptotem A") or H Trap MabSel ect
%ﬁ#&?{%@hU$h£@©m@@ib?xﬁfpiébabthaad¢oBiph§§h§8§§§ical

éﬁgﬁbgigthe Fo

S N = . ; .
-[1€ amount.s o tnese pnarmaceuzical substance
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are preriferably 0.01 te 100 times, particularly, 0.
Times higher than the weight of the anti-EPHAZ antibody.
In this context, tThe presenﬁ invention also
encompasses a pharmaceutical composition contazining ar
immunolipecsome containing the anti-EPHA? antibody in a

lipcsome or the anti-ZPHA? antibody bound with 2 >iposome

=

(U.S. Patent No. 6214388) .

The preferable compesitiorn of “he pharmaceutical
composition in z preparation can be determined
appropriately by these skilled in the ar- according zo

i e - -l —

applicable disea oplical iministrati
pr able disease, ar applicable adminis ration routce,

etC.



rmyCel lulofine Protein A, the source for antibody
purification was diluted three tines with Binding
Buffer 87 (3 N NaCl, 1.5 N glycine, pH 8.9) and
applied to the colum, which was then washed with

Bi nding Buffer, followed by elution with 0.1 Ncitric
acid, pH4.0. On the other "and, for the Hi Trap
MabSel ect SuRe, the source for antibody purification
was agfted Lo Jig, Goldim., Whi of,  Mas then washed w th
PBS, foll owed lby el ut onadvaﬁnth‘ N S%ﬂgi%?ré“ﬁﬁ%bﬁ—'
dorfbodhe; et Hedys el ULt £ rali zaed arnd the
buffer was then replg%edcﬁhsg%&' The arige FLace

ToTigendmad | ONSCAEF B= det R Bed: Y. el Yt ing. 1 he 14
anti bodi es bound with PORCE G 207 1 CO%an‘,ga“PEEK?an{L%e'
FARG B0 FERnal. 75 b AP esk Bl 05yt £9B) ca0d,  IBASUN | 09y |,
the absorbance (O D. 280 nm of the eluate. - ’
PEetis ol |13dmitmesamdtibody sanple d'_u- ed with PBS

was applied to POROS G 20 mequilibrate: wts
Equ_Niha@iinS 2 8afs o (308 miswdirurcdidayidriegesaline
_cohos hate dodecahydrate, 1 9 . 5 nM npnopotassi um

pHo  PC *S°d & M Me@ienff The pdlarmaFketdelsum

%@‘?" washed with Equilibrating Buffer, and the _

ant1 body BouHd! tH-The Wt dimh analt therneian etoii T Ho amo
gelgien, (4w ). HCL,. 0.15 N NaCl) . The_ peak area o- the
absor bance (0. D.- 280 1t ‘£ Zél‘nce ©f vat? s wRehsueed,
s the cancanilati g 1. cal qul ated according to the

fol | owi ng ecruati ovné_lf:(b%}s]ase'nt rati Shesfaattih6dy sanpl e
domglodi = drPeak it 6a-Of s antii body. .sanpl e, / ( Peak area of
standard (human LgGL)) x Concentrtatioh po‘rf(“psftra‘rmla]r*d a
£z Jadiddutd o 1 fiact ofo rrMy eoMer Lconcentration

of endotoxir_ contained in the obatpgllr}god‘aan J bodi%es@V=n9
s Sedasuireed arsiongs IFEndos pery r&&:e.s’%%ﬁpl\l!@;_}( Sei kagaku
Corp., #020150) and Endotoxin Standard CSE-~ Set

( Sei Kagarka=Gercpy::#8200b5hpcand 1was coe@hfisiaed -Ha e,
EJ:’H%%/ mg or lower. The resulting -

< antipody can also be prepared in a freeze-dried
~Orm using an appropriate excipient such as sucrose.

The pharmaceutical compoesition of the present
invention can be prepared for parenteral administration
Or 'can alsc be prepared for gastrointestinal absorp-ion.

The compesition and concentration of the preparation
can be determined depending on an administration methnod.

Wher the anti-EPHA? antibody contain

D

cd in the

rt

phnarmaceuzical composition of the Present invention has
higher aifinity for EPHA2, i.= nigher affini ]

3 r EE r L.2., nigher affinityv {(iower
Kd value) for EPHA2 with respect to a dissociation

constant (Kd value), the drug containing this antibody

can be erZicacious at z lower dose irn humans. Baséd or.



anti bodi es were used in the subseauent experinents.
(Exanple 3) Properties of SH 348-1 and SH357-i 3)-1
Study of anti-EPHA2 anti body for its activity of

i nduci ng phosphoryl a-pi on of EPHA2 tyrosine residues
and its activ_ty of induci ng decrease ir_ EPHA2
protein level -1-1 Preparat/Sfon of antibody-stinul ated
-cell lvsate NMDA-MB-231 --s suspended in RPM 1640
GO 'resi 98Nt dHY J0% E, S,:00 _uni zs/m_penicilljn,
and 50 ug/i m@drth %pst“o%y‘ci nn%( I%Fsae“lﬁ%ﬁ%ﬁc% bT SR At e O
4D LD YRS :C ORI Y Nk RRMiman 646, (Wl oo o
antibiotics)") were sl;%dgd%% 6x1%%c;U c%%?é/_sv\fel?v%m%*ré“d'
6- welThediisbeand eukt uhed -rewRPNIGhL G S 4G LR e
On the next day, the medi um vvagglgils?g{grﬁe'gf r{e{llrﬁncfé“’o%ay be
RPN 11674 0<The raddethaharnetn. 'tde gehe/ Mersndarsder: .
cul tured overnight at 37Cin 5% C2. On the next day,
GR4myvE. SH357-", Muse | g&L I'sotype Control (in the
description bel ow and the draw ngs, abbreviated to

"m gE2a™PlREnGEaePeReE By rR&DOSY shenphairmece #NMARI03)

as an I sotype control antibody, Reconbinant Muse

TIRT BE GRisnEisesant. dntwerdeisor i iptd onddel oy ahicbn s

itrﬂ%ugfi wings, —abbreviated to "Enhrin-A/Fc";

mEnUT actured Sy SRESC SdrTems, NASal #emnye- 200)1 imsyzal

| e ERHAZ | ' igand,., and Reconhi nan-. Human 1gG Fc

TR he e e N e A S,

abbr eyka 3 th o Joanufactured by 89 R&D L
Syst ens, 5?%65?5#1%5%& IOOO)'Hés- Egaggﬁt“rﬁ‘lt_lﬁrao’( ECHPPEEC1on
dihersolbublsenki gaRd were separatealy dilyted at a . __ .
concentplr*ati on ghm\#ﬁﬁeﬁ&gm eﬁ.}f%é;rl“z SHSHE G ETHAZ-
st esg@@a-uk@ryg/ rni or 50 ug/m in Figure 1A and 50
ug/m in Figure 2A, Ephrin-Al/Fc and hGFc: 1 ug/m in
Figures = and 2) with RDM 1640. The resulting solution
was added to the MDA-MB-231 cells after discarding of
3@ 1@edi um and i ncubated at 37C in 5% CC7 for the

predetermned tinme in 5% 002. Moreover, in the
HereinaZter, the present invention will be described

—l LT

more specifically with reference to the Exampies.
However, the present inventior is not intendecd tc be
limizec to them.

In the Examples below, vprocedures relatred to genetic
engineering were performed according to the methods
described in "Molecular Cloning", (Sambrook, J., Fritsch,
E.F., and Maniatis, T., published by Cold Spring Harbor
Laboratory Press, 1989) or methods described in other
experimental manuals used by those skilled in the art or

according tc instructions included in the commercially

avellable reagents or kits used, unless otherwise

-h

specified.



experinments in the presence of a cross-1linking
anti body, SH348-1, SH357-1, or m gQ&a and Coat
anti-nouse 1gG Fcy fragnent specific (mn X Hu, Bov,
Hrs Sr Prot) (manufactured by Jackson | mrunoResearcri
Laboratories, Inc., 115-005-C71) as a cross-lir_Kking
anti body were nixed at eaché4concentration of 10 4g/m
or 50 49/ (Figure !B ; and 50 ug/m (Figure 2B) in

A0.1\The _resultin- solution was added to the
%&%ﬁl\‘/@%?ﬁ) E%T%i%‘lf]t%r} Ui feaFdrhg of the nedi um and
i ncubated pat, 3 4C- i 2% CO2 for the predaterm ned
tinme. a}At t%p%rgdét%r r?i'nggg)iol*rfc’e,“ﬁ%gﬁfp@ et &sh?
renoved, -anadAhe Gelils, Jsed by the addition of
| xCel I Lys-'s Bufrf%er ogh(\r%ﬁl%f e#c“t“u?aéd %%Pr(?eﬁﬂl@ 1'nli'ng
IEechrioltognan IE®HA2 containing | nmM PMS= (nanuf act ured
by Sigma-Aldrich, Inc.) and centrifuged at 15000 rpm
for &DNEnebewsdiThe husiaperpatrant.s Ofacel i -1 ysafes wer e
used as sanples in inmmunoprecipitation and Wstern
TNy B ST prdtfei synworsiendd at tansspfothe sarmml@s-: yeq
were neasured using B--ZLL Protein Assay Reagent

RACt Fred Ny MMERGE): 00 RB)primeMegsfj cation of
actiyty 0 L i.nd:ulci ng phosphorylation of EPHA2
tyr oS nBSFesi'dies To | nmunopr eci pi . tate EPHA2, first,
O% %aqfaa%rlthi:_- .Eck/ EphA2, clone D7 (in the description
"TEI70W ST e 2 i 3RA RIS 2 M e S S 2 D5 2 ean d g RRHAR A ag-
ant i 7))o manuf actured by MIlipore (Upstate) ,
3#0'5(-5%%%%3 lzfdsd'e‘cp% SSEee L 'fNCa-.s?J)s‘pe%fécg on of
Prot gi-AG-magneti_c beads (manufactured by NEW ENGLAND
Bi oLabs, Inc.) per sanple, and the m xture was
igaéeritced thely Tl od Nk Ao 4 g o diQl et ours. Then, FBS was
gladded t her etgo aﬁ:géz}%fi@hgal gCq(?frfcenttzarga |%%g‘~‘%rfcvl“0%ﬁ°aaﬁm9“tcac
cthygrtracxt-eze was further inverted for mxing at 4'C
for 30 mi nutes. The beads were washed three rines

-

(seguence listing seguence 1D No. 4).,

ol

The PCR produc:z was incorporated intc pDONR22-

(manufactured by Invitrogen Corp.) using 3P Clonase

(manufactured by Invitrogen Corp.) tc prepare ar entrvy

vector. The stop cecdon was removed from the EPHAZ gene
1n the entry vector using GeneTailor Site-Direczed

LR

Mutagenesis T 1ifac I by Invi
agenesis System (manufactured Dy Invitrogen Corp.; and

and the pcDNA-DEST40 Gateway Vector (manufactured bv

Invitrogen Corp.) was performed using LR Clonase



with I xC_| Lysis Buffer containing 1 nM PM5_. Then,
200 g of the cell _ysate supernatan.-s prepared in
paragraph 31-1-_ were added =hereto, and the m xtures
were -nverteC for mxing overnight at 4G On the next
day, the beads were washed three tines with 1XC Lysis
~ e-1 LBuffer containing 1 M PMSF. Then, SDS- Sanpl e
Buffer (56.3 nN Tr_-s- H6 HG, pH 6.8, ,;, 1. 8 ~

(ANOF 209 » s % N 2- nercaot oet hanol ,
0. 045 g/ n1:%brjgo}?nfff%‘gﬁE i uejoiés ad%le%‘a?%‘”? hRCBads

DBt 4heE TR Urase Wor & hipatgd- s Tor. 5, moutes.
The proteins dissociated fromthe 2ads” wepeteor
sseparatee ¢ dpyr SREPAGE v Toeget f ogm msﬁergnpl g;%
the proteins were transferred from-he gels 1
lpeityivigry Heereeerc = 4BY arte aPEBDr 80854 het ei NAf el
- abbreviated to a "PVDF nenbrane”; .45 min pore
tdie; & Franfeactiurde @Rﬂ\llpdn:pmwlowﬂcm@r“@[.ﬁut%e cloned
transfer, the PVDF menbranes were bl ocked by shaking
llanOBItd)@r(l%SStﬂmtﬁ%?t%n@qomwﬂr&mkbﬁmmﬁid— Nos.
3(Q manuf act ured by Dai mppon Sum tono Pharma Co., Ltd.
CSr&w BrPAn @ M3 Prfod%cts G the seduamse dissolwved in

QQ nj_ of _ultrapure water, to which Tween 20 and
Méoéﬂouq'jm a2|Lgl W@F’ec a?ﬁf@be%?’af@%aqu Rohcentrepiessntad

f <@~L0 W.V) and 02% respectively).
b%l rSs-Ql'/E)D (Nd’et ecta%r]11 t‘t%e n’iﬁ&‘n T“ze Yp? Jam-éd EPHA2, the

PVDF1 nenhrapes , | ack oak in an

ant i -léPHAz gnt F%gﬁylf&% g%l ﬁ‘ did "" $ieg geggon

" ettgrads swich vBl-egki ng Sol ut i on, and shaken at room
tenperature for 1 hour. The PVDF msnbranes wer e
\NaShede-Oéni@uﬂhﬂubeﬁuhlaﬁeeﬁﬂ'l‘@e% - 20 M
Tris-HClL, pH 8 . 0, 138 mM Nadl’, Gf%
p@&W°D‘t\A@en (2@nsEhenng @the A?IVDFO fE‘c!#Qf A/Mer

soaked in an Ant-'-Muse | g, HRP-1inked Wole Ab Sheep
LERERSEACEGr 8¢ oy iR Heald hicar.e Bim St enteS oMb No: g

(D:; l—’

I

in the s=quence ilstlng; hﬁralnaf:er abbreviated to
L ~ L ‘v
EPHAZ-ECD") was amplified by PCR reaction using a primer
set:
Primer 3: 5'-zaaaagcttatgga agctccaggcagcecge-3!

(sequence listing sequence ID No. 9); and

Primer 6: 5'—aaagggccctcagttgccagatccctcccc—3'

The obtained PCR product was cleaved with HindIII and
Apa: and cloned intc the HindIII/Apal site of pCDNAZ.]

(hereinafter, the resulting vector is abbreviated to

o}
9]
]
Z
e
@8]

-1-EPHAZ-ECD"; and in the déscription below and
the drawings, the recombinant protein expressed by

n —~ - ™ TR —~ : ~
PCDNAZ.:-EPHA2-ECD" is referred to as "rEPHAZ-ECD": .



solution diluted 3000 tinmes with TBST, and shaken at
room tenperature for 30 m nutes. The PVDF nmenbranes
were further washed for IC mnutes three tines with

TBST. Then, signals were detected on a filmfor chem

um nescence using ECL Pl us ér’anf actured by GE
Heal t hcare Bi o- Sci ences Corp®). Next, to renpve the

anti bodies fromthese PVDF. nenbranes, the PVDF
menbyanes3werepspakedni B:SL 'm;is% Soly-i_on_ 1(50 mM
Ar=s-HC ,1, pl7 CL G 2-:- ‘f‘,b" b ,%O§Dé’,e~1'~°-r51?>00 1- 00
tenrereapteoetranalor apd shaken at 55C for 30 m nutes.
Then, the PVDF nenbranes were soaked i n Quenching

Sol utoono(FBSEceontatBirBge X YrewsvhH202 o 0. 1% (W .

v) NaN3), then 92 shaken at room tger?perg?%f)ecgyéruitjlng
Ofi AGt @siinand chur tsheuenwas ke foye kMUt es; 1hree o yos
times with TBST. To detect the ohosphl%?yl at ed a?%a“t é\k '
36f tRe EPHAZ EFLOSINEOiesi dueshe thaneADR JBIHYANES
Eggrrqg bl ocked by 'shaking in sodium  azide-free Bl ocking

t i{BREESRE TPEteh T6 cBIreck tAc@s PowderT wes' )d ssalewadn

ciﬁ 1g(_:_,m of ultrapure water, to which Tweer_ 20 was
TheR~add8dCat 28 PIAEP E6rEeREaatErsre ofeptskhiad W) amino
Ihgn,. the,PVYDE rapes were soaked in an

a7&ﬁt8i E\JB%OSSI’JT& ynggﬂef%Fééawbi<ﬁ§ﬁ@l4eamwp-r@ﬁqnm €o as
vEhAz--fhe figures, reviated to "4GLO antibody"”;

nmanuf actﬁfea_ %y'MgﬁFglp‘pé%‘S(lﬁpslr%?t &r, FEmigy) acid
ssghuhianydhkuted 10000 .ties with sodiym azi de-free

Bl ocki ng Sol uti on, ang' aLtsn%a ehcat® FSom tefpérarde for
thehouE. (AbecPNPErcpeMhLanes yere washed far 10 minutes
three times with “TEST and fhen f irt har Vashed f 6L s
reRouiessthrer btORS-DWsTBoh20:;2Si %@ak%a\'\@&ﬁ&!%‘;%%t ed.d
a _i-;m__O cheniiuninescence using ECL Plus.” AS a -
- beesarmedbysthe addht betimef the:sol uble |igand
EP1.r'Lr_-A /Fc, EPHA2 tyrosine residues were
phosphigrsd ated fén HOI i AT esmpByscoatrast, when the
anti bodi es _/S_ES__4§- 1

Primer
gcaggcttcatcgaaggregtgggegggeacctcaggacecag-3" (sequence
listing sequence ID No 2Z); and



and SH357-1 were added at a concentration of 10 ug/n
or 50 g/m, the effect of inducing the
Dnosphorvl ati on of EPHA2 tyrosine residues as seen by
the |igand was no- observed at all in the
predetermned times (10 mnytes, 3C mnutes, and 60
m nutes) (Figure 'A) . Likew’ se, even in the presence
c]f the cross _inking antibody, -he e=levt of

i ndueirnget-heophgsphorvl ati on- of EPHA2 tyrosine 93
resi dues as seen in the Iigand was not observed in the
quresence aofc @dredi s _vvqﬁgL g

1B). 3) -1-3 Vérlflcatlon of ac |V|ty 0 gf%dUC|ﬁg
ldetrieas seduerERHAD praot @id) J ewed 10 ¢ of the ceI

| ysat e supernatants prepared in paragraph 3)-
mereP§éparaBed by SDS- PAGE. Then, the proteins in t he
Tg were transferred to PVDF nenbranes and subjected
o AfESPELA L BInst AL URF USiteg arp dmttih ERHAY oamtidagyained
QD and Monoc| gnal Anti-(3-Actin clone AC-13 (in the
. d’é'sé’rrloﬁtlrdﬁ bl BwIEFF e i eschabififevimtcectt s a
£ %ptl p-actin anllbocy ; manuf actured by

§ éjr%‘& Al §FSc RS HREE, 4%&—:%‘415) RslRe ool for the
sanpgglﬁggt in Level . Sped=2-cal-_y, after the
transter, & PVDF nenbranes mere bl ocked by shaki ng

G@k@g@kng |utian wWth_ a razor_into
gb%o pi eces gg%tere@'ggg%h (ﬂﬂ%ﬂg WG of 7C

(¢BacHhe PR : raa%rfgra%nu%montmg ng 0 kDa, or |arger

proteins were soaked in an anti-E aﬁ}lbody (D7)

sol upkonedi Lot ed'tggfgddc4ahint wiatn sBlLack |n% -
Sol ution, while the PVD= nenbranes cdéntarni 8 70 kDa

(@Pqusmaklénspn@bes@@U@ak@ soaked imgian anti-(3-actin
anti body solution diluted 1000 times with Bl ocking

Ts6l BCRoRroBact s PYDanerbr ane thes shaken ale heQM
stenperature for | hour. Each PVDF nenbrane was washed

LPSPIPOTAREL 68 toh PEONRABS Lsvirtch BEBSTLorEren + ceash JRVRF
ngnbrane was soaked in an Anti-Muse | g, HR=-Linked
SWhglYeVECtOTs. Recombination reactions betweer each
entry vector and a destination vector prepared by
cleaving the NdeI and BamHI sites of PET15b (manufactured
by Novagen) with restriction enzymes, blunting the
cleaved sites, and then ligating Reading Frame Cassette

f Gaotowayu Vams 1 i =
C.1 of Gateway Vector Conversion System (manufactured by

Invitrogen Corp.) intc the biunted sites were performed

s

11

usin

Q

Cionase in order to prepare expression vectors

(hereinafter, recombinant proteins expressed by the

AT TT=N{= =ThTTT_M_ '
FnIII-NC-, FnIIi-N-, and FnI-i—p incorporated sxpression
VeCTors are referred to as r¥nIZI-NC, rrnIII-N, andg
rfniIi-C, respectively).

1) -2 Preparation of human EPHB2 extraceliliular region

expression vector



Au Sheep solution ai_ateo 3000 tinmes with TBST, and
shaken at roomtenperature for 30 m nutes. Each PVDF
menbrane was washed for 10 minutes three tines with
TBST. When, signals were detected using 94 ECL Plus
and Ni ght OAL LB983 (Berthold Technol ogi es GBH Co.
KG . The signal intensity of/& he bands was quantified
using Gel-Pro Anal yzer Version 4.5 for.- Wndows '
(regisier el densy k: ' bernetics | n c . :
As a rebgjle“??é%% the @fﬁo@%‘”?%eo%o?%?% Py g%%%i :
Bphe NoA b ECng ac BN {4 €08 5 degr ease |,A FPHA2 HAZ
protein Ievelgvvasmgb%gvlgﬂé TguFéére“Zg\eéﬁg SBy . "B§riNed
bolckhliRme of the @ahdbody SHB48-1.ia.degrease in EPHA2
protein level, albeit weaker than the activity of the
| | garitbinwas 13obser~ved both in the presence and absence
of the cross- |inking antibody (Figures 2A and 2B). On
W@%ﬁmthmwa,caaaﬁai@cmtbbdgc&eggggagg&ggg,tccn?v
change in EPHA2 protein | evel was observed regardl ess
oTSTHRN BT eserice Drscabsere eI Df Nohe ¢y pssnéii nki ng
anti hody (Fiq%ures 2A and 2B) To anal yze the EPHA2
Prot ertfSével*after 24 hours of the S:-i348-1
addi t.i,on, an average of ;the signal intensity of the
EPHAZE’ band/the signal intensity of the Qactin band)
al cul .at fromthree experinmental results
cor %agvc“t %&dL‘l W%e—%”aagﬁ YA “a%?%ouy@%ﬁ%u’ﬁ%%@é@aat ctggte
&apl e 3 Assayesul t,, the val ue after_24 hours of the
=, h e 83~ 928158%1“ avdvdi"ﬁ%%en\/\‘hss']%l&/ﬁhct% Bbsehte: of the
THOSSd ki ng: @ankihody 9% i Pt sence of the
cross-linking an “% body,@mﬁé‘%gﬁe“‘v%?%e%bﬁ? er> 24 hours
ofotdremegGas, sdditd o s glefi negl as, 400%. 3)- 2 ADCC
activity 3)-2-1 Preparation of effector cefls The "S-
Byl eoni was asepdeaide cold-ected §rom CAWN Qs 1 spo 1o

NC: 20 in the sequence listing. PCR reaction was

~ L

'_l
Q

ot

I_J
3
[

o
-

D
ct
Hh

S

3

erformed using & pri sz . - .
b \ using & pr or amplifying cDNA encoding

& human EPHB2 extracellular region (region consisting of

an amino acid sequence represented by amino acid Nos. 1
To 542 cof SEQ ID NO: 20 in the Sequence listing)
hereinafter breviated i ok ;

(hereinafter, abbreviated to "EPHB2-ECD") :

s + TEe S0 o= ~——— o~y
Primer 15: >'-azaaa c-tatggctcogcggaggctggag-23"'
Primer 16¢: 5'—aaaga:a:ctcatggcaa:ttc:cctgcat—3'

e C A o .
+0e obralnea PCR product was cleaved wi-h Hipg-IT and

ECoRV and clioned in*o the EindIZI/EcoRV site of DCDNL3

[S

are- Sy =i + itineg vam-— ; [y
(hereinafter, <he fesSuiting vector ig abbreviated t

—~
“

n —_ ) - ™ T ~ ~ . - -
PCDNA3.:~EPHB2-ECD"; and in the descriptior below and



Foxnl171'/Cr1 Crij nude mce (Charles R ver Laboratories

95 Japan, Inc.). The collected spleen was _

honogeni zed with two slide gl asses and henol yzed

usi ng BD Pharm Lyse (manufactured by BD Bi osci ences,

#555899. . The obt ai ned spleen cell s were suspended

i n phenol red-free RPM 164075 (manuf act ured by

_nvitrogen Corp.) containing 10% Fet al BOVI ne Ser um

tild ra-dvawW g meyrfegnb nvntro

(her ei naf tgleg; abbrevi at € e FSﬁEC% re )
~bﬁﬁpoﬂﬁ si ze;

edi
‘NS sed rEougipa cel fo st Jn
manuf act ured by BD Bi oﬁc% ence% Theng abeP’ of
livelceBl sreasreeurtired Dy gl ¥Hak bld lusion
test. The spleen cell suspension was entrlT uged’ <
the PRBdresrwasnt kenir enmied.c1Hhe 6elilis were,
resuspended at a live cell density of 1. 5Xx107
E@nSAEt ure da bve I TRATASENIADGE IBEB useds asne_f £6ECL
cells. 3) -2-2 Preparation of target cells NMDA-MB-2
PREASITGF PEiBSca IBrivRe® SEG* we~ r treated with
trypsin. The_cells were washed with RPM 1640
cont af TRy - 109 FBS3&Rd LGS Sresegpended - RRM 4G e
qu%ntﬂl ni;ng 10%. Fﬁ(s Eac cell (4x106 cells) was m xed
FOm um 51 ) %t%rilized through a
O 22Pu5_anLI ter, -and Iabel ed therewith at 37" Cin 5%
o for 1 hour. The""’l“gbéf]gd CEI"FS 2RECE “Ras Hek quaree
tisAB S gWsERua nRdiym or > ADCC and resuspended at a
concentratlon of 2x10 ce1|s /m in a mediumfor ADCC

The pbepanhect atgelo RIS o3l J el case A952Y
he target cells (2x105 ceIIs/ni‘) re dis REg
ToPOwemantifaa=96-weldy Whatt.omdr ¢ropl ate, 30 = ,qf
SH348-1, SH357-1, or an |sotype contrgl antibot
Dempg&2aka’ TOPC Cloning kit (manufactuy red by Invizrogen

e wa
S
1,

Corp.} to prepare ar SNTIy vector. Tc repair muta<ions
caused by amino acid substitution, the entry vector was
cdigested with ZcoRI, and a fragment containing the

-alin

- . P . L
PENTR/D-TOPO-derived sequence among the ob=azined

ragments was ligated with the second iargest Zragmen:

a

(approximately 2.6 kbp) among fragments cbtained by
3 aeaT 3 ] = " ~— 1 = t
digested Human clone collec<ion {manufactured by

STRATAGENE, #C14640) with EcoRI. Recombinazion reacti

Gateway vector were performed using LR Clonase irn order
te prepare pcDNA-DEST4G-ERBBZ (the vector nas the

ID NC: 23

’._l
5
ot
o
®

- and atiB2 sequences:.

Ex iz 2 Dr =
(Example 2} Prepara<ior of monoclonal antibody



96 diluted to 2.5 g/m (in terns of a final
concentration_ aster addition of the effecto- cells
Wt[ a medium for ADCC was added thereto and

i ncubated at 4C for = hour. 100 1 of the effector
cells (1 . JX10™ Cells/m) was added thereto and

i ncubat ed overnight at 37C BA 5% C02. On the neXt
day, the supernatant was collected into LumaPl'ate

(manyf actured by, Perki nEl per.; . The dose of rel eased
garmrafray's ﬁa%gﬁéggbr 83 68”?%8% ganma counter. The

cel I 1ol ¥855cLat @oahblisbut eg Lo the ADOC activity was

cal cul at ed accorgi ng to't hé”f”g-blygvv, r?cggeot ':atiilén: Cel t
(k¥ausactated Yy IrmBdrogen (G X100 A couts in, ...
sanple wells E an aver ggg in IE) ) o‘fr“co“ur?i’t%s“ri“nm“d With
pSPNAGtanedsA2F@oea s ian ickdy 6f f el 8l ren 1oy

-nonsuppl enented we! - instead of the an%%bc#d‘j“gnént he
Iefieebgenceblrs,. }5Gnd andu-H0 dy Fespect byeky, of. as

nmedi um for ADCC were added. The other procedufres wefe
dpERf orvEde Y nchhecsinBraaysas tnltuhle sappkeawehkswaC:

an_average (n = 3) of counts in the maxi num rel ease
CPwefF§SeoRtaichntg Liveatdrgetarce i dlisss ol vethride For
rggéggg n-. 50 u- of a mediumfor ADCC was added

r ad-PoPUfhé 1&75edy, TRRdoPbe iopdotuatmedi um f or

s natontaining 2% (v/v) Triton-x100 was added i

rnstegd-of t'Ae “efrddor SGeLfsSt Rie ™t Ferl spidcedmiey - 5,

were ergforoiic R d.in_ the sane way as in the sanp _
uvvel? . ﬁﬁgrwﬁisgdﬁlg)?rs"&\ﬂlg ah%%’g‘@*ofc’%%?r'—éem 15000,
+B¥Reskh MERLLS ., wherein the error har represents a

st andar d aeéi 5 'i‘\gr%%rt &nd-thép (&alﬁre Hilas “&2) ¢ uPaCe 15y

apbudent ts hibesh 18518 97 x1l estli,s 418, A0 i hody
SH348-1 exhi bited cell I%ysi se(%égthl Vi t“ﬁlé:%%ofg&“}é%

H8alOncand Bidesaganist: theVDAMBri23%rated with 20 mM

Tris-HCl, pH 7.3. Elution was performed with a linear

concentration gradient of NaCl (2C mM Tris-HCL1, oHd 7.3
i, Df .3,

0-1 M NaCl). An aliquo: of the eluted fractions was

separated by SDS-polyacrylamide gel electrophoresis

(hereinafter, abbreviated to "SDS-PAGE"). Thern, the gel

was stained with Coomassie Briliiant Blue (hereinafter
= —_— -~

abbreviated to "CBB-stained") to confirm rEPHA2-ECD-

containing fractions. Next, the rEPHA2-ECD~containing
fractions were compined and appliec to HiLocad 26/60
Superdex 20C pg (manufactured by GE Healthcare Bio-
Sciences Corr.) eguilibrated with PBS. After eiution
with PBS, an aliquot of the eluted fractiohs was
separated by SDS-PAGE. Then, “he gel was CBB-stzined To

confirm rEPHAZ-ECD-containing fractions. The rE

g

HAZ2-ECD-

containing fractions were combined and used as an antiger



cells (Figure 3A), the A549 cells (Figure 3B), and the
PC-3 cells (F figure 3C'; , respectively. The
anti body SH357-1 exhibited cell lysis activities of
8.8, 13.0 and 9.0% agai nst the MDA-MB-231 cells
(Figure 3A), the A549 cells (Figure 3B), and the DC-3 -
cells (Figure 3 C), respectg¢vely. These results
dermonstrated that both the antibodies have an A --
AGLI aaair . st IVDA- VB- 23_ 3! cei~s, P- 549\ cells,
a%%l %@én%éf‘lté.o“s??s EPCARELOFN ¥ ONDAPNECRB] deAB4Sinartion.
@%3pfﬁch$ sgggggdgd in 10% FBS-contair:ina RPM 1640
Wi to:h-anti brotresfewerE ¥88dB§ag1re5008icel BEAWEbtein
085 9 ag8-uel |l i 0 Late_and cultured overnight at
37C2Jr) D % Oég%ﬁgwgfﬁg*ﬁ%x?yday?ﬂgﬁgdﬁ-1, SH35 7-1,
or am)is0tyRe, contys anti body (r,lgQ&a) diluted to
25 g/m (ir_terns of a final concentration after
addi t4-orco of -woampl e S)s )M d- 10% D FBS- cont ai ni ng
RPM 1040 (with antibiotics) Was'%éc;zl)'cléijD Ther et“oﬁ%r'nﬂes
Rircahat@donaatdfiefopagahpur ncRabhit .cooplenents,
(manuf actured by CEDARLANS, ;' CL3051) a.kr uted 107 352’)“)/0a
WAt RPM 1530 neres addiesh thepebQqahga, i na- .
Lg_:oncentragi on of 5% ti-,ez-, incuba?lé%l lgf %%ip%h“S
CErorEd7 hdur (mandiéorthed beftakst aagdh ngnah: £90mM
ﬁne(gpe,rgtoure for 30 mnutes. To neasure the cell
FEbT 17155 Cetdit ef 1 G cirumenescent vEelhe Viabibi tyas
Assay. (manufactured by Pronmega Corp., was added in an
Arount. eoual Y o* TR OFe¥¢e tal tufemsobatdonsaAndegibe.
Lnﬂﬁ(et I e was sti;-gﬂa a--_room tenpera~ure for 10 98
M nutes.” ThefrXthe amoun? ¥ ¥ ghEPRhitE@D avas TiterMax
dreasul ;Usin late reader. The cell viability was
cal culcgﬁJeVd acg%%a‘lpnagvt%‘? Y of 1 T Tyt @it i obRc Cel (111
A adddnid Yo f Wo Fuk@- )= {,(G; 100 a: the amount of .
light enitted f“?om"sah% e vé%l g och-eneous-y administered
to tne dorsal region of another individuai. On days 22

%

and 3¢, & mixture of 50 MG of rEPHA2-ECD and Adjuvant

Incomplete F ! I by Wal
ncompliece rreun reQ by Wako Pure Chemica>

0
:::?
3]
o
o
h
fu
Q
ol
=

[ - P 7 . T S am e = =
Industries, Ltd.) (1:2 in terms o< volume ratio) was

suocutaneogsly aaministered to the dorsal region of each

mouse. On day 53, 50 pg of rEPHAZ-RECD was

wn

intraperitonea’ly adminisc Lt Ci i 5
X 2-ly administ ~C €acn mouse. On day 56,

the mouse spiesn was collected and used in hybridoma
Preparation.

2} -3 Hybridoma preparation

Cell fusion between the spleen ceils and mousse
myeloma P3X63Ag8U.1 cells was performed using PEG4000
(manufactured I3L (Immunc-Biological Laborazories, Cc

L4

Ltd.); tc prepars nybridomas. & culture supernatant of



b: an average (n = 8) of the anmpbunt of light emtted

as a background (cell/anti body-nonsuppl enented wel | s).
10% FBS- cont ai ni ng RPM 164C (with anti bi otics) was

added, instead of the seeded cells, in an anount

equal to that of the cell suspension, and 10%

. FBS-contai ning RPM 1640 (v@zh antibiotics) was

~added, instead of the antibody, in _ an anobunt equa
lﬁgtg~t of %E$ antibody dilution. The other

pr ocedur 68 et P PErPBR et F nuehe Saneseagensnignahbe-EPHA?

%ﬁpﬁ- V€ ._an_avera 3) of the anmount of

ig d%ﬁé{ e +?%n¢%ﬂt%%%@?snonsupplenented wel | s.
10% FBS: conf Laéjr&%a\g RPQI\LI:164O (with antibiotics) was
added i nstead of the antiBody, in an anount equal to

that;gtaLhedyg dy; . di luti The ot her procedures
were perfor nedtqaﬁ%thleo e g@“\/\ﬁf%sesi%"t?hé SHiIfA e

avetddind-i HUreh i ghows an average of three experinents,
wherein the error bar represents a standard devi ation,

and AP cealive waBs GRlLidated Py St udent /S t-test. As
a result, the antibody SH348- fg' ducedT 4§r 3ﬂﬁ%oaﬁd

1Y% a ahe rease st 4 apd hes celds i e ty-0f L e, 231
cells (Figure 4A), the A549 cells (E?girg 4-3E|\;Dﬁ7\uMzir and
qq#?@x&@%OW&ﬂdEﬁdﬁH@mrE“¢Chm rsespest i Mebyryvi R Eg ;
]g{esence of the conplenents. The anti body 'SF3 I‘

S0 FhdufBd 659 e60%ago. than@S65o dackeases in th
sell survival rates of the MDA- MB-231 cells (Flgure
D)) e K549 el ISP QA B S ERN b theDRG- I aBl 0 -s5R3E2

A4F),, resDectivel in the presence of
a(S’:eag (lg)oﬁjp o ments.” gTHe]é?eOT%stlﬂHPé“aj t (ERTetE & diatr dubtdy
g{yaiugd djes have a CDC activity agai nst NMDA-MB- 231
S, A54G s Ahd BERE cdnBica)ed Y topt at 37°C

igetsar mglat ion 3)s nngregara_tl on_ of t[upgat ed EPHA2
pol ypepti des S-ected 2937 cells
were treated with trypsin, then washed with DMEM

e o - .
contalning 10% FRS, and then suspended in PRS containinag

5

o

TBRS. he obtained ce: 2 51 '
BS The obtained cell Suspension was used in Cell-

T ) £ - - = :
ELISA and flow cytometry analysis.

293T cells were separately suspended by the addition oI

the hybridoma cul:ture superniatant and incubated a= 2°C
for 1 ho T cells in the wells wers wasned twice

wltn PBS containing 5% FBS. Then, the cells were

suspendec by the addition of Goat anti-Mouse 1gG
- L= - =Yy

Peroxidase Conjugated (manufacTured by Millipore

m Y~ L 3 Y] ' 5

(Chemicon), $AP181D) Ciluted 500 times with PRS



(rFn=l _-NC, rFnil_-N, and rFnnlli-C) ; Escherichia
coil BL21 and Esch.erichia col- Oigani (DE3)

(manuf actured by Novagen) were separately transforned
with the expression plasmd prepared in paragrap_r 1
- - and cultured in an LB nmedium supplenmented with 50
ug/m anpic_1 in (manuf act uféd by Sigma-Aldrich,
Inc.). Expression of truncated EPHA2 pol ypep- i des was

dduced Usi uction em Januf ac-ured by
hbvagg%r foérlﬁgBBI‘_ﬁ(Zgl and the 't aooeds1y1 4 G°§ N NG feafn

dlixgann. [{PR3)we The hact grial. cel oLl ect ed
centrifugation at 6000 rpm ;,6}# ?%fm nujt es “t h‘e‘?*r““’Ll ning

S@umdednen aom@m@eakzbaggl;%f &y (S1e) L{}?/ —r| s HC1,
pH 7.5, 150 mM NaCl, O.1% (v/v) Triton- XL00 (?%(v/v)
rylayGaresle)i i aamichet M o At N 166y The- SHper @g}gm
was col |l ected by centrifugation at 14000 rpm for
Fanfuttesrded lappldust tie=0. S.ud. JofarM -HYPA (ERBUkacL YL edy
by Invitrogen Corp... The Nwas washed with a washing
abufcfoé“r“-(“SGanﬂoF’rﬁ LHA - 4 D /MI5arbm i Naly) 50 mN

i m daaﬁzol e, 10% (v/v) g}rycerol) foll owed by el ution
NSO C e SiYu- iy BUfIE SR THRAY (0 +0 5 -MHGIE i sod i 5,

9Q nmM NaC.1 400, nM i mi dazol e, 10% (v/v) glycerol).
C}hgam N@d r?ﬁsé?%)&éﬂr @VPER‘J%Y Pirsghake Iodmtanydrate,
ot n coI u gr aphy (Superdex 75 10/ 300;
r%arfu dt 3r ed abﬁ{%E érwerlBl -c- Séiedc&sacsipn) was
péSiRG r2BS; A8 12 5l heagr at ei.n concentrat | ons )
of. the obtained r\elilgltrgr‘mar%nt (ﬁaeﬁ?sq?/%erté“ Sreftiriepn of
1usi mg1Pret eipn ,ﬁqs/%ﬂlrmnylflgcggqed by Bic-Rad, . '

Laboratories, I'nc) 3)-4-2 Prépar at 'on“oP*EPHB2=atec Dy
cemitr*aaeﬂqlaulmr r egicon ncP@,Iulgp,e_.@té ,%Pr—( r %p R2- ’J‘:"CD)‘"ans rerred
express EPHB2- ECD, FreeStyle 293-F cells were™ "7 7°°°

tr anskecBédwailtlh —pcaBNAaonphA%»%(;ﬂattss ngm%%fd (NN S
and cultured at 37Cin 8% Q02 for 72 hours. After the.
agultr ar vhe owlatsuwirecdsalstunicor was teoldeated tryo,

PerkinElmer). Tc select hybridomas producing antibocdiss

which speciZically bind te EPHA? eXpressed on the surface

-ty

OI The ceil membrane, nybridomas producing

Supernatant exnibiting higher absorbance inp -

—
n

- : s} d = I -2
expressing 2837 cel char on the ERBBZ2-expressing 2937

-

celZs (control

]

1]

wer

()

selected tc be positive For
production of an=i-EPHAZ antibody.

2)-£4-3 Flow cytometric analysis

To eliminate Ialse positives in Cell-ELTSA

antipodies proauced by the nybridoma determined to be

positive in Cell-ELISA were further examined for their
binaing specificities T EPHAZ by flow cytometry. The
cell suspension prepared in paragraph 2)-4-1 was

centrirtuged, and the supernatant was removed Then, the
. Thern, o



centrifuaation and used as a source-for rEPHB2- EDC
purification. The obtai ned culture supernatant was

di al yzed agai nst 20 nM Tris-HC1, pH using a dialysis
tube having a nol ecul ar cutoff o= 15000, -hen f-
"1---through a filter (0.45 um PES), and then applied
to HPrep 16/10 C XL equili®drated with 20 nM Tri s- HC

., p= 7.5. Elution was performed with a |linear
HPeICe it ipatdsen ngradi-ent. of s Nagl (20 ris-HA, off
7.5, 0-_ M NaCI).  An AR quot of“}t%'ﬁeg%%f TP T ATt +oms2 23T
osdd ssepaatet Na DSy RAGRJhen, ., the. gel  was B
CBB-s-ained to (:onfi%l'rmthatn ‘?ferpé 1E]\/\I’ETeac{dy\{g‘ilon of tne
hryBERHETECI CoRiral U AHAG A ONS, g Next, the, o ,on - -
_r EPHB2- ECD- cont ai 'nidr%fracti ons C\iAEI\J?Ié\’%%é Thed ang for 1
happl.i e@het ocElkoad 26L6Q-Superdex 200Re equild br.ate

with PBS. After elution with PBS, an aliauct eo?’rft%hnedPBS
RGeS NSt PactiBSns Wasnseparated lby wSRS- RAGE<nteN by the
a\tﬁgg ael was 101 CBB-stained to confirmthat .there
ﬁElPEPHBZ-E@qugﬁﬂﬁﬁﬁﬁQRijQKﬂédﬂgbat IgG fraction to

m‘gﬂesbr EPE]BZ- gCDl%ont aining fractions were conbined and
Used 48Can GReGeNoGculesi t G Wit erwiamatiyorLCNThe

pRLOL G eoncentration was neasured using BCA Protein
E\%sg‘?} R‘éggénr?'s)@&-e Derér ndti B st 11 fdiTigeess tveisch
pkA antigens by - ELL3A rEPHA2-ECD, rFn_II | -NC, rFn |
I'T- N,%r lg;grrf“-%c: ‘or "2’ GOt POICYRGRE T EPPB2oECD wasir .
Tkl vkedst Qelal LQLWDe ~th PBS, then dispensed at 10C
| /wel | onto an ir?rmnoﬁ;Maltce“ "(ranuf At U ER B umE, FBS
ard424@4) reandpkngubatied c@verny ght; , gt 4C to thereby
adsorb the protein to the plat e“.ré”&&g[ Re r%(gt ad“é%/,lyl‘lrhe’le'—“
csobuihoAgi b Lgmwehlanwes cenoved, and, a Bl ack Ace
_sol ution (one pouch of Bl ock Aczgfﬁol\%d%r R 2 T 0
InH11009ah Bbrolt Mdplrewaterodidutied =:tigiRs; Wi th

PBS was di spensed a: 200 |/well and incubated at room
2p@hpetat uréngor flheucytPhersal UEGHVG,N Hehgmuel IS, was.
I}rlgrmvedrfh and SHI 348-' , SH357-1, or an isotype control ’

¢ data was analyzed using Flowjoc (Tree Star
- ~ bl 4

VL ICee
Inc.) 7 —ami ~—ina ; s
-/« JTaninoactinomycin D-positive dead celd

S were

exciuded using & gazte. Then, the FITC

Q)
th

luorescence
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ERBBZ2-expressing 2937 cells as conzTrols
were obtained as anti-EZPHA2 antibody-producing nybridomas.
2)-> Separation of hybridomz into single clones
The anti-ZPHA2 antibody—producing nybridomas were
diluted with ClonaCell-HY Selection Medium D
'(manufactured by StemCell Technologies, #03804) ang

cultured, and the formed colonies were collected as



anti body (mgQ&a) diluted to 5 g/m with Diluting O
Buffer (PBS, 0.03% (v/v) Tween 20 was then - added a
50 4liweil. The plate was incubated a- room
tenperature for 1 hour. Then, the solution in the
wells was renoved, and the wells were washed tw ce
with a d-Jluting buffer. Gat&€53anti-Muse |gG

Per oxi dase Con_ ugated d J dilu~e~, ~ 3000 tines wth

Dihgting Buffer mas added at 50 1/well and incubated
at cgrdoomten'per at'ure o‘%l““_“%on‘r‘?n%ew%%? uZFRCatalY he

el tsryasakenoved; nand:Lhe .Ls, were washed tw ce
with Diluting Buffer. T én,twgkc‘:oFGPdf"é‘écFFbﬁVw&éeiOEOr
pEiADroetho tihe séhT+hng By Lbgsaddition of OPD Col or
Devei opi nc Sol ution at 100" | /mgrggL%«fférggol gpme way as
deved opnenth 2hel€dl o8 £688b 98 WASLLeL Dat ed by the
addition of | MHJ at 100 p|/me||.§DTE{é8?5g§oFba%elﬁv
YO THY Wes measeir e UsamgiBopk ate (sgadery Figyee _5A .. -
shows Igh_e EPHA2 domain structure predi c%fon %EICB?C%)BD’
er’Stoh 2. FRITES TNHMM Ser vBD105-2, Oband-1he api36--
Pﬁﬁs‘i ions of EPHA2-ECD, Fnll1-NC, Ff111-N, and '
19k AP B, AR 3rdl BCAP2pResenasd anb s gandy |
bi ndi;ng domain, FN3 represents a fibronectir_ type 3
domain, "TM T représents % tHdismsharanie iragicoh, mdnddlona
nasss., represents. a tyrosjne kinase domain, and SAM
represe\‘nt‘gﬁg CSB%?XM‘do‘rTH?%.*JF?e%onbi nant proteins of the
EPHAZexheacell ylar ..reqgion (E HA- ECD) , the region
cont ai ni ng't\%é &:lliobr 6r?§c-gﬁof]f“lt% Fdgmsidies obtained in
pafldA=NC): thediegi an, contaiping the N.- termnal
fibronectip type 3 dg_:rbaiﬁanl(ﬁﬂ T3N3 HhePXREYF oY
FEOIANNG iR et U Al s I PrARSGII N JYRE 3 06 1 the

Same way as 1n paragraph 2)-4-3. A human breast cancer
cel:l line (MDA-MB-231), =z humar iung cancer cell line

PA \ 3 M — : b
(A549), and a numan proscate cancer cell line (PC-3) were

usec 1nstead oI the transfected 293T cells As a resultr
. A e =T,

2)-7 Isotype determina=ion of monocional antibody
The isotypes of the monoclonal antibodies were

determined using Mouse monocicnal isotyping ki-

(manuLaCLu_vd Dy AbD DvIOuvb/- 2@ a Lvsh_u e _SOEYDVU
14
L ol Lg - k / L anc AD43C l), LgGZL \ H34 l, S
were G ADD S 8 LHS -7
Abbu <7 Au9v -7 ADlOO -7 AD_3C -7 Ab_4v 4., Qlifa ADGV_ 4\
A

anac IgUZL (ADLOD — AD*OC - Au3/v l anc AD38L L)
14 4 14 /
2, ] _;iDa_a-_OL [OXN mOHOV*OLa_ anL_DOGy

The monoclonal antibodies were puriiied Zrom ascites

Ox nhypbriagoma-transplanted mice or =z hybridoma culturs



domain (Fnll1-C) were prepared and studied for their

bi nding activities with respect to SH348-1 and

SH357-1. As a result, the antibodi es SH348-1 and
SH357-1 exhibited binding activities with respect to

r EPHA2- ECD, rFnlI1-NC, and rFnlll-C (Figure 5B).

Thus, the antibodies SH348- 86 and SH357-1 were shown

to bind to a region fromamno acids 426 to 534
SR theldieranal fibl tin _type,3 donai
~(amino acid nguelnﬁﬂr“e'p'r e'séé‘nflg%g yt%m‘i:‘?log a%‘?%‘“fx%sgor
A2 dori b A -afz i SERQ I 'NO 8 in the sequence |isting).
103. (Exanmple 4) In vivo an-runor effec NMDA-MB-231

cel | Sheemeudies s@eiiaked war@moa il id fdask, . = .-
trypsin treatnent and then éu;gﬂéérﬁfdedisn ﬂ1&(;)\;0}%5—‘%%_"“S"
Tcortcaibniveg kKRNI B K MRS anil Mothesd - (AELT sapan, Tne.
centrifugation, the SUpernatan- was renoved. T?fJe cel T8
“Rete “ashed tiaitde mitdrdrte Gearen fedt Wi @sp abovena 10BR- ; ch,
suspended in BD Matrigel Basenent Menbrane Matrix
Tfranuf alPRF ed1ipy tBBYBowerEnc 8s) e rand reubsitraneads! y
wtralr‘lg‘.pl_?@mhed a%t, a concentration, o= 5x10° ____s/nouse
Imto” theldGfsa™S etfitth 6f- B RREek-wt ek BAL B s Fantfani in
ag(%LEA .Japan, _Inc.). Wien the day of transplantation

s 08P feqt d1daych.l18EB285¢ - orl SH357-Henhs later,

IRt kaperi. al_l.y , adm ni st er Q.d_ at dose of 500
ap&ﬁﬁsgvgﬁ%gléyds“ﬁ% ‘fB,tFQB,p“%riUDI?ﬁ)ﬁ PES Ha¥i'fif t he

ane -valume, (50Q . ul). as that of _the antibody was
ci%ﬁ-_-vrvé%éfi t“-no“%ea Lluey" HAA T ST e & - <ot glilthve and
UsaDE sVel Bl \WaS AERasd i« - days &, 13, 16, 20, 23,

28, 30, 34, and 3; t?ﬁ?ﬂ’&% ﬂjgy'a_n%%%gn%?n'effect

att rrbatiedot 0dbhe antihedysadai-ni-strat ian. od. usi
result, tunor growth was ?i@g’m fpi ?gﬁt'l y“"l%nr?;'@%ipgé:d“i netne
CERe:SR34Bat fant ure3b by7 Bradmidy sty ak or oups Gorpaned.
toin the PBS- administered group (in the tunor volune
VESRpaHHLSBASH Blvcorve rRBScadmeninsirarRob g on day.

.37, P values for SH348- 1 and SH357-1 were both
lp§<69§619n§h§XPapﬂlﬁﬁﬁjmgﬂ@naCell—HY Growth Medium E

(manufactured by StemCell Tecnnologies, #03803) was used
as a medium. The collected culture supernatant was

filtered through a C.45~um filter and usad as sources

2}

for antibody purificatior.

The antibcdies were purified using an affinity

column comprising Recombinan* Protein A rPASC

(manufactured by RepliGen Corp.}. immobilized on Formyl—_

Cellulofine {(manufactured by Seikagaku Corp. |

(hereinafter, abbreviated = "Formyl-Cellulofine Protein
(3] - i . 1 ~ - —~ ’ - N . .

A") or HiTrap MabSelect SuRe (manufactured by GE

Healthcare Bic-Sciences Corp.j. For the Formyli-

Celivlofine Protein A, the source for antibody

urificati T dil ! +hr ti it i ; cf
purirication was diluted three times with Binding Buffer



cal cul ated by Student's t-test). Mreover, the tunor
gromh inhibitory rate (= 100- (average of tunor

vol unes of the anti body-adm ni stered group)/ (average
of tunor volunes of the PBS-adm ni stered group) x100)
on day 37 was 104 89.5%for SH348-1 and 84.1% f or
SH357-1. Their very strongé&ntitunor effects were
observed invivo (Figures 6A and 6B). O 14

yonael onal . anti bodi studied for their
ant i tI\E%SerZeTTeS?SQOOﬂ 1 her %\/Bgésin%e@m $?anspl aneed
4B 0 @nn ONkiys & t.d ies .SH348-1 and SH357_ binding to
FRill-C V\%r ekhsvhgbn k?grd Pk c‘fjrv%a%ﬂ%“bjr%g 1Juiighese

TeEsubd S depronst+ aded, that SH3¢8: 1. and SH3§7 1. '
ant i bodi es whi ch recogni z% t he p%ew oustyunk p%r(fed On

Ep topee{ ad, aghd Sequence, f apLesent ed amno acid _
Nos. 426 to 534 of SEQ ID NOaI£ %ﬁ%ﬂe se%%%nce‘n“ source

ddstamig)bodanbiexihd hidt ah andd taumsg ef § e % J(;{?f verwm .
the region to which SH348-1 or SH357- 1 bi n ten

"SHovir ao werived asiten IBDM SdNphwas g8t Of pandd -t U{EDr
monocl onal antibodies targeted for EPHA2. [Table 11

(S5 LI, Bt iy adbievistnyt ibodantdigen o hhisbi tory
Ant.i body r EPHA2- effect on ECD rFnll1-NC rFnll] -
94555 L J@qq;mncgrﬁw PYfieniwa) tiSHh 348 laded wh th %o
357 + + ..+ + Ab 57-1 + + + Ab 65-1 + _  Ab 96-1 +
8”1aq 1Doa\Ab0f§§nlr@|10ps were determined by
elu:ing the antibodies bound with POROS & 20 um Column
L ey
PEEK, 4.6 mmx100 mm, 1.7 ml (Applied Biosystems) and
measuring the absorbance (0.D. 28C nm) of the eluate
Specifically, the antibody sample diluted with PR3 was
led to PORCS G 20 um equilibrated wizh Egquilibrating
Buffer (30.6 mM sodium dihydrogen phosphate dodecahydrate,
15.5 mM moncpoiassium pnesphate, C.13 M Nali, oo 7.0).
The column was washed with Equilibrating Buffer, and the
antibody bound tc the column was then eiuted with an
eluent (0.1% (v/v)
- the absorbance (C.D. 28C nm) of —he eiuate was measured
[ v\A’

and the concentration was calculated according to the

following equation:

Concentraztion of antibody sample (mg/ml; = {Peak
area of antibody sample)/(Peazk arez of standard {humarn
ey - o - o
19G1)) x Concentration of standard (mg/ml)xDilution
factor.

Moreover, the concentrazion o endotoxin ccnzzineg

1 tne optalnec antibodies was measured using Endospecy
) hadindl ndigh



Ab 106-13 + Ab 136-1 + Ab 148-1 + i . Ab 151-4
Ab230-1 + + + Ab 373-1 Ab 382-1 + (Exanple 5)
Identification of SH348-1 and SH357-1 anti body genes
To determ ne the heavy and |ight chain N-term nal

am no acid sequences of the nouse anti-human EPHA2
anti bodi es SH348-1 and SH35%81, an ali guot of a
solution containing the SH348-1 or SH357-1 purified
D33 spar agrapke ;. $ ar af SDS- PAGE The,
pr ot ei ns |ﬁ thg()agaglb&at hoj?psepar atb“;)c@ wer & ttrr%%“f%}?'r'éd
sfaomairie cgel-1t e RVRE 4N pore
si ze; manufactured by ]ﬁa%:%?{g[}%nn((jorp%% PUbFE=
crerfirare was bsashed /dt Bra 1 pashi nghguggg51gzg Y
NaCl, 10 nmM sodi um borate buffer, 106. pH 8 G) t he
agyf- alblo?@ldeby wegaksgd nra ﬁéals"urn:@qs,@dﬁ |=g;rbm(l§l(g{qw.

met hanol , 20% acetic acid, 0.05% Coonassie Brilliant
Bl ue) for 5 m nut es, and then destained with 90%
rret hanol Band port| ons corresponding to the heavy

(&FaPiLGhe) cR&PRE T *(hSapy ERaifEtthersamdadt smal | er
m)blglty,,‘ ht chain: the band with |arger nobility)
vi sudl Tzed-BAYt ik 2PVBFEReHbr ansimers éxci sed, aandvamy
cattenpt .was made to .identify their respectlve
°N fermonar BRCRSTSE Vdagéaﬂeﬁ’ce§ Ha\? —zﬂﬁ@‘?at—lecs—l-'éd-rm?n
Bt he ee Edgan, Pl al 1967) Eur._ J. Biochem
aﬁ? g %gl ng Procrczll s&PrEglst éjr“L adé’ﬂafw—cmovem
18&,—@t1_e| n Sequencer Mbdel 492cLC (Applied Biosystens)
For the SH 348-1 heavy chain, the am no acid sequence
coul gy Aot b@rbé"@%’rfb?dobyagg%gﬁﬁzhgﬂm hgrgf or;r t he
N-term nal pyroglutam c acid was enoved - usi ng ~Pfu
LPgrogl Mbammat €2 Al 0OPEP! b dasenbsBNuf agbur 86, by - TAKARA
BIDINC ), and the same procedure as above was T
10% ¥B3, 530 units/m> enicillin, and 50 ug/ml

Hh

streptomy:1n (hereinafter, abbreviated to "10% FRS-
containing RPMI164C (with antibiotics)") were seeded a

g - I P - - .
6x10° cells/well ontoc a 6-welil Glsn and cultured

overnight at 37°C in 5

oe

CO;. On the next day, the medium

was dis

¢
)

raed, and RPMI1640 was added thereto. The ceils
were furtner cultured overnight at 27°C in 59 CC:;. On the
next day, SHE348-1, SH257-1, Mouse 1gGy, Isotype Control
(ir -—he description below and the c¢rawings, abbreviate
to "mIgG2a"; manufactured by R&D Systems, Inc., #MABOQO3)
2s an isotype control antipoay, Recombinant Mouse Ephrin-
RZ/Fc Chimera {(in the descriptior beliow and the drawings,
abbreviated to "Ephrin-Al/Fc"; manufactured by R&D

+—
—

U)
®

Sy ms, Inc., #60Z-A1-200} z2s & soliubi

(o))

anc Recombinant Human IgG:. F¢ (in the description below

anc tne drawings, abbreviated to "hG,Fc"; manufactured by



then perforned to identify an am no acid sequence
starting at the second amno acid fromthe N-term nus.

As a result, the amino acid sequence (starting at the
second am no acid fromthe N-term nus) of the band
corresponding to the SH348-1 heavy chain was
I-QL-V-QS-GP (SEQ ID NO %26 in the sequence

listing). The N-term nal am no acid sequence of the

Han &y ss@eises peidi ng: g 4 :d light. chain was,

D V-L- M T- (e} She Llco( s%%@c?ﬁ%gz ﬁgﬁrt‘fﬂ%fs%ﬁ%%%% for
driesticnglol L 02 gahe -ASraBnalaagl 10:: ¢l dy seauence of
the band corresponding to the SH357- eavy chain was
QUIcSQUraVAQrSsBRH SEQ NG 284 M t he: SLEUeNCe 25 -
listing). The N-ternminal anmino acid sequence of the ~’
dranahIos@erespondi/mg toax t3e |QIRBE7-ik |+ ght-chal nﬂ?s .
DV-L-MT-QT-P-L-S-L-P-V-S-L-GD QA (SEQ ID ﬁ%

Horf milhé ns Eqgenree 27, stHpg)in-Hiese: aidh@ticd seqdenges
Jer e conpared with antibody amino acid sequence
dddbdse prépared By KL &40 al The( sesukakialy, sBiA-ieh
W%IQ. ’ad(:irlaagl) i_n_S giencpesﬁ of Proteins of inmunol ogical
it EFESE VoI FhE SR ME- 35S cBepara e difcadenintd ahdtne
u@% Servi.ces). As a resylt, the subtype of the

RS L Bhealy iOR4&iST @22 chaith) S%a&Cai sesl tameous,
adict-Re s uhty af sthedight chain was kappa light I1I.
Nor eoveﬁn:%t Eep&glﬂpﬁt yl:)ne%o"f \’tﬂ%gé ‘ %791“heavg ehdin (y2a
eGhairinawas det ey ned L9 he i scell aneous,. and the
subtype of the Ihi g%chggli n VdWES determ glejd“fwcb@%aﬁ%"'
SH3gkt-1l, 1 s5ERUS.,; the QW ng, old ganucl.eot i de prj ners
were synt hesi zedfa> V\hfniglcglh Z\rgle;é%ectdic\%‘e“l y ‘thy‘brI‘i‘OdTSz%?dLgt% Fey
firhgmBne beeniiddle r@gion of: amsAnt ipadysgeng .codi ng
regi on belonging to these nouse subtypes and 't he
(antgpgicnged by Jackson ImmunoResearch Laboratories

14

Inc., #115-003-C71) as a cross-linking antibody were

mixed at sach concentration of 10 ug/ml or 50 pg/ml

(Figure 1B} and 5C ug/ml (Figure 2B) in RPMI164C. The
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» the MDA-MB-231 cells

Time, the supernatan:t was removecd, and the cells were

lysed by the addition of 1xCell Lysis Buffer
(manufactured by Cell Signaling Technology, Inc.)
containing i mM PMSFE (manufa:tured-by Sigma-Aldricnh,
Inc.) and centrifuged at 15000 rom £or 5 minutes. The

supernatants oI cell lysates wers used as sampies in
immunoprecipitation and Western bloTting. Ths protein

concentrations oI the samples were measured using BCZ

Protein Assay Reagent (manu

Fh

actured by PIERCE).



region thereof containing a stop codon (see Kabat et
al., ibid; Matti Kartinen et al. (1988) 25, 859-865;
and Heinrich, G et al. (1984) J.Exp. Med. 159, p.
417-435): 5'-cagatccagttggtgcagtctggacct-3' (DB3F1:
sequence |isting sequence ID No. 30) 108

5' -aagatatctcatttacccggagt cé’@ggagaa- 31 . (M QAEVRL:
sequence listing sequence I D No. 31)

5' - aggaatbcaigaagttgcetott-agg-3' (MK19EI F1: sequence
listi %g sque%cfég‘l-c%'&lgn %2) FESIviley 6T tnducing
ﬁ'osﬁgﬁzmﬁﬂ&ﬁ@tﬁﬁf%\%é%bwc s gl KEVRL:
sequence |isting sequence I D No. 3 )“11% tl one cDNAs
encotbngminhi® op348pl -and SH3BA 1 -sheavy and |ight .
chai ns, nMRNA \%as p?epgr edjs_??%%_'t he ~ 45 RE. 9Gr anea-
ESHIEDIB2pr adurien@ hyfir dormsddisd Ao Qb ko T &p c{ﬁg’%ho
Purification Kit (manufactured by GE Heal thcare Bio ~
dsemémgss GRSV H#RAD 25 - )  F TR B ash: THNA, t hyts) «
obt ai ned, cDNA encodi ng each anti body heavy or |ight
TERETR WS APy Plidd ipsinsy (TakeRec One 81 ep RNA WRGR dddeg
gAM\_/) (manuf actured by TAKARA BI O INC., #RR024A) and
tPnes pri Rer sseusken il lvsaBr ahmim ¢ condriatatd ot 0fs

El and M G2A|§[\ZR.1) or. the primer set for the |ight
(gﬁgi“ﬁac('élorﬁﬁ frat it Gf VRIS 10 Teaes KEVRL)). PReswmmple,

As . ampldfied by PCR were cloned using Zero. Blunt
a‘cl'@;lg% F’C%lxﬁl‘ﬁrﬁ ﬁ&%ﬁ“’ﬁmﬁﬂ auredt Bye 1aivi4 Foden 2
nheakR.). Each of the cloned heavy and |ight chain

nucl eoti de sequences was determ ned using a gene
sequeneg, araky%et L(gABL PRLSM. 3700 DNA Anal yzer: .
Appl i ed Biosystens" or "Applied gBi Ssystens %‘?‘3§>?Ira“lon
cAnabgzeendAppld ed Biosy siemsy-J1k L he  Sequencing . .
reaction, GeneAnp 9700 (Applied Bi osys‘i“erﬁs‘)%erkcv?/és sed o
aThe°defer ngoedinugkeot ide seguence.pf the cDNA . _. __
encodi ng the SH348-1 heavy chain is Fep‘?%%‘ént ed by SEO®
wiDn MeCe3d LiystheBseqeencentiastiing 1ane; theam Ag.aci 4y,
109 R

Mg o the cell lysate supernatants Drepa

red in paragrapn
3})-1-1 were added thereto, and *he mixtures were inverted

£ o L L W : 3
L0 mlxXing overnight at 4°C. On the nex: day, the beads

were washed three times wizh 1IxCell Lysis Buffer
containing 1 mM PMSF. Then, SDS-Sample Buffer (56.3 mM
Tris-HCL, pH €.8, 1.8% (w/v) SPS, 9% glycerol, 0.72 M 2-
mercaptoethancl, 0.045 mg/ml bromophenol blue) was addéd

TC The beads, and the mixtures were neazted a:t 9R°C fFor 5

~r -~

]

-minuctes. The proteins dissociated from the beads wer
separatec bv SDS-PAGE.

To perform Western blotting, the proteins were
transrerred from the gels o polyvinyiidene difl_uoride

er, appreviated tc z "PVDF membrane";

0.43 pm in pore size; manufactured by Millipore). ZAfter



sequence thereof is represented by SEQ ID NGO 35. The
nucl eoti de sequence of the cDNA encodi ng the SH348-1
light chain is represented by SEQID NGO 36 in the
sequence listing, and the am no acid sequence thereof
Is represented by SEQID NO 37 in the sequence
listing. The nucleotide sedlience of the cDNA encoding
the SH357-1 heavy chain is represented by SEQ I D NO
8% i Prider o sequenceyhisting, and the amino acid
sequence the'rgtlk? igmb'r e%%@gjé% ed By et PBKREG: P3gshzkéng
T 2ot ik gy SEAUSNCEr. of A engoding,t he SH357-1
l'i ght chgsgn i s repf%sg%?%ggog%&% %%ONE') 248 PRYERe
sequeieet U isd | g, Dangdi bhsn agi Yol eguepce ther.eof
i s represent edm%y SEQ 1D I\D@ﬂ%oggéegﬁgh@gseg” sy
fopresirared Myl oueteotide MNos, B-L0 ?%QE%I%@%-EVLQ in
1350 of SEQ ID NO. 34, a sequence represente y
HiftI®eotd de Nosp 63y wac 660 06 SEQ-# DrNEn 360 S89UENSESH,
represented by nucl eotide Nos. 1 to 27 and 1327 to '
EST WHTSSEQSD MGie 383t ahivhal seoueacersepoasested . by
Qv?cl\eotide gﬁ??o. 637 to 660 of SEQ ID NO. 40 are
qUerftds O-ders vey Fromesrepriners) . MFienver < d hestect
4 rh‘?nm%crjo%rsﬁ uences of these peavg and |ight chains
Wer € anal yzed 8y conpart S8 mi #he  BYRT boeybaanaes acis
Seauence dat S repared by Kabat et al. (see '
DS};labat“, EA a%taajg CP (rgg‘:gl)arilhl“s%%%én%%*-bmdpr 6b8i ns

Qf1 Jywmaungl.agj.cal Interest Vol | and |I1"; U'S. ,

Deﬁ*mmﬁg%ﬂgjf“%eaﬁ 0 ha T "6 Vite’FkinasSelutiorn,
dresWrakert he SH348-J.ieavy. chain, v shown Lo haye an
amino acid sequence r‘ep‘r%’s%nf e %?lsa?ﬁ%' adiif NOPF 1

membibheof WBEQ 2N 85 ¢ fhe,sequence listing as a
variabl e region 110 and have an am no aci d-sequehce”

TESHT eéntodd Thy. samT10, asd . ANOSL 36120y gy 449 éhﬁfﬁ@fxé‘f
a_constant region. Mreover, the SH348-1 |i1ght chain
Cwas shgin flyssayvetan afiea, acihd PyeqUeRGS 1-eRiLesented
by amino acid Nos. 1 to 112 of SEQ ID NO 37 in the
SSEdénde Bsfivig Apus« did abilRP regiion: sl have Seep
am na _aci d sequence represented by am no acid
(manurfactured DLy GE Healtncare Bio-Sciences Corp.)
sclution diluted 3000 tTimes wi“h TBST, and shaken at room
temperature for 30 minutes. The DPVDF membranes were
further washed for 1C minutes three Times with TBST
chemiluminescence using ECL Plus (manufactured by GE

P
Healthcare Bio-Sciences Corp.).

Next, tc remove the antibodies from these 2VDF
membranes, the PVDF membranes were soaked in Striopinc
Solution (5C mM Tris-gcCl, pH 6.8, 2% (w/v) SDS, 100 mM 2-
mercaptoetnanol) and shaken at 53°C for 30 minutes Then

“oS . < 11=1i],

- - . s
-Nne PVDr membranes were soaked in Quenching Solution

)

Mo om A e o [a] { AU & k)
(TBST containing 1% (v/v) Hp0: and 0.1% (w/v} NaNs)

(

; then



Nos. 113 to 219 thereof as a constant region.. The
SH357-1 heavy chain was shown to have an amno acid
sequence represented by amno acid Nos. 1 to 119 of
SEQ ID NO 39 in the sequence listing as a variable
region and have an ami no aci d sequence represented by
amno acid Nos. 120 to 449 't9zereof as a const ant
region. Mreover, the SH357-1 |ight chain was shown
I ve.an amno acid sequence_represented by am no
zﬁﬁ%?ﬁ«%i T “TEF U TSR FoF NG BANTRe s heas@giiencesr
dd Std hg=as |.abl e_.region, and have an anino acid
sequence"fgﬁfégé%fé% by an notati tNos B33 the Zerect
tenaofsas,.Aa,1 constant. region.  The nhucl eotide sequence
encodi ng t he SH348-1 EéJg% chai 1~ vaf | abf e512gi basiaues,
trepresenethdn SR 4 RINQ 42 Lo the sequence. |isting,
and the am no acid sequené% tRereory T Ol ebent o
[EQLINQ B cdihey nel aotd de seqguencs, encodi ng 1 he
SH348-1 heavy chai n const ant regio‘n(glgsn $ég$g%é%t o by
PSEGIDWIG disanckd hen Ardianachd sequance. thareof_js
represented by SEQ ID NO 45. The nucl eoti de  sequence
"ErESdiTg arhe (SHB48-thdri ghidehad N vafiabl edeghon 14 5, o=
S Rresent ed b% SEQ ID NO 46 in the sequence listing,
and tWe Vdni-noThend $86uBHBE miseieaheiss weepr esanted 1bY an
SEQ 111 1D NO 47. The nucl eotide sequence encodi ng
Hire "SHEARIP TG Nohdigr@onstamt 4@di GiRi-sornjugaze (in
thgp%gﬁ%gged by .SEQ.ID NO_ 48, and the ami no acid
SeqUeNce thersdt 55 Fepr dsent 4t byAnSEQ D NOEmMEactured
poegugnGes represented by..nucleotide Nos. 1 to 27 of

EQ D NO 42<,°epaS Sequence Yepreseitiett IBp divoitsst i1d8 00
Ness 240nt Q RA30f SEQ 1D NO. .44, and , sequences

repr esent ed by nUcalzgglt“l dé o 1 S 1% SP4 6N /SEQd D
sNPke48a-ar@ caeGuances et wed from the primers,

Mor eover, the nucleotide séddéﬁng%ﬁCodrﬁg t&é'
nSHBEAnksheavy chaineavatd-able fegh:y i Jepregent ed _Lﬁy
SEQ ID NGO 50 in the sequence Iisting, andthe ammo
T@@Edan@eqhemcéUEHEkﬁOMab&ekﬁﬁkﬁsQﬁ%ﬁgng£ssﬁgﬂé@Iggmes

51. The
with HyC. 3ignals were detected or & Zilm for
chemiiuminescence using ECL Pius.

As a result, by the addition of the soluble iigancg

Ephrin—A;/Fc/ EPHAZ tyrosine residues were phesphorylated
in 10 minutes. By contrasz, When the antibodies SE348-1
and SH357-1 were added at a concentration of 10 ug/ml or
50 pg/ml, the effect of inducing the phosphoryvlation of
EPHAZ tyrosine residues as seen oy the ligand was no-

observed at all in <h
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d times (10 minutes,

3C minutes, and 60 minutes) (Figure 1A). Likewise

r =

t

iln cne presence c¢f the Cress-liinking antiboay, ths effect

0z inducing the phosphoryiation: of EPHA? <yrosine



nucl eoti de sequence encodi ng the SH357-1 heavy chain
constant region is represented by SEQ I D NO 52, and
the am no acid sequence thereof is represented by SEQ
ID NO 53. The nucl eoti de sequence encodi ng the
SH357-1 light chain variable region is represented by
SEQID NGO 54 in the sequerice |isting, and.the am no
aci d sequence thereof is represented by SEQ I D NO
he.nucl eoti de sequence ncodi ng the SH357-1
|thJu a‘li*‘lﬁ COnst &t - ?Egrb%a?g "RepheseAPedrppdSEQ the

) 51§m d no. a equence thereof iS
repsr esen?ﬁd ‘%)HBS%%‘T I\%g”sé qsﬁﬂgeﬂteﬁ “repFégentedB’
by nupl-eaty de..Nos;.. allby & 2 of L SEC I‘f?bé\‘p 50, 1»3211@9%&%1}‘ fse

sequence represented nucl eot’

SEQ IR NG r 62 @ndgeguences represented by nucl eotide
Nos. 301 to 324 of SEQ ID NO 56 are sequences derived
fromitthegprdamens kb2 Ruy-therhnye,. Jpositions and
sequencgls of CDRs in eacllwéraof tglg{gfr‘ﬁatn%%am ¢ sEGUEiites
AT agreatiealy- and wé ghtsegheded ab ) abbe- bLEGE ONS BT € 1
anal yzed and deternined by honology. conparison Wi th
Rt e Hody e nee hoigh s eguenese - ted abasey pr eRahsds by s
Kabat et al. (see Kabat, E. A, et al. (1991) ibid)
%‘é’co’ﬂb@}@f%ﬁt% WRTLATENtD Y @wemgilmiﬁn@n&r ant i bodies
have framework regi ons which have an amno acid
TPl st afidfonererehl otmier-fri-tarre ©bses vec-140(1rn
fiave, caguvnp acid . se uence commonal ity in the variable
regi ons, LS tHey ar |"?FQhe“saWeg%myp®0Dmvx¢1@e@thQr

+and, are sp C|f|,p S ences flanked by these

fT arme regladhsl%oﬂ?us' mca%é“a?rﬁﬁbr%ccl Ry sEerendelsinfcr,
he | m&a\glaﬁnd 44 teghains were anal yzed by )
conmpari son wth 0se O‘t he” saTﬁe“ IE/‘pe ?lfféf%dé lomgel.
spdastlda’ QDRsawe: thpcSH% 4. heauy n were

det ermi ned to have am no aglssd‘ sequefynce 'ep'?é%ﬁré’oe pYere

bamiaieddd dNosinb itrd 89 0f1 n SEQIR S in the . o
sequence |isting (CDRH1), ar;l1 no aci dl\Q[\ba} SDUT B WU

& Werzsof (CRRHA)G painctcam did aeial Nosu 09 4 ¢ 1lilfmar
thereof (CDRH3) CDRs in the SH348-1 light chain

weight oI 7C kDa. The PVDS membranes containing 70 kDa

or larger protein

()]
EX

er

(]

socaked in an anti-EPHA?2 antibody
(D7) solution diluted to 0.25 Lg/ml with Blocking
Solution, while the PVDF membranes containing 70 kDa or
smalle: proteins were soaked in an ant i-B-actin antibody
solution diluted 1000 +*imes witn Blocking Solution. Each
PVDF membrans was shaken at roor tempera=ure for 1 nour.

ach PVDE brane w rashed f ;
Each PVDF membrane was washed for 10 minutes three time

n

witn TEST. Then, each PVDF membrane was soaked in an

3000 times with TBST, and shaken at room temperature for
8] : . 2 - - .
30 minutes. Each PVDF membrane was wasned for 10 minutes

hre + 7 S wit] T Y ) B ;
three tTimes with TRBRST. Tnen, signals were detectad using



were determ ned to have am no acid sequences

represented by amno acid Nos. 24 to 39 of SEQ ID NO

37 in the sequence listing (CDRL1), anmino acid Nos.

55 to 61 thereof (CDRL2), and am no acid Nos. 94 to

102 thereof (CDRL3) CDRs in the SH357-1 heavy chain
were determ ned to have am9¥ acid sequences

represented by amno acid Nos. 26 to 35 of SEQ I D NO
29,14 the sequence |istin CDRH1) , ami no acid Nos.

50" t o‘%% at%dgg“evo‘%” (%BRHQB)?g%ngBeéﬁhﬁedaEEdhnb'sogggst OmBE &
408 gher eef, (CL l)_ CDRs in the 113 SH357-1 i ght

chai'n ‘wer é ‘aeé (§|5r|;rli3‘%ﬁed‘nt'“d“li‘?r\):eV ahi fd*adiandsetprences
qepresenied i amdio Acl d, Nos. 24 to 39 of SEQ |1D NO
41 in the sequence | i"s“t(% g%n?tbﬁl‘_i)\,]“aﬁ%ﬁ% fep dImBsindows
&= di0s G ddherneQfe(GORL3). gand-gmino_acid Nos. 94 to

102 thereof (CDRL3) The ClnS_:E:]I7332[?}TJIré“Tse"(ﬁ‘ﬂen%:%cehcodi ng
the 8H348r2sCDRHLpyi snkepuesented by SEQID NO_ 58 in .
E‘E_he sequence listing, and the amno g]c“l dgogéfﬁfefn +gand
iHerieotali/F o epr esentied duh:SEQ AL ND 5 5% 5 rote

nucl eoti de sequence encoding the Sl—l34l8-'1_”%%l—&*io§“m
Yeisresent o sy vSEQ (IFDN@e6Q2 and the amio agi %d,q_. fion
sequence thereof is represented by SEQ ID'NG 61. “The
FrudtCotihde P9equEhcd Sericodi nip ¢t SHIAB-HPIGDRHB- dS2 3 1y
lrm%p:r.esqugq__b% SEQ ID NO 62, and the am no acid
Sequenée P the 6 Sits thapr ddentast byl (SEQ A BNO 2 BFndh6sas
Jaucl et gez_.ﬂsg uence encoding the SH348-1 CDRL_ is
represented by -SEQ® PBNGN B4, arghdlsmemiad @ed deross-
1sequence thereof is _represented by SEQ ID NO 65. The
nucl eot i de ggggeﬁcéghgﬁmgﬁn@r‘t%@ H348n1t0BRb2hies hand,
inepresented by SE 5I~,II_)_.NQ~. 66,+ and the am no haci d
sequence ther éo? |95 't apr 6sBIEd Y CISEgY BINGPHFE  The
pivekeot tde-sequengs sencadi ng fhe, SH348-1 CDRL3 is
represented by SEQ ’D NO Gg,gtaé:ﬁi&‘ts‘r?e Crarififo BAgsgnce or
adegquencert hreeekoks-nepiesented FQJ.D NO_ 69.
Mor eover, the nucl eotide segql?en'c‘leyoecﬁcoqdﬁ%lrﬁ?e 2R and 2B).
SH357¢ 1a:GORH, = | sh¢ eppresend ed- By SEQ,LD No. 70, and the .
_am QgAacigl sequence thereof is represented by SEE) D> ©*
-Ney SH348-1 addition, an average of {tne signal intensity
of the EPHA2 band/the signal intensity of the B-actin
band; was calculated from =hree experimental results
corrected with a iigand/antibody_nonsupplemented sample.
As a result, the value after 2% nhours of the SH346-]

addition was 70% in th
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antibody, when the value after 2¢ hours of the mig&2a
4L [ = AL yoLg

dgici on ] ] 3 '
aCClTion 1s dsrfined as 100%.

3)-2 ADCC activity

The splsen was aseptically collected from CAnN Cg-

Foxnl™/CrliCrli i Lce (Char i Laj
7/ fipL_| nude mice (Charles River Laporatories



71. The nucl eoti de sequence encodi ng the SH357-1 CDRH2
is represented by SEQ ID NO 72, and the am no acid
sequence thereof is represented by SEQ ID NO 73. The
114 nucl eoti de sequence encoding the SH357-1 CDRH3 i s
represented by SEQ ID NO 74, and the am no acid
sequence thereof is represéidted by SEQID NO 75. The
nucl eoti de sequence encodi ng the SH357-1 CDRL1 is

JRRIesened by 3EQ_ I,D NO 76, and the anmino acid
sequence.  ther o ics?l?r“é res em e bW SEQID NG 28 with

thie siudLofide sequence, encoding the SH357-1 CDRL2 is
repr esentgd by SE ﬁd‘“%ﬁg a%ﬂ“ﬂ‘ﬁe%\rr?‘ﬁ%ﬂac#ﬂse
sequenee dher e0f A depesenied by SEQID NG 79. The
nucl eoti de seggl}fence encodi ng the yﬁr-%%% 1' CDRIS3 9kgained
srepresentied by SEQURMIB0,n e .amino acid
(sequence thereof is represent e?}g@ﬁ(gEQTD NG © %%—“.MO‘IO
(TBxaFplcg uB)e dBindi Mgy iactdgairt Yo e antd s EPHA2. antd hody to
EPHA2 extracel | ular region A so‘? ut i oon of an Pl—ﬁ%"zd'y“'a—'
Pexth&cErrumar Ulegicon.owpalayppeptdrdes {manu actured, by, R&D
cSystens, Inc., #3035-A2- 100) or bovine serum al'bumn ™
BrR -t hé Gesériapticon eelcowv iantbd e fd Juk@Sium fo- ADCa™)
ahbreviated to "BSA") as a control diluted to 1 gg/rﬁ
Wt R2PBS was r@iugperrs ¢ 1t sT0G drfamel (40 Qi A rAkbore size;
Lomugapl ate (manuf actured by Nunc, #442404) and
m?ﬁgggé{ega“6v§?’n:%g}113la?t334€ntcﬁSt)her ébgnadsoebntheer o=
1pgetekn;to the plate. . On the next day, the solution

in the well ?“\Agé’%“r“e“r?o\?édf andPRBIYcE Arelsolion drest .
Thengppasch eh -Blagk Ace | powder (manufactured by

Dai n?ppon Sumi t gn%gph%r‘r?ﬁ E53, ST (6w Brand e | k
netodiclss Conenltdph),cwas gissolyed in 100 m of =

ul -trapure water) diluted 4 tines w' thSpBSS#iBengag ac &
1tlvspessedaahs209 Lkwel b, apd incubated at room -

t enperature for91 hour.DX;?'Ee %/\E?#%?W\grjenv\iéslﬁ%‘al‘ﬂw ter
ARFE handi heetingsBaffer-EPBS=10:05% (v/v) Tween 20)

Then

)
3}-2-2 Preparazion of ta»r et cel
D-MR-231 3 17
MDA-MB-231, A349, or PC-3 celis ware treaited with
= o - Ll
trypsin. The cellis were was it

yesis -l& Ce_is were washed with RPMI1640 containing
- -

10% FBS and then resus T16
s énda tner resuspended in RPMI1640 containing 10%

o

FBS. Each cell (4x10°¢ cells) was mixed with Chromium-5:
(5550 kBg) steriliized through & C.22~um filter, and
labeled therewith at 37°C ip 5% CO, for 1 hour. The
labeied cells were washed three times with 2 medium for
ADCC and resuspended ax = concentration of 2x10° cells/ml
in & medium for ADCC o prepare targest cells,

s e 51 5
3)-2-3 Cr releass assav
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SH348-1, SE357-1, or an 1S0Type control anzibody (mIaG2la)
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SH348-1, SH357-1, and Ab96-1 were separately diluted
with PBS to a concentration of 1.25x10 4 g/m,
1.25x10-3 g/m, 1.25x10-2 g/m, 1.25x10-' g/m, 1.25
g/m, 12.5 g/m, or 125 g./m, and the resulting
solution (containing 0.05% (v/v) (fina
concentration) Tween 20) wasfadded at 100 |/well. The
pl ate was incubated at roomtenperature for 1 hour
- dkhefte | dut | inthe wells was renoved, and the
mellscagﬁggﬁégﬁgg fhﬁ%%gxﬁTTpf]?bt?n@l%ﬁﬁf%ﬁnci%a¥atlon
aefitel - Malesier 1l gG o Perioxi dase- Lon) ugat ed (manufact ured by
M1 1ipore (Chemcon), #AP181P) diluted 1000" tThes™ i th*
MAddwtiayg Rudder- massaddeds at 1 well and Jncubated
h%t@ room t enperature fgfrgﬂl h%%?gaﬁ'ﬁ%e%blﬁaﬁdﬁ‘i m tHE
| 1S odias hree ek« @nded ies wei | Temashed twice .. .
with Diluting Buffer. Then, a col of ?ééc%?gﬁWM&§° added
Yherfegomedid virtdurstiad ingehyi dive additdcon j0fs.0RB Col gf + ;.
Devel oping  Solution at 100 I/well. After color o
NF&Ve(Gpiment s (PR RRT etrt | onl Westd@rimnategndy {he
(%%%hgiqg of 1 MHCl 116 ~at 100 |/well. The absorbance
at "rg6 WSS HedSired i g a Tpleatde seeade - o(iisgisre
gégylal:i,%%ew?A shows the results of SH348-1, Figure
shows "the TESUI T 5 S1B 57 - 92 F R 7Che cell
1$Rews the resulfs of Ab96-1. 1n each graph, the )
?Bgsor btaaEEe i ?Slilohlgr’l“c&;tteod GAT rEAnst3ndar it evd st ey ated
a=c3rdifll enges, . absaorhance represents stronger binding
activity. %% r%h%%ﬁﬁ%?%ﬁﬁaiﬁiﬁﬂﬁanUI t he anti bodi es
SH348:1; SH35Z- :_La:—_earadéxAQ9§-a1_-ex/3ipkziteq i affinity
for BSA, demonsirating that théy speciflcally bind to

the EPHAGuexkrasekhubae ykegison. (Exanple 7) Influence
of anti-EPHA2 anti body on ligand binding An EPHA2

ext racett uhueraggi on poBypept kdentcmaputaghured fhy R&D
Systens, Inc., #3035-A2-100)- inmobilized I nmmunoplate
rﬁagaﬁﬁepgpégbggydedt@gdartduil—nonsupplemented wellsj.
Instead of the antibody and the effector cells, 30 ul and
100 pi, respectively, of a medium for ADCC were added.
The other proceadures were performed in the same wav as in
the sample wells.

C: an average (n = 3) of counts in The maximum

release (wells containing the target celils dissolived in a
detergent). 50 ul of 2 medium for ADCC was added instead
©f the antibocy, and 100 ul of z medium for ADCC

contalining 2% (v/v) Trizon-X100 was added instead of =hs

errector cells. The other procedures were performed in
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Iror pbar represents a standard deviation,

DoF] D val ias caiculated i i
anc tne P vaiuse was caliculated Py Student's t-test. As

a



met hod described in Exanple 6. The i munoplate wells

were washed twice with Diluting Buffer. Then, SH348-1,
SH357-1, Ab96-1, or Mouse | g&A Isotype Control (in

the description below and the figures, abbreviated to
"mg&a"; manufactured by R&D Systens, Inc., #MABQO3I)

as an isotype control antibbdy diluted to 10 g/m or

50 g/m with Diluting Buffer was added at 100 |/ well.
rEhe 1) at; -4 b t-roomdtenperature for 1

hour . Tﬁ%arﬁe, V@%e"c%g %%?4 bs%}%EDWT?%gAﬁ?F% ERFhBr a
ddmitheiedescrd pid ong bed ow and, the figures, e e
abbreviated to "%Ephriﬁ-my\%@g"ﬁ;“ rﬁ’an%?%t?fl'r et HyMRROIE-231
®yisitentEiduss 33602 A4 7as A - 20 as-a..soluble |igand

or Recombi nant Hunan IgGlﬂchgf()?sn ?hgg%’e%c%bti%ﬁg che
el oveacs t L di-gures,, abbseviateth §0 HhGLEC" S o

manuf actured by R&D Systens, Inc., #110- as a
Siegat v exddmtirold pratkei ydos dde ol ubl esdigand was .
added at a final concentration of 1 gg/m and o
e ubdte@9%dtn Sodme SHRfertR ¥ forllls harguNexin)  +n
pa%c&orhdai__n to the nethod described in Exanple 6, the
SoIPutTon S i St St 3B meand ey R -anek e vl dsravese, |
~ashed with Diluting Buffer. Peroxidase AffiniPure

Goat — AntiHunan=PGGrESY LEFagrBRe sSpeckti chetatkson che
Nase: esear baoratories, Inc., #109-035-098) was
agdde t “éreag).% k%c%%lrb redact T onY ViR 0T MedMRisihy cells,
26k C@qllgr, Q%\éelpoj_@ églluhti on. The absorbance at 490
nmwas neasured using a plate reader (Figure 8). In

Fi guse-8, cbhezabsgrbance is indicated in neanstandard
deviation (n = 3). The anti body Ab96-1 even at a
concEDtrEE+oB1 of 13009/ Bl stranglyinhjbited the .

bi ndi ng of theQEPHAZQI i%aﬁd épgr¥ﬁ?AFL?8“Egﬁﬂz%nB§oﬁ
FEéntrastinthe amvihedices;SH348mL :and-SHIB7- 1, even . .
when added at a concentration of 50 .tg/m" (five<dee as
>PPReseihe/wedAcentoats orf-of1AbYE~Hop1di-d ety iNhibiL .
the binding of Ephrin-Al/Fc to EPHA2. These results
cHaFBAShEased STRat int he anii bodi e$eSH348- Liaand $HIR7 1

_not inhibit the
Sggag—;, Cr an isotypve cont

(]

cl antibody (mIgGZa) diiuted

H

|—

to 5 /T (3 + i :
253 ug/ml (in terms o inal concentration afrer

=3

w3

. Fh

a di-—- = = — \ o} 3 o]
ddizion of compiements) with 10% FBS-containing RPMI1640

Wlth antibioctics) w id heret i }
( antinlozTics) was added thereto and lncubated az <4°C

- . L
Lor . nour. Rapbit complements (manufactured by
CEDARLANZ, #CL3031) diluted to 30% with RPMI1640 were
added thereto at z Fina_ concentratior of 5%, *“hen

: 1 o A o = 70~ 4 o) ~ ~ - 3
lncubacec at 37°C in 5% CC, for 1 nour, and further

standing at room temperature for 30 minutes To measure

)

1—

J_'Q —~e T 7"' [ S = my - - \
the Ce.l viability, CellTiter-Zlo Luminescent Cel

(

=]
'_l

Viability Assay (manufactured oy Promega Corp.) was added

1L an amount eqgual Tc tha of “he culzure solution, and



bi ndi ng of Ephrin-Al/Fc to EPHA2. 118 (Exanple 8)
Verification of inhibitory activity of anti- EPHA2
anti body agai nst ephrin-Al -dependent phosphoryl ation
of EPHA2 tyrosine residues 8)-i Preparation of cell
| ysates MDA- MB-231 cells sugpended in RPM 1640
containing 10% FBS, 50 units/m penicillin, and 50
/rgm streptomycin (hereinafter, abbreviated to "10%
“g%’é‘- ont AFRPNg TREVETEORD t(Witt Hiagitt Enattites) ")a VK sureag
ussqﬁ%eda at 2. 5x10p cells/well onto a 12-well dish and
cul tured ~%overth Tat T372Coed 5%1@02.1 iNaxtwa s he: nmdidB g
I3 wel | s was_discarded, and RPM 1640 was new y
aadge%ﬁt%er‘éjt gc.n‘ T WIS @it her cul tured
over pLght 37C.in 3% C02. Next, the mediumin the
wel |§ wgs"?éﬁfsgéa} dAd &nl¢~PREMICI&46 160 RPM 1640
containing Lheuant ikody (nvgG2a, SH348-1, or SH357-1)
at a concent_ra%l?lonloéfq)ligggg/“ = or %506 * gy /SAMPdes wedded
to epchamebleandeprgi ncybated. at, 37C in 9% Q02 for 1
hour. To the thus-prei ncubat‘edal\/vel% S Yuppitemeftdd ShitHred
asnky bRENG16404 & cB13Q avelswmeyaf, Frhd - ALl Fc or hGlFc
. final concentration of 1 gg/}ﬁ{% orIJ 640 WiTH 1 He:
&nEBfokoneatiheneaR i sRicgune -9, JgpResented “Addec
ivvere added. Moreover, to the wells suppl e“ne%egyavét%ad”c’
RPGER&, OSH3A8- BeeciedSHESTs), im WrbQmeRln+me pfs Enhyin:_ -
Al[Fc (final concentration of 1 gg/m) was added. Tﬂ‘ea"
©di 5h&s CRer e SEEPERSH ornc abdt 60 AtFE3?Gdnt 5%: Q02 rhor dby
( Loutes. . After discarding of the supernatants, 1xCell
yst's *Bof PeP-tr@nufast aFegchy i0siteasi grfaltiirg an=ibody, in
echnaol og Inc.) containing 1 nmM PVSF (manufacture
agygﬁfgn'SxaH&BAr'&r CERC PhcTReard thibodeass lhrthidsi.t OThe
ofRektail . Gmepufactured by Sigma-A drich, Inc.,
#P834gf (ﬁg?élgngf'fér?“ab rEVicat®d ‘6 PROEByayas saddedtne
shhgret Q.05 I yse the cells. The |ysates were :
centrifuged at 15000

C: an average (n = 3) of the amount of light emitted
from antipody-nonsupplemented wells. 10% FBS-containing

RPMZ1¢64 (with antibio—ir~al o i i
0 (with AlitiD10TiCs} was added, ins+tead o the

I h

antibody, in an amount equal to that of the antibodv
dilution. The other procedures were performed in *ne
Same way as in the sample wells.

Figure 4 shows an average of three experiments
erime ,

(i

wherein the er par i i
1 Th LIror Dar represents a standard deviation,

and the P va

ue was caiculated by Studer-'s T-test. As 2
result, the antibody SH348-1 induced 44%, 31%, and 41%
decreases in ‘the cell viability of the MDA-MB-231 cells
(Tigure 4R), the 25495 ce.ls (Figure 4B}, and the PC-3
cells (Figure 4C), respectively, in the presence of the
compiements. The antibody 5H357-1 also inducec 65%, 60%,



rpmfor 5 mnutes, and the obtained supernatants were
used as i mmunoprecipitation sanples. The protein
concentrations of the sanples were measured usi ng BCA
Protein Assay Reagent (manufactured by PIERCE). 8)-2
Det ecti on of phosphoryl atedostate of EPHA2 by
i munopreci pitation 25 | of a suspension of Protein G
-anggnegi ¢ _beads (nanufactured by NEW ENGLAND Bi oLabs,
'AcCY *aH8C4°856F TBnLRCESRAZ AMLVEOWL (rreres axt urred Mg -
apta (ruz .ot echngl ogy, .Inc., #sc-924) were added
Mge?géa%#é,s zhagufﬁegh"xt € fd 9 medrised Figumd Mg and
AL @Q_go[:agjpour;guurlgleﬁtﬁ,\ FBS was added thereto at-a
final" Concentration-of *"10%" S3KE T Sivt e ks Presence
ofu erohpyerted forpmixing at., 4C for 30 mnutes.
l\lef_(%1B tﬁgﬁﬁegag“ﬁér em\[/;\[lfié%]e%“v\]l{’hs BPEPBSTRekEd 3betghoth
tht btheisehhekygal,e gsupprnatants. prepared i ar agr.aph
8)-1 were added_t_heréet@g,E gﬁd"?%éyp%%gat*ﬂrse's b{/bezf"ém‘ﬁl
cehVertrBl4Boeemi | ngnavernisghtiaty 4C. On the next day,
the beads were washed three tinmes wth PPCLB. Then,
SDS- Banp| o Buderd456rdi mM Tehs- HC1, pH 6.8, 1.8%
(W/Z-)@ SDS, 9% gl ycerol, 0.72 M 2- nercaptoet hanol,
0. 045 g/ 1l Penphi| o bl uehnvaseaddednot got hepeadss
and_the m xtures were heated at 98C for 5 m nutes. '
(rhR- pro¥ei n5FAE S50l agBd £FOAITRE )beads were
sep?éS?t_ed by SDS-PACGE. 120 The proteins were
t ramsterTed-Tromihe Betl tana PyOreneobianec(0. 45igukn
(PR e griqgl%;‘ ,_maguiggtur ed by MIllipore). The PVDF
nenbr ahe WAsCblockedY by C¥RARPAgWRRS Sediaamtazivde- f r ee
+Blocking Solution (one pouch of Block Ace powder was
di ssorved i n 100°#F BFPaPfraplr BlRarér, prepawsidchn
Jwve 0 was-then_added,at a final concentration of
0. 1(‘?/?5([%7v7) . To dael?‘écfgfhé*ﬁhoé%ﬁhépyf“gt B§%stEt e of the
sERFASn ot YL QS| Dey T 51 » Lhe. PVDE menbrane was soaked
ti%r?i‘ a s%?,uti‘bg'%fgin g?%hoé%ﬁor'yr6SPnef“aP€eéﬁﬁPﬁ§ﬁt Dy
SAGIH-KRFxrich, Inc.). Expression of truncated EPHA?2

pglypep:ideS'was induced using Autoinduction . System
(manufactured by Novagen) for BL2. and *he addi“ion of
0.5 mM IPTG for Origami (DE3). The'bacteriai cells were
coilected by centrifugation at 6000 rom for 20 minutes,
then suspended in =z nomogenizing buffer (50 mM Tris HC1,
PH 7.5, 150 mM NaCl, 0.1% (v/v) Triton-X100, 10% (v/v)
glycerol), and then sonicated on ice. The supernatant
was collected by centrifugation at 14000 rpm for 15
riinutes and applied to 0.5 ml of Ni-NTA (manufactured by

. TN ot e cem ot PR Lo
The Ni ~4& Was wasnec with z washin

Q

ffe {3 M Trig~H : 5 = s - =
buffer (30 mM Tris HC1l, oE 7.3, 150 mM NaCi, 50 mM
imicdazoie, 10% (v/v) glycerol), followed by elutior with

ar. eluzting buffer (50 mM Tris-HCi, pE 7.3, 1530 mM Nac:
> - -



conj ugate (manufactured by Upstate, #16-184) diluted
10000 times with sodi um azi de-free Bl ocki ng Sol ution,
and reacted at roomtenperature for 1 hour. The PVDF
menbrane was washed for 10 minutes three times with
TBST (50 mM Tris-HCl, pH 8318p 138 nmM NaCl, 2.7 nM
KCl, 0.1% (v/v) Tween 20) and then further washed for
5 mnutes three tines with H20. Signals were detected
A9 & idmhdgavleheh®$ ut rescehgesusing Efie Phus:ea
(manufactured_by GE Heal thcare Bi o-Sci ences Corp.).
RERLe S Fdet SdEpRr | Phobedchpi tal ediEPHA?R i presentmr
n this PVDE nenbrane, the PVDF menbrane after the
Cg"ertoé‘"@tfioc%aé?nﬁf he> prRspior V3 at Bd38Pat manhteheuEPHARyY GE
}}r%qusn ne r i|d_ﬁ%e_s. was soaked in Stripping Solution (50
P

A ieE BB 2% (W) ' SB8INg0BBAMRS a solvent,

- apt:qet hanol ). _and shaken_at 55C for 30 m nutes.
T%egﬁ{r%mé'lv %Vﬁ%%?aln%nm%'—sbgﬁeabrﬁlwénéﬁpﬁgbmant
peQ) i fIBST e gning 1% (yly) H02 and 0.1% _
(vv/v)l NaNg3) a-rg%l és:"ﬂgiﬁ]%at %ob%nofé%ggﬁfﬁi‘e??‘BF‘“?éC‘ured

oY milcesalo tapne-dhe. anty body 121 on the PVDF
menbr ane. The PVDF menbrane was washed for 10 m nutes

three) tires pwicih rEBSbrand boeked in Blocking ...,
Sol ution (one pouch of Block Ace pomder“\/\i/;'lls i sSo7Ved
Dol yoE@E inle of rABRHZAHECE Water, to which Tween 20 and
sodium azide were then added at final concentrations.
of 0TeYexpveer AFHER-OZD,(WrdsStespersivel ydii Jhedye
the PVDF nenbrane was soaked in a solution of an
CERGSTEPRAS Wit bodiNA SremB rick ir BADbys Saot 29 €F 8zt in and
Bi ot echnol ogy, Inc., ~#sc-924) diluted 4000 times with
BHEKISH 23S0l At FoRr &’d COpefioted 2athiouasm t Rffper at HEe
J9r. L hour. The PVDF nenbrane was washed for 10
mTtes tifed 1imes® Wit FEST. WaTheal Lepee VDR

. vas, soaked in,a solution of Anti- rabbit 19G
CEEP-‘#?%%S\QEAR i By (TR dtt UPBEChyL €l FEPEPGnBPTng
pleaMNel0gY,, | ey #7074), di |l yted 10000 times —w th
TBST, _gn_d reacted af rgg%\mtér}lple'ruartnrseuq‘m'nascfrm nit%es.
d}ﬁ?ggeﬁhb%aaygﬁ:mﬁﬂQﬂﬁmﬁﬁﬁ9§H@@§hgg gpg,lgsgkgugeéialysis
tube having a melecular cutos® of 1500C, then fiizereg

through a2 filter (0.45 um, PES), and then applied to

HiPrep 16/10 Q XL eqguilibratced witn 20 mM Tris-HCL, pH
7.5. Elution was performed with a linear concentration
— 1z - = - ~ ’ 4 - ~ v = - Rt
gradient oz NaCl (20 mM Tris-HCL, pH 7.5, G-I M NaCli).

An aliguot of the eluted

Fh

0)]

ractions was separated bv SDS-

= P

lenl unl My S - e . > =2 o
PAGE. Then, the gel was CBR-stained tc conirm That

there were rEPHBZ—EbD—containing Tractions. Next, the

[N

rEPHBZ-ECD-containing fractions were combined and applied
to HiLoad 26/60 Superdex 200 pP¢ equiliprated with PBS

After elution with PRBS, an aliguct of Th



times with TEST. Then, signals were detected on a film
for chem | um nescence using ECL Plus. The sol uble

I i gand Ephrin-Al/Fc-induced phosphorylation of EPHA2
tyrosi ne resi dues was not inhibited by the isotype
control antibody m gQ&a but inhibited in a
- dose-dependent manner by theé édditi on of the

anti bodi es SH348-1 and SH357-1 (Figure 9). These
CRStE tai rdenunstd e £drh hag o £ hep apLi Lesy 4

and. SH357-1 do not Iﬂhl%ﬁ? t % n I%%g of ?Elg EI“Pgand
aptird imiAl tir &PHAZL But Tigehi gand- i nduced
phosphoryl ation of EPHA2 tyr osff%i%e%dé%i duesé*riﬁ
('B&nipine e Bpicapeihaendnd i catgonsf gk anti E-PH@%V
anti body Del etion nutants of EPHA2 consi sti % a
SREGIBIE Astrewm e H grur e THR wce:eprrep@sre@qnapgao evgégn

bi ndi ng to,  SH348-1 or SH357-1 was det er m ned.

UG TG R R ¥ ove iutams sy oRe EREAR . TO expr ess

del e ion [rubants of EPHA2 as proteins having GST-Tag
and Fi 52TagPRd8e0 06 HiHee R evimdnrss amd S Fagaddechs by
& dhe C-termnus, the follow ng priners were

syntheSi zed, and gene fragnents anplified by a nethod

by RBvabenT Cs: TarTagghco gadci dht seAoCaT g &
Cgﬁr l:tgtq;ggg{(?cgcglégt{:}g%a—gm galft : z‘g‘slu%%w’%ri NPg/mi with
D??gte{algggg?g?%gt%gt t accgca{lag{a Yt 3’ 27 pHimECNg te
gfqgte?gg;gtaggggtccagcdt gﬁcdzallg;gélcoa%tga%%QB ?Lbk???f%? ernignt
LRI S bl
elis remoye anc

5' -aattaagctt%ttgccagatccctccggggac 3 (pri mer C2
¢ solution (one pouch of Block Ace powder was

dissolved in 100 ml of ultrapure water) diluted 4 times
with PBS was dispensed a- 200 Rl/well and incubated at
room temperature for 1 hour. The solution in *he wells
was removed, and SH348-1, SH357-1, or an isotype control
antibody (mIgG2a) diluted to 5 ug/ml with'Diluting Buffer
(PBS, 0.03% (v/v) Tween 20} was then added a+t 30 Ui/well.
The plate was incubated at room Temperature for 1 hour
Thern, the soliution in the wells was removed, and the
wells were washed twice with a diluting buffer. Goat
anti-Mouses 1gG, ferox1aase »orjuqa_vu, diluted 3000 times

with Diluting Buffer was added at 50 pul/w

w
o]
0.

incupated at room temperature for - hour. The solurionr
ln the wells was removed, and the wells were washed twice

with T1i il !
Diluting Buffer. Then, a color react



sequence | D No. 87)

5' -aattaagcttcaggtaggtggtgtctggg-3" (priner C3:

sequence | D No. 88) '

5' -aattaagcttctcgtacttccacactcggce-3" (prinmer C4:
sequence I D No. 89) 123 E region was anplified by
PCR reaction usi ng pcDNA- DEST40- EPHA2 as the tenpl ate
and a prinmer set: the primers N and G for a region
reorfsimtdngriafh art i it REi€h S eQUENCe,f epF e&eﬁt@ﬁlg)y
amino acid Nos. 426 to 540 of SEQID NO 8 1in the ~
Deompuerrciend istling drherei Taf tier jweTef enred, .t ag 'm "),
the primers N1 and C2 for a region consisting of an
AEMSHE RSN -5 éqifermse aepresent ed hys aré neinaced MNOS:he
426 to 534 thereof (hereinafter, referred to as -

2o tkon IS pr iMhéiE. NE ditl GBL f0f1 A, 1 €YicOREeQSiaSiddG -
4%% .an _amno acid sequence represented by amino acid

s U6 S {15 350% $hereigid Gheveimafterdereferred to as
"mB" ) the -primers N and CA for a region consisting
of andm fo> acld"Seqliénée HepreFented Wy camnso aci d
1 A26 t reaf .(hereinafter, referred to as

.p%})v;'%?ﬁquﬁ‘%%eréﬁﬂzf T for £5egiEHE oTeTER Y ng
vob @ -N@ - ACi 'S nce- r esented by am no acid _
R e e cn el e tat )
ahatb s rhe pri s N3, fhoL..a.Legien consi sting
of an ami no acid seque%ggn%gr[)es_é%t‘é%%é%“aﬁi ?rcgé@idd
bllosiirg7 lioe 1534 Fnherenfe dhareinaf tiar,  Jafgrrad 1o as
"n6"); the prinmers N4 and C2 for a region comnsisting
demagm, afn o epriet ergequencad epiesenred by 4 nojacid oo
Nos. 505 to 534 thereof (hereinafter, referred toas ~
TeRFepentie aptivmerss neNX iart Clidnoria 20 Greonsi,Siddd s -
of an amno acid sequence represented by amndé acid
SNYs 2°H890t 0 504 thereon (hereinafter, referred to as
"n8"%_;_mand,the primers N2 and C4 for a region

consi SEPRGLBRNANPART A& SaeEd toeqBEHAE eepresenfedaby

;@HE%% q%@gAggﬁtD%ggt%% ﬁé%jﬁgﬁcontaining two Zibronectin
type 3 domains (FnIII-NC), the region containing the N-
terminal fibronectin Type 3 domain (FnIII~-N), and the
region containing the C-terminal fibronectin type 3
domain (FnIIiI-C) were prepared and studied for their
binding activities with respect to SH348-1 and SHE357-:%.
As a resul:, the antibodies SH348-1 and SH357-1 exnibited
binding activities with respect to rEPHA2-ECD, rFnIII-NC,
and r¥nIII-C (Figure 35B). Thus, the antibodies SH348-1
and SH357-1 were showr to bind to & region Zrom aminoc
aclds 426 to 334 containing the C—termiﬁal fibronectin

type 3 domain (aminc acid sequ

D

nce represented bv aminoc
—~a A - O = d g
acid Neos. 426 to 534 of SEQ ID NO: 8 in the sequence

listing).



t hereof (hereinafter, referred to as "nB") The
obt ai ned PCR products were cleaved with BanH and
Hindl Il and subcloned into the BanmHI /Hi ndlll site of
pPET-49b (+) 9)-2 Expression of deletion nutants of
EPHA2 Escherichiacoli BL21{DE3) was transformed wth
the plasm d DNA constructed in paragraph 9)-1 or
pET-49b (+) as a negative control. The obtai ned
transformants were cultured in an LB nedium :
(r%%%lpqrge ted with 30 gg/ml  kananmycin (manufactured by
MErGgén GO FHVC Bipriessivn edfeathe del etion nmutants
0

f 2,Mas .induced using Autoinduction System
( naﬁgbgg%ﬁﬁr 23 ‘b)?“Ng\?aé’éﬁF difgecipacefitaln celdus tware

alleeted by centrifugation and. washed with PBS,
[%hé‘r*f, 5 hé‘g')aécstle AT Vit JRAfe Fuspanified 206 SO FRS-
c$ak-ut ihon Cephai N 1 .MM PMBF .and Protease |nhibitor
Cockt ai I °( manu ;gcllt%ljr(ewd‘m*yy A -4 S ch, ALRer,
c#R8348),5lhe csupernatan. vas ol lected by . -~
centrifugation and used In a&p‘l t“gaﬁse ri“dréérg’t“ﬁ'i catforslls
wElte exphessican deevalt oft Har atglNs,dLonsisting of pET-

49b (+)-derived GST-Tag, Hi s-Tag,e(Ong%?§-ssT§igf%§7n“d |5 Her
spependes far Boomnectiqg HiemndR hhgfeser iptian, bel ow
and the figures, referred to as "Vec") expressed in
(FREUTBacterdabyc &l Hiysatierefe Sscherd i 8 deousiy
_transformed wth pET-49b (+) was estimted by a
~fefAbdadescr efed doslcawtrBitivtd @F $RNICES-Of 1 tMBouse invo
._.Vgc-,egggrissi ng bacterial «cell |lysate and dilution

~8&r PBSS6f 6RIMCE Protbeivigskadder BALRmAiIadt-trechby( (CLER
J%AGEN) were separately dissolved in SDS-Sanple

ffer 18hd’ heal' 88" at 29882 Y oPT5LARNBPESNEThenn ithdefined

Rr i RS separated_by_SDS- PAGE, and -the proteins
a12§g§i g’ t ﬁggg& ‘\A@Fetss‘*r“a(ﬁsf‘eﬁaéd 1§ T3 PRVDE omsslrane.

e, PYDE__nenbrane was Dl ed in TBST containing 5%
aBéA’?E¥ﬁeﬁrgeFﬁeap\?ﬁ&n@n’o?’@ﬁe HiaBossakea Fava Sol Utk o3,
afb Bent axgt s, 5 HRE, Cogiu 9n'~1§ nuf act yred by Q AGEN)

di luted 1000 1 nes f\?\/l't% S%’Ong’élﬁr ai%ﬁgﬁg'“%b/o BSACO@RMOT
theashedballyr ae® iherReLat uEeHen 1 Aoyt JThis PYDF

menbr ane was washed : TETEETY es s
concrol. The tumor volume was measurecd on cays 9, 13, 1s,
20, 23, 28, 30, 34, and 37 to study the an-itumor effect

attripbuted to the antibody administration. As = result,
tumor growth was significantly innibited in the SH348-1-
anc SH3537-i-administered groups compared.to ir the PRS-
administered group (in the tumor volume comparison with

. P — . - .
tne PBS-aaministered group on aay. 37, P vaiues for SH346&-

i
[0}

calculazed by Student's t-Iest). Moreover, the tumor
growth iInnibitory rate (= 100-(average of tumor volumes
ag _— —- v g 2 \ - 3

0L the antibody-administered group) / (average of tumor

vo-umes ¢ the PRBS-administered group)x100) on day 37 was



for 10 mnutes three times with TBST. Then, signals
were detected using ECL Plus. Signal intensity was
conmpared between the dilution series of the
Vec-expressing bacterial cegld |ysate and the-dilution
series of 6x H's Protein Ladder, and the
concentration of the Vec protein contained in the
Vec- expressing bacterial cell.lysate was estinmated
&.érh tive (S04 11 laavel s pars band srorg Al ned Tine 16X dis
Protein Ladder. Deletion nutants of EPHA2 with an
Shfsiiet aatt ey sifferreacstrey idoysegqEdaentite thadusds
20 ng of Vec in Western blotting using S Tag
6@bﬁ6§?6ﬁ3l Ant i body (Novagen) were used in the

[ identification experinment. 9)-23)

subsgguggt eELtgggﬁ _ , 9

Epi t dpe i d8Rtif | FORCTRELOBR Rysabesiesntsaiuding thn
el.etioQn . S, EPHA2 pre ed in paragraph 9)-2

t\?\lérlg[t @?ggor%&%&t in S §§hp“l%ee %ﬁgpf‘é\@“ Hie‘%t]ed at 98C

froh B 1R WE $H1 cEne 14 - S e separated __

tby "Shs- PACE, and 't r?er{ le}l;t%%éeir}%s&% Y& \é%f‘?’s‘l 8\S/vee',?eané Shizs7-

it mAnsfieky ed troRVDT RRITY alfsn Af hel 1S
t he PVDF nenbranes were bl ockend by hsac:r:,héa m%gllqﬂ“ Praple 1).

Bl ockhrgeSpkstiler Gemenpeureheaf tBLOCkHAGR - 1PQWIEIsAGS, 1

dissolved in 100 mM of ultrapure water, to which

aFge emt2®ogiickss odiih aziddeniere drempadded: Aty fimnad pdRbg

concentrations of 0.1% (v/v) and 0.02% (w v),

SPa$EBE | (PEILYP. aPheh sadvese ePVRD MreTEITEE W i asd 24

overnight at 4C in Bl ocking Solution containing 2

NGPm 2 28H3£8-58 400 IS8y 1P, Nhede 1PV aresssIwTEs VBT €t ing)

2yashed for 10 mnutes three times with TBST and

fr ther rréaffe T at “WEImStefser-at YPEePyr T30 thienaess o to
Sel utd of I+ use .l g, HRP-Linked Whole Ab

S R 1 BOGE1 s DTt MPESTARSTbSeq AT 24 e

pP¥RE STREDLaRes Weje pRshed  f,0 rmé)é’t%é:c nutes, three, times

with TBST. Then, Signal's were o B M §r

teheritldmraes eenee usi ng ECL Plus. Next, the PVDF
menbranes were soaked in Stripping Solution (50 mV
[TeicdeHC]1, pH 6.8, 2% (wv) SDS, 100 nmM 2-



mer capt oet hanol ) ,
t hen washed for
PVDF nenbranes were bl ocked in Bl ocking

and
These

Sol ution and then
with TBST. The PVDF nenbranes were soaked in a
sol ution of S-Tag Monocl onal

times with TBST, and reacted at

30

Terr 22

m nut es

The PVDF nmenbranes were
eee 1| mes with TBST. Then,
anes vvere soaked in a solution of Anti-Muse Ig,

t hen shaken at 55C for 30 m nutes,

10 mnutes three tines wth TBST.

washed figfs 10 mi nutes three tines

Anti body diluted 10000

t

he PVDF
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(Example 5)

antibody . genes

amino acid sequences of the

antibodies SH348-1 and SH357-1

To determine the heavy

and light

tructure

i

are avai tapte)

Identification of SH348-1 and SH357-1

mouse anti-human EPHA2

chain N-terminal

an aliquot of a solution

containing the SH348-1 or SH357-1 purified in paragraph

2) -8 was separated by SDS-PAGE.

thus separated were

membrane

Invitrogen Corp.) .

washing buf

fer

S S

The

prot

eins in the gel

transierred from the gel to a PVDF

{25 mM NacCl,

(0.45 um in pore size;

manufactured by

The PVDF membrane was washed with a

10 mM sodium borate buffer,



vari able regions registered in Protein Data Bank (Nuc.
Acid Res. 35, D301-D303 (2007)) were conpared with the
SH348-1 vari abl e regions determned in Exanple S. As a
result, 2JEL and | A4J were jrespectively selected as
sequences havi ng the hi ghest. sequence honol ogy to the
SH348-1 |ight or heavy chain variabl e regions. The
Rthrfed dlﬁ%ﬁ§1dﬁéPJ§¥¥@bT@ﬁ€éﬂoﬂzﬁnanewﬁmhnnagi&@auw&b@
@g_par Cﬁgd n a "framework nodel " obtained by

onbi™ or GiGFatEs 36 DI EL- Oifd Commassie Brilliant

Q[ espgn n iﬁa to the SH348-1 |ight and heavy
ai'ns.”For "%1%1 he@)Fﬂ?_ﬁ' EPRD WiEHRIZY S @@FQF@FDOL
g TR Y & q—%%s%%%%lh %ﬁ} erns 16A 7A,.9p 10A

and I0A, ‘respectively c&d {5 Heand light chains

S8) fdrneatd .0 f r [ Blm
g%s 800- gf% qf%b§%%g %Egﬂ ey dopaltey. B3 IB*(9)

dbaaecorttien@are tWhe hH3 =k b%smb%5@§ t
(1996)). Sug;equently?r?he typlcafkgoﬁ?o?ﬁggggﬁ éP the

RVa¢h neDRnsas iwecer pardted, i anthernf karewptkweBdghde to
Finally, to obtain possible nolecular nodels of the
199948ty Faeiiablre spegitons Nateemimadf aenebgycidnseqaedyes

cal cul ati on was conducted for excluding
R S2d@xte g@é&&sEdﬂﬁPeWﬁFbﬁﬁc (eemt &cmanTh&se proeddures

rfor a_.commercially avail abl e
Wﬁ{ épgﬁ gEoﬁé ngTern QtrGéﬂ@@gpﬁpééE@tK@ﬁngTered
Pr coordinate sea pr
ﬂ%&&%&%&g IF%C Qg&lngerngEEfe?lgfgf 4§gngn (BPPA#HEAO
4 d SH348-1
FGsdsteauencergf bragy zeds ]'_S'_H’egvél nHQJtHrg,' é%f—'? G

ant i bodi es were constructed ~accor 9 ng

aRoGeabhke Agady Sek. o@sédgﬁtlflggzg 198§3 EAR83) )

Accept or antibodi es were sel ected on am no

Taeire flogrp| by W-tbirmihhe ﬁyaagm@t&mﬁ@gbem§ wad NBemoved
sequences of the SH348-1 franmework regions were

L@éﬁﬁaﬁe@ Wiyrkglhtsmavk ahinhpepnitibasewesks:seghséerey
7 i.n__the_Kabat Database (Nuc. Acid Res. 29, 205-206
(2884 PO |EWGIVV gnanthpodgmanbrocadide saguanoes. was
GSDZB %
nen per ormed to identify an amino acid seguence
starting at the second amino acid from the N-terminus.
As a result, the amino acid sequence (starting at
the second amino acid from the N-terminus) of the band
corresponding to the SH348-1 heavy chain was
I-Q-L-V-Q-5-G-P (SEQ ID NO: 26 in the sequence
listing).
The N-terminal amino acid sequence of the bénd
corresponding to the SH348-1 light chain was
D-V-L-M-T-Q-5-P-L-S-1 (SEQ ID NO: 27 in the sequence

listing).



anti body was sel ected as an acceptor due to their
having, at 72% the highest sequence honol ogy between
their framework regions. The ami no acid residues of
the 129 framework regions jigy GSD2B5B10' CL were
aligned with the corresponding amno acid residues in
SH348-1 to identify positions where di fferent ami no
TS 4% tereriapdt wednowaca d $serhenTiee qfosibei dasdof these
resi dues were anal yzed usi_ng the three-di nensi ona
%ﬁﬁﬁﬁ 8Pdéﬁ§4§oltpﬁu§ 3odindt PgEVYd Chaian Wagonor
resi dues a t he acce tor were sel ected
accogdlng gﬁ t Qg % ﬁgngFBVNgedz by" GBenseguance
ﬁj@gyﬁ Nat [ . Acad Sci. USA 86, 10029- 10033 (1989)).
Hunanlzed SH348-1 sequences were determ ned by

TH=ansferfiing 1Sape nsel e i dyes, _t the
acceptof gntlbodynésﬁg%EB%SQ%%% Es%§ rgsuPﬁ 8

deureniceed isgqueneas efi3two 1t YRES c0fhki Qhkagha' ”S and
two types of heavy chains weré obtai ned as shown
bel oW-V-Felel nafTeP;Lvarlable-anl-conspant ($8gi pHsN@NDh g
CDRs were classified based on the antlbody am no acid
igediiencequgarsbasetpngpar ed by Kabat et al. 10-1-3)
Humani zation of SH348-1 [ight chain 10-1-3-1)
ﬁ§ﬁ?3&@ ??LaF9EeS?HﬁﬁﬂcéﬁaWﬁreAChmnanEZeﬁlEhBéBtibody

in was des%gned by substltutlng am no acid

¥

aﬁﬁgo fcfvaﬁﬁﬁgfncg éﬁ@?ﬁ@)prfﬂar6§ePVn bagsget a‘
| 7 | ut
FrERaBat, Tl PEPLlT 0% cit ﬁé?ugnf%‘é"sn% bepheins
4.
e e e Sk ek ove™ N BiNG - 87 Bpfetreens
ofeqgeanes hhat hngawi Ehrkz§ela§l>lc' s e}/a:_léﬁﬁt t rl—]’heon'u%ecypo

proline, glutamc acid, proline, glutamng,

ofahh@eSthatanhggvyvahbﬂﬁ, (0l SHUBONINE miscellaneous
respectively, and was deS|gnated as a !
angsiHhg48urtyreypé thghtighai nhaid30as Theppalcl eght der .

sequence encodi ng the hSH348-1-T1L type light chain
MogPEsEnt EHe byuSEP® DORIOCh@0SHAST he heavy chain (y2a

chain) was determined o be miscellaneous, and the

S

subtype of the light chain was determined to be kappa
~light II.

Thus, the following oligonucleotide primers were
synthesized, which respectively hybridized to the 5'-~
terminal region of an antibody gene coding region
belonging to these mouse subtypes and the 3'—£érminal
region thereof containing a stop codon (see Kabat et al.,
ibid; Matti Kartinen et al. (1988) 25, 85%~865; and
Heinrich, G. et al. (1984) J. Exp. Med. 159, p. 417-435):

5'—cagatccagttggtgcagtctggacct-3' (DB3Fl: sequence

listing sequence ID No. 30)



sequence listing, and the am no acid sequence thereof
is represented by SEQ ID NO 91. The nucl eoti de
sequence represented by nucleotide Nos. 1 to 60 of
SEQID NO 90 is a secreti signal sequence. The

nucl eoti de sequence represented by nucleotide Nos. 61
to 402 thereof is a variable region. The nucleotide
sequéﬁc@aﬂéﬁﬁésﬁnaedtbyccgg@b&@bb@gaﬂgap3403MQQ21%@R1:_
thereof is a constant region. The nucleotide sequence
FEBEEE e By h e Braniake NoNo. T30 to 177 thereof is
CDRL1., The nucl eoti de sequence represented by

nucl €of FEEERGS C583306 943t aREreef 3i's (MBDRE2ZF1Theequence

UG - [ uence .represented by nucl eotide Nos.
13'&;%&?%& f%%f%gcr“eg*f& &’Cﬁ%ﬁs The am no acid sequence
represe ' id . Nos. 1 to 20 of SEQ ID NO
01 of 1 ReCesa e aLE P FEE P RGeS TostaBapEtran SKEHRL:

ggqm@a@geiigagn@wk% ReId seayenc 3)represented by

am no aci d Nos. 0 134 thereof i's a variable

regi On. cTheeadDRNAsach8o8EAYEPREE ERPLESEN s &M no
acid Nos. 135 to 239 there%f s a cons?a%?grgé?%ﬁbl

hRee yarinno laght shquescemRERr @senbedphy amsna ac| 18-
44 to 59 thereof is CDRL1. The gniﬁo a?rggggqgg%cgg§48
lrepreSERtdd Ibpraniucd ngc hgbNasomzs heiRd theegobrbs mrNa
PCDR%Z. .The am no acid sequence represented by am no
aéir ¢ R6S o1 Fatt dmeppiepenset by GBREBalbbreewepiothe

tide se e _encoding the hSH348-1-T1L-type
S?#%h?%ghgpﬁpcgggggFggﬁéﬁpéégnt@%PW»@QE&QmRMAP(mu%g in

i | Lst.i th ino. acid 131 sequence
OFEQ ﬁ%ﬁ??BBﬁA LRELR ag Bgc%géﬁgﬁggéy @ggvyh@g light

ereor 1S represente

cnu@he%isdsmgﬁgggeeeugﬁngﬁ% ak$ 65%;&%5%@9%2%1?5&1 D

NO 94 in the sequence I ng,

(BEYuenmenutheteebdi 5yl eRKESENE €8 PM:SEC$§%6%E%§9%%QJ{$;

nucl eoti de sequence of CDRL3 is representé
PNOre®6seh fhe tseqneace &m§1ﬁngeoﬁ@9n$@§o§"$ﬁob%§%9 and

sequence thereof is represented by SEQ I D NO
MiBsAE¥RY) ABHRAS- FBLmeypeet i fiit ©hai Dight chain
(combination of MK19EIF! and KEVR1). These cDNAs
amplified by PCR were cloned using Zero Blunt TOPO PCR
Cloning Kit (manufactured by Invitrogen Corp.). Each of
the cloned heavy and light chain nucleotide sequences was
determined using a gene sequence analyzer ("ABI PRISM
3700 DNA Analyzer; Applied Biosystems" or."Applied
Biosystems 3730x1 Analyzer; Applied Biosystems"). In the
sequencing reaction, Gene2Amp 9700 (Applied Biosystems)
was used.

The determined nucleotide sequence of the cDNA
encoding the SH348-1 heavy chain is represented by SEQ ID

NO: 34 in the sequence listing, and the amino acid



A humani zed SH348-1 |ight chain was desi gned by
substituting am no acid Nos. 14 (serine), 15 .
(leucine), 17 (aspartic acid), 18 (glutam ne), 50
(lysine), 79 (arginine), 8&%d Il eucine), 105 (glycine),
109 (leucine), and 114 (al anine) of SH348-1 |ight
.chain variable region shown in SEQID NO 37 of the
CEHIREGe Ghsdgady W Wepneseadsicondy HEQ iThe NOgl B5am The

aci.d, proline, glutamne, |ysine, valine, glutam ne,
I%/ua‘i]iér?et%dgenéet%e e, th@eﬁ%@t iapsiofingnd heaSH348-1
ges t a_hSH348- 1-T3L-type |ight chain". .The
nﬁgﬁgg?ng g%qaéﬁggsgﬁggéiﬁé'Fﬁﬁfﬂgﬁﬂﬁﬁ-fﬁTSD-tbﬁpe

dd fftn @haiiR +:$,o" eRy e SEQ.ID NO 98 in the _
ségﬁtnce ﬁisﬁigg, aﬁz%g%eggﬁ¥ﬁba§%9ds§@&§@ﬁ@etpﬁé?@0fls
deprosepresentedrdy TSER. D3NO; 994, .The nucl eoti. de.
sequence regfesented by nycﬁgo?PJeE u?nfetgléngP'
TSEQrD1NOL 198 skguanseChbet i-ag %b&ﬁa%n%%aﬂﬁePgheTEﬁ35 -1
nucl eotide sequence represented by nucleotide Nos. 81
he@vayozheher éof reprasenaeidable seegitonNoThegnugl egti de
sequence represented by nucleotide Nos. 403 to 717
SHECEGE L4 shirenseant thegemano Fhedneeheehtdetrseguences
I_rgpresent d. by nucleotide Nos. 132 130 to 177 thereof
ISETEORIESOTRE” REEI &Bt Né 38quethe nuelresitid exbdyence of

cl i S. 2 t 43 thereof is CDRL2. The
t%%clcgg%‘i ggcgégjagnfger gﬁ%%iéﬁt ed9By RhbeleoipdeepNesented
018680t hepeof Lg CORL3, The ami no acid sequence
h?igfgsgﬁtgg'bgbaggngﬁécquuRBST 1185158 oRNSEEE DRINERO

a&ﬁdoéehb§n§EQH§QE§oki§Einggéseﬁtgscgetéggnf%gﬁﬁg 41.

sequence. The am no acid sequence repres

Sanurocasi depossedictiop3dutNeredhiei Rod., Ya{$a?%eand 1327
regi on. The am no acid sequence represented by anm no

tacld5Nosf 3BS TD B39 Bher£obeiSeAcs ORSHARS o k€5 OB,

The amino acid sequence represented by am no aci d Nos.
nggleppidy Fper ebB7i 50 CORL10L THEQ alb NKO aCH €, SESUeNEEe s
e resegéﬁdbby amno acid Nos. 75 to 81 thereof is

&B%Ei?n ePAnthol aeFdis penck Fep? esemd el3dY @i 1360

Ci :

o SEQ“@B NO: 38, and a sequence represented by
nucleotide Nos. 637 to 660 of SEQ ID NO: 40 are sequences
derived from the primers.

Moreover, the aminc acid sequences of these heavv
and light chains were analyzed by comparison with
antibody amino acid sequence database prepared by Kabat
et al. (see Kabat, E.A., et al. (1991) in "Sequence of
Proteins of Immunological Interest Vol. I and II"; U.S.
Department of Health and Human Services). As a result,
the SH348-1 heavy chain was shown to have an amino acid

Sequence. represented by amino acid Nos. 1 to 119 of SEQ

ID NO: 35 in the sequence listing as a variable region



114 to 121 thereof is CDRL3. Moreover, the nucleotide
sequence encodi ng the hSH348-1-T3L-type |ight chain
CDRL1lis represented by SEQ ID NGO 100 in the sequence
listing, and the am no acid ;gequence thereof is
represented by SEQ ID NO 101, the nucleotide
sequence of CDRL2 is represented by SEQID NO 102 in
%W%Igﬁﬁhéﬁb@m%ﬁﬁ|QR}dtﬂﬁgwﬁnqﬂ)nﬁpnhsﬁmmmMQ@-gﬂﬁquﬁld
%gnyé%p SEQ I D NO 103, the nucleotide

L=

seq’u qrseorfeﬁrse%rﬁ@tﬁtlﬂntSE(QQIanNO MdBdoiar,
uence |.isting, and the am no acid sequence
.g eré%g% g ﬁl Y& WayF SEOWD teohamgs anl @ming) acid

ZAat iy f 1 heav chajn 10-1-4-1)

48- 1tLJT H%féﬁe?gﬁﬂ \Vy E:‘Pféﬁoy NOR hdné®i 2éd of SEQ
ﬁiﬁﬁﬁ k7heav [ desi substlt i ng am no
aci d Nos. %F%E%gﬁgyﬁge g %Q% %%e) ffa%& %eglon
afrlce haiviee hﬁl gl wad ¢ A
(|soleu0|ﬁe) 38 (IyS|n§$gb%§e e %%E %%%8 F& amﬁ@f acid
N@@ @Qﬁemplaﬂ@nmhekeoGQa@aba&bﬁgkanzorgggggylalan|ne)

%serlneg 72 (leucine), 73 (glutam ¢ acid), 76
(ala PRe§H35801 (paeny| chaih nels 8Ro¢g! tib AERE) an 83nino
|soleu0|ne) 84 (asparagine), 85 (asparagine), 87

l?ssﬁgfengg reRrspaFAGEAePY 8Bifbthreddi Ny, 95to 119 of
and 115 (I euci ne)

h | agi.ne threonlne)
ngg E%ii@ gﬁeé%7 gﬁa?ﬁ UGBFEaBIETEBEI 88 8hvanianlSEQ
L he_sequence .listing with valine,
ra95§$gg%§ Bgl%egnserlﬁgsgrﬁﬂeSqu%PFﬁereaF@FﬁFh@d by

afliub- apkAencgl Ut api c,ag n t hr eoni ne,
i sol euci ne, _t hr eoni ne, g?a%%%%e 4 sParfi cOREF@nt region.

MbheeoBirnethbysaskne; ghgﬁénbﬁaéﬁ'gas'SHS&Qet serlne
seri near gl ni ne, seri ne, val i ne, tyr 0OSI ne, %C??]‘é a%l

amahpne;ldequuénuelyepaagem@sdd§§|gﬁgﬁgda3§daNos 1 to
"hSH348- 1- T1Htype heavy chain". The nucleotide

1%8q9en§5©eﬁ@o@©ng41henhEhB48eQuéﬂtb Lypeiheayy ghain
IS reﬁresented by SEQID NO 106 in the sequence
VRFSEPHG, TRAUCR hahanR ABS aeh daminoeaced t eqeatcs s

represented by amino acid Nos. 113 to 219 thereof as a
constant region.

The nuclgotide Sequence encoding the SH348-1 heavy
chain variable region is represented by SEQ ID NO: 42 in
the sequence listing, and the amino acid sequence thereof
is represented by SEQ ID NO: 43. The nucleotide sequence
encoding the SH348-1 heavy chain constant region is
represented by SEQ ID NO: 44, and the amino acid seguence
thereof is represented by SEQ ID NO: 45. The nucleotide
Ssequence encoding the SH348-1 light chain variable region
is represented by SEQ ID NO: 46 in the sequence listing,

and the amino acid sequence thereof is represented by SEQ



represented by SEQ ID NO 107. The nucl eoti de sequence
represented by nucleotide Nos. 1 to 57 of SEQ I D NO
106 is a secretion signal sequence. The nucl eoti de
sequence represented by nucjeotide Nos. 58 to 414
thereof is .a variable region. The nucl eotide

sequence represented by .nucleotide Nos. 415 to 1404
%%&‘%‘of“i s TReconsiant idegsequenthe cnuobeali 88e SH348-1

£ qfqgf.reggesented by nucleotide Nos. 134 148 to
]%égl HetEdt TRz TS ™Ud ermintsegequenge SEQ ID NO:

pr ted by. nucl eofide Nos. 205 to 255 thereof is
%%Rl-algfaeflkhhe’ naﬁ%llnéjoﬁc(}éit SERENSE réifresdntied tppresented by
grie I gotigle g Nosg, 38,1 thereof |s CDRL3. The
am no aci d é@gugﬁgggpégﬁesgﬁfgaeﬁ ednPHordElgotAds. Nas .
1T aol2 0l SERd BNQo .1 of, t ‘sequence listing-is a
secreti on sié%al sequgééeé f%§u5§% oﬁ%ﬁﬁ?s§€&ﬁgn9é
meflreesdicetdiddy, aione Adisd NS .crd0 1oy 384%here§f is a
vari abl e region. The am no acig sequence rép?@ ent ed
SeFuemreso rapire sosedl 39 hac4edctiber gefs i s0a ¢gnsbang -
region. The am no acid sequence represented by am no
A8 NS B8, eoeS4ethencet derCHBYZsrThe tadi BRiAckd
sequence represented by amno acid Nos. 69 to 85
t her EBFSPYSEDRIPS NThbeaid G acidesequenceding the
S@gﬁﬁgsented.bé am no acid Nos. 118 to 127 thereof is

M3~ NEPESvERaiPhEaniebist Feeisaqiencepensedtag bhesEo

1ASKR348+3- T1Ht ype _heayv cEain,CDRHZ i.s represented by
SEQ |B%Ng’ Eég ?ﬁq{l%g%e unéB9ri &pfnghet ABiAAI Avid
sagudnceeqyenes st hereaf | Lesen SEQ D NO
1gg,n$he nucleo??dg“ éé%gﬁggdo yc%gﬁﬂgﬁsNPep?%seﬁﬂéd
nhy 186Qi D Behuehdd EAcbBEnSedHEN hSti the amno
aci d sequence thereo? isngepresgﬁgéz byH%%&YItpﬁk?
ceasfathernychaot bdeepseguense Y SBRHBy! Sor eps esented,,

by SEQ ID NO 112 in the sequence [isting, and

2@pPAoagéfidsseyarneethheeedf i bsrep epsesent egy by SEQ R,
5 'ﬁéﬁ%3. 10-1-4-2) hSH848-1TT3Fprpe‘heaVy Chain:'A

N S P ThentEhde e eRsdraianaebi e sirgneti sy -1 1light
chain variable region is represented by SEQ ID NO: 54 in
the sequence liéting, and .the amino acid Sequence thereof
is represented by SEQ ID NO: 55. The nucleotide sequence
encoding the SH357-1 light chain constant region is
represented by SEQ ID NO: 56, and the amino acid sequehce
thereof is represented by SEQ ID NO: 57. Sequences
represented by nucleotide Nos. 1 to 27 of SEQ ID NO: 50,
.a Sequence represented by nucleotide Nos. 970 to 983 of
SEQ ID NO: 52, and sequences represented by nucleotide

Nos. 301 to 324 of SEQ ID NO: 56 are sequences derived

from the primers.



substituting amno acid Nos. 9 (proline), 11

(leucine), 135 16 (glutamc acid), 17 (threonine), 20
(isoleucine), 38 (lysine), 43 (lysine), 73 (glutamc
acid), 76 (alanine), 80 (phenylalanine), 82
(glutamne), 83 (isoleucine), 84 (asparagine), 85
(aspara%ine), 87 (lysine), 88 (asparagine), 93

(t hr EGATREEMOgs , ( shenpbalianions) antl4eqfieheeenihe)prandy

L18. (lﬁe%gég of SH348-1 heavy chain variable domains
shotu? i A HHNGC 43 ssrausc e qierde Heasty rguaniltilyht
nj rfﬁ%i ne, serine, serine, valine, arginine,

g aﬁlt - g%l HE P ISs pETsadier e amadarmste and) degisrmined by
1.C il | euci . sSerine, serine, arginine,
PR et R 3 (i i Bdd Sequence

serine, e, tyrosin

dRSPRGId ald pyhas designated as a
"hSH848-T?#%¥itype heav%%cﬁ%P%%' e niGPEsri FeB - et al.

(SepiendeiencodhBgot BenkSH348 - pe vy .chain
is represented by SEQ I'D hE?hllﬁéFEm%ﬁé’ gg%%e%%grerent
anitgiogy e samd vieh & ranteno racC iré gS @ALERE8 chN8L8Al 21S amino

" represented by SEQ ID NO 115.(133). The nucl eoti de
aséquéregtheplasshit eduby nuckeohi denhdesand hoe5Zp0k L SEQ
tID NO 114 is a secretion signal sequence. The
RubPdst PR NOs 8GtEnE8TnEPEES eamagnbY inych ot hdevhNesab58

5840kRce 171 EBrusBRPodn b PRUSRES: BUbLNDS,  A1b i s
R R R NS B R TR AR
o e RE RS0 s S~ S G ST (e one of che
o 48T therof ToeCRbrls e (BhATy Pk Y COML LS S8 e
thepresénthd bymansoprask dcesead. t ;lS ofe SEQ | r'?a[i}@ in

115 of the sequence listing is a secretion sig
theqbBAG8- 1 Theauni abaini desequenseninepresenied yino
,amno acid Nos. 20 to 138 thereof is a variable

FéalSﬁguqﬂ%vgnfﬁgr%§$@t%@d@3n@@lm@paesﬁﬁmad.b&6 to 35 of
SEQ ID NO:. 35 in the sequence listing (CDRH;), amino acid
Nos. 50 to 66 thereof (CDRH,), and amino acid Nos. 99 to
108 thereof (CDRH3). CDRs in the SH348-1 light chain
were determined to have amino acid Sequences represented
by amino acid Nos. 24 to 39 of SEQ ID NO: 37 in the
sequence listing (CDRL;), amino acid Nos. 55 to 61
thereof (CDRL:), and amino acid Nos. 94 to 102 thereof
(CDRL3) . CDRs in the SH357-1 heavy chain were determined
to have amino acid Sequences represented by amino acid
Nos. 26 to 35 of SEQ ID NO: 39.in the sequence listing
(CDRH3) , amino acid Nos. 50 to 66 thereof (CDRH,), and

amino acid Nos. 99 to 108 thereof (CDRH3). CDRs in the



amino acid Nos. 139 to 468 thereof is a constant
region. The am no acid sequence represented by am no
acid Nos. 50 to 54 thereof is CDRH1. The am no aci d

sequence represented by am acid Nos. 69 to 85
thereof is CDRH2. The am no aci d sequence represented
by am no acid Nos. 118 to 127 thereof is CDRH3.

Fb?eoverlighte chucireotd e GRmBIENGR ENCOUNE thE 1o acig
hSH348- 1- T3H-t ype heavy chain CDRHl is represente CD

TEG <115 NG P 4 - @ ch €015 egpuiene ea d i S NG, 241%@“39“%f SEQ
is represented by SEQ | D NO

ﬁr‘if\% A:lquence t her eof

th Hbctf%tﬁi%l‘éu%%@ﬂjeht%tmg COERBRL4)S, rmrrﬁﬁ%ral%d Nos .
.?E e A18 in the sequence listing, the am no

aci sequen eeo*t h '¥ s2aPepPBdaat e¢ibyNSEQ PD MO 102

S, (;j_he otide sequence of CDRH3 is represented
by SeEQ I gﬁl{% ?120 in the sequence listing, and the

am n@hac e epresented_by SEQ ID
o S R A R e oHaRE R Bogy 26 - BrBamEe

10)redrk sateculbyr stedeld je .0tk gSHRS 7L vari abl e re i,on
2JEL and | A4J were selected as ;Equ}elncesqﬁlg\? FfgttR&ing,

dndgltést agequence dheriueay et @hkh 7- h
heavy chain vari ablmgiI regi ons, r%gggggt ﬁ?&r e %t Ehgy SEQ
IS MO :wdy -asThé nnpat agr aph 48)yuénde &DRL&-J_DW'SHB 48-1
%LS CDRH1r and 137 CDRH2 were assigned to clusters
2 7A TN CIPACeAntly 1920 ID eSpectd vedyd GRRHEBMRS acia
s%|% |f|%d|n e(9)D. 10)-2-2 Design of amno acid
sequence '8 SRamai Z§8r°SPBS¢d1bA E5D2BEBYO0: CEl. The

nt o eCte a accept or |n the sane V\/ay
e S CH R S T PR

rBumraRized 5 et m ne a result, the
hﬁmanl zedaggguén%es of 85t ﬁ%g bésl?@hmcﬁ%%%ss%@ence

Soeecespes o booedhal e oo gl sy 8 o
sQQuén@clénh&ﬁBﬁg ﬂhglgH§¥®Ell¢gﬁ£;JE@fgpresented by SEQ
ID NO: 64, and the amino acid Sequence thereof is
represented by SEQ ID NO: 65. The nucleotide sequence
encoding the SH348-1 CDRL; is represented by SEQ ID NO:
66, and the amino acid sequence thereof is represented by
SEQ ID NO: 67. The nucleotide Sequence encoding the
SH348-1 CDRL; is ITepresented by SEQ ID NO: 68, and the
amino acid sequence thereof is represented by SEQ ID NO:
€9. Moreover, the nucleotide Sequence encoding the
SH357-1 CDRH: is represented by SEQ ID NO: 70, and the
amino acid sequence thereof is represented by SEQ ID NO:
71. The nucleotide seéquence encoding the SH357-3 CDRH,

is represented by SEQ ID NO: 72, and the amino acid

sequence thereof is represented by SEQ ID NO: 73. The



A humani zed SH357-1 |ight chain designed by

substituting amno acid Nos. 2 (valine), 3 (leucine),

7 (threonine), 14 (serine), 15 (leucine), 17

(aspartic acid), 18 (glut-gnine), 50 (lysine), 88
(leucine), 105 (glycine), 109 (leucine), and 114
(al.anine) of SH357-1 [|ight chain shown in SEQ I D NO
WElFotife safinence enicsding wibieh SESGI7eUCioN®RH, VAL Ne,
éerine,_tQ{ggFine, proline, glutamc acid, proline,
ISR, i%%&, IDg@rartidne angaltihee amame tahiieosicg@ence

ecti.vely, was _designated as a "hSH357-1-T1L-type
qﬁ% Cﬁiﬁﬁi$épr?ﬁ§nﬁﬁglgﬁt§§@ d&q¥€ricd SencBdé ngut heotide

g;%ﬂg; ~1-T1l - -type, Li ght .chain_is represented by SEQ

I No%el5%&#ﬁh%%e%h§eggéﬁgéﬂlEgﬁihgfgaﬁﬂp¥%%e%h¢%oby_SEQ
macingd ;segue . r ek 1S 5L gpresent ed SEQ | D NO:

123. The n%%?é%??dgﬁggaugﬁég SF@BFE§8n?§8r8§f 1s

mptleeehitde N9Ssed 8 R .05H7SEQ LD m%%%éi%%aij%%%@ce

secretion signal sequence. The nucl e0

erepdésgntee Sy3aael eobRUe Nosrediled ShADR B heEROT: 1 &

138 variable region. The nucl eoti de sequence =~ ~ )

"Beprageithedamynonacidobedechlos. th83eb0 747 Lhereofcis by
caonstant _regi on. The nucl eoti de sequence ~

StEpLEs Rt ed Sby The It} afes iNbS . sediBfhde edbdhey egfe i s

1. The nucl eotide sequence represented by
S%&e%tl EELNO‘SS. FRFIPYET therSEst I NQCDR(R. &Fhe the

pucLegtide geguence represented by nucl eotide Nos.
2340 thEQSSfﬁgFggf F%vgfﬁfs.lsm%?a%?%t%@i By s®ER e VO :
ghepresented by amino acid Nos. 1 to 20 of SEQ I D NO
123 of the sequence listing is a secretion signa

sequence. The am no acid sequence represented by
amno acid Nos. 21 to 134 thereof is a variable

(Fegnohe Fhesandnog agt € SEaYEHEes £ epresent ed by  am.no
acid Nos. 135 to 239 thereof is a constan?g}e%ﬁ%éa =0
ETHAZ apkhoaael Hubeqguengion epr esent ed by ami no acid Nos.

44 to 59 thereof is CDRL1. The am no acid sequence
r epriesEtEd By dniafo EREIAR Nog.rar®ltlmlat trhefiesf | S

L2.. . Jhe am no acid sequence represented by am no
.pacygeRbé_e (manufactured by R&D Systems, Inc., #3035-A2-
100) or bovine serum albumin (in the description below
.and the figures, abbreviated to "BSA") as a control
diluted to 1 pg/ml with PBS was dispensed at.lOO ul/well
onto an immunoplate (manufactured by Nunc, #442404) and
incubated overnight at 4°C to thereby adsorb the protein
to the plate.

- On the next day, the solution in the wells was
removed, and a Block Ace solution (one pouch of Block Ace
powder (manufactured by Dainippon Sumitomo Pharma Co.,

Ltd. (Show Brand Milk Products Co., Ltd.)) was dissolved

in 100 ml of ultrapure water) diluted 4 times with PBS



114 to 121 thereof is CDRL3. Moreover, the nucleotide
sequence encodi ng the hSH357-1-T1L-type |ight chain
CDRL1lis represented by SEQ ID NGO 124 (154) in the
sequence listing, the am ngiacid sequence thereof is
represented by SEQ I D NO 125 (155), the nucleotide
sequence of CDRL2 is represented by SEQID NO 126
WeB56) sipgnisied e¢qiéfc@ll/wstilngnd Hecamiafedaaird room
sequence thereof is represented by SEQ ID NO
CI5HPIe £RE Hubrdsti dEheeatheewate CDRERelistwice with

.epr.esented _b ID ., 128 (158) in _the sequence
g , %é%ﬁé etyrhjggﬁi'ng -'zS\EE‘)ifd (Vd&gdudiesrt REP eof Than,
HeResen =By +SEQ _I.LD,N@- 129 (159). 13 10-2-3-2) .
Sﬁ%ﬁ@S?JLgﬁ$§?-€yp§EFig P ochal” &eAskﬁﬁﬁﬁ%?éﬁ Sfdgpeg with

i<g [ ' by - su ituting, amn [ S.
PI;S( :Hﬁr ggggidr%le; , f% : gbélr iOnLe)Sl, Pf%)folweﬁgmg]) , ?égxgomug/ml'
1(@sRantd Gagd) 1 18,0ghutanae) . i ne), 88

(i euci ne;il,ga[105 (gllzssciﬁ%e) ,}%I}Orgf)(llé% nl'(e%),ﬁ&dnglz’fifg/ml’
ofrallani peymdf SHASTnd kkehttehai Boshewnni neSER:L P NO

41 with serine, threonine, proline, glutamc aC|é,
OpOsisi He/ vyl ufiaminegponeahinetighut awene, 204l wae, adRdd at
t hreoni ne, respectively, was designated as a
10QsH3gweil . T3L-type |ight chain". The nucl eotide
sequence encodi ng the hSH357-1-T3L- type |ight chain
is represented by SEQ ID NO 130 in the sequence
listing, and the am no acid sequence thereof is
represented by SEQ ID NO 131. A nucl eoti de sequence
represented by nucl eotide Nos. 1 to 60 of SEQ I D NO
130 is a secretion signal sequence. A nucleotide
sequence represented by nucleotide Nos. 61 to 402
thereof is a variable region. A nucleotide sequence
represented by nucleotide Nos. 403 to 717 thereof is

a constant region. A nucl eotide sequence represented
by nucl eotide Nos. 130 to 177 thereof is CDRLJ. A

nucl eoti de sequence represented by nucl eoti de Nos.

223 to 243 thereof is CDRL2. A nucl eotide sequence
repr,ﬁ?gnged by nucl eoti de

late’was incubated at room temperature for 1
hour. Then, the solution in the wells was removed, and
the wells were washed twice with Dilutiné Buffer. Goat
anti-Mouse IgG, Peroxidase Conjugated (manufactured by
Millipore (Chemicon), #AP181P) diluted 1000 times with
Diluting Buffer was added at 100 ul/well and incubated at
room temperature for 1 hbur. The solution in the wells
was removed, and the wells were washed twice with
Diluting Buffer. Then, a color reaction was performad
‘with stirring by the addition of OPD Color Developing
,Solution at 100 pl/well. After color development, the

color reaction was terminated by the addition of 1 M HC1



Nos. 340 to 363 thereof is CDRL3. The am no acid
sequence represented by amno acid Nos. 1 to 20 of
SEQ ID NO 131 of the sequence listing is a secretion
si gnal sequence. The aninoéﬁﬁ%d sequence represented
by amino acid Nos. 21 to 134 thereof is a 140
vari abl e region. The am no acid sequence represented
4gllqﬁnum1madud Noae 4BSokBad38 bheueof nhSwasCRRSLARLy
region. The am no acid sequence represented by am no
HOMP NoPlate Ree BT t(fraapfe i%9 .CDRL1. The amino acid
sequgn g%h esented by amno acid Nos. 75 to 81
t her 66PYF§ LEhow?héhﬁnFﬁéuécﬁdO§e§ﬁéﬁ6elseﬁngseetEH
o) aC|d to_121 thereof is CDRLS.
é!\%r“gs?v%r lfcl efot]%l'giewséqu &7¢e FMed 1§ )t Isdows the

MSBEE el ht chain S represented by
SEQ Qkaﬁksﬁf%XH' eeggqugﬁeg Ylgb?n@ SPRE2BAS nbS
3G n reRr.e ente b Q ID NC

133 €f§%§Q% t ghﬁggﬁggff e sgqu AcE of %DéLz j gtronger

abepresente ¢ epy eSEQL sttNth%§4bh%dﬁ% gequeg% As
listing, the ami no acid sequence reo
shepresentée gy aSE®, | BINOché35n haedauelegéuﬂel 357-1,
sequence of CDRL3 is represented by SEQ I D NO 52
aPﬁeA°§éq&eﬁéelpﬂsﬁdngo aﬁdlmheyaﬁbmoaaelddeegﬁgngg+lng
hhereg represented by SEQ ID NO 137. 10-2-4)
Grrani e 4t PBﬁCéﬁlSﬂ@éY plnéavy thai BPHAO- 8x4rd)yellular
rggH%%7 1-T1Htype heavy chain: A humani zed SH357-1
avy ‘chain was designed by substituting amno acid
Nos. 2 (isoleucine), 9 (proline), 11 (leucine), 16
(glutamc acid), 17 (threonine),.20 (isoleucine), 38

(Ekymbne) 7) 4§n£hMShB§) 4§n£5¥§bgg%(Bﬂehyegyaﬂpnéigaqq

(phenylalanlne I ne)
biadihpge), 72 (Ieu0|ne), 73 (glutamc acid), 76
(alanine), 82 (glutamne), 83 (isoleucine) 85

( asphm At i) , o87ra e yBiTe) ,régglcézajmt f€)de 93

(serlne) 95 (phenyl al ani ne) eonlne) and
Tisufﬁeaerﬁe)bbeémlsystems, Inc., #3035-A2-100)-

immobilized immunoplate was prepared according to the
method described in Example 6. The immunoplate wells
were washed twice with Diluting Buffer. Then, SH348-1,
SH357-1, Ab96-1, or Mouse IgGp Isotype Control (in the
description below and the figures, abbreviated to
"mIgG2a"; manufactured by R&D Systems, Inc., #MABOO3) as
an isotype control antibody diluted to 10 rg/ml or 50
Hg/ml with Diluting Buffer was added at 100 pl/well. The
plate was incubated at room temperature for 1 hour. Then,
Recombinant Mouse Ephrin-Al/Fc Chimera (in the -
description below and the figures, abbreviated to

"Ephrin-Al/Fc"; manufactured by R&D Systems, Inc., #602-



SH357-1 heavy chain variable region show in SEQ ID
NO. 51 of the sequence listing with valine, alanine,
val i ne, alanine, serine, valine, arginine, glutam ne,
glutanmic acid, valine, thrgonine, isoleucine,
t hreoni ne, al anine, aspartic acid, threonine,
éf utam c acid, |eucine, serine, arginine, serine,

aldi¥e, apyrosiodepleeldigradand Raldoftyinahes PREkLVeLY, Fc
and was designated as a "hSH357-1-T1Htype heavy
(Caithe IPBETAREHOBt P4 ovegnentheefiatiRG ,t Abbreviated to
,@%?fggjl-leh tﬁpe heavy chain is represented by SEQ
MOING: 7 188" Fhathered daviehe’ Pystemy, and.t hil BOr®-100)

ci_d 2nce thereof is  represented by SEQ I D NO

a%s&.?%%§%§3%|§8F558938a88ﬁ&8 IPEprésefredbhy ligand was
leatidec-Nos. 1 to 57 of SEQID NO 138 is a

a?%%ﬁe%%o% g?éﬁ%lngﬁﬁggﬁétl?ﬁeoﬁuélé@(ﬂéeagéq@@ﬂ@éated

atepbesentRdePYQue! eoti de;Nas. 58 to 414 thereof is a
vari abl e region. The nucl eotide sequence represented

by Newt) eateededNog. t418né omd4R4qt RELEQEpbs 2nCPNRSHANL
region. The nucl eoti de sequence represented by !
theckedtkdenNos. tha4belds 162st heneokdl SafBRHe JOE1 s were
nucl eoti de sequence represented by nucleotide Nos.
waghefowpsh Phépbdngi Buf OORHZ. Pdiex N € Ot f T iISRQUENLE, -
represented by nucleotide Nos. 352 to 381 thereof is
AEPRCSuMgRel gfi A6Y ol abrewstiu et ¥ Bipr esEtleshbiby ani no
' Nos. 1 to 19 of SEQ ID NO 139 of the sequence

Iﬁﬁ%??ﬁgg?%rcg g%@?ﬁ?FBﬁlé?gnépcseqﬁéﬂ89933h%9&h1W&B

agbd sgguepce Afepresented by am no -acid Nos. 20 to
138t hergofgf s ‘Zg éoovlaorri aB1% Tyt OIS BRF LaEnes atsiimg OPD

ceeauense18PLESENT 8di by g, acid Nos. 139 to 468
t her eof (iesﬁa %onst an%gl)r{eg?otﬂne.n SEP TS afitnd Seirg was

msequeedeaff@ge@eﬁlgﬂebyegggpo(pgégrgb§)_49 to 54
thereof is CDRHL. The ami no aci d” sequence represented

by a¥mi riiaoia SNosthebQ B Bmrddierieofi g GRE i, The

am no acid sequence represented by am no acid Nos.
meaBtseandard héeeoft ion ODRHS. 3)Mor @beeran thBedpuakeqLh de

sequence encodi ng the

even at a concentration of 10 ng/ml strongly inhibited
the binding.of the EPHA2 ligand ephrin-Al to EPHA?2. By
contrast, the antibodies SH348-1 énd SH357-1, even when
added at a concentration of 50 pg/ml (five times the
concentration of Ab96-1), did no:t inhibit the binding of
Ephrin~Al/Fc to EPHA2. These results demonstrated that

the antibodies SE348-1 and SH357-1 do not inhibit the

binding of Ephrin-Al/Fc to EPHA2.



hSH357- 1- TIH-t ype heavy chain CDRHlis represented by
SEQ ID NO 140 in the sequence listing, the am no
acid .sequence thereof is represented by SEQ I D NO
141, the nucleotide sequencg of CDRH2 is represented
by SEQID NO 142 in the sequence |isting, the am no
.aci d sequence thereof is represented by SEQ I D NO
(Faametliee &udleettiide t i9e0wenae Hfo IR dcs iFARLESSNLEE | -
by SEQ ID NO 144 in the sequence listing, and the

o AP oSy veird@ stth epdofi ni-& 1 -deypreesientted by SEQ | D
NO: %ﬁS. 10-2-4-2) hSH357-1-T3Htype heavy chain: A
PRTFRRICF YA 28957 Of FEAY EWAIOS ikes rdesidgesd by
substituting amipo acid Nos. 9 (proline), 11
(Ieu%?ng)?rgggrngBPaﬂfCC%%?d}YSQVeEthreonine), 20
(iso clRe 38, ysine 4 | ysine 73 (glutamc
acid#?ﬂ7%§(% %n?ﬁé§% S%ip%ﬁFﬁga%Pn§f¥I%§4?i%%m%ﬁhmh@g,
189 pagagi Lysine), 88 _(asparagine), 93
?se??ﬁé)?@gggg}gﬁgéy SﬁgﬁﬁﬁéfF'lf&%(g r&gﬁWﬁe), and
sti&ptbeyeine) hetc1 8H854r] BBRYL EhRLA ¥8rP§B%eFPSQ!°”
shown in SEQID NO 51 with alanine, valine, alanine,
cosrrneingaRPME] 64ar giviitRean@li vt aRiBe) vasparti coaghd: 4t
threonine, glutamc acid, |eucine, serine, arginine,
238K AR, cadal $ fes 1Y yoros ne, 124311 eucimes andwiald ey
respectively, and was designated as a
OVRSPBgRL 1a 3B Y pien heavgOchaNekt , Thaenuekeokhi 96 +he
wSeguence §ncgdig the hSH357-1-T3H type heavy chain
5 repraésentear gdSEEPPDRﬁﬁﬂlfﬁé WASt Rewlgeqd@ndethereto.

LStL and the am no acid sequence thereof is
T#‘ép{:égg%t “e”drByE%E%m?ﬁ RIBL T899 FHErRdEhBoRT dR7 Keduerice
coepr egeht ed Hhy augleotide, Nos. .1 to 57 of SEQ | D NO

1%6 is a secrg??%#%SFﬁng es%&&é cgésTﬁgmﬁﬁﬁggoFPGeonly

RBEQUENCECr I RPMESEND edoRY - NUE) gOL | de 8 10 414
thereof is a variable r%gions %ﬁé %ﬁgf%%ing settnce

SEepsesenbedshys7Auc! goth deoNosnt #48: L0 JAOA, thereof is;,
a constant region. The nucl eotide sequence -

Hg &pt esent adddy noicéaoh i wel Nosnd BAG:4Oudded her epfod §

.CDRH1._ The nucl eoti de sequence
5% CO; for 1 hour.

To the thus-preincubated wells supplemented with
only RPMI1640, a 1/50 volume of Ephrin-A1/Fc or hGlFé
(final concentration of 1 pg/ml) or RPMI1640 with the
Same volﬁme thereas (in Figure 9, represented by (-))
were added. Moreover, to the wells supplemented with
mIgGZa, SH348-1, or SH357-1, a 1/50 volume of Ephrin-
Al/Fc (final concentration of 1 ug/ml) was added.

The.dishes were further i?cubated at 37°C in 5% CO,
for 15 minutes. After discarding of ﬁhe'supernatants,
1xCell Lysis Buffer (manufactured by Cell Signaling

Technology, Inc.) containing 1 mM PMSF (manufactured by



represented by nucl eotide Nos. 205 to 255 thereof is

CDRH2. The nucl eoti de sequence represented by

nucl eotide Nos. 352 to 381 thereof is CDRL3. The

am no acid sequence repres d by amno acid Nos. 1

to 19 of SEQ ID NO 147 of e sequence listing is a

secretion signal sequence. The am no acid sequence

$ epreshiisicctby T no awd P Nesea 20 1 k38 dhereafc 45 a

vari abl e region. The am no acid sequence represented

AR g Hol e PINGELIMEB R ltdr 488 tiher.eof# Bes 40 )const ant
ion. _The am no acid sequence represented by am no

e
Q&?ﬁe%t% AP W 4qteack ¢fo i RPAHBRHMa STheldd mheaeitd to

ce represgnted by amno acid Nos. 69 to 85
%ﬁ%g{g}, IS HZEEeTﬁéfséﬁ?ﬁo?”ﬁéFdC§§&Eéﬁééedepteééﬁﬂéd
afin i S. okl8,to 127 thereof is CDRH3. 144
reove?j, %?hnglér%dl eacr)]tqlg s EGUEHTE e REBEHTRG teme s were
FB s LmlttdRe. ihgavy ;chai H i s, represented by
SEQ .ID NO 148 il% t\l*%lslglqlf%ﬁn e Si'stiThﬁ,pFﬂEeéﬂi no

@mickntSequence dfhenheofs a1 eprLesente EQ.LD NOQ .
149, the nucleotide seg%ence of CDRglfl?lly:gér eggrlélge t&d

BnotSE@ ABsN@ Reb@nith (WheuFequence |bgrStPiI@9<CEt)he am no

acid sequence thereof is represented by SEQ ID NO

151, 8dhe Retkedipdeofspiguepberofa CORHBESt & epr egpRLiedy,

by SEQ ID NO .152 in the sequence listing, and the
PYrE&icdPséqléree thereof is represented by SEQ I D

NO. ags : (Exanple 11) Preparation of humani zed

ant i “EPHA2°T afit FBORIPRS1I T @EaBueecineC avdgvétiesbefds

mani zed. S -1 _and the humani zed SH357-1,
‘tb’f]‘ﬁ‘s‘,%%dstuﬁa&i HaHﬁﬁg E&$NEnELOFRERe ERal hsadfl gheg of

dhitmmmicted anthBEYZ-anL0ades obt %%5'1:‘3% Lo Example

10 were construct as shown "below:
Bdfo thummnil 26¢, anhk- EPHAZ _anhi bod Lession_vectors
8¢ Bl 9|¥e §4RLE raﬁ??%%ﬁy and

11')-1-1 Preparation of versatile hunmanized
thiegti xchaknwaxpt 85808V eston: (PEF6LKCIC 0y 5 nhours.

Next, FBS was added thereto at a final concentration of
10%, and the mixture was further inverted for mixing at
4°C for 30 minutes. Next, the beads were washed with
PPCLB. Next, 200 pug of the cell lysate supernatants
prepared in paragraph 8)-1 were added thereto, and the
| mixtures were inverted for mixing overnight at 4°C.

On the next day, the beads were washed three times
with PPCLB. Then, SDS-Sample Buffer (56.3 mM Tris-HC1,
PH 6.8, 1.8% (w/v) SDS, 9% glycerol, 0.72 M 2-
mercaptoethanol, 0.045 mg/ml bromophenol blue) was added
to the beads, and the mixtures were heated at 98°C for 5
minutes. The proteins dissociated from the beads were

Separated by SDS-PAGE.



A gene encodi ng a human anti body. Iight chain signal
sequence and a human I g light chain (x chain) constant
region, described in SEQID NGO 154 in the sequence
listing, was synthesi.zed (I T%bt rogen Corp.; artificial
gene synthesis service) and eaved with restriction
enzynes Nhel and PneT. The cl eaved DNA fragnent was
i nserfles prtee ihe Nnesl/&misﬁéﬁ&c@ff@orye@ﬁ@rgel to a PVDF
- pEF6/V5-H sB 145 . (lnvitrogen Corp.) to construct a
VerkEent e (Aufdnimetn poté botlye i@mugg@{@rgépggs;si on
L\F{‘eﬁﬁor %gEF6/ KCL). 11)-1-2 Preparation of versatile
tnehi 2 )antr'-?rk?oOPWDFhéTWQDdrcﬂmﬂ_ 'maﬁ»(mmmnm(ﬁlﬁrking in
F 1) .A gene encodi ng. a human anti body heavy
“éﬁg#s%u%‘?)fﬁ%%ﬁ%‘&%k% 20 hubeen | (@1e comstiantt Block
[ ibed in S I D r 155 in the sequence
O P Y HT v 1 1 TR togen Corprpate mater, to
L 16 IS, service nd . cleaved with
restri ct%%g%ﬂ%%g&%ﬁzlada%dé F‘%elg ‘L?F‘H@l R INA on of
Freer ment) was inserted into the Nhel/Prel site of a
vector pEFI/myc-H sB (Invitrogen Corp.) to construct
a velsatdeltectumhel e sphbirhody <H chai-n expressi
vector (pEFL/ FCCU-pl) . @11) ?1- 3 #s&e?ig- e et
HS1B¥gLe] -rR311 dugme HHegRVDEC hainb rer @& Qb MeGE ars 4
Each DNA contai ning a gene encoding a hSH348-1-T1L or
AST OF3 | ARGy Nasgtito tobraisi near iratlosbie@irdN 4G10 HRp-
<{O resent e(d by SEQ ID NO 156 and 157 of the sequence
| |gh§’,‘ flﬁ‘?é%‘ﬁﬁi“ttﬁlrédsé’é’r &isdre tsi, gal6 ~idd ) s yintlhesidz ed

( j tr. n rp.. Artificgial Gene Synthesis Service)
1ao|nd§\0| &l&%ﬁ% é“g%v}\h YL Ardtieor tefz Pres kigel SeAdtBsnW and
Ehe r Jesul td fr nts were separately inserted
into sites O%fﬂL %p\?er%%g | %o\;e&t Bpugor RufaRY28d
renbirbedy walsi ghtshelais eXxpr ' ( pEEG/ K di gest ed

in advance with restri )étgl %ﬁﬁgg%nggrﬁﬁe%é‘ﬁa %éFW TeeT

lemdb ¥ riceHstin uel BSH34833- hiklnapd hsH34851: HL ByE)g
i ght chain expression vectors. The obtal neg o ee
(éfﬁﬁegﬁﬁéﬁ ¥8¢t end wbee further washed for 5 minutes

three times with H>O0. Signals were detected on a film
for chemiluminescence using ECL Plus (manufactured by GE
Healthcare Bio-Sciences Corp.).

Next, to detect the immunoprecipitated EPHA? present
on this PVDF membrane, the PVDF membrane after the
detection of the phosphorylated state o<f the EPHA2
tyrosine residues was soaked in Stripping Solution (50 mM
Tris-HCl, pH 6.8, 2% (w/v) SDS, 100 mM 2-mercaptoethanol)
and shaken at 55°C for 30 minutes. Then, the PVDF
membrane was soaked in Quenching Solution (TBST
containing 1% (v/v) H20, and 0.1% (w/v) NaN3) and shaken

+“

ac room temperature for 20 minutes to remove the antibody



146 designated as "pEF6/ KCL/ hSH348-1- T1L". and

"pEF6/ KCL/ hSH348- 1- T3L", respectively. 11)-1-4
Construction of hSH348-1-T1H and hSH348-1- T3H type
heavy chai n expression vectjgr;s Each DNA containing a
gene encodi ng.a hSH348-1-T1H or- hSH348- 1- T3Ht ype
heavy chain variable region represented by SEQ ID NO
f5 & hend VIS membypect-i vBhy, PUDF mkebseqaenee khsheagior

R L A SR e o
SITE B i, The S0, LS 2 e
UL S B S P
Sl sy cannue IRLITIY or,

(@btai Bed 0eXPReSSI/QN V%%%%é%t@%fq esi gpaf ed. gs
TOERI [ rocy narbag M YTERes e yies 4B PAAS pvor

ntepiEriahECR/sh Sida4@-d1 4 F3H" so&@&@@@tkmebm-aa%h EpBA2
Construction of hSH357-1-T1L and hSH357- 1- TSE type
AnitgRedohdimanesfpcssisiednbyeStots Eaclz BiAteeRhalByRy anc.,
%ene encodi.ng a hSH357-1-T1L or hSH357-1- T3L-type
|gﬁ@46h§ﬁﬁ £ 4808 ﬁé@ﬁénWlﬁ@pB@@@mueg By1SEQohD MY
respecti vel t he sequence |isting,

161,
‘FSSEE Wﬁghr80§b§F8P| ﬁF@ngprwésh°§§ntH%%@z%%DF
Gene Synth S
it esnﬁ@f%n%ﬁugﬁ%iﬁa SRdEimanan B \%\%%T
e, r sl big PRALEEAGTROLS JUER8 SERALALEl Y. LNSSEIRL. ;-

into sites of the versatile vector

rapbithodycl. @hain +a&eae§§tOBOQQEEQQKGELCQHQE gg §21447

advance with restriction enzyimes Ndel

theaébpgcGashnodbgDSHBEE 1-¥1b7and dhSHBe4- 10d86- L YRES
ht chain expression vectors. The obtai ned

Wé%g €8slfonandeckrersenernt desingnammpdrasure for 30 minutes.
"pEF6/KCL/hSH857 1-TiL" and "pEF6/KCL/hSH357-1-T3L",
Tpggpegprgepy membrane was washed for 10 minutes L.hreo
times with TBST. Then, signals were detected on a film
for chemiluminescence using ECL Plus.

The soluble ligand Ephrin;Al/Fc—induced
phosphorylation of EPHA2 tyrosine residues was not
inhibited by the isotype control antibody mIgG2a but was
inhibited in a dose-dependent manner by the addition of
the antibodies-SH348—l and SH357-1 (Figure 9).

These results demonstratédrthat the antibodies
SH348-1 and SH357-1 do not inhibit the binding of the
ligand ephrin-Al to EPHA2 but inhibit the ligand-induced

phosphorylation of EPHA2 tyrosine residues.



11)-1-6 Construction of hSH357-1-Ti H and hSH357- 1-
T3Htype heavy chai n expressi on vectors Each DNA
cont ai ning a gene encoding a hSH357-1-T1H or
hSH357- 1- T3Ht ype heavy chq%gzvariable regi on
represented by SEQ 1D NO 1 or 163, respectively, of
t he sequence listing was synt hesized (Invitrogen
@orgnple At iBdidicale GetemtSymitdrsion Jervias)i -®pdA?2
digested with a restriction enzynme Blpl. The
3¥stt9hg DNA fragnents were separately inserted into
site f the versatile vector for humani zed anti body

H chalrSExpPeREit8RTS( PEFEPHACUCPRSdp§esTedfi A adyance
' . restrictiogn enzyne Blpl to thereby construct
%@i@%?fiﬁﬁﬁﬁlﬁh&%héﬁ§§7*rf5*§§ﬁby§%“héhﬁfgém@iﬁlnding to

aSxfessign ¢eetors. The obt ained expression vectors
wer e desi gnat eJOaZILSW%E%Ie%I?CF&W%%SW 1- T1H" and

" bEFlo/ ECCHLh 145 T3H 4o tively, 11)}-2,
Pfodjgt {@g’ﬁ&a Eﬁgf‘m%u zgg’ gn?ig%gg)% hibsise cél %sl.“*%f 293

FreeSvykepeekksdatethenl gt agtewbh phAgS wer rﬁggggg
onto 1.2 L of fresh Freestyle 293 Expressio di um

Nawivig 1G8FefMaGormpd) Hard Talaketdseulticured G123 HBPR):si Anans-
I ncubator at 37C in 8% CO2. 12 nyg of
T pelded émeitiien€ -(CRoyscisenche# 24165 inas prainesel wede
in 40 nL of an Opti-Pro SFM nmedi um (nmanufactured by
IHRANGSIFER Cconp. Peard firepmeatt sr eomii48edt eyper atuhed

ar S5.m.nutes. An.H chain expression plasmd (0.6 ng)
%lr?dmar?el_loé’hgieﬁ SexpPBSSi dRtH REF-42P1.(8) mjpanpiapansed by
NS n_e}.PureLink Hi Pure Plasmd kit (lnvitrogen

Corag% wer e suspended in 40 nL of an Opti-Pro SFM

medi gm-a {EYiL 0980, COLR f the expression
pl asni d/ Opt i Pro SFN?nixeﬁgggﬁggg%%gé%évd%de T%P%ﬁqﬁb

sefquetniie Pol wet hgbenei m ne/ Opti Pro SFM m xed sol ution
thus left at roomtenperature for.5 m nutes and

furtheratedggaatcyoonteapesabagct oF ' 5 il £y Next,
80 nL of the Pol yethyl enei m ne/ expression
SeIweHicg/ Opt NPro88FM m xed sol ution was added to the
293 E(eeStyI e cell suspension,
-attaggatccggtcacttaccgcaagaagggaga-3' (primer N3:
seqguence ID No. 84)
5'—attaggatccggtccaggtgcaggcactgacg—3‘ (primer N4:
sequence ID No. 85)
5'—aattaagcttgccgccaatcaccgccaagtt—3' (primer Cl:
sequence ID No. 86)
5'—aattaagcttgttgccagatccctccggggac—3‘ (primer C2:
sequence ID No. 87)
5'—aattaagcttcaggtaggtggtgtctggg—3' {(primer C3:
sequence ID No. 88)
5'—aattaagcttctcgtacttccacactcggc—3' (primer C4:

seguence ID No. 8§9)



and shake-culture was continued. After 7-day culture
at 37C in 8% 02, the cul ture supernatant was
collected. 11)-3 Purification of humani zed anti body
The cul ture supernatant obtgisned in paragraph 11)-3
was filtered through a D sposable Capsule Filter
(Advantec MFS Inc., #CCS-045-E1H) and then purified by
Pr ot EBRRRAT@gE PRI ¥gscempimithdobut BgrRaphyctThe aslhgre
supernat ant was applied to MabSel ect: SuRe Hi Trap 1 nL
Ut d0ed FBY 2GR sHEdIet rempd aicc 296 enpesmeor pek: the

e uiILbr ted mﬁgh PBS, and washed with PBS. Next, a 2
A5 g Aitn& 1S Cdt £OF EpHCHiOP WaBSiSsprted@Lt Rer eménpo

I i -cantaining fractions. The pH was _
Eﬁﬁft§%§€e$%%7?%g§ﬁg'PﬁgdahygﬁgﬂﬁpcgﬁﬁgiNPﬁg fr&ctPord o
oerse | ed 10 ; IPr; | ti.ng .Col 26/ 10, 50
) GEQHggFtﬁcégetﬁﬁig? gggﬁge%lggﬁﬁg)%g%ﬁ%ﬁPB%gFéd
nofle [BBScon agdwaneg; CALL gk iheplageenl Wl BoRBZ. e,
ant i body- cont ai ni ng 149 ractions were passe hr o gﬁ
can@iztpmgf blft en tmipoepaie sagpehicbi ed %@ggh%edTB9 mino
anti body concentration was determ ned gy el uting tﬁe
agrid bodi-ed2botndS5Bd ahBPOROB Gh2@eineskupm, rBEEKrcd. 60 as
Skl OO nm 1.7 m (manuf actured by Applied Bi osystens)
Bd ) e &86r PR&TERE MBserbafdefe®. B. reg@onnjookitheéng of
el uate, followed by peak area conparison with a
adt FAdLPd2EREnERIUEHEE) TeRrRERARFEcAYaRTIBOdRCSHENEs 1 426

bt-ai,ned he. _conbi nati on_between |
t%EE?%K?‘ETEéﬂ%@pffﬂﬂl‘aahaIr' pEE%Fﬁé@@/ h8H3Z8 13 T1H Was
LgRat;ed ~hSH348-1-T1" ; nd_a_humani zed anti bod
p%%%ﬁgglkéb?g?ngg Egétﬁerlé%ﬁﬁigg F659689m85nan aning

REE6sKGLERSEB 48113 dp o PERL L ASHR48- 1513
adesigng%ed as "ﬁsﬁg4gy%?Tgy.gﬁ%ééﬁ%%%?SEE%Un%%?zg%m@§o

taetiebddyhSH3bAatcebt araedrb¥a theagomhinat i pp.b
DEF6/ KOL/ hSH357- 1- TAL and  pEFI / FCOU/ hSHg‘:W- 1?1‘%%\/\%25
Ndeghgn&tefloasa" h&pi3ba- tofdlstingdoa Bunmami zedaandi body
SH357-1 obtai ned by the

sequence represented by amino acid Nos. 439 to 534
thereof (hereinafter, referred to as "m5"); *he primers
N3 and C2 for a region consisting of an amino acid
sequence represented by amino acid Nos. 471 to 534
thereof (hereinafter, referred to as "m6"); the primers
N4 and C2 for a region consisting of an amino acid
sequence represented by amino acid Nos. 505 to 534
thereof (hereinafter, referred to as "m7"); the primers
N2 and C3 for a region consisting of an amino acid
Sequence represented by amino acid Nos. 439 to 504
thereos (hereinafﬁer, referred to as "m8"); and the

" primers N2 and C4 for a region consisting of an amino

acid sequence represented by amino acid Nos. 439 to 470



conbi nati on between pEF6/KCL/ hSH357-1-T3L and

pEFI / FCCU hSH357- 1- T3H was desi gnated as

"hSH357-1-T3". (Exanple 12) Confirmation of binding
activity of humani zed antij-gPHA2 anti body to antigen
The abilities of the antibodi es hSH348-1-T1, hSH348-

1-T3, hSH857-1-T1, and hSH357-1-T3 to bind to the
tastiegén (haged nedivkics nwd faccerdicrg ao "tldé) et hiedl obtained
_ descrlbed in Exanple 6 except that Peroxidase
ﬁ%ﬁ|HﬁQQH9§SG&§F°Aﬁ#F§Vﬂ9nﬁﬁt g@ﬁ@@9 ﬁﬂdgﬁénﬂISEeenﬁlc

mmunoResear c

uf actured by Jackson 150
RO ARGy (20, Hhee Eaii08 0457008) hns ugEd- 488 4+)
h hs.of 128) tc
120) O Phec Bhe B hknce® ATt B Buth et Ratihr o

dev! Bobas(ansa b AT ol ool ag%aa@“ﬁ“‘%zv‘?&h
PSHEE & DNEL comiRd raSHR571 4 ara\y@g hC@nf—F ggd Ee_haye .

bi nding activity to the EP racel regi on.

asBeameloe tide Ih‘basubenenth@folﬁﬂmeédttﬂ&éﬂ&rﬁ)éﬁ@é Ywere
activity against binding of SH348-1 or SH357-1 to

cERMHAZ edTHe eonmet mebveni shppltaeytaat wihi 88 Q§/m1
hSH348- 1- T1 and hSH348- 1- T3 agai nst the bindi ng of

' cior drEpHARCtasedebl A5VEREOogenPEbIPiVe Expression
unhl itory activities of ~hSH357-1-T1l and hSH357-1-T3
Odgdilfis A RE 1PN INAGEF SERETHAZ WaSEPPARCHET esheasur ed

met hod d bed b Th | onal
et e T e
Ay o NHS: LC. Biotinyl at

R anaF Set r S8 2By CRFGPE R Ehor - BET BRERFT M IR,

#2135 )0 1 2GC @G NOTEon | r 0l \ dnerern
W( her ei ngfter t he btlg%t P%&Pak?ge%@SI—lBaéliSn(?L %3N“St}}b§%%%“d

wigtihe ar @Besped sba uas oh b&td48ia1ingnd mlSHIALF- &ﬂd Protease
respectively) . The concentrations of bSH348-1

IpBKBE 2oL, Coam@auﬂlameheﬂaanUrbddbgss¢§hﬁ4ﬁidr1§%351nv.,
hSH348-1- T1, hSH348-1-T3, hSH357-1-T1, hSH357-1-T3,

&8 4An96- i?ﬁu§@ﬁer$®bﬁ¢ﬁaWﬁﬁﬂﬁﬁll@@@ﬁmrﬂwknanunlrugablon

%Perlnent wer.e nmeasur ed
and used in epitope identification.

The expression level of proteins (consisting of pET-
49b (+)-derived GST-Tag, His-Tag, and S-Tag and linker
portions for connecting them; in the description below
and the figures, referred to as "Vec") expressed in the
bacterial cell lysate of Escherichia coli transformed
with pET-49b (+) was estimated by a method described
below. Dilution series of the Vec-expressing bacterial
cell lysate and dilution series of 6x His Protein Ladder
(manufactured by QIAGEN) were separately dissolved in
SDS-Sample Buffer and heated at 98°C for 5 minutes. Then,

the proteins were separated by SDS-PAGE, and the proteins



usi ng BCA Protein Assay Reagent (manufactured by

PI ERCE). 151 An EPHA2 extracel lul ar region

pol ypepti de (nmanufactured by R&D Systens, Inc.,

#30. 35- A2-100) was dil ut edl%#) 0.5 ug/m with PBS,

t hen di spensed at 100 ul/we onto an inmunopl ate
(manuf actured by Nunc, #442404), and incubated

Pverhg gittl ate %C tmandfereisd tadsorlVihengpatifidl 0Mhe pPVDF
the plate. On the next day, the wells were washed
AR 31 VaD Utd kg Buff IEYIPRING I06%g (5% \BSATweEheR0)
The Bl ock Ace solution (one pouch of Block Ace
tf:)}b‘?/\&e\f &S VEF iSPAGE iR & W ©f \Betnde)-His

' d 4 times wth PBS di spensed at. 200 ul / wel |
B TR e IR T ot (100N A ot 107 2ines

trh in.t I o removed. Then 1 xed
Vil(c?l-ryutrjihéc?r:fs dc?))fn ét%ﬁé%%ﬁgjofsl %%%’ef nadﬁﬁaoaocdieéis &% 18§ ) and
A DS (GQN natiens (8nya/ Blprlyy 5.ug9/m .. 2
ug/pm, 50 u;f;%ﬁ ,l élr?%l}i%@ﬁg rrF§]D6f "F e%ﬁ?aﬁé?e‘da%eg
ant [ bdisendseolurenie RS Cantcal g O 0586 (VEYInk{Enalre
concentration) Tween 20) were separately di spensed. at
detectidd wedingamd Ti dusat edi ghal 00RL LABREY akHE ech@baled
hour. The wells were washed twce with Diluting Buffer
quggen (;_l(%%i(b\p/t\j_pnﬂpa@gnegopf_ thHeelVec-expressing
Streptavi di n-haorseradi sh Peroxi dase Conj ugate

&t fedd By seteHealct rédr ¢liBivg- oBcisemdes Gd6r px, His

lgirRPNl.ZSJL\é% diluted 500 times with Diluting Buffer was
added it L4l ARSI [FPEn FORRERSdeEd 02t ©fr &8 Vec protein

. . ) .Sol ut i in_th 1
SEmEAlg (9 Bhou e sl wl on ln the ellg, ves

ec—e
renoved, and the wel s

JAd 4t 3l fehnel cel.or. ,react i was per.f or.med
Wi th dst?é?jr ??*-”n"éfe%& t gc%gggﬁ ?ag’r“&f ?%DDIb%%ldorcoﬂg\?épdﬁi hg ©%

) idiatl 1hQel/ webb1e M ELT mGOLAE sdgYel ORABNL; ¢+ he
152 color reaction was term nated by the addition o

amdMriClthaat ekBAbglcevelrdeactheialserfanee cat 430+ARWRS 20
measured using a plate reader. As a result, the
bSOt Bascd roffesifermeollotting using S-Tag Monoclonal

Antibody (Novagen) were used in the subsequent epitope
idenﬁification experiment.

9)-3) Epitope identification

The cell lysates containing the deletion mutants of
EPHA2 prepared in paragraph 9)-2 were dissolved in SDS-
Sample Buffer and heated at 98°C for 5 minutes. The
resulting samples were separated by SDS-PAGE, and the
proteins in the gels were transferred to PVDF membranes.
After the transfer, the PVDF membranes were blocked by
shaking in Blocking Solution (one pouch of Block Ace
powder was dissolved in 100 ml of ultrapure water, to

‘which Tween 20 and sodium azide were then added at final



suppl enented with only bSH348-1 or bSH357-1 was
0.7800. 016 and 0.9780.007 (neanstandard deviation (n =
3)), respectively. In the graphs of Figures 13A) and
13B), the absorbance is ingigated i n meanst andard
deviation (n = 3). The binding of SH348-1 or SH357-1
to EPHA2 was not inhibited by Ab96-1 differing in
epieopeathersf ram0 Qe thev otded diag .gm)evofbll ndi ng of
SH348-1 to EPHA2 was shown to be inhibited by the
Ay Sh348- Thienselthese IRVOF membitiazied aetrebedheseqd
hSH348-1- T1 and hSH348-1-T3 (Figure 13A) . Likew se
THETH IS iF oF°CSHiB5 PLoctkd nEPISA2 udS NS kol a ihenBE 2 g /m) -
i.nhi pited antibody SH357-1 itself or its
%1%8%:12@ %3}%&1 es TE§I§§5?-VP-FTTeﬁ‘ﬁ§aﬁSISl38¢r$- Wfashed for
i (Exanpl e ., nhibitory effect o
]ﬁwdjnn%%ugt&fl}?%%e{ s éﬁt]é{)o%‘%ﬂpr?r@prmrgﬁmﬁ f_ﬁa@@t@eﬂntat
2GS td EP AW osine residuyes The il
abi | F%H e hagr(r)aniézéegnle{lrﬁ/tresEﬁqu St BORF tog _Arf]l "
Meheepiier, y Hetee IERHAY WHAS R, residu 177 20 Ry i n- Al-
dependgﬁ¥ manner was exam ned acé%}gﬁhﬁ €5 e ‘bt Asa

degCTBSad | Bubxagpeat8y, A8ha besHl hemBkhnbbeyere washed
anti bodi es hSH348-1-T1. hSH348- 1- T3, hSH357-1-T1 *and

HRSHAG7 ML © swesihe eSh Gmets0 WIBIMNT@ST .anTAsh | VEt ¥nffs were
i nhi biting Ephrin 153 Al /Fc-induced phosphorylation
LeEpAm ofy foditAE Fesi dheni JuRiigesesh4r. ubndysECiabl us .
Appl j.cabiljty An_anti-EPHA2 anti body of the present
inveﬁ?f&h hgé PXHFaﬁ?WPEﬁB?SaEPFQiﬁyakﬁdphaLﬁECEDplm%l
Lt oppr.i si the anti-EPHA2 anti body can be
TEETIRE 4R° AT CancE Tag@h © P54 2Ny WS 555106 i 2-
i Wi recogni zes.an epitope recognize y
”%%E:iagg%"\grgggg%éd%g‘%nt ﬁgaﬁyﬁr iago%% SHea®B- 10 (mERMtes, and
then washed for 10 minutes three times with TBST. These

PVDF membranes were blocked in Blocking Solution and then
washed for 10 minutes three times with TBST. The PVDF
" membranes were soaked in é solution of S-Tag Monoclonal
Antibody diluted 10000 times with TBST, and reacted at
room temperature for 30 minutes. The PVDF membranes were
washed for 10_minutes three times with TBST. Then, the
PVDF membranes were soaked in a solution of Anti-Mouse Ig,
HRP-Linked Whole Ab Sheep diluted 5000 times with TBST,
and reacted at room temperature for 30 minutes. Next,
the PVDF membranes were washed for 10 minutes three times
with TBST. Then, signals were detected on a film for
chemiluminescence using ECL Plus.

As a result, both the antibodies SH348-1 (Figure

114) and SH357-1 (Figure 11C) exhibited binding



BP-10836). 2. The anti body according to claim1,
wherein the antibody has the follow ng properties a)
to d): a) having no ability to phosphoryl ate EPHA2
tyrosi ne residues; b) haviipg an ADCC activity agai nst
EPHA2- expressing cells; c¢) having a CDC activity
aé%?InSt EPHA2- expre33|32 cells; and d) having an
Ve 28divvitoy Tiln Wevoang, mbhe Merébvely, atworioi ng
to cIa|n11 wherein the antibody has the foll ow ng

FIRGFE T Fes FRf C6 1811 °R) THAGPHS ﬁé §k§’|HIA|2t yefg present in
h | at EPHA2 t hi bi t
%n%e Ziay O REY 2T e AR Chr ShBi RVPB/BPRbERnds
4l EPHA2
(0.5 A et g S oS,

J:Fe@ﬂz'se)él@fn%%@t&gite‘aeltlh%f‘ apd %hg%\é'dﬂ 4-a8,ankL &Ugﬁ'@y

activity in vivo. 4. An antibody whi ch specific

hiztds 1t @iad pel ypepyiide consisting ok an amLHe QEELQ
sequence 155 represented by amino acid Nos. 426

sERricpfc eSE@pIrDsN@t 8 biyn atthaocseaguentesl.i gBbngo 534ABI SEQ
anti body which specifically binds to a polypeptide
Idodsi:stfi Ag Gheaseamienceadiidtseguencéher BpHRSeamedobycid
amno acid Nos. 426 to 534 of SEQID NO 8 in the
S§EY§FEREe |isting and has the following properties a)

to d): a) having no ability to phosphoryl ate EPHA2
tyrosi ne residues; b) having an ADCC activity agai nst

(%@Eﬁ%ﬂ%xe%gs%egggnc%%l%ﬁmanized antibody

10)-1 Design of humanized antibody of SH348-1

10)-1-1 Molecular modeling of SH348-1 variable
regions

The molecular modeling of SH348-1 variable regions
was conducted according to homology modeling (Methods in
Enzymology, 203, 121-153, (1991)). The primary segquences
(three-dimensional structures derived from X-ray crystal
structures are available) of human immunoglobulin
variable regions registered in Protein Data Bank (Nuc.
Acicd Res. 235, D301-D303 (2007)) were compaﬁed with the
SH348-1 variable regions determined in Example 5. As a
result, 2JEL and 1A4J were respectively selected as
sequences having the highest sequence homology to the
SH348-1 light or heavy chain variable regions. The
three-dimensional structures of framework regions were
prepared based on a "framework model" obtained by

combining the coordinates of 2JEL and 1A4J corresponding



c) having a CDC activity agai nst EPHA2- expressi ng
cells; and d) having an antitunor activity in vivo. 6.
An anti body which specifically binds to a peptide
consisting of an am no aci.d,gequence represented by
amno acid Nos. 426 to 534 of SEQID NO 8 in the

sequence listing and has the follow ng properties a)
QQ)QQG 3 A8adi Ag avd a@ﬁlmE¢VWOC$hﬂspmorybatSHEP%MQ CDRs,
tyrosine__residues; exhlbltln an effect of

1ea§P%2aanE‘ﬁHA2 t efRd| 69 ; W9Trehaas nigpread ADCC
ctiV|t ai expreSS|n cells; d) having a
N actl&%?y géa §§PA2@ |ﬁ§SP@§FP§eland e)
Vi ntitunor actd.vi 7. The
%5%#%?1 %na%bgﬁﬁlggaﬁgla %ﬁ@n P ﬁ%ﬁﬁ@tfnt§t6al (J.

MMer &yt he 236'3%tI t@@@LBﬁBeC' 9“9%8]uy brpgs. 1.0 ¥ tsayled

conS|st|ng of an am no aC| encé’re resen
im0 9)ag @cN@%dlﬁégtboL§34H@Lr§ggslQFH@ %ek@ekg6399
sequence listing. ‘8. The anti body according to any
lotbe (Gf99¢)ai.meStbseqdent Wipr ehe thpiaal | @@ﬂfotﬁmpéﬁ Sof
t he phosphoryl ati on of EPHA2 tyrosine residues
dapiuCER bya sarinERHAR rhitgandn 2heTle aavivobadyoaecor di ng
to any one of clainms 1 to 7, wherein the antibody
does FABELLHhi Pt OEPFA2 PPgandlebinalienglan HOMADS buf the
ibits the phosphorylation of EPHA2 tyrosine
4dy%ﬁi&e§aFﬁ@€&edrﬁﬁlPﬁé EFRgaRams10f Anezayi bedyenhirok
[ ally binds to a ol ypep ng conslstlng of the
SHE R Yok Sa0eb%:2g, Boa Bah 5 sk peeRgapRoLS

am no aCI sequ

ﬂﬁ%%fgﬁgﬁi C%&H%%Lkng,Th&ggeéen%eggﬁggtIbOd%P$€§ tég;

am no aci sequences repr

d%Lnga%dﬁ@%Me&ctEe1§eGQ§n§§b1E'ShkaghdgﬁeﬁghBgaﬁcbgotein

sequences havi ng del eti on,
structure prediction program Prime and coordinate search

program MacroModel (Schroédinger, LLC).
10)~1-2 Design of amino acid sequence of humanized
SH348-1

Humanized SH348-1 antibodies were constructed
according to CDR grafting (Proc. Natl. Acad. Sci. USA.86,
10029-10033 (1989)). Acceptor antibodies were selected
based on amino acid homology within the framework regions.
The sequences of the SH348-1 framework regions were
compared with those of all human frameworks registered in
the Kabat Database (Nuc. Acid Res. 29, 205-206 (2001))
involving antibody amino acid sequences. A GSD2B5B10'CL
antibody was selected as an acceptor due to their having,
at 72%, the highest sequence homology between their

framework regions. The amino acid residues of the



substitution, or addition of one or nore am no acids
in the am no acid sequences, as the conplenentarily
determ ning regions in the heavy chain variable region
and has the am no acid sequenges represented by SEQ ID
NOs: 65, 67, and 69 in the sequence listing, or am no
aci d sequences havi ng del etion, substitution, or
HRTOHE I I om RS2 ERR I Gleiwdsrd m tihmeatriwio racite
sequences as conplenmentarity determ ning regions in

THe" FTRANI ORI RAALES ESBGwne T5AHME - IAf caritdenddyf y
i ch speci.ficall. inds to a ol ypepti de consistin
égg%#&?éﬁﬁ%ﬂ?Eﬁﬂ4?%§§ﬁﬁ§%x§“”ﬁ§b?ﬁ%%§%EiPQ£?Q§§SQQBIWQ%E

in t S e i st characterized by the
%%ﬁ{bmﬁﬁs %%QEE%SEf:%%)?E§3Fn§e§l§8§§ngﬁ§i nﬁEﬁF?ﬂe
SO [ S1NGA AM B0 AL SGHRNCS S FUFRLNY G4y the

general formula (I): _
cdiBRHudtRd2- CPREZ; FBERoCDREZ1 BREM- £ 6! beWgeLekt 0PI he
represents an arbitrary. am no acid sequéence

Torei sl ner  sE dar 30 aadoraliani s tERd riepies ided
the am no acid sequence represented by SEQ ID NO 5

S Quren sdqudnce Brcst. Mg tdr. dTaani meiaciubAs 8gyenos 29—
havi ng del etion, substitution, or addition of one or
Tt anife) Jaci §8mpRieRe &RPA8-AcEdasenoenceerERH2

gpresents an_arbitrary am no acid sequence _
TSR0y T 4 TSheT P4 IR Heehidssent gesralues

' ' uen r epr t SEQID NO 61 in
.?ﬂgﬂg%gﬁg%%éﬁﬁisrﬁﬁéxbﬁpGgﬁggﬁﬁﬂépgﬁvd 88gfeht@ havi Fge
et QY SRRIH L I@N. QF -« I tjcon.of .one _or _nore _
amaﬁ%lzg{:% ds |nn!t’1he§ am r%:(‘)ﬂ%ac“ly%(é sé)q‘ugnl &'- FRAgRS and two

TR LNt A ahiitlank RMJIM 86t 2eUNGC bel ow.
consisting of 32 am no acids; CDRH3 represents the

Hami o eftiiedt , S eGirenea o epriesentsednky r3gQohk MOy €3rsNwere
t he sequence listing or an am no acid sequence having
et stiiforgd dulestd tont itdve, aortidddivt iaonnef sene sequBREs
amino acids in the amno acid sequence; and FRH4
FHARGSENRE SRF T 28 Bt K@dyp tafitnélaci d sequence

consi%thg o& 11 am no i - . :

10-2-3) "Humanlzation of SH348-1 light chain

10-1-3-1) hSH-348-TlL-type light chain:

A humanized SH348-1 light chain was designed by
substituting amino acid Nos. 2 (valine), 3 (leucine), 14
(serine), 15 (leucine), 17 (aspartic acid), 18
(glutamine), .50 (lysiﬁe), 79 (arginine), 88 (leucine),
105 (glycine), 108 (leucine), and 114 {alanine) of SH348-
1 light chain variable region shown.in SEQ ID NO: 37 of
the sequence listing with isoleucine, valine, threonine,
proline, glutamic acid, proline, glutamine, lysine,
valine, glutamine, valine, and thrednine, respeccively,

and was designated as a "hSH-348~T1L-type light chain".



acids, wherein these amno acids are |inked to each

ot her through peptide bonds; and 158 2) having a

| i ght chain pol ypeptide conprising an am no acid
sequence represented by the general formula (1) :
FRL1- CDRL1- FRL2- CDRL2- FRL3- CDRL3- FRL4- (I1) wherein
FRL1 represents an arbitrary am no aci d sequence
consildte mgcdfeoxd daniseauanices enCORLLDor ejhre SESHBE 8- T11-

am no ci d sequence represented by SEQID NGO 65 in
t¥RE %kéhﬁwﬁ%?%qsﬂﬁrﬁfRﬁe%ﬁﬁﬁﬁﬁrhYEﬁﬁQiE%Qandé)havmﬁ@
etion,, substituti addltlon of one or nore

de
Se ue CJIJUSS Tt r?@dgrﬁ% saéift%n?ceé?uqiﬁfz thereof is

c%plgl st nesd %ﬂ' 1 cgnjit[%g\w T%%IR ﬁggsgégntssqtlﬁéce
BB A0 A i SRAYRNGE o' t ed Jhy G?E ) éﬁi?%ﬁiﬁf Ngg

t he sequence ’li sting; RL represen

iﬁndﬂbéﬂﬂéiﬁﬁﬁﬂgﬂgﬁéi‘E@Eﬂéﬂdéﬂ ohe32,87LA0; &l géﬁygace

CDRL3 represents the anino acid sequence represe
BpSEQ{2N@y 6fhdirdditle SRGUENTe dd AONG RIrRYF AW RO
aci d sequence having deletion, substitution, or

w24 lon nofoiome OThHDneCaHDnmdeaSEdﬁnhﬁetB@p@@bﬂﬁt@@|gy

sequence; and FRL4 represents an arbitrary amno acid
@é%ﬁm%@ﬁﬁﬁsﬁQ%ﬁﬁ7ﬂ7aMm@O%mwg ogimerteint trheger .

mno acids are | inked to each other through peptide
%d%ucaﬁle? F andYOERF WFPEE SeadGghitye 1 used espiidepdlos .
ant ro duced by the hybridoma

S R mnw%’ wa%%w@
1R p IS0 B0 DY 08 s Sl

properties a) to a haV|ng n

qrasphoriyd atec FRHARAS VEQSIdeoe T £5) e%_éoé x{yav'” i s
ADCC activity agai nst EP expreSS|ng
Nos. 340 to 363 thereof is CDRLj.

The amino acid sequence represented by amino acid
Nos. 1 to 20 of SEQ ID NO: 91 of the sequence listing is
a -secretion signal sequence. The amino acid seguence
represented by amino acid Nos. 21 to 134 thereof is a
~variable region. The amino acid sequence represented by
amino acid Nos. 135 to 239 thereof is a constant region.
The amino acid sequence represented by amino acid Nos. 44
to 59 thereof is CDRL;. The amino acid seguence
represented by amino acid Nos. 75 to 81 thereof is CDRLs.
The amino acid sequence represented by amino acid Nos.
1i4 to 121 thereof is CDRL;.

Moreover, the nucleotide sequence encoding the
hSH348—1—T1L—type light chain CDRL; is represented by SEQ

ID NO: 92 in the sequence listing, the amino acid



c) having a CDC activity agai nst EPHA2- expressi ng
cells; and d) having an antitunor activity in vivo.
14. An anti body which specifically binds to a peptide
consi sting of an am no aci dsequence represented by
amno acid Nos. 426 to 534 of SEQID NO 8 in the
sequence listing and has the follow ng properties a)
SesIv@nCeq k- higangiordg Uso radpirleistey ttead iyosgEigoryd atoe BRHAZ he
tyrosine residues; b) exhibiting no effect of
9%y S&IVERIAR2 O fpCBRézniFevebresenhati hy aBQADOQNO:
ct.i Vi agai nst EPHA2- expressing cells; d) having a
“actﬁﬁyevisrﬁu&@&enétl%m&z- &X5r é8dingy acdel Issgugngee)

Vi ntitunor. activi in vivo. 15. The anti body

ég‘gecfoe?%‘i % ?Epéfr?yse&&eedgfbyc |5§§én€%1§’0t=o %P4, thgh@peigothee
' spegrhicall y_hi .a, pept.j.d nspsting

P i e S S e S AR LI S
e 29 1@ +534, 0 ngE@nlD 8 4l o UENECE o =
listing. 16. T%é gnti%%hyagg%%}gfgg F%q§%§ 6n§%85eo” +S
relpriasent24dt 6y1lSEQ wWremei:notthe anti body inhibits the
phosphoryl ati on of EPHA2 tyrosine residues induced by
an EPPA2-B+gandSH368-T3Z-t¥he abghbodyaageording to
any one of clainms 12 to 15, wherein the antibody does
not fnhBrelEPRIASHBAGahdliphhdehgitowEPHAGs bahed by
i nhibits the phosphorylation of EPHA2 tyrosine
SRS A HPAIGEE8 Oby Cie Nosgand. (88rimg)antPbddpuahineh

ecifically binds tqQ a ol ypepti de consisting of the
lzﬁ#ﬁgpggfécggﬁdggéeﬁ%ré895§€%988)by5§EQ1WB}HRKX @Ein
the. - uencecl i St i Wherei he .antib s the
ERSST géq@%@gg“n)ép?@s?eﬁtgéacwe quﬂé R%E!léﬂ,eh
a%%al@@d(gﬁah@ngmeo§ﬁ@%%qgel hﬁ%ﬁ%n%haqg @gkggbﬂglgegion

sequences havi ng del eti on,
shown in SEQ ID NO: 37 of the sequence listing with

threonine, proline, glutamic acid, proline, glutamine,
lysine, valine, glutamine, valine, and threonine,
respectively, and was designated as a "hSH348-1-T3L-type
light chain".

~The nucleotide sequence encoding the hSH348-1-T3L-
type light chain is représented by SEQ ID NO: 98 in the
sequence listing, and the amino acid sequence thereof is
represented by SEQ ID NO: 99. The nucleotide sequence
represented by nucleotide Nos. 1 to 60 of SEQ ID NO: 98
is a secretion signal sequence. The nucleotide sequence
represented by nucleotide Nos. 61 to 462 thereof is a
variable region. The nucleotide sequence represented by
nucleotide Nos. 403 to 717 thereof is a constant region.

The nucleotide sequence represented by nucleotide Nos.



substitution, or addition of one or nore am no acids
in the am no acid sequences, as conplenentarity
determining regions in the heavy chain variable
region and has the am no ag%% sequences represented
by SEQ ID NGs: 77, 79, and in the sequence
listing, or amno acid sequences having deletion,
5¥bste tiit7 orhenyofaddi t¢RRLQf Dhe ALcIBBEidaNsBguagtds
in the am no acid sequences, as conplenentarity
TRRET MY RediviHedfidedids g2 T hes R4 varheadd e is

i on. %9. An_ant i body which specifically binds to a
%@?Qbep? BelEOhEP st RS BEUERECaRPRBS Aeh dedelguentel cotide

r t.ed 1D NQ 8.in the sequence |isting,
I\F:(ﬁ%rggi er?%e%é/%)?c%%eeq%ﬂsov&%&) and 2): 1) having a
heavyrghal ept..de rising an am.no  acid sequence
represen%ggn%y%%ﬁg Séﬁgrgfef Ricgeprfd by amino ‘acid

tdsRH - GRRMly FRHZREPRIZ (eRH%; CTRAS- FRA: (1) wherein -
FRH, represents an arbitrary an1no€%g%ﬁn%ggﬁ% éﬁﬁlng S
L onest St ingh ofi gh 1t & U AHNO %iedﬁiniQQR‘a"c'He LEREAL
the 161 am no acid sequence represente 5y %E% ?% %KI
rHpyepdrited saquenoe ldcsid nhor 2an wming agid-Seqyence
having deletion, substitution, or addition of one or
oredfl regiasi-dsThe ehénambanadasedusequepepreERMRed by
represents an arbitrary am no acid sequence
o A5G4y N¥S -14 3aniteo 23%citderaCRHZ repreesentng tregion.
#ﬂ? Qp.acid sequence represented by SEQ 1D NO 73 in

e EEGe e 9 iS§GYTG6r T SRT SHANTE hdivd agdqeence dhiivisng 4 4
ggﬂ§§iéyé %%bgﬁi ion, or addition of one or nore
amnoamrsin%ﬁ#%ﬁné%ﬁﬂm§&ﬁ&%ée%ﬁﬁf
JRNASORLS By AR At ARG el d o sqauence .
consi sting of 32 am no acids;’ %%R %gpﬁggeﬁps thgDRL2'
T Rmiae ¢ oS e UeReenteneseted oy §§Qah9n'§oac1§ B
t he sequence listing or an am no aci d sequence aV|ﬁg
1de] etd drl skstsiotfutiisogprey . addi ti on of one or nore
amno acids in the amno acid sequence; and FRH4
repr 8EAPESAN thebhurideytadenecquedcsequengeng the
co sisti%% of 11 am no
hSH348-1-T3L-type light chain CDRL; is represented by SEQ
ID NO: 100 in the sequence listing, and the amino acid
sequence thereof is represented by SEQ ID NO: 101, the
nucleotide sequence of CDRL,; 1s represented by SEQ ID NO:
102 in the sequence listing, the amino acid seguence
thereof is represented by SEQ ID NO: 103, the nucleoﬁide
sequence of CDRL; is represented by SEQ ID NO: 104 in the
Sequence listing, and the amino acid sequence thereof is
represented by SEQ ID NO: 105.

10-1-4) Humanization of SH348-1 heavy chain

10-1~4-1) hSH348-1-T1HE~type heavy chain:



acids, wherein these amno acids are linked to each

ot her through peptide bonds; and 2) having a |ight
chai n pol ypeptide conprising an am no acid sequence
represented by the general {karnmula (I11) : -FRL1-CDRL

- FRL2- CDRL2- FRL3- CDRL3- FRL4- (11 ) wherein FRL1
represents an arbitrary am no acid sequence
conshshimngnoted3shad fiol aoeasy CHDRLA weprésenised hey

am no acid sequence represented by SEQID NO 77 in
SPHétl§€q&€ﬁcémPP§tﬁﬁgdogoén gni(Aecaeugiseyuehcéprhaling) ,
g tion, ubitltu ion, .or addltlon of one or nore

8 C&BF 6 tHeVEAAG achq) seqderié8reppipe) , 20
2 arhit
ASRIREEIS) 2P3§5qlx5ar %) achde. %%%%f ?é%ﬁe22§$23§he
?ﬂbaglaqaqlﬁ%que%@e a&SHEﬁé?”t%% 5@%5%8h887na Png

he sequence I'i" st am no

(@ekehion, 7§Ub§%bbghh@n 79r gQQQEh!Qn di?ne7§r (QPL&ine),
am no aC|ds in the am no aC|d sequence;

8Cedpeeenlalaniakehi t Barygagtaaiaed 8geqygagguc1neh

consi sting of 32 am no acids; CDRL3 represents e

(@sProagding) se@@eﬂaenaepgésented7by1§E€héD Ngs 81 in

t he sequence listing or an am no acid sequence havi ng

(@éperreAnesubdBi tithrennioe) ad@bt i(pheol/Lehenbne rpr 214
acids in the am no acid sequence; and FRL4

(FgEFQQéﬁﬁé'aﬁndaﬂﬁﬁtﬁéﬁycéﬁ?ﬁooac H3§8queh@évy chain

: f 10 wh th
Ak e BdeRheoanBhhoaen Eenep MR Gdght pabti eTtonas.

t of .clains | to
3G R Atk e P i ey DRl ?ggaﬁr%§e3°ﬁhﬂ%nized

vanihBodyrg2dinlheqantibhody ageordipng £ ﬁnyvg¥f .
t %ody IS

clains 1 to 19, characterizéd in that e an

tarkomaneantikbodycind?. thhecanhihodyacger di a%@;@n¥c1d
one of clains 1 to 19, characterized in tha

tamebbody, i syarshig6, agflubedyc a23d, Theuaﬂhébogyrlnv,
according to any one of clains 1 to 9

scrlnearglnlne, serine, valine, tyrosine, leucine and
valine, respectively, and was designated as a "hSH348-1-
TlH-type heavy chain”.

The nucleotide sequence encoding the hSH348-1-T1H-
type heavy chain is represented by SEQ ID NO: 106 in the
sequence listing, and the aminoc acid sequence thereof is
represented by SEQ ID NO: 107. The nucleotide sequence
represented by nucleotide Nos. 1 to 57 of SEQ ID NO: 106
is a secretion signal sequence. The nucleotide seguence
represented by nucleotide Nos. 58 to 414 thereof is a
variable region. The nucleotide sequence represented by

- nucleotide Nos. 415 to 1404 thereof. is a constant region.

The nucleotide sequence represented by nucleotide Nos.



and 12 to 17, characterized in that the antibody is
any selected fromFab, F(ab')2, Fv, scFv a diabody, a
linear antibody, and a multispecific antibody. 24. An
anti body produced by the hybyj doma SH348-1 ( FERM
BP-10836). 163 25. An anti body produced by the
1,%32” doma SH357-1 (FERN BP-10837). 26. An anti body

: distlioFg téfended fig IGBRHMg 1Thamu@)eot ide asdmpaatyce

chai n pol ypeptide conprising an amno acid sequence
‘reé’d%"e%eé\&eéig By nadilee tddied NQss. 205 60129 Softhe3EQ: DsNO
| n the sequence |isting or a heavy chain _
. Cﬁﬁfpep PO TG Pig® ISR 107 SRT W Yeeftferive nucleotide
r d y .am._no .aci d .1 to 119 of SEQ ID NO
I\%%D'i n tﬂét% ggguétﬁﬁgé: Ystithg: d 2) a light chain
pol ypeRt i OHRE |5S| ' acld seguence .
Cop! oot ed by “ahtng S Ros Prep iy 5P S priy

NBE I N the 19e@reree ITrSHNog 107 &4 k@l sCh@diehce 1isting is

pol ypepti de conprising an am no acid sedquence

o eyErcesarioed s iy admisreruaeicd .NoShe 1ah0nd 12c08 SEQ:LH-NO

41 in the sequence listing. 27. An anti body

remrsissniteg ofy talme nfcolaloowi migpsl) 2@r t2) 138lkharked@vys a

chai n pol ypeptide conprising an am no  acid sequence

edprddentte@ sy -anThe asiidoNasidlsequange of epSERHEDADY |

35 in the sequence listing and a |ight chain

aﬁ&%@ﬁﬁiddgogonﬁ?igsitﬁg 108 &RSF64cil Seq@asEant region.
epresented. by amno acid Nos. 1 to 112 of SEQ ID NO _

’Ir’obfoiaﬁmt fe a”sléjglfgﬁéléenlciestrieﬁ&esﬁﬁld”efl) b¥ RBAMY éRafnNos. 50
I t Sl g ' ci.d, sequence

ey oy g b fo e B SRR b o

Zprdbdite SegUeREed Iastiingand 68 Light ¢hain - ¢ CDRH,.
pol ypepti de conprising an am no acid sequence

Trepresent edidycafienecacied eentbd 8v142:a6 SEQ RoNO

41 in the sequence listing. 164 _
118 to 127 thereof is CDRH;.

Moreover, the nucleotide sequence encoding the
hSH348-1-T1H-type heavy chain CDRH; is represented by SEQ
ID NO: 108 in the sequence listing, the amino acid
sequence thereof is represented by SEQ ID NO: 102, the
nucleotide sequence of CDRH, is represented by SEQ ID NO:
110 in the sequence listing, the aﬁino acid sequence
thereof is represented by SEQ ID NO: 111, the nucleotide
sequence of CDRH; is represented by SEQ ID NO: 112 in the
sequence listing, and the amino acid sequence thereof is
represented by SEQ ID NO: 113.

10-i1-4-2) hSH348-1-T3E-type heavy chain:

A humanized SH348-1 heavy chain was designed by

substituting amino acid Nos. 9 (proline), 11 (leucine),



28. An antibody consisting of the following 1) and 2):
1) a heavy chai n pol ypeptide conprising the am no
aci d sequence represented by SEQID NO 35 in the
sequence listing or a heavy hain pol ypeptide
conprising the am no acid sequence represented by SEQ
~ID NG 39 in the sequence listing; and 2) a |ight
*hal A Weimise prdide ,cdifpr(itdinegpriime )ani2to (iacildsaquenceass
}Pnesented qiisEQ IDNO 37 in the sequence listing

e
oY 18 Ightd T Haivi$ ity plpt | (@ vé@mird siaigl) ,t 6 alamine) ,

i d.sequence .repr nted by SEQ 1D NO 41 in the
@gq&&e@g&%ﬂ?ﬂﬁﬁb@s 2 %Aﬁl&ﬁﬂ%@y rcdrisi StSHGUsTineie 84
1 ng. 1) 2):. 1) a heavy.chai n polypeptide
%%#%$¥%ﬁgﬁﬁﬂh%gaﬁﬁﬁ?agﬂﬁﬁ?e eqégndgﬁFﬁﬁFﬁse %ed by SEQ

Eb] 3%d)N the Listj-ng_and a l.i ght chai
%of%%%%fi g conp#i?&%ggﬁﬁﬁ ’a%fngpggp %géﬁgﬁﬁﬁéj 134
rapesanad hnSEQH DINQ:;3E)i Be he 3equencs ) igLing:
and 2) a heavy chain pol ypeptide conpri sing tHe anm no
i ithsleq uenee nise phesentied siy SBONOD ¥@ 39 thR LRGuence
sequence |isting and a |ight chain polypeptide
Gdetprisivigh wiendmeno vatideseguense ,r epresent ed10y,eSEQ
ID NGO 41 in the sequence |isting. 30. An anti body
GBHAREd 19y WraFdmiczi RGramtant ebody taceondineg tgrasyne,
ne of clainms 24 to 29. 31. An antibody consisting of
A9 Sifg LPuside2) seripea Keavypechainyipdngpepeirdee,
é§¥ygg si@% an_am nag ac%gasequence represented by

SN0 ‘acid °NGE S 20 56+ BF VeESNFD ROSPEGEivRltheand

weauenge L8t ng ar vv%sagw1eg§§gtpgéfg§gg{gggggi§qé

conprisi'‘ng an am no aci d sequ p

' hdc i cvf el . 1= 1—
am nenachdcNes« 1 20 59q€r§.‘>§ of o E&%ﬁ%i’\%pofsémﬁ‘@?%zh

sequence |isting; and 2) alig ypeptide
OEEPHesivyy cAR 18Mi RO redtbdeseaHERGE SEBPEESRAL €d 1?¥in “he
e

amino acid Nos. 21 to 239 of SEQID NO 91 in

sserpgeree Llisstingg endatheghhiababkBid sequence thereof is
represented by SEQ ID NO: 115.(133). The nucleotide
Sequence represented by nucleotide Nos. 1 to 57 of SEQ ID
- NO: 114 is a2 secretion signal sequence. The nucleotide
sequence represented by nucleotide Nos. 58 to 414 thereof
1s a variable region. The nucleotide sequence
represented by nucleotide Nos. 415 .to 1404 thereof is a
constant region. The nucleotide sequence répresented by
nucleotide Nos. 148 to 162 thereof is CDRH;. The
nucleotide sequence represented by nucleotide Nos. 205 to
255 ﬁhereof is CDRH;. The nucleotide sequence
represented by nucleotide Nos. 352 to 381 thereof is

CDRL3.



pol ypepti de conprising an anino acid sequence .
represented by amno acid Nos. 21 to 239 of SEQ ID
NO 99 in the sequence listing. 32. An anti body
consisting of the followngsy or 2): 1) a heavy
chai n pol ypeptide conprising an amno acid sequence-
represented by am no acid Nos. 20 to 468 of SEQ I D NO
107 Thet priseqaehdeseivenng andraskngkt bhaemino acid
I\_{i)olypeptide conprising an am no acid sequence =
Sor st dd By S&f 76 46 d INGs of2 thep sEIegiceSEDSItDng is
NQ 91.i.n the sequence. listing; and 2) a heavy chain
D AYFESE e SCORGri SERYERTSam B aPiRCsaghenseduence

" i.no id s. 20.to 8.of SEQ.ID
e PR R B AR NI SR A e rena e @

- RL CANPrLsin agj.t u e .
e B amno et W88 9PfsnEa BB erenrep oy
dﬂ@nc?%di@ Nh%.SQ@@GQ%G4%Bskh@&ec%sisA% fnishaghy region.
consisting of the following 1) and 2): 1) a heavy
Toteaiamipol et isdeuennpr irspig sahtad MY aaGhnd SEJUWERES] . 50
represented by am no acid Nos. 20 to 468 of SEQID
OS5 413 eingathe ss€fhénce THestamignoraai desayuartiad n
pol ypepti de conprising an am no acid sequence

CESENEEd PYe iy afiifoNasi-d Oogo B0 tde46®fofi SSEQRH;.
ﬂ D NO, 147 in the sequence listing; and 2) a |ight
CHraifdT P et iS§EUEBTHr FEPHGSER AR By 2BETN® $6ddeMes -

]ﬁéfQ%§§%?L%$ﬁg%°%nhgggg&%d Nos. 21 to 239 of SEQ ID

€ sequ Psting or a light chain

polVBSBEBQSrGOEHEiﬁh@geéEééﬁkggqg§h?es%gggogg%EEF?D

represented by amno aci 0

HN¥@ 3483 I3 H-RGpeSBQURRC RNk $T iIchgu, 34s ADpRBLLRO E
consi sting of%?ﬁe foﬁ?ﬁmﬁﬁé_l) or‘2)§ 1? ggﬁgag% by SEQ

Ichain paley peptrinde seophicei NG saA n@fyi RGe agiigoSagugnece
represented by amno acid Nos. 20 to 468 of SEQ I D NO
sE3ane <t e egeqpience repskiskg tand by ISEGhtIDeNai:n117, the
pol ypepti de conprising an am no aci d sequence
y $equence of CDRH; is represented by SEQ ID NO:

118 in the sequence listing, the amino acid seguence
thereof is represented by SEQ ID NO: 112, the nucleotide
sequence of CDRH; is represented by SEQ ID NO: 120 in the
sequence listing, and the amino acid sequence thereof is
represented by SEQ ID NO: 121.

10)-2 Design of humanized antibody of SH357-1

10)-2-1 Molecular modeling of SH357-1 variable
region

2JEL and 1A4J were selected as sequences having the
highest sequence homology to the SH357-1 light and heavy

chain variable regions, respectively, in the same way as

in paragraph 10)-1-1. CDRL;, CDRL;, CDRL3;, CDRH;, and



by am no acid Nos. 21 to 239 of SEQID NO 123 in the
sequence listing; and 2) a heavy chai n pol ypepti de
conprising an amino acid sequence represented by
amno acid Nos. 20 to 468 q@§7SEQ ID NO 147 in the
sequence listing.and a |ight” chain polypeptide
conprising an am no aci d. sequence represented by :
CiiHo wacied aNes gn28l to 239 saferSEQdAD N@, B3] imva,hend 10a,
sequence |listing. 35 A Fab, F(ab')2, Fv, scFv, a
T Aot ved Vi nERRH; amt $ boblyssofiad nih té spemi i c
anti body derived fromany antibodies according to any
of cH&)mE-34De§19n. ofsamany @rédpskgpepredéosehentrdzed
%ﬁégg}he group consisting of the followng 1) to 20):

I) a pol ypeptide conprising an amno acid

d b ' id Nos. 1 to 119 of
gg%y?n%%8?§§E§6ﬁﬁifﬁgnggagﬂgggf%g&?ﬁg?ozfsgan acgeptor
i H{i_e 1 SIL.N (0] | equenc
o B aa By B no Sera et 1% 53,75 R iogt" pereenes

c39 hunarlile S esyTCe Wast ldde rili 20! XPER1 L0 1+  the
conprising an anino acid sequence .represented by

- hamand 0 deNeenckst @ 11200t yoQ 12 NQGh37 chlaf nkhend two
sequence listing; 4) a polypeptide conprising an am no
taEss sdqiercey ahepmes ereired diyt admiend aacisthoNas belowQ 112
of SEg IDNO 41 in the sequence listing; 5) a

pol ypéperde Bemprishagonnc&nBH353acldlsetientain
reprﬁﬁggtgg by am no acid Nos. 20 to 468 of SEQ I D NO
107 A fRé-seqiiehde ristihgtyBy aipbrypepinde

conpri si.ng_an, .api. a ig,se uepce represented by
awin% aeran KB g%9$8 26 19PTSERAED Rerionas Py the
SYRAUENCR ihSLIG L33 RALYPEPLide ;¢anpribsing an am n
aci d sequegie represent ed by éﬁ%ﬁ&négrd3hﬁigu26n?21 7
(138 Ini%EQ, | R4NPser@E)i n1Ehe 19eQ4eRGe hhsting, ;.
acid), 18 (glutamine), 50 (Lysine), 88 (leucine), 105
(glycine), 109 (leucine), and 114 (alanine) of SH357-1
light chain shown in SEQ ID NO: 41 of the sequence
listing with isoleucine, valine, serine, threonine,
proline, glutamic acid, proline, glutamine, valine,
glutamine, valine, and threonine, respectively, was
designated as a "hSH357-1-T1L-type light chain". .

The nucleotide sequence encoding the hSH357-1-T1L-
type light chain is represented by SEQ ID NO: 122 in the
sequence listing, and the amino acid sequence thereof is
represented by SEQ ID NO: 123. The nucleotide sequence
represented by nucleotide Nos. 1 to 60 of SEQ ID NO: 122

is a secretion signal sequence. The nucleotide sequence

represented by nucleotide Nos. 61 to 402 thereof is a



8) a pol ypeptide conprising an am no acid sequence
represented by amno acid Nos. 20 to 138 of SEQ I D NO
115 in the sequence listing; 9) a pol ypeptide
conprising an amno acid s nce represented by
amno acid Nos. 21 to 239 of SEQID NO 91 in the
sequence listing; 168 10) a pol ypeptide conprising an
o YR e i th slaguenTeer eprcdsentieid byqaehee aeibdeMestedlnpy
to 239 of SEQID NO 99 in the sequence listing; 11)
PRSPt iMes ¢ opt i & nbt Artleviawt dcd ¢ sequenoe region.
éﬁgresented,by am no acid Nos. 21 to 134 of SEQ I D NO
THF LR R RAREE NS S tTRE e Serteth iolnypaitdtdisie Nos.
: risj n _amno acjid sequence represented by
%?ndfg&oo at’iqg EED 1D UBiof SE®) PEFARPTDYe sededree

dd 4 Ng;-23) 2 eg#zgec. rising an .

a% no aci dd se}}qgginccl(]eég%ledpé?g\ls%égt )):Oa(r)ﬁ ﬁao %tﬁrdﬂ‘ﬁosl.s 20
dR1468 Bhe SEQ1 DN 139ulnct heoseguence, listing 14

a pol ypepti de conprisinggan anin%8a0|dgs%%u%%c%yéheo“gde
Nepr esantied 383 aidie@ciid Noskr,.20 to 468 of SEQ I D NO
147 in the sequence listing; 1§) a pol ypeptide

conpfhsi agiao aﬁﬁﬂosé@hén&éQ&@@%@seh@@ﬁe§?nbﬁgngyacid
amno acid Nos. 20 to 138 of SEQ ID NO 39 in the
Nafpuelnce 136ta@GEQLE)D AQpollFeptsi dehet GRiYfuesicRy 1aRting is
am no acid sequence represented by am no acid Nos. 20
& 0 O YOTSEA B INGequEsEe i nThReasegaenaced| bstiiagee

Eg? éyyq%%g tide conprising an _anm no acid sequence
represen %Byaﬁﬁifﬁ?o 343 NQs. 241 top 1339 thfersed LB RO
w23 41 4 he gequen listing; 18) a polype Lide
conprlginggéh i AS°a Pangeaﬁéﬂcgeqﬁﬁﬁ¥§sEnPEES%Qted by
AN Agid oS, 121 1o 239 qf, SEQA DNQ L 131 in the.
Sequence | 1 St1ng- 169 e é 1s & constant region.
The amino acid seguence represented by amino acid Nos. 44
to 59 thereof is CDRL;. The amino acid séquence
represented by amino acid Nos. 75 to 81 thereof is CDRL;.
The amino acid sequence represented by amino acid Nos.
114 to 121 thereof is CDRL;.

Moreover, the nucleotide sequence encoding the
hSH357-1-T1L-type light chain CDRL; is represented by SEQ
ID NO: 124 (154) in the sequence listing, the amino acid
sequence thereof is represented by SEQ ID NO: 125 (155},
the nucleotide sequence of CDRL; is represented by SEQ ID
NO: 126 (156) in the sequence listing, the aminoc acid
sequence thereof is represented by SEQ ID NO: 127(157),
the nucleotide sequence of CDRL3 is represented by SEQ ID
NO: 128 (158) in the sequence listing, and the amino acid

sequence thereof is represented by SEQ ID NO: 129 (159).



19) a pol ypeptide conprising an amino acid sequence
represented by amno acid Nos. 21 to 134 of SEQ ID NO
123 in the sequence |listing; and 20) a pol ypeptide
conprising an amno acid s nce represented by
amino acid Nos. 21 to 134 of SEQID NO 131 in the
sequence listing. 37. The nouse hybridoma SH 348-1

( FERWOBR=-808361.SH338 -1 A8 Lruype Nyilyhitd et i85k 357- 1
(FERM BP-10837) 39. A pharnaceutical conposition

char &cP8PPPEd ey SHSSMpai dimg tacchiréasdesngnant body
selected fromthe antibodies according to clains 1 to
%‘%Stéfd:u‘A%aarl?ﬁd?félﬁqjéjamo@onﬂosﬁnwfﬂéﬁ)oaricfle'r(Serine) ,

é tment__.characterized by copprising at |east one
f<315r’r1t Sody " Lel Zlcfe Sf"r%ﬁ%%@%ﬁb&oﬁ YL@ disg 2§

Pll yaé irpﬁe )i];nt8(§3 ﬁgl ey cf‘i,]ne )A WSh oﬂ.dgnlf gyoch d{rﬁq:}: g{otedr P(a&t%re ), and

growt na donpri s

2 | hody, 3Rl e it GONS{sid N9 .
ant i (EHngi es gc%f%%%ﬂnd gﬁé%}?rgs%lg] %%53‘% %r]i:(? 46, Nos
42 withe sertihnd forrddiiide,tigie twer gnewh ageardi ng

to claim4l, characterized in that the tunor is 'a
gumiome expnressiing: ERHAZ ne4 3.g 1A tRaeliyaycheatiinde  emgodi ng
an anti body according to any one of clainms 1 to 36.
Yrreomingst resneariamsifyor meds wietsh g aie dy rausc lae dhis#ig 57 -1 -
..according to claim43. 45. A nethod for producing an
Tt T O&RRy 1Sy Haidst- cel | according to clai m 44,
SEQU&EQE LLSTIING . <110> DAl I CH SANKYO, COVPANY )

LI M TED "BTI69AREI SEPHRBCSnFPEGdi8s £080BSH357-1-T3L-

PR a3 AR AR 9P TP
sequence listing, and the amino acid seguence thereof is
represented by SEQ ID NO: 131. A nucleotide seguence
represented by nucleotide Nos. 1 to 60 of SEQ ID NO: 130
is a secretion signal sequence. A nucleotide seguence
represented by nucleotide Nos. 61 to 402 thereof is a
variable region. A nucleotide seguence represented by
nucleotide Nos. 403 to 717 thereof is a constant regionmn.
A nucleotide sequence represented by nucleotide Nos. 130
to 177 thereof is CDRL;. A nucleotide seguence
represented by nucleotide Nos. 223 to 243 thereof is
CDRLZ.-A nucleotide sequence represented by nucleotide
Nos. 340 to 363 thereof is CDRL;.

The amino acid sequence represented by amino acid
Nos. 1 to 20 of SEQ ID NO: 131 of the sequence listing is
a secretion signal sequence. The amino acid sequence

represented by amino acid Nos. 21 to 134 thereof is a



<210> 1 <211> 2931 <212> DNA <213> Honp sapi ens

<220> <221> CDS <222> (1;..(2931) <400> 1 atg gag ctc
cag aca gcc cac gcc tgc ttc gcc ctg ctg tgg ggc tat 48
Met GQu Leu Gn Ala Ala Argg a Cys Phe Ala Leu Leu
Trp Ay Cys 1 5 10 15 gcg ctg gcc qcg gcc acg acg gcg
cag aac aag gaa ata gta ctg ctg 96 Ala Leu Ala A-1 -a
VR e AegiAra FRe@ypingsacid vapuvafe Leeptese28e@5by
30 gac tit get gca act aaa gag gag ctc gac tgg ctc
aé?ﬂdl%a%%%é@at %@4 CoALH FPRECASPTALE Al §OTSEaGt( yegign .

45
1) it é%&%n?gi repEeRbp e %?gaé“&?‘@(: e%g"éaﬁgs 4
| e t n
tkggsgl\/g}ye;ey% gy@é GS‘F % uamjtréo %c;chE TUHI Y aac
Al Al dd %na% cR9 J9RG sAa y75t 99 éﬁot&s&%&%&f DRL: -

Ser Val Cys n Val- Met Ser d

TH: Eni8d (i@ 6e¢uaetcaaephag eglttgzdt a5 %&an%aéc%g N%%t
aag cgt atc ttc att 288 LeU Ara Thr "Asn Trp Val Tyr

1Arg WElyl 3 whAfreod dsACPRILEe Phe | | e 85 90 95 gag

ctc aag ttt act gta cat aac tgc aac aac ttc cct agr

agc Yored36r, GthelruclystPie Fhou¥abeAegcddpnE&yshdsn

Ser_ Phe Pro Ay Ay Ala 100 105 110 agc tcc tgc aag

1@%&%&%@%‘5&@%@@@& chain GERLgakp t1apIpReTiay 3&4 SEQ

ézr Ser % A u Thr Phe Asn Leu Tyr Tyr Ala Qu
A3 uml €1 56 WSH Fad it54d "dac thec 2BAEC BE1€ao

0.8 S 2 ana.ath g GoedS2, MR TuL G
é%g)ﬁE%ié%%lde sequence of CDRL; is represented by SEQ ID
NO: 134 in the sequence listing, the amino acid sequence
thereof is represented by SEQ ID NO: 135, the nucleotide
sequence of CDRL3 is represented by SEQ ID NO: 136 in the
sequence listing, and the amino acid sequence thereof is
represented by SEQ ID NO: 137.

10-2-4) Humanization of SH357-1 heavy chain

10-2-4-1) hSH357-1-T1lH-type heavy chain:

A humanized SH357-1 heavy chain was designed by
substituting aminc acid Nos. 2 (isoleucine), 9 (proline),
, 11 (leucine), 16 (glutamic acid), 17 (threonine), 20
(isoleucine), 38 (lysine)( 43 (lysine), 46 (lysine), 68

(phenylalanine), 69 (alanine), 70 (phenylalanine), 71

(serine), 72 (leucine), 73 (glutamic acid), 76 (alanine),
82 (glutamine), 83 (isoleucine), 85 (asparagine), 87
(lysine), 88 (asparagine), 93 (serine), 95

(pnenylalanine), 1i4 (threonine), and 115 (leucine) of



att gcg ccc cat gag atc acc atc aac aac gac ttc aag
gca cgc cac 480 | | e Ala Pro Asp Qu Ile Thr Vval Ser
Ser Asp Phe Gu Ala Arg Hi s 145 150 155 160 gtg aag
cto aac ato gag gac cac tc%t fe gag ccg ctc acc cgc
aaa 528 Val Lys Leu Asn va u Gu Arg Ser val Gy
Pro Leu Tnr Arg Lys Page 1 165 170 175 ggc ttc tac
Y13 ok ey cagiadat Vet afete gooyiagt GidrgCth WD Gt NO:
576 Gy Phe Tyr LeU Ala Phe Gn Asp Ile Ay Ala Cys
Val A9 e quances (- 1888 o 0vi e cragitin e gta Igtrci riegC aAd ne,

ag .aag tgc ccc gag ctg ctg cag ggc ctg 624 Ser Val
%%”\?’aﬂ ﬁ%rumr L‘Vglafs I P ad W lwhentiag Gl uGaynic
195,200 2 IE%CC .cac ttc cct gag acc atc acc agc

) 2
%ch#d’geﬁa%@ae TRy g EPELINg e T e PHa s @ landne,

T - r Ala Pro .Ser Leu Ala 210 215
Tt 6 e B f ddtecl glgrg gegrine

- K Q;.Ih Al g Gy, Th val__As
R e VA o e s G Bs S5 555 B0 S edan®

-

H's Ala Val Val Pro Pro G
gaperad vedly  ataghoC d@ st Gle 0GR Ml FA 229G 9RAG 1YL + v pe
gtq ccc 768 Gu Qu Pro %?]g Met Hs Cys Ala %alﬁksgyp“
GawyGanaimp' .Leu Val Pro 245 250 255 att ggg cag tac
ctg tgc cag gca ggc tac aaa aag gtg gag gat gcc 816
Ile &¢ ThRlepsipeuseygseta Ahao@iygTyheGhBHRYS-Vat1H-
G u Asp Ala 260 265 270 tgc cag gcc tac tcg cct aaa
TRE fFAVaaFHAit d&g T§PF esen tgay LaadE86AD GPs @36 Ahathe
s Ser Pr.oﬁgy Phe Phe Lys Phe Gu Ala Ser Gu Ser
%%“é’gﬁ 388 00t GOt R AFINRC aGi Fagucaceasfecegt is
dcc.cect .ga gt. .gce 9 Pro Cys Leu Gu Cys Pro -
%%SE“ Fgl#%ir D%e%E%rgDsgr%'Pﬁé “ ur?Efyn?\F c99pdogsegpgnce
rardseh th@C pdA% uldk 033% 232 s99G 1L sht ¢ cae ac L.
cag gac ccabggou Thro Sgir %ss C;‘i‘ﬂiutC sD7GIOl§ 838 él%yﬁ](éhel?’8
iFhe ArgrAkaohr @ighR1AsRqBeR 305 310 §&§l§39i?gcge%§§5ce
a o

atg cct tgc aca cga ccc ccc tcc acc cca cac c C
e eb@d8ed by nucleotide Nos. 58 to 414 thereof is .a
variable region. The nucleotide Sequence represented by
nucleotide Nos. 415 to 1404 thereof is a constant region.
The nucleotide sequence represented by nucleotide Nos.
145 to 162 thereof is CDRH;. The nucleotide sequence
represented by nucleotide Nos. 205 to 255 thereof is
CDRH;. The nucleotide sequence represented by nucleotide
Nos. 352" to 381 thereof is CDRLs.

The amino acid sequence represented by amino acid
Nos. 1 to 19 of SEQ ID NO: 139 of the sequence listing is
a secretion signal sequence. The amino acid sequence
represented by amino acid Nos. 20 to 138 thereof is a
variable region. The amino acid.sequence represented by

amino acid Nos. 139 to 468 thereof is a constant region.



Ala Ser Met Pro Cys Thr Arg Pro Pro Ser Ala Pro Hi's
Tyr Leu Thr 325 330 335 gcc gtg agc atg got gcc aag
. gtg gag ctg cac tgg acg ccc cct cag 1056 Ala Val Ay
"met Gy Ala Lys Val Qu Lebd4Arg Trp Thr Pro Pro G n
340 345 350 gac agc gag agc cac gag gac att gtc tac

TIRACaH G0 S 49 a9 4. Asp.Ser Ay Ay Arg G u
RS s 08 QR0 DeofOR BT, B8 LT oo
td 054 t gige €66 209 ¢BRHATY Tgéaah‘i%oaégiﬁcgegg%ngég gce

aat gtq cac 1152 Cys Trp Pro Gu Ser d uCys Ay

ré&poe Gystéd A andes ¥eldANes 3789378 880chaked £9: Qa8DRY, .
cct cct cac gga ctg acc cgc acc agt gtc aca gtg aac

Theoooninyrased @quénoce Proptksefiyd ey FhIndrgeildrnSer
Val' Thr Val Ser 385 390 395 400 gac ctg gag ccc cac
158 gtaak? T deheeeoft&saCbRiEt.a gag gcc cac aat 1248 Asp
Leu G1 u Pro Hi's Met. Asn Tyr Thr Phe Thr Val Gu A a
Ar g MEFONST 4 1 IRt ifle segnsire @ngagtiacadheaac

. t t f atc 1296 dvy Val S da
n s (- TrHi- Gl A er & roBhen ArGRni SaFapbepeRapaaby LE0
4 t
TR oy Y (e 2854 ER0 °LE ORGP
.sﬁ’%@eﬂr&’é M rfE8 Leu G Ay &G e§E(§3;ﬁa A3 449

5 acc acc tcg ctt agc gtc tcc tgg C ccc ‘cct

nechesaic age@gincd 392 cOiM, Y r3erdih S8l pValspBer pThp .
Ser Ile Pro Pro Pro Gn Gn Ser 450 455 460 cga gtg

140gimathe avegagn gt CLAStiAAL €9 AAPhAgL FRB IRl &L
aac 1440 Arg Val Trp Lys Tyr Gu Val Thr Tyr Arg Lys
thgred yiAStrISee sASERd 68y ATRQ 47D NGO 14DC tiac aadl giigide
cgc cgc acc gag gat ttc tcc gt~ acc ctg gac gac 1488
SHEenyR %rpl%%{% ArSg TRRF SHIRnt@du b WERhE DSED: VAK 4TRn the
SeLqunI@ségJ]?s t.485‘490d495 ctg gcc cca gac acc acc tac
ety gre Ja% MY HYP g2 AR F Y ISBENAeFHR R FF ok s

r 5P JM T JYesder M. G s Val Gn Ala Leu Thr Gin

10-2-4-2) hSH357~1-T3H-type heavy chain:

A.humanized SH357-1 heavy chain was designed by
substituting amino acid Nos. 9 (proline), 11 (leucine),
16 (glutamic acid), 17 (threonine), 20 (isoleucine), 38

(lLysine), 43 (lysine), 73 (glutamic'acid), 76 (alanine),

82 (glutamine), 83 (isoleucine), 85 (asparagine), 87
(lLysine), 88 (asparagine), 93 (serine), 95
-(phenylalanine), 114 (threonine), and 115 (leucine) of

SH357-1 heavy chain variable region shown in SEQ ID NO:
51 with alanine, valine, alanine, serine, valine,
arginine, glutamine, aspartic acid, threonine, glutamic

acid, leucine, serine, arginine, serine, valine, tyrosine,



500 505 510 gag ggc cag aag gcc aac agc aag gtg cac
gaa ttc cag acg ctg tcc 1584 Gdu dy Gn Ay Ala dy
Ser Lys Val Hs Au Phe Gn Thr Leu Ser 515 520 525
CCg gag aaa tct aac aac ttgsagcg gtg att ggc aac gtg
get gtc ggt 1632 Pro Qu Av Ser Av Asn Leu Al a Val
lle. Ay Ay Val Ala Val @y 530 535 540 gtg gtc ctg
LEPFiPPahfig Vet d"Gcar§6RGELVEGY t RBAt VRS afiessapatgd as a
1689 ﬁ\_/QI_T\s{ﬁI_ Leu Eeu Leu Val Leu Ala Ay Val Gy Phe
éﬁe Ple S AF§PB4E8EE 5881880 agg aaa aag e;g cag
cgt - . hgc ac grt tac tt 2¢ B
o TS e E0haf Rl itg Hedlo it B afif?
515 c c g cC _
t{¥e RRgvD68nhalf 24 reb®Es8A9eH 8{%$§Q grﬁéysfggrl%gﬁhe

ctg aag aca tac ata gac ccc cac

segnehed LystPrg, LaHdlyfe Thhid¥r a¥ah A8QuPhOHL§280F is
585 590 aca tat gag gac ccc aac cag act atg ttg aag

repceaehtadcbgage@t tD1R4 17h TyHe GubhAsh: RO Ashddd
Ala Val Leu Lys Phe Thr Thr Ju Ile 595 600 605 cat
repacfeRtedi bt puaéeotdgechigsaaly gogSat of asBQarh Raa 146
.gag ttt 1872 His Pro Ser Cys Val Thr Arg Gn Lys Val
l% e BFGratacy lenal Preqsencels BRO ryay ayag ag CSdlchZEéme
aag_agc.atg ctg aag aca tcc tcg ggg aag aag gag :
r&pgeégﬁt%?bﬁ‘ygufsgoél?el\@?sLeEl8 LyS 4hf Seerser oya
LY . 625 630 635 640 . gta ccg gta acc atc aa
R BB SR R S A s,
gLl gokysaThroLey,bys Tyr_Thr iy Llys an
ng%%eé\%odGSSOngaIgtE .ggcbttgﬁ% %(y%a%:ggagcﬁ%% YL HegLon

g t§e 68Cr& e ' y
T?;‘iﬂ”?\lﬁe%ﬂﬁdﬁ o %gtgn(}éyr %Q%hﬁ'%@e?@% Iﬁé‘g%gg@%%eegh}%

iéactaatoat thateofgesCtBRYAY aae @he1abeihecsagdehas
aag ccc atg 2064 His Asn lle lle Arg Leu Gu Gy Vval
repeesentegsbTynutygoPide Mids 67505800 6855 atige B 6 at €

act gag, tac atg %ag aat gag gcc ctg gac aag ttc ctt
CBRH». he nucleotide sequence represented by nucleotide

Nos. 352 to 381 thereof is CDRL;.

The amino acid sequence represented by'amino acid
Nos. 1 to 19 of SEQ ID NO: 147 of the sequence listing is
a secretion signal sequence. The amino acid Seqguence
represented by amino acid Nos. 20 to 138 thereof is a
variable region. The amino acid seguence represented by
amino acid Nos. 139 to 468 thereof is a constant region.
The amino acid seguence represented by amino acid Nos. 49
to_54 thereof is CDRH;. The amino acid sequence
represented by amino acid Nos. 69 to 85 thereof is CDRH,.
The amino acid sequence represented by amino acid Nos.

118 to 127 thereof is CDRHj.



Met Ile Ile Thr Gu Tyr Met Qu Asn Gy Ala Leu Asp

Lys Phe Leu 690 695 700 cgg gag aaa aat aac gag ttc

aac ata ctg cag ctg gtg agc atg ctg 2160 Arg A u Lys
Asp Gy dQu Phe Ser Va Leul@in Leu Val Gy net Leu

Page 3 705 710 715 720 cgg agc atc aca act aac atg

aaa tac ctg acc aac atg aac tat gtg 2208 Arg Gly lle
A a AR rwth‘Ey%ugr%ﬁgofﬂe%eA&S%q%%%cwe%n-sa@wwrth@ o
né 21307435 c.cat gac_ctg, ‘acc cgc aac atc ctc
a%%@aag gég gé{g}gc{’ga&'ccg%g Cﬁiﬁgl,&rsgr Q&R R PN FEQ
I8 acAsngkl enley Va er . Asn_Leu Val 740 745.750

tgc aag gtqnt ct aa%q@tgﬁcgagl(s: g“ éctgﬁcaﬁfﬁoc?glﬁag
sgategae €a6rd304:sCOrspkyseNagqSey, Asp PhReyS.yikgu SgL
Arg Val Leu Qu Asp Agp' P?o 755 %60 §65 ggg g%gsécgﬁ‘

ntateattdacseqatngaco8yCORAY B Cr&ibie S5t &Y0 ¢ a%@% NO:
2352 du Ala Thr Tyr Thr Thr Ser Ay Ay Lys Ile Pro

1PPeiAr &h3r peFhen?Z01735i480 ghe amtngagcgeCsabhch&s
tac %%g.aaa ttc acc tct acc aac aac gtg 2400 Ala Pro
thpgeafals| EeBERSFPEeAr BYLYEQPRE NOr Bb1, Athe Setuclsptide
Val 785 790 795 800 tag aac ttt agc att atc atg tag
S§IYeHEe At gCRBEs tat LRRI PR D BULEQ D ey Pie i@ \the
L Met Trp Gu Vai Met Tnr Tyr Ay G-1U Arg 805
sgufedts YEheibl. g Bho Fhitcec bacSeducnsg Hredeer is
2a3.achRralCraakrgat 2496 o Tyr Trp Au Leu Ser Asn
| r@p2-gen: gl b%e%E%ygDAﬁg'l?ggAsn Asp 820 825 830 pa c

ttc cog ctc ccc aca ccc atg cac tac ccc tcc acc atc
tac cag 2544 Gy Phe Arg Leu Pro Thr Pro Met Asp Cys

(BramSee Alp PrepdystGhA 885n840n 8454 Chkcr algp@i s cag
tac tag cag cag gag cgt acc cgc cgc ccc aaa ttc 2592
angibpdieset G n Cys Trp Gn Gn Gu Arg Ala Ara Arg
Pro Lys Phe 850 855 860 get aac atc gtc aac atc ctg
gac Bagdherevze tthrataciciovictite garf tide 264tiniAlel Asp4d-a
Vgl Ser Ile Leu Asg L)/s Leu Ile Arg Ala Pro Asp Ser

and the humanized SH357-1, plasmids having the heavy and
light chains of the humanized anti-EPHA2 antibodies
obtained in Example 10 were constructed as shown below.

11)-1 Construction of humanized anti-EPHA2 antibody
expression vectors

11)-1-1 Preparation of versatile humanized antibody
light chain expression vector (PEF6/KCL)

A gene encoding a human antidey_light chain signal
sequence and a human Ig light chain (x chain) constant
region, described in SEQ ID NO: 154 in the sequence
‘listing, was synthesized (Invitrogen Corp.; artificial
gene synthesis service) and cleaved with restriction

enzymes Nhel and PmeI. The cleaved DNA fragment was

inserted into the Nhel/Pmel site of a vector pEF6/V5-HisB



865 870 875 880 ctc aag acc ctg get aac ttt gac ccc
cgc gt9 tct atc cgg ctc ccc 2688 Leu Lys Thr Leu Al a
Asp Pine Asp Pro Arg Val Ser Ile Arg Leu Pro 885 890
895 agc acg agc g9c tcg gagsgag gtg ccc ttc cgc acg
atg tcc gag tag 2736 Ser Thr Ser Ay Ser Glu Gy Val
ro. hr Ser GQu Trp 900 905 910 ctg gag
'(EeglgFSgﬁﬁg 8ty- gaboc%@nﬁ%fu% g g¥greaciie changnhegd

fEEoRAT bR SR 3&%%56%35"35&5{a?pﬁﬁéryfgggzétc
90 S50 R8.00.08 G5 S B0 Mb L B b
héépy|Eﬁa9§0e§§§e9§poﬁage@98raQﬁEQQQF@&Q €ag ctg ccc

aac cac cag aag cgc atc acc tac 2880 Lys Aralie Qy

Val ArgenevettedGy Hirsurfdm dirsiddy N A &nim Wynal
950 955 960 agc ctg ctg aaa ctc aag gac cag atg adac

saquegce angd atbumer agEl 2928st&Set rLeyibey & yciEbedysn
Gn Val Asn Thr Val Ay Ile Pro Ile 965 970 975
SFQaI§9§Q Pageln &p90sequered 1bi976ngc2d@s PRICHEdBred
Ho iens <400> 2 Met Qu Leu Gn Ala Ala Arg Ala
éﬁ}glﬁﬁe APaCPER- et TP @ 5L cysne 1sEniedss #¢wviee) and
" Ala Gn d s_Gu_Val Val Leu
“LadvEn b B0 Reht P apme%l e = e LGPty
UptRr Pro ﬁ 5, @X fxs .
i R (R e AT MR S e
ofYE WEEtEerﬁ@E/ﬂ9é ﬁy§BA§an?£ré@£nS@5r§%y €§FE5%£Eruct
Asp Asn Trp
a@ versatile humanized antibody H-chain expression vector
(PEFL/FCCU-1) .
11)-1-3 hSH348-1-T1L and hSH348-1-T3L -type light
chain expression vectors
Each DNA containing a gene encoding a hSHE348-1-TiL
or hSH348-1-T3L-type light chain variable region
represented by SEQ ID NO: 156 and 157 of the segquence
listing, fused with a secretion signal was synthesized
(Invitrogen Corp., Artificial Gene Synthesis Service) and
digested with restriction enzymes NdeI and BsiWI. The
resulting DNA fragments were separately inserted into
sites of "the versatile vector for humanized antibody
light chain expressibn (PEF6/KCL) digested in advance
with restriction enzymes Ndel and BsiWI to thereby

construct hSH348-1-T1L and hSH348-1-T3L-type lignht chain

expression vectors. The obtained expression vectors were



65 70 75 80 Leu Arg Thr Asn Trp Val Tyr Arg Ay Qu
Ala Qu Ara Tie Phe Ile 85 90 95 du Leu Lys Phe Thr
Val Ara Asp Cys Asn Ser Phe Pro Ay @Ay Ala 100 105
110 Ser Ser Cys Lys G u Thr4Bhe Asn Leu Tyr Tyr Ala
G u Ser Asp Leu 115 120 125 Asp Tyr Ay Thr Asn Phe
Thr s Tie Asp Thr 130 135 140
'dFF’égﬂ%g %r% BEE?ZK éhﬁ%?‘l%ﬂ @élp“"SéfldAsp Phe Q u

J55 160 Val Leu Asn Val du
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vector for humanized antibody H chain expression
(bEF1/FCCU-1) digested in advance with a restriction
enzyme BlpI to thereby construct hSH348-1-T1H and hSH348-
1-T3H-type heavy chain expression vectors. The obtained
expression vectors were designated as "PEF1/FCCU/hSH348-
1-T1H " and "pEF1/FCCU/hSH348-1-T3H", respectively.

11)-1-5 Construction of hSH357-1-T1L and hSH357-1-
T3L-type light chain expression  vectors

Each DNA containing a gene encoding a hSH357-1-T1L
or hSH357—l—T3L—type light chain variable region
represented by SEQ ID NO: 160 or 161, respectively, of
the sequence listing, fused with a secretion signal was
synthesized (Invitrogen Corp., Artificial Gene Synthesis
'Service) and digested with restriction enzymes NdeI and
BsiWI. The resulting DNA fragments were separately
inserted into sites of the versatile vector for humanized

antibody L chain expression (pEF6/KCL) digested in
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Artificial Gene Synthesis Service) and digested with a
restriction enzyme BlplI. The resulting DNA fragments
were separately inserted into sites of the versatile
vector for humanized antibody H chain expression
(PEF1/FCCU-1) digested in advance with a restriction
enzyme BlpIl to thereby construct hSH357-1-T1H and hSH357-
1-T3H-type heavy chain expression vectors. The obtained
exXpression vectors were designated as "PpEF1/FCCU/hSH357~
1-T1H" and "pEFl/FCCU/hSH357—l—T3H", respectively.

11)-2 Production of humanized antibody

1.2x10° cells. of 293 FreeStyle cells at the log
growth phase were seeded onto 1.2 I of fresh FreeStyle
293 Expression Medium (Invitrogen Corp.) and shake-
cultured (125 rpm) in an incubator at 37°C in 8% CC,. 12
mg of Polyethyleneimine (Polyscience #247€5) was

dissolved in 40 mL of an Opti-Pro SFM medium

(manufactured by Invitrogen Corp.) and left at room
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and shake-culture was continued. After 7-day culture a:
37°C in 8% CO2, the culture supernatant was collected.
11)-3 Purification of humanized antibody
The culture supernatant obtained in pafagraph 11)-3
was filtered through a Disposable Capsule Filter
(Advantec MFS Inc., #CCS-045-E1H) and then purified by
Protein A affinity column chromatography. The culture
Supernatant was applied to MabSelect SuRe HiTrap 1 mL
(manufactured by GE Healthcare Bic-sciences Corp.)
equilibrated with PBS, and washed with PBS. Next, a 2 M
arginine solution (pH 4.0) was applied thereto to collect
antibody—containing fractions. The pH was adjusted to 7,
and the antibody-containing fractions were applied to a
HiPrep Desalting Column (26/10, 50 mL) (GE Healthcare

Bio-sciences Corp.) equilibrated with PBS in advance.

After replacement with PBS, the antibody-containing
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m@Ayos gegt C1 Cf aRRt HEog, AL SCEFEE ATy t o650y GOt
66 <210> 5 <211> 29 <212> DNA <21 > Artl I Cla

aggqueaser i@ 2the <@28orPune®r (8.D. 280 nm) of the eluate,

followed by peak area comparison with a standard (human

- IgGl).

A humanized antibody SH348-1 obtained by the
combination between pEF6/KCL/hSH348-1-T1L and
PEF1/FCCU/hSH348-1-T1H was designated as "hSH348-1-T1";
and a humanized antibody SH348-1 obtained by the
combination between pEF6/KCL/hSH348-1-T3L and
PEF1/FCCU/hSH348-1-T3H was designated as "hSH348-1-T3".

Moreover, a humanized antibody SH357-1 obtained by
the combination between pEF6/KCL/hSE357-1-T1L and
PEF1/FCCU/hSH357-1-T1H was designated as "hSH357-1-T1";
and a humanized antibody SH357-1 obtained by the

combination between pEF6/KCL/hSH357-1-T3L and

PEF1/FCCU/hSH357~1-T3H was designated as "hSH357-1-T3".

(Example 12) Confirmation of binding activity of
humanized anti-EPHA2 antibody to antigen |

The abilities of the antibodies hSH348-1-T1, hSH348-
1-T3, hSH357-1-T1, and hSH357-1-T3 to bind to the ahtigen
were confirmed according to the method described in
Example 6 except that Peroxidase AffiniPure Goat Anti-

Human IgG Fcy Fragment Specific (manufactured by Jackson
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wWEEE GPRILgEedato2ngveGhnding| det Mett Astio Aspe MePHER O

Ile Tyr Me, Tyr Ser Val Cys Asn 60 65 70
extracellular region.

(Example 13) Measurement of competitive inhibitory
activity against binding of SH346-1 or SH357-1 to EPHA?

| The competitive inhibitory activities of hSH348-1-T1
and hSH348-1-T3 against the binding of SHE348-1 to EPHA?Z
as well as the competitive inhibitory activities of
hSH357-1-T1 and hSH357-1-T3 against the binding of SH357-
1 to EPHA2 were measured by a method described below.

The mouse monoclonal antibodies SH348-1 and SH357—i
were separately biotinylated using EZ-Link Sulfo-NHS-LC
Biotinylation Kit (manufactured by Thermo Fisher
Scientific K.K;, #21435) according to the protocol
included therein (hereinafter, the biotinylated SH348-1
and SH357—l.were referred to as "bSH348-1" and "bSH357-1",
respectively). The concentrations of bSH348-1, bSH357-1,
and unlabeled antibodies (SH348-1, SH357~1, hSH348-1-T1,
hSH348-1-T3, hSH357-1-T1, hSH357-1-T3, and Ab96-1) used
in the competitive inhibition experiment were measured

using BCA Protein Assay Reagent (manufactured by PIERCE).
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ug/mi, 50 pg/ml, and 125 pug/ml) of the unlabeled

antibodies (solvent: PBS containing 0.05% (v/v) (final
concentration) Tween 20) were separately dispensed at 100
rl/well and incubated at room temperature for 1 hour.

The wells were washed twice with Diluting Buffer (PBS,
0.05% (v/v) Tween 20). Then, Streptavidin-horseradish
Peroxidase Conjugate (manufactured by GE Healthcare Bio-
Sciences Corp., #RPN1231V) diluted 500 times with
Diluting Buffer was added at 100 pul/well and incubated at
room temperature for 1 hour. The solution in the wells
was removed, and the wells were washed twice with
Diluting Buffer. Then, a color reaction was performed
with stirring by the addition of OPD Color Developing

Solution at 100 .pl/well. After color development, the
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Likewise the binding of SH357-1 to EPHA? was shown

13A
to be inhibited by the antibody SH357-1 itself or its
humanized antibodies hSH357-1-T1 and hSH357-1~T3 (Figure

13B).

(Example 14) Inhibitory effect of humanized anti-EPHA2
antibody on ephrin-Al-dependent phosphorylation of EPHA2
tyrosine residues

The ability of the humanized anti-EDHA? antibody to
phosphorylate EPHA2 tyrosine residues in an ephrin-Al-
dependent manner was examined according to the method
described in Example 8. As a result, all the antibodies
hSH348-1-T1, hSH348-1-T3, hSH357-1-T1, and hSH357-1-T3

were shown to maintain an activity of inhibiting Ephrin-



425 430 435 ccc aag gto aag ctg gag ggc cgc age acc
acc tcactt acc gtc tcc 1397 Pro Lys Val Arg Leu Gu
@y Arg Ser Thr Thr Ser Leu Ser Val Ser 440 445 450
455 tag agc arc ccc ccg cggscag cag acc cga atg tag
aag tac gag gtc 1445 Trp Ser Ile Pro Pro Pro G n dn
?er Arg Val Trp Lys Tyr G .u Val 460 465 470 act tac-
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Iﬁﬂhs{fﬁa49ﬁpﬂ9§c§QQl§E9 gtc cag gtg cag gca ctg acg
cag gag cgc cag aag gct agc age 1589 Leu val Gn va
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510 515 aag gtg cac aaa ttc cag acg ctg tcc ccg gag
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SF-CBBHSEed9BRBE- Val Leu 540 545 550 gca aga gtt ggc
ttc ttt ate cac cac agg agg aag aac cag cat gee 1733
Ala U6 'l val Gl y Phe Pne Ile H's Arg Arg Arg Lys
Asn G n Arg Ala 555 560 565 cac cag tee cca gag gac
gtt tac ttc tee aaa tea gaa caa ctg aag 1781 Arg dn
Ser Pro Qu Asp Val Tyr Phe Ser Lys ser Au Gn Leu
Lys 570 575 580 ccc ctg aag aca tae gtg aac ccc cac
aca tat gag gac ccc sac cag 1829 Pro Leu Lys Thr Tyr
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595 get gtg ttg aaa ttc act acc gag ate cat cca tee
tgt gtc act egg 1877 Al a Val Leu Lys Phe Thr Thr Qu
Ile Hs Pro Ser Cys Val Thr Arg 600 605 610 615 cag
aaa gtg ate aaa aca aaa gag ttt acg gag gtg tae aag
ggc ato 1925
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3% € antibody according to claim ., wherein the
antibody has the following properties a) to e):

a) having no ability to phosphorylate EPHA2 tyrosine
residues; |

b) exhibiting an effect of decreasing an EPHA2
protein level;

c) having an ADCC activity against EPHAZ2-expressing
cells;

d) having a CDC activity against EPHAZ-expressing
cells; and

e) having an antitumor activity in vivo.

4. An antibody which specifically binds to a

polypeptide consisting of an amino acid sequence
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tcc atc aag atg cag 2789 Val Pro Phe Arg Thr Vai Ser

A U 7t p"BtPE 10 Sttty Ly M skl o 9 © RPHAS tapsine
Lat jacg.0ag cac ttc atg gcg gcc agc tac act acc atc

gag aag’'2837 Gn Tyr TOGu H s Phe Met Ala Ala Ay

Tyr Jhry %I ys..920. 925 930 93} te atg cag
at g agc égé%n a%n %@C%t%tz‘éél%ga%ﬂnsgta %’?Agz cegiﬁ)grctsgsgmg
c3888; Val Val Gn Met Thr Asn Asp Asp Ile Lys Arg Ile
WP Val Arg Leu 940 945 950 ccc gqc cac cag aag cgc

at C @CChdBin@Qs CbY &€ A% Glda Bk 405122033 R0 Gy
Hs Gn Lys Arc Ile Ala Tyr Ser Leu Leu Gy Leu Lys

cA3dps9586n860 965 cag gtg aac act gtg g g atc ccc atc ¢
2961 Gn Val Asn Thr val Ay Ile Pro Ile 970 975

d) having an antitumor activity in vivo.
6. An antibody which specifiéally binds to a peptide
consisting of an amino acid sequence reﬁresented'by amino
acid Nos. 426 to 534 of SEQ ID NC: 8 in the sequence
listing and has the following-properties a) to e):

a) having no ability_to phoéphorylate EPHAZ tyrosine
residues;

b) exhibiting an effect of decreasing an EPHA2
protein level;

¢) having an ADCC activity against EPHA2-expressing
cellis; |

d) having a CDC activity against EPHAZ-expressing
cells; and

e) having an antitumor activity in vivo.



<210> 8 <211> 976 <212> PRT <213> Artificial Sequence
<220> <223> synthetic construct <400> 8 Met Qu Leu

Gn Ala Ala Ara Ala Cys Phe Ala Leu Leu Trp Gy Cys 1
510 15 Ala Leu Ala Ala AhaeAla Ala Ala G n Gy Lys

G U Val Val Leu Leu 20 25 30 Asp Phe Ala Ala Ala dy
GI u Leu G Leu Thr Hi's Pro Tyr 35 40 45 Ay
Lys 9 %?ElQQ%YL%%C%é@l@ynt%sﬁnyl@n%@@fAshapmp Meto 6,

Val t
gegeé# tﬁgoa ﬁg%SBT%BﬁQErﬁC é@§$él¥328§%se§§2npgd¢ﬂf
€] Ile Phe Ile 85
R L B B R
a 0,305:419,S r. yse A
s Sor.Cutorks 309ROBEHGL N, o1 D0 BT

1Aspifiyr Gly TO Asn Phe G n Lys Arg Leu Phe Th™ Lys lie
Asg Tﬁr 130 135 140 Ile Ala Pro Asp Gu Ile Thr Val

8Ser Bee Aspiibhty Adbddind gedl Sny Rege 8 dA5i 450 155 7,
160 Val Lys Leu Asn Val du Glu Arg Ser val Ay Pro

WE@Ee¥ﬁrt¢@ apysbod@5inFPbi75 Ghy PhesphoriedtAba Hhe
: Gly Ala Cys Val Ala Leu Leu 180 185 190
Eé@ﬁzvﬁvr%ﬁan%aresyﬁuqyrlt@gcegsbzysnPEBHEQultgunaeu
Gln Leu 195 200 205 Ala His Phe Pro Au Thr Ile
agéTl%cgy @%F%q)lrgértq_eq‘pwcgle of claims 1 to 7,

wherein the antibody does not inhibit EPHA? ligand
binding to EPHA2 but inhibits the phosphorylation of
EPHA? tyrosine residues induced by the ligand.

10. An antibody which specifically binds to a
polypeptide consisting of the amino acid seguence
represented by SEQ ID NO: 8 in the Sequence listing,
wherein the antibody has the amino acid sequences
represented by SEQ ID NOs: 59, 61, and 63 in the seguence
listing, or amino acid sequénces having deletion,
substitution, or addition of one or more amino acids in
the amino acid sequences, as the complementarity
determining regions in the heavy chain variable region
and has the amino acid sequences represented by SEQ ID
NOs: 65, 67, and 69 in the sequence listing, or amino
acid sequences having deletion, substitution, or addition
of one or more amino acids in the amino acid seguences,
as complementarity determining regions in the lignt chain

variable region.



210 215 220 Thr Val Ala- @y Thr cys Val Asp Hs Al a
Val Val Pro Pro Ay Gy 225 230 235 240 du du Pro
Arg Met Hs Cys Ala Val Asp Ay Gu Trp Leu Val Pro
245 250 255 Ile Ay Gn Cys7Leu Cys G n Ala Ay Tyr
GIuLysVaIGIuAspAIa 260 265 270 Cys @ n Ala Cys
Gy Phe Phe Lys Phe Qu Ala Ser Qu Ser 275
; %Sam#]% WIE"e‘EIthEe‘EifélF’?blG RAPES YPraleu Pro

SRR AL Sobaraly sl
T ro Pr
r%%%e%%@t%éiﬂ coEontd 552 BignithenrSabiRcr JREinEy

hr\PL,o sPrho. A n 340 345
Cgégabiggy%lgcrjqo VE%@y@;\BmEhRS}EAgp %ﬁg ?/ZI Tyr Ser Val

Thr Cysh&¥in&d & BSHv B6On368 p&ysidE Pcbih®r & Un$ein Q)i no
Qu Cs Gy Pro Cys Gu Ala Ser vVal Ara 370 375 380

aftud Senpu&nhuePrepbPeschited@y kad FBhefrd FREmSEE Yal .
Thr Val Ser 385 390 395 400 Asp Leu Gu Pro His Mt
Asn TVRHETHDRPh e FRAp - VRRHA HRHA-§ DRHa- PRM .~ (405 410 415
Gy va, _Ser GIy Leu Val Thr Ser Are Ser Pre Ara Thr
Wk\?ée%r FREI TS an- 9 oan @sbn‘fe,oarsseammce Faid G eguRmce
o Pro_Lys Val Leu G u Ara Ser 435 440
Cﬁﬂéls%’ﬁ gTﬁr’ égrtﬁeaos A agéfjsTrED%Elf T§RF TR -he

V Tyr du
2[sfioThRL Peditnd iR R Rt ad Brortrinb 62 A%0thsbne
sééganggrlI¥Elﬁ§no¥a5nA5ﬁlﬁﬁgaZQE S%Hu5%¥epﬁgv§§5 Val

hr Leu
deletlon, suDstltutlon, or addition of one or more amino

acids in the amino acid sequence; FRH; represents an
arbitrary amino acid sequence consisting of 14 amino
acids; CDRH; represents the amino acid seguence
represented by SEQ ID NO: 61 in the seguence listing or
an amino acid sequence having deletion, substitution, or
addition of one or more amino acids in the amino acid
sequence; FRH; represents an arbitrary amino acid
sequence consisting of 32 amino acids; CDRH; represents
the amino acid sequence represented by SEQ ID NC: 63 in
the sequence listing or an amino acid sequence having
deletion, substitution, or addition of one or more amino
acids in the amino acid sequence; and.FRH4 represents an
arbit;ary amino acid sequence consisting of 11 amino
acids, wnherein these amino acids are linked to each other

-through peptide bonds; and



485 490 495 Leu Ala Pro Asp Thr Thr Tyr Leu Val Gn
Val Gn Ala Leu Thr Gn 500 505 510 Qu Gy Gn Ay
Ala Ay Ser Lys Val His GQu Phe Gn Thr Leu Ser 515
520 525 Pro Qu Ay Ser GiggAsn Leu Ala Val Ile Ay
Gy Val Ala vVal Gy 530 535 540 Val Val Leu Leu Leu
Val Leu Ala Gy Val Gy Phe Phe Ile Hs Arg “54‘5 550
555 SB0PAWRS AF gl 19RE ARG POLypepiNlde AramG 5 iSey 4 0
G u Asp.Val Tyr Phe 565 570 575 Ser Lys Ser Qu Gn
aﬁi%ﬁol_?glgr eEéﬁ“E;’?sr?ﬂFeﬁ? t¢dl PAspher geprpsal 580rmgha
Q_Thr Tyr Gu Asp Pro Asn G n Ala Val Leu Lys Phe
(jrla' r'Thr Gu lle 595 600 605 H's Pro Ser Cys Val Thr

Arg Gy, LysipYal phi e Ala Ay G u Phe 61Q 615 620
Gls —g‘%&*\/)gﬁm\'l%}rﬂl}%é %Lzl\/bE?(Llie%D%é EIEFT;&?“ éé%)Ser Gy

VP L ro. . a1l e Lys
87 R Tl R DB

céngivaindsprPhe heund ¥cFiy; Absrd yréﬂreeégtsgt%eeé}nino
Phe Se- Hs 660 665 670 H's Asn Ile'lle Arg Leu u
ag§ ¥aduehee Seeptgseyed lyg PEQ Mp-NG756680n 685 Met
Ile lle Thr u Tyr Met Qu Asn Gy Ala Leu Asp Lys
SPRBSREd Phgeing 600289500 adig Saudyse AspvGy G u
Phe Ser Val Leu Gn Leu Val dy Mt Leu 705 710 715
d?gﬁtl%g THSH YR AN Al & @YAMetonyaE Tyre Le Mdze Asmino
LsAsD Jyr Val 725 730 735 HIS Arg Asp Leu Ala Al a
aJX?gs‘Alsn 12 BN CAS o ST enER | BRE AP TP I4S 2750

aQyscLys, Vah; 5872480 EDG QY. Ley, S ALg V! Loy QU
Asp Asp Pro

acids; CDRL; represents the amino acid seguence

- represented by SEQ ID NO: 67 in the sequence listing;
FRL; repreéents an arbitrary amino acid sequence
consisting of 32 amino acids; CDRLs represents the amino
acid seguence represented by SEC ID NO: 69 in the
sequence listing or an amino acid sequence having
deletion, substitution, or addition of ohe Oor more amino
acids in the amino acid sequence; and FRL; represents an
arbitrary amino acid sequence consisting of 10 amino
acids, wherein these amino acids are linked to each other
through peptide bonds.

12. An antibody which recognizes an epitope recognized

by an antibody produced by the hybridoma SH357-1 (FERM

BP-10837).

13. The antibody according to claim 12, wherein the

antibody has the following properties a) to d)



755 760 765 G u Ala Thr Tyr Thr Thr Ser Ay Ay Lys
Ile Pro lle Ara Trp Thr 770 775 780 Ala Pro Qu Al a
Ile Ser Tyr Ara Lys Phe Thr Ser Ala Ser Asp Val 785
790 795 800 Trp Ser Phe Ghydle Val Me- Trp G u Val
Met Thr Tyr Gy GQu Arg 805 810 815 Pro Tyr Trp Qu
Leu Ser Asn HHS Gu Val Met Lys Ala Ile Asn Asp 820
825 B30N&ynPheC Apltlity PFo PhesPhoribetAsPPERS Pymosine
Ser, alle Tyr Gn 835 840 845 Leu Met Met G n Cys
F°39E8%T'Gn Gu Arg Ala Arg Arg Pro Lys Phe 8|5|0 82?
860 Asp Ile Val. .Ser_|le Leu Asp Lys Lau Ile a
Al a E’flogigbg%e‘?n 8%§&%7%c%37%l 8¥0? gﬁégs EyEPHAf - eBRr @ ing
AspsPhe Asp Pro Arg Val Ser lie Arg Leu Pro 885 890
895 Ser Thr Ser Ay Ser Gu Gy Val Pro Ph:a ArE Thlr\/bt
Val I r 00 Al u lle S

O L et Y e o o P
ceiystyandhr Ala Ile Qu Lys Val Val G n Met Thr Asn
Asp Asp Ile 930 935 940 Lys Arg Ile Ay val Arg Lau
Pro @ yh& 5@ an Lyst Hrgndt eadt avilyy i949: 950 955 960
Ser Leu Leu Ay Lau LYS ASP G n Val Asn Thr Val Ay
14l-e Proantibo@agehich 96Be 9701 €75l y <@ilfies 9t 24 Ipe3i de
<212> DNA <213> Artificial Sequence <220> <223> PCR
Cﬁp§&§plgg 24088 gmino acid sequence represented by amino

acid Nos. 426 to 534 of SEQ ID NO: 8 in the sequence
listing and has the following properties a) to e):

a) having no ability to phosphorylate EPHA2 tyrosine
residues;

b) exhibiting no effect of decreasing an EPHA2
protein level;

c) having an ADCC activity against EPHAZ-expressing
cells; _

d) having a CDC activity against EPHAZ—expressing
cells; and

e) having an antitumor activity in vivo.
15. The antibody according to any one of cléims 12 to 14,
wherein the antibody specifically binds to a peptide
consisting of an amino acid sequence represented by amino
acid Nos. 439 to 534 of SEQ ID NO: 8 in the sequence
listing.
16. The antibody according to any one of ciaims 12 to 15,
wherein the antibody inhibits the phosphorylation of

EPHAZ tyrosine residues induced by an EPHA2 ligand.



aaaaagctta tggagctcca cagcccgc 30 <210> 10 <211> 30
<212>gDNA <2%g>gﬁwtifig?algsequence <220> <223> PCR
primer 6 <400> 10 aaagggccct caattgccag atccctccgg 30
<210> 11 <211> 43 <212> DNA0e<213> Artificial Sequence
<220> <223> PCR primer 7 <400> 11 gcaggcttca

t atcg.taggcgggca cctcaggacc cag 43 <210> 12 _
lég%%g 46n%&%?g¥ PNBCEdiB9 APt phiycioak séqgdndas 4226 15,

223> PCR_primer 8 <400> 12 gtacaagaaa_gctgggtgct
‘gﬁ%ﬁﬁéhgse %ﬁ%&ﬁé@gaSOEé nE31 6 nf§l£2ff§AgOll§§P2}
A 5 > ILf hei.al; sequence, <220> <223> PCR primer
9 éﬁlOiﬁﬁgﬁg?gcg%ﬁaég%écﬁgﬁaﬁggtp&&j@&&r&&@“lon ot

Re0Ct9eee 14Q r%%%@ﬁe%4iﬁ%%%%d4%y the ligand.

18. An antibody which specifically binds to a
polypeptide consisting of the amino acid seguence
represented by SEQ ID NO: 8 in the sequence listing,
wherein the antibody has the amino acid seguences
represented by SEQ ID NOs: 71, 73, and 75 in the sequence
listing, or amino acid sequences having deletion,
substitution, or addition of one or moré amino acids in
the amino acid sequences, as complementcarity determining
regions in the heavy chain variable region and has the
amino acid sequences represented by SEQ ID NOs: 77, 79,
and 81l in the sequence listing, or amino acid sequences
having deletion, substitution, or addition of one Oor more
amino acids in the amino acid.sequenCes, as
complementarity determining regions in the light chain
variable region.
19. An antibody which specifically binds to a
polypeptide consisting of the amino acid sequence
represented by SEQ ID NO: 8 in the sequence listing,
characterized by the following 1) and 2):

1) having a heavy chain peptide.comprising an amino
acid sequence represented by the general formula (I):

'—FRH1—CDRHl—FRHZ—CDRHQ—FRH3—CDRH3—FRH;—(I)
wherein FRH: represents an arbitrary amino acid seqguence

consisting of 18 to 30 amino acids; CDRH, represents the



<212> DNA <213> Antificia' sequence Paae 17 <220>

<223> PCR prinmer 10 <400> 14 gcaggcttca tcgaaggtcg
tgggagcttc cgtactgcca gtg 43 <210> 15 <211> 46 <212>
DNA <213> Artificial Sequenga <220> <223> PE? pri mer
11  <400> 15 acaagt _ ttatacaaaa aagcagac

cat caaaaqgt cg?ggg 46 <210> 16 <211> 29 <212> DNA
TIPS A0 FEEUAN CSe FRPFES SNE220 P y< SEY> IRCROpr iernl2he
<400> 16 o] acaact ttgtacaaga aagctgggt 29 <210> 17
SEAPRR g L %%%é’g BRA 322 P NAY ©CHICe SEITUSEG e hed 11g220>

> PCR_priner 13 <400> 17 . acaagt ttgtacaaaa
d}%g%é’gldt tsgc%jéé%@;tj&&'agég 8&‘&&%%%3‘ CLHPRS PF EBPLE>apANo

aéiﬁ%>i@N%héZ%%inéf%EEBCE%Eué%%%?U%%HZ represents an
arbitrary amino acid sequence consisting of 14 amino
acids; CDRH, represents the amino acid seguence
represented by SEQ ID NO: 73 in the sequence listing or
an amino acid sequehce having deletion, substitution, or
addition of one or more amino acids in the amino acid
sequence; FRH3 represents an arbitrary amino acid
sequence consisting of 32 amino acids; CDRH3 represents
the amino acid sequence represented by SEQ ID NC: 75 in
the sequence listing or an amino acid sequence having
deletion, substitution, or addition of one or more amino
acids in the amino acid sequence; and FRH; represents an
arbitrary amino acid sequence consisting of 11 amino
acids, wherein these amino acids are linked to each other
through peptide bonds; and

2) having a light chain polypeptide comprising an
amino acid sequence represented by the general formula
(II):

=FRL;-CDRL; ~FRL»~CDRLy~FRL3-CDRL3;-FRL;~ (II)
wherein FRL; represents ah arbitrary amino acid sequence
consisting of 23 amino acids; CDRL; represents the amino
acid sequence represented by SEQ ID NO: 77 in the
sequence listing or an amino acid segquence having
deletion, substitution, or addition of one Or more amino

acids in the amino acid sequence; FRL, represents an



<220> <223> PCR prinmer 14 <400> 18 ggagaccact

ttat acaaaa aagctgoatc ctaaacctcc acaaactgaa tctggttcat
60 ctg 63 <210> 19 <211> 2961 <212> DNA <213> Hono
sapi ens <220> <221> CDS <223> (1) .. (2961) <400> 19
Page 18 atg get ctg cog agg ctg gag gcc gcg cta ctg
ctg ctg ccg ctg ctc 48 Mt Ala Leu Arg Arg LeU Giy
apPatApayLalipeuaceétd EeguppoelLegnEésting ©6 15 agéoogcc

t a a acg cta atg gac tcc act aca gcg act act
agé3586%Dgﬁé.§ﬁ REEG UEIS LaTrRRO LRS Rete QPR SRr  Thr
t Ala, Thr. Al i u 20 25_30, ccg gac tag atg gto cat
rggfegggt gabﬁagEggnggg‘gaé %fotgétsggeeTﬁﬁ EEEE;GEyor
Al L qHL r Yo T u.gu er
S T i TR g%évgzenapa%gsl?gpigg oz
8a€t688 8kJohfCoRaRoPlTahB0 L¥E4ASRLGLY BT
aThr Ile AwaoThroTyroG navalocys Asn Val" 50 géygoaf%?
sg8Qehed; APRLE A ARCs LAY £118: €A RCMARAY dLiqarc
cgg cac 240 Phe Gu Ser Ser G n Asn Asn Trp Leu Arg
s¥hrehys @nesibéiﬁggoﬁr@265miﬁo75c865;QQDRLgaﬁeﬁﬁéééﬁﬂé
cac atc cac gtg gag ato aag ttt tcg gig cgt gac 288 _
thegamipoAraifi seprantkerepsevaht€lubeBEQYEDPRE: ST in
Vag Arg Asp 85 90 95~ tec agc aac atc ccc aac atg cct
tB&r sefHENEgclaghl §agOacent BBIAAC233E SseyseSer Sevihpe
: Thr Phe Asn 100
d%%%t?%%,VQUbgggtg%xog?rogygdéXEig%uof gne Or more amino
acids in the amino acid sequence; and FRL; represents an
~arbitrary amino acid sequence consisting of 10 amino
acids, wherein these amino acids are linked to each other
through peptide bonds.
20. The antibody according to any one of claims ! to 19,

characterized in that the antibody is a humanized
antibody.

21. The antibody according to any one of claims 1 to 19,
characterized in that the antibody is a human antibody.
22. The antibody -according to any one of claims 1 to 19,
characterized in that the antibody is an IgG antibody.
23. The antibody according to any one of claims 1 to 9
and 12 to 17, characterized in that the antibody is any
selected from Fab, F(ab')2, Fv, scFv a diabody, a linear
antibody, and a multispecific antibody.

24. An antibody produced by the hybridoma SH348-1 (FERM
BpP-10836) .



ctc tat tac tat gag get aac tit aac tcg gcc acc aag
acc ttc ccc 384 Leu Tyr Tvr Tyr GQu Ala Asp Phe Asp
Ser Ala Thr Lys Thr Pne Pro 115 120 125 aac tgg atg
gag aat cca tgg gtg aag gtqgat acc att gca gcc aac
432 Asn Trp Met Gu Asn Pro Trp Val Lys Val Asp Thr
Ile Ala Ala Asp 130 135 140 gag aac tic tcc cag gta
2gac BRgaghibady paedycedaby tha Bybradom4 89H3 & +1 SEFERM
BprlﬁO%%? Gn Val Asp Leu dy Ay Arg Val Me. Lys lle

Ks )150 155 160 acc gag gta cgg aac ttc aaa cc-,

gt a %ﬁcac Ebaac ggc tic.tac ctg 528 Thr du Val Ara

er Pne&@y°Pre VEREIETHRAr g sERe gl PABingrlLeand6d) :
170 1Y5 t agc aac tac atg tcc ctc

ai r-igc% gt&gevgaghg?g @%Yfg%ﬁg%la "R ATV 3L Py
EEE MaﬁugﬁEeL%%pEE%eﬁk@dVB% Argnyal 180,185 190 ;hg of

tac caC aag tgc ccc cac at& atc cag aa* —aac-atl

SEQC I0ay06245 Rhe thyl sAhdeh¥s YStPhE Ara,! e
r. Asr Ay Ala Ile Phéqe'en 195 200 905 ggahggléglc?ga%gg

Pga¥raptigagcampracantCenCh@ighoadtt gequeabedrdptebdRted
Au Thr Leu Ser Ay Ala Gu Ser Thr Ser Leu Val™ Al a
DX amARg aryd2Nos215 280laacofgSEaQt ID Hoe aatiACehgaa

a to gat gta ccc atc aag ctc tac 720 Ser Cys Ille
S%ﬁge%%‘ )%\Fﬁt@a;eﬁedvm Asp Val Pro Ile Lys Leu Tyn

225 gfoa 2§5 240  tgt aac aag aac aac gag tog ctg gtc
ccc atc gl&%c“kﬂ@g" RY YRRP 768 €O AEHL T VR IASHIIG

du T g Vi P | i v Arc Cys Met Cys 245 250

Nel ESH'LogeG%V ¢ _Cys Me S

Zég agg aca gggrffgn 54 B¥cBiPOoadgidalogact ake €8 of
skaczpagofabytah BAO byd.t@ @¥ Phe GLu A aval 81
Asn "K TV Thr Val~ Cys %r% y 553%0056% YT paRRing
potaptptigagcambrit€ndagn 067: A8C£23 999,955 980 ACC, .
tgt acc cac 864 Pro Ser Gy Thr Pne [g% 1iTa %%r}]‘.ﬁﬁnted
b@ ymisp &udANasCys Tbritbso275e889p285: tgt crc-@Lc
aac agc cag acc act tct aaa agg gcc acc aac tgt gtc
sggpence listing.

27. An antibody consisting of the following 1) or 2):

1) a heavy chain polypeptide comprising an amino
acid sequence represented by amino acid Nos. 1 to 119 of
SEQ ID NO: 35 in the sequence listing and a light chain
polypeptide comprising an amino acid sequence represented
by amino acid Nos. 1 to 112 of SEQ ID NC: 37.in the
‘sequence listing; and

2) a heavy chain polypeptide comprising an amino
acid Sequence represented by amino acid Nos. 1 to 119 of
SEQ ID NO: 39 in the sequence listing and a light chain
polypeptide comprising an amino acid Seguence represented

by amino acid Nos. 1 to 112 of SEQ ID NO: 41 in the

sequence listing.



Cys Pro Ile Asn Ser Arg Thr Thr Ser Gu Gy Ala Thr
Asn Cys Val 290 295 300 tgc cac aat aac tac tac aga
gca gac ctg gac ccc ctg gac atg ccc 960 Cys Arg Asn
Ay Tyr Tyr Arg Ala Asp LeygAsp Pro Leu Asp Met Pro
305 310 315 320 tgc aca acc atc ccc tcc gcg ccc cag
et atg att tcc agt gtc aat 1008 Cys Thr Thr Ille Pro
28er AnaaPEdb@in ¢pmsVatingeoSethSefoVabwiAsg BP5aR302) :
335 gag acc tcc ctc atg ctg gag tag acc cct ccc cac
gac técial®d%icchabs Pl vPTREider comprveingethd amTng
azrir Pro ProDArg Asp Ser Gly Ay 340 345 350 cga gag
gac SCAUGPRESt AEPARESRIEYaPY £§8 &8y NQgc 3Patngsbet cg
4. . u_Asp.Leu Val Tyr nlle lle Cys Lys
Loee bl b nkity Bl pelierfoner gobaecting
£G@cC aag;igac. a.cag. a,cc gc.11532 _Ar
& g PR e o PR R R 17 AL
tRIe0 SAlged¢Q 375:389;cagdqcta ggc ctg acc gag cca cac
att tac atc agt aac ctg ctg gcc 1200 G n Leu Ay LeU

Thr @& ua PLoght acthd en Tysl ypeoSesic ASEBLLUs M@ 3B8Pno
390 395 400 cac acc cag tac acc ttc gag atc cag act

agtig saguegcegtepaeteaaedl1B48sSER SDTRD:Gan Tyr tkbr Phe
Gulle Gn Ala Val Asn Ay Val Thr Asp 405 410 415
SCAYCRGE eéEting PEgacetgbagcheéngpolypeptideacampratting
cc acc aac 1296 Gn Ser Pro Phe Ser Pro G n Phe Ala
L8&r ANOASR 1A ESTHPI TR TABR 32Dt ad5by 380 ERgNgcatacin

a.t a gta,tcc atc atg cat cag gta aac cac acc
t%%4fe%%e%%ﬁ\l glﬁ:énﬁro Ser Ala Val Ser Ile Met Hs Gn

oMal Ser Arg.Jhr 435 440. 445 gt ac_agc att acc ctg
fcg tag tcc %-a %%gsb%gl%%go%c%%ﬁo %Wﬁ%@zﬁ Vi %lsp

Ser i) eaThEa+LUc1R8In TEH 9 8 R G0 RO Lsn
Gy 450 455 460 gty &2 @?é %@et%‘?m%%%%&é {%“g FoEno

aktad gaguaagegagpebscaatagnyg 3#401pVRb:.l ke Lgu.Asp Tyr
GQu Leu dn Tyr Tyr Gu Lys Qu Leu Ser Gu 465 470
S475ea8@ listing and a light chain polypeptide comprising
the amino acid sequence represented by SEQ ID NO: 37 in
the sequence listing; and

2) a heavy chain polypeptide comprising the amino
acid sequence represented by SEQ ID NO: 39 in the
sequence listing and a light chain polypeptide comprising
the amino acid sequence represented by SEQ ID NO: 41 in
the sequence listing.
30. An antibody obtained by humanizing an antibody
according to any one of claims 24 to 29.
31. An antibody consisting of the following 1) and 2):

1) a heavy chain polypeptide comprising an amino
aclid sequence represented by amino acid Nos. 20 to 468 of

SEQ ID NO: 107 in the sequence listing or a heavy chain



tac aac gcc aca acc ata aaa aac ccc acc aac acg gtc
acc atg cag 1488 Tyr Asn Ala Thr Ala Ile Lys Ser Pro
Thr Asn Thr Val Thr Val G n 485 490 495 gac ctc aaa
gcc ggc acc atc tat gtc ttgggag gto cog aca cac acc
1536 Gy Leu Lys Ala @v Ala Ile Tyr Val Phe G n Val
Arg Aia Arg Thr 500 505 510 gto aca gac tac aac cac
PPAXPEREI AACCABRr b HNY ar t 2MiRAgR LS 2eQuaB8e rapfedémted
bGX T%r GI% Ar% Tyr Ser GL% Lys Met_Tyr Pne G n Tnr
Ke3m518 8295885 acal gha et gagStacleaiCachl agenatlee

ag . ttg cca.ctc atc 1632 Thr QQu Ala Gu Tyr
sgifey EYehnd Eea | Lys Leu Pro Leu Ile 530 535
540 , P - r ol t gcc get ggc. ct tc tic
cte ar taﬁg g‘elelt%ﬁ]gt?qccngat%lgﬂ d%oglcylpfgtgc &fel e&a‘py‘ elrngsgél'rgﬁnélr}ﬁ a
abhy begudgte PP@pf@é‘eﬁ%@d%@ Yalnyal Y3l N§s45.?§otg5§3% of
560 a-cc gcc arc gt~ tat aac aga cgg gag tit gag cg

sBot 1gagot 91988 dH28seqhéndballleiYadoLys AsgnéVandN R
Gy Phe u Arg Ala Asp Ser- A u 565 570 575 "tac acg

Pgagrepyide gcompr tatng agn amoiagtaghe saguat e at€pEe€dented
gqc 1776 Tyr Thr Asp Lys LeU Gn H's Tyr Tnr Ser Gy
by amiee JpidPos A §1580 53% &90SEQt JD akQ: a?e fmctiad C

cat cct tic acc tac gag gac ccc aac gag gca 1824 Met
SEgucPfe FFTHRIAsp Pro Pne Thr Tyr Gu Asp Pro Asn G u
Ala 595 60Q 605 gtc cag gag ttt acc aag gaa art gac
3arc Zfrbcaritgltob%f& %H}fjaﬁ T Pa g Apllodrigaaiu Pre A
Lys u | p.ll.e Ser s Val Lys lle Gu 610 615

620 lccélag g}%ega@f ccrjéagl?]a%aoclaﬁ%lgeapgtlgéaeg c%/qnlpr ¢ Had Tyt it e

w55 5.0 Ly bl G A 6 T o

SEDAIDCROAAC) Aa0n agie 088q@éecd t 11 OF 1 98 Cadd Ca ARG A 10d &
aag 1968 Lys Leu Pro Ay ys Arg Qu lie Phe Val Al a

pblepéysidar chepriysnfdan 6a0iwS5ciE€UsGqCetds AEGr &dhted
aag cag cgc cag gac tic ctg aac aaa gcc tcc .2016

by amino acid Nos. 21 to 239 of SEQ ID NO: 91 in the
sequence listing; and

2) a heavy chain polypeptide comprising an amino
acid sequence represented by amino acid Nos. 20 to 468 of
- SEQ ID NO: 115 in the sequence listing and a light chain
polypeptide comprising an amino acid sequence represented
by ‘amino acid Nos. 21 to 239 of SEQ ID NO: 99 in the
sequence listing.
33. An antibody consisting of the following 1) and 2):

1) a heavy chain polypeptide comprising an amino
acid sequence represented by amino acid Nos. 20 to 468 of
SEQ ID NO: 138 in the sequenﬁe'listing or & heavy chain

polypeptide comprising an amino acid sequence represented



Ser Ay Tyr Thr Gu Lys Gn Ara Ara Asp Phe Leu Ser
Gu Ala Ser 660 665 670 arc atg gac cag tic gac cat
ccc aac arc arc cac ctg gag gat arc 2064 1Ille Met Ay
Gn Phe Asp H's Pro Asn Valdde His Leu Gu Ay Va 675
680 685 gtg acc aag aac aca cct atg atg arc arc acc

ag tic atg gag aat 2112 Val Thr Lys Ser Thr Pro Val
bweanum@ apedTWpsG 20Phe WEB Gfu SAPn IGOM0G95 4706 ng tGe
tcc ctg aac tcc ttt ctc cgg caa aac gat agg cap tic
S&&éleélrc@ 21661ingiy ager Leu Asp Ser Phe LeU Arg G n Asn

g&a Gl11 E’he Thr Val 705 710 715 720 arc cag cta

ate c a ﬂ;g Ft CRgynghel é?%p‘ééﬁegéPmﬁéésaﬂ@ angamago
é%%S enc Leu Val Leu Arg Gy lie Ala Al a
ﬁb £y's “Tyrnffge?f%ﬁ 7§§ aE‘tlé‘Ogéé:léla Ot-g 2daé Ot 8t39 of

225
§ﬁd31%agoca%2$3§nvgg a%%g%%%cggals%%n%[%rAFaQAPELAg ain

ﬂdl@p@ﬁQlé@scgﬁ rlgﬁﬁgggﬁ QQSS%S§C§%CS%§g k% E %e?%Agﬁed

gtatcg gac ttf aag ctc tca Lel

byeamialo Eyddl¥esVabiSeo- 28spoPherd ¥olew:.Ser1755 Z6Q
765 cgc tit cta gag aac oat acc tca aac ccc acc tac
seaguecage acetdhg.2352 Arg Phe Lei. G u ASP Asp Tnr Ser
Asp Pro Thr Tyr Thr Ser Ala Leu 770 775 780 gac aaa
34ag ARcarktbadry egesiagimgacfcthecfoyhawing AY Corad) :
tac 2400 dy GIP{ Lys lie Pro Ile Arg Trp Tnr Al a Pro
Gu A aal}i“%a@’nc FyR TSbEYTEDt¥79s SOOPTrLaanaagn taimec

S£Cg acc aﬁ gat arc tag aac tac g9c art arc arc: 2448
K'G CySUPHESTAPPEEFRF59sBY ﬂ?ﬁHVaIaCT-FipNSSér FPrtg §68 of

Sbbelgahowbﬁ3%0§D8%ge8squgageailggggg 6%3 %a%gé t%gﬁln

cag ccc tac

Y ¥ t r I o
P oher 520 555 §30° Lo Hal Cofa a c AAT"BEc AR gagEes

byagmgae hatdceesctyices 899 66CsAB44p Ghn i\ég Val chLe
Asn Ala Ile Gu G n Asp Tyr Arg Leu Pro Pro Pro
sequence listing; and

2) a heavy chain polypeptide comprising an amino
acid sequence represented by amino acid Nos. 20 to 468 of
SEQ ID NO: 147 in.the seguence listing and a light chain
polypeptide comprising an amino acid .sequence represented
by amino acid Nos. 21 to 239 of SEQ ID NO: 131 in the
sequence listing.
35. A Fab, F(ab')2, Fv, scFv, a diabody, a linear
antibody, or a multispecific antibody derived from any
antibodies according to any of claims 24 to 34.

36. Any one polypeptide selected from the group

consisting of the following 1) to 20):



835 840 845 atg gac tgc ccg agc gcc ctg cac caa ctc

atg ctg gac tat tag cag 2592 Met .Asp Cys Pro Ser Al a
LeUH s Gn Leu Met Leu Asp Cys Trp @ n 850 855 860

aag gac cgc aac cac cgg ccggag ttc ggc caa att gtc

aac acg cta 2640 LYS Asp Arg Asn His Arg Pro Lys Phe
Gy Gn lle Val Asn Thr Leu 865 870 875 880 gac aag
atg &fcacpelumpertédeaaompygtsihg aaaamatnoahgigCgegGEnce
ctc 2688 Asp LYS Met Tie Arg Asn Pro Asn Ser Leu Lys
TRPZ SN tAda Py giiee 885 dgd®s895 ticcd ltctofagEQatid aac 35

.cta ccqg ctg ctg.gac cgc acg atc ccc gac tac 2736 Ser
l§e%h§| %eﬂu%nﬁi?nlgéﬁl 6 Leu Leu Asp Arg Tnr Ile Pro

Asp Tyr.900,905 910 acc aac.ttt aac acg ata gac gag
tag g¥gag§§l gépg%g“agﬁmgfbséﬁﬁ Q?Sleﬁgragé@ PReU2RAS

r%&e\éé'nfeés ByCathi NP oad Fod Aha ) &,lys gg/gtzggg%t ?15195 .3 9

0 925 cag fac aag gag aac ttc acc "aat

i@C%h@C%eégbn@@C1§ggi%%32 Gn Tyr Lys QU Ser Phe Ala
Asn Ala Gay Phe Thr Sér Phe ASP Va', 930 935 940 gtg

tct 8agzapglapgpaigegagmgacsahy &hCakd80 Qhiti@a0e@hlnce
act tta 2880 Val Ser Gn nmet net Met Qu Asp Il é Leu
IAPgeventely bgl kmIno bedd945s950 9%519600r0€t0096 RBG 37
.cag aaa aaa atc ctg aac-agt atc cag gtg atg cog aca
lQQ%Qe AFFUEPYeHLs SGLRILYS Lys Ile Leu Asn Ser Ile Gn
Val t Arg . Ala 965 970 975 cag atg aac cag at. cag
tct 0% gAY ¥PePt hEe 20PIP T P ANEERD AR B nadid R quSere

| .G U Val 980 985 <210> 20 <211> 986 <212> PRT
rggfggkﬁéﬁ% §3prBREC é&ﬁé>N?5'NéttﬂlaiEerAFEQA%B New 41

ig'¥hé|§eéh@nE8ulE§Hihgu Leu Pro Leu Leu 1 5 10 15

5) a polypeptide comprising an amino acid sequence
represented by amino acid Nos. 20 to 468 of SEQ ID NO:
107 irn the sequence listing;

6) a polypeptide comprising an amino acid sequence
represented by amino acid Nos. 20 to 468 of SEQ ID NO:
115 in the sequence listing;

7) a polypeptide comprising an amino acid seguence
represented by amino acid Nos. 20 to 138 of SEQ ID NO:
107 in the sequence listing; .

8) a polypeptide comprising an amino acid seguence
represented by amino acid Nos. 20 to 138 of SEQ ID NO:
115 in the sequence listing;

9) a polypeptide comprising an amino acid seguence
represented by amino acid Nos. 21 to.239 of SEQ ID NO: 91

in the sequence listing;



Ala Ala Val Qu Gu Thr Leu net Asp Ser Thr. Thr Ala
Thr Ala AU 20 25 30 Leu Gy Trp Met Val His Pro Pro
Se7- Ay Trp Au AU Val Ser Ay 35 40 45 Tyr Asp Qu
Asn Met Asn Thr Ile Ara Thry syr dn Val Cys Asn Val

50 55 60 Page 22 Phe Gu er Ser G n Asn Asn Trp Leu
Arg Thr Lys Phe Ile Arg Arc 65 70 75 80 Arg Ay Al a
H s Afg Bl pobypeValdel uolbrikysgPae SatindahcABgségence
85 90 95 Cys Ser Ser Ile Pro Ser Val Pro dv Ser Cys
Nepg egan phamige atdg NoB 120 tie@3PyofMBEQTYD GOu 99
Al a Asp Phe Asp Ser Ala Thr Lys Thr Phe Pro 115 120

i ghepgeapepagelt l@t&nﬂsn Pro Trp Val Lys Val Asp Thr

e AI 135 140 d u Ser Phe Ser G n Val
Asp Lél E‘a?‘@'?“i&% ?/aFOWBFlEygglﬁa %@hnolaSl%ée%snce
he GI Pro Ser
Ké%qeﬂwBHt??r Leu lf€5 ?‘}85 I Isﬁe él% o 185 190 91
r l.e Ala Val Arc Va
lSh\gh%%%tgnﬁss lll%L&llnlgo Arg llelle Gn Asn Gy Al a

Ile Phe & 6019598@@d8050m§!f951-ﬂ% LEUamCno Gh¥i Al 8 Ghdhnce
Ser Thr Ser Leu Va Ala Ala Ara Gy 210 215 220 Sér

r@ps eldemtAlda bAsamAna Gl dGNesValz1Asp Vali Bro skbe thyRo: 99
Leu Tyr 225 230 235 240 Cys Asn Ay Asp Gy GQu Trp
ipedhgalsepuendee 1dsyiMgg Cys Met Cys 245 250 255 Lys
Ala Gy Phe Gu Ala Val Gu Asn Gy Thr Val Cys Arc

Ay &js 22BOlyBSPPYOe PPBEPSEFimvaThambhe &vEdAbagwsmce

Thr His 275 280 285
ggprégLntedpbgagmék% g%id Nos. 20 to 468 of SEQ ID NOC:

139 in the sequence listing:;

14) a polypeptide comprising an amino acid sequence
represented by amino acid Nos. 20 to 468 of SEQ ID NO:
147 in the sequence listing;

15) a polypeptide comprising an amino acid seguence
represented by amino acid Nos. 20 to 138 of SEQ ID NO:
139 in the sequence listing;

16) a polypeptide comprising an aminé acid sequence
represented by amino acid Nos. 20 to 138 of SEQ ID NO:
147 in the sequence listing;

17) a polypeptide comprising an amino acid seqguence
represented by amino acid Nos. 21 to 239 of SEQ ID NO:
123 in the sequence listing;

18) a polypeptide comprising an amino acid sequence
represented by amino acid Nos. 21 to 239 of SEQ ID NO:

131 in the sequence listing;



Cys Pro lle Asn Ser Arg Thr Thr. Ser Au Ay Al a Thr
n Cys Val 290 295 300 Cys Ara Asn Ay Tyr Ty' Arg
Ala Asp Leu Asp Pro Leu Asp Met Pro 305 310 315 320
Cvs Thy Thr Ile Pro Ser AI@LGPro Gn Ala val Ile Ser
Ser Val Asn 325 330335 Page 23 A u Thr Ser Leu Met
Leu Au Trp Thr Pro Pro Arg Asp Ser Gy Gy 340 345
350 APy & poAgpepeid¥atolyridshgl bt bhenEyschiSsS8fience
Gy Ser dy 355 360 365 Arg Ay Ala Cys Thr "Arg
r@spsre@eyltméipbacs@walo @cndTHpsAl 21Pto ARa 370 SET5 13880 :
Cé‘l Leu G Leu Thr Qu Pro Ara lle Tyr Ile Ser Asp
Y28y e dh ﬁl éeq§§9C§9él§§5n@®Oanﬁi s ThrGln Tyr Thr Phe
Gu gés @I a Val Asn Ay Val Thr Asp 405 410 415
dn Pr B0 KRERet APy SORPhIRANA) 8N SBRLVAl 2pbA PeEuahEe

| 430 G.n . Ala ALa P Ala Val S
Tl s 12, 85090 Bunala Hha B S Aaoveh 581
1§qr lInl %n'le'h %%Qn@%r I §§r An Pro Aso A n Pro Asn

Gy 450 455 eu Asp Tyr Gu Leu Gn Tyr

3Mr €hy hyss& b@i@&%& &4 154465 /gp4 r Asn
Ala Thr A asl ItJyLys Ser Pro L'll'hr Agﬁﬁgrlﬁréglafgﬁgyvm

3G.n 1B5 MO0sd4%bybH yoheUshYSSAL R Gryrb gpligs Tyy . Val
Phe G n Val Arg Ala Ara Thr 500 505 510 Val Ala Gy
SPyr © pharmadgucSerl GymbysiMedn TyhaPher & nzdhrpvet
515 520 525 Thr GQu Ala Glu Tyr Gn Thr Ser Ile Gn
R IiydngedtPlaBEUCREeaBB0LEES 540eckkd GrpmSeheSer
Ala Ala Gy Leu Val Phe Leu Ile Ala Val Val Val 545
a§56b§§%°§6 ccording to claims 1 to 36. .

40. A pharmaceutical comp051tlon for cancer treatment
characterized by comprising at least one antibody
selected from the antibodies according to claims 1 to 36.
41. A method for inhibiting tumor growth in a mammal,
comprising administering any antibody selected from the
group consisting of antibodies according'to claims 1 to
36, 39, and 40.

42. The method for inhibiting tumor growth according to
claim 41, .characterized in that the tumor is a tumor
expressing EPHAZ.

43. A polynucleotide encoding an antibody accdrding to
any one of claims 1 to 36.

44. A host cell transformed with a polynucleotide
~according to claim 43.

45. A method for producing an antibody using a host cell

according to claim 44.



<110>
<120>
<130>

<150>
<151>

<160>
<170>

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

<220>
<221>
<222>

<400>

atg 989
Met Glu

—

ctg
Leu

>Q
A
o

gac Tttt
Asp Phe

‘ggc aaa ggg tgg gac ctg atg

Gly Lys
50

tac atg tac tcc gtg tgc aac gtg atg tct
Tyr Met Tyr Ser val Cys Asn val Met Ser

65

ctc cgc
Leu Arg

gag ctc
Glu Leu

age tcc
Ser ser

gac tac
AsSp Tyr
130

acg
Ala

= H
It

wvi(d rt

aag
LysS

<0
™t
—10

Ile Ala lie Val Cys Asr. Arc Ara Ay Phe @ u Ara Ala
ASP Ser @ u 565 570 575 Tyr Thr Asp Lys Leu G n H's
Tyr Thr Ser Ay H's Met Thr Pro Gy 580 585 590 Me.
Lys Ile Tyr --le ASO Pro Phe Thr Tyr Qu ASP Pro Asn
Gu Ala 595 6 R 4 Val Arg Gu Phe Ala Lys
Gulle Asp ||£e)%§ggéc@%§9 NGZL slle Gu 610 615 620
DAGInHNadANHce cGMpaNA, aL B e U Phe @y du Vval Cys Ser
Aé Leu.ngZS 630 635 640 Lys Leu Pro Ay Lys Arg
Art’j‘ =T*|' PRE' P081€°Al a I1e Lys Thr Leu Lys 645 650 655
popefr-&#og3Tyr Thr Glu Lys G n Arg Arg Asp Phe Leu Ser
Gu Ala Ser 660 665 670 Ile Met Gy An Phe Asp Hi s
gaﬁ@giﬁﬁ%ﬁ' lle Hs Leu Gu Gy Val 675 680 685 Val
r S Ser Thr Pro Val Met Ile Ile Thr Au Phe Met
183 u Asn 690 695 700 Gy Ser Leu Asp Ser Phe Leu Arg
A@n Asn Asp GIy G n Phe Thr val 705 710 715 720 Ile
P@eﬁti'éu’eVéTO'@y Met Leu Arg Gy Ile Ala.Ala Ay Met
1Lys Tyr _725 730 735 Leu Ala Asp Met Asn Tyr Val H's
2A1g Asp Leu Ala Ala Arg Asn Ile 740 745 750 Leu Val
DMsn Ser Asn Leu Val Cys Lys Val Ser Asp Phe Gy Leu
Hagy SaMERS760 765 Arg Phe Leu @ u Asp Asp Thr Ser Asp
Pro Thr Tyr Thr Ser Ala Leu 770 775 780 dy dy Lys
Ile Pro lle Arg Trp Thr Ala Pro Gu Ala lle G n Tyr
(3585 %g?l\?% 800 Arg Lys Phe Thr Ser Ala Ser Asp Val
Tyr Ay pie Val Met 805 810 815 Trp du Val

1I\/la‘t Ser Tyr Gy Gu Arg Pro Tyr Trp ASP Met Thr Asn
81‘,/_t0c825c|c83@cr CgC gcc tgc TTC goc ctg ctg tgg ggc tot 48
Leu GIn Ala Ala Arg Ala Cys Phe Ala Leu Leu Trp y Cys

5 10

}= O
Ul——'l

gcc gcg gcec geg gd C aag gty gta ctg ctg 96
Ala Ala Ala Ala A y Lys val val Leu Leu
20 25 30

Q
— 0
o
a]
[a}]
Q
o | p)
[wulil o¥)
Q
t

angQ

gct gca gct g
Aia Ala Ala Gy
35

jelile]
N
+
(@]
(p]le}
e (o]

C tgg ctc aca cac ccg tat 144
y Trp Leu Thr His Pro Tyr

<
[al(e]
—0
<
B oQ
o —

Y]
30

aac atc atg aat gac atg ccg atc 192
Asn Ile Met Asn Asp Met Pro Ile

[2Nq]

Gly Trp Asp Leu Met

o g C tgg 240
vy ASp Gin Asp Asn Trp
80

gag cgt arc ttc att 288
e Tie

~N QO
Ut —1Q
<N
Q

o

0

0

Y

ta}

o]

Y]

s

ja¥]

o

a)

acc aac togg gtg tac cga gga gag
Thr Asn Trp val Tyr Arg Gly Glu .
85 90 85

— M

>\
vt
(&)
—
| el
>
-
a rt
H
—t
(1]
0
=y
D

aag Ttt act gta cgt gac tgc aac agc ttc cct ggrt
Lys Phe Thr val Arg Asp Cys Asn Ser Phe Pro Gly
100 105 110

tgc aag gag act TTC aac CTtC tac tat

. gce tCcg gac ctg 384
Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Ala \

C acc aac ttc cag aag Cgc Ctg ttc acc aag att gac acc 432
y Thr Asn Phe Gin Lys Arg Leu Phe Thr Lys Ile Asp Thr
135

gca cgcC cac 480
! Glu Aia Arg His
150 155 160

o
et
(@]
>
wn
O rt
[g1{e}
(el (e]

aac

tcc gtg ccg ctc acc cgc aaa 528
Asn

c agag {
¢ Ser vali Gly Pro Leu Tnr Arg Lys
el

<1

xa



Sty

TCcC
Ser

tgc
Cys

cccC
Pro

acc
Thr
305

{

Ala

gcc
Ala

gac
ASp

tgc
Cys

tac
Tyr
385

. gac
ASp

agc
Ser

ttc
Phe

gtc
val

cac
His
210

gtg
val

tgc
Cys
290

tcc
Ser

tcg
Ser

gt
va

agc
ser

tgg
Trp
370

tcg
ser

G@n Asp Val Ile Asn Ala Ile Qu A n Asp Tyr Arg Leu
Pro Pro Pro 835 840 845 Met Asp Cys Pro Ser Ala Leu
Hs Gn Leu Met Leu Asp Cys Trp G n 850 855 860 Lys
Asp Arc Asn His Arg Pro Lys Phe Gy G n ale Val Asn
Thr Leu 865 870 875 880 Page 25 Asp Lys Me: Ile Arg
Asn Pr n Ser Leu Lys a Mt Ala Pro 885 890
895 Sef%gg:r Ay lle Asnlfé()eu Pro Leu Leu kﬁ% Arg Thr
Hakecter QCMpCT%ag g80Rr1 806091 c T 9§$rgg§hetgAsm':Thr Val 6
ngpﬁ AlarFheLeln &Fp IR GlY & Iy Sy e gi bals Lgpo 925
Gn Tyr Lys Gu Ser e Ala Asn Ala Phe Thr Ser
dohegAspadalac &30 a935tP4QcVadagSetg Gty dkt gbetccyet G 24
AMgpval gytayrAexs Vab @y PYtalGiThrel ¢gu @U56950.2955 960
Ba Ay Hs Gn B8 Lys Ile Leu ASR5Ser :le G n Val
MRt cAr afRc 965 B3¢0, 3E dhiMata ASR Q@ ct) %](]:@ n Segy;
Ahal Pd G Vathr 980 A985G1y<220Ap1A¥2 PEo. s30Lex 212> DNA
<213> Artificidl Sequence <220820<223> PCR priner 15

g%‘éog% géc 434 ""S“%nggg &g@%&@t@ggg%%gt 9% Qqr<210>,2¢
«aldR 30r S2108 KoL &xa Avdli TaTipa gencny <220>
<223> PCR 330i mer 16 235 240
CCC cgt atg cac tgt gca gtg gat g?c gag tgg ctg gtg ccc 768
Pro Arg Met His Cys Ala val Asp Gly Glu Trp Leu val Pro
245 250 255
cag tgc ctg tgc cag gca g?c tac gag aag gtg gag gat gcc 816
Gln Cys Leu Cys Gin Ala Gly Tyr Giu Lys val Glu Asp Ala
260 265 270
gcc tgc tcg cct gga trt Tttt aag Tttt gag gca tCt gag agc 864
Ala Cys Ser Pro Gly Phe Phe Lys Phe Glu Ala Ser Glu Ser
275 280 285
Ttg gag tgc cCt gag cac acg ctg cca tcc cct gag g?t gcc 912
Leu Giu Cys Pro Glu His Thr Leu Pro Ser Pro Glu Gly Ala
295 300
TgCc gag tgt gag gaa g?c ttc ttc cgg 0ca CCt cag gac cca 960
Cys Giu Cys Glu Glu Gly Phe Phe Arg Aia Pro Gin Asp Pro
310 _ 315 320
atg cCct tgc aca cga CCC CCC tCc gec cca cac tac ctc aca 1008
Met Pro Cys Thr Arg Pro Pro Ser Ala Pro His Tyr Leu Thr
325 330 335
g?c atg ggt gcc aag gtg gag ctg cgc tgg acg ccc cct cag 1056
Gly Met Gly Ala Lys val Gliu Leu Arg Trp Thr Pro Pro Gin
340 345 350
ggg 9gc cgc gag gac att grtc tac agc gtc acc tgc gaa cad 1104
Gly Gly Arg Glu Asp Ile val Tyr Ser Vval Thr Cys Glu G1n
355 360 ' 365
Ccc gag tct ggg gaa tgc ggg ccg tgt gag gcc agt gtg cgc 1152
Pro Glu Ser Gly Giu Cys Gly Pro Cys Glu Ala Ser val Arg
375 380
gag cCt cCt cac gga Ctg acc €gc acc agt gtg aca gtg agce 1200
Glu Pro Pro His Gly Leu Thr Arg Thr Ser val Thr val ser
390 395 400
gag ccc cac atg aac tac acc ttc acc dtg gag gcc'cgc aat 1248
Glu Pro His Met Asn Tyr Thr pne Thr val Glu Ala Arg Asn
405 410 415
tca ggc Ctg gta acc agc Ccgc agc ttc cgt act gcc agt gtc 1296
Ser Gly Leu val Thr ser Arg Ser Phe Arg Thr Ala Ser vai
420 425 430
aac cag aca gag CCC ccc aag gtg agg ctg gag ggc cgc agc 1344
Asn Gln Thr Glu Pro Pro Lys val Arg Leu Glu Gly Argc Ser

Page 2



cga
465

agce
Ser

ctg
Leu

ccg
Pro

gt
va
545

agg
Arg

aca
Thr

cat
HYs

gag
Gly
625

gtg
val

cga
Arg

cac
H1s

atg
Met

¢gg
Arg

acc
Thr
450

gt
Va

tac
Tyr

<400> 22 aaagat atct catggcaact tctcctgaat 30 <210> 23
<211> 22 <212> DNA <213> Artificial Sequence <220>
<223> PCR primer 17 <400> 23 caccat ggag ctggcggcct tg
22 <210> 24 <211> 21 <212> DNA <213> Artificial
Sequence Page 26 <220> <223> PCR prinmer 18 <400> 24
“Beccactacc acgtcddfac c 21 <210>425 <211> 3804 <212>

N ég%§>éﬁgn9 sq iLen §400> 25 ccgcggecge ccccett C
SN e T R e
ccctcttgec ccegygagecc gcaagcaceeo aagt at gcac cggcacagac
ﬁt g?ag%tééaézgg Ctggétéac caggtaggc%gggaccgacct ag 1440
a c a adgt®gca ;
gggéaaggtgggaac%cacc yaccgggécé Scagt@%%géE%%bgtccttcc
240 H%gcagaatat ccaggaggt g cagggctacg tgctcatcac ;
A ¢8R ot 8aPRA0EIBANC T cabEtagCacEmagetdjcaa 148
"2l ?'gﬁé%ga%cg@cﬁﬁcg%yctzgg gAggde' dact ‘a‘f”a§8§ 360 |
t ggccgt gct agacaat aga gacccgctga acaataccac ccctgtcaca
ggrclecaA20ac caggayyced a@ackcconacttcgaa 1536
gg%c ggﬂé@é”‘kjai%‘f t@ﬁaé%?@&@g%?ganéfé@ L dPE@Edeg
gaatccccag ctctactact.aggacacgat tttgtggaag gacatcttcc
a40gopgaagracaae ceagdetggat glcacacdgaatagagastaa 1584
Ceatlrdgyds yceeodyackabBis ot §oe ctlocThat gt gieaag

5gljctcccggt actggg)&gga gagttctgag gsgt’t gt caaa 660

gga tct ggc aac ttg gcg gtg att ggc ggc gtg gct gtc ggt 16
Gly ser Gly Asn Leu Ala val Ile Gly Gly val Ala val Gly
335 540

(€8]
rJ

Ctg ctt ctg gtg Ctg gca gga gtt ggc ttc ttt atc cac cgc 1680
Leu Leu Leu val Leu Ala Gly val Giy Phe Phe Ile His Arg
550 535 560
aag aac cag cgt gcc cgc cag tcc CCg gag gac gtt tac ttc 1728
Lys Asn Gin Arg Ala Arg Glin Ser Pro Glu Asp val Tyr Phe
565 570 575
TCa gaa caa Cctg aag cCC Ctg aag aca tac gtg gac ccc cac 1776
Ser Glu Gin Leu Lys Pro Leu Lys Thr Tyr vai Asp Pro His
580 585 590
gag gac ccc aac cag gct gtg ttg aag trc act acc gag atc 1824
Glu Asp Pro Asn Gin Ala val Leu Lys Phe Thr Thr Glu Ile
595 600 605
Tcc tgt gtc act cgg cag aag gtg atc gga gca gga gag trt 1872
Ser Cys val Thr arg Gln Lys val Ile Gly Ala Gly Glu Phe
615 620
gtg tac aag ggc atg ctg aag aca tcc tcg g?g aag aag gag 1920
val Tyr Lys Gly MeT Leu Lys Thr Ser Ser Gly Lys Lys Glu
630 635 640
gtg gcc atc aag acg Ctg aaa gcC ggc tac aca gag aag cag 1968
val Ala Ile Lys Tnr ieu Lys Ala Gly Tyr Thr Glu Lys Gln
645 650 6355
gac TtcC Cctc ggc gag gcc gge atc atg ggc cag ttc age cac 2016
Asp Phe Leu G!y Glu Ala Gty Ile Met Gly Gin Phe Ser His
660 665 670
atc atc cgc cta gag ggc gtc arc tcc aaa tac aag ccc atg 2064
» ITe Ile Arg Leu Giu Gly val Ile Ser Lys Tyr Lys Pro Me:
675 680 685
atc act gag tac atg gag aat ggg gcc ctg gac aag trc ct: 2112
Ile Thr Glu Tyr Met Glu Asn Gly Ala Leu Asp Lys Phe Leu
695 700
aag gat ggc gag ttc agc dgtg ctg cag <tg gtg dgc atg ctg 2160
Lys Asp Gly Glu Phe Ser vai Leu Gin Leu val Gly Met Leu



705

cgg
Arg

cac
His

tgc
Cys

u

Glu

gcc
Ala
785
tag
Trp

CcCcC
Pro

sty

ctc
Leu

gct
Ala
865

Cctc
Leu

age
Ser

ctg
Leu

ey

cgt
Arg

aag
Lys \

gcc
Ala
770

aag

acg
Thr

Q
)
Ite

Glu

tac
Tyr
930

g agg

T ctg

Leu

gcctgacgcg cactgtctgt gccggtaget gtgcccgctg caaggggcca
ctgcccactg 720 actgcctcca toagcagtgt gctaccagct
gcacaggccc caagcactct gactacctac, 780 cctgcctcca
cttcaaccac agtagcatct gtgagctgca ctocccagcc ctgatcacct
840 acaacacaga cacttctgag tccatgccca atcccgaggg

ccggt at ac tcatcccca 900 ctgtgtgac tccatggccc

t acaact acgntottct acgga cgtggg"a“t cc tgcaccctcgg7
dret gL eeet gfIC acaaneata gaagt §acagc Gagaggakgy A3 Caca@m
Tigt geg@dat G HORO: ycafraaaucAt ghgyoecassrargt actlatg

gt ct agdéat aaaacactta cddfaggtaa 1080 gddtagttac

ag at g t g t aga
il ot i e
caac#t gcc ccgct ccageé43200 caaagcaactstcaagt gt t t

g%lc; Cct gg aatca ag ttaccta tacatctcaa 126

R Gt i e o i Bl 8D o gcaddls

#sccgaggac 13 20 Tpat t ct gaa caat ggmgcc tactcgctga

%gtgcaag g gcatc a%egog%téa (1%?0 %ctccctgc 2352
g c cacccace -

144% tct Sgttcyg3 ca%g g ccqtggggéec%%caac tca

gaacccgcac caagctctgc 1500 tccacactgc caaccgacca

S B R A SR TOLT 0G0k Reas" dhocPEC ALk Yhat ot caac

tgcaaccaat 1620 Page 27 tccttcggag ccagaaatgc

< ga aacegagt@zcuagmgg getacccosa t 488 2448
%ggg Ogcvébd’&(’fa’é'f%ﬁ'ft gFgJ@ abtc gggﬁg ‘tcﬂagccccag
aatggctcag 1740 tgacctgttt tagaccggag ¢ accagt

tdgiagcedg ttgcxacaci:ataa@ aacclamal8Oarcahtcdpgegt 2496

rgfc@&%clt@c Set degcat avet gazsc@}acﬁm:wac Aagrgcccat ct
18662Vggaagtttcc aaa ééggag ggcgcat oc83%gect t gecc

68 GRACLUC 288 CLRCKESHad 92 gt HROGLCHrHGRLJALRAT 2544
gortigeceey Tacgagcagagsagncagec cdercApachs cya A880

8&at ctct gc ggt ggt Befac attctactgg t8ytggtctt aagggt ggtc
5{ 9:%93{&& 894& LeRlGa000 RCUGRAAGAY AaQA ££09a 597

aOacgad k g@a‘ﬂqgan:fé gtg@g\ga% E@Op%mgﬁmagt ’

ggaacccctg aca&:ot aacg gagcgatgc&ﬁocaaccaagcg cagat gcgga
2160 _tcctgaaa

%gga%ggtrga gettag
At igcads o dead 200t g pas géatc 2040
cctgatgggg saaaat gt gaa aattccsazgtg gccat caaag 2

ttaaga a aaacacatcc CCC&&%&CC& acaaa aaat Cttagacgﬁg
E%t%z@gﬁ%aa b Easciotih Rdobrotird: Faig rece
gcca Cagey ‘catclgcita acgggcacag 2 gegct ggt
gacacaactt atgccctatg gctgcct ctt agaccat gtc cgggaaaacc

S s Sl

ctcat acaca gggacttggc cgctcggaac gt gct aot ca 2580

agacceaq pCatay caaatadt de@agacead ¢ %cwgch @cggct geisd
? ca’@t“géb@ MEg401 N cTaYga'@*i‘a cat e Bpateagydgtadgg
tccat caa gt ggat g g ctagagtcca 2
act gcc atc gag aag gtg cag atg acc aac gac gac atc 2832
Thr Ala Ile Giu Lys val Gin Met Thr Asn Asp Asp Ile
935 940
att ggg gtg cgg Ctg CCC ggc cac cag aag cgc atc gcc tac 2880
Iie Gly val Arg¢ Leu Pro Gly His Gin Lys Arg Tie Ala Tyr
950 955 960
ctg gga ctc aag gac cag gt? aac act gtg ggg atc ccc atc 2928
Leu Gly Leu Lys Asp Gin val Asn Thr val Gly Ile Pro Iie
965 970 975
2931

Page 4



ttctccgecco gcggttcacc caccagagtg atgtgtggag ttatagtgtg
actgtatgag 2760 agctgatgac ttttggogcc aaaccttacg
at ggaat ccc agcccgggag atccctgacc 2820 tgctggaaaa
agggaaacag ctgccccaac cccccatctg caccattgat atctacataa
2880 tcatggtcaa atgttggatg attgactctg aatatcagcc

510 aagattccgg gaattaatgt 2940 ctgaattctc ccacatgacc

:ZL; gggggaccccc agcgcetttgt ggtcatccag aat gaggact 3000

<212> pkEgacccagc cagtcccttg gacagcacct tctaccgctc actactagag

<213> Hgacaabgesa 3060 tgggggacct ggtggatgct gaagagtatc

400 t ggt acccca gcagaacttc ttctgtccag 3120 accctgcccc

<*WY> ‘aagcact ggg gacat agt cc accacaggca ccgcagctca tctaccagga

met Glu 3d8GInIARIGRALGY LHUAGGE 0aGaAGE Q_Qgglgéuggrﬁ%qgc&fst aa

1 agaggaggc: cccaaatctc 3240 cactggcacc ctigcgaaagg
actggctccg atgtatttaa tggtaacctg ggaataagga 3300

Ala Leu G89GG330AY Agggg%aﬂﬁa%ﬁt&gycfggae%a\%aqaecﬁagccm ctacag
cggtacagtg aggagcccac gtacccctgocc ctt aga
ctoatgacta cattaccccc ctgacctcca 3420 gcccccagcec

agtat gf g aaccaacca ttcaacc c ageecee regeeceegag

Asp Phe %g%%\ agbacc%fgy gﬁlgﬁgt ébTE%éf¥t§§t§ YtrgechLt ct
ggaaaaggcc aagactctct 3540 ccccagggaa aaat ggggtc

] gicaaagacg trettgectt taqgggtgcc gt aaaaaacc 3600

Oy Lys dPattht -§adktcetagsaga @aéﬂ%‘ét%”cb’@cf“éhé’@é Etsaccct cct
cctgccttca 3665 Page 28 gcccaacctt caacaacctc
tattacta accaggaccc accagaacag ggagctccac 3720

Tyr Met E&E\gﬁﬁcﬂ aaﬁ@ggaba?"éc%%rcééz&goa@h“aee@aga atracct gggt
ctagacgtgc 780 cagtgggaaa7gggtgggcgc accg

<210> 26 <211> 8 <212> PRT <213> Mius muscui us <400>

Leu Arg 26rldse Gim veeurwahrddaiySeiu Gty Puoardl 15e pe210m 27
<211> 1% <212> PRT <213%0 Mus nuscui us <400> 27 Asp
Vai Leu Met_ Thr A n Ser Pro Leu Ser Leu 1 5 10

Glu Leu €2305he28nr val Arg Asp Cys Asn Ser Phe Pro Gly Gly Ala
100 105 110

ser Ser Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Ala Glu Ser Asp Leu
115 120 125

Asp Tyr Gly Thr Asn Phe GIn Lys Arg Leu Phe Thr Lys Ije Asp Thr
130 135 140

Ile Ala Pro Asp Glu Ile Thr val Ser Ser Asp Phe Giu Ala Arg His
145 150 _ 155 ' 160

val Lys Leu Asn val Glu Glu Arg Ser val Gly Pro Leu Thr Arg Lys
165 170 17

U

Gly Phe Tyr Leu Ala Phe GIn Asp Ile Gly Al val Ala Leu Leu
180 185 190

[a}]
N
<
[

Ser val Arg val Tyr Tyr Lys Lys Cys Pro Glu Leu Leu Gin Gly Leu

Ala His Phe Pro Glu Thr Ile Ala Giy Ser Asp Ala Pro Ser Leu Ala
210 215 220 :

Thr val Ala Gly Thr Cys val Asp His Aia val val Pro Pro Gly Gly
225 230 235 240



<211> 9 <212> PRT <213> Mus nuscui us <400> 28 dn
lie An Leu Val An Ser Gy Pro 1 5 <210> 29 <211>
19 <212> PRT <213> Mus nuscul us <400> 29 Asp Val Leu
Met Thr Gn Thr Pro Leu Ser Leu Pro Val Ser Leu Ay 1
5 10 15 Asp Gn Ala <210> 30 <211> 27 <212> DNA
- <213> Artifici aI equeg 20> <223> PCR pri ner
U eIV BBapie ey 0t S%° ¢dgat ?gg a@b‘c‘:érﬁf’c‘-*t%ggkcct’"C’Z?
<210> 321 Page 29 <211> <212> DNA <21 Artificial
Se uence <220> <223> PCR Primer M GZAEVRl <400> 31
Ile Gly g %gtl@thC\ét tsi“ad‘dégg ngvecabyays a4 13% u 431051232 <211>
12> DNA <213> APtificial Sequentd

Cys Gin Ala Cys Ser Pro Gly Phe Phe Lys Phe Glu Ala ser Giu Sser
275 280 285

-1

Pro Cys Leu Giu Cys Pro Glu His Thr Leu Pro Ser Pro Glu Gly Ala
290 295 300

Thr Ser Cys Glu Cys Glu Glu Gly Phe Phe Arg Ala Pro Gln Asp Pro
305 310 | 315 320

Ala sSer Met Pro Cys Thr Arg Pro Pro Ser Ala Pro His Tyr Leu Thr
325 330 335

Ala val Gly Met Gly Ala Lys val Glu i Arg Trp Thr Pro Pro Gln
340 345 350

-
()
o

AsSp Ser Gly Arg Glu Asp Ile val Tyr ser val Thr Cys Glu GlIn

360 365

wo
ur—
un

Cys Trp Pro Glu Ser Gly Glu Cys Gly Pro Cys Glu Ala Ser val Arg
370 375 380

r Ser Glu Pro Pro His Gly Leu Thr Arg Thr.Ser val Thr val ser
5 390 395 400

w —
00

Asp Leu Glu Pro His Met Asn Tyr Thr Phe Thr val Glu Ala Arg Asn
405 410 415

Gly val ser Gly Leu val Thr ser Arg Ser Phe Arg Thr Ala Ser val
420 425 430

Ser Ile Asn GIn Tnr Glu Pro Pro Lys val Arg Leu Giu Gly Arg Ser
435 440 445

Thr Thr Ser Leu Ser val

Ser Trp Ser Ile Pro Pro Pro Gin Gin Ser

450 455 460
Arg val Trp Lvys Tyr Glu val Thr Tyr Arg Lys Lys Gly Asp Ser Asn
465 470 475 480

Ser Tyr Asn val Arg Arg Thr Giu Gly Phe Ser val Thr Leu Asp Asp
485 490 495

Leu Ala Pro Asp Tnr Thr Tyr Leu vai Gin val Gin Ala Leu Thr Gln
500 505 510



<220> <223> PCR Primer MK19EIF1 <400> 32 aagaattcat
gaagttgcct gttagg 26 <210> 33 <211> 32 <212> DNA
<213> Artificial Sequence <220> <223> PCR Priner
KEVR1L <400> 33 aagatatctt aacactcatt cctgttaaaa ct 32
_ <210> 34 <211> 1350 <212> DNA <213> Mus nuscul us
Giu Gly 220 %2213 \CB&- 1222val( k) s -113bRY Gir4DR> 134 weac atc
dag ttg ate cag t¢0 aaa cct aag ct@baac aaa cct agga
gag 48 Gn lle Gn Leu Val Gn ser Gy Pro Gu Leu
Pro Glu ¢NSseY 1P AsE¥u @AM daB 110 BY s A Ot K148 "Jth% tcec toc
530 aag act tct gagstat ac-- ttc acadccac tat 96 hr Val
Lys Ile Ser Cys Lys Ala Ser Gy Tyr Tnr Phe Tnr Hi s
Tyr 20 25 a,-ar t c .act_ cca gga
vl Vel B, T e N b AR R Tl e
Gn Ala Pro Gy Lys Ay Leu Lys Trp Met 35 40 45 gac
i tog ata.aac acci tac act aaad%z_i\_g cca ac,a}tat act gat
T4 ATS et 11957 19 -l dast MUY YAE 16 U Pro
Tnr Tyr a Asp Asp Phe 50 55 60 aag gga cog ttt qcc
ttc tct ttg gaa acc tct acc_aac act acc ttt 240 Lys
Ser Lys G u &y PRie ‘—AFaPrF@hgg‘.Séﬁ’sLHU &G ASRrPrAItE SSer Tnr
Al a°Phe 65 70 75 80 °° >

Thr Tyr Glu Asp Pro Asn Gin Ala val Leu Lys Phe Thr Thr Giu Ile
595 600 605

His Pro Ser Cys val Tnr Arg Gln Lys val Ile

/ Ala Giy Giu Phe
610 ol

2
%3]
[e22A]
N - |
o<

Gly Glu val Tyr Lys Gly Met Leu Lys Thr Ser Ser Gly Lys Lys Glu
625 630 835 640

val Pro val Ala Ile Lys Thr Leu Lys Ala Gly Tyr Thr Giu L
645 650 )

Arg val Asp Phe Leu Gly Giu Ala Giy Ile Met Gly GIn Phe Ser His
660 665 670

His Asn e Iie Arg Leu Glu Gly val Ile Ser Lys Tyr Lys Pro Met

Met ITe Ile Thr Glu Tyr Met Glu Asn Gly Ala Leu Asp Lys Phe Leu
690 695 700

Arg Glu Lys Asp Gly Glu Phe Ser va'i Leu Gin Leu val Gly Met Leu
705 710 715 720

Arg

(1)
=
<<

Ile Ala Ala Gly Met Lys Tyr Leu Ala Asn Met Asn Tyr val
725 730 735

His Arg Asp Leu Ala Ala Arg Asn Ile Leu val Asn Ser Asn Leu val
740 745 750

Cys Lys val Ser Asp Phe Giy Leu Ser Arg val Leu Glu Asp Asp Pro
7553 760 765

Giu Ala Thr Tyr Thr Thr Ser Gly Giy Lys Ile Pro Ile Arg Trp Thr
770 775 780

Page 7



ttg cag atc aac aac ctc aaa aat gag gac acg act ac.
=mat ttc tat 288 Leu Gn Ile Asn Asr Leu Lys Asn Qu
Asp Thr Ala Tr Tyr Phe Cys Page 30 85 90 95 aca acc
tac tat agg tac gaa aga gac ttt gac tac tag gac caa
gac 336 Ala Thr Tyr Tyr Ara Tyr GQu Arg ASP Phe Asp

Ala pro dwr aATE i ¥e/Grpr Gy 109 phO5THAGe-a0G agt sghcvAaca gtc
785 tcc tca gct®@aa aca aca gcc’€ca tcg gtc tat 884 Thr
Thr Leu Thr Val Ser Ser Ala Lys Thr Thr Ala Pro Ser
Trp ser MR cTYT1L10a 1190+ 123 662 Gl In@CGhEOr Bt 81 958, 9at aca
P act g9cgoscc tcg g-t?rg) act gaba 432 Pr% Le%%ggll;a ro Val
Cys Ay Asp Thr Thr Gy Ser Ser Val Thr Leu 130 135
40 aga tac_ctg gtg aat tat ttc cct gag cca gto
ro Tyr T AR LGP udn it B )RE wi VA e W, S e
Pro Au Pro VaThr Leu Thr Trp 145 150 155 160 aac tct
v pre Jaa tcc ctAg tcc agt g%é ta cac acc ttc cca act gtc
Gly Phe 1% L6987 OAEN SP M3y ASRiOVEelireerr gz &y VAl CHi s Thr
e Pro Ala vVal Leu 165 170 175 <cag tct gac ctc tac
acc ctc agc agc tca gtg act ata acc tcg aac 576 Gn
Leu "é‘?g 'Sy CAB -MSelimPry! DTN Gél ASEr A@eﬁ"%ewg\/aro Tys R Thr
0 Ser ser 180 18%°190 acc tag c&aac cag tcc atc acc
tgc aat gta gcc cac ccg aca agc 624 Tnr Trp Pro Ser
Ala Asp @ vBérsdrl &l dheuCysy Agn al T1AlAagH R Pro slpasSer 195
865 200 205 agé’@cc aag gta gac®4ag aaa att gag 8%t aga
gag ccc aca atc aag 672 Ser Thr Lys Val Asp Lys Lys
Leu Lys tThe L€LuaTRr asfrrgheGhyp Pro AMar vhl esekysie2b@g 2p 820 ccc
tgt cct8%ca tgc aaa tac &Pa gca cct aac &% ttg gat
gaa cca 720 Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro
ser Thr A8h diUsded 1@ 1 yAy Bre M5 A230rhe35224Qr digCreic ttc
atc 9obc cct cca aag @0€ aag aat gta cwedatg atc tcc
768 Ser val Phe Ile Phe Pro Pro Lys lie Lys Asp Val
Leu Glu SEM YRt L)lsI Fe D812 8Pn %@O A2 61648 sABffe (B %lt a,gic aca
bot gta pta atg gatpate aac gag gavrgac 8 6
Gly Tyr Tnr Ala ITe Giu Lys vai val Gin Met Thr Asn Asp Asp Ile
930 935 940
Lvs Arg Ile Gly val Arg Leu Pro Giy His GlIn Lys Arg Ile Ala Tyr
945 950 955 960
Ser Leu Leu Gly Leu Lys Asp Gln val Asn Thr val Gly Ile Pro Ile
965 970 975
<210> 3
<21i> 55
<2i2> DNA
<213> rtificial Sequence
<220>
<223> PCR primer 1
<400> 3
ggggacaadt ttgtacaaaa aagcaggctt cgggagatcdg accgagagcg agaag 53
<210> 4
<211l> 66
<212> DNa
<213> Artificial sequence
<220>
<223> PCR primer 2

Page §



Leu Ser Pro Ile Val Thr Cys Val Caf Val Asp AT Ser Wi
Asp Asp 260 265 270 cca gat gtc cag atc agc tag ttt
atc aac aac gta gaa gta cac aca 864 Pro Asp Val Gn
Ile Ser Trp Phe Va! Asn Asn Val GQu Val H's Thr 275
280 285 act cag aca caa acc cat aga gag gat tac aac
<400> 4apt act ctc t9 912 Ala Gn Thr Gn Thr His Arg
ggggaccaqy FrASHARGR “R&Et TCTRFA92EHI%E GTVA25%D T985cx(539gt ¢ OO
gtcctt act gcc ctc ccc atc cap cac cag gac tag atg apt_ gacgg
aag nag 960 Val Ser Ala Leu Pro lle Gn Hs Gn Asp
210> Trp Met  Ser Ay Lys Wi 305 310 315 320 ttc aaa tac
<211- 2gag gtc aac aac aaa aac ctc cca gcg ccc atc can aaa
<212> DpNHO8 Phe Lys Cys Lys Val Asn ASn Lys Asp Leu Pro Al a
<213> APriocikfi®l Geauelicg 325 330 335 acc atc tca aaa ccc aaa
<20- @go tca gta aga act cca cap gta tat atc 1056 Thr Ile
<273 pofferLys Pro Lys Ay Ser Val Arg Ala Pro G n Val Tyr
Val 340 345 350 ttg cct cca cca aaa aaa gag atg act
<400> 5gag aaa cag gtc act ctg acc 1104 Leu Pro Pro Pro du
ctgtoog9syy LFCGC%FCI%? FRECEYE Lys Gr Val Thr Leu Thr Page 31 29
355 360 365 tgc atg gtc aca gac ttc atg cct aaa gac
<210> o6att tac gto gag tgg acc 1152 Cys Met Val Thr Asp Phe
:ﬁg gg/ﬁ; Pro Gu Asp ile Tyr Va' Gu Trp Thr 370 375 380
T3 : a aca gag cta aac tac aag aac act aaa
e3> ccajz@g %t%g 00 Asn Asn Ay Lys Thr A u Leu Asn Tyr
<220>  Lys Asn Thr GQu Pro Val Leu 385 390 395 400 aac tct
<223> PHHeTa§ _tct tac ttc atg tac agc aag ctg aaa ato aaa
<400> ¢dag 1248 Asp Ser Asp Gy Ser Tyr Phe Met Tyr Ser Lys
gatggggakelcAbBadfal €dadctysc405 410 415 aag aac tgg gtg gaasp
aga aat agc tac tcc tgt tca gta gtc cac gag 1296 Lys
<10- 7Asn Trp val du Arg Asn Ser Tyr Ser Cys Ser Val Val
<711> 2b|5§ A u 420 425 430 g9t ctg cac aat cac cac acg act
<212> DpaAag agc ttc tcc cgg act ccg ggt 1344 Gy Leu Hs Asn
<213> AfFEsTigig] Heoudhne Lys Ser Phe Ser Arg Thr Pro Gy

<220> .
<223> EPHA2 mutated sequence

<220>
<22i> (DS
<222> (33)..(2960)
<400> 7
tcggggatcg gaccgagagc gagaagcgcg gc atg gag CcTc cag gca gcc cgc 53
Met Glu Leu Gin Ala Ala Arg
1 5
gcc tgc ttc gcc ctg ctg tag g?c tgt acg ctg gcc gcg gcc gcg 9gcg 101
Ala Cys Phe Ala Leu Let Trp Gly Cys Ala Leu Ala Ala Ala Ala Ala
10C 20
gcg cag ggc aag gaa gtg gta ctg ctg gac ttt gct gca gct gga g?g 149
Ala GIn Gly Lys Glu vai val Leu Leu Asp Phe Ala Ala Aila Gly Gly
" 25 : 30 35
gag CTtC ggc Tgg CTC aca cac ¢cg tat ggc aaa ggg tgg gac ctg atg 197
Glu Leu Gly Trp Leu Thr His Pro Tyr Gly Lys Gly Trp Asp Leu Met
40 . 45 50 55
cag aac atc atg aat gac atg ccg afc tac atg tac tcc gtg tgc aac 245
GIn Asn Ile Met Asn Asp Met Pro Ile Tyr Me: Tyr Ser val Cys Asn
60 65 70
gtg atg TCT ggc gac cag gac aac tgg CtcC Cgc acc aac tgg gtg tac 293
val Met ser Gly Asp GIn Asp Asn Trp Leu Arg Thr Asn Trp val Tyr
75 80 85



cga
Arg

gac
ASD

aac
Asn
120

aag
LysS

gtc
val

Gy

tgc
cys
105

CTcC
Leu

N aOQa
o)y —Q
une N

0 rt

3rt
M ri

o
N
Q0

Thr

ttce
Phe

cCct
Pro

Ut

w nQ
BT

435 440 445 aaa tga 1350 LyS <210> 35 <211> 449
<212> PRT <213> Mus nusculus <400> 35 @n ile A n Leu
Val Adn Ser Gy Pro Qu LeU Lys Lys Pro dy u 15
10 15 Thr Val Lys Ile Ser Cys Lys Ala Ser Gy Tyr Thr
Phe Thr Hi's Tyr 20 25 30 Ser Met His Trp Val Lys Gn

SERAN0E B Sl TRt o 0 T

9%he 50 55 60 Lgs Ay Arg Phe AIaocPhe Ser Leu Qu Thr
Ser Ala Ser Thr Al a Phe 65 70 75 80 Leu Anlie Asn

Rhpran SRRy oY e
Agé IE”T%r YD yT® Af\rég g\l DAr p Tyr
Trp Gy Gn Gly 100 105 110 Thr Thr Leu Thr Val Ser
t86r I3y ACLPROTHFY PAE A9adFy GaSeﬁ*OCVQFC%%r; taq5ag20 1287
5 oT ﬁ%l UPrY vaP 'EYstd y ks ?)VTEP Eﬁ“y1 %r Ser
Val Thr Leu 130 135 140 Page 32 Ay Cys Leu Val Lys
@gytiy ecPlregPeior Gao RcoaValgcFheccl gat Tdag drp aci45 15485
PS5 ONT AYR BE AGPYTSel |9 dURSE S8 @UyIVmITFi s Thr
Phe Pro AI a Val Leu 16 170 175 G n Ser p Leu Tyr
abhr gdcewtSerag Ser cGercadabrdhuagvalg Fhe HBer gSergagl80 183D
SmOASDTIFrhn Tp Pt ABerHi@ MaBews| bea Far \(%A_SGN;NSWaI Al a
H s1Pro Ala Ser 195 Y0 205 16>

gtg ggg Ccg CTC acc cgc aaa g?c Ttc tac ctg gcc trc cag 581
val Gly Pro Leu Thr Arg Lys Gly Phe Tyr Leu Ala Phe Gin
170 175 180
g%t gcc tgt gtg gca cta CTC TCc gtc cgt gtc tac tac aag 629
Gly Ala cys val Ala Leu Leu Ser val Arg val Tyr Tyr Lys
190 195
CCC gag ctg ctg cag ggc ctg gcc cac ttc cCt gag acc atc 677
Pro Glu Leu Leu Gin Gly Leu Ala His Phe Pro Giu Thr Ile
205 210 215
tct gat gca CCt TCC Ctg gcec act gtg gec ggc acc tgt gtg 725
Ser Asp Ala Pro Ser Leu Ala Thr val Ala Gly Thr Cys va!l
220 225 230
gcc gtg gtg c€ca Cccg ggg ggt gaa gag Cccc cgt atg cac tgt 773
Ala val val pro pro Gly Gly Glu Glu Pro Arg Met His Cys
235 240 245
gat ggc cag tgg Ctg gtg Ccc att ggo cag tgc Ctg tgc cag 821
Asp Gly Glu Trp Leu val Pro Ile Gly Gln Cys Leu Cys GIn
250 255 260
tac gag aag gtg gag gat gcc tgc cag gcoc tac teg cct gga 869
/ Tyr Giu Lys val Glu Asp Ala Cys Gln Ala Cys Ser Pro Gly
270 275
aag ttt gag gca tct gag agc ccc tgc ttg gag tgc cCt gag 917
Lvs Phe Glu Ala Ser Giu Ser Pro Cys Leu Glu Cys Pro Giu
285 290 295
Ctg cca tcc cct gag ggt gcc acc tcc tgc gag tgt gdag daa 965
Leu Pro Ser Pro Glu Gly Ata Tnr Ser Cys Glu Cys Giu Glu
300 305 310
TTC C€gg gce CCt cag gac cca gcg tcg atg cct tgc aca cga 1013
Phe Arg Ala Pro Gin Asp Pro Ala Ser Met Pro Cys Thr Arg
3315 320 325
tcc gcc cca cac tac Ctc aca gcc gtg ggc atg ggt gcc aac 1061
ser Ala Pro His Tyr Leu Thr Aia val Gly Met Gty Ala Lys
330 335 340
ctg cgc tgg acg ccc cct cgg'gac agc gag ?c €gc gag gac 1109
teu Arg Trp Thr Pro Pro Glin Asp Ser Gly Gly Arg Glu Asp
350 355



Ser Thr Lys val Asp Lys Lys Ile GQu Pro Arg Ay Pro
Thr Ile Lys 210 215 220 Pro Cys Pro Pro Cys Lys Cys
Pro Ala Pro Asn Leu Leu Ay Ay Pro 225 230 235 240
Ser Val Phe Ile Phe Pro Pro Lys Ile Lys Asp Val Leu
Met Ile Ser 245 250 255 Leu Ser Pro Ile Val Thr Cys

att gtc WAl ajalgtyadcAspe Gl Ser tl utdAspcAsrg 260 g@6wa270 P67
1o Val pSealvad [N (¥ Sak 1 Cphel Pro UABST Ay Quu Val
HS Thr 2750280 285 Ala ' W Chr & n Thr H$’Arg G u
tgc ggy AgptdyrgadsacSant Tddy te tAe ctdflgag 29 295 cs@%\im Saros
Cys Gly AcaCre§ Pratd Iser Gfan Mres TE nsxs S 1Trproveto Bes diyy Lys
Gu 30%9310 315 320 PRE>Lys Cys Lys VaB9%sn Asn Lys
ctg acc AfPakEUgRr @tt_?Na@aPJ hbe & UcHY Gag3eR 330 a%g’saa-Ehr ECEE
Leu Thr Ser ThysseProall serr AYAl LA GTAl @roPros Get Adal  Tyr
Val 39340 345 350 Let0®Pr o Pro Pro G u4Q§ u GI u Me* Thr
Me™ V
tac acc éa%%g cchH éf‘l' fﬁSSC %6 a.L301
Tyr Thr g%; hEj 2 FQ e ygly VH1 d? Thr
375 380 Asn A$n y Lys Thr 420Leu Asn Tyr Lys
age cgc u Pro . Lgua 385 39% 39% 400 As 349
2 g s benllenty T st o B Ly
425 405 410 415 Page 33 Lys Asn Trp;gga
Tyr Ser t Cys Ser VaI vaI His Gu 42tQr 425 430 Ay LE‘%g
ccc aag i ﬁ a%‘értcph% Safc At Yhr Pro
p
ag Y° % ﬂg% § B A g < ’erzi%g%ﬁd $l<2152> DNA
Tgg agc atc CCcC ccg ccg cag cag adc cga g¢gtg tdg aag tac gag grc 1445
Trp Ser Ile Pro Pro Pro Gin Gln ser Arg val Trp Lys Tyr Giu val
460 465 470
act tac cgc aag aag gga gac Tcc aac agc tac aat gtg cgc cgc acc 1493
Thr Tyr Arg Lys Lys Gly Asp Ser Asn Ser Tyr Asn .val Arg Arg Thr
475 480 485
gag ggt ttc tcc gtg acc ctg gac gac Ctg gcc cca gac acc acc tac 1541
Glu Gly Phe Ser val Thr Leu Asp Asp Leu Aia Pro Asp Thr Thr Tyr
4590 495 500
ctg gtc cag gtg cag gca ctg acg cag gag 9gc cag ggg gcc g?c agec 1589
Leu val Gin val GIn Ala Leu Thr Gin Glu Giy GIn Gly Ala Gly Ser
505 510 515
aag gtg cac gaa ttc cag acg ctg tcc Ccg gag gga tct ggc aac ttg 1637
Lys val His Giu Phe Gln Thr Leu Ser Pro Glu Gly Ser Gly Asn Leu
520 525 530 . 535
gcg gtg att ggc ggc gtg gct grc ggt gtg grc cte ctt ctg gtg ctg 1685
Ala val Ile Gly Gly vai Ala val Gily val val Leu Leu Leu val Leu
540 545 550
gca gga gtt ggc ttc Tttt atc cac cgc agg agg aag aac cag cgt gcc 1733
Ala Giy val Gly Phe Pne Ile His Arg Arg Arg Lys Asn Gln Arg Ala
555 560 565
Cgc cag tcc ccg gag gac gtt tac ttc TCC aag tca gaa Caa Crg aag 1781
Arg Gin ser Pro Glu Asp val Tyr Phe Ser Lys Ser Glu GlIn Leu Lys
570 575 580
ccc ctg aag aca tac gt gac ccc cac aca tat gag gac ccc aac cag 1829
Pro Leu Lys Thr Tyr val Asp Pro His Thr Tyr Giu Asp Pro Asn Gln
585 590 595
gct gtg ttg aag TtcC act acc gag atc cat cca tcc tgt gtc act cgg 1877
Ala val Leu Lys Phe Thr Thr Giu Iie His Prc Ser Cys val Thr Arg
600 : 605 610 615
cag aag gtg atc gga gca gga gag tTt ggg gag gtg tac aag g?c atg 1925
Gin Lys val I1e Gly Ala Gly Giu Phe Gly Glu val Tyr Lys Gly Met
620 625 630



ctg
Leu

ctg
Leu

Ta

>

gac

Gly
680

gag
Giu

age
Ser

aag
Lys

cag

tgg
Trp

cac
His

atg
Met
840

cag
Gin

gac
ASD

gac
ASp

aag
Lys

aaa
Lys

aat
AsSn

gtg

Tac
Tyr IV

atc

Tle

SR )

745

TcC
Ser

'C,ys Phe d

<213> Mus nuscul us <220> <221> CDS <222> (1). .
(660) <400> 36 gat gtt ttg atg acc caa agt cca ctc
tcc ctg cct gtc agt ctt gaa 48 Asp Val LeU Met Thr
Gn Ser Pro Leu Ser Leu Pro Val Ser Leu Gy 1 5 10 15
gat caa gcc tcc at - - tc tgc aga tot act cag agc att
acatcagc g Ser IeSa C,X s 3
%ﬁérsm Bgos Fae v“éE %gs%rpﬁovz% 5h < Ha( 194 2aac dCE
tatetya aaa tag €40 Ca_g aaa cca @acC cag tct 144
Ascn Gy Asn Tnr Tatq Ic_%g Glu Tr ;I'yr Le_é,l @n Lys Pr(‘g2821
g cazga 5 ﬂé 6 @tcd %tc,gaaaa et
Q gg ceia ag tr—t;c%'gag a C é\?:%\ i Lﬁ)é” Leu Leu
IIe Tyr Lys val Ser Asn. Arg Phe Ser GIV Val Pro 50 55
facaa ttagucagec et catga Cacaam@ ttc 286a
chtec aagf Xt @i bo ASpH N é“Ph?%%ie @g gé% Leyyolder Qy
Thr Asp Phe Thr Leu Ara Ile 65 70 75 80 agc aga gte
zg%agtget gagacgaho odg aa@ agbt at@btrt actt gy ttht @a aatzii7
B8 SeSeySALY Ve e Wet Mea qJIAsoTnLe@ﬂLGTvr T Tyr Tyr
Gly 85 90 95 Ocat att ccg tat’’acg ttc
%fgaaa@gctgg@acagsgm etg c@@aaﬁ dagant3gf oSercdd s Valies
Yo ATyrLethasiPhes Ghe Gew A@oyGWmmVQyAspLeU @w AHee Lys
100 1059910 cgg act aat’%ict gca cca act ‘4Pa tcc atc
c 4 a Prgqs
T Rl e e &8 %%og%é“@%é’;%iﬁf’ﬁ% o 10807
cag’/fiba aca tct aca dé0 gcc tca etc afetar- ttc ttg

OBF B cemerd aoc Ay AEE whe can @t sty 1 s’ B hane

28r atc aat atc ams tgg aag att oat4taac aa_ aaa cga
480 Tyr Pre Lys /i%p I[le Asn va Lys TrgCL s lle As

t = P
B $86rad a3Anar 1A 156 B503800T sor Ao mhe 8y P

7>O 735

Cgc gtg ctg gag gac gac CCC gag gcc acc tac acc acc agt 2357
Arg val Leu Glu Asp Asp Pro Glu Ala Thr Tyr Thr Thr Ser

765 770 775
aag arc ccc atc cgc tgg acc gcc ccg gag gcc att tec tac 2405
Lys Ile Pro Ile Arg Trp Thr Ala Pro Glu Ala Iie Ser Tyr

780 785 790
TTC acc ICT gcc agc gac gtg tgg agce ttrt ggc att gre atg 2453
Phe Thr Ser Ala Ser AsD val Trp Ser Pne Giy Ile val Met
795 800C 805
gtg atg acc tat ggc gag cgg Cccc tac tgg gag ttg tcc aac 2501
val MeZ Thr Tyr Gly Glu Arg Pro Tyr Trp Glu Leu Ser Asn
810 815 820
gtg atg aaa gcc atc aat gat ggc Ttc cgg ctc ccc aca ccc 2549
val Met Lys Ala Iie Asn Asp Gly Phe Arg Leu Pro Thr Pro
830 833

TQC ccc tcc gcc atc tac cag ctc atg atg cag tgc tgg cag 2597
Cys Pro Sar Aja Ile Tyr Gin Leu Met Met Glin Cys Trp Gin

845 850 855
CgT gcc cgc cgc ccc aag ttc gct gac atc gtc agce atc ctg 2645
Arg Ala Arg Arg Pro Lys Phe Ala Asp Ile val Ser Ile Leu

860 865 870
ctc att cgt gcc cCct gac TCC Ctc aag acc ctg act gac trt 2693
Leu Ile Arg Ala Pro Asp Ser Leu Lys Thr Leu Ala Asp Phe
875 880 885

cgc qtg tct atc cgg ctc CCC agc acg age ggc tcg gag ggg 2741
Arg val Ser Iie Arg Leu Pro Ser Thr ser Gly Ser Glu Gly
890 895 900

Page 12



gtg ccc

va Pro
905

cag tat

Gln Tyr
920

gtg gt
val Va%

ccc gge
Pro Gly

cag g
Gln Va

<210>
<21i>
<212>
<213>

<220>
<223>

<400>
Met Glu
1

Ala Leu
ASD Phe
Gly Lys
Tyr Met

65

Giu Leu

ASp Tyr
130

Iie Ala

caa aat gac atc ctg aac aat tag act_ aat cag gac aac
aaa gac aac 528 Gn Asr Gy Val Leu Asr Ser Trp Thr
Asp G n Asp Ser Lys Asp Ser 165 170 175 Page 34 acc
tac agc ato agc agc acc ctc aco ttg acc aag gac gag
tat gaa 576 Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu
tiar cdy schsproGrac Bag Gl c1800ak85cd ¥ c xgpaca@atcagac agese
Ft”étA%ﬂ:c,Thfg‘{a'g ? qo¢ Bt Leact 'aag°r adactes Met Gica 624
Arg H's Asn SBF°Tyr Thr Cys G d*Al a Thr Hi s Lys Thr
avgr gddircabertcl by 249 OS5 q?eCta':tt beflzcaad agg dadgC aaegsz
dggGaatiigarpet Yot tAda BBOGIPrIyid ITer VAR Lhes GBerLyBhe Asn
Arg Asn A1°Cys 210 215 <291 37 <211> 219 932212> PRT
Rl Mds fusgl 0Q343 P: @l tecfhr G
gér mEY crhbeAsnSgﬁiLL%; E?@%aglg Eﬁvgﬁ;%ﬁ%w '&ggj
An A #48er Ile Ser C,ys9Apg Ser Ser An 388F Ile Val

Csc%er E 0 hr Tyr _Leu Gu Trp Tyr.
M S R M N L e A
IIe9SI“z‘yr Lvs "Val Ser Asm Arg Phe Ser "@gs Val Pro 50 53
Phe Ser Glé/ Ser Ay Ser Ay Thr Asp Phe
ﬁ?ﬁr.rﬁ,e@térgﬁ’\) ﬁéeﬁ i 75 80 Ser Arg Val Gu Al a &Pt
y “Val yr Cys Phe Gn Gy 85 90 95 Ser
HIS Val Pro Tyr Thr Phe Ay Gy Gy Thr Lys Leu Qu
lie Lys 100 105 110 Arg Ala Aso Ala Ala Pro Thr Val

gf@r Ile Phe Pro Pro Ser Ser Gu 115 120 125 Gn Leu
phr Se- Ay Gy Ala Ser Val Val Cys Phe Leu Asn Asn

APRg& cial Seaquence
Synthetic Construct
8

Leu GIn Ala Ala Arg Ala Cys Phe Ala Leu Leu Trp G
5 10 1

R

Cys

Ut —!

Ala Ala Ala Ala Ala Ala GIn Gly Lys Glu val val Leu Let
20 25 30

la Ala Ala Gly Gly Glu Leu Gly Trp Leu Thr His Pro Tyr
5 40 45

Gly Trp Asp Leu Met Gln Asn ITe Met Asn Asp Met Pro Ile
55 60

Tyr Ser val Cys Asn val Met Ser Gly Asp Gin Asp Asn Trp
70 75 80

Thr Asn Trp val Tyr Arg Gly Glu Ala Glu Arg Ile Phe Iie
85 90 95

Lys Phe Thr val Arg Asp Cys Asn Ser Phe Pro Gly Gly Ala
100 105 110

)

ys Lys Glu Thr Phe Asn Leu Tyr Tyr Ala Glu Ser Asp Leu
15 120 123

Gly Tnr Asn Phe GIn Lys Arg Leu Phe Th~ Lys Iie Asp Thr
135 140

D
-
3
3

Pro Asp Giu I1 val ser ser Asp Phe Glu Ala Arg His

Page 13



2-30 135 140 Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys
Ile Asp Ay Ser u Arg 145 150 155 160 Gn Asn Ay
Val Leu A . sn Ser Trp Thr Asp G n Asp Ser Lys Asp Ser
165 170 175 Thr Tyr Ser Met Se- Ser Thr Leu Thr Leu
Thr Lys Asp Gu Tyr Gu 180 185 190 Page 35 Arg Hi s
- Asn Ser Tyr. Thr Cys GQu Alg_Thr H's Lys Thr Ser Thr
145 Ser 195 )zﬁé@ 205 Pro Ile VaP’Lys Ser Phe AsA®&rg A sn
G U Cys 210 215 <210> 38 <211> =350 <212> DNA
Val Lys Le@13» MJS qlusGl usg §22@51<221HTCDSU<222hr41y> (1350)
<400> 3® cag atc cag ttg’Qtg cag tct aaaltr -L gag ctg
aac_, aag cc t aaa gag 48 Gn l1lle Gn Leu Val G n Ser
Gly Phe T@ryLdor a1Gkmeleun L 1 s ey e yyLGvd11an 16 12d aca
gtcl&ac arc tcc tac &Ha act tct gag tH0 acc ttc ata
gac tat 96 Thr Val Lys Ile Ser Cys LyS Ala Ser Gy
ser val aFY/valNhy Pl Lo ASR dyd p20 2B B0 kGacht g1$ag,tag ata
1@aa cag act cca a@a aac ggt tta aagstag atg 144 Ser
Met His Trp Val Lys Gn Ala Pro Gy Lys Gy Leu Lys
i £Pp 0 ac t tac t.-gga gag
Ala 918 Eca §%§]$2?4114§ggt %gggt?5%01§§3%%? LgffggAsn Thr
Tyr Thr Ay GQu Pro Thr Tyr Ser Asp Asp Pne 50 55 60
Thr val . aahca tttwacc thcA tg =L a%?cgé Jgcc aac
25t Aaét a?cgf 246" tYys'Q ¢ 'AriPhd ,ﬁTﬁ Pife S5815 Eeu QU
Tnr Ser a Ser Tnr Al a Tyr 65 70 75 80

Glu Glu Pro Arg Met His Cys Ala val Asp Glv Glu Trp Leu val Pro
245 250 255

Ile Gly GIn Cys Leu Cys Gin Ala Giy Tyr Giu Lys val Glu Asp Ala
260 265 270

Cys GlIn Ala Cys Ser Pro Gly Phe Phe Lys Phe Glu Ala Ser Glu Ser
275 280 285

Pro Cys Leu Glu Cys Pro Glu His Thr Leu Pro Ser Pro Glu Gly Ala
290 295 300

2]
—
<

Thr ser Cys Giu Cys Glu Glu y Phe Phe Arg Ala Pro Gln Asp Pro
305 310 315 320

Ala Ser Met Pro Cys Thr Arg Pro Pro Ser Ala Pro His Tyr Leu Thr
325 330 335

Atz val Gly Mmet Gly Ala Lys val Glu Leu Arg Trp Thr Pro Pro Gln
340 345 350

Asp Ser Glv Gly Arg Giu Asp T]

val Tyr Ser val Thr Cys Glu Gln
355 36

365

[@Xiv

Cys Trp Pro Glu Ser Giy Glu Cys Giy Pro Cys Giu Ala Ser val Arg
370 375 380

Tyr Ser Giu Pro Pro His Gly Leu Thr Arg Tnr Ser val Thr val Ser
385 390 395 400

ASp ieu Glu Pro His Met Asn Tyr Tnhnr Phe Tnr val Glu Ala Arg Asn
405 410 415

wn
(D

3
>
]
0]

]

Gly va? Ser Gly Leu val Thr g Ser Pne Arg Thr Aia Ser val

page 14



ttg cag atc aac aac ctc aaa aat gag gac acg ac: tca
tat ttc tat 288 Leu Gn lle Ser Asn Leu Lys Asn G u
Asp Thr Ala Ser Tyr Pne Cys 85 90 95 gca acc tac tat
aag tac aaa aaa gac ttt gac tac tgg g9c caa aac 336
Ala Thr Tyr Tyr Arg Tyr A u Arg Asp Phe Asp Tyr Trp
Ay hn Gy 100 105 3110 acc act ctc gg@ gtc tcc tca
gcc aaa aca aca acc cca tcg gtc tat 3 Thr Thr LeU
Thr Val Ala Lys Tor Thr Ala Pro Ser Val Tyr
ser Ile 435 Glonmrzé‘waroC% h¥t V@dt AEg gt%% WWadY Aaf ¥Fa act
g’ctcctcg at g~ cta 432 Pro teu Ala Pro val Cys
Gly Asp Thr Thr Gy Ser Ser Val Thr Leu 130 135 140
Thr Thr gera LegcSot §agtseradny 6at Tlat Proe wrocprcaa@n cda gra acc
430 t'tg acc tac 480> dy Cys Leu VA®OLys Ay Tyr Phe Pro
A u Pro vVaT Thr Leu Thr Trp 145 150 155 160 aac tct
Arg val ama dyecTywt gltcalathr agt sabggLeaa yacelyt hep gea ant atc
465 ctg 528 A$AOSer Gy Ser Led’Ser Ser Gy val48dis Thr
Phe Pro Ala Val Leu 165 170 175 <cag tct gac ctc tac
ser Tyr AEE aliCARLArgothrt €Ru @llg et set avzacent cguaae &6 G n
Ser ASg48eu Tvr Thr Leu 4S€r Se- Ser Vag ®% Val Thr
Ser Ser 180 185 190 Pace 36 acc tgg ccc agc cag tcc
Leu ata BHE BECTAOGHAAE, Ol a, GRE GACVEEEACH A, 624 ofhr Trp
osper Gn Ser Ile Bos Cys Asn Val AsaoHis Pro Al a
Ser 195 200 205 agc acc aaa atg gac aag aaa at-r- aag
1o cc..aca g.672, S rstaIAsp
Glu Gly E§r§ (ﬁ A??a%'l §er p\> zﬁa? r—é% gr gPhFhE{g | grLLyeé 0 215
220 ccc tgt cct cca tac aaa tac cca aca cct aac ctc

t t a cca 72 Pro S Lys s Pro

Pro c1u ﬁlﬁg 1%'?(0(3 grf\SLebegLéga (‘:Iali %Gﬁ?’ ngﬁa‘zs%{o 2‘33)54 %Q/ tce
gtc ttc atc ttc cct cca aag atc aag gat gta ctc atg

atc tcc 768 Ser Val Phe Ile Phe Pro Pro Lys Ile Lys

Ygl val hgp Lyl LE‘ét).’ bey péa Sdy a5 %sopfzﬂsshegﬂ@ *ﬁécAgagcc at a
~atc aca tat’’dtg gtg gtg gac °dfg agc gag gat {c 816

Arg Arg Lys Asn GIn Arg Ala Arg Gin Ser Pro Glu Asp val Tyr
563 570 575

Ser Lys Ser Glu Gin Leu Lys Pro Leu Lys Thr Tyr val Asp Pro His
580 585 590

Thr Tyr Giu Asp Pro Asn Gln Ala val Leu Lys Phe Thr Thr Glu Ile
595 600 605

His Pro Ser Cys val Tnr Arg Gin Lys val Iie Gly Ala Glv Giu Phe
610 615 620

-
(D
C

Gly Glu val Tyr Lys Gly Met Lys Tnr Ser Ser Gly Lys Lys Glu
625 630 635 640

val Pro val Ala Ile Lys Thr Leu Lys Aia Gly Tyr Tnr Giu Lys Glin
645 650 655

Arg val Asp Phe Leu Gly Glu Ala Met Gly Gln Phe Ser His

)]

o)

o

oo

o)y —

(W20
=
-
(D

His Asn Ile Ile Arg Leu Giu Giv Va Ile Ser Lys Ty~ Lys Pro Me*
675 680 : 685

Met Ile Ite Thr Glu Tyr Met Glu Ash Gily Ala Leu Asp Lys Phe Leu
Page 15



His

cys

Glu

Pro

Ser

Leu

Gly

690

Glu

Gly

Arg

Lys

Ala

0 aac aac gag agasaca gag cfa aagghac aag aa

Pro

Tyr

Met
850

ASD

LysS

Thr

Tyr
930

s Arg

Leu Ser Pro Ile Val Thr Cys Val Val Val Asp Val Ser
G u Asp Asp 260 265 270 <cca gat gtc cao atc aac tag
ttt gt9 aac aac gta aaa gta cac aca 864 Pro Asp Val
Gnlle Ser Trp Pne Vai Asn Asn Vai Qu Val H's Thr
275 280 285 act cag aca caa acc cat aaa gag gat tac
aac agt act cggscag gtg 912 ALg,Gn Thr Gn Thr HS
Arg Gu Asp Tyr Asn Ser Tnr Leu %\rg Val 290 295 300
gtc agt _gcc ctc ccc atc cag cac cag _aac tgg atg agt
%)g%cAa%@gagtgebe S¢4 VEerte A @ln eAUPRE FleMEF LS s G n
Asp Trp Me'i%er @y Lys G u'B05 310 315 320 ‘4% ¢ aaa
tgc aag gtc aac aac aaa gac ctc cca aca ccc atc gag
aparl0082 PheMEysYGySytysuVala Asn MesnAstySyAsmrileu Pro
A1 -aBPo Ile Gu Arg 328 330 335 acc 48& tca aaa
CCC aaa gag tca gta aaa act cca cag gta tat gtc 1056
Adp Lel e1Ser1d yweg Prse Lys 1@uyvSemnsvaderAgh Aka Vo A n
Val 7#yr Val 340 345 3%D ttg cct cca ¢t gaa aaa gag
atg act aag aaa cag gtc act ctg acc 1104 Leu Pro Pro
P10 56 hs@E bhdlctly Vot Thy Arysviys @&y uValp RRp Agu Thr
3855 360 365 tac atep atc aca gac ttxesatg cct aaa gac
att tac ate gag tgg acc 1152 Cys Met Val Tnr Asp Phe
M- T?F oTh(:?'l l‘l"h.A%eré"l%/ ZY)r/ L\{él Ig %FEVP] eTRFG %Zg ‘gnZ'tS ggg
cca gtc cta 1200 Asn Asn Ay Lys Thr A u Leu Asn Tyr
Lys JAsn..Tht Gy Pro Val Leu 385 390 395 400  aac tct
61/{{ Aggpﬂt“cégg ggrt%? at'g %haec;rérgcb‘éa@' ety a3’ a](g gaa
aag 1248 Asp Ser Asp &xly Ser Tyr Phe Met Tyr Ser Lys
Leu Arg Val G L, Lys 405_410 415 aag_aac tog gtg gaa
B St Tlgkat 46T EE CAY Yiga Bt gL BICHY G4 A%De Lys
Asn Trp Val Gu Ara Asn Ser Tyr Ser Cys Ser Val val
H s Liu 420 425 430 ag cta cac aat_cac cac acg act
Y2 aﬁctqq &ef dENclop g%ta \edgMgt Ays @aylggwsm 4SAsn HI' S
H S&HRr Tnr Lys Ser Phé Ser Are Tnr PE3'Ay 435 440
445 -

AS

Arg Leu Pro Thr Pro Met p Cys Pro Ser Ala Iie Tyr Gin
835 840 845

Met Gln Cys Trp Gin Glu Arg Alaz Arg Arg Pro Lys Phe

oM
 —J
(U2 By ]
(o]
[*2]
(et

Ile val ser Ile Leu Asp Lys Leu Ile Arg Ala Pro Asp Se-
870 875 880

Thr Leu Ata Asp Phe Asp Pro Arg val Ser Ile Arg Leu Pro
8

Ser Gly ser Glu Giy val Pro Phe Arg Thr val ser Glu Trp
900 905 910

Ser Ile Lys Met GIn Gln Tyr Thr Glu His Phe Met Ala Ala
915 920 925

Thr Ala Ile Glu Lys val val Gln Met Thr Asn Asp Asp
935 940

=
—
™

Ile Gly val Arg Leu Pro Giy-His GIn Lys Arg Ile Ala Tyr
950 953 960

Leu Gly Leu Lys Asp Gin val Asn Thr val Gly Ile Pro Ile
Page 16



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

<220>
<223>

<400>

aaa tga 1350 Lys Page 37 <210> 39 <211> 449 <212>
PRT <213> Mus nmusculus <400> 39 dn lle G n Leu Val
A@n Ser Ay Pro Qu Leu Lys Lys Pro Gy Gu 1 5 10
153 Thr Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Thr
Phe Ile Asp Tyr 20 25 30 Ser Met His Trp Val Lys dn
Ala PradtGy Lys Gy Leu 9Aps Trp Met 35 40545 Gy Trp
Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ser Asp Asp
oPhe 50 55 60 Lys Ay Arg Phe Ala Phe Ser Leu GQu Thr
3Ser Ala Ser Thr Ala Tyr 65 70 75 80 Leu @n Ile Ser
Leu, Lys Asn A u Asp Thr Ala Ser Tyr Phe Cys 85 90
“‘@‘3”"7/&%1 ?ﬁ?ueﬂfre Tyr Arg Tyr Gu Arg Asp Phe Asp Tyr
Trp Ay dn @y 100 105 110 Thr Thr Leu Thr val Ser
PBerprAhar bys Thr Thr Ala Pro Ser Val Tyr 115 120 125
Pro Leu Ala Pro Val Cys @y Asp Thr Thr Ay Ser Ser

aaaaagct gyaé té%u #?Cq‘ V§T5 140 dy Cys Leu Val Lys Ay TV- %C

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

<220>
<223>

<400>

*Thr Leu Thr Trp 145 150 155 160
Asr Ser Gy Ser Leu Ser Ser Ay Val H's Thr Phe Pro
18l a val Leu 165 170 175 @ n Ser Asp Leu Tyr Thr Leu
Dﬁgr Ser Ser Val Thr Val Thr Ser Ser 180 185 190 Thr
AFEPriRre1 Sequédd: Ser Ile Thr Cys Asn Val Ala His Pro
Ala Ser 195 200 205 Ser Thr LyS Val Asp Lys Lys le

PgRupﬁgngr%ro Gy Pro Thr Ile Lys
10

aaagggecct cagttgccag atccctcegg 30

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

11

43

DNA

Artificial Seqguence

PCR primer 7
11

gcaggctTca tcgaaggtcg TOggcgggca cctcaggace cag 43

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

<220>
<223>

<400> -

12
40
DNA
Artificial Sequence

PCR primer 8

12

gtacaagaaa gcrtgggtgct agccgcecaat Ccaccgccaag 40

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

<220>
<223>

<400>

13
40
DNA
Artiticial Seauence

PCR primer 9
13

gtacaagaaa gctgagrgct aggcagtacg gaagctgeoge 40

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

14

43

DNA
ArtiTicia: Seguence



. 210 215 220 Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro
Asn Leu Leu Ay Ay Pro 225 230 235 240 Paae 38 Ser
Val Phe Ile Phe Pro Pro Lys Ile Lys Aso Val Leu. Met _
Ile Ser 245 250 255 Leu Ser Pro Ile Val Thr Cys Val
Val Val Asp Val Ser Gu Asp Asp 260 265 270 Pro Asp .
val Gn lle Ser Trp Phe vVal Asn Asn Val Qu val His
2o P%hrﬁ.zzg 0285 Ala Gn Thr Gn Thr His Arg A U Asp
> yP 'ASh Ser Thr Leu Arg Val 290 295 300 Val Ser Al a
<400> 14.eu Pro Ile Gn Hs Gn Asp Trp nmet Ser Ay Lys Qu
gcaggctt@OECc@BOIBIS t8GRadPhe dorsc@rsalyes Val Asn Asn Lys Asp3
Leu Pro Ala Pro lie Gu Arg 325 330 335 Thr Ile Ser
<210> 19ys Pro Lys Gy Ser Val Arg Ala Pro G n Val Tyr Val
<211> 48340 345 350 Leu Pro Pro Pro du Gu AU Met Thr Lys
<2lz> DN4s G n Val Thr Leu Thr 355 360 365 Cys Met Val Thr
<213> A%ép“ﬁﬁg MEYeBF® Qu Asp Ile Tyr Val du Trp Thr 370
<220 375 380 Asn Asr Ay Lys Thr A U Leu Asr: Tyr Lys Asn
<223> PCRhpri@esn Pro Vai Leu 385 390 395 400 Asp Ser Asp Gy
<400 1§ﬁr Tyr Phe Me: Tyr Ser Lys Leu Arc Vgl G#u Lés 485
o aadyY'S o) n Ser Tyr Ser S
999gacaa ‘e?t% Va ﬁ?g&@% %/%60%2(%@%%%% Leu H's Asn Hi 546
H's Thr Thr Lys Ser Phe Ser Arg Thr Pro Gy 435 440
219> 3845 Lys <210> 40 <211> 660 <212> DNA <213> Mis
<212> DpRScUi us :
<213> Artificial Sequence

<220>

<223> PCR primer 12

<400> 16

ggagaccact ttgtacaage aagctaggt 29
<210> 17

<211> 498

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer 13

<400> 17

ggggacaagt ttgtacaaaa aagcaggcti cgccccggga agcgcagec 49
<210> 18

<21i> 63

<212> DNA

<213> Artiticial Seguence

<220> ‘

<223> PCR primer 14

<400> 18

ggggaccact trgracaaga aagcotgggtc CctaaacCtcc acagactgaa totggttcat 60
ctg _ 63
<210> 19

<211> 2961

<212> DNA
<213> Homo sapiens

<220>

<221> (CDS

<222> (1>..{296D)
<400> 19



<220> <221> CDS <222> (1)..(660) <400> 40 gat gt:
ttg atg acc caa act cca ctc tcc ctg cct gtc agt cot
gga 48 Page 39 Asp Val Leu Met Thr G n Thr Pro Leu
Ser Leu Pro Val Ser Leu dy 1 5 10 15 gat caa acc
tcc arc tct tgc aga tct agt cag agc art gta cat agt 96

atg gct Asp cGhreodl atGerysl de Sey s cAy atBertSerg Gt Ser |l e 48
“1”‘3? Ala Wi AFES‘”Sef—"lQCﬁlZSA@OA‘%\ elg&QU avet BRIC Df‘atLetJt aewaa tgg

tac ctg cag aaa cca gqc tag tct 144 Ser -Gly I1e Thr
gcc gec d¥d oh@Ugdd HedTdraTydg lg8l A akySa Y QCQGa}zf* @R &4 35 40
Ala Ala ¥b] GGa @agTot o eot geahep t G aaa irt Atchaadacgeu ttt tct

ggg2drc cca 192 Pro2Bys Leu Leu Ile B9r Lys val Ser
Ctg agc é:c'd" a‘%Ega'Puh%a@ecr”Gcé’a \@L §J°+§8 95a5 999 %@8 a%qg é't c agtl44
Leu Gly gAE w@gtvagga1§ G&ogath aed @ﬁt TrpCGlACa EeT aag %

Asp Arg Phe Ser Gﬂ@/ Ser Ay Ser Ay5Thr Asp Phe Thr

Leu Lys_ 1| ¢_aga atg act gag gat
tac gat g aat at a cg C,C g[g % % 192
Tyr Asp 61 gawagrti ia?t ot %otAﬁg e géasasigﬁ 260 ‘Sﬁr g val

.50 Glu a Qu Asp Leu Gly Val Tyreolyr Cys eG n Gy 85

£+ gaq 90 {ca cat tt CCO tac a((::a {tc aaa ga ggg acc aa
£t gag g R, C
Phe GiuU %,fa a%a%ﬁ SrA%@ ‘e?' qufpg gg 'Eﬁr %%e G y
65 ys Le uIIe7 0 gggact

gat act gca cca act ata tcc arc ttc cca cca tcc agt
cor ggc gﬁg BBACIARG A ?JGAEaaW LaPr‘bt‘Tﬁf-g Vab @éroite Phe288

95 Bio ProgBer %e*f‘“ 't £15 §70 125" ¥ag t t'a' 8 £E8 gaa

aat acc tca gtc gtg tgc ttc ttg aac aac ttc 432 Gn
tgc agc pew afar cSereG gtgyca VoAl aLCSeIgCVQQ vay aCystieheateu As3Be
Cys Ser agp i%@e TBGI3 1A0° 1 2T Yaa-a e“aglga“thegf\é“ aag tag

aag ‘att gat ggc agt aaa cga 480 Tyr Lys ASP lie
ctc tat Asa naal gig/SngrqmcLyStldae AP dokeyad&ehafdadc A 245 150 384
Leu Tyr T8B TMEOGIU Ala Asp Phe Asp Ser Ala Thr Lys Thr Phe Pro

115 : 120 125
aac tgg atg gag aat cca tgg gtg aag gtg gat acc att gca gcc gac 432
Asn Trp Met Giu Asn Pro Trp val Lys val Asp Thr Ile Ala Ala Asp

130 135 140
gag agc tic TCC cag gTg gac ctg ggt ggc cgc gtc atg aaa atc aac 480
Glu ser phe ser Gin Vval Asp Leu Gly Giy Arg val Me: Lys Ile Asn
145 150 155 160
acc gag gtg cgg agc tIC gga cCt gig TCC Cge age gge ttc tac ctg 528
Thr Giu va'l Arg Ser Phe Gly Pro val Ser Arg Ser Gly Phe Tyr Lel
165 170 175
gcc trc cag gac tat ggc gge tgc atg tcc Ctc atc gec gtg cgt grte 576
Ala Phe Gin Asp Tyr Gly Gly Cys Met ser Leu Ile Ala val Arg Val
180 183 190

TTC tac cgc aag tgc CCC Cgc atc atc cag aat ggc gcc atc ttc cag 624
Phe Tyr Arg Lys Cys Pro Arg Ile Ile Gin Asrn Glv Ala Ile Phe Gin

195 200 205
gaa acc ctg tcg ggd gct gag age aca tcg Ctg gtg gct gec cgg ggc 672
Glu Thr Leu Ser Gly Ala Giu Ser Thr Ser Leu val Ala Ala Arg Gly

210 215 220
agc tgc atc gcc aat gcg gaa gag gtg gat gte CCC atc aag Ctc tac 720
ser Cys Ile Ala Asn Ala Glu Giu val Asp val Pro Iie Lys Leu Tyr
225 230 235 240
Tgt aac ggg gac ggc gag tgg Cctg grg CCcc atc ggg cgc tgc atg tac 768
Cys Asn Giy Asp Gly Glu Trp Leu Vva. Pro Ile Glv Arg Cys Met Cvs
245 250 255
aaa gca ggc ttc gag gcc gtt gag aat ggc acc gte Tgc cga ggt tgt 816
Lys Ala Gly Phe Glu Ala val Giu Asn Giy Thr val Cys Arg Gly Cys
260 265 270



CCa
Pro

tgt
Cys

cag

cag

Gin L

385

cac
H1s

cag
Gln S

cag

Gln

Thr

>»Q

—in

v
w —nl

caa aat aac gtc ctg aac aat tgg act gat caa gac aac
aaa gac agc 528 Gn Asn Ay Val Leu Asn Ser Trp Thr
Asp Gln Asp Ser Lys Asp Ser 165 170 175 acc tac agc
atg agc aac acc ctc ace tta acc aag gac aag tat aaa
576 Thr Tyr Ser Met Ser Ser Tnr Leu Thr Leu Tnr Lys
Asp Au Tyr Gu 180 185 190 caa cat aac agc tat acc
ced@@ec %@a%c@aa(ﬁtcct €9 624 crg Hi $64
2% gé%g P Ggg \939@'8( AR GJrHrA o SYLy8 RIS Ser Tnr
er 195 200 205 ccc an arc aag aac ttc aac agg aat
asy ahatadcaagdb@Oc &tk epavabgd wsc Serc Riae vAsngdéy ¢ Aspiz
da A@g}ss“zmrszjzg Wr16sr £ u<91>1$\'§1‘§1r A9 ZYSPRY <213>
Mus nuscul us “2400> 41 Asp Val u Met Thr Gn Thr Pro
by ghertdcedaPnga ida 3aF d@UgE Yccley 38 kg &8P G Nngeo
Abra G3erTylr EvrSerrc@y’Sa Asg Ser ASerPra reuSesp Mee wal His
Ser Paae 46120 25 30 Ser GP¥°lie Thr Tyr Led®G u Trp
TyE kUG Rl yg Pra Ghy Ln § 289t 40243 g:Br Qa‘LyS L&Yés
ceu thieeprbyset vdaViato S8R Asnv gWE’h&rSGer- valyasml Pro
50 35 63)’-5Asp Arg Phe Ser33@1y Ser @y Ser 3@y Thr Asp

e iyl

3H|OS VaI Pro Tyr 'BI4|5 Phe Gly yoT r Lys Leu

Ile q\/ 100 105 110 FArac 1‘p Ala Pro T104
ﬁ*é‘é [Ser VAT SUPHENPEL. Brig & 198 é'é?,sl@?ey %
355 360
gCcc tge acc cgc tgc 0gg gac aat gta cag tac gca cca cgc 1152
Ala Cys Thr Arg Cys Gly Asp Asn val Gin Tyr Ala Pro Arg
375 380
ggc ctg acc gag cca cgc att tac atc agt gac ctg ctg gcc 1200
Gly Leu Thr Glu Pro Arg Iie Tyr Ile Ser Asp Leu Leau Ala
390 395 400
Cag tac acc ttc gag atc cag gct gtg aac g?c tt act gac 1248
GIn Tyr Thr Phe Giu Ile Gln Ala val Asn Gly val Thr ASp
405 410 415
C CCC tic TCg CCT cag ttc gcc tet dtg aac atc acc acc aac 1296
Pro Phe Ser Pro Gin Phe Ala Ser vai Asn Ile Thr Tnr Asn
420 425 430
gct cca tcg gca gtg tcCc atc atg cat cag gtg age coc acc 1344
Ala Pro ser Ala val Ser Ile Met His Gin val Ser Arg Thr
435 440 445
agc att acc ctg tcg tgg tcec cag ccg gac cag Cccc aat gge 1392
ser Ile Thr Leu Ser Trp Ser Gin Pro Asp GIn Pro Asn Gly
455 460
ctg gac tat gag ctg cag tac Tat gag aag gag ctc agt gag 1440
Leu Asp Tyr Glu Leu GIn Tyr Tyr Glu Lys Glu Leu Ser Glu
470 475 480
gcc aca gcc ata aaa agc CCC acc aac acg gtc acc gtg cag 1488
Ala Thr Ala Ile Lys Ser Pro Thr Asn Thr val Thr val Gin
485 490 495
aaa Qgcc ggc gcc atc tat gtc ttc cag gtg cgg gca Cgc acc 1536
Lys Ala Gly Ala Iie Tyr Vval Phe Gin val Arg Ala Arg Thr
500 505 510
& ggc tac ggc cgc tac agc ggc aag atg tac ttc cag acc atg - 1584
a Gly Tyr Gly Arg Tyr Ser Gly Lys Met Tyr Pne Gln Tnr Me:
515 520 525
a gcc gag tac cag ace agc atc cag gag aag ttg cca Ctc atc 1632
u Ala Glu Tyr Gln Thr Ser Ile Gin Glu Lys Leu Pro Leu Iie
0 535 540
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atc
Ile
545
atc
Ile

tac
Tyr

atg

=L

fCg

atc
Ile

gt
va

agc
ey
705
atrc

Ile

ctg
Lel

ctc
Leu

ggc
Gly

gcc
Aia

cgg
610

gt
val

§ ShEpRyefs 340zt Tcabsattd agk dct
¢ Eis Toptitoag 0Ty G0 cagoang oy ot
p

Gn Leu Thr Ser Ay Ay Ala Ser Val Val Cys Phe Leu
Asn Asn, Pne 130 13D 140 Tyr Pro Lys AS. Ile Asn. Val
Lys Trp Lys Ile Asp A y Ser Gu Arg 145 150 155 160
Gn Asn Ay Val Leo Asn Ser Trp Thr Asp G n Asp Ser
Lys Asp Ser 165 170 175 Thr Tyr Ser Me: Ser Ser Thr
Lteu tThrgdceacTiygcLy'sy Asp wBcuciyart art 389 k859990  Amrgo
PR SRS M 18ef ! Nl y THeU @g REeU-@Y &1FhiiaHvel Iypd Tr  Ser
Tnr Ser 195°200 205 Pro |1 &%¥al Lys Ser Phe®%sn Arg
Ash Q%W@Sa@h@aZ&@ 08818% 42y €41 1lq3384c rvdlday DNA 1728
P4 32T Mus AerseuusTe €22 (Phe<@DIAr€DS a «2R2=r(d)u (357, :
<400> 4%°caa atc cag ttg’§tg cag tct aaa ¥é aag ctg
889 A89-¢CLa P98 2L 48¢ 4 'tna% | e d-eucVa G q Ser
RED LG ULgem A W8 sLygr RRhe s((gryé E?& %;ﬂggiﬁge%%a gt 097¥
aac Pc tcc tgc aag a6b tct gag tat adedttc aca cac
\;;%g _anayaIUL . Il e tSer %S Lys Ala Ser Gy Tyr ;
T PRI TV b TnoR 45 S ra ok fTac Ug5°
69 aag cag get ce@ aaa aag ggL tteomag tag atg 144
Ser Met H's Trp Val Iays Gn Ala Pro dy Lys Gy Leu _
g Bclct add’?
A 3 = "%&:
gag cca aca tafisat TFoS1T e Asn
Thr Tyr Thr Ay Gu Pro Thr Tyr Ala Asp Asp Phe 50 55

60° 4§ FgaBAFA%t fiacdHCtid® PEY WOEg2Yaglace t 6I¢ gec gl
peRat ggtéég U EQS%’y‘”ﬂr 83 r?é"Af%’ i "Sér ¢

act gcc a P feu Gu
Thr Ser Ala Ser Thr Al a Phe
g cca ggc aag aga gag atl TLT gtg gcec atc aag acg ctc aag 1968
Pro Gly _ys Arg Glu Iie Phe val Ala Ile Lys Tnr Leu Lys
645 650 655
Tac acg gag aag cag Ccgc Cgg gac tTIC Ctg agc gaa gcc tcc 2018
Tyr Thr Giu Lys Gln Arg Arg Asp Phe Leu Ser Giu Ala Ser
660 665 670
ggc cag ttc gac cat ccc aac gre atc cac ctg gag ggt gtc 2064
Gly Gin Phe Asp His Pro Asn val Iie His Leu Glu Gly vai
675 680 685
aag agc aca CCt gtg atg atc atc acc gag ttc atg gag aat 2132
Lys Ser Thr Pro vai Met Ile Tle Thr Glu Phe Met Gilu Asn
695 700
Ctg gac Tcc TTt CtC cgg caa aac gat ggg cag ttc aca gtc 2160
Leu Asp Ser Phe Leu Arg Gin Asn Asp Gly GIn Phe Thr val
710 715 720
ctg gtg ggc atg ctt cgg ggc atc gca gct ggc atg aag tac 2208
Leu val Gly Met Leu Arg Gly Ile Ala Ala Gly Met Lys Tyr
725 730 735
gac atg aac tat gtt cac cgt gac ctg gCct gcc cgc aac atc 2256
Asp MeT Asn Tyr val H1s Arg Asp Leu Ala Ala Arg Asr Ile
740 745 750
aac agc aac ctg gtc tgc aag grg tcg gac ttt ggg ctc tca 2304
Asn Ser Asn Leu val Cys Lys va' Ser Asp Phe Gly Leu Ser
735 760 765
Cta gag gac gat acc tca gaC CCC acc tac acc agt goc ctg 2352
tel. Giu ASp Asp Tnr- Ser Asp Prc Thr Tyr Thr ser Ala Leu
775 780
aag atc ccc atc cgc tgg ace gcc C€Cg gaa gec atrc cag tac 2400
Lys Ile Pro Ile Arg Trp Tnr Aia Pro Glu Alz Ite GIn Tvr
790 793 800
TLC acc tcg Ucc agt gat gt¢ tgg agc tac ggc att atc atg 2448
Phe Thr Ser Aia Ser Asp val Trp Ser Tyr Giv Ile va} Met
805 810 815



65 70 75 80 ttg cag atc aac aac ctc aaa aat aag gac
acg act aca tat ttc tat 288 Leu Gn Ile Asn Asn LeU
Lys Asn Gu Asp Thr Ala Thr Tyr Phe Cys 85 90 95 aca
acc tac tat agg tac aaa aga gac ttt gac tac tag ggc

caa ggc 336 Ala Thr Tyr Tyr Arg Ty' G u Ara Asp Pne

tg0 gag attgcr Trp Glg? Gé] C}O&a%OS 9\1/%?‘33%%0.%;? ﬁtc a%
o RSB sl il e
P= SHTS 119 °<2 3> nﬁsml us <400> 43

Gn Ile Gn Leu Val Adn Ser Ay Pro Gu Leu Lys Lys
C?]lg gat depoald yad @ec ats geo agg q%rta\VaFglfé}GI‘F‘é‘ SeY CGg
Gin Asp V Ia“§e|ASE‘5| @1&F§?e§ri eAghr P 87Oy L 2025736 " Ser I\/Et
s Trp Val Lys n Ala Pro Gy Lys Gy Leu Lys Trp
atg gac vget cc§3519409@1:5c® yea€r ea icec Asty Thy dghy rtdﬁhtta@lcggGl u Bpo9
Met ASD CRfir Py (SeAl Al aA%EUA@p PHe Les M5 L g@ ASpySYSETiP A'§ Phe Al a
Phe Ser Leu Thr Ser Ala Sef°fnr Ala Phe 65 70 75
aag gac @R akeUad Bod lcec Asg A6 gheucdaystAsgtcGhat Asp ctlar Al @640
Lys Asp Alrfgr Aﬁ'ryﬁw@her@;oyso SS/SQBhQSIyA@w The VRyrASTyTh 5gUTyr Gu
865 Arg Asp Ph&’@sp Tyr Trp Gy3@n Gy 100 105°910 Thr
gac aag ,Er L?el%:a-gh atvalcSele 9§ 145223104 gs2 e &93 Pagess
ASp LYS <?d 23 DY pro Asn ser Leu Lys Ala Met Ala Pro Leu
885 890 895
TCC TCTt gac atc aac ctg ccg ctg ctg gac cgc acg atc ccc gac tac 2736
Ser Ser Gly Ile Asn Leu Pro Leu Leu Asp Arg Tnr Ile Pro Asp Tyr
300 905 910
acc agc ttt aac acg gtg gac gag tgg ctg aag gcc atc aag atg gag 2784
Thr Ser Phe Asn Tnr val Asp Glu Trp Lel Giu Ala Ile Lys Met Gly
915 920 925
cag Tac aag gag agc ttc gec aat Qcc ggc TTC acc tec Tt gac gre 2832
Gin Tyr Lys Glu Ser Phe Ala Asn Ala Gly Phe Thr Ser Phe Asp va’
930 935 940
gtg tct cag atg atg atg gag gac att crtc cgg gtt ggg gtc act ttg 2880
Val Ser Gin Met Met Met Glu Asp Ile Leu Arg val Gly val Tnr Leu
945 950 955 960
gct ggc cac cag aaa aaa arc ctg aac agt atc cag gtg atg cgg gcg 2928
Ala Gly His Gin Lys Lys Ile Leu Asn Ser Ile Gln Vva: Met Arg Ala
965 970 975
cag atg aaC cag att cag tct gtg gag gttt tag 2961
Gln Met Asn GIn Ile GIn ser val Glu val
980 985
<210> 20
<211> 98¢
<212> PRT
<213> Homo sapiens
<400> 20
Met Ala Leu Arg Arg Leu Gly Ala Ala Leu Leu Leu Leu Pro Leu Leu
1 5 10 15
Ala Alza val Glu Glu Thr Leu Met Asp Ser Thr Tnr Ala Thr Aja Glu
20 25 30
Leu Gy Trp Met val His Pro Pro ser Gly Trp Glu Glu val ser Giy

Tyr

50

35 40 45

Asp Glu Asn Met Asn Thr Ile Arg Thr Tyr Gln val Cys Asn val

55 60
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Phe
65

cys

Leu

Asn

Phe

Glu

Cys

Lys

Pro

Cys

Cys

303

Cys

Phe

Tyr

Thr
210

r Cys

ASn

Ala

Thr

> "I‘_ Hél%r‘“”ger‘]%ﬁl'}1 0" 56

<213> Mus nuscul us <220> <221> CDS <222>

("-,)..(993) <400> 44 gcc aaa aca aca acc cca tcg gtc

tat cca ctg gcc cct gtq tat aga 48 Ala Lys Thr Thr

Ala Pro Ser Val Tyr Pro Leu Ala Pro Val Cys dy 1 5 10

15 gat aca act aac tcc tcg at act cta gaa tgc ctg gtc
Tnr Thr_d

0B b evde 98 Y AT B0 R s SR Y o cca

at acc ttg acc-tag aac tct gga tcc ctg tcc aat 144
e Pro du Pro Val Leu Thr_ Tr Asn] Ser Ay Ser
BD cat Yedea ftlcgeed et gtc
ctg cag tct aac ctc tac acc ctc 192 dy Va'l His Thr
Phe Pro Ala Val Leu Gn Ser Asp Leu Tyr Tnr Leu 50 55
G z%g %’@cs%a\(aét%”oagébéteé Ch—‘bd—yﬁc@jhai 8be Asga ccc
aac g tcc arc 240 r Ser Ser Val Val Thr Ser
Ser Tnr Trp Pro Ser Gn Ser Ile 65 70 75 80 acc tac
aat TatrcGlacsicacrce asa SaaCAh:anale/saaiq gha mAAac aag
&xa 288 Thr Cys A¥n Val Ala His PFG Ala Ser Ser Thr
Lys Val Asp Lys Lys 85 90 95 att aaa ccc aaa aaa cccC
aca cAAtcamagreaept atl cgd vetaat@crhaadiet ata 336 add e A u
Pro Arg Ay Prig>Tnr Ile Lys Prd4@ys Pro Pro Cys Lys
Cys 100 105 110 cca aca cct aac ctc ttg gat aga cca
beL @hCatd CatrGot t& @%f EGar384a Pio. A a tReoyAsn Leu
Leu Gy @ys®Pro Ser Val Pheikfe Phe Pro Pro 185 .120
125 aac arc aag gat ata ctc atg atc tcc ctg aac ccc
to43 S Ley net Ile
@%? Aa’gufé;e?ﬁgré@ s %aﬂ Lsy,;sr 8 34%3870?%% ]ﬁ@ aéfrhc gto
atg cat arc aac aaa aat aac cca oat etc cao arc aac

00 480 \%5 Asp. Val y p Pro Asp

T | S L o “ATa Val A v 1

BT Gy 8 e 155 S0 ege zoore J2F AERE

Arg Lys Cys Pro Arg Ile Ile GIn Asn Gly Ala Ile Phe Gln

195 200 205

Leu Ser Giy Ala Glu Ser Thr Ser Leu val Aia Ala Arg Gly

215 220
ITe Ala Asn Ala Giu Glu val Asp val Pro Ile Lys Leu Tyr
230 235 240

Gly Asp Giy Glu Trp Leu val Pro Ile Gly Arg Cys Met Cys

245 250 255

Gly Phe Glu Alz val Gliu Asn Gily Thr vai Cys Arg Gly Cys
260 265 270

[U2N Y

Thr Phe Lys Aia Asn Gin Gly Asp Glu Ala Cys Thr His
280 283

N
]

Ile Asn Ser Arg Thr Thr Ser Glu Gly Ala Thr Asn Cys val
295 300

¢ Asn Gly Tyr Ty~ Arg Ala Asp Leu Asp Pro Leu Asp Me:i Pro

310 315 320

[V2)
D
-y
>
jal

Thr Iie Pro a Pro GIn Aia val Ile Ser Ser val Asn
325 330 335
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ttt gtc aac aac arc aaa ata cac aca act cag aca caa
acc cat aga 528 Phe Val Asn Asn Val GQu Val His Thr
Ala Gn Thr Gn Tnr His Arc, 165 170 175 gaa oat tac
aac agt act ctc cag gtg arc agt acc ctc ccc atc cag
576 G’ u Asp Tyr Asn Ser Thr Leu Arc VaI Val Ser Ala
D 5190 _ cac cac ga -atg act
Glu Tht 4.‘ g Leu 54 QaLCe“tGIGC ;‘3;"5 ‘:tI:'rér Prggprgotcr%aA b_Ssr ééth Ns Qn
: Asp Trp Met Ser Ay Lys G u Phe Lys QIS Lys Val Asn
Asn 195 200 205 aaa g ctc cca g ccc arc gag aga
Arg Glu gﬁ; cLaY 3t cYraddn @ Adh Qaalwrae |§6§ abh SEaLlFPro Al a
rolie Gu Arc I|eSer Lys ProLysGy210215
220 tca ata aga act cca cag gta tat arc tta cct cca
ATg Gly @s@a»éaémaafaf“gaggb Iy ASRrAsYaya AI“%’" AlYA Pid PGPAndal  Tyr
370 Vag Leu Pro PP6°Pro Gu G u G 3925 230 235 240 Page
43 atg ac aag aaa cag gtc act ctg acc tgc atg gtc aca
Gln Leu @hC Lbb cThat §iu768o AVt 1 ITartycysid ysr Gsp Val CEhrailzeu Thr
385 Cys net Vai9Thr Asp Phe Met 3245 250 255 cct4Qfaa gac
att tac gto gag tag acc aac aac ggg aaa aca gag cta
His Thr 8WB TyPriorChite ASP 1leecTyra¥alaGagn Taiy VAT #snadksn Gy
Lys Thr40& u Leu 260 265 2?0 aac tac aag 4ac act aaa
cca atc ctg gac tct gat gat tct tac ttc 864 Asn Tyr
GIn ser bYS PASMsaFhErCcin P ¥ak dLUvASRsRer1 ATR- Gy Sar Tyr
Phe 4275 280 285 atg t4ae aac aag ctg agaogtg gaa aag
aag aac tgg gtg gaa aaa aat 912 Met Tyr Ser Lys Leu
Gin wla A8 Bl s th LYA LS ASD L. YAl Y0 A 290 295
30 actactcct giptca atq gtc cagggag aat ctg cac
aat cac cac acg 960 Ser Tyr Ser Q/s Ser Val Val His
val As u.Gy. Leu H s Asr I—{ P 5] 3100315 320 act
40 58 ac rHl: t gElchd ac‘ct &g ﬁ%\t éa‘ér}gﬁjﬁ hr Lys
Ser Phe Ser Arg Thr Pro Ay Lys 325 330 <210> 45

val ITe Leu Asp Tyr Giu Leu GIn Tyr Tyr Glu Lys Glu Leu Ser Glu
465 470 475 480

Tyr Asn Ala Thr Ala Ile Lys Ser Pro Thr Asn Thnr val Thr val Gin

485 490 495
Gly Leu Lys Ala Giy Ala Ile Tyr val Phe Gin val Arg Ala Arg Thr
500 505 510
val Ala Gly Tyr Gly Arg Tyr Ser Giy Lys Met Tyr Phe Gin Thr Met
515 520 523

Thr Glu Ala Glu Tyr Gin Thr Ser Ile GIn Glu Lys Leu Pro Leu Ile
: ' 540

Ile Gly ser Ser Ala Ala Giy Leu vai Phe Leu Ile Ala val val val
545 550 555 560

Ile Ala Ile val Cys asr Arg Arg Gly Phe Glu Arg Ala Asp Ser Glu

Tyr Thr Asp Lys ieu Glin His Tyr Thr Ser Gly His Met Thr Pro Gly
580 585 590

MeT Lys Iie Tyr Ile Asp Pro Phe Thr Tyr Gliu Asp Pro Asn Giu Ala
5

ie
95 600 605
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QaT
Gln
Lys
Ser
Ile

val

705

Ile.

Leu

Arg

Tro

GTn

Lys
8€5

‘Arg

610

val

Leu

Met

Thr
690

/ Ser

Gln.

Ala

val

Phe

770

Lys

Glu

ASp

850

ASp

<211> 330 <212> PRT <213> Mus nusculus <400> 45 Al a
Lys Thr Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro Val
Cys Ay 15 10 15 Asp Thr Thr dy Ser Ser Val Thr
Leu Ay Cys Leu Val Lys Ay Tyr 20 25 30 Phe Pro Qu
Pro Val Thr Leu Thr Trp Asn Ser @y _Ser Leu Ser . Ser
8 46 a4 @y ?/%‘:l *IjiiesAsﬂwF‘fPrﬁé”PE Aea A Tiedl@ n Ser
Asp Leu Tyr TAT” Leu 50 55 60 er Ser Ser Val Thr Val
Thr Ser Ser Thr Trp Pro Ser Gn Ser Ile 65 70 75 80
ITRrGlgyslaagdyvalu Aha Elys 6Py o/aAl ay SererSety Ths Ueys Val
Asp Lvs LyS985 90 95 1- 1€3@L u Pro Arg G 80Pro Thr
li e’Lys Pro Cys Pro Pro Cys Lys Cys 100 105 110 Pro
PRbacTFr oysAswrglLelu e Ghey vE yaTRr 01 SerysVahr Pee Uyse Phe
Pro Pré% 115 120 125 L¥®lie Lys Asp ValéSbeu Met Ile
Ser Leu Ser Pro Ile Val Thr Cys 130 135 140 Page 44
val thvabivalysAspn Valg Bef 1S rAspeAsfarPEy ASP dal G n

[l e6@®er Trp 145 1506455 160 Phe Val 6Asn Asn Val Gu
Val Hs Thr Ala Gn Thr An Thr Hs Arg 165 170 175
(ﬁy%ﬁsphér}/ArspAﬁms 85 Ay vEBU 1 65 Yale, Vel %@%/E\él'la Leu
#7260 Ile Gn 1806885 190 Hs Gneghsp Trp t Ser Gly
Lys GQu Phe Lys Cys Lys Val Asn Asn 195 200 205 Lys

| P Gu.Ara Thy Ile Lys P
S PR I8 HE AL T e S50 A Pre
Val Leu Pro Pro Pro Gu Qu Gu 225 230 235 240

Leu Asp Ser Phe Leu Arg Gin Asn Asp Gly Gin Phe Thr val
710 715 720

Leu val Gly Met Leu Arg Giy Il Ala Ala Gly Met

Tyr
725 7730

~
g
(V207

AsSp Met Asn Tyr val His Arg Asp Leu Ala Ala Arg Ash Ile
740 745 750

Asn Ser Asn Leu val Cys Lys val Ser Asp Phe Gly Leu Ser -
755 760 765

Leu Glu Asp Asp Thr Ser Asp Pro Thr Tyr Thr Ser Ala Leu
775 780

y Lys Ile Pro Ile Arg Trp Thr Ala Pro Glu Ala Ile Gin Tyr

790 795 800

Phe Thr Ser Ala Ser Asp val Trp Ser Tyr Giy Iie val Met
805 810 815

val Met Ser Tyr Gily Giu Arg Pro Tyr Trp ASp Met Thr Asn

820 825 830
val Ite Asn Ata Ite Glu GIn Asp Tyr Arg Leu Pro Pro Pro
835 840 845
Cys Pro Ser Ala Leu His Gin Leu MeT Leu Asp Cys Trp Gin

855 860

Arg Asn His Arg Pro Lys Phe Giy Glin Ile val Asn Thr Leu
870 875 880



Met Thr Lys Lys G n Val Thr Leu Thr Cys Met Val Thr
Asp Phe Met 245 250 255 Pro Qu Asp Ile Tyr Val Gu
Trp Thr Asn, Asn Ay Lys Thr Au Leu 260 265 270 Asn
Tyr Lys Asn Thr Gu Pro Val Leu Asp Ser Asp Gy Ser
Tyr Phe 275 280 285 Met Tyr Ser Lys Leu Arg Val GQu

s MeYS As I al . du Arg, 90,293 _3QQ Ser Tyr

Asp b b}Ee“rl %g e&r]s"\/arg\?‘;\éln h“s%@% ugéAyi/ﬁ]FLeue‘ | S 25% Fi's His
Thr 305 310 315 320 Thr Lys Ser Phe Ser Arg Thr Pro
Gy_Lys 325 330 <210> 46 <211> 336 <212> DNA <213>

Ser Ser GifsThudeli v PR23GY KofsP S TRDIZS [ ASBIEY  <400>
46 gat gtt ttg atg acc caa agt cca ctC tcc ctg cct etc

. aat ctt aaa 48 Asp Val Leu Met Tnr Ar Ser Pro Leu

Thr ser Raer Ape(ThPr62 \VAFP Selt Teu LepyG i B‘iofl:ESLySga?f-t ¢da gece tcc

°c tct tgc aga t aat ca_g aac gta cat agt 96

Asp Gr Ala Ser =le Ser Cys Arg Ser Ser Gn Ser Ile

Gln Tyr Wal CH se8ePh20125280A1P&de A dat swgaP@aesacaltat tta

930 zaa tgg tac cf§>cag aaa cca ag@4ag rct 144 Asn dy
Asn Thr Tyr LeU du Trp Tyr Leu Gn Lys Pro Gy Gn

val ser Ger méb M@ Mé: wta aRJYitTé CeGl graalvait@ly agaTgktLduicc aac

945 cga ttt tcP5Qgg gtc cca 19295Pro Lys Leu Lewrdd e Tyr
Lys Val Ser Asn Arg Phe Ser Gy Val Pro 50 55 60 gac

Ala Gly @adchhcyactyQme aat adpactcangagrnaga ab: g AGa ctc
agg atco&240 Asp Arg Phae78er Ay Ser Ay3zer G ~y Thr
-Asp Phe Thr Leu Arg lle

Gln Met Asn Gln Ile Gin Sser val Glu val

980 985

<210> 21

<21i>. 30

<212> DNA

<213> Artificial sequence

<220>

<223> PCR primer 15

<400> 21

adaaagctta tggctctgcg gaggctggag 30

<210> 22

<21i> 30

<212> DNA :

<213> Artificial Seguence

<220>

<223> PCR primer 16

<400> 22

aaagatatct catggcaact tctcctggat 30

<210> 23

<21l1> 22

<212> DNA

<213> Artiticial Sequence

<220>

<223> PCR primer 17

<400> 23 '

caccatggag ctggcggect tg ‘ 22

<210> 24

<2il> 21

<212> DNA

<213> Artificial seaquence
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65 70 75 80 agc aga gto gag get aag gat ctg gaa a tat
-,-ac tgc ttt caa apt 288 Ser Arg Vai
Leu Ay Val

gtt ccg tac ace ttc aaa aag gag acc aag ctg gaa ata

aaa 336 Ser Hi s Val
<2205 Lys Leu Gu lie Lys 100 105 110
<223> pﬁg%mER-E_8<213> Mus nuscul us

<400>

G n Ser

Pro Leu Ser
210 15 Asp Gn Ala Ser

Pro Tyr

lle Ser

Thr

Leu Pro Val

tc

Glu Ala G u Asp
Tyr Tyr Cys Phe Gn Gy 85 90 95

a cat

Phe Gy Ay Gy Thr
<210> 47 <211> 112

<400> 47 Asp Val Leu Met
Ser Leu Gy 15
Cys Arg Ser Ser G n Ser

TCCCactapf AGYAFCIGRS Ser 20 25 30 Asn Ay Asn Thr Tyr Leu G &t

Trp Tyr

<210>
<21i>
<212>
<213> H%ﬁ
<400> 295

hr Leu Arg lle
IB?en p Leu Gy Val
Pro Tyr

Ser Hi s

Val

Leu Gln Lys Pro Gy G n Ser
2keu Leu Ile Tyr

Thr

Thr

CCOCO9CTPRCEETIAcE 14R9209 Y £O5CATGTO £290809489 LXFESCTTY
cectcttgr @ 1dce R £2d 3 g MYS: dTHS Sl R ac i%g;@?c 633]%99}9%@(:%222320

get gca cca

1)

(322)

99CtCCCtEGCC3ﬂIGC¢§aG

aggtggtgca
tgcaggatat
tcccactgea
tggcecgtget
caggaggcct
tgatccageg
acaagaacaa
cctgttctec
gcctgacgeg
actgctgcca
cctgectcca
acaacacaga
gctgtgtgac
tctgeceeecet
gcagcaagcc
gggcagttac
Tggcatttct
cagagcagct
catggccgga
gaattctgca
ggctgecgcrce
tctgctteg:
tccacactgce

tgTgcgeccy

gagaaacctg

ccaggaggrg

gaacccccag
ccagctggce:
gatgtgtaag
cactgtctgt
tgagcagtgt
cttcaaccac
cacgtttgag
tgcctgtecc
gcacaaccaa
ctgtgcccga
cagtgccaat
gccggagagce
ccaagtgttt
cagcctgect
caatggcgcec
actgagggaa
gcacacggtg
caaccggcca

agggcactgc

<400> 48 cog act gat

TEEACCEIT @catgptcgac-caBetctac

gaactcacct
cagggctacg
attgtgcgag
gacccgctga

cagctrtcgaa

ctctgctacc

ctcacactga

ggctcceget

gccggtaget

gctgccgget
agtggcatct
tccatgecca

tacaactacc

atccaggagt

tttgatgggag

gacctcagcg
tactcgctga
ctgggcagtg
ccctgggacc
gaggacgagt

gtrccag

acctgcccac
tgctcatege
gcacccagcet
acaataccac
gcctcacaga
aggacacgat
tagacaccaz
gctggggaga
grgcccygctg
gcacgggccc
gtgagctgca
atcccgaggg
tttctacgga
cagaggatgg
gtctgggcat
ttgctagetg
acccagcctc
aagagatcac
tcttrccagaa
ccctgcaagg
gactggccct
agctcritceg
gtgtgggcga
ggcccacccea
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caatgccagce
fcacaaccaa
ctttgaggac
ccctgtcaca
gatcttgaaa
tttgtggaag
ccgctetegg
gagttctgag
caaggggcca
caagcactct
crgcccagee
ccggtataca
cgtgggétc:
aacacagcgg
ggagcacttg
caagaagatc
caacactgcc
aggttaccta
cctgcaagta
gctgggeate
catccaccat
gaacccgcac
ggacctggcce

gtgtgtcaac

cagggctgcec
ctgtccttece
gtgaggcagg
aactatgccc
ggggcctceec
ggaggggtct
gacatcttcc
gcctgccace
gattgtcaga
ctgcccactg
gactgccrag
ctggtcacct
ttcggegeca
tgcacccteg
tgrgagaagt
cgagaggtga
tttaggagcec
ccgctccage
tacatcrcag
atccggggac
agcrggetac

aacacccacc
caagctcrgc
tgccaccagce

tgcagccags

35 40 45 Pro Lys
Lys Va" Ser Asn Arg Phe Ser Gy Val

3PPH 50 55 60 Aso Arg Phe Ser Gy Ser Ay Ser Ay Thr
65 70 75 80 Ser Arg Val
Tyr Tyr Cys Phe Gn @y 85 90
Phe Ay Gy Ay

du

Lys
y 60

180
240
300
360
420
480
540
600
660
720
780
840



Page 46 Arg Ala Asp Ala Ala Pro Thr Val Ser Ile Phe
Pro Pro Ser Ser Au 15 10 15 cag tta aca tct aga
aat gcc tca atc atg tac ttc ttg aac aac ttc 96 Gn
Leu Thr Ser Ay Gy Ala Ser Val Val Cys Phe Leu Asn
Asn Phe 20 25 30 tac ccc aaa gac atc aat gtc aaa tgg

at t at ac a gaa c 144 Pro Lys IIe
cectrcandy CReanRthy §THIF AagE Hacae RGP SPOSPCTS GCRCEIaE 40168

atgtgaatd@@a c tQE@cé%%&caiﬂtc@ gtlg@8c el c6ad a8y dREg a9€740
aaa gggig g%g 192 n & ttgValaab(liceu E?Aésr? %%r Tr% Thr
| tgacctgtiNs FOMRIEIRED 9Sé9a0_§a§tA@p9t$@¢ctsot%C@9tat:@aggﬁs:cag@ al8po

ccttctgcc%%%g#%c&c%f c:\&/é%g % %g&c%agc‘.grﬁcr%cge a%:ﬁ& %@“ 249860

ggaagtttd agdygagGhal g@Bgt?EOCc'tS &tcttg@tccaat@ac*gacactaictaCt tagzo
ot %e% %cc act cac a% aca tc a 288 9 A%]
gratagacay BTt 9BYEIG Af%%‘a?ﬁ?”aﬁ. §9‘i%?§°%ﬁ? 5@t gfﬁFa Ser’ %5
tcatctct§O g8Bggt@66c @itk cBiErgaatc@afriiiC gdddytagtc artggRdct ot 20aR
324 Pro lie Val Lys Ser Pne Asr: Arg Asr Gu Cys 100
tcatcaagqyRCcaesPpas £§oenqadya | ptacaqeRs 9?99382&23% GvEsagmase ul 6300
cggagcta Z049c A GcAka: A §c P 8a o g¥8 P
9948 &4%ng0 Sg% Ser ;ﬁfo@ %gggl &15 Gn Eg% C‘?gfﬁ Clgbg B%O
tcctgaaaqd waapRoses a\@aﬁa%‘qaa@@gtph‘étﬁgeatmgcaﬁs nttﬂ?becazac 25 282)0

tftacaauééércag:paa%?? &%g ﬁ%oeggﬁ%a\@hgj‘y ‘H%&}g)f? Jclc%gc%sag%rg }f_g%o
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tgttgagg@’hraaAsqma@:n of&spasgcrcaLysaaAgpaﬁelcttmcﬁa E‘g&ata'dg*ga'yr 2560
tggctggtggtgagg{cc§gr -H%Bt%s%érThr éfe%o-rhzatgkgdA%Q acatccgéog 3400
Tgcagctggr gacacagctt atgccctatg gctgecctctt agaccatgtc cgggaaaacc 2460
gcggacgect gggetcccag gacctgcetga actggtgtat gcagattgcC aaggggatga 2520
gcracctgga ggatgtgcgg ctcgtacaca gggacttggce cgctcggaac gtgctggtca 2580
agagtcccaa ccatgtcaaa attacagact tcgggctggc tcggcectgctg gacattgacg 2640
agacagagta ccatgcagat gggggcaagg tgcccatcaa gtggatggcg ctogagtcca 2700
ttctccgeco gcggttcacc caccagagtg atgtgtggag ttatggtgtg actgtdgtgag 2760
agctgatgac ttttggggcc aaaccttacg atgggatccc agcccgggag atccctgacc 2820
‘tgctggaaaa gggggagcgg Ctgccccagc cceccatctg caccattgat gtctacatga 2880
tcatggtcaa atgttggatg attgactctg aatgtcggcc aagattccgg gagttggtgt 2940
ctgaattctc ccgcatggCc agggaccccc agegetttgt ggtcatccag aatgaggact 3000
Tgggcccage cagicccitg gacagcacct tetaccgctc actgctggag gacgatgaca 3060
tgggggacct ggtggatgct gaggagtatc tggtacccca gcagggcttc ttctgtccag 3120
accctgecce gggecgetgag ggcataggtcc accacaggca ccgcagctca tctaccagga 3180
grggcggtgg ggacctgaca ctagggctgg agccctctga agaggaggeo cccaggtcte 3240
cactggcacc ctccgaaggg gctggctccg atgtatttga tggtgacctg ggaatggggd 3300
cagccaaggg gctgcaaagc ctccccacac atgaccccag ccctctacag cggtacagtg 3360
aggaccccac agtacccctg ccctctgaga ctgatggcta cgtrtgccccc ctgacctgca 3420
gcccccagec tgaatatgtg aaccagccag atgttcggCc Cccageccccct tegecccgag 3480
agggccctct goctgotgec cgacctactyg gtgccactct ggaaagggcc aagactctct 3540
ccccaggagaz gaatggggtc gtcaaagacg trtttgcectt taggggtgec gtggagaacce 3600
ccgagtactt gacaccccag ggaggagctg cccctcagcc ccaccctcct cctgectrca 3660



65 70 75 80 Ara H's Asn Se- Tyr Thr Cys G u Ala Thr
H's Lys Thr Ser Thr Ser 85 90 95 Pro Ile Val Lys Ser
Phe Asn Arg Asn A U --YS 100 105 <210> 50 <211> 357
<212> DNA <213> Mus nuscul us Paae 47 <220> <221> CDS
<222> r3 5 ) <400> 50 cag atc cag ttg atg cag tct g%g
geccagcciictIYAGOEY ARG Y9 cRIC2GaRC Gad “aBI2IHh IBPEIGCAC Led
. Leyt L y 10
ccagc:a(:_"(-é| Pa Sd%rag%% é;:tgcé%céégt :g&éaagga%%t%t?éc?tg cgu?’a% g 3]7§O
cagtagga@t agmm:m @€c Thr Val Lys Ile Ser q/s Lys Al a Ser3804
Ay Tyr Thr Phe Ile Asp Tyr 20 25 30 tca atg cac tag
<210- 268t aag cag act cca aaa aag gat_ tta aag tgg atg 144
<211> 8Ser Met His Trp Val Lys Gn Ala Pro Ay Lys Gy Leu
<212> PRlys Trp Met 35 40 45 aac tag ata aac acc tac act aaa
<213> Mb’a@“%%‘ﬁ“éca tat tct gat gac ttc 192 Gy Trp lle Asn
<400> 2¢fhr Tyr Thr Gy Qu Pro Thr Tyr Ser Asp Asp Phe 50 55
60 aag aaa cgg ttt gcc ttc tct ttg gaa acc tct acc aac
?" GIn Lt V@ké'ﬂa@"wﬁoy Bies @y Arg Phe Ala Phe Ser Leu G u
Thr Ser Ala Ser Tnr. Al a Tyr 65 70 75 80 ttg cag atc
aac aac ctc aaa aat aag gac acg act tca tat ttc tgt
<210> 2288 Leu Gn Ile Ser Asn Leu LYS Asn Gu ASP Thr Al a
:%]iii —Ser Tyr Phe Cys 85 90 95 gca acc tac tat agg tac aaa
<713 M@Sa%ugag‘_tstt gac tac tag g9c caa ggc 336 Ala Thr Tyr
Tyr Arg Tyr Au Arg Asp Phe Asp Tyr Trp Ay Gn dy
<400> 2200 105 110

Asp val Leu Met Thr Gln Ser Pro Leu Ser Leu
1

5 10
<210> 28
<21li> 9§
<212> PRT
<213> Mus musculus
<400> 28

Gln Iie GIn Leu val Gln Ser Giy Pro
1 5

<210> 29

<21i> 19

<212> PRT

<213> Mus muscuius

<400> 29

Asp val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro val Ser Leu Gly
1 5 10 15

Asp Gin Ala

<210> 30
<21i> 27
<212> DNA
<213> Artificial Seguence

<220>

<223> PCR primer DB3F1l

<400> 30

cagatccagi tggtgcagtc tggacct 27
<210> 31
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<211>
<212>

<220>
<223>

<400>
aagatat

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

<220>
<223>

<400>
aagaatt

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

<220>
<223>

<400>
aagatat

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

<220>
<221>
<222>

<400>
cag atc
GIn Ite
1

aca gtc
Thr vas

tca atg
Ser Me=

tag
Trp
50

fafle
Zx9

<M

aag gga
Lys Glv
65

ttg cag
Lteu Gln

acc act ctc aca atc tcc tca 357 Thr Thr Leu Thr Val

Ser Ser 115 <210> 51 <211> 119 <212> PRT <213> Mis
muscui us <400> 51 @n lle Gn Leu Val Gr Ser Ay Pro

GQu Leu LyS Lys Pro v AL 15 10 15 Thr Val Lys
Ile Ser Cys Lys Ala Ser Ay Tyr Thr Phe Ile Asp Tyr

20

.25 30 Ser Met H's Trp Val Lys Gn Ala Pro Ay Lys Ay

seu Lys Trp met

35 40 45 Gy Trp Ile Asn Thr Tyr Thr
<213> Addiyidal Beguehe Tyr Ser Asp Asp Phe

50 55 60 Lys Ay
Ara Phe Ala Phe Ser Leu Gu Thr Ser Ala Ser Thr Al a

r..65 70 75 Leu Gn Ile Ser Asn Leu Lys Asn Gu
P‘Iiigﬁ'?ﬁerr ﬁ?‘éZAS(\e/EQTyr Pre Cys 85 90 95 Page 48 Ala Thr

3Tyr Tyr Arg Tyr Gu Ara Asp Phe Asp Tyr Trp Ay Gn
CE 1@ cI@xRortOaodibar adhr Leu Thr Val Ser Ser 115
<210> 52 <21",> 993 <212> DNA <213> Mus nuscul us
3xX220> <221> CDS <222> (1)..(993) <400> 52 acc aaa
2faca aca acc cca tca atc tat cca ctg gcc cct gtg tat
Dlffag 48 . Ala Lys Thr Thr Ala Pro Sec Val Tyr Pro Leu
PR

VaiUerE ay
PCR primer MK19EIFL

32
cat gaagttgcct gttagg

3
3
DNA

Artificial Sequence

[NSAVS}

PCR primer KEVR1

33
Ctt aacactcatt cctgttgaag ct

34

1350

DNA

Mus musculus

CDS
(1) ..(3350)

34
cag ttg

3 g tet
Gin Leu V
b}

o]
1T Gin ser

]
1]
[{a]
_xQ
s8]

ona

Let Lys Lys Pro

<
on
30
O ri
= o

Ctg aag aag cct g?a
Gly
15

aag atc tcc tgc aag g ggg tat acc ttc aca cac tat
Lys Ile Ser Cys Lys Ala Ser Gly Tyr Tnr Phe Tnr His Tyr
20 : 25 30

tta aag tgg atg

cac tgg gtg aag cag cca gga aag ggt g
Gly Leu Lys Trp Met

gct
His Tro val Lys GIrn Ala Pro Gly Lys
35 40

ata aac acc tac act

ct g cca aca tat gct gat g
Ile Asn Thr Tyr Tnr G

gac
Pro Thr Tyr Ala Asp Asp Phe

cag ttt gcc trc aa acc tct g
Arg Phe Ala Phe Tu Thr Ser A
70 : 75 8C

w
m N
-1 ot
rt
+
o]

(S
—

aac aac CTC aaa aat gag gac acg g _ g
ASn ASn Leu Lys Asn Giu Asp Thr Aia Thr Tyr Phe Cys

page 30

m O

32

w)
~J

48

56

240

288



-1
o

h=glel

acc
Thr

cca
Pro

gga

Gly
145

dac
AsSn

cag
Gin

acc
Thr

agce
ser

ccc
Pro
225

TCC
Ser

ctg
Leu

cca
Pro

gtc
Vai

acc
Thr

305 .

ttc
Phe

Thr

TTg
Leu

15 10 15 gat aca act g9c tee tcg gta act cta gaa tac
ctg gtc aag gat tat 96 Asp Thr Thr Ay Ser Ser Val '
Thr Leu Gy Cys Leu Val Lys Ay Tyr 20 25. 30 ttc cct
gag cca gtg acc ttg acc tag aac tct aaa tee ctg tee
agt 144 Phe Pro Gu Pro Val Thr Leu Thr Trp Asn Ser
Gy Ser®dleu Ser Ser 35 #8 45 at gtg cac &e tee cca
act atc, et a,cagyt tcgiac e y VaI
Hirs TVhrA%heVrP%giA?f% g{g&: EE@UAéB nsgﬁgé& Jlé%é %g@ 336
Leul80 55 60 agc agcl@ea ata act gta att tcg aac acc

act %‘?f? %gc ag c a tee ate Ser _Ser Ser Val T%hr Va384
Thr ery eEnr 99 ngrTﬁ 'ﬁl@eg’rol é%g @it @75 80

acc tgc aat ate aI:Z-O cac ccg aca aarsaac ace aag ate
ctg %%] Caaa aaac1288Ga Thr Cys C,gtsn Va:l Ala Hs Pro Ala Ser 5
CER SR ST SIS A B ysit5 190 9 oA cigagico: add
130 agg ccc aca a;Le3 ccc ct14gca tgc aaa tdc 336

e Glu Pro Ara le Pro Thr IIe Lys Pro Cys Pro Pro
Tgc eggs stA0y 891 1@{5 £1D 93gc Oc?g 8BE astctqa c aatt8l
s Heh Vetd ‘ﬁ:é t' Y6 e ThR eG't"tq: c ¢l 384 PrifPA a Pro

Asn Leu Leu GIy Gv Pro Sec Va Phe Ile Phe PFo Pro 115
tct tr25CEa C’atae*a% gag ®faaet ctat graapet toxe ctgg aac 528
5”6 “&f ol L%?t fack taty X432 HipyInT PEcLire Asp gél Leteu Met

Ile Ser " Leu Ser Pro IIe]V Thr Cys 130 135 140 gtg
tct gho @tytaaecatge aap: @ag gat ggaGcecaraaatc alcg &g ate s76
Ser Agfe 4SHgTUBON" &M R&11 g |SeAsPa ValnrS&d Thu AspS#&sp Pro

Asp N8I Gn Ile Ser #p 145 150 155 1680 ttt atc aac
tgg @8€ RECcAPRcAlaACAE: 36a LRl g€y RCA LR ake & aaagys
Tro 5P@ sePhelnvagr ASe 7sn cValasGi MaValizHiis Phe Mlas& n Thr

&h Thr His Arc 18% 170 175 gag g#l> tac aac act act
acc et& #8981 32012201 356 EL0a60 Gl £ £a0, L8 ﬁa% U SR
Thr T SecydhrysLete Ang Al @|Gt$e!5r*oA|Tﬂ' Lla
210 G| n 180 185 19435 Page 49
Tgt cct cca tgc aaa TYC ccCa gca CcCt aac Ctc ttg ggt gga cca 720
Cys Pro Pro Cys Lys Cys Pro Ala Pro Asn Leu Leu Gly Gly Pro

230 235 240
gtc tIC atc ttc cct cca aag atc aag gat gta Ctc atg atc tcc 768
val Phe Iie Phe Pro Pro Lys Ile Lys Asp val Leu MeT TIle Ser
245 250 255
agc ccc ata gtc aca tgt gtg gtg grtg gat gtg agc gag gat gac 816
ser Pro Ile Val Thr Cys val val val Asp val ser Glu Asp Asp
260 265 270

gat gtc cag atc agc tgg ttt grc aac aac gtg gaa gta cac aca 864
Asp val Gln Iie Ser Trp Phe val Asn Asn val Glu val His Thr

275 280 285
Cag aca caa aCc cat aga gag ga® tac aac agt act ctc cgg gt 912
Gln Thr Gin Thr His Arg Giu Asp Tyr Asn Ser Thr Leu Arg Vva
290 295 300
agt gcc Cctc ccc atc cag cac cag gac tgg atg adt ggc aag gag 960
Ser Ala Leu Pro Ile GIn His Gin Asp Trp Met Ser Gly Lvys Gil

310 , 315 320
aaa tgc aag gtc aac aaC aaa @gaC CtC CCa QgCo CCC atcC gag aga 1008
Lys Cys Lys val Asn Asn Lys Asp Leu Pro Ala Pro Ile Glu Arg
325 330 335
aTc tca aaa CcC aaa Qgg tca gta aga gct cca cag gta tat g:ic 105¢
Ite Ser Lys Pro Lys Gly Ser val Arg Ata Pro Gin val Tyr val
340 345 350

CCt cca cCca gaa gaa gag at¢ act aag aaa cag gtc act ctg acc 1104
Prc Pro Pro Gliu GlIu Giu Met Tnr Lvs Lys Girn val Thr Leu Thr

rPage 31



tgc
Cys

aac
Asn
385

gac
Asp

~cac cag gac too atg aat aac aag aaa ttc aaa tac aag

atg
Met
370

aac
Asn

tct
Ser

aac
Asn

ctg

y Leu

tga

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

<400>

Gln
1

Thr

Giy

Lys

65

Leu

Ala

Thi

Pro

Tle

val

Me<T

Trp

50

Gly

Gln

Thr

Thr

Leu
130

gtc aac aac 624 His Gn Asp Trp Met Ser Ay Lys Qu
Phe Lys Cys Lys Val Asn Asn 195 200 205 aaa gac ctc
cca acg ccc atc gag aga acc atc tca aaa ccc aaa a ¢
672 Lys Asp Leu Pro Ala Pro Ile GQu Arg Thr Tie Ser
1ys Pro Lys Gy 234 215 220 tca gtgsaga act cca cag
gta tat gtc ttg cct cca cca aaa gaa gag 720 Ser Val
Frqg aPd BaProtaGang Vet QTZEF gval atfelliapr@tOPga)g RPogp €@cu d dls
8 228 R3 45T it g ot addy W £ TGPt clg
acc tac atg gtc aca gac ttc atg 68 Met Thr Lys Lys
G a¥alacihgad ette Tduc €ys vt adalacThiazAsps Rite o®-, 24300
@B0 L255NrcElu agH 4rdc THL tLYLSa&ngfTbrg%ﬂgi oy Vactcl-euiac aac
gag aaa ac%gcbag cta 816 Pro°du Asp Ile Tyr 4al @ u
i oFbrecAstaAsic Gty ke JBr o erheuy260, 268 260 aa0ss
Asrc GApgheaatyra®heamer Cga @rcLed aeaacrd obl gat aat tct
tac ttct9864 Asn Tyr LystlBsn Thr G u ProNal Leu Asp
LS§§ pcag Xcaser:at-r¥g§c Phe 2¢5¢ %@ 28z Al tac Ghac aagl’%
ti@ valaoigt Ar@adnasd agg RARCcyaGegt Zalagal aga @at
I\/Et 4‘59r Ser Lys Leu APg Va: G u Lys Ly¥80Asn Trp VaI

Ara _Asn 290 295 300 agc fac tee tat _tea g%g gt
y

Gu

qae éécﬁ?@aﬁ??t—?ﬁcé&ﬁ ;%E LAC pRAGSACHD r_ser ™
€ys Ser Val Val u Gly Leu Hi s4Asn HIS Hi’s Thr
305 310 315 320 act aag agc ttc tcc cgg act ccg aqt
aaa tga 993 Thr Lys Ser Phe Ser Arg Thr Pro Gy Ly§5O
325 330 <210> 53 <211> 330 <212> PRT <213> Mus
muscul us <400> 53 Ala Lys Thr Thr Ala Pro Ser Val Tyr
Pro Leu Ala Pro Val Cys dy 1 5 10 15 Asp Thr Thr
A@gy Ser Ser val Thr Leu Ay Cys Leu Val Lys Ay Tyr

PRT )
Mus muscuius

35
Gin Leu val GIn Ser Giy Pro Glu Leu Lys Lys Pro Gly Glu
5 10 15

Lys Ile Ser Cys Lys Ala Ser Giy Tyr Thr Phe Thr His Tyr
20 25 30

His Trp val tys Gin Ala Pro Gly Lys Gly Leu Lys Trp Me:
35 40 45

Iie Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe
- 55 60

Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr ala phe
70 75 80

Iie Asn Asn Leu Lys Asn Gliu Asp Thr Ala Thr Tyr Phe Cys
85 90 95

Tyr Tvr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp Gly GIn Gly

100 105 110
Leu Thr val Ser Ser Ala Lvs Thr Thr Ala Pro Ser val Tyr
115 120 125
Ala pPro val Cys Giy Asp Thr Thr Gly Ser Ser val Thr Leu
135 140
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20 25 30 Phe Pro Qu Pro Val Thr Leu Thr Trp Asn Ser
Ay Ser Leu Ser Ser 35 40 45 dy Val H's Thr Phe Pro
Ala Val Leu G@n Ser Asp Leu Tyr Thr Leu 50 55 60 Ser
Ser Ser val Thr Val Thr Ser Ser Thr Trp Pro Ser G n
Ser Ile 65 70 75 80 Thr Cys Asn va; Ala His Pro Al a
Ser Ser Thr Lys Val Asp Lys Lys 85 90 95 Page 50 Ile
, P r-Q., Q 1o Q/s
GWi Cys L(Lgu v%/clys g”Q)GT%g Frlh%OIE’AI:OG kIPrJ"&@aP 'I%r.% ?E ay
Pro Ser Val Phe Il e Phe Pro Pro 115 120 125 Lys e

o Va| t Ti er_Leu Ser Pro Ile Val Thr
Asn Ser @7 Sisqf 3%”14?6 I\%él ?ﬁl ¥al "ASPE VAP & V&l d-Asp Asp
Pro Asp VaI Gnlle Ser 1'Frp 145 150 155 160 Phe Val
A.sn Asn Val Qu Val Hs Thr Ala Gn Thr Gn Thr Hi's
GIn ser Agnc ’-"616@"17}0 175 usg'séeTyYaTAgh"S@ﬂ T{gBSEéLﬁ‘-’Arg Val
Val er Ala Leu Pro & Gn 180 185 1 Hs Gn Asp
Trn Met Ser Ay Lys Qu Phe Lys Cys Lys Val A sn Asn
Thr Trp AG5S200:1208er (Y& AEpCrewsPr v Ada Prie Pre AGR seAr g Thr
1% Ser Lys Pro L Ay 210 215 288 Ser Vval Arg Al a
Pro Gn Val Tyr Val Leu Pro Pro Pro Qu QU Gu 225
ser Thr R30vaBAsp40ys Myt Ther GLy rhysrdicny Vade Tir rlleuw yEhr Cys
210 Met Val Thr AgB>Phe Met 245 2532955 Pro G U Asp Ile
Tyr Vai Qu Trp Thr Asn Asn Ay Lys Thr G U Leu 260
Prc Cys @D p2d0cyAsnyd\ysLvso AsH pHar aéd uebkriceuValy ey #sp Ser
225 Asp Gy Sek3Tyr Phe 275 2823285 M Tyr Ser240ys Leu
Arg Val Gu Lys Lys Asn Trp Val Gu Arc Asn

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

Leu Ser Pro Ile val Thr Cys val val val Asp val Ser Glu Asp Asp
260 265 270

Pro Asp val Gln Ile Ser Trp Phe val Asn Asn Val Glu val His Thr

275 280 285
Ala &In Thr Gin Thr His Arg Glu Asp Tyr Asn Ser Thr Leu ‘Arg val
200 295 300
val ser Ala Leu Pro Ile GlIn His GIn Asp Trp Met Ser Gly Lys Giu
305 310 315 32
Phe Lys Cvs Lys val Asn Asn Lys Asp Leu Pro Aia Pro Ile Glu Arg

w
w -t
[

325 330

—
O
-
o]
—
(D

Ser Lys Pro Lys Gly Ser val Arg Alz Pro Gin val Tyr vai
340 345 350

Leu Pro Pro Pro Glu Glu Glu Met Thr Lys Lys Gin V31 Tnr Leu Thr

Cys MeT va. Thr Asp Phe Met Pro Giu Asp Ile Tyr va’ Glu Trp Thr
370 375 380

Asn Asn Gly Lys Thr Glu Leu Asn Tyr Lys Asn Thr Giu Pro vai Leu
385 390 395 ' 400

ASp Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg val Glu Lys
405 410 415
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290 295 300 Ser Tyr Ser Cys Ser Val Val Hs Gu
Gly.Leu H's Asn Hs H's Thr 305 310 315 320 Thr Lys
Ser Phe Ser Arc Thr Pro Gy Lys 325 330 <210> 54
<211> 336 <212> DNA <213> Mus nuscul us <220> Page 51
<221> CDS <222> (1)..(336) <400> 54 gat at; ttg atg
acc caa act cca ctc tcc ctg cct atc agt ctt gaa 48
Asp Val Leu Met Thr G n Thr Pro Leu Ser Leu Pro Val
Lys Asn T8prvdleGl@ArglAs 56 IH/ " §at aasacyal c@latts tdt tac aga
tct“é)gt cag aac att ‘JthDa cat aat 96 A@ﬁ Gn Ala Ser
Ile Ser Cys Ara Ser Ser G n Ser Ile vVal H's Ser 20 25
Gly Leu H3O asaghigadisatier ate tat sét eprgaaet aggtee etq@ acdag aaa
43¢a ggc cag tct ¥44 Ser Ay Ille P Tyr Leu Au Trp
Tyr Leu Gn Lys Pro Ay Gn Ser 35 40 45 cca aag ctc
Lys ctg atc tac aaa gtt tcc aac cga ttt tct aaa gtc cca
192 Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe
ser Ay Val Pro 50 55 60 gac agg ttc act aac agt gaa
<210> 34Ca ago aca gat ttc aca ctc aag atc 240 Asp Ara Phe
<211> e66er Gy Ser Gy Ser Ay Thr Asp Phe Thr Leu Lys Ile 65
<212> DN#0 75 80 agc aaa ata gag act gag gat ctg aaa gtt tat
<213> Mysapus@dUftt caa gat 288 Ser Arg Val Gu Ala du Asp
Leu Ay Val Tyr Tyr Cys Phe Gn Gy 85 90 95 tca cat
<§§0> gtt cca tac acg ttc gga aag gag acc aag ctg gaa ata
<221> Claa 336 Ser H's Val Pro Tyr Thr Phe Gy Gy Gy Thr
<222> (s Pl Gu Ile Lys 100 105 110 YRy
<400> 3o

gat gtt ttg atg acc caa agt cca Cu< TCC Ctg CCt gtc agt ctt gga 48
Asp Val Leu Met Thr Gln Ser Pro Leu Ser Leu Pro val Ser Leu Gly

1 5 10 15

gat caa gcc TCC atc TCT tgc aga ot agt cag age att gta cat age 96
Asp Gin Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Ile val His Ser

20 25 30
aat gga aaC acc¢ tat tta gaa tgg tac Cctg cag aaa C€Ca ggc cag tct 144
Asn G1y Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gily Gln Ser
35 40 45
cca aag ctc ctg atc tac aaa gtt tcc aac cga Tttt tct ggg gtc cce 192
Pro Lvs Leu Ile Tvr Lys va. Ser Asn Arg Phe Ser Giy val Pro
50 55 60

gac agg ttc agt ggc agt gga tca ggg aca gat ttc aca ctc agg atc 240
ASp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile

65 70 75 80

agc aga gtg gag gct gag gat Cctg dga gti tat Tac tgc Trt caa ggt 288
Ser Arg val Glu Ala Giu Asp Leu Gly val Tyr Tyr Cys Phe Gin Gly

8> 90 a5
tca cat gtt ccg tac acg tTC gga dgg gug acc aag ctg gaa ata aaa 336
Ser His val Pro Tyr Thr Phe Gly Gly Gly Thr Lvys Leu Glu Ile Lys
100 105 110
Cgg gct gat gct gca cca aCt gta TCC atc tTC cca cca tcc agt gag 384
Arg Ala Asp Ala Aila Pro Tnr Val Ser Ile Phe Pro Pro ser ser Glu
115 120 125
cag tta aca tct gga ggt gcc tca gtc gtg tgl TTC Ttg aac aac Trc 432
Gir Leu Thr Sser Gly Gly Ala Ser val val Cys Phe Leu Asn Asn Phe
130 135 140

Tac CCC a2 gac atcC aat gtc aag Tgo aag att gat ggc agt gaa cga 480
Tyr Prc Lys Asp Ile Asn vai Lys Trp Lys Iie Asp Gly Ser Glu Arg

145 150 155 160

Caa aat guoc gtc ctg aac adgt tgg act gat cag gac agc aaa gac agc 528
Gin Asn Gly val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser

165 170 ’ 75



acc tac
Thr Tyr

cga cat
Arg His

cce att
Pro Ile
210

<210>
<21i>
<212>
<21i3>

<400>

Asp Vval

1

AsSp G1In

Asn Gly

Pro Lys
50

ASp Arg

Ser Arg

Arg Ala
GIn Leu

130
Tyr Pro

Gin Asn

Thr Tyr

<210> 55 <211> 112 <212> PRT <213> Mis nuscul us

<400> 55 Asp Val Leu Met Thr G n Thr Pro Leu Ser Leu
Pro Val Ser Leu dy 1 5 10 15 Asp Gn Ala Ser 1lle
Ser Cys Arg Ser Ser Gn Se- Ile val His Ser 20 25 30
Ser Ay Ile Thr Tyr Leu Gu Trp Tyr Leu G n Lys Pro

y&snd er 354 45P% sLeuLeuIIeTvr LysV17
TR i S iialler 8 5 o e’ o
Phel8er dvy Ser Gy Rf ﬁ)Thr Leu Lys
Ile 65 70 75 80 SerAr VaIGIU Ala G U Asp Leu

at s9 G15F- @ C95‘“"=‘Ser HP &4
%% aﬂ Tﬁgéggﬁ] yayy rQ'BZLgs LU Bu e

100 105 110 Paae 52 <210> 56 <211> 324 <212>
i AbisTAgl ast 9@2299; 221> CDS <222> 660
(A )f3‘fﬁ) <@§©>AF§GA§%Q’ get¥%oat act aca cca act gta
tcc atc ttc cca cca tcc agt gag 48 Arg Ala Asp Ala
Ala Pro Thr val Ser Ile Phe Pro Pro Ser Ser GGu 1 5 10
gg’ cag t:a aca tct aca oat acc tca atc gta tgc ttc
g aac aac-ttc 96 Gn Leu Thr Ser Gy G y Ala Ser

mvalmugaiiv€ys Phe Leu A sn Asr Phe 20 25 30 tac ccc aaa

3?% atc aat atc aaa tog aag att gat aac agt aaa cga
44

Leu Met Thr Gin Ser Pro Leu Ser ieu Pro val Ser Leu Gly
5 10 15

Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Ile val His Ser
20 25 30

1%
D
-3

Asn Thr Tyr Leu Glu Trp Tyr Leu GIn Lys Pro Giy Girn
3

Leu Leu Iie Tyr Lys val Ser Asn Arg Phe Ser Gly val Pro
55 60

Phe ser Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile
70 75 80

val Glu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gi
835 90 93

val Pro Tyr Thr Phe Gly Gly Gly Leu Glu Ie
100 105 110

|
=)
73
-
”

ys

-

=
—
[{»]
0
Iy
]

Asp Ala Aia Pro Thr val Ser Pro Prc Ser Ser Giu
115 120 125

Thr ser Gly Gly

wm

val val Cys Phe Leu Asn Asn Phe
140

>

wify
wn
(]
®

Lys Asp Ile Asn val Lys Trp Lys Ile Asp Gly Ser Giu Arg

150 155 160
Gly val Leu Asn Ser Trp Tnr Asp Gln Asp Ser Lys Asp Ser
165 170 175
Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Giu Tyr Glu
180 1853 190

Page 35



Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp G I vy
Ser Qu Arg 35 40 45 caa aat gac gtc cta aac act tea
act gat cag gac agc aaa gac aac 192 Gn Asn Gy Val
Leu Asn Ser Trp Thr Asp G n Asp Ser Lys Asp Ser 50 55
60 ac-- tac aac atg aac aac acc ctc ace ttg acc aag
gac aag tat gaa 240 Thr Tyr Ser Met Ser Se- Thr Leu
Arg His aBArsdretydhimrLygs ASp Qautiymie WHThF0sef5T80O seega cat
Hac aac tat acc t4§P gag gcc act cab>aag aca tca act
tca 288 Arg His Asn Ser Tyr Thr Cys Qu Ala Thr Hi's
Pro Ile %ﬁsLﬁb@e§QﬂmTREn§@P,§§1gﬂJQ; ccc att gtc aag agc ttc
210 aac agg aat gagstgf taa 324" Pro Ile Val Lys Ser Phe
Asn Arg Asn Gu Cys 100 105 <210> 57 <211> 107 <212>
<210> 3§;RT <213> Mus nusculus <400> 5 Arg Ala Asp Ala Al a
<211> -¥po Thr Val Ser Ile Phe Pro Pro Ser Ser Qu 1 5 10 15
<212> DMATr Leu Tnr Ser Ay Ay Ala Se- Val val Cys Phe Leu
<213> MysAuggyiuPhe 20 25 30 Tyr Pro Lys Asp Ile Asn Val Lys
Trp Lys lie Asp Gy Ser GL Arg 35 40 45y Gn Asn Gy
<220> Val Leu Asn Ser Trp Thr Asp G n Asp Ser Lys. ASP Ser
<221> C®B0 55 60 Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr
<222> (Pys(REAu Tyr Gu 65 70 75 80 Arc His Asr Ser Tyr
<400> 3dnr Cys Gu Ala Thr H s Lys Tnr Ser Thr Ser Page 53 85

cag atc &4 9bg gPyocdd ecVadgalys: Jag e adsmabr gcAsgadag Cys 100
Gin Ile (105LDL<2@(D>G'58 ser Gly Pro Glu Leu Lys Lys Pro Gly Glu

1 10 15
aca gtc aag arc TCC tgc aag gct tCt ggg tat acc tic ata gac tat- 96
Thr val Lys Ile 5er Cys Lys Ala Ser Giy Tyr Thr Pne Ile Asp Tyr
20 25 30

TCa atg cac tgg grtg aag cag gt cca gga aac Qgt Tta aag tgg atg 144
Ser Met His Trp val Lys GlIn Ala Pro Giy Lys Gly Leu Lys Trp Met

35 40 45
ggc tgg ata aac acc tac act gga gag cca aca T tct gat gac ttc 1192
Gl r

c g ta
y Trp Ile asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe
55 60

aag gga cgg Tttt gcc ttc TCt ttg gaa acc tCt gcc age act gec tat 240

Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser-Ala Ser Tnr Ala Tyr

65 70 75 80
ttg cag atc agc aac CTC aaa aat gag gac acg gct tca tat trc tgt 288
Leu Gin Iie Ser Asn Leu Lys Asn Giu Asp Thr Ala Ser Tyr Pne Cys

85 90 295
gca accC tac tat agg tac gaa aga gac ttt gac tac tgg ggc caa aggc 336
Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp Gly Gin Gly
100 105 110
acc act CIc aca gtc TCC tca gcc aaa aca aca gcc cca tcg gtc tat 384
Thr Thr Leu Thr val Ser Ser Ala Lys Thr Thr Ala Pro ser val Tyr
115 120 125
CCa Ctg gcc cct gtg Tgt gga gat aca act ggc tec Teg gt% act cta 432
Pro Leu Ala Pro val Cys Gly Asp Thr Thr Gly Ser Ser val Thr Leu
130 135 140
gga tgc Cctg gtc aag gdgt tat tTC CCT gag cca gtg acc trg acc tgg 480
Gly Cys Leu val Lys Gly Tyr Phe Pro Giu Pro val Thr Leu Thr Trp
145 150 155 160
aac tCt gga tcc ctg tcc agt ggt gt? cac acc ttc cca gct gre ctg 528
Asn Ser Gly Sear Leu Ser Ser Gty val His Thr Phe Pro Aja val Leu
163 170 175
cag TCt gac CtC tac acc CtC agc age tca gtg act gra acc tcg adc 576
GIn Ser Asp Leu Tyr Thr Leu Ser Ser Ser vai Tnr val Thr Ser ser
180 185 190



acc
Tnr

agc
Ser

cce
Pro
225

tCcc
Ser

ctg
Leu

cca g

Pro

la

It

gtc
val
305

ttC a

Phe

aag
Lys

S

.

adac
Lys

tgg
Trp P

acc
Thr
210

Cys

gtc
val

agc
Ser

© &40Q2abrgc aaa tgc cca gca cct aac Ctc ttg

t gat ggt tct tac tIC atg tac agc aag ctg aga gig g

<211> 30 <212> DNA <213> Mus nuscul us <220> <221>
CDS <222> (1)..(30) <400> 58 ggg tat acc ttc aca cac
tat tca ate cac 30 Gy Tyr Tnr Phe Thr H's Tyr Ser M
Hs 15 10 <210> 59 <211> 10 <212> PRT <213> Mis
muscui us <400> 59 @y Tyr Thr Phe Thr H's Tyr Ser Met
CHiCsaﬂq 91@CC<E1 $BECODIXZRT>OB 0C&2ER>CONACAARB> Mus 624
P s 202030 <PE1SYTHs” ¥BrAda (e, Ps1)2 ¥00> 60

tgg ata aac acc tac act aaa gag cca acatat_ act gat
@ac gt¢ waragadt&GaaTaqy bhe cAsr aa'ilrga&'ycrcchdia @ay Lot Proe72
Tt VIV rASAI BY S SA§|§ Phe ArgsAng %éowswggaes&w Gy
<210> 61 <211>°17 <212> PRT 3> Mus nuscui us

¢ g ?a cca 720
Pro Pro Cys Lys Cys Pro Aia Pro Asn Leu Leu ly Gly Pro
230 235 240

[rp){e]
< i

TLC atc ttc cct cca aag atc aag gat gta ctc atg atc tcc 768
Phe Ile Phe Pro Pro Lys Ile Lys Asp val Leu Met Ile Ser
245 250 255

CCC ata gtc aca tgt gt% gtg gt? gac gtg agc gag gat gac 816
Pro Ile val Thr Cys val val val Asp val ser Glu Asp Asp

260 265 . 270

aa gtra cac aca 8o4
iu val His Tnr
85

val Gin Ile Ser Trp Phe vai Asn ASn val
275 280

gtc cag atcCc agc tgg ttt gtg aac aac Gtg
|

G aca caa acc cat aga gag gat tac aac agt act Cctc cgg gt 912
u

Thr Gin Thnr His Arg Giu Asp Tyr Asn Ser Tnr Le
295 300

gcc Ctc cec atc cag cac cag gac tgg atg agt g
Ala Leu Pro Ile Gin His Gln Asp Trp Met Ser G
310 315

960

L
{

tgC aag gtcCc aac aacC aaa gac ctc cca

1008
Cys Lys val Asn Asn Lys Asp Leu Pro

pgls
[\iXle]

tla aaa CCC aaa ggg tca

gta aga gct cca cag gta tat gtc 1056
Ser Lys Pro Lys Gly Ser va
34

Arg Ala Pro Gin val Tyr val
340 350

Cca CCa ¢gaa gaa gag arg act aag &aa cag gtc act ctg acc 1104
Pro Pro G Tu Met Thr Lys Lys Gin val Thr Leu Thr

355 360 365

gTC aca gac tTcC atg cct gaa gac att tac
val Tnr Asp Phe Me< Pro Glu Asp Ile Tyr
375 380

gag tgg acc
1 Thr

—0
o
[l
—
-y
O

aaa aca gag Cta aac tac aag aac act gaa cca gte Ctg 1200
Lys Tnr Glu Leu Asn Tyr Lys Asn Thr Giu Pro val Leu
390 395 400

<

; aa aag 1248
Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg vai Glu Lys
405 . 410 435

tog gt c tgrt
Trp va g Tyr Ser Cys Se
420 425 430

¥sY]
o
js)]
Q
v
[sh]
0
e
vy
M0
T O
r'
1]
@]
r+
0
r
(o]
w
By
o
+
o]
Q
(s
(]
M
s3]
N
._lp)
[alila)

<
a1}
<
3]
—
x
a3
wn
[a]ie]

cac aat cac cac acg aCt aag agc ttc tcc cgg act ccg
His Asn His His Thr Thr Lys Ser Phe Ser Arg Thr Pro
JVLE 440 445

0O

?t 1344
y
1350
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o <210>

<211>
<212>
<21i3>

<400>

Gln
1

Lvs
65

Leu
Ala

Thr

Pro

Gln

Pro
225

Ile

val

MetT

-
o]

50

Gly

Glin

Thr

Thr

Leu

130

Cys

Trp

Thr
210

Cys

Trp lie Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Aia Asp
Asp Phe Lys
<212> DNA <213> Mus nuscui us
(1)..(30)

<210> 63 <211> 10

15 10 Ay Page 54 <210> 62

<211> 30
<220> <221> CDS <222>
<400> 62 tac tat agg tac gaa aga gac gac
mac 30 Tyr Tyr Arg Tyr Gu Arg Aso Phe Asp Tyr 1 5 10

363 Tyr Tyr Arg Tyr GQu Arg Asp Phe Asp Tyr

44210> 64 <211> 48
PR221> CDS <222> (1)..(48)

MU EUaFtiU§t a cat  agt
3f\rg Ser Ser G n Ser
Lleu Gu 1 5 10

Lteu val Gin ser Gly

Tyr
Gin

Lys

wn

wX
vr

Tie

Arg

-
—
(D

TYr

Leu
115

Ala

Pro
195

Lys

Pro

Ile

20

Trp

Asn

Phe

Ser

Tyr

100

Thr

Pro

val

Pro

J

Ser

val

Tnr

Ala

Asn

85

val

va'l

Lys

GIn

ASp

Cys

cys

Lys

Tyr

Phe

70

Leu

Cys

=
U1 !
o<

; Ser S

Thr

ser

Lys

Lys

Lys

LyS

Giu

Leu

Ala

Ala

40

Gly

Leu

ASn

ASp

Phe

Gly

Thr
200

Pro

<212> PRT <213> Mius nuscul us

<400>

1510

<212> DNA <213> MIS nmuscui us

<220>

<400> 64 aga tct agt cag

aat gaa aac acc tat tta aaa 4E

Il e Val

<210> 65 <211> 16

Pro Glu Leu Lys Lys Pro

ser

25

Pro

Glu

Glu

Glu

105

Lys

Thr

Pro

va®

10

Gly Tyr
Gly Lys
Pro Tnr
Thr Ser
Asp Thr
90
Phe Asp
Thr Thr
Thr Glyv
Glu Pro
155

His Thr
170

Asn val

! Pro Arg

Pro Asn

Thr

Gly

ser S

140

val

Phe

Ala

Gly

220

-
(D
o

Phe

Pro

vai

Ile
30
Lys

ASD

Thr

Gly
110

Ser

val

Ala

Thr
190

s Pro

Tnr

¥

Ty
5

ASD

ASD
Ala

Phe

(o)
ut

Gin

val

Thr

Thr

H
—
()]

Gly

Glu

Tyr

Phe

Tyr

80

cys

Gly

Tyr

Leu

Trp

160

Leu

a Ser

Pro
240

H's Ser Asn Gy Asn Thr



Ser val

Leu Ser

Pro Asp

Ala Gln
290

val Ser
305

Phe Lys

Thr 1le

Leu Pro P

Cys Met
370

Asn Asn
385

ASD Ser
Lys Asn
Gly Léu
Lys

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

<220>
<221>
<222>

<400>
gat gt-

<212> PRT <213> Mus nuscui us <400> 65 Arc Ser Ser G n
Ser lie Val H's Ser Asn Ay Asn Thr Tyr Leu Gu 1 5
10 15 <210> 66 <211> 21 <212> DNA <213> Mus nuscul us
<220> <221> CDS <222> (1)..(21',. <400> 66 aaa att
tcc aac caa ttt tct 21 Lys Va. Ser Asn Arg Phe Ser
FFﬂégé“s?‘i R0 %2‘1(}5’5637'9<€§3>‘\5P Vabizy MRTIO B35 Mis
nmuscul §° <400> 67 Lys Ser Asn Arg Phe’Ser 1 5
<210> 68 <211> 27 <212> DNA <213> Mis nuscui us <220>
Re221be OB The22Ps Val) VERTRT 440021 6&rt ¢iu eam /&b tca cat
gtt28tg tac acg 27 Phe Gn Ely Se- H&¥ val Pro Tyr
Thr 1 5

val Gin Ile Ser Trp Phe val Asn Asn val Glu vai His Thr
275 280 285

Thr Gin Thr His Arg Glu Asp Tyr Asn Ser Thr Leu Arg val
295 300

Ala Leu Pro Ile GIn His GIn Asp Trp Met Ser Gly Lys Glu
3

Cys Lvs Asn Ash Lys Asp Leu Pro Ala Pro Ije

330

w1 <
rI
wl Y

Ul
A,
w1
>
-
O

Ser Lys Pro Lys Gly Ser val Arg Aia Pro Gin val Tyr val
340 345 350

ro Pro Glu Glu Glu Met Thr Lys Lys Gin val Thr Leu Thr
355 360 365

val Thr Asp Phe Pro Glu Asp Ile Tyr val Giu Trp Thr

~ D

wrrt
w
[0,0]
(@)

2]
<

y Lvs Thr Glu Leu Asn Tyr Lys Asn Thr Glu Pro vai Leu
390 395 400

Asp Gly Ser Tyr Phe Me: Tyr Ser Lvs Leu Arg val Glu Lys

Trp val Giu Arg Asnh Ser Tyr Ser Cys Ser val val His Glu
420 425 430

)

His Asn His His Thr Thr Lys Ser Phe Ser Arg Thr Pro Gly
435 440 445

40
660
DNA
Mus musculus

cDbs
(..

~
(o)}
(o2}
(&
AN

40
Tty atg acc caa act cca CTC tCC Ctg cCt gtc agt crt gge 48
page 39



ASD

gat
Asp

agt
ser

CCa
Pro

tac
Tyr
145

aga
Arg

cat
H1s

<210>
<21i>
<212>
<213>

<400>

Asp vatl Leu Met Thr Gin Th
A -

<210> 69 <211> 9 <212> PRT <213> Mus nuscul us <400>
69 Phe An Ay Ser Hs vVal Pro TV-, Thr 1 5 <210> 70
<211> 30 <212> DNA <213> Mus nusculus <220> <221>
CDS <222> (1)..(30) <400> 70 gag tat acc ttc ata gac
tat tca atg cac 30 El'y Tyr Thr Phe Ile Asp Tyr Ser
Met Hig 1 10 <210> 71 <211> 10 <212> PRT.<213> Mis
Lr?ﬁshé% ngr CE‘EOSQ' 71°GY 1§° ZLﬁ’fr "Bhe’al 122 aAbE" Y Ser et
Hs 15 10 Page 56 <210> 72 <211> 51 <212> DNA

&2 BoC RIS mIscaf uge ¥2205t <2l 29CRST g@22zt @bk, . (599
‘84109%" 7StYg AYa AdAcSHc et e Mt ddg E}j?‘g HeT®8ca t at
tct“gat gac ttc aag 48

afc acc tTat tta gaa tgg tac ctg cag aaa CCa @ggc cag tc: 144
Ilte Thr Tyr Leu Glu Trp Tyr Leu Gin Lys Pro Gly Gin Ser
35 40 45
CtC Cctg atc tac aaa gtit tcc aac cga tit tct ggo gtc cca 192
Leu Leu Ile Tyr Lys val Ser Asn Arg Phe Ser Gly val Pro
55 60
TTC agt ggc agt g%a tca ggg aca gat ttc aca ctc aag atc 240
Phe ser Gly Ser Gly ser Gly Thr Asp Phe Thr Leu Lys Ile
70 75 80
gtg gag gct gag gat ctg gga gtt tat tac tgc ttt caa ggt 288
val Giu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gln Gly
85 90 95
gtt ccg tac acg TIC dga ggg ggg acc aag ctg gaa ata aaa 336
val Pro Tyr Thr Phe Gly Glv Gly Thr Lys Leu Giu Ile Lys
100 105 110
gat gct gca cca act gta tcc atc ttc cca cca tcc agt gag 384
Asp Ala Ala Pro Tnr val Ser Ile Phe Pro Pro Ser Ser Giu
115 120 125
aca tCt gga ggt gcc tca gtc gt? Tgc ttc ttg aac aac ttc 432
Tnr Ser Gly Giy Ala Ser Vval val Cys Phe Leu Asn Asn Phe
135 140
aaa gac atc aat gtc aag tgg aag att gat ggc agT gaa cga 480
Lys Asp Ile Asn val Lys Trp Lys Ile Asp Gly Ser Giu Arg
150 153 160
ggc gtc ctg aac agt tgg act gat cag gac agc aaa gac agce 528
Gly val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
165 170 175
agc atg agc agc acc Ctc acg ttg acc aag gac gag tat gaa 57¢€
Ser Met Ser Ser Tnr Leu Thr teu Thr Lys Asp Giu Tyr Glu
180 185 190
aac agc tat acc Tgt gag gec act cac aag aca tca act tca 624
ASn Ser Tyr Tnir Cvs Glu Aia Tn HYS Lys Thr Ser Tnr Ser
195 200 205
atc aag agc ttc aac agg aat gag tgt tas 660
va: Lys Ser Phe Asn Arg Asn Giu Cys
213
41
219
PRT

Mus musculus

43

-3

Pro Leu Ser Leu Pro val Ser Leu Gly
5 10 15

Asp GIn Ala Ser Iie Ser Cys Arg Ser Ser Gin Ser Ile val His Ser
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Ser Gly

Pro Lys
50

AsSp Arg

Ser Arg

Ser His

e
w (D
o

Tyr Pro

145

Gln Asn

" Thr Tyr

Arg His

Pro Ile

Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ser Asp
Asp Phe Lys 1 5 10 15 aga 51 dv <210> 73 <211> 7
<212> PRT <213> Mus nusculus <400> 73 Trp Il e Asn Thr
Tyr Thr Gy GQu Pro Thr Tyr Ser Asp Asp Phe Lys 1 5
10 15 Gy <210> 74 <211> 30 <212> DNA <213> Mus
mus@ll us <220> <22125CDS <222> (1).3030) <400> 74
tac tat aag tac gaa aaa gac ttt gac tac 30 Tyr Tyr
AraThyriyd dedNd uASH Rhe lﬁ@pGTB/rLy% 5r01Q1v 108 /5 <211>
1D <212> PRT <218> Mis nuscul us 0> 75 Tyr Tyr Arg
Tyr Au Arg Asp Phe Asp Tyr 1 10 <210> 76 <211> 48

fed?232 LQN% %343 sNy§l@E§QH¥P§rqu§ ?er(ﬂy val Pro

Phe ser Gly Ser Gly ser Gly Thr Asp Phe Thr Leu Lys Zie
70 75 80

val Glu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gin Gly
85 90 95

val Pro Tyr Thr Phe Gly Gly Giy Thr Lys Leu Glu Ile Lys
100 105 110

(]

Asp Ala Ala Pro Thr val Ser Ile Phe Pro Pro Ser ser Glu
115 120 125

Thr Ser Gly Gly Ala Ser val val Cys Phe Leu Ash Asn Phe
135 140

7]
1]
3
()

—
C
r
3
o]

Lys Asp Ile Asn val Lys Trp Lys Ile Asp Glv
Gly val Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser

Ser Met Ser Ser Thr Leu Tnr Leu Thr Lys Asp Glu Tyr Glu
180 185 190

Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr
195 200 205

wn
(D
=

val Lys Ser Phe Asn Arg Asn Giu Cys
215

Mus musculus

tct
Ser

48

—1
jn Ko

CCT gag Cctg aag aag cct
Pro Glu Leu Lys LyS Pro
1

A <

a0
[Al{e]
<
= o
Ul -0
[alle}
cQ

)

tct
Ser

tat acc ttc aca cac tat 96

TC tcc tgc aag ol ( '
f2 Ser y Tyr Thr Phe Thr His Tyr

Cys Lys

Q
N
w o+



tca
Ser

ggc

aag
Lys
65

ttg
Leu

acc
Tnr

atg
Met

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

<400>

Glin
Thr
Ser
G)y
Lys
65

Leu

Ala

Ile

val

Gly

Gln

Thr

Thr

<210>
<21i>

<220> <221> CDS <222> (1)..(48) <400> 76 aga tct
agt cag agc at_t gta cat agt at gaa atc acc tat tta
aaa 48 Arg Ser Ser Gn Ser Tie Val Hs Ser Ser Ay
Ile Thr Tyr Leu Au 1 5 10 15 <210> 77 <211> 16

<212> PRT <213> Mus nuscul us <400> 77 Arg Ser Ser G n
Ser_lle Val H's Ser §.DerGIyIIeThrT Leu u 15
10 i <210> 78 <211> 21 <212> DNA <213> Mis nuscui us
2200 929 12agChy 022222 (b . ad2yt <408 T8gama gtt fee
Rigc Tema/af tityst 61n 212 BPyes GVl L)Sef 1 ASBUALS Phe Mar i 5
10> 79 <211> 7 4%<212> PRT <213> Wus nuscul us <400>

£ by a¥al c3ebcAsghaAbly e R8S ral for 5210386 <211>187
E2125r DINA Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe
55 60

cgg tTt gcc ttc tct ttg gaa acc tCt gec agc act gcc ttt 240
Arg Pne Ala Phe Ser Leu Glu Thr Ser Ala Ser Tnr Aia Phe

70 75 , 80
atc aaC aac CIC aaa aat gag gac acg gct aca tat ttc tgt 288
Ile Asn Asnh Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys

85 90 Qs
tac tat agg tac gaa aga gac ttt gac tac tdg g?c caa ggc 336
Tyr Tyr Arg Ty~ Glu Arg Asp Phe Asp Tyr Trp Gly Gin Gly
100 105 110
CLC aca gtc tcc tca 357
r Leu Tnr val Ser ser

115

43
119
DRT .
MUs muscuius
43

Gin teu val GIn Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu

5 10 15
Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr His Tyr
20 25 30

His Trp val Lys Gin Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45

Iie Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe

55 60
Arg Phe Aja Phe Ser Leu Glu Thr ser Ala Ser Tnr Ala Phe
70 75 80
Ile AsSn Asn Leu Lys Asn Glu Asp Thr ala Thr'Tyr Phe Cvys
85 30 95
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp Giy Gin Gly
100 105 110

Leu Thr val Ser Ser

115
44
993

Page 42



<213> Mus nuscul us <220> <221> CDS <222> (1)..(27)
<400> 80 ttt caa gat tca cat att ccg tac acg 27 Phe
Gn Gy Ser Hs Vai Pro Tyr Thr i 5 <210> 81 <211> 9
<212> PRT <213> Mus nuscul us Page 58 <400> 81 Phe G n
Gy Ser Hs Val Pro Tyr Thr 1 5 <210> 82 <211> 32
<212> DN&12> DNA <213> Artificial Sequence <220> <223>
<213> Mum MpaeUINE  <400> 82 attaggatcc aagcttccg: actgccaatg
tc 32 <210> 83 <211> 28 <212> DNA <213> Artificial
<§§g> C<220> <223> primer N2 <400> 83 attaggatcc gccccccaag
:Eizz k?f(g%géggc)t 28 <210> 84 <211> 34 <212> DNA

<400> 44
gCcC aaa aca aca

ol 48
Ala Lys Thr Thr A
1 5

CC cca tcg gtc tat cca ctg gecc cct gtg tgt
la Pro Ser val Tyr Pro Leu Ala Pro Val Cys

10 15

a0
< m

gat aca act ggc tcc tcg gtg act cta gga tgc ctg gtc aag ggt tat 96
Asp Tnr Thr Gly Ser Ser val Thr Leu Gly Cys Leu val Lys Ty
20 25 30

T,

<t

Ttc cct

ttg acc tgg aac tct tcc Ctg TCC agt 144
Phe Pro

t gga g
Thr Leu Thr Trp Asn Ser Gly Ser Leu Ser Ser
40 45

cw
C

cca qt% acc
Pro va

w O
w0

ggt gtg cac acc ttc cca gct gtc ctg cag tct gac Ctc tac acc ctc 192
Gly val His Thr Pne Pro Ala val Leu Gin Ser Asp Leu Tyr Thr Lel
55

agC agc tTtca gtg act

g e G agc acc tgo CccC agc cag Ttec
ser Sar Ser val Thr

( a 240
Thr Ser Ser Thr Trp Pro ser Gin Ser I
8

~N <
oMt
—1
W

N

m

r’

M

o

Q

Al

75

C cac Cccg gga agc agc acc aag gta
2 His Pro Ala Ser Ser Thr Lys va'
90 95

aag aaa 288

<

o8}

—n
00 >0
Ul —10Y
P
v
T M
-

<<

n

<

2l

ag ccc aga CCc aca atC aag CCcC tgt cct cca
u Pro Arg Pro Tni Ile Lys Pro Cys Pro Pro
100 105

[y]{e]

—le]

Rdl{e]
=0yt
1

[@RGUNS]

aac ctc ttg

a cct o} cca tCc gtc tTc atc
Pro Ala Pro Asn Leu Leu G
1315

a C 384
v Pro Ser val Phe Iie

ot

ot
M N
)
rt
0
@]
n

TC TCC Ctg agc ccc ata gtc gt
le Ser Leu Ser Pro Iie val Thr Cys

0
0
[43]
+
Q
[
N
wl
rJ

val Leu

t

aag gat gta ctc

—

Y

[N
FH
w —rt
OMm N

—

<

"

bt

[72]

@]
R m
(Dt
Uit

gat gac cca gat
ASp ASp Pro Asp
145 150 155 160

<'\Q
— W
jelle]
<\Q
ot

C Cag atc agc tag 480
1 Ile

—H0
<\
%)
—
po3
wn
O
<
[+%)
—=
v
D
[alle]

—n

Wt

cag aca caa acc cas
Gln Thr Gin Thr H
1

ot
—
C
<\Q
[s))
T
—-
w
—
iy
-3
% e

Vot

— 0

>

wn

3

>

wn

3
P <\
oY
Ul —r0

v !
P o
=
«Q

t

r\Qa

ct gtc ag
Thr Leu Arg val val Ser

1
vt
W
(A
N
r+
8!}
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Q
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Q
t
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MmN
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+
(@]
0
(@]
(@)
81}

r c
Leu Pro Ile Gi

-
wn
-
<
N
>
wn
3
w

TiC aaa tgc aag gtc aac aac 624
Phe Lys Cys LysS va! Asn Asnh

[p]{e]
—x0
M
o
o)

Q

<
[V
<
wn
[ple]

~J

C aaa
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wn
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atg act
Met Thr

cct gaa
Pro Gilu

aac tac
Asn Tyr

atg tac
Met Tyr
290

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

<400>
Ala Lys
1

Asp Thr

Phe Pro

Gly va’

50

Ser Ser
65

Thr Cys

Pro Ala

LyS

b -
W_!
O

<213> Artificial <220> <223> prinmer N3 <400> 84
attagaatcc ggtcacttac cgcaagaagg gaga 34 <210> 85
<211> 32 <212> DNA <213> Arai=icial <220> <223>
primer N4 <400> 85 attaggatcc ggtccaggtg caggcactga
cg 32 <210> 86 <211> 31 <212> DNA <213> Artificia,
<220> <223> priner d <400> 86 aattaagctt gccgccaatc

cgcece t 10> 1 12>
BERsTT% ﬁzggglﬁn@éﬁ f00> 8
aattaagéb gttgccaaat cc@ﬁ@cgggg ac 32 <213> 88 <211>
29 §2%2> DNA <213> Arti fi_ci aI <220>

gac att Tac gtg gag tgg acc aac aac g aca gag cta 816
Asp Ile Tyr val Giu Trp Thr Asn Asn G y Lys Tnr Glu Leu

260 265 270
aag aac act gaa Cca gIc Ctg gac tct gat ggt tct tac ttc 864
Lys Asn Thr Glu Pro vali Leu Asp Ser Asp Gly Ser Tyr Phe
275 280 285
agc aag ctg aga gtg gaa aag aag aac tgg gtg gaa aga aat 912

Ser Lys Leu Arg val Glu Lys Lys Asn Trp Val Glu Arg Asn

295 300
TCC tgt tca gtg gtc cac gag ggt ctg cac aat caC cac acg 960
Ser Cys Ser val va! His Glu Gly Leu HisS Asn His His Thr
310 - 315 320

agc tic tcc cgg act ccg gat aaa tga 993
Ser Phe Ser Arg Thr Pro Gly Lys

325 330
45
330
PRT

Mus musculus
45

Thr Thr Ala Pro Ser val Tvr Pro Leu Ala Pro val Cys Gly
5 10 15

Th= Gly Ser Sser val Thr

Gly Cys Leu val Lys Gly Tyr
20

30

PO
w1 (D
g

Ser Ser

-
(D
j

Tu Pro val Thr Leu Thr Trp Asn Ser Gly Ser
5 40 45

His Tnr Phe Pro Ala val Leu GIn Ser Asp Leu Tyr Thr Leu

Ser val Thr val Thr Ser Ser Thr Trp Pro Ser Gin Ser Iie
70 75 80

Asn val Ala His Pro Ala Ser Thr Lys val Asp Lys

F
<
0

O
~s

[os
Ut
[CoR?g}
w
t

Prc Arg Gly Pro Tnr Ile Lys Pro Cys Pro Pro Cvs Lys Cys

100 105 110
Pro Asn Leu Leu Giy Giy Pro Ser vai Phe Ile Phe Pro Pro
113 120 125
Lys Asp val Leu Met Iie Ser Leu Ser Pro Iie vai Thr Cys
133 140

Page 44



<
Y
wr —t

Phe

Glu

His

Pro

Asn

Met

val

va’

Asp

<210>
<21i>
<212>
<213>

<220>
<221>
<222>

<400>

gat
ASp
1

gaz
ASD

[ANg]

-

oL

val

YY)

3 M

<223> prinmer C3 <400> 88 aattaagctt caagtaagtg
gtgtctggg 29 <210> 89 <211> 30 <212> DNA <213> Arti
icial <220> <223> prinmer. C4 <400> 89 aattaagctt
ctcatacttc cacactcagc 30 <210> 90 <211> 720 <212>
DNA <213> Ar:i -F:icial <220> <223> hSH 348-TI1L
<220> <221> CDS <222> (1) .. (720 <220> <221>
lgApR P dRll £22255P(45P Pro(bp Vak 0>115058F Bt r9 ctg
cag acc cag gt~ ttc atc tcc'Cctg ctg ctg tag arc tcc 48
Met Val Leu Gn Tnr Gn Val Phe lie Ser Leu Leu Leu
AP AFD e/aSe@ 1ul VBT ) s1Bhr qgé abaThatGlaathrasdts atr@ gto atg
acc cagwagc ccc -to aac pg ccc 96 Gv Ala Tyr Glv
,ASGile Var Met Tnr G n Ser Pro Leu Ser Leu Pro 20 25
BO Aat geacThTCeuga® Ead \edcsacalt ceuarm dae dlac cag
aac 188c cag agc 144 1%al Thr Pro Gy B8 Pro Al a Ser
Ile Ser Cvs Ara Ser Ser G n Ser 35 40 45 arc at cac

BAC TABQMeAACe ARGy ACL LAG HeCLPAGyE agst &0 GEE LAJ aag
192 200 205

Leu Pro Ala Pro Ile Glu Arg Thr Ile Ser Lys Pro Lys Gly
215 220

Arc Atz Pro Gin vai Tyr val Leu Pro Pro Pro Giu Glu Glu

230 235 240

Lys Lys Gin val Thr Leu Thr Cys Met val Thr Asp Phe Met
245 250 255

i Asp Ile Tyr val Giu Trp Thr Asn Asn Giy Lys Thr Glu Leu

260 26

w

270

Lys Asn Thr Giu Pro val Leu Asp Ser Asp Glv Ser Tyr Phe
275 280 285

r Ser Lvs iLeu Arg val Glu Lys Lys Asn Trp val Glu Arg Asn

295 300
Ser Cys Ser val val His Glu Gly Leu His Asn His His Thr
310 313 320
Ser pPhe Ser Arg Thr Pro Gly Lys
325 330
4¢€
336
DNA

MUsS muscuius

DS
(1)..(336]
46
ttg atg acc caa agt cca CIC tCC Ctg cct gTc agt ctt gga 48
Leu Met Tnr Glrn Ser Pro Leu Ser Leu Pro Vval Ser Leu Gly
5 10 15
gcc tcc atc tct TgC aga TCL agt cag age att gta cat agt 96
Ala ser Ile ser Cys Arg Ser Ser Glin Ser Ile val His Ser
20 25 30



aat gga
Asn Gly

cca aag
Pro Lys
50

gac agg
AsSp Arg
65

agc aga
Ser Arg

tCca cat
Ser His

<210>
<211>
<212>
<213>
<400>

Asp val
1
Asp G1n

Asn Gly

Asp Arg
Ser Arg
Ser His

<210>
<211>
<212>
<23i3>

<220>
<221>
<222>

<400>
cdg gct

Ile val HS Ser A s n Gy ASn Thr Tyr Leu Glu Trp Tyr
Leu Gn Lys 50 55 60 Page 60 ccc ggc cag agc ccc cag
ctg ctg atc tac aag gto aac aac coo ttc 240 Pro Ay
Gn Ser Pro Gn Leu Leu Ile Tyr Lys Val Ser Asn Arg
Phe 65 70 75 80 agc aac gte ccc gac cog ttc aac gac
%%ca%gagg%aaac_ acc aac Cttc(__51288 A .Sngl y Val_ Pro Ang

TN SeICRY, S8 Wy [Fercid SOATRES AN B 85 90 of
#CC Ctg aag atc agc cgg gtg gag gas gag gar gte gac
gtg tac tac 336 Thr Leu Lys Ile Ser Arg Val Gu Ala
QU atvaiac @iy aral Tqyraqyg9alby 105 qgﬂogticé@attc cayy
e Eed Bl "gtY° G tEc At %hcbégrc%ﬁ' gac 4€c aag
384 Cys Phe Gn @y Ser Hs Val Pro Tyr Tnr Phe Gy
Amag@ wgﬂ'rﬁrgtL%sa ke 9@ at@5oagt tfaagaacnt; aag agat acgz40
A5G SECE Y3 TcheY 1% &ty 1 48cPhe dNEceesdd Vel d u
Ile Lys Arg Thr Val Ala AlaPro Ser val Phe 89 e Phe
P10 gd3Qci3mol 48t coy H6L ggactgagacageCt aag doeC aac2ss
eeic Ghe Al cel Lghgp aielt AcY ¢BY BWEOTYPICYs Sire Asp A@yu G n
Leu LyS>Ser Gy Tnr Ala8er Val Val Cys Peu 145 150
d85 ct6GacCig aat RACgHE GobakcCesy @28 @r0Ja858G=Ra0 Ot 336
¢alg Pﬂggyaagwrgpbe aaly 628 GilethrAsys Asn FheITyriyRro Arg
Gulfa Lys Va; Gn #p Lys Val Asp 18¥ 170 175 aac
gcc ctg cag tcc agg aac tcc cag gag agc gtg acc gag
tgag gac 576 Asn Ala Leu Gn Ser Ay Asn Ser Gn GQu
18er Val Thr Gu Gn Asp 180 18-D 190 agc aag gac agc
zﬁbcmutsgﬁuagc ctg agc agc acc ceg acc ctg agc aaa 624
Ser Cys o Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr
4keu Ser Lys 195 200 205 gcc aac tac aaa aag cac aag
to tac acc tac aaa ata acc cac cag.672 Ala Asp Tyr
R MEp T €L VAT T A e e AT 8 S G n
210 215 220 gac ctg agc tcc ccc gtc acc aag agc tec
aac agg gag gag tat tag 720 4y Leu Ser Se,- Pro Val
Thi %ysﬂgeﬁerp@spérrg @eg S@ryG@ @eq,IS]e \ég-'i His Ser

Asn Thr Tyr Leu Giu Trp Tyr Leu GIn Lys Pro Giy
33 40 45

(]
3
V2l
(D
-

Leu Leu Ile Tyr Lys va) Ser Asn Arg Phe Ser Gly val Pro
55 60

Phe Ser Giy Ser Gly Ser Gliy Thr Asp Phe Thr Leu Arg I
70 75 80

val Giu Ala Glu Asp Leu Gly val Tyr Tyr Cys Pne Gin Giy'
85 90 95
val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
48
324
DNA

Mus musculus

Cb>
(1)..(324;
48
gat gct gca €Ca act gta tCC atc Ttc cca cca tcc agt gag 48

Page 4¢



Arg Ala

cag t:a
Gin Leu

tac ccc
Tyr Pro

Caa aat
Gln Asn
50

acc tac
Thr Tyr

o

cga cat
Arg His

ccc
Pro

H o
—it
M

<210>
<21il>
<212>
<213>
<400>
Arg Ala
1

GIn Leu

Tyr Pro

Gln Asn

50

Thr Tyr

Arc His

5
—
(D

Pro

<210>
<21il>
<212>
<213>

225 230 235 <210> 91 <21"1> 239 <212> PRT <213>
Arti -F!' ci al <220> <223> Synthetic construct <400>
91 Met Val Leu Gn Thr Gn Val Phe lie Ser Leu Leu Leu
Trplle Ser 1510 15 dy Ala Tyr Ay Asp Ile Vval
Met Thr Gn Ser Pro Leu Ser Leu Pro 20 25 30 Val Thr
FrroAGk A @ Brerer A Set ﬂﬁepfserPrQy%rOAﬁar Ser Ser G n
Ser 35 40 45 Page 61 11’8 val H s Ser ASHJCJy Asn Thr
dod theldd Yo rdec Tida bed g Nedy Stc S0 Pa6QaPra& 8 Y G B
Ber SPros 1@ Aly edalsar Vhe VEYrcly$h¥alelSesn Ash #vea Phe
65 76 75 80 Ser Ay2¥al Pro Asp Arg Phe Ser Ay Ser
QY Ser T 5 5a§$u ys. Tie Ser,

R RIS BTN Al O T el aE it 00" 108
15.LO Cys Phe Gnd@y Ser Hi s Val Ph) Tyr Thr Phe Gly
% cg yct La yaq‘rl'g'ao g 25c val c%'l

) ST gipr S %l Eheciy & g@ﬁvﬁ@ CESeaS 140
Pro Ser Asp Glsu n Leu Lys Serso /Q er Val
23% %l@,ﬁl égi.%S\/‘éélSO %55 160 Iaglu a,lbxsn éAsn Pél% Tyr gr48

p Yafc 65 70 17
A aTeqgan ser gy y En;@iieg Eél%ﬁ §§

GI u Gn Asp 180 185 190 Ser Lys Asp Ser Thr Tyr Ser

a t §F ACEYCTeraagyaca gea it 288
FEV SRerr e THHOCLERE THE JreurSeriayaral9se 200 205
85 90 95
gtC aag agc ttc aac agg aat gag tgt taa 324
val Lys ser Pne Asn Arg Asr Giu Cys
100 105
49
107
PRT :
Mus musculus
49
Asp Aia Ala Pro Thr val ser Ile Phe Pro Pro Ser Sser Glu
5 10 15
Thr ser Gly Giy Ala Ser val val Cys Phe Leu AsSn Asn Phe
20 25 30

Lys Asp Iie Asn va' Lys Trp Lys Ile Asp Gly Ser Glu Arg
35 40 45

Gly val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp ser
5

60

I (D

Ser Met Ser Ser Thr Leu Thr Leu Thi Lys Asp Glu Tyr Glu
70 75 80
Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr ser
85 90 95
Val Lvs Ser Phe Asn Arg Asn Giu Cys
100 105

50

357
DNA

Mus musculus



<220>
<221>
<222>

<400>
cag atc
Gln Ile
1

aca gtc
Thr val

tca atg
Ser Met

tag

acc act
Thr Tnr

<210>
<211>
<212>

<213>
<400>
Gln Ile
1

Thr val

Ala Asp Tyr GQu Lvs H's Lys Val Tyr Ala Cys G u Val
Thr HHs G n 210 215 220 Gy Leu Ser Ser Pro Val Thr
Lys Ser Phe Asn Ara Ay A u Cys 225 230 235 <210> 92
<211> 48 <212> DNA <213> Arti fi ci a", <220> <223>
hSH348- 1- TIL CDRL1 <220> <221> CDS <222> (1;..(48)
<400> 92 cgg agc aa-c cag agc atc ato cac agc aac ggc
aac acc tac ctg gag 48 Arg Ser Ser G n Ser lie va
cgd s Ser Asn Ay Asn Thr Tyr Leu Gu 1 5 10 15 <210>
(93.Pay® 62 <211> 16 <212> PRT <213> Artificial <220>
. <223> synthetic Construe= <400> 93 Arg Ser Ser @n

*Ser .1 S; SBL ASD (G Y ASN TN TV, Lel Fu 1 5
: S S48

St isé e%%% agHgéF ilw@ﬁ%éﬁ%z?%@? géélggy %2 i ci ai

<220> %<223> hSH348-1-TIO CDRL2 <220> <221> CDS

&ag artc tcc tgc aag gct TCt ggg tat acc tTc ata gac tat 96
Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Iie Asp Tyr
20 25 30

gct cca gga sag ggrt tta aag tgg atg 144
Lys Gin Ala Pro Gly Lys Gly Leu Lys Trp Met
40 45

cac tgg Gt? aag cag
His Trp Vva

ata aaC aCc tac act gga gag CccCa aca tat tct gat gac ttc 192
Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe
55 60

cgg ttt gcc ttc tet trg C agc act gcc tat 240
he Ala Phe Ser Leu a Ser Tnr Ala Tvr
70 75 80

aaa aal gag gac acg gct tca tat ttc tgt 288
Asr Glu Asp Thr Ala Ser Tyr Phe Cys
85 90 95

s3]
t
M
o
Q
30O
s8]
]
N
—nN
(D rt
cm
-
<
wn

tac tat agg tac gaa aga gac ttt gac tac tgg ggc caa g%c 336
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp Gly Glin Gly
100 105 110

ctc aca
Leu Thr
115

51
119
PRT
Mus musculus

51

Gin Leu vai Glr Ser Gly Pro Giu Leu Lys Lys Pro
5 10

<

Gl

[N

[l 2]
ur -

Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe I

e Asp Tyr
20 25 30

His Trp val Lys GlIn Ala Pro Giy Lys Gly Leu Lys Trp Met
35 40 45

<

Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe
55 60

Arg Phe Ala Phe Ser Leu Giu Thr Ser Ala Ser Thr Ala Tyr
70 75 80

w

Ile Ser aAsn Leu Lys AsSn Glu Asp Tnr Ala Ser Tvr Pne Cys
85 90 95
Page 48



<222> (1) (21) <400> 94 aag gig agc aac cgg tic agc
21 Lys Val Ser Asn Arg Pne Se i 5 <210> 95 <211> 7
<212> PRT <213> Artificial <220> <223> synthetic
Construe <400> 95 Lys Val "Ser Asn Arg Phe Ser <210>
96 <211> 24 <212> DNA <213> Artificial <220> <223>
hSH348- 1- TLI1CDRL3 <220> <221> CDS <222> (1'..(24)

. <400> 96 tjc cag g9c tcc cac oto ccc tac 24 Phe Gn
Ala Thr @‘y?&gr‘\rﬁit"rvgl' A 51 TBS APL0Y d7P< ﬁ{;ﬁ%ﬁ Gl¥212> PRT
Page 63 <213> Art! i ci al <220> <223> Synthetic

Construct <400> 97 Phe Gn Ay Ser His Val Pro Tyr
Thr Thr Leu Thr val Ser Ser

115
<210> 52
<22i> 993
<212> DNA

<213> Mus musculus

<220>
<221>
<222>

<400>
gcc aaa aca aca g
Ala Lys Thr Thr A
1 5

0

DS
1)..(993)

2

v

CCa tCc dTC tTat cca Cctg geoc ¢t gtg
r

C 48
2 Pro ser val Tyr Pro ieu Aiz Pro val

Ot
vl
wn rt

gat aca acCt ggc tcc tcg gtg act cta gg
GI

( . C Cctg gtc aag
Asp Tnr Thr Gly Ser Ser val Thr Leu s

tat 96
Leu val Lys r

—0

[p]{e]
< rt
....{
<

TLC cCt gag cca ga TCcC CTtg TCC agt 144
Phe Pro Glu Pro Th: r Gly Ser Leu Ser Ser
5 40 45

gt gtg cac acc ttcC cca gct gtc ctg cag tct gac CtC tac acc Cctc 192
'y vVal His Thr Phe Pro Ala val Leu GIn Ser Asp Leu Tyr Thr Leu
50 55 60

an

agc agc tca gtg act gta acc tcg agc acc tgg CcC age cag tcc atc 240
Ser ser Ser vai Thr vai Thr Ser Ser Thr Trp Pro Ser Glin Ser Iie
65 70 75 80

C cac ccg gca agc agc acc aag gtg gac aag aaa 288
a His Pro Ala Ser Ser Thr Lys Val Asp Lys Lys
90 9

ag CCcC aga ggg ccc aca atc aag ccc tgt cct cca tgc aaa tgc 336
Tu g Gly Pro Thr Ile Lys Pro Cys Prc Pro Cys Lys
100 105 110

cca gca cct aac ctc tig gg
Pro Ala Pro Asn Leu Lel GI
115

cca tcc
5

¢ ttc atc trc cct cca 384
Pro i

L2 OO

N X0y
O

aag atc aag gat gta cic atg
Lys Iie Lys Asp val Leu Met

2 [ 8]
—Irt
MmN
(B
r
@]
—t
w2
a3}
0
I
]
(2]
M
oY)
rt
o

TC aca t
al Tnr C

ag atc agc tgg 480
In Ile Ser Tro

>
2]
>
n
o
e}
-3
(@]
>
vt
vI o ot

da acc caT aga 528

Tttt gtc aac aac C
Pne va, Thr Gin Thr H1

a cac aca
AsSn Asn 1

1C aca g
His Thr Al
1

N
-~y
3\
Y]
&l
1Y

<
Y t
Ul —1Q

vl
~
(03]

gag gat tac aac . gtg gtc agt gcc ctc ccc atc cag
Glu Asp Tyr Asn Thr Leu Arg val val ser Ala Leu Pro Ile Gln
180 185 190

(b

w
Ty ot
o
@]
ct
(@]
+
(@]
0
o]
(o]



cac cag
H1s Gin

aaa gac
Lys Asp
210

tca gta
Ser val
225

atg act
Met Thr

CCT cgaa

Pro Glu

aac tac
Asn Tyr

atg tac
MeatT TVI
290

agc tac
ser Tyr
305

aag
Lys

Nl

Th

<210>
<211>
<212>
<213>
<400>
Ala Lys
1

Asp Thr

Phe Pro

Gly val
50

Ser ser
65

Thr Cys

15 <210> 98 <211> 720 <212> DNA <213> Arti icial
<220> <223> hsH348-1-73L <220> <221> CDS <222> (1)
., (720;, <220> <221> sig _peptide <222> (_, .. (60
<400> 98 atg gto cta cag acc cag ato ttc atc tcc ctg
ctg ctg tag atc tcc 48 Met Val Leu Gn Tnr Gn Vai
Pne lie Ser Leu Leu Leu Trp lle Ser 15 10 15 ¢g9C aca
zt%%ttaac ac g % T%% acc 5:22 C :\:/éf %t@o %ac gt 24
, ; -n Ser
Brso Leo Ser Leu\ F’Lronmgi 5&535 a%'a Sc ecc égc gag ccc
C tcc atc agcctac cgo aac aac cag aac 144 Val Thr )
FCCyAL r Gnb7
é[ Al@ I§ ’%mﬁgﬁaat}ea §pdac Aat "%{Ecq?fac ctg
aag tag tac ctg cag aag 192 IIe Vai His 'Ser Asr Ay
FEy aThrecTyead gua Gar Trp tTyrcdleycd gral yaa @@aS@QGO cce20
Aaré]cAé%\cf’raai] délchy E?E gt %té""?acma Y &t %c aac
cog ttc 240 Pro Ay Gn Ser Pro Gn Leu Led Me Tyr
ak/al"aﬁethAsﬂctArtEg Pne 66 ) d5c 80z aac tgc a@dt cg cees
@éc '—bsa§ IEt\Rlade" deft ARl CgﬁcM%gé’abaW radep él@ Mettc 288
‘Vai Pro Asp Arg e Ser Gy Se- f/ Se- Ay
(_Tehr afSaPngrBeaf0c P acaGhic- a0 g8dGaAl 6c AR CAG 910 gag
e Tgmgygacaatcou b aho Asacadraci336/s Tir lceu Usys | e
Ser?ffg vai Qu Ala éPu Asp va; Ay VA0 Tyr Tyr 100
QéﬁSaJQI%ct gaa CcCa ¢gtc Cctg gac tcCt gat ggt tct tac trc Bos
Lys Asn Thr Glu Pro val Leu Asp Ser Asp Glv Ser Tyr Phe
275 280 285
agc aag Ctg aga gtg gaa aag aag aac tgg gtg gdaa aga aat 9iz
Ser Lys Leu Arg va: Giu Lys Lys Asn Trp val Glu Arg Asn
295 300
CC tg: *ca gtg gtc cac g Ctg cac aat cac cac acg 960
Ser Cys Ser val! val His G Let H1s Asn His H1s Tn'"
310 315 320

oQ
—Q
< rt

agc ttc tcc cgg act ccg aaa tga
Ser Phe Ser Arg Thr Pro Lys
325 330

e
0
w0
o)

[n}{e]
< rt

-

330
PRT
Mus musculus

53

Thr Thr

[Wal 3
-
v

Pro Ser val Tyr Pro Leu Ala Pro val Cys Gly
10 : 15

Tnr Giy Ser Ser val Thr teu Gly Cys Leu val Lys Gly Tyr
20 25 30

3
o
>
"
3
n
(D]
=

Glu Pro val Thr Leu Thr T Gly Ser ieu Ser ser
35 40 45

His Thr phe Pro Ala val Leu GIn Ser Asp Leu Tyr Thr Leu
5

1
5 60

Ser vali Thr val Thr Ser Ser Thr Trp Pro ser GIn Ser Ile
70 75 80

)

)

AsSn va’ His Pro Ala Ser Ser Thr Lys val Asp Lys Lys

oo 3>
wr -
w
Q0
Nej

1



tgc ttc cag aac tcc cac gtg ccc tac acc ttc ggc cag

ggc acc aac 384 Cys Pre Gn Ay Ser Hs Val Pro Tyr
Tnr Phe Ay G n Gly Tar Lys 115 120 125 gta aag atc
aaa cat aca atqg acc acc ccc tcc ato ttc atc ttc ccc

432 vaI Gulie Lys Arg Tar Val Ala Ala Pro Se- Val
Ie ¢ Pne 1Phe Pro 130 135 140 ccc tcc gac gag cag ctg
€ &l 55%] Até dcCHalracd gt 8¢ Py Ut I Pat T YS 466 Fro Ser
Asp u Gr Leu Lys §er @y Tnr Ala Ser Val Val Cys

. Leu 145 150 155 160 Page 64 ctg aat aac ttc tac ccc

Pro Aia ig%\ A@égh@teeaa@ygﬁ ¢ag I9gVvaad t%@aoem Pteeu Asn
h Phe Tyr Pro Au Ala Lys Vat“Gn Trp Lys Val

Asp 165 170 175 aac gcc ctg cag tcc gag aac tcc caq

Lys Ile gugy Asacvat oeacma*gage cag gac sb76roASne Aba teuc@ n Ser
130 Gly Asn Ser G¥°>A u Ser val Thrl4&lu.Gn Asp 180 185
190 agc aac gac agc acc tac agc cta agc agc acc ctg

val val aet bgvaAlgGenaa ub24p ASerrroyasp AsPD S| r1ArseFyfrpoer Leu
145 Ser Ser Thi5Qeu Thr Leu Ser 1Bys 195 200 205 @@ gac
tae gag aag cac aag gtg tac gcc toc gag gto acc cac

Phe val a8 BR2valAkau AR dYd 1@ Uatly §1HI G LY MRr (RYr A4 @ Cys
Gu Valighr Hs Gn 210 05 220 gac ctg agc tcc ccc

gtc acc aag agc ttc aac agg ggg gag tg= tag . 720 Gly

Glu asp EGH 38r s+ E’r% Val r,,Ph
L AP K a5 an” zglqajgg 25 ?Aisge“ @?ﬁ YR
Art i ficial <220> <223> synt het| c Const rue= <400> 99

is cln val  Leu G n Thr Gin A e Jle Ser.Leu Leu Leu
H1s Gin %g% ki I%eMS*ellrée &3 it féu ‘ée AF Tysi G V' ASH W1 Leu
Met Tnr G n Ser Pro Leu Ser Leu Pro

Lys Asp Leu Pro Ala Pro

Ile Glu Arg Thr Ile Ser Lys Pro Lys Gly
210 215

220
ser val Arg Ala Pro Gin val Tyr val Leu Pro Pro Pro Glu Glu Glu
225 230 235 240
Met Thr Lys Lys Gin val Thr Leu Thr Cys Met val Thr Asp Phe Met
245 250 235

Pro Glu Asp Ile Tyr val Glu Trp Thr Asn Asn Gly Lys Thr Glu Leu

260 265 270
Asn Tyr Lys Asn Thr Gilu Pro val Leu Asp Ser Asp Gly Ser Tyr Phe
275 280 283
MeT Tyr Ser Lys Leu Arg Val Glu Lys Lys Asn Trp val Giu Arg Asn
290 295 300

Ser Tyr Ser Cys Ser val val His Giu Gly Leu His Asn His His Thr
305 310 315 320

Thr Lys Ser Phe Ser Arg Thr Pro Gly iys
323 330

<210> 54

<21i> 336

<212> DNA

<2Z3> Mus musculus

<220> )
Page 51



20 25 30 Vval Thr Pro Gy GQu Pro Ala Ser Ile Ser Cys

Arg Ser Ser Gn Ser 35 40 45 Ile Val Hs Ser Asn Qy

Asn Thr Tyr Leu GQu TrpTyr Leu Gn Lys 50 55 60 Pro
Gy Gn Ser Pro Gn Leu Leu lie Tyr Lvs Val Ser Asn

Arq_ Phe 65 70 75 80 Ser @y Val Pro ASO Arg Phe se-

971 CDgy Ser Gy Ser Ay Thr Asp Phe 85 90 95 Thr Leu Lys
<2275 (lil ec3gf Arg Val Qu Ala Gu Asp Val Gy Val Tyr Tyr
00105 110 Cys Phe -In Gy Ser H's Val Pro Tyr Thr

<2002“5iPhe Ay Gn Gy Thr Ly st 115 120 12-D VaI Gu lle Lys
?\sp val Légsﬁn*g AE 'éF? SerLeuGErc?HéTI ggm ng 13GO
ys Ser y

Thr Al a Ser VaI VaI QIS Leu 145 150. 155 160 Leu Asn

gat caz ghsnT@h@TTYICTPEE. APa THrulgl a3y 30VALT AT $3p 2Bys Val 9°
Asp GIn ‘Aépse'léé° PR Y75 A8 A °LeU T Séf J 'y si®Ser G n

cSer Val Thr Qu n Asp 180 185 190 Ser Lys. Asp

ﬁeraa'dwrafywtaSgaa ltgu Ser cSprcabhrad ega Tggc Lew t8er Lysl44
g5TIPO0YROSY Ala TAB p YTyt Ul NLy¥%s lﬁ"g EYyselalseTyr Ala
3éys Gu Val Thr H's An 210 215 220 Ay Leu Ser Ser

cca aag dcocMalardhtad ysa Sk BheadAsncdyr at‘Gt}ﬁtth,h €ys cc225 23092
Pro Lys L2935L°L<Zie>T\4"O©y=<2/B1>S€r8ASR2/-1r21>PM"R@E&B‘»aNPtrp i cial

50 <220> <223> RABH348-1-T3L CDRLEY <220>

agt
ser

[A]ie]
-~y

<

gac agg ttc agt ggc agt gga tca ggg aca gat Ttc aca Cte aag atc 240
Asp Arg Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
agc aga gtg gag gcT gag gat ctg gga gtt tTat tac tgc tit caa ggt 288
sar Arg val Glu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gln Gly
85 90 95

tca cat gtt ccg tac acg tTc gga ggg 9dg acc aag Ctg daa ate aaa 336
Ser His val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ije Lys

100 105 110
<210> 55
<21i> 132
<212> PRT
<213> Mus musculus
<400> 55

Asp val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro val Ser Leu Gly
1 5 10 15

Asp Gin Aja Ser Ile Ser Cys Arg Ser Ser Gln Ser Ile val His ser
20 23 30

(7]

e Thr Tyr Let Giu Trp Tyr Leu Gln Lys Pro Gly Gir Sser
40 45

W
Ul —t

val Ser Asn Arg Pne Ser Gly va

Pro Lys Leu Leu ITe Tyr Lvs P T Pro
50 55 60
ASp Arg Phe Ser Gly ser Gly Ser Giy Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
ser Arg val Glu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gin Gly
g5 90 95
Ser His va®l Pro Tyr Thr Phe Gly Gily Gly Tnr Lys Leu Giu Ile Lys
100 103 110



<210>
<21l>
<212>
<213>

<220>
<221>
<222>

<221> CDS <222> (1)..(48) <400> 100 cgg agc agc cag
agc atc atg cac agc aac aggc aac acc tac ctg aae 48
Arg Ser Ser Gn Ser Ile val H's Ser Asn Ay Asn Thr
Tyr Leu Gu 1 5 10 15 <210> 101 <211> 16 <212> PRT
<213> Artificial <220> <223> Synthetic Construct
58400> 101 Ara Ser Ser G n Ser lie Val His Ser Asn Gy
ofsn Thr Ty- Leu Gu 1 5 10 15 <210> 102 <211> 21
<213> Arti=icial <220> <223> h5H348-1-T3L

CDRL2

<400> 56

€gag
Arg
1

cag

Gin Leu

tac
TVvr

caa
Gln

acc
Tbr

-

cga
Arg

CCcC
Pro

gct gat
Ala Asp

<210> 57
<21i> 107
<212> PRT

<213>

<400> 37

Arg

1

Gln

Tyr

Gln

M2 b2 c PR

<220> <221> CDS Page 66 <222> (1)..(21)
Ser Asn
<213>

(A tidsej al

ctg
Leu

agc
Ser

Tat
Tvr
85

agc

Ser

Mus musculus

Ala Asp Ala Ala

Leu Thr

Pro Lvs
35

Asn Gly
50

Tyr Ser

¢ His Asr

Ser

20

ASD

val

Met

)

Gly

-
pu— |
It

—=

CCa
Pro

[A]ie]
— O
ot

]
w
3 rt

AS

dac
Asn

aac
Ser

70

acc
Thr

trcC
Phe

Pro

Gly

Asnh

Asn

- Ser

70

TTnr

<210> 103 <211> 7
<220> <223> synthetic

tgt
cys

aac
ASn

Thr

val

Cys

val

Ser

Leu

tcc

Ser I

gtc

wn
D
-3

<
(AN
R |

s Trp

Thr

D Ala

atc trc

0

[

(o}
Yyt
<

w O

o
o1}
Q
)
—~—t

M t

Ile Phe

val Cys

Lys Iie

Asp Gin

Leu Thr

Thr His
pPage 53

cca

e Pro

tTc

gat
ASp

gac
Asp
60

aag
Lys

Pro

Asp

ASD

60

Lys

Lys

102 aag gtc aac aac cqg ttc aac 21 Lys Val
Btg Pne Ser 5

<212> PRT
Construct

cca
Pro

ttg

M

kg lie]
Ul —0
e

agc aaa

Ser

gac
Asp

acCa

Thr

Pro

Leu

<

I8

S0
U —!

Ser

ASp

Thr

Ser

W
(D
=

Asn

agt
ser
15

aacl ’

Asn

Tat
Tyr

act
Thr
95

=2 W
U1 (D

Asn

GiL

ASD

TcCa

Ser

Arg

Glu
80

<400>

48

240

288



<400> 103 Lys Val Ser Asn Arg Phe Ser 1 5 <210> 104
<211> 24 <212> DNA <213> Artificial <220> <223>

hSH348- 1- T3L CDRL3 <220> <221> CDS <222> (1).

. (24)

<400> 104 ttc cag gqc tcc cac gta ccc tac 24 Phe Gn
Gy Ser Hs Val Pro Tyr 1 5 <210> 105 <211> 8 <212>
PR- <213> Artificial <§50> <223> Synt hetic Construct

<400> P05 Phe Gr Ay SeF His Val Pro Tyr> 1 5
106 <211> 1407 <212> DNA <213> Arti =i ¢ 1 al

Pro Ile w12B8ps I38H3AB AsT Aty AZ2@Fu<@d21> CDS <222> (1)
.. (18%07) Page 07 105

<210> 58
<211> 30
<212> DNA
<213> Mus musculus

<220>
<221> (DS
<222> (1)..(30

<400> 38
ggg tat acc ttc aca cac tat tca atg cac
Gly Tyr Tnr Phe Tnr His Tyr Ser Metf His

1 5 10
<210> 5@

<211> 10

<212> PRT

<213> Mus muscuius

<400> 56§

Gly Tyr Thr Phe Thr His Tyr Ser Met His
1 5 10
<210> 60

<21i> 51

<212> DNA
<213> Mus muscuius

<220>

<221> DS

<222> (1)..(5D

<400> 60

Tgg ata aac acc tac act gga gag cce aca tat gct gat gac ttc aag
Trp Iie Asn Thr Tyr Tnr Gly Giu Pro Thr Tyr Ala Asp Asp Phe Lys
1 5 10 15

gga

Gly

<210> 61

<21i> 17

<212> PRT )

<213> Mus muscuius

<400> o6

Trp Iie Asn Thr Tyr Thr Giy Glu Prc Thr Tyr Ala Asp Asp Phe Lys
1 5 10 15

Gly

Page 54

<210>
<220>

30

48

51



<220> <221> sig_peptide <222> (1)..(57) <400> 106
atg aaa cac ctg tag tic ttc ctc ctg ctg gtg aca act
ccc aga tag 48 Met Lys His Leu Trp Phe Phe Leu Leu
Leu Vag Ala Aia Pro Arg Trp 1 5 10 15 gto ctg agc cag
gtg cag ctg gtg cag aac ag_c gcc gag gtg aag aaa 96
Val Leu Ser Gn Val Gn Leu Val Gn Ser Ay Ala Qu
:g}?z gX\/aI Lys Lys 20 25 30 ccc gac aac agc gtg aaa gtg aac
<2i2- pnAC aag gcc agc ggc tac acc tic 144 Pro Ay Ser Ser
<213> MmMamubysiu¥a] Ser Cys Lys Ala Ser Ay Tyr Thr Phe 3: 40
45 acc cac tac aac atg cac tag gta cac cag gcc ccc agc
<0, CAag gac ctg 192 Thr His Tyr Ser Met His Trp val Arg
<21 c¢ddn Ala Pro Ay Gn Gy Leu 50 55 1 60 gag tog atg ggc
<222> (1ymg(abr aac acc tac acc agc gag ccc acc tac acc 240
400> Gu Trp Mt Ay Trp Ile Asn Thr Tyr Thr Ay Gu Pro
tac tatb%tlyrgaél gga650azott7t50§-9 a%ac gac ttc aag gac cgg gtggo
Tyr Tyr RGCTAF GCACKF@GEpaRt d66 TyeC acc tcc 288 Asp Asp Phe
1 Lys GvsArg Val Tnr Ile ithr Ala Asp Thr Ser Thr Ser 85
90 95 acc gcc tac ctg gaa ctg aac agc ctg cgg aac gag
210> g9ac acc gcc gtg 336 Thr Ala Tyr Leu G u Leu Ser Ser
<21i> 1beu Arg Ser G u Asp Thr Ala val 100 105 110 tac tac
<212> PRPYC gcc acc tac tac cgg tar-, gag cog gac tic aac tac
<213> Mgmu3sdlusTyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr Gu Ara
<400> gfsp Phe Asp Tyr Trp 115 120 12 5 aac cag aac acc ctg
gtc acc atg aoc tca gcc tcc acc aaa gac cca 432 dy
Tyr Tyr &N T& yeTFhargeaspValhe Rap Wal Ser Ser Ala Ser Thr Lys
1 dy Pro’130 135 140 agc ¥tc tic ccc ctg gca ccc tcc
tcc aag aac acc tct g9c aac aca 480 Ser Val Phe. Pro
<210> 6keu Ala Pro Ser Ser Lys Ser Thr Ser Ay Ay Thr 145

:%%%: 49450 155 160 acc acc ctg ggc tac ctg gtc aag gac tac

D
29730 whi GuGEGARa ccc gtg acc 528

<220>

<221> (DS

<222> (1)..(48)

<400> 64

aga tCt agt cag agc atrt gia cat agt aat gga aaC acc tat tta gaa 48
Arg Ser Ser GlIn Ser Ile Vval His Ser Asn Gly Asn Thr Tyr Leu Glu

1 5 10 13

<210> 65

<211> 16
<212> PRT
<213> Mus muscuius

<400> 65

Arg Ser Ser Gln Ser Ife val His Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15
<210> 66

<211l> 21

<212> DNA

<2%3> Mus muscuius

<220>
<221> CDs
<222> (1)..(21>

<400> 66
aaa gTr TCc aac cga tti Tct
LyS va: Ser Asn Arg Phe Ser



Ay
165
agc
Ay
190
aacC
Tyr

tcc
aat

Cvs Leu Val Lys Asp Tyr Phe Pro Qu
170 175 gtg aac tag aac tca gac

ggc gto cac acc tic ccc 576 Val Ser
Ala Leu Tnr Ser Ay Val H's Thr Phe
act gtc ctg cag tcc tca aaa ctc tac
ato ata acc 624 Ala vai LeU Gn Ser
Ser Leu Ser Ser Val Val Thr 195 200
aac aac ttg gac acc cag acc tac atc
672 Val Pro Ser Ser Ser Leu Gv Thr

| .e Cys Asn Val Asn 210 215 220 cac aag

acc

aag gto aac aag aaa att gag ccc aaa

tct 720 His Lys Pro Ser Asn Thr Lys Va A- SP Lys Ara
6%al @ u Pro Lys Ser 225 230 235 240 tgt gac aaa act

Ala Ala Leu
Pro Val Thr
gcc.ctg acc
Trp Asn Ser
Pro 180 185
1 tcc ctc agc
Ser Ay Leu
205 atc ccc
:gloz 6tac aac gtc
<2i5> P&%Jq Thr Tyr
<213> MEGEGudag)uwadac
<400>
Lys val &&C
1 Asps Lys
d u Leu Leu
tc ctc ttc
21
2218; y Pro Ser
<212> oWhr Leu 260
<213> Mag dnusge | ust g
Thr Pro GQu
<220> 285 cac gaa
<223i> C ?C c gtqg
<222> (ién- &gb Tyr
<400> e@at ace aag

tit caa @69y @B0catVair Hicg Ash aBba Lys Thr

245
ccc
Val

265
gtg
Val

gac
gag
Val

aca

A@gaA,Igggthga ccc tac cca gca cct gaa ctc ctg 768

H's Thr Cys Pro Pro Cys Pro Aia Pro
250 255 Page 68 gag g9a ccc tca gtc
cca aaa ccc aag gac acc ctc 816 Gy

Phe Leu Phe Pro Pro Lys Pro Lys Asp

270 atg atc tee ego acc cct gag ate
gtg gac ata age 864 Met Ile Ser Are

Thr Cys Val Vval Vval Asp OF Ser 275 280

cct aag gtc aag ttc aac tag tac gtg
912 His Gu Asp Pro Au Val Lys Phe
Asp Ay Val Gu 290 295 300 gtQ cat
aag ccc cgg gag gag cag tac aac agc

i'ﬂe Gin Gn SEyrHissNaBerroThyr 305 310 315 320 tac cgg ata gtc

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

<400>

Phe Gin Gly

1

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

<220>
<221>
<222>

<400>

gog tat acc ttc ata gac
Gly Tyr Thr Phe Ile Asp

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

<400>

Gly Tyr Thr Phe

1

agc ate’ctc
Tyr Arg Val
zﬂ?rp Leu Asn
tc tcc aac

¥rmd§%§1§ys

69
5

70
30
DNA
MUsS muscuius

CDsS
(O..3GO

70

71

10

BPRT

MuUs musculus

71

5

e Asp

acc
val

325
aaa
Lys

Tyr

gte ctg cac cag gac tgg ctg aa: 1008
Ser Val Leu Thr Val Leu His Gn Asp

330 335 ggc aag gag tac aag tgc aaa,

Lys Pro Arg Gu J uz7

acc etc cca ace ccc 1056 Gy Lys Au

Val Ser Asn Lys Ala Leu Pro Ala Pro

Ser His val Pro Tyr Thr

tat tca atg cac
Tyr Ser Met His

10

er Met His

w

30



340 345 350 ate gag aaa acc ate tee aaa acc aaa ggc
cag ccc ego gaa cca cag 1104 1Ile GQu Lys Thr Ile Ser
Lys Ala Lys Ay Gn Pro Arg Gu Pro Gn 355 360 365
gto tae acc ctg ccc cca tee egg gag gag atg acc aag
aac cac ate 1132 wva'i Tyr Thr Leu Pro Pro Ser Arg Qu
<§}Q> 7Gu Met Thr Lys Asn G n Vai 370 375 380 age ctg acc
:Ei;: &S ctg ate aaa agc ttc tat ccc age gac ate ace gto
<2713> RfscSek Leu Thr Cys Leu Vai Lys Ay Phe Tyr Pro Ser
Asp Ile Ala Al 385 390 395 400 gag tgg gag age aat
<270 aac cag ccc gag aac aac tae aag acc acc cc: 1248 Gu
<§21§ ,rp Gu Ser Asn y On Pro G u Asn Asn Tyr Lys Tnr Thr
<222> 0405 410 415 ccc gtg ctg gac tee gac g9c tee ttc
ttc etc tae age aag etc ace 1296 Pro Val Leu Asp Ser

00 53 s ok Ak e e te! i B M
g ara tE€og é c ttc
Erp rle tea tgc;tee rgta91344P Valp As aJachLys Ser A%gj v Gn
A Gy Asn Val Phe Ser Cys Ser Val 435 440 445 atg cat _
2?3 gag gee ctg cac aac cac tac acc cag aag agc etc tee °1

etc 1392 Met Hs Gu Ala Leu H's Asn H's Tyr Thr Gn

Lys Ser Leu Ser Leu 450 455 460 tct ccc agc aaa tga
210> _1407 Ser Pro My Lys 465 <210> 107 <211> 468 <212>
<211w éRT <213> Arli icial <220> <223> Synthetic construct
17> pEA00> 107 Page 69 Met Lys His Leu Trp Phe Phe Leu Leu
<213> Mheunugallwl a Ala Pro Arg Trp 1 3 10 15

<400> 73

Trp Ile Asn Thr Tyr Thr Giy Glu Pro Tnr Tyr Ser Asp Asp Phe Lys
1 5 10 15
Gly

<210> 74

<211> 30

<212> DNA

<213> Mus muscuius

<220>

<221> (DS

<222> (1)..030)

<400> 74

tac tat agg tac gaa aga gac ttt gac tac 30
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr

1 5 10

<210> 75

<211> 10

<212> PRT )

<233> Mus musculus

<400> 75

Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr

1 5 10

<210> 76

<211> 48

<212> DNA

<213> Mus muscuius

Page 57



Val Leu Ser G n Val On Leu Val An Ser Ay Ala G u Val
Lys Lys 20 25 30 Pro Ay Ser Ser Val Lys Val Ser Cys
Lvs Ala Ser Ay Tyr Thr Phe 35 40 45 Thr H's Tyr Ser
Met His Trp Val Arg Gn -Ala Pro Ay Gn Gy Leu 50
5560 Gu Trp Mt Ay Trp Ile Asn Tnr Tyr TOGy GQu
Pro Thr Tyr Ala 65 70 75+ 80 Asp Asp Phe Lys Ay Arg
229> Mal Thr Ile Thr Ala Asp Thr Ser Thr Ser 85 90 95 Thr
<22 ﬁa Leu Au Leu Ser Ser Leu Arg Ser Gu Asp Thr
AI a VaI 100 105 110 Tyr Tyr Cys Ala Thr Tyr Tyr Arg
;igozct gvr d %qér AJs Prle AsaSI yr T:a AI%%CS 120}3125 Ggy GI48
2 ea e S THr: ers - Sef, - T y
?rg >er “135 14 %er alloPheqﬁgro Leu awpro er Ser
Lys Ser Thr Ser Ay Gy Thr 145 150 155 160 Ala Al a
210> eu Gy Cys Leu Val Lys Asp Tyr Phe Pro Gu Pro Val
<2711 hr 165 170 175 val Ser Trp Asn Ser Gv_ Ala LeU Thr
<212> pﬁer Gy val His Thr Phe Pro 180 185 190 Ala val Leu
<213> M@ muSesiuSer Gy Leu Tyr Ser Leu Ser Ser Val Val Thr
<400> 73499 200 205 Val Pro Ser Ser Ser Leu Ay Thr Gn Thr
yr Ile Cys Asn Val Asn 210 215 220 His Lys Pro Ser
Arg Ser #st Gln Bar Lys wal HiASpetywerAGDy fak AU TPr aelysl lSer 225
1 230 235 240 Cys Asp LyslOTO His Thr Cys Fro Pro Cys
Pro Ala Pro Qu Leu Leu 245 250 255 Ay @v Pro ser
<210> 7¥al Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 260
<2ii> 2265 270 Page 70 MeL Ile Ser Arg Thr Pro Gu Val Thr
<212> DWys Val_ Vai Val Asp Val Ser 275 280 285

<213> Mus muscuius

<220>
<221> (DS
<222> (1)..(2D)

<400> 78

aaa gttt tcc aac cga Tttt texT 21
Lys val Ser Asn Arg Phe ser

1 5

<210>
<211>
<212> RT

<213> M™Mus musculus

U NN
o]

<400> 79

Lys val Ser Asn Arg Phe ser
1 5

<210> 80

<211ls> 27

<Z212> DNA

<213> Mus musculus

<220>
<221> (DS
<222> (10..(27)

<400> 80

TLT caa ggt tca cat gtt Cccg Tac acg 27
Phe Gin Gly Ser His val pro Tyr Thr

1 5

<210> 82

<21l> ¢

<212> PRT

<213> Mus muscuius



Hs AQu ASo Pro Qu val Lys Phe Asn Trp Tyr Val Asp
Ay Val Gu 290 295 300 Val His Asn Ala Lys Thr Lys
305 310 315 320

Pro Arc Gu Gu Gn Tyr Asn Ser Thr
Tyr Arg Val Vai Ser Val Leu Thr Val

Leu Hs Gr Asp

Trp Leu A.sn 325 330 335 dy Lys GQu Tyr Lys Cys Lys

Val 340 345 350 lle

<400> 8H y Lys Thr Tie Ser Lys Ala Lys Gy Gn Pro Arc G u
Phe Glin 850 >anmc35§13§13 365hvai Tyr Th- Leu Pro Pro Ser Arg
G us Met Th- Lys Asn Gr Val 370 375 380 Ser Leu

Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp lie Al a
<10s £3;éal 385 390 395 400 du Trp Au Ser Asn Ay Gn Pro

Ser Asn Lys Ala Leu Pro Ala Pro

<21%i>

u Asn Asn Tyr Lys Thr Thr Pro 405 410 415 Pro Val

<212> DhNeu Asp Ser Asp Ay Ser Phe Pre Leu Tyr Ser Lys Leu
<213> ATH}Tic22D 4P8ed30 Val Asp Lys se- Arc Trp Gn Gn Gy
<220- Asn Val Phe Ser Cys Ser val 435 440 445 Me- His Gu
<223> pPimer,@y Hi's Asn H's Tyr Thr G n Lys Ser
450 455 460 Ser Pro Gy Lys 465 <210> 108 <211> 15
<400 2> DNA <213> Anti=icial <220> <223> nSH348-1- T1H

a’:‘aggat&bFﬂﬁlg‘“ECfé’o> SHFFEDEC <2225 (1)

cac :ac acc atg.ca-- 15

<210> 83

<21i> 28

<212> DNA

<213> Artificial
<220>

<223> primer N2
<400> 83

attaggatcc gccccccaag gtgagget

<210> 84
<211> 34
<212> DNA

<213> Arzificial

<220>
<223> primer N3

<400> &4
attaggatcc ggtcacttac cgcaagaagg gaga

<210> 85

<211> 32

<212> DNA

<213> Artiticial
<220>

<223> primer N4

<400> 83
attaggatcc ggtccaggtg caggcactga cg

<210> 86
<211> 31
<23i2> DNA
<213> ArtitTicia’

<220>
<223> primer C1

<400> Bo
aattaagctt gccgccaatc accgccaagt

rt

<210> 87

(15

Leu Ser Leu

<400> 108

28



C<21i>
<212>
<213>

<220>
<223>

<400>
aattaag

<210>
<21l>
<212>

H's Tyr Ser Me- H's Page 71 1 <210> 109 <211> 5
<212> PRT <213> Arti~icia, <220> <223> Synthetic
Construct <400> 109 His Tyr Ser Met Hs 15 <210>
110 <211> 51 <212> DNA <213> Artliicial <220> <223>
hSH348- 1- TIH CDRH2 <220> <221> CDS <222> (1;..(31;
“§400> 110 tag atc aac acc tac acc agc aa_g ccc acc tac
B -CC gac gac ttc aag 48 Trp Ile Asn Thr Tyr Thr Gy
Eijuﬁ@qg Thr Tyr Ala Asp Asp Phe Lys 1 10 15 ogc 51
dy <210> 111 <211> 17 <212> PRT <213> Arti i”i ci
a <220> <223> Synthetic Construct <400> 111 Trp Ile

FrTh? Ty- Tnr Ay @u Pro Thr Tyr Ala Asp Asp Phe
gkys

Ctt gttgccagat ccctccgggg ac 32

88
29
DNA

<213> Artificial

<220>
<223> primer C3
<400> 88
aattaagctt caggtaggtg gtgtctgag 2¢
<210> 89
<211> 30
<212> DNA
<213> Artificial
<220>
<223> primer C4
<400> 89
aattaagct:i ctcgtactic cacactcggc 30
<210> 90
<211> 720
<212> DNA
<213> Artificial
<220>
<223> hSH-348-T1L
<220>
<221> (DS
<222>  (1)..(720)
<220>
<221> sig_peptide
<222> i)..(60)
<400> 90
atg gtg ctg cag acc cag grg trc atc tcc ctg ctg Ctg tgg atc tcc 48
Met vai Leu Gln Tnr GIn va! Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15
gac gca tat ggc gac ata gtg atg acc cag agc ccc <tg age ctg ccc 9¢
Gly Ala Tyr Gly aAsp Ile va! Met Th- Gin Ser Pro Leu Ser Leu Pro
20 25 30
gtg acc Cccc gge gag CCcC gecc tcc atc agc tgc cgg agc age cag age 144
val Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Sser Gin Ser
35 40 45
atc gty cac agc aac ggc aac acc tac ctc gag tgg tac Ccrc cag aag 192
Ile val His Ser Asn Glv Asn Thr Tyr Leu Giu Trp Tyr Leu Gin Lys
50 55 60

Page 60



ccc g?c
Pro G
€5

agc g
Ser G

acc ctg
Thir Leu

tgc tIc
Cys Phe

gtg g
val G
1
ccec 't
)

Pro
145

u

Gly Ala

val Thr

1510 15 dy <210> 112 <211> 30 <212> DNA <213>
Artificial <220> <223> hSH348-1-T1H CDRH3 <220> Page
72 <221> CDS <222> (1)..(30) <400> 112 tac tac cgg
tac gag cgg gac ttc gac tac 30 Tyr Tyr Arg Tyr Qu
Arg Asp Pne Asp Ty 1 5 10 <210> 113 <211> 10 <212>
PRT <213> Arti -INcia'. <220> <223> Synthetic
%%ﬂgﬁu@tc Cagl008 4Us3 a‘ryrta'r-‘yaa%rgggTagc Ghu Acgtisp Phe4o

SPYrPro1SEN 16 k9163 A 93115 1 19097 ASRAres?
<213> Arti i ci al <220> <223> hSH348-1-T3 <220>
20 1=cOBS €@@2xcChyc .g.gc(a19¢07g’?c a§22€x acc gac ttc 288
val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe

83 90 95

aag atc agc cgg dtg gag gcc gag gac gtg ggc gtg tac tac 336
Lys Ile ser arg val Giu Ala Glu Asp val Gly val Tyr Tyr

100 103 110
cag ggc tcc cac gtg CcC tac acC ttc ggc cag ggc acc aag 384
Gln Gly Ser His val Pro Tyr Tnr Phe Giy Gin Gly Tnr Lys
115 120 125
atcC @ag cgt acg gtg gcc gcc CCC tcec gtg Ttc atc ttec ccc 432
Ile Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro

135 140
gac gag cag Ctg aag tcC gge acc gec TCC gtg gtg toc ctg 480
Asp Glu Gin Leu Lys Ser Giy Thr Ala Ser vai val Cys Leu
150 155 16C
aac TIC tac ccc aga gag gcc aag gtg cag tgg aag gtg gac 528
Asn Phe Tyr Pro Arg Glu Ala Lys va! Gln Trp Lys val Asp
165 170 175

Ctg cag tcc g?g aac TCC cag gag agc gtg acc gag cag gac 576
Leu Gin Ser Gly Asn Ser Glin Glu Ser val Thr Giu Gin Asp

180 185 190
gal agc acc tac agc ctg agce g

gc acc Ctg acc ctg agc aaa 624

a
Asp Ser Thr Tyr Ser Leu Ser Ser Thr teu Thr Leu Ser Lys

195 200 205
tac gag aag cac aag ¢gtg tac gcc tgc gag gtg acc cac cag 672
Tyr GIC Lys His Lyvs val Tyr Ala Cys Glu val Thr His Gln

215 220

g agc tcc ccc gte acc aag age tIc aac age ggg gag tgt tag 720
Ser Ser Pro val Tnr Lys Ser Phe Asn Arg Gly Glu Cys
230 233
9%
239
PRT
Artificial
synthetic Construct
91
Leu Gin Thr Gin val Phe Iie Ser Leu Leu Leu Trp Iie Ser
5 10 13

Tyr Giy Asp Ile val Met Thr Gin Ser Pro Leu Ser Leu Pro
20

Pro Gly Giu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser
35 40 45



Ile val
50

Pro Gly
65

Ser Gly
-Thr Leu
Cys Pne
val Glu
1

Pro Ser
145

Leu Asn
Asn Ala

Ser Lys

Ala Asp
210

<400>
cgc agc
Arg Ser
1

<210>

<223> sig_peptide <222> ;1)..(57) <400> 114 atg aaa
cac ctg tag ttc ttc ctc ctg ctg gtg gca get ccc aga
tag 48 Met Lys His Leu Trp Phe Phe Leu Leu Leu Val
Ala Ala Pro Arg Trp 1 5 10 1IM5 ctg agc cag atc cag
ctg gtg cag aac gac acc gag ate aag aag 96 Leu Ser
& n] ?‘ 1 Glu VI s Lys 20
@5’ él‘)r e 39@55 alé)ér @t‘b %3965? gTvégbe”tfj é gcc agc
agc tac acc ttc 144 Pro Gy Ser Ser Vai Lys Val Ser
CQys Lys Ala Ser Gly Tyr Thr Phe 35 40 45 acc cac tac
‘a@"c%t qre “t agugfeg Tlé%\g%ac&al:c%erag%“ ea9 P%Gc ctg
192 Thr HS Tyr Ser Met Hi ‘S’ Trp Val Arg G HAla Pro
Gly G n GYy Leu 50 55 60 aag tog atg gac tgg atc aac
wcPrtadsacarg&begsry 6oc SaccG“tyaeeaC@VZZH@' ABy SPhiEr p Met
Adv Trr§3lle Asn Thr Tyr %hr dy du Pro PAr Tyr Ala 65
70 75 80 gac gac ttc aag gggc cgg ttc acc ttc agc ctg
gac Iac et carace] cEin 288 61 A spAspT Rilg Lyls TG yryAr g Phe
Al alfthe Ser Leu Asp ¥%r Ser Thr Ser 851®0 95 acc acc
tac ctg gaa ctg agc aac ctg cgg aac gag gac acc acc
GlracBBGerThis Alaa gy Tiethd rhd @y SeIm S8y Theu yAr g - Ser
Q3 Asp Tnr Ala VR0 100 105 110 Pege 73 tac tac tgc
acc acc tac tac cgg tac aag cgg gac ttc gac tac tgg
%&4 yI g T¥h- Q4§ AT dYEs TG A TYE ok Urr 9 ASP
he Asp '?yr Trys115 120 125 g Q40aa ggc acc ctg ata
ace atg_ aac tea ace tcc ace aag gac cca 432 dy dn
T, r.Se S hr Lys Ay
sk dyoans SR Tl et otk Kt o ool
aag agc acc tct aac ggc aca 480 Ser VaI Phe Pro Leu

ro Ser Ser Ls Ser Thr SE ¥ g 145 150
i%FS B0, LLgeE® X g ¢Ypate gt @ & g‘@gcAStDac ttc
ccc aaa ccc atg acc 528
Leu GIn Ser Gly Asn Ser GIn Glu Ser val Thr Gi

:

iu Gin Asp
180 185 190

Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser bLys

195 200 205

Tyr Giu Lvs His Lys vai Tyr Ala Cys Glu val Thr His GlIn
215 220

Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
230 235

92

48

DNA
Artificia’

hSH348-1-T1L CDRLL

CDs

(1)..(48>
92
agc cag agc atc gtg cac agc aac ggc aac acc tac ctg gag 48
ser Gin Ser Iie val His Ser Asn Gly Asn Thr Tyr Leu Glu
5 10 15

93
Page 62



<211>
T <212>
<213>

<220>
<223>

<400>

Ala Ala Leu Gy Cys Leu vai Lys Asp Tyr Phe Pro Qu
Pro Val Thr 165 170 175 gtg age tag aac tca gac gee
cta acc agc gac gto cac acc ttc ccc 576 Va Ser TrD
Asn Ser Ay Ala Leu Thr Ser Ay val H's Thr Phe Pro
180 185 190 act gtc ctg cag tcc tca aaa etc tac tee
létc age aac atg gtg ace 624 Ala val Leu G n Ser Ser
P&’y _Leu.Tyr Ser Leu Ser Ser Val val Thr 195 200 205
Ad?ér%cc‘éwtee agc agc ttg agc acc cac acc tac ate tgc
aac ata aat 672 Vai Pro Ser Ser Ser Leu Ay Thr Gn
Syhehéyic térest@ys: Asn Val ASn 210 215 220 cac aag ccc
9$ac aac acc aag gt~ gac aag aga gtt gag ccc aaa tct
20 His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val

/irg ser Ged ENMOskyS186Va128bs 230 235 A40asd @hr- 436 @Aca6t cac

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

<220>

<223>

<220>
<221>
<222>

<400>

aca tgcscca ccc tac cca aga cct aaa etc cty 768 Cys
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Qu
deeu Leu 245 250 255 gag aaa ccc tea gtc ttc etc tte
2icc cca aaa ccc aaa aac acc etc 816 Gl y @y Pro Ser
DY&, .. Phe Leu Phe Pro Pro LYS Pro Lys Asp Thr Leu 260
ASEETIEG ] atg ate tee cgg acc cc-, gag gtc aca tac gtg
gta ato oar ¢ gtg age 864 Mt Ile Ser Arc Thr Pro Gu
HeaB4g1-TOysoWat Va' Val Asp Val Ser 275 280 285 cac
gaa gac cct gag gtc aag ttc aac tag tac gto aac agc
gtg gag 912 Hys Gu Asp Pro Gu Val Lys Phe Asn Trp
chbgr Vai Asp Ay Val Gu 290 295 300 gtg cat aat acc
@ac-&tla aaa ccc egg gag gag cag tae aac aac acg 960
al H's Asn Ala Lys Thr Lys Pro Arg Au GQu Gn Tyr

aag gro A9R BT dhr-30 310 315 320 tac cag gtg gte age at: -
Lys Va'l eke aocAdf enetge:cac cag gac tag eta aat 1008 Tyr Ara

L

<210>
<21ii>
<21i2>
<213s

<220>
<223>

<400>

Val Vai >Ser Val Leu Thr Val Leu His Gn Asp Trp Leu
Asn 325 330 335 aac aaa aac tac aac toe aag ate tee
gac aaa acc etc cca acc ccc 1056 Gb' Lys AU Tyr Lys
Cys Lys Vai Se. Asn Lys Ala Leu Pro Ala Pro 340 345

A#%QFiciaT

Synthetic Construct

95

iys val ser Asn Arg Phe Ser

5

<210> 96

<2il> 24

<212> DNA

<2i3> Artificial

<220>

<223> hSH348-1-T1L CDRL3
<220>

<221> (DS

<222> (1)..(24&

<400> 96

TTC cag gge tcc cac gto ccc tac 24

Phe GIn Gly ser His val Pro Tyr

<210>
<211>

<212>

5

97
g
PRT
Page 63



ate

gag aaa acc ate tee aaa acc aaa aac caa ccc cog
aaa cca cag 1104 1Ile G L, Lys Thr Ile Ser Lys Al a
Lys Gy Gn Pro Ara Au Pro Gn 355 360 365 gta tac
ace ctg ccc cca tee coo gag gag atc acc aag aac cag
atc 1152 Val T. yn Thr Leu Pro Pro Se- Arc Gu Qu
13 .Thr. Lys Asn G n Val 370 375 380 .Page 74 agc cto
- 516753% cta gtc aaa ggc ttc tat ccc aac gac atc gcc
<220> gta 1200 Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro
<223> s@erhefsp CohetAlca Val 385 390 395 400 gag tgg gag aac
<400 9aat aac cag ccc gag aac aac tac aaa acc acc cct 1248
Gu Trp Au Ser Asn G-y G n Pro Gu Asn Asn Tyr Lys
Phe GIn &hy sERryiRr va¥@eod4i@ 415 ccc at ctg gac tcc aac g9c
1 tcc ttottc etc tac agc aag ctc ace 1296 Pro Val Leu
Aso ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys LeL Tnr
<210> 9420 425 430 gt~ gac aag aac agg taa cag cag aac aac
<211> 7gbc ttc tca tac tee gtg 1344 Vai Asp Lys Ser Arg Trp
<212> D@n_.G.m Gay Asn Val Phe Ser Cys Ser val 435 440 445
<213> Aé‘%{TEéT
t gag act_ ctg cac aac cac tac acc cag aag aac
<20> etc tee etc 1392 Me- Hs Gu Ala Leu H's Asn Hi s Tyr
<223> nth348airriLys Ser Leu Ser Leu 450 455 460 tct ccc agc
aaa ega 1407 Ser Pro Gy Lys 465 <210> 115 <211>
20> 468 <212> PRT <213> Artificial <220> <223>
<221> cPynthetic Construct <400> 115 Met Lys His Leu Trp Phe
<222> (Phe Zé@ Leu Leu Val Ala Ala Pro Arg Trp 1 5 10 15
. Val Leu Ser dr Ile Gn Leu Val Gn Ser Ay Ala Qu
<220>
<221>  sV@lpde¥§ddys
<222>  (313..(60)
<400> 98
atg gtg Ctg cag acc cag gtg ttc atc tcc ctg ctg ctg tgg atc tcc 48
Met val Leu Gln Thr Gin Vai Pne Ile Ser Leu Leu Leu Trp Ije Ser
1 5 10 15
agc gca tat ggc gac gtg ctg atg acc cag agc ccc ctg agce ctg ccc 9¢
Gly Alz Tyr Gly Asp val Leu Met Thr Gin Ser Pro Lel Ser Leu Pro
20 25 30
gtg acc C€Cc ggc gag ccc gec tcec atc age tgt cgo agc agc cag agc 144
val Thr Pro Gly Giu Pro Ala Ser Ile ser Cys Arg Ser Ser Gin Ser
35 40 45
atcC ¢gTtg cac agc aac ggc aac acc tac Cctg gag tgg tac ctg cag aag 192
Ile val His sar Asn Gly Asn Thr Tyr Leu Glu Trp Tyr itet Glin Lys
50 55 60
cce a?c ¢ag agc ccc cag Ctg ctg atc tac aag gtg agc aac cgg trc 240
Pro vy Gin Ser Pro Gln Leu'Leu Ile Tyr Lys val Ser Asn Arg Pne
65 70 75 80
agc ggc gtg ccc gac cag ttc agc ggc agc gdd agc ggc acc gac ttc 288
Ser Gly vai Pro Asp Arg Phe Ser Gly sSer Gly Ser Gly Thr Asp Phse
85 90 95
acc ctg aag atc agc cgg gtg gag gcc gag gac gtg gac gtg tac tac 33c
Th Leu Lys Ile Ser Arg val Glu Ala GiU Asp va: Glv val Tyr Tyr
100 105 110
tgc ttc cag gac tcc cac gtg ccc tac acc tT< ggc cag ggc acc aag 384
Cys Phe Gir Gly Ser His Vval Pro Tyr Tnr Phe Gly Gin Gly Thr Lys
115 120 125
gty Gag aTtcC aag Cgt acg grg gcc gec ccC TCC gtg tTC atc tte ccc 432
val Glu Iie Lys Arg Thr val Aiz Alz Pro Ser val Pne Iie Phe Prc¢
130 133 140
CCC tcc gac gag cag Cctg aag TCC gge acc gec TCc gtg gtg tgc Ccrg 480
Pro Ser Asp Glu Gin Leu Lys Ser Glv Tnr Ala Ser val val Cys Leu
145 156 155 160G
Page 64



ctg
Leu

aacl
Asn

20 25 30 Pro Gy Ser Ser Val Lys Val ser Cys Lys Ala
Ser Ay Tyr Thr Phe 35 40 45 Thr His Tyr Ser net Hi s
Trp Val Arg Gn Ala Pro Gy Gn Ay Leu 50 55 60 Lvs
Trp Met Ay Trp Ile Asn Thr Tyr Tnr Ay Gu Pro Thr
.Tv- Ala 65 70 75 80 Asp Asp Phe Lys Ay Arg Phe Al a
Phe ser Leu Asp Thr Ser Thr Ser 85 90 95 Tnr Ala Tvr
daat Bep WHCutdte§CcSer9aSERY E@u aagggSﬁrca(Q wgdsprcTowg Aka Val 528
ASn 280 PGS TyATOTH Y ¢4 A= VE rUH"yFFFryfyS % du
Are Asp e Asp Tyr Trp " 115 120 125 Pa 75 Gy Gn
gcc Gy chHortdceygWadacThee \lakh &ey aSergwl acsafacT&rg kys Ay 376
Alz ppiy G1138e71 38Y 1400 SeF OYal GPhéePr\¢ILahr Alla PrroaSer Ser
Lys €8 Thr Ser Ay &% Thr 145 150 158 160 Ala Al a
aag ket dgcyalysakeayVako L fgaEyrcP&%cEr&g%£t 5’5;9 Val 624
Lys Fhp set651r179r 196 Val sSersair phAsrelSehr Qe ra L hr
&€t dy val His TBPOPhe Pro 180 1893190 Al a VaI Leu
gac €hP g3l ameflead ¥ad G4y THL € r Vi %’ Thr ¢,
ASD IgFl’ﬂ]LZ 2086 L\\g’:—ll\%a ﬁ%’rsgg égﬁu%&f sﬁgsrigg Sﬁlj ?é TWV&
210 Tyr |le Cys Ashival Asn 210 21®0@220 His Lys Pro Ser

e g e ade o i Blpallodl e Mo B o0

Pro Ala Pra3@ u Leu Leu 245?250 55 y Pro Ser
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 260

<210> 9865 270 Met Ile Ser Arg Thr Pro Gu val Thr cys Val
<211~ Nal Val Asp Val Ser 275 280 285 His Gu Asp Pro GL u
<21z> Agal _Lys Phe Asn Trp Tyr Val Asp Gy Val Gu

<213> Argifticdial

<2Z23> synthetic Construct

<400> 99

val

PF‘O

Ser

Thr

cys

val

t val Leu GIn Thr Gin val pPhe Ile Ser Leu Leu Leu Trp I
.

5 10

/ Ala Tyr Gly Asp val Leu Met Thr GIin Ser Pro ieu Ser Leu Pro

20 25 30

Thr Pro Giy Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser
33 40 45

val His ser Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Lteu Gln Lys

50 55 60

Gly Gin ser Pro GlIn Leu Leu Iie Ty Lys val Ser Asn Arg Phe
70 75 80

Gly val Pro Asp Arg Phe Se- Giy Ser Gly Ser Gly Thr Asp Phe

85 50 95
Leu Lys Iie Ser Arg val Glu Ala Giu Asp val Gly val Tyr Tyr
100 105 110
Phe GIn Gly ser His val Pro Tyr Thr Phe Gly GIn Giy Thr Lys
it 120 125
Giu ITe Lys Arg Thr val Ala Aila Pro Ser val Phe Ile Phe Pro
130 135 140



Pro Ser
145
Leu Asn

Asn Ala

Ser Lys.

Ala Asp ?fV:quCLﬁy:gigaﬁysl§a1 Tvr Ala Cys Glu val Thr His Gln
210 215 220

Gly Leu Ser 3er pPro val Thr Lys Ser Phe Asn Arg Gly Giu Cys

225 230 235

<210> 100

<211> 48

<212> DNA

<213> Artificia’

<220> -

<223> hSH348-1-T3L CDRLL

<220>

<221> (CDS

<222> (1)..(48)

<400> 100

Cgg agc agc cag agc atc gtg cac agc aac ggc aac acc tac ctg gag 48

Arg Ser Ser Glin ser Ile val His Ser Asn Gly Asn Thr Tyr Leu Giu

1 5 10 15

<210> 101

<211> 16

<212> PRT

<213> Artificial

<220>

<223> sSynthetic Construct

<400> 101

Arg Ser ser Gln Ser Iie val His Ser Asn Gly Asn Thr Tyr Leu Glu

1 5 10 13

<210> 102

<211> 21

<212> DNA

<213> Artiticial

<220>

<223> NhSH348-1-T3L CDRL2

<220>

<223> (DS

290 295 300 vVal Hi's Asn Ala Lys Thr Lys Pro Arc Gu
GQu dr Tyr Asn Ser Thr 305 310 315 320 Tyr Arg Val,
Val Ser Val Leu Thr Val Leu H's Gn Asp Trp Leu Asn
325 330 335 Ay Lys Gu Tyr Lys Cys Lys Val, Ser Asn
Lys Ala Leu Pro Ala Pro 340 345 350 Ile Qu Lys Thr
Ile Ser LsAIaL Gy Gn Pro Arc QQu Pro Gn 355
ﬂsﬁ@oGé@sﬁm ﬁg AGbéJhrDr 1PIETSG! KRR VB RN U Met
Thr Lys Ast’@n VaI 370 375°380 Ser Leu Thrr¥ys Leu
Val Lvs Gy Phe Tv,- Pro Ser Asp Ile Ala Vai 385 390
896 PAOCTYrPACE AT6 G WATR p-YS MaBerinAsTe Gy V@l mfro G u
Asn ASnePyr Lys Thr Thr BPo 405 410 415 ¥ro val Leu
Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser Lys Leu Thr
40 Ar543Q1y Valh dspcliysciSeseAng I Tripr Gim dhnadd y Asn
Val 1PAe Ser Cys Ser V8b 435 440 445 B¢ Hs Gu Al a
Leu Hs A sn Hs Tyr Thr G n Lys Ser Leu Ser Leu 450
A55 s460rh Sy - Riee G sby SsedB5nr 921070116, se21dx 15
x512> DNA <213> 20Qificial <220>26223> hSH348-i - T3H
CDRH  <220> <221> CDS <222> (1)..(15) <400> 116 cac

Page 66



Hs Tyr Ser Met Hs 1 5 <210> 117 <211> 5 <212> PRT
<213> Artificial <220> <223> Synthetic Construct
<400> 117 His Tyr Ser Met Hs 1 5 <210> 118 <211> 51
<212> DNA <213> Arti icia . <220> <223> hSH348-1-T3H
CDRH2 <220> <221> CDS _ <222> (1) . . (51) <400> 118
<222> (tlgjg. @¢ aac acc tac acc ggc gag ccc acc tac gcc gac
<400 c ttc aag 48 Page 77 -Trp Ile Asn Thr Tyr Thr Ay
aag gro FoH %&%JQPL gyarg Ala Asp Asp Phe Lys 15 10 15 PC 21
[ye Val 89BCABLArEAADRE19 <211> 17 <212> PRT <213>
1 Artificbal <220> <223> Synthetic Construct <400> 119
Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Al a Asp

<210- 18P Phe Lys
7

<21i>

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct
<400> 103

Lys val Ser Asn Arg Phe Ser
i g

<210> 104

<211l> 24

<212> DNA

<213> Artificial
<220>

<223> hSH348-1-T3L CDRL3

<220>

<221> (D3

<222> (1)..Q24)

<400> 104

TTLC cag ggc tcc cac gtg ccc tac : 24
Phe GIin Gly Ser His val Pro Tyr
1 5

<210> 105

<211> 8

<212> PR~

<213> Artificial

<220>

<223> synthetic Construct
<400> 105

Phe GIn Gly Ser His val Pro Tyr
1 5

<210> 106

<211> 1407

<212> DNA

<213> Arciticial

<220>
<223> hSH348-1-T1H

<220>
<221> CDbS
<222> {1)..71407)

(o]

Page



<220>
<221>

<222>

<400>

atg
Met
1

gtg
val

CcccC
Pro

1510 15 Gy <210> 120

Artificial

tac gag cgg gac ttc gac tac Tyr Tyr Arc Tyr GQu Arg
1510

<220>

Asp Phe Asp Tyr
<213> Ar-

&Z

1@_p
Sllézc»’
©0222> (1),.("120")

2

aaa cac ctg
Lys His Leu

tag
Trp

gac

cce
Pro
210

aag
Lys

Tt
e

 Phe

tac

=0 et
<
vt N

—a0
<N

[A]le]

ttc
Phe

cag

r Gin

20

agc
Ser

acc
Thr

Cccc

i ficiai

<220>

<211> 30

<212> DNA <213>
. <223> hSH348- 1- T3H CDRH3
<221> CDS <222> (1)..(30) <400> 120 30

<220>

tac tac cgg

<210> 121 <211> 10

_ <223> synthetic Construct
<400> 121 Tyr Tyr Arc Tyr Gu Arg Asp Phe Asp Tyr
165> 122 <211> 720 <212>

<223> hSH357- 1- T1L Page

tag
Trp

< N

co Y

acc -

ctg
Leu

tTC
Phe

cag
GIn

aag
Lys

cac
H1s

atc
Ile
70

(4!
—0

< 0O

Uyt

m 0N
Ty

TTg

- Leu

acc
Thr
230

cacC ace

Thr

tTC
Phe

ctg
Leu

gt
Val

£ag
Trp
55

aac
Asn

ctc ctg
Leu Leu

jo})

N

O
=
—t
MmN

agc ctg
Ser Leu
105

C cgg tac

Arg Tyr

<220>

ctg
Lel
10

tac
Tyr
170

agc
ser

aag
Lys

Tac
Cys
250

Page 68

gtg
vai

[a]ie]
kO
< N

Al

agc
155

tTC
Phe

[a]te]
—nQ
<0

Leu

Tac

—
<
5

N>
w30
wunRQ W

oy

onNn
3N
o

78

Ca

g
Ala

tcce
ser
140

acc
Thr

ccc
Prc

<220>

gc
Al

0ot

t

Glu
agc
iy
45

agc
Gly

cac

T
]
wn

[Wals BN A

N U R
O MmQ

Nt
Ndie]

M

[A)ie]
[ag{e}

cct
Pro

CCcc
Pro

gtg
val
30

tac
Tyr

8

Gin

acc

0 Thr

C Tcc
r oser

C acc

110

acc t

Thr
190

ata
= e
Vai

<212> PRT

tgg
Trp

tgg
Tro

cce
Pro

aca
Thr
160

; aat
=

AsSnN

tct
Ser

240

15
DNA <213> Artificial
<221> CDS

48

144

288

384

480

528

768



<221> sig_peptide <222> (1)..(60) <400> 122 atg gtg
ctg cag acc cag gtg ttc atc tee ctg ctg ctg tag atc
tee 48 Mt Val LeU Gn Thr An Val Phe Ile Ser Leu
Leu Leu Trp Ile Se I 5 10 15 ggc aca tat gac aac ata
gtg atg ace cag age ccc ctg aac ctg ccc 96 dy Ala
Tyr G ~y Ile Val nmet Thr G n Ser Pro Leu Ser Leu

g9 99al © CoTHe ECE c¥Cag [ q&écacégétcate aa&d®
Gly Gly ro 52:@ ?nggg ) Eg c%np %ro P'ﬂé?4?> i/?gﬂﬁ)rs Ié?é -Eﬂ Wu Pro
Ala Ser lie Ser QIS Arc Ser Ser G n Ser 35 40 45 ate
atg atc gty qacaEaccaginjaate ace e gt t grgagct taCc ctg 864
Met Tle %5 g&gTTOZ O [ i3 sc‘geﬁa%e\iat%} IS8 Er STyr Leu
u Trp Tyr Leu h Lys 50 55 60 cte’ ggc cag aac ccc
cac gaa Gag aitgoad grataadt acc aaa ¢ tagmt@aga@@@ct&@ gdd Proi2
H1s (23;5 Gy REOoNGBeNaPrlgysGPie ben Treu THE evalyAsys y\Vied! Ser Asn
Ara Phe 65 70 9D 80 agc aqc at Y%cc gac egg tee age
gtg cat G8€ RACaAYGcAMaAPEC A48 GAC ghl CcadB8ac S8 QY adadl Praep
val His Asp ABrgLBhahBerysGPyo Jeg &Sl %M‘Be:rlr\GTyr TRsn FspThhe 85 90
305 95 acc ctdl8ag ate aac cog3gta gag acc gag 34t gto
tac cgg 98§ (Q:trca&a(étt‘a@*cs‘%@c ar cdefUabyS B?c% Pa¥ai Glipog
Tyr arg Aka W@iusAspaValelGryr \gm dalr 11y raiko 5;1&5% & atgc ttc
cag ggc32;\ge cac gtg ccc ¥HC ace ttc gac caip ggc ace
¢ aag %%1 %84 2:8 Phae y Ser. . V%]h FE;[% Al CThr Ph
Gly Lys ¥y hh@ W§T _v aglgugﬂg £pecdd CO
acg M0y gcc gec ccc t3e atg ftc ate ttasoccc 432 Val
atc gag Gl_u IIe %_L%;s cAra Thr VaRIA Ala Al a ProOSer aVaI Phe Ile 1104
me eio ke Fro7isdciaa4h; ctE Bke Géﬁcpﬁ%aﬁ e chg 53% tee
3¢ acc gcc tee gtgeogtg tdc ctg 48@65 Pro Ser
. G n Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu 145
059 725 B56 985516 &8¢ g@ c93¢ @tParCcéed g& gﬁ“‘aﬁc aa@t>?
val vt §t“a fog; aagg}%;tAa aac ‘3?8(; aﬁ tyr Pro
Arc Gu Ala Lys Val Gn Trp Lys Va Asp
agc Ctg acc tgc ctg gtc aaa gge TLC tat CCC age gac arc gec gtg 1200
Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
383 390 395 400
gag tgg gag agc aat ggc cag CCC gac aac aac tac aag acc acc ccT 1248
Giu Trp Giu Ser Asn Giy Gin Pro Glu Asn Asn Tyr Lys Tnr Thr Pro
405 410 415 '
CCC gTtg Ctg gac tCC gac ggc tcc ttc ttc Ctc tac age aag ctc acc 129%¢
Pro vai Leu Asp Ser Asp Gly Ser Phe Pne Leu Tyr Ser Lys Leu Thr
420 425 430
gtg gac aag agc agg tag cag cag ggc aac gtc trc tca tge tec gty 1344
val Asp Lys Ser Arg Trp Gin Gin Gly Asn val Phe Ser Cys Ser val
435 440 445
atg cat gag 9cT Cctg cac aac cac tac acc cag aag agc Ctc teo ctg i392
Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu
450 455 460
TCT ccc ggc aae tga 1407
Ser Pro Gly Lys
465
<210> 107
<211> 468
<212> PRT
<213> Arzificial
<220>
<223> Synthetic Construct
<400> 107



165 170 175 aac gcc ctg cag tee agg aac tee cag gag
age gto ace gag cag gac 576 Asn Ala Leu A n Ser Gy
Asn Ser Gn G@u Ser Va Thr Qu Gn Asp 180 185 190
agc aag gac age acc tae aac ctg age agc acc ctg acc
ctg age aaa 624 Ser LyS Asp Ser Thr Tyr Ser Leu Ser
Met Lys . Tr hThr LeU Ser Ly sV 95 l200 205 gar tac
TeE E‘;agg S‘é\g5 (E’aE 2dg°gtYy tae Kcvtad 'gaty' YfE° di(f& R cag
672 Aa Asp Tyr GIULys Hi s Lys val Tyr Ala Cys du
Val Thr H's Gn 210 215 220 ggc ctg aac tee ccc gtc
val Leu gefe GAagradge i n tlelawd égg fgagG%hg‘ﬂﬁg@“{d 1728 L@ v Leu
Ser 8er Pro Val Thr Eys Ser Phe Asn Ar)’g Gy du Cys
225 230 235 Page 79 <210> 123 <211> 239 <212> PRT
Pro Gly s213er Ardli Lycivall 322Qys <R223%a Sent bt imer- Gomsbiralct
400> 123 Met Val4Qeu Gn Thr Gn %al Phe'lle Ser Leu
Leu Leu Trp Ile Ser 15 10 15 dy Ala Tyr Ay Asp
Thr His T s¥almdveti JhrrpGran ges EnoatewrgeerLeun Rng 268, 25 30
5¢ Val Thr Pro A3 G u Pro Ala Sers0l | e Ser Cys Arg Ser
Ser Gn Ser 35 40 45 1le Val H's Ser Ser Gy Ile Thr
Glu Trp m¥¥ gurd 41 dranTys- kU ﬁl"nGl}-VSGlu5pr055h60r Pre. Gy Gn
65 Ser Pro G noLeu Leu ITe Tyr 76ys Val, Ser Xsngé\rg Phe
65 70 75 80 Ser Gy Val Pro Asp Arg Phe Ser Gy Ser

A gw $§f %X ~Jhy 1A$Pr PH@ ﬁ# 292 9=, ThE ys.Lle Ser

5p Asp L 3lS a T 2f %V,ﬁh S%?%&} DiOO 105
110

Thr Ala Tyr Leu Giu Leu Ser Ser Leu Arg Ser Giu Asp Tnr Ala val

100 105 110

Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp
115 120 125

Gily GIn Gly Thr reu val Thr val Ser Ser aAla 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 Glv Cys Leu val Lys Asp Tvr Phe Prc Giu Pro val Thr
165 170 175

val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
180 18 190

Ut

Ala val Leu Gin ser

wn
(D
¥
(]

—
<
(D
C

Tyr ser Leu Ser Ser val val Thr

val Pro Ser Ser Ser Leu
210

NG

y Thr Gin Thr Tyr Ile Cys Asn val Asn
5 Z

w
®
1
>
0
5

s Lys Pro » Thr Lys val Asp Lys A val Glu Pro Lys Ser
z

H‘i: H
225 230

Cys Asp Lvs Thr His Thr Cys Pro Pro Cys Pro Ala Pro Giu Leu Leu
245 250 253

Gly Gly Pro ser val Phe Leu Phe

0 Pro Lys Pro Lys Asp Thr Leu
260

270

N0
3
it

page 70



His

va:

Ser

385

Glu

Pro

val

MezT

Ser
465

Arg Vv

/ LYsS

Glu

Tyr

Leu

Trp

val

<210>
<21i>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>

cac Tac agc atg cac

Cys Phe Gn Gy Ser Hs vai Pro Tyr Thr Phe Gy G n
@y Thr Lys 115 120 125 Val Gu lle Lys Arg Thr Val
Ala Ala Pro Ser Val Phe Ile Phe Pro i30 135 140 Pro
Ser Asp Au Gn Leu Lys Ser Ay Thr Ala Ser va' val
Cys Leu 145 150 155 160 Leu Asn Asn Phe Tyr Pro Arg
& abarirysroaliuGral Tihp dywes vWalvaAsyal 165 \B70sd75 A. sn
ATa Leu Gn Ser 8 Asn Ser Gr G BSer Val Thr Gu
Gn Asp 180 185 190 Ser Lys Asp Ser Thr Tyr Ser Leu

. BeF pPercithialeysThie Led Sey TWS/al%spZQ@y 13 gffa Asp

Tyr Au Lys H25Lys Val Ty" Ala&oCys Au Va' Thr His
Gn 210 215 220 Page 80 G v Leu Ser Ser Pro Val Thr
kys Ser fhe, ASn Ad, Q) gJ 35,,5210>
124 2517 4B, <512> Dl\rlzﬁ\gmJ SG"ln |g\§glge <223>
hSH357- 1- TIL CDRL1 <220> <221> CDS <222> (1) . (48)
<4 4 c a}:cac,ca cac tc_cac agc aac aac
PQ ac%z—t éggc&'g 5%8 VAg g’ AR St e Vval
HIS Ser Ser Ay Ile Tnr Tyr Leu Glu 15 10 15 <210>

5 <211> 16 <212> PRT <213> Artificial <220>
GIu Tyr Lys Cys Lys val Ser Asn Lvs AJa Leu Pro Alz Pro
340 : 343 350

e

g
[}
-1

Thr Iie Ser Lys Ala Lys Giy Gin Pro Arg Glu Pro
360

vin
o)

w

[2)}
(@311

()]
ol

Thr Leu Pro Pro Ser Arg Giu Met Thr Lys Asn Glr val
375 380

Thr Cys Leu val Lys Gly Pnhe Tyr Pro Ser Asp Iie Ala val
390 395 400

Glu ser Asn Gly Gin Pro Glu Asn Asrn Tyr Lys Thr Thr Pro
405 410 413

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 43C

Lys Ser Arc Trp GIn GIn Giy Asn val Phe Ser Cys Ser val
435 440 445

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

Gly Lys

108

.‘.D

DNA
ArtiTiciai

nSH348-1-T1H CDRHL

CDs
(.. (152
108

12
\a )

His Tyr Ser Met His

Page 77



1 21 Lys Va! Ser Asn Arg Pne Ser 1 5 <210> 127 <211>
, <212> PRT <213> Arti fi ci al <220> <223>
Synt hetic construct <400> 127 Lys Val Ser Asn Arg Phe

<210> 18er 1 5 Paae 81 <210> 128 <211> 24 <212> DNA <213>

<211> JArtificial <220> <223> hsH357-1-T1  CDRL3 <220>

<212> P%z S —

<2135 ar2Rdi OPS

<220>

<223> synthetic Construce

<400> 109

His T Ser Met His

1 5

<210> 110

<211l> 52

<21Z2> DNaA

<213> Artificial

<220>

<223> NSH348-1-T1H_CDRH2

<220>

<221> CDs

<222> (13..(51

<400> 110

Tgg atc aac acc tac acc ggc gag Cccc acc tac gcc gac gac ttc aag 48

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

1 5 10 15

agc 51

Gly

<210> 11

<211i> 17

<212> PRT

<213> Arzificia’

<220>

<223> synthetic Construct

<400> 111

Trp Ile Asn Thr Tyr Thr Gly Giu Pro Thr Tyr Ala ASp Asp Phe Lys

1 5 10 15

Gy

<210> 112

<2il> 30

<212> DNA

<213> Artificial

<220>

<223> hSH348-1-T1lH CDRH3

<220>

<223> Synthetic Construct <400> 125 Arg Ser Ser Gn

Ser Ile Val His Ser Ser Ay Ile Thr Tyr Leu du 1 5
10 15 <210> 126 <211> 21- <212> DNA <213> Artifici al
<220> <223> hSH357-1-T1L CDRL2 <220> <221> CDS

<222> (1) (21) <400> 126 aag gtg aac aac cag ttc aac



<222> (1)..C24') <400> 128 ttc cag gac agc cac atg
ccc tac 24 Phe Gn Ay Ser Hs val Pro Tyr 1 5 <210>
129 <211> 8 <212> PRT <213> Artl icia-' <220> <223>
Synt hetic construct <400> 129 Phe Gn dy Ser H s Val
Pro Tyr 1 5 <210> 130 <211> 720 <212> DNA <213>
<221> cogtificial <220> <223> hSH357-i-713L <220> <221> CDS
<222> (kp2#A30Y1) .. (7 20 <220> <221> sig_oeptide <222>
<400> léél .(60) <400> 130 atg gto ctg cag acc cag atg ttc
gctta

tac tac @Ca&xt Go§thcCte bge @kc tcc 48 Met Va; Leu Gn
:TLyr Tyr Ary T nGNaiarPrepTee 8ep Tyeu Leu Leu Trp Ile Ser 1 5 10

15 agc>aca tat gqc gac Htg ctg atg acc cag agc ccc

ctg aac ctg ccc 96 Gy Ala Tyr Gy Aso Val Leu M=
<210> 1Thr G n Ser Pro Leu Ser Leu Pro 20 25 30 gtg acc ccc
<21i> 1l@ac gag ccc gcc agc atc aac tgc coo aac agc cag aac
<§f§> PAR4.. Vag Thr Pro Gv Gu Pro Ala Ser lie Ser Cys' Arc_
<213> ARG TG 1, Ser

<220>

<2Z23> Synthetic Construct

<400> 113

Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tvr
1 5 10
<210> 114

<211> 1407

<212> DNA

<213> Artificial

<220>

<223> nSH348-1-73H

<220>
<22i> (DS
<222> (1)..(1407)
<220>
<221> sig_peptide
<222> {1)..(37)
<400> 114
atg aaa cac C€tg tgg trc trc Ctc ctg ctg gtg gca got ccc aga tag 48
Met Lys His Leu Trp Phe Pne Leu Leu Leu val Ala Aia Pro Arg Trpo
1 5 10 15
gtg ctg agc cag atc cag ctg gtg cag agc ggc gcc gag gte aag aag 96
val Leu Ser Gin Ile Gln Leu Vai Gin Ser Giy Ala Glu val Lys Lys
20 25 30
CCC ggc agc agc gtg aag gtg agc tgc aag gcc agce g?c tac acc ttc 144
Pro Gly Ser Ser val Lys val ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45
acc cac tac agc atg cac tgg gt% €gg cag gcc CCC ggc Ccag ggce Ctg 192
Thr His Tyr Ser met His Trp val Arg Gin Ala pPro Gly Gln Gly Leu
50 55 60
daag tgg atg ggc tgg atc aac acc tac acc ggc gag CCc acc tac gec 240
Lys Trp Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala
63> 70 75 80
gac gac ttc aag g?c €Cgg tIC gco tfc agc Ctg gac acc teC acc Tcc 288
AsSp Asp Phe Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Thr Ser
85 90 95
acc gcc tac ctg gaa ctg agc agc Ctg cgg agc Gag gac acc gec gatg 336
Thr Ala Tvr Leu Giu Leu Ser Ser Leu Arg ser Glu Asp Thr Ala val

100 105 110



nQ
Y

“n

H
—1t
MM

<\Q

ot
B (o]

35 40 45 atc gte cac aac aac aac atc acc tac ctg gag

t oo

Thr

CcccC
aac

Tyr

CCC

Tor g%%

tac ctg cag aag 192 Ile Val Hs Ser Ser Gy Ille
Tyr Leu Qu Trp Tyr Leu Gn Lys so :)D 60 Page 82
gac cag aac ccc cag ctg ctg atc tac aag gtg agc
cag ttc 240 Pro dy An Ser Pro Gn Leu Leu Ile
Lvs Val Ser Asn Arc Phe 65 70 75 80 agc ggc atg
ttc aacacagcgcacc aac ttc
&iﬁ%ﬁ%5@@$§gﬁ£&%& oy ser™

r Asp” Phe 8 (9 acc™ ct tc-agc cog gta

gag gcc gag aac at g9c atg tac tar 336 Thr Leu Lys 432
cad CCGNE APa Qau 09@;& .CGa ¥ Tyr
&3138 féb ?35 I@ {tc>Cag Hat" %\@é(cq—?ac acc

ttc aac cag gac acc aag 384 QIS Phe G n Gy Ser His

gtc vat

vall gp@ Pd@g'-%l"t ci\
atc

RrrocdymcdngccPhec Gy @@ a@ \acthrcd gge Idis 420 125 480
aa"g"oc@% aég 'atyy 5@65“&0??'06‘ Y1l Qﬁ; ttc
ftc cct432 Val Gu Ile Lys Arg Thr Val a

acc Pro der tvalctPhercl hag Bhe #ro t1d3€kc18& 140 mecatec gac;zs
Ala aay \clagqﬂ desap it BYS #ae ‘ac“c PhecProcel gtPgo gtad Tlae ctg

480

age V¥ah
Ser g¢e
Asn

t grc &

2 val ¢ag

Sép

9 CcCccC 8C"
pro GaY
21C Leu

gac

aag Lt
L sé?%
> LY S

atc tcc
Ile Ser

275

cat aat
His Asn

gas gac
S Giu Asp
290

Pré®ser Aso du G nt%u Lys Ser Ay “Thr 4la Ser

Nal +6d Sokeyecld:f 2L20adB901 6 octa: aat aacctic tacsyg
agasgagigesl zaaeu athg say dlagvadagi gtrargae 528  Leu
Phe Tyr Pro Afa Gu Ala Lvs Va°°G n Trp Lys
AP 14651701 Eoc BRCHCC et gy Lag, ta‘i% @Lg%aaééc L CCq24
gag sagGegt giyaceu gay s&g :gacss/ber Ag atheu G n
Ay Asn Ser G&f0Ad u Ser Val Thedd u G n Asp 180

2 29 25895 (280 %'E‘Pé% geccatra&ca%c %a%r %90 acCsq;
V

HC s Eg_n@g@,\aaa» T Lyﬁ‘ch@?s Mr Ser
Ser Ser Theiileu Thr Leu er240ys 195 200 205 gcc

tac .cac aaa ata tac acc tac gag atg acc

BB S0 1T LRt 5 D A

T 240

TRciafag S
agE;nr

act cac acea tgc Cca Cccc tgc cca g gaa CTC ctg 768
Thr His Thr Cys Pro Pro Cys Pro A Pro Glu Leu Leu
245 250 255

tca gtc tT¢ Ccic TLC CCC CcCa aaa CCC aag gac acc Cctic 816
Ser va® Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270 '

wwQ
(

ag gtc aca tgc qtg gtd dtg gac gtg agc 864
iu val Tnr Cys val Asp val Ser
280 285

tc aag trc aac tgg iac gtg gac

t . g ggc gtg g
al Lys Phe Asn Trp Tyr va! Asp Gly G

Y vai

gag cag tac aac agc acg 960
- Glu GIn Tyr Asn Ser Thr
315

1C Cac gac tgg ctg aat 1008
i Leu H1s Gin ASp Trp Leu AsSn

CC Cctc cca gcc ccc 10506
1a Leu Pro Ala Pro

C Cag CCC cgg gaa Cca cag 1104
y Gin Pro Arg Glu Pro Gin
365

_{
=
3
H
]
D
w
1)
10
<
0
w »Q

O N

Q=0

ctg ccc cce tcc gag g atc aﬁc aagc aac c gt
Let Pro Pro Ser Arg Glu G MeT Tnr Lys Asn Gln va'
375 380

>0



atg
Met

tCct
Ser
465

ggc ctg aac tcc ccc gtc acc aaa aac ttc aac agg gag
gag tat tag 720 dvy Leu Ser Ser Pro Val Thr Lys Ser
Phe Asn Arg Ay du Cys 225 230 235 <210> 132 <211->
239 <212> PRT <213> Arti icial <220> <223>
Svnt hetic Construct <400> 131 Met Val Leu G n Thr
Ar. Va' Phe Ile Ser Leu Leu Leu Trp Ile Ser 1 10
Ctg @y toA-da fyr @a yggsatVatahLew Met dir a@Gcng&egtdr o Lo
Leu Fhy CLVeung %r Y5630 PalyrT %0 P65 &Y IGEUARY 82 Al a Ser
Ile Ser Cy a Ser Ser G n°%r 35 40 45 PagB®83 Ile
tgg Ya ddicSafelgSedagCeyc Ida@ Y adyrradeeladadcThd T¥f Leuposg
Trp Gl SLeySASFBGTEBS'@OPPP(ﬁl@ ﬁ%@ﬁn Ser Byo TGrnThreardeu |l e
Tyr Lys*®al Ser Asn Arg 65 70 75 80 4%er Ay Val
3P+ A §a 3 y.Se Tg:{C Azf Ph -
Va 855)9?%?39&r‘TIAISDEtngthSEgS%Sﬁe?r%rfeé\r@*véggé%& e A Tt U Aglngo
Val 440y Val Tyr Tyr 42(50 105 110 Q/s 4BIGe Gn Gy Ser
I aal s 115 120
gac
t2; 138 ot e g e Aot et Ao B 0 vl
IIe Phe Pro ﬂ%@ 135 140 Pro Se¢5 Asp Gu G n Leu
cat é g tg Val Val Cys Leu 145c150 15507
car g5 St o et fe pz S mﬁ A5 Efs I G
450 Trp Lys Val A&ps; 70 17 3 Leu n-Ser Ay
Asn Ser Gn AQu Ser Val Thr Glu.d@n Asp 180 185 1910407

CCC ggc aaa tga
Proc G v Lys

<210> 125
<211> 468
<212> PRT

<213> ArtTificial

q
1

<220>
<223> synthetic Construct

<400> 115

Met

1

va'

Pro

Thr

Thr

Tyr

Lys His Leu Trp Phe Phe Leu Leu ieu val Ala Ala Prc Arg Trp

Leu Ser GIr Ile Gin Leu val

o n Ser Gly Ala Glu val Lys Lys

30

N
Uy —!

Gly ser ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe
5 40 45

His Tyr Ser Met His Trp val Arg Gin Ala Pro Gly Gin Glv Leu
50 55 60

Trp Met Gly Trp Ile Asn Thr Tyr Tnr G
5

y Giu Pro Thr Tyr ale
70

Asp Pne Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Thr ser
85 90 95

m
3

]_\
-

& Tyr Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val
100 105 110

Tyr Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp
115 1260 . 125



Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr
Leu Ser Lys 195 200 20-11 Ala Asp Tyr Gu Lys His Lys
Val Tyr Ala Cys Qu Val Thr Hs Gn 210 215 220 Av
Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gy Gu
Cys 225 230 235 <210> 132 <211> 48 <212> DNA <213>
Artiiicial <220> <223> nSH35-1-T3: CDRL1 <220> <221>
Gin @BSTh=222>d{11)rhr.vy{148%r 408 k382 ToOg. agGlagercac aac
130 atc gtc cac ad@5aac ggc atc ac140tac cto gag 48 Arg
Ser Ser An Ser lie Val Hs Ser Ser Ay Ile Thr Tyr
ser val hRUpM Uel AT: Foo se¥l@zr 133 Pagernddser2ily ci§ Ti212> PRT
145 <213> Artils3GFi ci al <220>15%223> syntheti ci&onstruct
<400> 133 Ara Ser Ser Gn Ser ile Val Hs Ser Ser Ay
1 = IdeeThr- Ty el 1 -15.0 0, 1 1
SR LI T A T e A s
h5H357- 1- T3L CDRL2

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

w
]
=

Leu Gln Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
193 200 205

wn
12
et
wn
I
=
-
@
o
()
-
<

val Pro ser v Thr Gin Thr Tyr Ile Cys Asn val Asn
210 215 220

72}
(D
S

His Lys Pro asn Thr Lys val Asp Lys Arg val Giu Pro Lys Ser
225 230 2353 240

Cys Asp Lys Thr His Thr Cvs Pro Pro Cys Pro Ala Pro Glu Leu Leu
5 55

Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270

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

His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
290 295 300

val His Asn Aja Lys Thr Lys Pro Arc Glu

» Tyr Asn Ser Thr
305 310

320

h§
|+ —
(G20«

o
J—
1

wo

Tyr Arg val val ser val Leu Thnr val Leu His Gln Asp Trp Leu Asn

325 330 335
Gly Lyé Giu Tyr Lys Cys Lys va® Ser Asn Lvs Ala Leu Pro Ala Pro
340 345 350
ITe Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn Pro Arg Glu Pro Gin
355 360 365

val Tyr Thr Leu Pro Pro sSer Arg Gliu Glu Met Thr Lys Asn Glin val
370 375 380

Ser Leu Thr Cys Leu va! Lys Giy Phe Tyr Pro Ser Asp Iie Aiz val
385 380 395 400



<220> <221>
aac aac cag

CDS

5 <210> 135 <21"1> 7
<220> <223>
Asr Ara Phe Ser

Glu Trp

Pro val - A
<213%20Artificia

val Asp

ttc aac 21 Lys Val

Synt heti ¢ Const ruct

Ser Arg Trp Gin Gln Gly

<222> (1)..(21) <400> 134 aag ato

Ser Asn Arg Phe Ser 1.
<213> Artificial
<400> 135 Lys Val

<211> 24 <212> DNA

<212> PRT
Ser
i <210> 136

€20 FerAndd Ry €in ars220>asr<228>T W SHBS Frhi-Thalp£DRL3
<220> <2B1> CDS <222> (319 .. (24)
agc aac cac atg cc:

Pe@ AkYr sd- 2sp<@h0Zed Ihe

<400> 4136 ttc cac
r 24 Phe d Gay Ser Hs Va

prel 12, 8T w2587 g%ﬁl’éﬂagﬁr 85

tac

425

Asn val Phe

Lys Ser Cys Ser val
435 440 445

Met His Giu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu

450 455 460

Ser Pro Gly Lys

465

<210> 116

<21i> 15

<212> DNA

<213> Artificial

<220>

<223> nSH348-1-T3K CDRHL

<220>

<221> (CDS

<222> (1)..(1%)

<400> 116

cac tac agc atg cac 15

H1s Tyr Ser Met His

1 5

<210> 117

<21i> 5 .

'<212> PRT. i

<213> Artificial

<220>

<223> Synthetic Construct

<400> 117

His Tyr. Ser Met His

1 5

<210> 118

<211> 51

<212> DNaA

<213> Artificia’

<220>

<223> hSH348-1-T3H CDRHZ

<220>

<221> CDS

<222> 1)..(3)

<400> 118

TGy at< aac acc tac acc ggc gag CCC acc tac goc gac gac tic aag 48



<220> <223> Synthetic Construct <400> 137 Phe G n Ay
Ser Hs Val Pro Tyr i 5 <210> 138 <211> 1407 <212>
DNA. <213> Artificial <220> <223> hSH357-1-TIH
<220> <221> CDS <222> (1)..(1407) <220> <221>
sig_peptiae <222> 1) r57) <400> 138 atg aaa cac cto
tag ttc ttc ctc ctg ctg gtg gca get ccc aga tag 48
P Ile Agst T*L'S/gYHlHWLéu) Tr'B Pre TPRe™ref! & égP LATP Vge LyAla Al a
Pro Ara Trp 1 _ 10 15 d‘Pq ctg aac cag gtqgq cag ctg gtq
agc cag tcc aac acc gag gtq aag aaa 96 Val Leu Ser Gn 51
é?v Val Gn Leu Vai dr Ser Ay Ala Gu Val Lys Lys 20 25
30 ccc gac acc tcc qtc aag gtq tcc tat aag acc tcc
gac tar- acc ttc 144 Pro Gy Ala Ser Va Lys Val Ser
<210> 1%&ys Lys Ala Ser Ay Tyr Thr Phe 35 40 45 atc gac tac
<21l> 1fcc atg cac tag gtg agg cag acc ccc agc cag gac ctg
<§i?> PRI92 . le Asp Tyr Ser Met His Trp Val Arg Gn Ala Pro
<ed3> AF@W@Bn Ay Leu 50 55 60 gag tag ato aac tgg atc aac
<220> acc tac acc gac gag ccc acc tac tcc 240 Gu Trp Met
<223> syypeTip CPhetAsh Tnr Tyr Thr Gy Gu Pro Thr Tyr Ser 65
<400> 1259 75 80 gac aac ttc aag gac aaa gtgq acc atc acc acc
aac acc tcc acc aac 288 Asp Asp Pne Lys Ay Ara Val

Trp Ile AW ThieryFnrhAlcdy Asie Phe 'r%erT)'/l'rnrAWSedrsp ASp ]P_'ne Lys
1 5 1 5

Gly
<210> 120
<211> 30

<212> DNA
<213> Artificial

<220>
<223> hSH348-1-T3H CDRH3

<220>

<221> (DS

<222> (1)..(30)

<400> 120

tac tac cgg tac gag cgg gac ttc gac tac 30
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr

1 5 10

<210> 121

<211> 10

<212> PRT _ .
<213> Ar<ificial

<220> '

<223> Synthetic Construct

<400> 121

Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr
1 10
<210> 122

<21i1i> 720

<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T1lL

page 78



<220>

85 90 95 acc acc tac ctg aaa ctg tcc tcc ctg ago tcc
aag gac acc acc atc 336 Tnr Ala Tyr Leu Gu Leu Ser
ser Leu Arg Ser Gu Asp Thr Ala val 100 105 110 tac
tac tat acc acc tac tac ago tac gag aag gac ttc aac

tac tgg 384 Tyr Tyr Cys Ala Thr Tyr Tyr Arc Tyr GQu
Arg Asp Phe Asp Tyr Trp 115 120 12 5 gac cac gac acc

<221> Chgt g atc acg ata aac tca acc tcc acc aag gac cca 432

<222>

<220>
<221>
<222>

<400>
atg gtg
Met vali
1

>
— 0
u

&ty

gtg acc
va Tht

atc gt
Ile va

CCC ggc
Pro Gly

agc g
Ser G

acc ctg
Thr Leu

BviEHh @y Tnr LeU Val Thr Val Ser Ser Ala Ser Thr
Lys Ay Pro 130 135 140 aac gtc ttc ccc ctg gca ccc
stg:meptmeaag aac acc tct aac aac aca 480 Ser Val Phe
(Pro(Beu Ala Pro Ser Ser Lys Ser Thr Ser Ay @y Thr 14
13 1-50 15 5 160 Page 86 acc gcc.ctg g ¢ tgc ctg gtc
éa cgaGctakad &g CeG d8a 1CeCced QIEC&OS%% AlacAl a Leugg
Gl GOy sTheed vak] Lyt Asp Skyr L&heelrieuGrp Prie 3l Thr
165 170 175 gto agc tgglaac tca gac acc ¥étg acc agc
L ag. t 6, al er Ay
e BT O o o Fhmrbrachis: (60 185 100
get 28rc ctg cag tcc tZ&a aaa ctc tac téeé ctc aac agc
42 %R0 550 A ey, 3 oS¢ Gy beu Ty,
pUETEeh o6l 5 Vad- o E'Eﬁr go5¢ 20%2@5 G Ko tot

BAC agc tto agc aet cag acc tac atgs tgc aac gta aat

672 Val Pro Ser Ser Ser Leg €] Thr Gn Tnr Tyr 192
5 S respabi A cotls 245 Z0SRC A ELl et Bl aco
aag gta gac aa_r,eg aaa gtt gag ccaggaa 7207 H s Lys
Pro Ser Asn Thr Lys Val Asp Lys Arg VaI GQu Pro Lys
% ago5cCE30aP IR G4 At gtragasd adtYagdc A€ @Wdattac cca4o
2t *£gc”Cegaca et gaa tcs¥t o768 " &8 Adpilys Thr
Hi s Thr q/s Pro Pro Cys Pro Ala Pro GQu Leu Leu 245
a6 c285cacgago aad 8ecT chaaogt gat tagccyar e agectrra aaxss
¥Re Péag“sé’aé’“%\&f‘ecﬁ%” 18 TEHSETPF Y 36F AZEl PiPhe Leu
Pne Pro° Pro Lys Pro Lys &sp Thr Leu 260 2%35 270

aag atc agc cgg gtg gag gcc gag gac gtg ggc gtg tac tac 336
Lys Ile Ser Arg vai Giu Ala Glu Asp val Gly val Tyr Tyr
100 105 110
cag ggc agc cac gtg ccc tac acc ttc ggc cag gge acc aag 384
GIn Gily Ser His va! Pro Tyr Thr Phe Gly GIn Gly Thr Lys
135 120 125
atc aag cgt acg gt? gCcC gcC Cccc teC gtg TTC atc trc ccc 432
Iie Lys Arg Thr val Ala Ala Pro Ser vai Phe Iie Phe Pro
i35 140
gac gag cag Ctg aag tcc ggc acc gcc tcc gtg gt? tgc ctg 480
Asp Glu GIn Leu Lys Ser Gly Thr Ala ser val val Cys Let
150 155 160
dac Ttc tac CcC aga gagc gcc aag gtg cag toc aag grg gac 528
Asn Phe Tyr Pro Arg Giu Ala Lys val Gin Trp Lys val Asp
165 170 175
Ctg cag tCC ggg aac TCC cag gag age gtg acc gag cag da 570
Leu GIn Ser Gly Asr Ser Gln Glu Ser va® Thr Glu G1n As
180 185 190
gac agc acc tac agc ctg age age acc Cctg acc ctg adc aaa 624
ASp Ser Tnr Tyr Ser Leu Ser Ser Tnr Leu Thr Leu Ser Lys
185 200 205
C tac gag aag cac aag grg tac gcc tgc gag grg acc cac cag 672
Tyr Giu Lys His Lys val Tyr Ala Cys Glu val Thr His Gln
215 220
agc tCC CCC gtc acc aag age ttc aac agyg ggg gag tat tag 720
Ser Ser Pro Vval Thr Lys Ser Phe Asn Arg Glv Glu Cys

230 235
Page 79



atg atc tcc coo acc cct aag atc aca tac ato gtg gtc
aac gto aac 864 Mt Ile Ser Arg Thr Pro A u Val Thr
Cys Val Val ValAsn val Ser 275 280 285 cac gaa aac cct
gag atc aag ttc aac tog tac ate gac aac gtc gag 912
Hs Gu Asp Pro Gu Val Lys Phe Asn Trp Tyr Val Asp
Av Val Gu 290 295 300 gtg cat aat gcc aag aca aag
ccc cag gag aag cag tac aac aac acg 96C Val H s Asn

<210> 1Ala Lys Thr Lys Pro Arg Au GQu Gn Tyr Asn Ser Thr

<211>
<212>

2805 310 315 320 tac cga atc gtc agc atc ctc acc atc
PRt g cac cag gac tgg cta aat 1008 Tyr Arg Val Val Ser

<2555 AETIEE Thr Val Leu His G n Asp Trp Leu Asn 325 330

<220>
<223>

<400>

Met val
1

335 aac aag gag tac aag tgc aag atc tcc aac aaa gcc

sptbecizacgestrace 1056 Gy Lys A u Tyr Lys Cys Lys Val

er Asn Lys Ala Leu Pro Ala Pro 340 345 350 atc gag

~add acc atc tcc aaa acc aaa aac cag CC,- CO00 aaa cCcCa

Cadcidl B4 cid €a@ phely$e BaF IdeL&eriduysriliaclygs Gy Gn
Pro Arg Gu Pro G n 3551860 365 gta cac &6éc cca cc.c
cca ccc cog gap gag atg acc aag aac cag 0-1c 1152 val

Gly Ala {g/ nrAs et Pra B $8F AROsdle & euMBt- TRL AMs Asn

val Tnr

50
Pro Giy
63
ser Gly
Thr Leu

Cys Phe

val

0
w =t
oc

Pro ser
145

Leu Asn

Asr Ala

Ala Asp
210

0 375 380 aag ctg acc tac ctgogtc aaa gac ttc

t at ccc agc aac atc acc gta 1200 Ser Leu Thr Cvs Leu

YA oy %@ ¥ PN THL R ST fon,bl & Mg, Vg,385 390 395
too ga oar’ cag c4r gag aac aac tar-

aag acc acc cct 1248 Glu Trp Gu Ser Asn Ay An Pro
n Asn. Tyr. Lys Thr Thr Pr 15 410 43 ccc ata

| HC dac {08 %I%Q a e Ltei"cGH Bt cat" agé @Ay ctc

acc 1296 Pro Val Leu Asp Ser Asp Gy Ser Pne Pne. Leu
ﬁt Ser Lys Leu Tn 420 425 430 Pace 87 gac aag

58@0°'10a JeaFuchY Gae Wac Yt /At et ¢an A"Qc P1%c gto
1344 Val p Lys Ser Arc Trp Gn dn Gy Asn Val Pne
Ser Cvs Ser Val 435 440 445 atg cat aag act ctc cac
Jac Pcaoﬁsrpaerac@ecag' &ay %@g’c%x cSerc@x:tTg ]@Q;@Zf’he

Lys Ile ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr
100 105 110

(63 s 1

Gily Ser His val Pro Tyr Thr Phe Gly

 Gly Thr Lys
120

el 2]
"_l_...l
o
0 —t
w1l

Pro

m
U
5
1]

Ile Lys Arg Thr val Ala Ale Pro Ser val Phe I1
135 140

wn
(D
=

Asp GlU GIn Leu Lys Gly Thr

(VAR Y]

ser val val Cys Leu
160

-1
(92
(@]
>
Ut -

Asn Phe Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val Asp
165 170 175

Let GIln Sser Giy Asn Ser Gir Glu Ser val Thr Giu Gin Asp
1

180 185

w
1]
-3
wn
1]
=

p Ser Thr Tyr Ser Leu * Thr Leu Thr Leu Sar Lys
5 200 205

Tyr Glu Lys H3

wn
<
v

Lys val Tyr Aila Cys Glu val Thr His Gin
215 220

page 80



Met Hs GQu Ala Leu H's Asn His Tyr Thr G n Lys Ser
Leu Ser Leu 450 455 460 tct ccc gac aaa tga 1407 Ser
Pro Gy Lys 465 <210> 139 <211> 468 <212> PRT
<213> Artificial <220> <223> Synthetic Construe
<400> 139 Met Lys His Leu Trp Phe Phe Leu Leu Leu Val
Gly Leu Sraséf erBroalAmgrTrys sdr Bhe0Ad5 arYadlyLew 8gg G n Vai
225 Gn Leu VaB3@r. Ser Ay Ala3du Val Lys Lys 20 25 30
Pro Ay Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay
<210> 12d4r Thr Phe 35 40 45J Ile Asp Tyr Ser net Hs Trp Val
<21%> 48AranAIaProGlyGnGly Leu 50 55 60 Adu Trp Met
;%; A’;ﬁ%yr rg;, ie Asn Thr Tyr Thr Gv Qu Pro Thr Tyr Ser
° 70’7580 Asp Aso Phe Lys Gy Arg Val Thr lieThr
<220> Ala Asp Thr Ser Thr Ser- 85 90 95, Thr Ala Tyr Leu GQu
<223> n3RBp7SerTiSefPRleu Arg Ser A u Asp Thr Ala Val 100 105
110 Tyr Ty- Cvs Ala Thr Tyr Tyr Arg Ty- G u Arg Asp
<220> Phe Asp Tyr Trp 115 120 125 Gy Gn Gy Thr Leu Val
<221> cOhr Val Ser Ser Ala Ser Thr Lys Gy Pro i3 o 135 140
<222> \@er (¢&) Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
<400> y Gv Thr 145 150 155 160 Al a Ala Leu Gv Cys Leu
coo agc M@l chySagdsprd WrgPhe: Bee LJcUgRF aitVakcThEe AB5gay’0 175 48

Arg Ser $Exa§|885er IWD val His ser Ser Gly Iie Thr Tvr Lel Giu
1 5 10 15

<210> .25
<211l> 16
<212> PRT
<213> Artificia”

<220>

<223> Synthetic Construct

<400> 125

Arg Ser Ser Gln Ser Ile val His Ser Ser Gly Ile Thr Tyr Leu Glu
1 5 10 13
<210> 1206

<211> 21

<212> DNA

<213> Artiticia’

<220>

<223> hSH357-1-T1l. CDRLZ

<220>

<22i> (CDS

<222> (1)..2D

<400> 126

dag gtg agc aac cgg ttc agce 21

Lys va! Ser Asn Arg Pne Ser
1 5

<210> 127

<211> 7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct
<400> 127

Lys val Ser Asn Arg Phe Ser

(Wal



val Ser Trp A.sn Ser Ay Ala Leu Thr Ser Gy Val His
Thr Phe Pro 180 185 190 Ala Val Leu G n Ser Ser Ay
Leu Tyr Ser Leu Ser Ser Val Val Thr 195 200 205 Val
Pro Ser Ser Ser Leu Gy Thr Gn Thr Tyr Ile Cys Asn
Val Asn 210 215 220 His Lys Pro Ser Asn Thr Lys Val
Asp Lys Arg Val Qu Pro Lys Ser 225 230 235 240 Cys
Asp Lys Thr HH S Thr Cys Pro Pro Cys Pro Ala Pro G u
<210> 1bgU Leu 245 250 255 Ay Gy Pro Ser Val Phe Leu Phe
<211> 2Fro Pro Lys Pro Lys Asp Thr Leu 260 265 270 Met 1lle
<212> DBer Arg Thr Pro Gu Val Thr Cys Val Val val Asp val
<213> AgpiTiz781 280 285 His Gu Asp Pro Gu Val Ly Phe Asn
<220- Trp Tyr Val Asp Ay Val Gu 290 295 300 Val His Asn
<223> hAhkssAystiThepkyss Pro Arg GQu Qu G n Tyr Asn Ser Thr
305 310 315 320 Tyr Arg Val Val Ser val Leu Thr val
270> Leu HHs Gn Asp Trp Leu Asn 325 330 335 Gy Lys Qu
<221- cpyr Lys Cys Lys Val Ser Asn -'Vs Aia Leu Pro Aia Pro
<222> (340.345 350 Ile Qu Lys Thr Ile Ser Lys Ala Lys Gy
400> S n Ero érg Au aro gn NgSSTﬁGOL%SASVaIG Ty{/ |Th£>,7|66u
- - ro_Ser Gu u t r Lys n n Va
fic oo 912 SRRl A O ML TV 5 T e Tyr o
1 - Ser Aspslle Ala vVal 385 390 395 400 du Trp Gu Ser
' Asn Gy Gn Pro Glu Asn Asn Tyr Lys Thr Thr Pro 405
<210- 1340 415 Pro Val Leu Asp Ser Asp Gy Ser Phe Phe Leu
<211> &lyr Ser Lys Leu Thr 420 425 430 Val Asp Lys Ser Are
<212> PRTp_ G n_Gn Ay Asn Va. Phe Ser Cys Ser Val 435 440
<213> MZLTIPgge 89
<220>
<223> Synthetic Construct

<400> 129

Ehe Gin Gly ser His val Pro Tyr
5 .

<210> 130

<211> 720

<212> DNA

<2213> Artificial

<220>
<223> nSH337-1-73L

<220>

<221> DS

<222> {(1)..(720;
<220>

<221> sig_peptide

<222> {1;..(60)

<400> 130

atg gtg ctg cag acc cag gtg ttc atc tcc ctg ctg ctg Tge atc tce 48
Met Vai Leu Gin Tnr Gin val Pne Ile Ser Leu Leu Leu Trp Ile Ser

1 5 10 15

g?c gca tat ggc gac gtg Ctg atg acc cag agc ccc Cctg age Ctg ccc 9%
Gly Ala Tyr Gly Asp val Leu MeT Thr Gln Ser Pro Leu Ser Leu Pro

20 25 30

grtg acc ccc ggc gag ccc gcec agc atc agc tgc cog age age cag adc 144
val Thr Pro Gly Giu Pro Ala Ser Iie Ser Cys Arg Ser Ser Gln Ser

35 ’ ' 40 43

atc gtg cac agc agc gg
Ile val His ser Ser Gl
50

accC tTac ctg

gag tgc tac ctg cag a
Thr Tyr Leu G

g aa
Trp Tyr Leu Gln Ly

UtH

ut—r
MmN



Met Hs Gu Ala Leu H's Asn Hs Tvr Thr G n Lys Ser

Leu Ser Leu 450 455 460 Ser Pro Ay Lys 465 <210>

140 <211> 18 <212> DNA <213> Artiricia <220> <223>

hSH357-1- TIH CDRH1 <220> <221> CDS <222> (1)..(18)

<400> 140 atc gac tac tcc atg cac 18 |Ile Asp Ty- Ser

Met His 1 5 <210> 141 <211> 6 <212> PRT <213> Art-1
gc dagi @c ceR2@s «PPIEgsyrwt hat iamcconstavgctac <4Cecl14l | b40
ge0 =Y GA§p>eT‘yF'"05§r(')”I\/é?“ Hicg the Byr 4/:23’f0¥a NEEr<AIMATGPhe<212>

DNA <2135 Arti iciai <2205° <223> hsH35- 1- FPH CDRH2
¢ gt320x §221poChE agc<@@laof 19gc( 849 ggc acc gac ttc 288
y val Pro §§p Arg Phe Ser Gly égr Gly ser Gly Thr ggp Phe
b} p)

(R
0
[al
o

acc ctg aag

agc cgg
Thr Leu Lys

tac tac 336
Ser Arg

gtg gag gcc gag gac qt% gg
val Gl Tyr Tyr

Glu Ala Glu Asp Vva
105

=l Do
o —'rt
oOmnN

< N
— <
o
O -0

nN

Tgc ttc cag agc cac gto ccc tac acc ttc g
Cys Phe Gln r His val Pro Tyr Tnr Phe G
115 ' 120 125
Qt% a
val &
1

ccc tcc gac gag cag Ctg aag tcc goc
Pro Ser Asp Glt GIn Leu Lys Ser Gly Thr
145 150

—x0
<N
wn
)

acc aag 384
Thr Lys

[A]te]
(2]
—_—
3
[ALle}
—0
<

atc aag cgt acg
Ile

gtg gcc ccc tcc gtg ttc atc tte ccc 432
Lys Arg Thr val Ala Ala
135

Pro Ser val Phe Ile Phe pPro

C Cctg 480
s

|2 > Q
Ut =M
v N
wn
1]
St
<
s3]
<
o8]
—
Nt

Ctg aat aac ttc tac ccc aga

g gac 528
Leu Asn Asn Phe Tyr Pro Arg Gi

>
Y
-
e

wn
<10

aac gcc ctg cag tcec g?g aac tcc cag
Gly S

ag agc gt? acc gag cag gac 576
Asn Ala Leu Gin Ser lu a

Ser Vv

agc aag gac agc acc tac agc Ctg age agc acc ctg acc ctg
Ser Lys Asp Ser Thr Tyvr Ser Leu Ser Ser Thr Leu Thr Leu
195 200 205

vy

gc aaa 624
ar

gcc gac tac gag aag cac aag gtg tac gcc Tgc gag gtg acc cac cag 672
Ala Asp Tyr Giu Lys His Lys val Tyr Aia Cys Glu vai Tnr His Gin
210 215 220

C Ctg agc tCC ccc gtc acc aag age tLc aac agg ggg g
Gly iLeu Ser Ser Pro val Thr Lys Ser Pne Asn Arg Gly G
225 230 235

<210> 131
<213> 239
<212> PRT
<213> Artificial

<220> o
<223> Synthetic Construct

<400> 131
Met val Leu Gln Thr GIr val Pne ITle Ser Leu Leu Leu Trp Ile Ser
1 3 10 i3

Gly ala Tyr Gly Asp val Leu Me: Tnr GIn Ser Pro Leu Ser Leu Pro
20 25 30

val Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser GIn ser
35 40 45



Ile
Pro
65

Ser
Thr
Cys
val
Pro
145

Leu

Asn

MO

N -
U

val

50

Gly

Gly

Leu

Phe

Glu
130

LysS

a Asp

210

Leu

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

<220>
<223>

<220>
<221>
<222>

<400>
cag agc
Arg ser

1

<210>

N

1

}._l

<400> 142 tgg atc aac acc tac acc aac gag ccc acc tac
tcc aac aac ttc aag 48 Trp lie Asr: Thr Tyr Tnr Qv
Gu Pro Thr Tyr Ser ASD Asp Phe Lys 1 5 10 15 aqc 51
G v <210> 143 <211> 17 <212> PRT <213> Arti ici al
Paae 90 <220> <223> Synthetic-Construct <40G 143
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp
Hisos@heebygly L140rhrGryr «24061ul44p &21deu 30n 212> DNA
<213> Arti -icéPal <220> <223>5(sH357-1-T1H CDRH3
<220> <221> CDS <222> (1) .. (30) <400> 144 tac tac
clggstarraagimaguoat ti1€ Tgac yava3OserTyen Ry #Neg Tyr

G u Ara ASO® Phe Asp Tyr 1 -7% 10 <210> 145 &211> 10
<212> PRT <213> Artificial <220>

val Pro Asp Arg Phe Ser Gly Ser Gly Ser Giv Thr Asp Phe
85 90 95

Lys Ile Ser Arg val Glu Ala Glu Asp val Giy val Tyr Tyr
100 105 11¢

GIn Gly Ser His val Pro Tyr Thr Phe Giy GIn Gly Thr Lys
135 120 125

Ala Ala Pro

w
(D
3
<
[
-
o
po }
D
-1
J—
)

Pne Pro

o

Iie Lys Arg Thr vai

A
w
(W B
H
N
O -

Asp Glu Gin Leu Lys Ser Gly Thr

=
w1
L)

> Ser val val Cys Leu
160

Asn Phe Ty Pro Arg Giu Aia Lys vai Gin Trp Lys val Asp
165 170 175

Leu Gin Ser Gly Asn Ser GlIn Glu Ser val Thr Glu.Gin Asp
180 185 190

p Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
3 200 20

W

Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gln
15 220

wm
(]

3
wn
[
I ]

Pro val Thr Lys Ser Pne Asn Arg Giy Glu Cys
230 235

132

48

DNA
Artiticia’

nsSH357-1-T3L CDRL1

DS
1)..048)
32
agc cag agc atc grtg cac agc agc gge atc acc tac ctg gag 48
er Gin Sar Ile val His Ser Ser Gly Ile Thr Tyr Leu Giu
5 10 15

w
)



<223> synthetic construct <400> 145 Tyr Tyr Arg Tyr

Glu Arg Asp Phe Asp Tyr 1 5 10 <210> 146 <211> 1407

<212> DNA <213> Arti- -F) ci al <220> <223>

hSH357- 1- 13H <220> <221> CDS <222> (1)..(1407) <220>

<221> sig_pea_tide <222> (!) (57) <400> 146 atg
<221> 1l@aa cac cto too ttc ttc ctc cta cto gt~ gca act ccc
<212> PRAA tac 48 Med Lys HI'S Leu Trp Phe Pne Leu Leu Leu
<213> AQgiTiAfal Ala Pro Ara Trp 1 5 10 15y Page 91 atg ctg
<220- age cag ate cag ctg gtg cag tcc gqc gcc gag gtg aag
<223> saagwe%c avatthet Ser G n pie Gn Leu Val Gn Ser Ay

400 a Gu Val Lys Lys 20 25 30 ccc ggc gcc tee gte aag

e g tee tot aaa gcc tcc g9c tac acc ttc 144 Pro Ay

Arg ser @‘Lra SBrsMak1d ¥s1Vidls ek @{'SGW%I’Q‘IﬁwrSe%r Aoy dyyr Thr

1 Phe 35 40 45 .atc gac tamtcc atg cac tagsatg aag cag
ace ccc agc cag g c ctg 192 Ile Asp Tyr se, Met Hi s

<210- 134D Val Arg Gn Ala Pro Ay Gn Gy Leu 50 55 60 aag

<211> 2fag atg gqc tag atc aac acc tac acc agc gag ccc acc

<2}b> DNac_tcc 240 Lys Trp Met Ay Trp Ile Asn Thr Tyr Thr

<213> Agrfigia Pro Thr Tyr Ser 65 70 75 80 gac aac ttc aag

<220- dac ago ttc acc ttc tee ctg gac acc tcc acc age 288

<223> hBsps7Asprihepdiyys G v Arg Phe Ala Phe Ser Leu Asp Thr
Ser Thr Ser :

<220>

<22i> (DS

<222> (1)..02D1

<400> 134

aag dgtg agc aac c£gg tic agc 21

Lys val ser Asn Arg Phe Ser

1 5

<210> 135

<21l> 7

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct

<400> 135

Lys val Ser Asn Arg Phe Ser

1 3

<210> 136

<21l> 24

<212> DNA

<2i3> Arzificial

<220>

<223> hSH357-1-T3L CDRL3

<220>

<22i> CDS

<222> {1)..(24)

<400> 136

TTC cac ggc agc cac gtg ccc tac 24

Phe Gin Gly

1

<210>
<21i>
<212>

vail Pro Tyr

137

PRT

Page 85



<213>

<220>
<223>

<400>

85 90 95 acc gcc tac cto gag ctg tcc tcc ctg agg tee
gag aac acc acc gtg 336 Thr Ala Tyr Leu A u Leu Ser
Ser Leu Arg Ser Gu Asp Thr Ala Val 100 105 110 tac
tac tgt gcc acc tac tar- ace eac gag aag gac etc gac
tac tgc 384 Tyr Tyr Cs Ala Thr Tyr Tyr Arg Tyr GQu
Arg Asp Phe Asp Tyr Trp 115 120 125 gqc cag agc acc

A%‘ti@i@*tal aeg ate age tea gee tcc ace aag agc cca 432

Adv Gn dy Thr Leu Val Thr Vval Ser Ser Ala Ser Thr
sktsey chexrl3@ 135 140 agc atc tee ccc eta aca ccc
tee tcc aag aac acc tct agc gac aca 480 - Ser Val Pne
1Pfo LOU Ala Pro Ser Ser Lys Ser Thr Ser Ay Gy Th 145

Phe GIn dR0s45%:160 @66 AGC ctg aqc tac ctg etc aag gac tac

ttc ccs aaa ccc gte acc 528 Ala Ala Lou Ay Cys LQU
Val Lys Asp Tyr Pne Pro Qu Pro Va, Thr 165 170 175

<210> |9§~ aac tgg aac tca aac acc Ctg acc aacC gac atq cac
<211> 1i@EC ttc ccc 576 Va, Ser Trp Asn Ser Gy Ala _eu Tnr
<2i2> Dger. Ay Va: H's Thr Pne Pro 180 185 190 get atc etc
<213> AgHifer tea gaa etc tac tee etc agc aac gtg gtg acc
<220 024 Ala Val Leu Gn Ser Ser Gy Leu Tvr Ser Leu Se-
<223> h&es7Valtival Thr 195 200 205 Mccc tee a a ¢ aac ttg

aac acc cag acc tar- ate tar aac gte aa at 672 Pro.

Ser Ser Ser Lou v Thr Gn Thr Tyr lie Cys Asn Val
<220>
<221> chsn 210 215 220 cac aag ccc age aac acc aaa gtg gac
<222> (aag (agar)gtt aag ccc aaa tee 720 Hi s Lys Pro Ser .Asn

320 Thr Lys Val Asp Lys Ara Va", du Pro Lys Se 225 230

227.; S;gzgp . 1Ot gac aaa act cac aca toc cca ccc tgc cca
<222s } aaa etc etg 768 Cys Asp Lys Thr His Thr Cys

Pro Pro Cys Pro Ala Pro Gu Leu Leu 245 250 255 aag
;ﬁgoza; ba Sece tea et tc ttc ccccgcaﬂfa%a ccc aag aac

! CT,

e 5 A GG g%& ef VAP Lo Petdt o Prot
1 ys Pro- Lys Asp T Leu atg ate tcc cog

acc cct gag atc aca tac gt gtq tq gac gtqg age 864
gtg ctg agc cag ¢tg cag ctg gtg cag tcc @gce ggc gau gtd aac aag
val tel ser Gin val Gin Leu val GIn Sar Gly Ala Giu val Lys Lys

20 25 30

CCC ggc gcc tec grg aag gtg tec tgt aag gcc tcc ggac tac acc tec 144
Pro Gly Ala Ser va: Lys Vval Ser Cys Lys Ala Ser Gly Tyr Thr Phe

35 40 45
atc gac tac tcc atg cac tgg gty agg cag gcc ccc g?c cag ggc cte 192
Ile Asp Tyr 3er Met His Trp val Arg Gln Ala Prc Gly Gin Gly Leu

50 55 60
gag tgg atg ggc tgg atc éac acc tac acc ggc gag CCC acc tac tcc 240
Glu Trp Met Gly Trp Iie Asn Tnr Tyr Thr Giy Giu Pro Thr Tyr Ser
65 70 75 80
gac gac ttc aag ggc agg gtg acc atc acc 9¢c gac acc tec acc age 288
ASD ASp Phe Lys Gly Arg val Tnr Ile Tnr Alaz Asp Thr Ser Thr Ser
- 85 90 95
acC gcc tac Ctg gag Cctg TCC TtCC CTg agg tCC gag gac acc gcc gte 336
Tnr Ala Tvr Leu GiU Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val
100 105 110

Tac tac tgt gcc acc tac tac agg tac gag agg gac TTC gac tac tgg 384
Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tvr Trp

115 120 125
ggc cag ggc acc ctg gtg acg gtg age tca gec tCc acc aag gge cca 432
Gly 61n Glv Thr Leu val Thr val ser ser Ala Ser Thr Lys Gly Pro

130 i35 140
agc gtc ttc ccC ctg gca CCC tcc tec aag agc acc Tct ggc ggce aca 480
Ser va'l Pne Pro Leu Ala Pro Ser Ser Lys Ser Thr Sar Gly Gly Thr
5 150 155 160
e 86



cac
H1s

ot
va
305

£ ;%éfaéha el dtc 0

T gce F
i Lys Thr Ile ser Lys Alz Lys
360

Met lie Ser Ara Thr Pro Au Val Thr Cys Val Val Val

Asp Val Ser 275 280 285 Paae 92 cac gaa eac cct gag
gtc aag ttc aac tog tac gto gac agc gtg gag 912 His
G u Asp. Pro Au Val Lys Phe Asn Trp Tyr Val Asp.Qdy
Va. Qu 290 295 300 gt~ cat aat acc aag aca aag ccc .
cgg gag gag cag tac aac agc acg 960 Va! H's Asn Al a

B anrtq_cyst@rgcha@ Gau W@cutE ncfygaadsnc Say Ihr 305 528
i =

Y50P0°U 1'¢ by Ag0 g T"gt Bhadeoge v ére ddcThitc ctg
cac cag ﬁac tgg ctg aat 08 Tyr Arg Val*'Val Ser Val
kg aElarcAéalgatecLérHtsg Gch APodf Rykebadshc 338 330 335576
age ‘sagsyagy adaaaer tThc eagGhy vatlceiador ada goc Cctc
cca ‘dfc ccc 1056 4 yPys G U Tyr Lys -@95 Lys Val Ser

gtc 288 da¥St Al ackeghaProc Ag 10 c§40ao%4§oc?§g A 822 aag,,
val aec @hCsércGenad yJCEL aqda YICLEAGECEe:C 19@;&‘; €ga cad

1394 1le G U Lys20hr ile Ser Lys Ma Lys Gly Gn Pro

ccc ’/f\Ecg a(gf agag G 3?9 ?tgg z;)’ 65 gan a%a’a%%f agZCCC cca "’2

Pro KEE L&
210 Thr Leu Pro Prh‘LaSer Ara u G wr2Zeet Thr Lys Asn G n

Ivargr ag ﬁﬁ‘gT@aCI'IGa@vﬁ taGn

Asn

370_375 380 aac ctg acc _tec ct tc aaa aac ttc
% Coys Leif°

"
Va er2asp 11e A \fa%l B 390

he Tyr Pro

395 40C gag tgg gag aac aat gac cag ccc gag aac aac

Loe & ?ﬂ‘%g Ak o T (M

YsAtQE y G7P8
Lys5? °Pr o fqgé’, %Jf;tOLﬁliS cce

gtg ctg gac tcc gac ggc tcc t|c ttc ctc tac aac aag

91298 C Pro tValcdetrapdaa SEqC Asp dBryaSertPhe PHELS

& L€ Hec

Y éa Toly VSer Eys*Lel® THE 470 425" $36Y° o1 HHC L84g agc
agg tag cag cag aac aac etc ttc tca tac too gto. 1344

g atc Vak' cAspct s tSeag Argﬂ akeptdd it aegGoye Asn Mal abhe Serged

§ S& T‘V/’al*"‘@S@‘% 80

44% @ty VeatVaya g hetsocYy éat aac
¢ tac acc cag a

aac ctc tcc ct§t1392 Met His Qu

az Ahha teu ghl syrAshaditsc Tade T8y «@kngdeygaSajgcLett 98 Leu o12

Asp Pro Giu val Lys Phe Asn Trp Tyr val Asp Glv val Giu
295 300

0 d
Asn Ala Lys Thr Lys Pro Arg Glu G
310 3

aat gCccC aag aca aag CCC Cgg dgag aC aac a
S

G T C acg 960C
u Gin Tyr Asn r
5

Thr
320

TG gtcC age gtc CtC acc ¢ gac tgg ctg aat 1008
ai val Ser val Leu Thr v Asp Trp Leu Asn
325 330 335

tac aag tyc aag gtc tcc aac aaa
Tyr Lys Cys Lys val Ser Asn Lys i
340 345 350

10
-1
s ]

r+

cca gece ccce 105¢
Pro

asa acc atc tcc aas cca cag 1104

a
iu Pro Gin

[aNg]
o §
o
-3
w >0
oY 3 Q2
un O

[}
t
a
)
I
s}
-
<
0w
D
n
=
[aNe!
o
<
o8]

atq 1200

C cag G aac aacC tac aag acc acc cct 1248
y GIn Pro Glu Asn Asn Tyr Lys Thr Tnr Pro
405 410 415

cd ggc tcc tte TTC CTC tac agc aag ctc acc HVASTY
" Asp Gly Ser Pne Pne. iLeu Tyr Ser Lys Leu Tnr
420 425 : 430



<\
+t

s

wQ

=

Met

tct
Ser
465

450 - 455 460 tct ccc gac aaa tea 1407 Ser Pro dy
Lys 465 <210> 147 <211> 468 <212> PRT <213>
Artificial <220> <223> Syntnetic Construct <400> 147
Met Lys His Leu inc Phe Phe Leu Leu Leu Val Ala Ala
Pro Arg Trp 1 5 10 15 Val Leu Ser Gn Ile Gn Leu
Val Gn Ser Ay Ala Gu Val Lys Lys 20 25 30 Page 93
Pro dy Ala Ser Val Lg/s Val Ser Cys Lys Ala Ser

& e A Rl

Ay Trp lie Asn Thr Tyr Thr Gy Gu Pro Thr Tyr Ser
cat QS%SJ ‘Z% g80RC Agp BSpTFh@CEysadGa Ptre tAF actPhe Sel392
R L U 85 Bl q% rL &eTyhedeu G u
Leu Ser Ser Arg Ser A u Asp Q'hr Ala Va 100 105
ccc dd0adyregyr C,ys Ala Thr Tyr Tyr Arg Tyr G u Ara AspL407
Pro ®lyelpsp Tyr Trp 115 120 125 dy Gn Ay Thr Leu vat

Thr Val Ser Ser Ala Ser Thr Lys Ay Pro 130 135 140

Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser

<§19> iy Gy Thr 145 150 155 160 Ala Ala Leu Ay Cvs Leu
:;%Z 4%I Lys Asp Tyr Phe Pro Qu Pro Val Thr 10"5 170 175
<273% A%I sioefy Trp Asn Ser Gy Ala Leu Thr Ser Gy val H's

Thr Phe Pro

<220>
<223> Synthetic construc:

<400> 139

Met
val

Pro

Ile

- 50

Glu

65

ASp

Thr

Ty

v val Phe Pro Leu Ala Pro

Lys His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp
5 10 15

Leu Ser Glin vai Gin Leu va:

N

Ir ser Gly Ale Glu vai Lys Lys
5 30

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

ASp Tyr Ser Met His val Arg Gln Ala Pro Gly Gin Gly Leu

Ul —
Ty
O

Trp Met Gly Trp Ile Asn Thr Tyr Thr Giy Giu Pro Thr Tyr Ser

Gl
753 80

y Arg val Thr I7e Thr Alz Asp Thr Ser Thr Ser
90 95

[0 X A
Uy —!

Ala Tyr Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val
100 105 110

Tyr Ala Thr Tyr Tyr Arg Ty- Glu Arg Asp Phe Asp Tyr Trp
1

Gln Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Giy Pro
130 135 140

w
D
=
w
M
-3

Lys Thr ser Gly Giy Thr

160

=W
wI(D
U1l

")
)
-

Ala Leu vs Leu val Lys Asp Tyr Phe Pro Giu Pro val Thr

v C
165 : 170 175



180 185 190 Ala Val Leu G n Ser Ser Qv Leu Tvr Ser
Leu Ser Ser Val Val Thr 195 200 205 Val Pro Ser Ser
Ser Leu Ay Thr Gn Thr Tyr Ile Cvs Asn Val Asn 210
215 220 His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg
Val GQu Pro Lys Ser 225 230 235 240 Cys Aso Lys Thr
val ser Hs aTRArsey81\ProaRred @s RF0cA 8aPrir Grtk gl dgu 245
2501865 Gy Gy Prol&er Val Phe Leu Pfe Pro Pro Lys
- Pro Lys Asp Thr Leu 260 265 270 Met Ile Ser Ara Thr
“va1 P K. CysS, Val Mal ~Val 275 280
Ala val '“Lp o US&GF %;E) Re?‘coy% us'“?/al"y‘f_1 Pﬁeg n§$ rp r’Tyr Val
Asp Ay va u 290 295 300 Paae 94 Val His Asn Al a

S Thr s Praq yrI Asn Set Thr 305
val pro ééi{o >315° 'é%be'l‘ Y -R%g%\/%| g\r/alTwé SVl Ll ”?hr“\?a‘ Leu
HIS G n Asp Trp Leu Asn 325 335 335 Ay Lys Gu Tyr
Hie Lvs Cys Lns Val Ser_ ﬁ\sn LL ys Al a 1Leu Pro Ala Pro 340
552 7 %ﬂ% >350°s IE% GY§ Y3/'s AThr VI-“I% %é/ra LY Ara LLyszig Adn
Pro Arg Gu Pro @r 355 360°385 Val Tyr Thr Teu Pro
Pro Ser Arg Gu Gu Met Thr Lys Asn @ n Val 370 375
Cys Asp B@D T8ErHiseinTHY SR Pé@ G\Yél Pry i@ RroPRgs Ter Py Ser
Asp 11e*R a Val 385 390°°895 400 G u Trp°@u Ser Asn
Gy Gn Pro Gu Asn Asn Tyr Lys Thr Thr Pro 405 410
Gly Gly 86 serovalaPht eleuABe Bep MopL@ yréerysPhep Phe Lau Tyr
Ser 4%s Leu Thr 4202825 430 Val Asp?2iys Ser Arg Trp
Gn dn dy Asn Val Phe Ser Cys Ser Val 435 440 445
Met Ile Bt AdgsTHd wrAl@ulean Hhs Asnvhl saTyvaiThep Gan a8 Ser
Eéu Ser Leu 280 285

His GIu Asp Pro Glu va?l Ly

clL Phe asn Trp Tyr val Asp Gly val Glu -

300

N
o
uin

val His Asn Ala Lys Thr Lys Pro Arg Giu Glu GIn Tyr Asn Ser Thr
305 310 313 320

Tyr Arg val val Ser val Leu Thr val Leu His Gin Asp Trp Leu Asn

Gly Lys Giu Tyr Lys Cvs Lys Vval Ser Asn Lys Aja Leu Pro Ala Pro
340 345 350

Ile Glu Thr Ile Ser Lys Ala Lys Giy GlIn Pro Arg Glu Pro Gin

Wi
(Vahd
win

val Tyr Thr Leu Pro Pro Ser Arg Giu Giu Met Thr Lys Asn Gin val
375 : 380

-
1]
e

Ser Lelu Thr Cys vai Lys Giy Phe Tyr Pro Ser Asp Ile Ala va’
385 390 395 400

Glu Trp Glu Ser Asn Giy Gin Pro Giu Asn Asn Tyr Lvs Tnr Thr Pro
405 410 415

Pro val Leu AsD

wm
D
=

Asp Gliy Ser Phe Phe Leu Tyr Ser Lys LeL Thr
>

val Asp

LN g

g

uiin

o

I (D
1

Ser Arg Trp

(A
3
[}
O3
(A
J
<

y ASn Va. Pne Ser Cys Ser val

Page 89



450 455 460 Ser Pro Gy Lys 465 <210> 148 <211> 18
<212> DNA <213> Artificial <220> <223> hsH357-1-T3H
CDRH1 <220> <221> CDS <222> ;1 ;18) <400> 148 arc
gac tac tcc atg cac 18 1Ile Asp Tyr Ser Me- Hs 1 5
<210> 149 <211> 6 <212> PRT <213> Artificial Page 95
<220> <223> synthetic Construct <400> 149 Ile Asp
Met His GTyrAlSekeuMBis Hisg Hils yr The2ED> LY50Se21e» BT L212> DNA
450 213> ArtifidiPal <220> <223> 4P8H357- 1- T3H CDRH2
<220> <221> CDS <222> (1)..(51,

Ser Pro Gly Lys

465

<210> 140
<211> 18
<212> DNA

<213> Artificiaid

<220>
<223> hSH357-1-T1H CDRH1

<220>

<221> (bs

<222> (1)..(18)

<400> 140

atc gac tac tcc atg cac 18

Ile AsD Tyr Ser Met His
1 5

<210> 147

<21i> 6

<222> PRT o

<213> Artiticial

<220> :

<223> Synthetic Construct
<400> 141

Ile Asp Tyr Ser Met His
1 5
<210> 142

<211> 351

<21Z2> DNA

<213> Artificial
<220>
<223> hSH3537-1-T1H CDRH2

<220>
<221> (DS
<222> (3i)..(5D)

<400> 142

Tgg atc aac acc tac acc ggc gag CcC acc tac tcc gac gac TrC aag 48
Trp Ile Asr Thr Tyr Tnr Gly Gl Pro Thr Tyr Ser ASp Asp Pne Lys

1 5 10 15

ggc 51
Gly

<210> 143

<21i> 17

<212> PRT

<213> Artiticiai



<220>
<220> Lys
<223>
<400>

<400> 150 tag atc aac acc tac acc gac aag ccc acc tac
tcc gac gac ttc aag 48 Trp Ile Asn Thr Tyr Thr Ay
GQu Pro Tnr Tyr Ser Asp Asp Phe Lys 1 5 10 15 gac 5--
Gl y <210> 151 <211> 17 <212> PRT <213> Artifici al
<223> Synthetic Construct <400> 151 Trp Ile
Asn Thr Tyr Thr Ay Au Pro Thr Tyr Ser Asp Asp Phe

1 10 15. G 1ly <210> 152 <211> 30 <212> DNA
>>£”ZI‘§9AICPP¥F'&%I <220>  <223> hSH357-1- T3H CDRH3
14220> <221> CDS <222> (1)..(30 -<400> 152 tac tac
aac tac aac aag gac ttc aac tac 30 Tyr Tyr Arc Tyr

Irp Tie GUThArY ABT Rrig @8pPTYyIThT TOr RaakstOBsxKFhO>yE53

<211> 10 <212> 'RT <718> Artificial <220>
Gly
<210> 144
<211> 30
<212> DNA
<213> Arzificial
<220>
<223> hSH337-1-T1H CDRH3
<220>
<221> CDS
<222> (1)..{30)
<400> 144 .
tac tac agg tac gag agg gac ttc gac tac 30
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr
1 5 10
<210> 143
<21l> 10
<212> PRT
<233> Artiticial
<220>
<223> sSynthetic Construct
<400> 145
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr
1 5 10
<210> 146
<21i> 1407
<212> DNA
<213> Artificial
<220>
<223> NSH357-1-T3H
<220>
<221> (DS
<222> (1)..(1407)
<220>
<221> sig_peptide
<222> (1)..(57)
<400> 146
atg aaa cac Ctg tgg ttc ttc cutc ctg CTg gtg gca gct ccc aga tac 48
MeZ Lys His Leu Trp Phe Phe Leu Leu Leu Vva: Ala Ala Pro Arg Trp
1 3 10 15

Page 91



<223> synthetic Construct <400> 153 Tyr Tyr Arc Tyr
G U Arg Asp Phe Asp Tyr 1 5 10 <210> 154 <211> 520
<212> DNA <213> Arri -cli <220> <223> | aG

const ant =si gnal <400> 154 ctaggtaagc ttggtaccac
ccaagct agc taggtaagct tactaacgcc accatggtgc 60

t gcagaccca aatattcatc tccctgctge tgtagatctc cagcgcat at

ot ggcoat atcg 120 tgat %attaa acgt acag- cg gccgccccct 5
d C ©
val tééﬁti‘fét ??%@C% ag ‘é%a oGtgansl C
aCCgccC tCC taa ansgcc aa taac CCCagagaag
240 ccaaggt aga gt aaaaggtg gacaacaccc tacagtccgg
see a@tcécg:@g agadaacytgassora ¢ gc%@agg,fat@a agaac 144
ro atttécagectyagragyedotet' bag¥addy 880
Ccaact acga aaagcacaao gtgracgcct gcoaggt aac ccaccagggc
atc cacgaacta:mg:céﬂotagcc‘gica@ocm @agcddecay cag@ggga@t 192
Ile gyt SGGgURC Heat&rtoa @ rggtgycatc roA80 Gat atlgaceiec
tccccagtgc ctctcctgge cctgaaaat?” 520 <210> 155 <211>
aag 314 Qo< atONAc s2d FacAidd fogei gy €22Qec @23ec | gGH 240
Lys Menhs lant %naIAsndm)fOﬁr)/ISB”ttG gt@iccaco Foadyct age
65 taagt aagct gct agcocc accat aéaac acct gt ggrt
gac ¢l GaCedA gL aglggead ¢t e&caggt & agtacteage ggaat gcagds
ASD Pgt agaagng AtzOPheghl agtikecae- celicoactaa sggcrecaanc
atcttccérc tagcaccctc ctB¢aagaac 18C accixtagcg
acc gga‘?@%o&a@bc anacgcgzg tQ Gaagg, Agl aGllcet ggpacccaly
Thr P [eacEd} aaacieryganqtd; GRECEIOAEE Taaczmcaﬁac
acacxxt ccc cgctgtcctglOSOO cagt cct caa laact cLactc
cac cctcagcaac% gajaaccga}cgccctccagaccaacttaaac 360
Ty Tyr @9CCHdatE degarccEmaliats Rart CEa0RF afBccaaght’
agacaagaga 4 gtibgaaccca aatcttatpga caaaactcac
acat gcccac cctgcccagc acct aaactc 480
ggc ggc acc ctg gtg acg grg agc tca goc TCC acc aag gge cca 432
Gly Gly Tnr Leu val Thr va'T Ser Ser Ala Ser Thr Lys Gly Pro
133 X 140
agc C TTC CCC Ctg gca CCC tCC TCC aag age acc tct gge ggc ace 48C
Ser Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gily Giy Th-
145 150 155 160
gcc Ctg ggc tdc Cctg gtc aag gac tac tic cCC gaa cce gtg acc 528
Ala Let Gily Cys Leu val Lys Asp Tyr Pne Pro Glu Pro val Thr
165 170 175
gtg Tgo aac tca ggc Ctg acc aoc ggc gtg cac acc Ttc ccc 376
val Trp Asn Ser Giy Ala Leu Tnr Ser Gly va: His Thr Pne Pro
180 185 190
gct ctg cag t tca gga CTC Tac TCZ CtC agec age gty gtg acc 624
Ala Leu Gin Ser Ser Gly Let Tyr Ser Leu Se~ Ser va: va! Thr
185 200 205
agt TCC agc agc ttg ggc acc cag acc tac atc tgd aac gtg aat 672
va Ser Ser Ser Lel Giv Thr GIn Thr Tyr Iie Cys Asn val Asn
215 220
cac CCC agc aac acc aag gtg gac aag aga gtt gag ccc aaa teT 720
His s Pro Ser Asn Tnr Lvs Val Asp Lys Arg va. Giu Pro Lys 5e-
225 230 235 240
gt ada act cac aca tgc cca CCC tgc CCe gca cct gaa CtC CTg 768
Cys Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
245 250 255
aga CCC tCa gtc ttC CtC TTLC CCC Ccca aaa CCC aag gac acc CIc 816
Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270
atg TCC Cgg acc cCt gag gtc ace tgc gtg gty gtg gac gtg agc 864
Met Ile Ser Arg Thr Pro Glu Vval Thr Cys val val val Asp val Ser
275 280 285



cac
H1s

age
ser
385

gag
Glu

Cccc
Pro

gto
val

atg

MetT

TCct
Ser

465

gaa
Glu
290

cat

! His

€gg
Arg

cat
His
450

CCcC
Proc

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

5

val Leu Ser GIrn Ile Gin Leu val G
2

Page 97 ctggagagac cctcagtctt cctcttcccc ccaaaaccca
aggacaccct catgatctcc 540 cggacccctg aggtcacatg
cgt ggt ggt g gacgt gagcc accaagaccc tgaggtcaag 600
ttcaact ggt acgtggacgg ctacaaggtg cataatgcca agacaaagcc
ccgggaggag 660 cagtacaaca gcacgtaccg ggtggtcagc
gtcctcaccg tcctgcacca ggactggctg 720 aat agcaagg
@gaacaagsyraaggteicceaaanaasgCgey lgaecs @ﬁg &t cgagaaa
ABOPraccat \Gticcads akigcéaadga Boa @CG§ggggga@.aEhgg
t gt acaccct gc&@écatcc 840 cggg gaaa tgaccaagaa
££2g6E GRYCa &t agCEGCe gl 98LCARAYY, ClalcCh At G Q0 960
BgCgacalyé grroculygoagt graaigagaaain ggecageaeg agaacaact a
caagaccacc3¥b0 cctcccgtge Bxgact ccga cggcet cgtlc

Letaea;geaagel cag, cotgoag O raf5a0
aﬁf%sgagaawggnﬁu tEHC@at 0G Cﬁd?%gﬂéﬁéaﬁgg e §§gca&
1080 cx&6tacaccc agaagagdét ctccctgtct casggcaaat
gﬁgﬁgatcg S%fccgtttagcgl4o a;glo> 156 <211> 442 <212>

TvF tOEi $1iaker220>Ty <223 N5 RRRETE- I +si anial
<40@2z0156 aggtaagctt3ggtagcgcca ccatggg.ct gcagacccag
“}gttcatct ccatgctgct 60 gtggatctcc ggcgcatatg 104
grogta tﬁéts@ﬁﬁgécwéy?% @%ﬁ gro g ﬁ@‘ﬁ“ iy
gacccccggce gag tY8catca Qg&
cagagcatcg tgcacagcaa 180 cggcaacacc tacctggagt
ﬁté@@t aacce @a@ Q8L GEC atrst 1152

a4 §Pg £ °éc%%%ﬁ nggcag%ggr Eftgé%dﬂ@ ¥¥taacggca

gcggcagcgg 30 caccgacttc accctgaaga tcagccgggt
ggaggccgagggaegﬁgggcgLtghactacmgc3ﬁ& atggoraguyygc 1200
t et éAegtecY %gva@aebtf”ég@bcﬁggq@ aﬁﬁhég@ﬂﬁ@-?@%tcaagcg
420 tacga CC gccccecctceceg ty 442 <210> 157 11> 442
§2d 22 ONA gg21KoAetd fdagi @lc s220ac s2232c acc cc 1248
ABH348- AsnT81 wgiignaro GR40%» A5Y Taggmmgorch?acgcgcca
ccat ggt et gcagacccag gt catct ccctget gtt® 60
Ctg gac tcc gac ggc tcc tTC TiC Cctc tac agc aag ctc acc 1296
Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr

420 425 430

aag agc agg tgg cag cag ggc aac gtc ttc tca tgeo tec 1344
5

= = =2 pe ey

Lys Ser Arg Trp GIn Gin Gly Asn val Phe Ser Cy
435 440 445

<
v ot
—n0y

G aag agc CIC TCC Ctg 1392
n

ag gct CTtg cac aac cac tac acc
Tu Lys Ser Leu Ser Leu

c
; Ala Let His Asn His Tyr Thr G

aaa toa _ 1407

147

PRT

Artificial
Syntnetic Construct

147

Met Lys His Leu Trp Pne Phe Leu Leu Leu val Ala Ala Pro Arg Trp

5 10 15

n Ser Giy Ala Giu val Lys Lys

1
20 5 30



Pro

Ile

Lys

65

ASp

Thr

Tvr

Gly

Ser

145

val

Ala

val

[N i g
[N

Cvs

Giy

His

gt ggat ct cc ggcgcatatg gcgacgtgct gatgacccag agccccctga
gcctgecccgt 120 tacccccggc gagcccgect ccatcaactg
ccggagcagc caaagcatcg tacacagcaa 180 cggcaacacc
tacctggagt gatacctgca aaagcccgac caaagccccc agctgctga!
240 ctacaaggtg agcaaccggt_ tcagcgccat acccgaccgg
ttcagcggca acggcaccgg 300 Page 98 caccgacttc

Gly Adectdragapa-yscagtcgggolyggaaaciecag- gdeglygadoy fhgt act act g
360 cttccagggce t¥ccacgtgc cctacadttt caaccagggc
accaaagt gg aaat caaacg 420 tacagtggcc gccccctcecg tg

asp HA25er<bOES8rs AL >AABR TN RE2PrONAY sRL3Ty Ardui T ci al

50 <220> <223> h5H348- 1- T1H+si gn&P <400> 158 gtaagcttgc
t agcgcacca tgaaacacct gtagttcttc ctgctgctgg tggccgceccc

Trp MR cHAGRLagH dsREAIEEAR LECALEH Gt FRAGIICHG
gccgaggt gaymgaaacccgg 120 zmgaagcgtg aaggt agact
acaaaaccag cagctacacc ttcacccac/7 acaacataca 180

psp G381 0603, £A09CCOCCH, 026A0A0PG T, 30R0L00LD ggcCt goat ca
acacct agac 24 cggcgagaepc acctacgccg acgagcttcaa
aggccgggt g accat cacccq ccaacacctc 300 cacctccacc

acctacgcag aacaaaacag cctacggaac gaagacac ccgtgtacta
Ala BEoLe gﬁbab%aé@'t%tt%@?éﬁ? %%bggaaﬁﬁh?§@#§85%¥ac
t aaagccaac gcaccctggt 420 gaccgtgagc tcagcctcct
ccaccaaaag cccctccgtg 46Q <210> 159 <211> 460 <212>
Tyr %NAM%ZTT3>TN tifi £1%a- YeF20>Ar%228>I M5 ABAEYT- IBHksi gna
400> 159 ataagctiQgc tagcacacca tgaaacacct gtagttcttc
ctgctgctgg taaccacccc 60 cagatgggtg ctgagccaga
Gln gbcapCtleat Vatdaageagéeacejaatt &8 abHaarecgy 120
cagcaacgt g aaagtgagct acaaaacc&éocaactacacc ttcacccact
acagcatgca 180 ctgggtgcga cagacccccg accaggacct
val geagtraaaigAlgctracaticaeacacctacanhr24€r ctgatigagecc
acct acgccalaégacttcaa aagccgdttc accttcaacc teyacacctc
300 '
Ala Leu Gly Cys Leu vai Lys Asp Tyr Phe Pro Glu Pro val Tnr
165 170 175

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

[§)]
3

val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
195 200 205

Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn val Asn
1

210 21

OMm

Lys Pro Ser Asn Thr Lys val Asp Lvs

val Glu Pro Lys Ser
230

240

3>

w3
[821{e]

Asp Lys Thr His Thr Cys Pro Prc Cys Pro Aia Pro Giu Leu Leu
]

250 255

Gly Pro ser val Phe Leu Phe Pro Pro LySs Pro Lys Asp Thr Leu
260 26° 270

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

Glu Asp Pro Giu vai Lys Phe Asn Trp Tyr val Asp Gly vai Glu
290 295 300

Page 94



Vaf His
Tyr Arg
. Gly Lys
Ile Glu

vai Tyr
370

Ser Leu
Glu Trp
Pro val
val Asp

Met His
450

Ser Pro
465

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

<220>
<223>

<220>
<221>

<222>

<400>
atc gac
Iie Asp
1

<210>
<21i>
<212>
<213>

cacctccacc gcctacctaa aactaagcag cctacggaac aaggacaccg
ccgtgtacta 360 ctgcaccacc tactaccagt acgagcggga
cttcaactac taaaaccagc ccaccctagt 420 gaccgtgaac
ttaacctact ccaccaaggg cccctccgtg 460 <210> 160 <211>
442 <212> DNA <213> Artificia <220> <223>
RSHASL - Js T Fshanaeo 7AOQ 160, RagerR9 a99kaaget t
act agcgccasoxat ggt act gcagagctrag gtgttcatct ggctgcetgcet
60 gtagatctcc- agcacatatg gcgacat agt gaaaacccag

c ctaa, gectgecegt, 120 acccccagce_gaacccacca
g%a?ggééﬁgV%ggggg@gggaC§§@gcéié’nt%%hgaﬁéég A0
cggcat cacc tacctaaagt aatacctgca gaaacccagc cagagccccc

g@c ct aat ZAQ .Ctacaaggt g aacaaccagt tcagcggcgt
nggéééggc¥icﬁ@cb@cé;édﬁ%céﬁtégasbﬁ’P§%éb§ac?[tc
accct aaaga t caaccgaat ggaggccaag gacg?gggcg tgtactactg
360 _cttccaaagc agccacatac cctacacctt cagccagggc
g&aﬁggﬂ@gsgaa{yéa gyaxdy eacdge Gaedcecttecy tg
2 <210> 161 <2 442 <212> ° <213> Artificial
<220> <223> hsH337-1-T3!+signal <400> 161 aggtaagctt
é@TaQQQUEaPC@éﬁagAHE§1gdﬁgawetggrgtgihsaﬂﬁh exict gct get
60 gtagatctcc‘ggcacatatg gcga gct actgacccag
agccccctga acctgcccgt 120 gacccccggc aagcccgceca
geatcyagoiugvetggagcagehe aaaacas gt goacagoag 80

cggcat cacc3P@cct agagt gat acéPgca aaagcccgge €¥yagccccce
agctgctaat 240 ctacaaggtg agcaaccagt tcagcggcgt
grec@acLgyct ¥ cAGCHAC ] 10CAGCag6 09 300 TRacHgastd C

accct aadya t caaccgaat agdggccgag gacgtgggeg tgtactactg
360 cttccaggac agccacatgc cctacacctt cgaccagagc

alyG, h e LYS L i t
g%%%ggg%%gA?géﬂQa§&0%2§%9_ K@ngkaggﬁzggc%ﬁc¥ﬁﬁg 0

Lys Ser Arg Trp Gin GIn Giy Asn val Phe Ser Cys Ser val
435 440 445

Glu Alza Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
435 460

hSH357-1-T3H CDRH1

Ccps

(15..{18)

148

TaC tcc atg cac 18
Tyr Ser MeT His

149

6

PRT

Artiticial

Page 95



<211> 460 <212> DNA <213> Artificial <220> <223>
nsH357- 1- T1H+si gnal <400> 162 gtaaacttgc tagcacacca
t gaaacacct gtagtt cttc ctgctactag tagccgcccc 60
cagat gagtg ctaaaccaac tacaacgaat gcagtccggc gccgagat ga
aaaaacccag 120 cacctccatg aaggtatcct gtaaggcctc
cggcaacacc ttcatcgact actccatcca 180 ctgcatcacc
<220> ca agccccc accaaaacct gaaatggatg ggctggatca acacctacac
<223> SyanetdgdeaaEat acctactccg acaacttcaa aggcagggtg
<400> 1@€caacaccg cctacacctc 300 caccagcacc gcctacctga
aactatcctc cctaaaatcc aaggacaccc ccatgtacta 360
IWe Asp Tymytsecciec Hi act acaggt acaagaagga cttcgactac tagggccagg
1 gcaccct ggt 420 gacggt gaac tcaacctcct ccaccaaaao
‘cccctceccatg 460 Page 100 <210> 163- <211> 460 <212>
<210> 1PNA <213> Artificial <220> <223> hSH357-1- T3H~signa
<§lL> 5%400> 163 gtaaacttgc tagcgcacca tgaagcacct otgg tcttc
:g%iﬁ Aafggﬁg tag tgaccgcccc 60 caaatogat9 ctaaaccaaa
t ccagctaot acaatccagc gccgaagt ga agaagcccaa 120
<220> cgcctccgta aaagtatccl gtaaggcctc caactacacc ttcatcaact
<223> hapdiTcdtratha CPBEY ct aggt gaac caogcccccg accaggacct
gaagt aaat g goct ggat ca acacct.acac 240 cagccagccc
<220> acctactccq acgacttcaa agacaggttc gccttctccc tagacacc.c
<221> CBO0 caccagcacc occtacctag aactgtcctc cctgaggtcc
<222> (Faggatdccg ccgtgtacta 360 ctgtaccacc tactacaggt
<400> 18@0agagaga cttcgactac tgggaccagg gcaccctaat 420

Tag atc gacggigaac dccag@clibagtccaccaaaatcccoectgaegty 460 Pagess
Trp Ile pgn Thr Tvr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe Lys

1 10 15

agc 52
Gly

<210> 151

<211> 17

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct

<400> 151

Trp ITe Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp. Asp Phe Lys
1 5 10 15

Gly

<210> 152

<211> 30

<212> DNA i
<23i3> Artificial

<220>
<223> hSH357-1-T3H CDRHS3

<220>

<221> CDS

<222> (1)..(30

<400> 152

tac tac agc tac gag agg gac tTc gac tac 30
Tyr Tyr Arg Tyr Giu Arg Asp Pne Asp Tyr

1 5 10



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

153
10
PRT

<220>
<223>

<400>

153

1

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

154
520
DNA

<220>
<223>

<400> 154
ctaggtaagc

tgcagaccca
tgatgattaa
agctgaagtc
ccaaggtgca
ccgagcagga
ccgactacga
ccgrcaccaa
ctgtgacccc
<210>
<21i>

<212>
<213>

155
DNA
<220>
<223>

<400> 15
tTggtacca

cttccrectg

gttagctcag

accgrtgagct
cagtcctcag
acccagaccs

gttgagccca

1140

ArtitTicial

b}

Artiticia’

Artificial

ccaagctTagc
ctggtggcag
cctccaccaa
gcacagccge
ggaactcadg
gactcractc
acatcrgcaa

aatctigtg

Y

synthetic Construct

IgGL constant+signal

ccaagctgge
tceetgctge
gcecgeeecct
tccgtggtat
gacaacgccc
agcacctaca

gtgtacgcct

+

agg
C

gad
tctcctgg

M

IgGH constani+signa’

taggtaagcet
ctcccagatg
ggacccaagc
cctaggetge
cgccctgacc
cctcagcagc
cgtgaatcac

Caaaactcac

Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr

10

gcctgetgaa
tgcagtccgg
gcctgageag
gcgaggtgac
gttaggggcc

cctggaagtt

ct

(e]

]

r

n

rt
)

lo]

(@]

(@]

grctrcccecc
ctggtcaagg

agc

[{e]

gcat

lle]
(]

gtg

o]

tgac

N
(e]

aagcccagcea

acatgcccac

Page 97

gaactcccag
caccctgacc
ccaccaggge

cgtttaaacg

accatgaaac
caggrgcaat
tggcacccte
actactrecc
acacctrcce
tgccctecag
acaccaaggrt

ccrgceccagac

ggtggcatcc

acctgrggss

tgrgcaggce

w2

ctccaagagc

60
120
180
240
300
360
420
480

520

60
120
18C
240
300
360
420
480



ctggagggac
cggaccccetg
ttcaactagt
cagtacaaca
aatggcaagg
accatctcca
cgggaggaga
agcgacatcg
cctccegtgce
agcaggtggce
cacltacaccc
<210>
<211>

<212>
<213>

156
442
DNA

<220>
<223>

<400> 15¢
aggtaagctt

gtggatctec
gacccccgge
cggcaacacc
ctacaaggto
caccgacttc
cttccagggc
tacggtagcc
<210>
<211i>

<212>
<213>

157
442
DNA

<220>
<223>

<400> 157
aggtaagctt

grggatcrcc
gacccccggc
cggcaacacc

ctacaaggte

cctcagrett
aggtcacatg
acgtggacag
gcacgtaccg
agracaagtg
aagccaaago

tgaccaagaa

ccgtggagte

tggactccga
agcagggcaa

agaagagcct

Artificial

gctagcgeca
ggcgcatatg
gagcccgect
tacctagagt
agcaaccggr
accctgaaga
TCcccacgtac

gcecectecg

Artificial

gctaocgeca
ggcgcatatg
gagcccgect
tacctggagt

agcaaccagrt

dddasdddas
cgtggtgagtg
cgrggaggtg
ggtggtcage
caaggtctcec
ccagccccegg
ccaggtcagc

ggagagcaat

hSH348-1-TlL+signal

ccatggtgcet
gcgacatagt
ccatcagctg
ggtacctgca
tTCcagcggcgt
tcagccgagt
ccrtacacctt

tg

hSH348-1-T3L+signa’

ccatggtact
gcgacgtget
ccatcagcre

ggtacctac

o)

tcageggegt

ccaaaaccca
gacgtgagcc
cataatgcca
grcctcaceg
aacaaagccc
gaaccacagg
ctgacctgcec
ggccagececg
ttcctetaca
tgctecgtga

cccggcaaat

gcagacccag
gatgacccag
ccagagcage
gaagcccgge
gcccgaccgg
ggaggccgag

cggccagggce

gcagacccag
gatgacccag

ccggagcagc

aggacaccct
acgaagaccc
agacaaagcce
tcetgcacca
tcccageccec
tgtacaccct
tggtcaaagq
agaacaacta
gcaagctcac
tgcatgaggce

gagatatcag

gtgttcatct
ageccecctga
cagagcatcg
cagagccccc
ttcagcagca
gacgtaggcg

accaaggtag

o~z

gtgttcatct
agcccecetgea

cagagcatcg

catgatctcc

gcccecatce
crrctatccc
caagaccacc
cgtggacaag
tctgcacaac

gcccgtttaa

ccectgetgot
gcctgeccg:
Tgcacagcaz
agctgctgat
gcggcagegg
tgtactactg

agatcaagcg

cccroctgcet
gcctgecegt
tgcacagcaz
agctgctgat

gcggcagegg

540
600
660
72C
780
840
900
960
1020
1080
1140

60
120
180
240
300
360
420

120
180
240
300



caccgacttc
cttccaggge
tacggtggce
<210>
<211>

<212>
<213>

158
460
DNA

<220>
<223>

<400> 138
gtaagcttge

cagatgggtg
cagcagcgtg
ctdggtgcag
cggcgagecc
CaCCiCC&CC
ctgcgccacc
gaccgtgagc
<210>
<21i>

<212>
<213>

158
460
DNA

<220>
<223>

<400> 159
gtaagcrtgc

cagatgggtg
cagcagcgtg
ctgggtgcgg
cggcgagecc
cacctccacc
ctgcgcecacc
gaccgtgagc
<210>
<211i>

<212>
<2%3>

160
442
DNA

<220>
<223>

<400> 160

acccrgaaga
Tcccacgtgce

gcecccectecg

Artiticial

tagcgcacca
ctgagccagg

daggtdaa

gct
caggceececg

acctacgccg

tcagccrect

ArtiTicia’

tagcgcacca

ctgagccaga

tcagcctect

Artificia’

tcagccgggt ggaggccgag gacgtgaacg tgtactactg

cctacacctt cggccagggc accaaggtgg agatcaagcg

tg

hSH348-1-T1H+signal

tgaagcacct
tgcagctggt
gcaaggccag
gccagaggect
acgacttcaa
aactgagcag
acgagcggga

ccaccaagag

hSH348-1-T3H+s1gna’

Tgaagcacct

tccagetggr

acgacttcaa
aactgagcag
cgagcggaga

ccaccaaggg

RSH357-1-T1L+signa”

gtggtrcttce

gcagagcgge

cggctacacce

(o]

gagtggat
ccgag

cctgcgg

(e

LQ
(O

l

citcgac

ccectecegtyg

ccectecgtyg

¢ tg

ctgctgctgg
gécgaggtga
ftTcacccact
ggctggatca
accatcacce
¢ gaggacaccg

¢ tgaggccage

gccttcagee

(Q

aggacaccg

[{e]
(o]
{e]

cage

tggccgeecce
agaagcccgg
acagcatgca
acacctacac
ccgacaccte

ccgtgtacta

gcacccTggt

tggccacecce
agaagcccegg
acagcatoca

acacctacac

360
420
447

60
120
180
240
300
360
420
460

66
120
18C
240
300
360
4£2C
460



aggtaagctt

gtggatctcc

gaccccegge
cggcatcacc
ctacaaggtg
caccgacttc
cttccaggge
tacggtggece
<210>
<211l>

<212>
<213>

161
447
DNA

<220>
<223>

<400> 161
aggtaagctt

gtggatctce
gacccccgge
cggcatcacc
ctacaaggtg
caccgactte
cttccaggac
tacggtagcce
<210>
<211>

<212>
<213>

162
460
DNA

<220>
<223>

<400> 162
gtaagcttagc

caccagcacc
ctgrgccacce

gacggtgaac

accctgaaga
agccacgtgce

gcceectecg

ArtiTicial

gctagegecea
ggcgcatatg

gagcccgceca

gccccctcecg

ArTtiTicial

ri © s8]
s3] (@] [a]
N (@) g}
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