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DESCRI PTI ON *000002* ANTI - EPHA2 ANTI BODY Techni cal

Field The present invention relates to an anti bod

having an inhibitory activiity agai nst ceI I mal [ gm‘m,’””,m”"””I”,I”m

transformati on and/or tunor. cell growth.

specifically, the present invention relates to an

antibody agai nst EPHA2DBRHRAPEAGNMaceuti ca

conposi tion conprising the antibody. Background 4mmmmmmm“mmmn

EPHA2 is a receptor tyrosine kinase that +Go000n

nmol ecul ar wei ght o single ——— -—-——=-=2 _—

t ransmenbr ane dona%H%g Fgga gngﬁaD&ellular Blology,

1990, vol. 10, u. 6316-6324). EPHA2 has a

i crand-binding domain and two fibronectin type 3
THOARI A1 PEESeAt in the N term nal extracellul ar

region and a tyrosine kinase domain and a

st ertdedrdmAd {(SAM - domeio1 present LR Ltheinog having

C-ternminal intracellular region. GPl-anchored %asna
ameibn abet pr pt @Ensvephr hgaAhstoceephfknipfaare knovvn as

EPHA2 |igands (Annual Review of Neuroscience, 1998,
tyahsioinapiold09nd46y Theoki gadd ghbnding mer&EPHA2

activates the -yrosine kinase domain and
SBﬁeébh@?v+hte%n?ypégﬁﬂétré§V§u§30preséarﬂsnmheaEPHAZ

intracellular region, resulting in signal transduction
2Rk RPAY t 1@2 ERFF . EPHARaaNg| §oPPa&narepsited thapoERHARN

und with the Jigand is internalized into the cel

c?%?ﬁuﬁhn%nﬁ%%y?agrgogﬁd i s eventual |y degraded by a

pr ot easome (Ml ecul ar Cancer Research, 2002, vol. 1,

p. 79-87). High expression of EPHA2 has been reported
B&&k@i&@ﬁéYA£9 many cancers, particularly, breast

cancer, :
EPHA? is a receptor tyrosine kinase that has &

molecular weight of 130 kDa and has a single
transmembrane domain (Molecuiar and Cellular Biology,
1990, wvol. 1€, . ©316-6324). EPHAZ has a ligand-binding
domair and two fibronectin type 3 domains present in the
N-terminal extracellular region and a tyrosine kinase
domain and a sterile-o-motif (SAM) domain present ir the
C-terminal intracellular region.

GPI-anchored plasma membrane proteins epnrin-Al to
ephrin-2A5 are known as EPHA2.ligands (Annual Review of
Neuroscience, 1998, vol. 21, p. 309-345). The ligand
binding tc EPHA2 activates the tyrosine kinase domain and
phosphorylates tyrosine residues present in the EPHA?
intracellular region, resulting in sigrnal transduction

within the cell. It has also been reported that EPHA2




esophagus cancer, prostate cancer, gastric cancer,
non- small cell lung cancer, colon cancer, and
glioblastoma nultiforme (Cancer Research, 2001, vol
61, p. 2301-2306; International Journal of Cancer,
2003, vol. 103, p. 657- 663Z The Prostate, 1999, vol.
41, p. 275-280; Anerican Journal of Pathol ogy, 2003,
63 22 76; cer -Sci ence, 2005, val..
béghc # 3. E?e CE%a%% RS SREEEST CRTO200% qﬁ%j

cal “Cancer ,

) gy HRepar LS. |
BegBi Sccoupolony Boner Loor, 00ty vl By o
p@otéé%oﬁEl)MOHEcﬁ@%rakﬁﬁcb§e@e%gggkkedZObEat S0 1, b,
esophagus cancer, EPHA2 expression- posi ti vé patleﬁts
70end)to have a hlgh frequency of regional |ynph node
netastasis, a large nunber of |ynph node netastases,
and Higooexdegsekonf of URPXARI hher pethatbppsrand a | ow
five-year survival rate (lnternational Journal of
cCangerlly2003panyl cah@8rsp. p85Z4i663krl v Obrramtsraldcer
cell lung cancer, patients highly expressi ng EPHA2
e?@ﬁaaﬁﬁshﬁﬁé”ﬁrflBﬁpéh§e§s§aﬂﬁ@érs@ﬁ¢¢¢3k caneeand o -
aye recurrence, particularly of brain nmetastasis
S@érrnFcék EHRGeFanRESeaFChON2063.Co0| 2N, 3.1iopLl3-GIB):

d.for coI n_canc pressi.on-positive
pafﬁ%ﬁ éﬁ&an h§v§VPI€8r 2 tastadi-s 61, P. 2301-2306;

nvasi-on and I nod _
I*l*fg?*]?‘c'lgn,“?%%%ﬁ‘yf it RS i R oot 0 St e -
e r sSi ositihve spatien oI .
6gngEEEA% §§E4% VOQ@E@ VB} 4@ Gfi)bgﬁéggove%%éil s

Jeaeaaneeerbg@hbmabybyzbh@ kAafr odyat i on %E7Epﬂé%ege”es

into cells, non-cancer cells acquife-cancer
Cpheset gpesnsych 289 5anehar. ages,, i pdependen=c19HQWN can
ability, tubular norphol ogy-formng ablllty on the
Rexeracel | abas, mabri.x .9, apd 6N 3vHELE ;t oMo 1G@WMRR pf3idd ty
éCancer Research, 2001, vol. 61, p. 2301-2306), and
208Aceiodel L4 have c@rhdnded any &silvendss Canawgh Rsearch,
extracel lular matrix (Blochenical and Bi ophysi ca
2RESeai’Ch - Cemritni €4Li-Gd,) -200%, Ngsl a1820bepn 16P6rL202;

that: for esophagus cancer, EPHA2 expression-positive
patients tend to have a high freguency of regional lymph
node metastasis, a large number of lymph node metastases,
and a poor degree of tumor differentiation and a low
five-year survival rate (International Journal of Cancer,
2003, vol. 103, p. €57-6€3); for non-small cell lung
cancer, patients highly expressing EPHA2 tend to have a
low disease-free survival rate and to have recurrence,
particularly of brain metastasis (Clinical Cancer
Research, 2003, vol. 9, p. 613-618); and for colon cancer
EPHAZ expression-positive patients tend to have liver

metastasis, lymphatic vessel invasion, and lymph node



and Oncogene, 2004, vol. 23, p. 1448-1456). In

addition, it has been reported that: the invasiveness

or anchorage- independent growth of cancer cells and

in vivo tunmor growth are inhibited by knockdown of

EPHA2 expression using siRNA (Oncogene, 2004, vol.

23, p 1448- 1456; and Cancer Research, 2002, vol. 62,
_lnvasiveness,

d% 840- 284%%,é and the
a“nc asg‘esl DRI P YT R BS Ghel t bl aplinical stage
AE%L%EQ{QQy ﬁ§¥gg|1 abi |IH%POf cancer_cells are

y ac |vatp?1sgl mp%%%%t?ué@%%ojp?%l’eﬁ%or ¥
Qfod ts;dii g nd phtd N and a human 1 gG Fc region
and |ndu0|ﬁg E nggddg%f%hatlon t hrough endocytosi s

(Canggk-cBesear gh, 20014, val, - 01-2
Nbleéular Cancer Ré%e%?cﬁ 2(‘5)02:L Cp+ﬁ%§3%) %ggﬁl 551;

iandBieehen et Bt Bieplysi ol Re
Communi cat i ons, 2004, vol. 320, §R§§%S6Q?szjantﬁ thetts

aqummueﬁpm@mmew@wg ach i Py e B?%Pcﬁﬁééx‘?&’an—

not only in cancer cells but also within tunors 4

duewlieiab iduroyourdingl 4o ommsc&jﬁ—ﬁﬁmﬂg@r@mﬁp@@,m the
vol . 19, p. 6043-6052). It has been reported that

MEec eépwrsmgﬁeﬂls}hara@d rivo | Wiech mumnglc_gmgﬁntﬁs,léb_ll Ty
i nduced _ by ephrin-Al, and particularly, EPHA2
(EaNESs EF 557 T Vas A B efftdot Ml i & - 3053306 lequinad
for theaaqbe formation or survival of the vascul ar

é‘ﬁl& al® 6@‘1 ft%’tﬁﬁm Hfa Cel9NSts HteouPo0d) e

1R 20 204 It has a been reported
c]felljéluon pro roghe @PFT%VZ aé'i(‘{)r R 2 ¥ egi on

a hu | O hi_bi t 0 eneS|s in
R\%:%\%g é:]r%dr& ﬁrl‘%qté:gcnloan i trb uorpt)4r1 St eg{igd( gleQ%"‘desz

av@l ongbgelie, 7@3010'470283? WOCA ongl, @nﬂféldl © agdal ion,

useful not only as agnosti‘c drugs bu al s

itthemapestirC xdidigs.cq Nonac! anal antd bodies are. %%é%%l%ga— ,

used particularly in the field of cancer t her a
imoiepenokalt amdwiddices cagainsdenecepior & Wiasd N8ymor

ki nases such as HER2 and EGFR or agai nst CD20

gevevitac elrkeuliah irdgiesh o ariecusetbum CREIEHAL thasanys and
exhi bit excellent effects (The New Engl and

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 cells are *nhibited
by activating EPHA2 using fusion proteins of its ligand
ephrin-Al and a& human IgG Fc region and inducing EPHA2
degradatior through endocytosis (Cancer Researcn, 2001,
vol. 61, p. 2301-2306; Molecular Cancer Research, 2005,
vol. 3, pb. 541-351; and Biochemical and Biophysical
Research Communications, 2004, vol. 320, p. 1096-1102).

On the other hand, EPHA2 has been reported to be

expressed not only in cancer cells but also w1tn¢n tumors



Jour nal of Medicine, 2007, vol. 357, p. 39-51;
Oncogene, 2007, vol. 26, p. 3661-3678; and Oncogene,
2007, vol. 26, p. 3603-3613) . The nechani sns of
action of the nonoclonal antibodies used in cancer

t herapy include apoptosis iéhduction and inhibition of
gromh signals. In addition, their

L.munQ 0 -medi ated action such as,_ ADCC or CDC is
% 98 GORATASIEd 0 PRy A Ay THpOrt A CGIRE 15P00

tuglgity, | a n reported. that anti-;HER2. .

vg?ft'i %gdi §sﬁ fpfgst%l?kz%ﬁzﬁﬁb) %ér E%%t P-chz(S “BREIC66di-86t 1n
miiEiel, UXDIRAB) <&%RiaRist & JTUGh Jeaker: antf.umr effect in. g
5 xenografts of nude mce deficient i'n Fcy
bReeessany-AlQr anADEE HHiduCLIOn, t hetdn eBHﬁ%srgbéii? Lhat

are not deficient in FcyRs, when these"antibodies are
vadiriuliast eneid thikerietlo coINat ure MrfliiGide, £ 2000, UQlnb,

p. 443-446). It has also been reported that anti-CD20
fanmtiaiddine s ( siutondiviegb)o £ entlel bids can weakerd @4 TiHIce1ls
effect in mce depleted of conplenent by the

(derirhiagt Pat CoR Lo cdsimce veridr t hari .i 17 qe t3E7 -0 9) .
not depleted of conplenent, when the antibody is
IZdRPSI St @ ERe FERO (B ddia 20w 1 arolpraiggins i an
E%é%%—Z?@g).anr EPHA2, it has been reported that

Agoni SE-E 2GRV LBPHAS o A6ha IAMaThddieF haATigran
sagkibvity of  inducin thevpho%@ng |.ation of EPHA2

yrosine PeSPques tSand® art ac it (IO S it iGN IEpEer
gegradati as for e _ l-igands, inhj.hbit
eé%(?ﬁgr gtggg?ﬁdgﬁén%grﬁﬁgrvc?vﬁ'hé%" £ breast’ CtC%%C'er cel |

l'i neyqaRg-ti Bgat uhyk Lehgl-29y, s kQk Lon_t.hereof on

t he extracel?%lgg %%???xe(%gnc§5“% éggércﬁf-ﬁoﬁg, vol

d82gnPstd84@r2847butl ta 1hRS 28] %0881 L QPOIL LM T hat

agoni stic anti-EPHA2 nonocl onal anti bodi es Wwhich
Moeoogoinze antepiodps @ir<ERIHA2 vililsplayed (iy-<Cantlr1y in

cells rather than non-cancer cells and have an

thet ifdietly odf ciamdedi ridretre yphespharodatlicomm ofarfRAX i es
tyrosine residues and an activity of inducing EPHA2
agegradatricesPtoxhichinc sameantinasay sefdtects iHERA vemd EGFR
&Cancer Resear ch, .

or against CD20 extraceliular regions are used in cancer
therapy and exhibit excellent effects (The New England
Journal of Medicine, 2007, wvol. 357, p. 39-51; Oncogene,
2007, wvol. 26, p. 3661-3678; and Oncogene, 2007, vol. 26,
p. 3603-3613). The mechanisms of action of the
monoclonal antibodies used in cancer therapy include
apoptosis induction and inhibition of growth signals. 1In
addition, their immunoresponse-mediated action such as
ADCC or CDC is alisoc considered to play a very important
role. In actuality, it has been reported that anti-HER2

antibodies (trastuzumab) or anti-CD20 antibodies

(rituximab) exhibit a much weaker antitumor effec- in




20C3, vol. 63, p. 7907-7912; and the panphlet of WO
03/094859). On the other hand, Kiewich et K have
reported that their anti-EPHA2 nonocl onal anti bodies
had an activity of inducing the phosphoryylation of
EPHA2 6 tyrosine residues and an activity of ‘i nducing
EPHA2 degradation but did not exhibit an antitunor
effect in vivo (Neoplasia, 2006, vo=. 8, P. 18-30).
APYEFRELS (e Ipifphitiate ofe A 2006/ D84RR dingeleasesy for
é§$g - EPHA?2 nonocgl onal anti bodi es LUCA19, SGS, LUCA40,
¢ SOUE TG bR iHAMIDEGR) Pl ake meamsficient
.cely§ and . discloses that, anong these antibodies:

1 8°anti8B5 “86 Senéf “LRPAERC & thé dFHasistiemeldattinere to
f-EPHAZ, tyrasi ne i dues; LUCA40 jnhibits cancer
@& 1%"97 OW%“?%“\H tzr%ﬁ’ and LUCATY, ASA(%TMa‘h)d' L UEALG Safe SO

jternal .zed; ihio er 118 40 the presence qof
%iﬁﬂ Fﬁ%ﬁ%égghf?%bdy |ébé¥g§?ﬁit lg@%&T Etz&iﬁﬁ@ébl
ek ecuments ias Alsq Jeporded dhaf, LUCAMO and SPLI -
exhibit an antitunor effect in vivo. wever, the
Joired enee t0h yahgeN Crindfn e AGUH B Cco@ed VWdides ofn in
these antibodies remains to be clarified. Despite
ntilres e hstcudires noan i taape! fof ey heEPHAZ, crandibody
that exhibits an antitunor effect in vivois stil
SOVIRIPORY. 10 eiEvi igiee it tnemte thas(Blepoed | exbdhatval . 103,
particul ar ami no acid sequence in an EPHA2
Pextr'a@el’l’d13dr- region is useful as an eDitope for a
monogi ona__anti hbody intended for cancer therapy. Even
ant i b8di E8E4gai Ast NERe PE&Re TEROEGES difEfedonisthei mnti-
QLgBertiesjdependiq_ on differences in epitones or
Fhérr TS8qGeRtEs. Tor 200 1 tHF s T erfence
dn - thei c.properties, -the antibadies, when
et S SR < = NRouI %‘gfﬁﬁ%a’iw%%mwﬁ
i<f f.er ent :a manr . W th respect,to drug . . - .
aglfcf eag't %Jéﬁgslg?}n {5 %re lfn\rl&%“lfeﬁcy“"or%’ % _h%rga*p%%‘ﬁjtorr’esapsorfsoé che
1sigdacel f eehsbiltherd eguencedl-s peaienee Al dind,. .
y e

resi stance, etc. Thus, a drug having clini
thestsprapektd @11 >ine and the tubular morphology
formation thereof on the extracellular matrix (Cancer
Research, 2002, vol. 62, o. 2840-2847). It has also been
reported that agonistic anti-EPHA2 monoclonal antibodies
which recognize an epitope on EPHA2 displayed on cancer
cells rather than non-cancer cells and have an activity

=

O inaucing the phosphorylation of EPHA2 tyrosine

residues and an activity of inducing EPHA2 degradation

exhipit an antitumor effec

ot

in vivo (Cancer Research,
2003, vol. 63, p. 7907-7912; and the pamphlet'of WO
03/094859). On the other hand, Kiewlicph et a.. have

reported that their anti-EPHA2 monoclonal antibodies had

ar activity oZf inducing the phosphorylation of EPHA2



may al so differ depending on the patient. In many

cases, such properties are unknown until the drug is
actually adm nistered. Thus, it has been strongly
required to develop a drug having a novel nechani sm

of action. It has also beengstrongly required to

devel op an anti body agai nst EPHA2 havi ng properties
different fromthose of conventional antibodies.
BISOBKUreE DF g 3 et | It ProbY evd indbel Spl NRdR by

he Icga\egej.nti org__LAn obj ect of the present invention is to
%rgoliﬁ F A At DUy Qg HI O EPHIR . At Fimerere D et in

f.lhg, present i tionis to provide a
Vg“hvgr c“e?ﬁ‘i%%#“’c%@%’l tYon and Rhet7XKY - conpri sing an
ant i yEPHAZ ant i bad ihng a 4 ut j ef fect an
cancer .rgﬁzfeﬁr’t r@% é&%g%ltle%f %ﬁwgﬁp%g@é‘r@%%?é’ntqloﬁ?ﬁosses
sl s oM de, & et had: for. ' ant L body -.
further object of the prejgrgz%?ﬂ%\% le"]f(;%’ inés,“ ’odL%q“igz{/(?'deam
s@UTetdrath frosd idhi Bidi g £ 1 & qy:h, usi 2115 ang
anti body, etc. Means for Solving the Pr o‘g‘?eefrrsh@‘ljh‘e“ ana
dirsesente d mﬁﬁ,orandr@&m@@ﬁﬁﬁb&dﬂégeﬁucﬁydéﬁ & a0
attain the objects and consequently 8 successfully
nett dirfedissnqroviele giitd sERHARL aoinere | onad PHENt 4 Pagly: whi ch
has no activity of inducing the phosphorylation of
TEPHAZaS/r 381Gt & deitdives: sarmmhrihas: AROQ gawkICOG vitro;
activities agai nst EPHA2-expressing cancer cells.

3BT (Y ote, SGThe Frkdeiirdhvasre o drenesl issedri Teth arencer
%ﬁi tope 2‘3{ this antibody and consequently found for

“The S it S0 iR THES & ST Do Than iy tlekzeled with
region __comprising, of two fibronectin type 3 domains
ESY g&eﬂ(tsaipno‘ﬁ?\’HAzghrhSOEpf“?Fﬁi hES oAl K SPR&Segnthat
18¥%68ld ent Ityngr.activity in vivo. Based on these
findi nggl,d ﬁ%‘pr (?S%Lrﬁlac iV S 1o His et ol Bt

However, the presence or absence of the agonistic

activities of these antibodies remains to be clarified.

n

Despite these studies, an epitope for an anti-EPHA?
antibody that exhibits an antitumor effect in vivo is
still unknown. No previous document has reported that =z
particular amino acid seguence in an EPHAZ extracelluliar
region is useful as ar epitope for a monoclona: antiboay
intended for cancer therapy.

Even antibodies against the same antigen differ in
their properties depending on differences in epitopes or
their sequences. Furthermore, due to this difference in
their properties, the antibodies, when administered to
humans, would clinically respond in differen= a manner

with respect to drug effec-iveness, the firequency of



Specifically, the present invention conprises: (1) An
anti body whi ch recogni zes an epitope recognized by an
anti body produced by the hybridoma SH348-1 ( FERN
BP-10836); (2) The anti body according to (1), wherein
the antibody has the follow ng properties a) to d):
a) having no ability to phosphoryl ate EPHA2 tyrosine
resi dues; b) having an ADCC activity agai nst

R e SSITRON Sl ssidec)eMaadory & HEDE wmahiatidy of
agai nst EPHA2-expressing cells; and d) having an
UMHTRSE &8t iIAAUYy H9F MERARCY,3)etThe anti body according
to (i}P wherei n the antibody has the follow ng
prop FesaangS BRVIRY RavAGane Yabiki Pgstoproperties
negﬁs Q$r l.ate EP tyrosine residues; 9 b)
e

A e

i3 Ng AT ef T O WEST 46 WG TP TEPHAZY Bedteicases,

el ;. ¢) having an A activity against
éé%mr&?ﬁr%gs?n%“c@q S Havind ® EB3E %S Agyrally
REABINS EREHA2- expressing,sCeLly; 2 haying an _
ANt i umor activ??&'i%kvgsg;g“(i)sﬁggg %ngdgu%hrghLo

awedidd ealdriinads Ao aanon%llyl?[%mhLa‘ilﬁs%o%sﬂ Sat;‘%%\rlg; an

ani no aci d sequence ~ represented by am no aci

426 d16bB40f sSEQnID NRechi ridy the SRAUeRE Q] I8 N qy
(5) An antibody which specifically bindsto a
quelyysep tEiPdié 2c brsiisty ng cpfe ran. saNid1F fRGIch tSEGURNGS ose of
represented by am no acid Nos. 426 to 534 of SEQID
qOvegtionatthengedeeiices .| i sting and has the follow ng
properties a) to d) : a) having no ability to
phosphoryl at e EPHA2 tyrosine

Disclosure of the Invention
Problems to be Solved by the Invention

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

A Tfurther object cf the present invention is to
provide a pharmaceutical composition and the *ike
comprising an anti-EPHA2 antibody having & therapeutic

effect on cancer.
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the present invention is to
provide a method for producing the antibody.

A further object of the present invention is to
provide a method for inhibiting tumor growth using the

antibody, etc.

Means for Solving the Problems
The present inventors have conducted diligent

studies to attain the objects and consesguently



resi dues; b) having an ADCC activity agai nst
EPHA2- expressing cells; c¢) having a CDC activity
agai nst EPHA2-expressing cells; and d) having an
antitunor activity in vivo; (6) An antibody which
specifically binds to a peptside consisting of an
am no acid sequence represented by am no acid Nos.
426 toFS‘__iQ of SEQ ID NO_ 8 in the. s&equence listing
SEFECRSES the POFPOWEHy ZproF&rt ifds TaE g e )yRoray lopal
having no. ability to phosphoryl ate EPHA2 tyrosine
aflésl;b(?glés WD { e RRPH T ﬁf%&ﬁ lé‘f%&:‘t et eadishg an
P Rratein |evels. . c) having an ADCC activit
pglga' ngt*e]é%' E%efpe)fr g:jsPsﬂAcnzg SYESREE ) RS URA rﬁad“la %ﬁCADCC
1 iAHA Y ~agai:n ERHAZ- expraessi-ng . €)ar ~ntia
' aﬁ%v iC\r% ér? “gﬁlltli“tﬁ %r?o ra'?j';%_tnl%’éi tE?dlsAr%n Vi gi;% 4(SS7L')HQ?'%nac)n‘t"l 5ody >
FRGERIHDE <t 0 <RRY 3R ot (hvdit 8 haWherein ANe an
anti body specifically binds to a peptide consisting
o0f: tadeaFoR0 taGisd 298QURREL JArRPILSARIRE BV BMdIgq 8¢l d the
Nos. 439 to 534 of SEQID NO 8 in the sequence
Adirstti ngme( 8haThenartiticdydyaddatdioigdso @nye aeyiefn (1)
to (7), wherein the antibody inhibits the
oempspisangl, atifornrwof £ iERHAZ ttiyr dsio®e I elintuess ipduced in
t%y an EPHA2 |igand; (9) The antibody according to any
G %f HPP) crd SrPina WGy Eiin + Hesatti ot dows: motcitumor
i nhi bit EPHA2 Iigand binding to EPHA2 but inhibits
%Y Vphd's plro VAt i or26FS BPHADSEHr 63NAE NGSsi dlies Presant
induced by the |igand: .(10) An antibody which
LYEGFiCa B8 T8 P56 ypept i de consi sting of the

o "9gBCL8 1RaINEnCe el BRLERRN! B RYTER (B 21
(1) An antibody which recognizes an epitope recognized
by an antibody produced by the hybridoma SH348-1 (ZERM
BP-10836] ;
(2) The antipody according to (1), wherein the antibody
has the following properties a) to d):

a) having no ability to pnosphorylate EPHA2 tyrosine
residues;

b) having an ADCC activity against EPHA2-expressing
cells;

C) having a CDC activity against EPHA2-expressing
cells; and

d} having an antitumor activity in viveo;
(3) The antibody according to (1), wherein the antibody
has\the forlowing properties a) toc e):

a;, having no ability to phosphorylate EPHA2 tyrosine

residues;



wherein the anti body has the am no aci d sequences
represented by SEQ ID NGs: 59, 61, and 63 in the
sequence listing, or am no acid sequences having
del etion, substitution, or addition of one or nore
amno acids in 11 the am n® acid sequences, as the
conpienentarity determning regions in the heavy
chain varjaple region _and has the am no acid
sequBhc8¥N+-BpFeBEntBdShyS SEQPFDICREE 25685 67, ERRAZ69
in_the sg%éﬁPce listing, or amno acid sequences
pﬁ&vrnﬁ del’éti‘on, substitution, or addition of one or
more_anj. ng. aci hA~the_am no acid.sequ S, ..8S___._
B TR g P
Aanisabl e region; (11) An antibody which specifically
binds to a polypeptide consisting of the amno acid
sequgNCRavh BB gsentedc-bYvSEQ LRNQ:-8-bhabhe seduence
listing, characterized by the followmng 1) and 2): 1I)
ckavisng aacheavy chain peptide conprising an amno acid
sequence represented by the general formula (I):
- FRHe) mEDRHE- ERH2nCDRn2o EREC-EDRHS- ERHA< vEl;) wher ein
FRH represents an arbitrary am no acid sequence
(donshst Engiobay8whacd0santnd iseildy; PCDRIY toepr esent s
the am no acid sequence represented by SEQ ID NO 59
DA Yo < iskey fericd 95-919 7§ 6 aalidif s e i e sEduEnce
havi ng del etion, substitution, or addition of_ one or
OIS SERTTS 2acias i até! Ao & d Seqiferitle; SHRHP NO: 8
represents an _arbitrary am no acid sequence
ComsiSs i V14 @i P~ aci ds; CDRH2 represents the
@ ngachd. geauenss . epresented by SEQ NG 61 in

e sequence |rsting or~ an-anmr no aci seﬁu@nce

Vj dejetdon, ., substitut] g < jtd.0 one or
e st TH The oy Aol il
TRAS8S: Ay Hhidd AL BN, acid SeqUense sgo Ip No: 8
consi sting of 32 am no acids; CDRH3 represents 12 the

amure aighsetrience meprasemad dye SEQ 1dv NG Hddrties
ay to dj:
a) having no ability to phosphorylate EPHA2 tyrosine

residues;

b) having an ADCC activity against EPHA2-expressing

c) having a CDC activity against EPHA2-expressing
cells; and
d) having an antitumor activity in vive;

~

(6} An antibody which specifically binds to a vpeptide

]

consisting of an aminc acid sedgquence represented by amino

acid Nos. 426 to 234 of SEQ T

w)

NO: 8 in the seguence

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




t he sequence listing or an am no acid sequence havi ng
del etion, substitution, or addition of one or nore
amno acids in the am no acid sequence; and FRH4
represents an arbitrary am no acid sequence

consisting of 11 am no acids, wherein these am no
acids are linked to each other through peptide bonds;
and 23 having a light chain pol ypeptide conprising an
am nd’ atpdlBeqlendellépresenregspyorkéagend8Pah2f armalsans
- FRL_- CDRL1- FRL2- CDRL2- FRL3- CDRL3- FRL4- (I T wherein
TEREYUFEpresents an arbitrary amino acid sequence
cons'sthﬁ.ofL23 aning_gcigs;SCDRLl represents_the

ami ng’ FEIU"SE9UENnER FeprESeftedehy S3EENPDAROET654 n
pLgeD gqqg@gg_listing or an am no aci d sequence having
délétion,” substitution, or addition of one or nore

am n ' in.t aIm, No. agGi ce; 2_ s
Foprekente in T BPetary oise A01aRaEqReHEetormessing
ceonsi.sting of 15 amno acids; CDRL2 represents the

am ne acid sequence represented by SEQID NO 67 in
the apguenergl bstbogactERE3 yr epkesent spanakRb-EaLY ng
am no acid sequence consisting of 32 amno acids; °~
cEDRIs3 represents the am no acid sequence represented
by SEQID NO 69 in the sequence listing or an am no
aci deseha¥hoe havingitdebet konivitlstint utivon, or
addition of one or nore anmino acids in the amno acid
(dequéReeanahdofRLACFeprasents any anbi tfary)amiond 6aGi d
Eequence,constgting of 10 ami no acids, wherein these

WA 7o "adi"ds 38 e PPk @ 53 Sedch- ‘ot Rdmds Hrcowg P gpapitdade
bonds, .(12) An anti.body which recognizes an epittope
“PEEFFTi28d © by "a TRt tt?&d;d PTEHCEE BPRITSHRG doherine

1357-1 (FERN. BR-.10830 .. ( The antibody according
a?g%( %f)ls \/A\l‘EEr &°n 5t3r]Z11e oa'ntsi‘t?oé@g Niis & mé {99 SREnee
1P@ReNt.i es a) to d): a) having no ability to
phcsphoryl ate EPHA2 tyrosine residues; b) having an

(BPCCrast kMtt ¥oagahhsh -EPHA2+eXRheSShRYo= (1) <o (7)),
wherein the antibody inhibits the phosphorylation of
'EPHAZ tyrcsine residues induced by an EPHA2 ligand; -
(9) The antibody according to any one of (1) to (7,
wherein the antibody does not inhibit EPHA2 ligand
binding to EPHA2 but inhibits the phesphorylation of
EPHAZ tyrosine residues induced by the ligand;

(10) An antibody which specifically binds to a

polypeptide consisting of the amino acid sequence

0.

represente

L]
o

by SEQ ID NC: 8 in the sequence listing,

herein the antibody has the amino acid sequences

-

[
[

represented by SEQ ID NOs: 59, 61, and 63 irn the seguence
listing, or amino acid seguences having deletion,

substitution, or addition of one or more amino acids in



cells; c) having a CDC activity agai nst
EPHA2- expressing cells; and d) having an antitunor
activity in vivo; (14) An antibody which specifically
binds to a peptide consisting of an am no acid
sequence represented by ampd acid Nos. 426 to 534 of
SEQID NGO 8 in the sequence listing and has the
following properties a) to e): a) having no ability to
“ﬁﬁo@%é‘@y?éﬂ@ BRIAEN A iafe e SiQRRsemas) T assdiithi t i ng
ef fect of decreasin an EPHA2 protein |evel; c)
% “'%%H%ﬁé@l&é‘ﬁ Vit yBEg AISTSEY el eidgtiedsigregion
cel | % havi. activity against

PR expfeggrng B SEETE S AT EH Hnt 7t ifst 10
LIVstY b : The. ; b dy. di
ML st Y ghn %B\éo 09145 u@\/ﬁwhﬁ’ q{]lelt ody. -a acco:ﬁ; ng to

any oné of ( to (14 ein tHe an

a$ReCiskitahly sbids 4o c@\l&emd'ge sb%glsﬁ.—%# e odDYananl_lOD

am no acid sequence represente y amno ~ aci
A3Drie0 B340k SEQHD NAG 8 i dhe SEGUENEE 5 |é¢5t{den‘93vu,
(16) The anti body according to any one of (12)
aslspmpleheneiam itthe datd ot i Mdytchd high the Iight chain
phosphoryl ati on of EPHA2 tyrosine residues induced by
varr iIERPHA2 rieiggand; (17) The anti body according to any
one of (12) to (15), wherein the antibody does not
hﬁﬁprtaEPFthVIUQH@h IsicrgilAg ced IEPHA2dsutcd rhi bits
t he phosphoryl ation of EPHA2 tyrosine residues
H%d’@@@dlﬁly% e lisgarity (A SHNAREMT Bothd v atence
peC| fically binds to a polypeot|de consi sting of the
TEMTE QEPE S¥qiétrcetD Mepr éserit éd P BEENIS NGSB I
Jhe 5% quence Listing,. wherein the antjbody Leas the

BFRS CRer ¢ “Sefdendss “Feptedthi’dd WP SEG 1D Nos: 71,
73, ??dn25158 ghﬁeg%@u%ﬂggn pep;lde comprising an aminc

acid sequence represented by the general formula (I):

i

-FRH.~CDRE{-FRE;-CDRA;-FRH3-CDRH3-FRH;~ (I)

wherein FRH: represents an arbitrary amino acid sequenc

)

consisting of 18 to 30 amino acids; CDRH: represents the

amino acid seguence represented by SEQ ID NO: 59 in the

sequence listing or an aminc acid sequence havin

9]

deletion, substitution, 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 sequence
representec by SEQ ID NO: 61 in the seqguence listing or
an amino acid sequence having deletion, substitution, or
addition of one or more aminc acids in the amino acid
sequence; FRh; represents an arbitrary aminc acid

sequence consisting of 32 amino acids; CDRH; represents



listing, or am no acid sequences having del etion,
substitution, or addition of one or nore am ne acids
in the am no acid sequences, as conplenentarily
determining regions in the heavy chain variable
region and has the am no atkd sequences represented
by SEQ ID NGs: 77, 79, and 81 in the sequence
I|st|n or an1no aci d sequences having deletion,

EE0 SO0 PotS & WERE 6’@%@5&%% HorsEQ dh AQ adidsn
bn the am no.acid sequences, a%ﬁg?lenentarlty

t&etérﬁWnPﬁg regitan¥ i ?Weﬁqjﬂﬂ F VeI IReving

Qi 1 19). An antlbod whi.ch speci fically binds
T sl pec e CoRG: S REDE e Gmils agi goms Sine

ence -1 .eRLe nt Q i thg seguence
a%?g;él ng bc“h<'j1|’j|§na21$)er| zed)éb the t y%“&?v. r%% 1y © gna 2 1fm
ahavicne -4 heaws chaid pepldrde COMALISNG r a? NohirRci d
sequencé represented by the genera- formula (1j:

achs;,, whelRHr kREZ=Clarh=rdFRH3-(eDRH3- FRESed It ) aher gidher
FRH represents an arbitrary am no aci d sequence
Unmmmgm|uapunﬁe1&dMMS30amn no acids; CDRH, represents

the am no acid sequence represented by SEQID NO 71

in tAe hsedoeneellipbti mgaon anlgpepoidei dosequenae an
havi ng del etion, substitution, or addition of one or
Fore é@%ﬂab%ﬁﬂﬁﬁ§ﬁ|¥qgﬁ?%%ﬁqﬂﬁzhﬂtﬁ%%qmeneeﬂ FRH3ule
represents an arbitrary amno acid sequence

(con5|st|ng of 14 am no acids; CDRH2 represents the

am no_aci d “e? preg hy SEQiID NO 73 in

t he sggdeﬁ%§£ﬁﬁ§ ﬁiﬁﬁ§$ *HCEB“Se&uence havi ng
el et.i 0 substltutlgn ddition_of one or nore

%%ﬁ ﬁ&nag?j n-the® aﬁ1n8naél lt83QUeﬁgénoFﬁH%d sequence

doPlRH &S Rngg oafn Za:Br QiR Y A 0 %rggggggﬁefstn?hamlno

conS|st| of 32 am no aC| represen

RN @ AGILh SLQUBNGE, 1B, ts%fé B KR 1B NG 2

the sequence |isting or an amno acid sequencerhaV|ng
seefeticen,]l isHistd tdit i:0N,ardmh Addiitd e RfeRnRe yyvin

amno acids in the am no acid sequence; and FR
dedpreesent suwlstitution, or addition of one or more amino
acids in the amino acid sequence; FRI» represents an
arbitrary amino acid sequence consisting of 15 aminc
acids; CDRL; represents the aminc acid sequence
represented by SEQ ID NO: 67 in the sequence listing;

FRL3; represents an arbitrary amino acid seguence

consisting of 32 amino acids; CDRL3 represents the amino

acid sequence represented by SEQ ID NO: 69 in =he
sequence listing or an amino acid sequence having

d

D

letion, substitution, or addition of one or more amino
acids in the amino acid sequence; and FRiL, represents an

arbitrary aminc acid sequence consisting of 10 amino



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 16 2) having a

i ght chain pol ypeptide conprising an am no acid

sequence represented by thelgeneral formula (11) .

-FRLI - CDRL- - FRL2- CDRL2- FRL3- CDRL3- FRL4- (I!) wherein

FRL1 represents .an arbitrary amno acid seguence .

ST O 240257 RO-4 GRS EDRES 1 EpHebme . other

K rg'onpCIh %cmind_isdeoqubenc represented by SEQID NO 77 in

the “sequence 1 | st g or an am no aci d sequence havi ng
et,i.on, - i tutian,. qr it of .Qne or_nore . .

B A I T
e i / . ¥ t d il 7- e

PR & BT Bl S

mrd e aci.d sequence represented by SEQID NO 79 in

t he sequence listing or an am no acid sequence having

(el )etrihen ansubsbiyt widcordioy w@addiltd)on wofe reie @hdTIr& ibody

amno acids in the amno acid sequence; FRL3

raprasentcsl awiarhidrargr@msnoa pacid dsequence

consi sting of 32 am no acids; CDRL3 represents the

anmi n@)adird 1saquened idépve sentead Sph BEQatR MOHAZL dyrcesine

the sequence listing or an am no acid sequence havi ng

-4, substitution, or addition of one or nore

am ng} acids in the amno acid sequence; and FRL4 .

repr €3effY 139 3 BGFady tdming &9t "sdqbdide —expressing

Sonsisting of 10 amno acids, wherein these am no

Acids are linked to each other thr ough pepti de bonds;

(20) Th I bady., Q.ding .t Y. .Qn A1), to (19

char é:gt 2?51 ?}égb in VtDel’anga “t“ﬁeqé'r\(t %t?ga V' “seﬂé Alf%ée)rﬁﬁpzré °*r¥9‘

antibody;417 (21) The antibody according to any one

of (1) to (19 characterized in that the antibody is a

hunmary)amaivaedy an 23 e Antddbady accprding to any

one of (1) ce (19)

(14) An antibody which specifically binds to a peptide

consisting of an amino acid seguence 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 nc ability to phosphorylate EPHA2 tyrosine
residues;

b} exhibiting no effect o

Fh

decreasing an EPHA2
protein level;
c) having an ADCC activity against EPHAZ-expressing
d) having a CDC activity against EPHAZ-expressing

=

e) having ar antitumor activity in vive;



"characterized in that the antibody is an 1gG anti body;
(23) The antibody according to any one of (1) to (9)
and (12) to (17), characterized in that the anti body
is any selected fromFab, F(ab')2, Fv, scFv, a
di abody, a linear antibodyj4and a nmultispec_fic
anti body; (24) An anti body produced by the hybridoma
SH348-1 (FERM B=-10836); (25) An anti body produced by
(LRe RYBr rEEHFACSHBSPCOrEFERNCOBRNY0837) OS( A8R)ARC (14}
%gtibody consisting of the followng 1) and 2): 1) a

WREXPY-Tc rdien SRRt i TR Tonid Withddf s RRRAtd de
sequence represented by amno acid Nos. | to 119 of
SSESHTDRE ©35 G FHE S un S8 THE T Bt L HERR Bha™H-ne

I ti conprd.si ng- i nhq, acid sequence

Py 88 S35y s aa i No NG B9 SBTENo
13%4in d.he sequence listing; and 2) a light chain
poi ypep: i de conprising an amno acid sequence

€0 esenked i BYamane 3 dNes,. o1Cenkl2 0f - SSEQ I D1NO

. _;

r /

(37 in the sequence listing or a Fight chai n
whelnspeptinde eaNpdES) Nichiainb i NhaA G ith SBMENCE i on of

represented by ar-mno acid Nos. 1 to 112 of SEQ ID
HN@AA L vivvdibe rseqgubnee indidaw);oyf 24 #yHANt1hodyd ;

consisting of the following 1) or 2): 1) a heavy '

([dNai Anpokppepridde acommdigigngcarngmione odci(d 2Sedquende®) ,

represented by amno acid Nos. 1 to 119 of 18 SEQID
Wers3s jthe R tsdifbh 093 S19thgirandd = IERR2 chiagand

pol ypeptide conprising an am no acid sequence _
brl@ale“gemoeoﬂﬁg?b &t o e /E NostheL R B o L aEet o

[0 the .sequence |isting: and 2)_a heavy chain

%oﬁ?getdﬁ%e‘rnceoﬁm HHy® art 'ﬁg PHCTRF geh‘i%h%’e

GeAr 8eahed B AP0 AGA NS o 10 L3R Of o SEQ 1D N

i n"the sequence 171 st1ng and’a‘llglt chain

| : eE e ! ]
RAlyReptigde comprd.sing gh aid ng, Agl daﬁli%u%%&"gﬁﬁ 5

‘rébrééented by amno acid Nos. 1 to
“bAdkdit®d by SEC ID NO: 8 in the sequence listing

NO

4
wherein the antiboedy nas the amino acid seqguences
represented by SEQ ID NOs: 71, 73, and 75 in the seguence
listing, or amino acid sequences having deletion,
substitution, or addition of one or more aminc acids in
the amino acid sequences, as complementarity determining
regions in the heavy chain variable region and has the

amino acid seqguences represented by SEQ ID NOs: 77, 78,

ancd 81 1in the seguence listing, or amino acid sequences
having deletion, substitution, or additior of one or more
amino acids in the amino acid sequences, as

compliementarity determining

(]

egions in the light chain

variablie region;



sequence listing; (28) An antibody consisting of the
followwng 1) and 2): 1) a heavy chain pol ypeptide
conprising the amino acid sequence represented by SEQ
ID NO 35 in the sequence -listing or a heavy chain

pol ypeptide conprising theiam no acid sequence
represented by SEQ ID NO 39 in the sequence |isting;
and 2) a light chain pol ypeptl de conprising the am no
alct 'd ASe GOEAES dVe plesEn 58 Chy 1ISEQ IYDNOAS3Zd 12 t he

sequence listing or, a light chain polypeptlde
@3@‘1%&% THE AR AE &5 ot%eecﬁjw% Feh? ST DY SEQ

N 41 i t S C I|st|n (29) An antibody
RRISTTRE 1Y (T (01| g 55, Ohe 2500 eay 0 MARS,

ai n.-nol ypept e conpr. t am no,, acid sequence
é|r:IJe:Ljp|rE’lecsen‘t e%‘ yD SE(511 D“%g wo’]%l hﬁt he" %e‘q)uence listing
and a,li iR eptid 1S the am nq
aci das,eaglleﬁ%é1 %epr es nt“él N %§% EB Ifiﬁ% SR e FmINO

seqyuencs: di s i A - andh 49 o%) el@e@é/azmsgla'@omﬁdwephé de

conprising the am no acid sequence represente

| D NOrr39-cnrEherrsequemcerkiist ¢ mgn anek@ -l Fght chal n
pol ypeptide conprising the amino acid sequence

whepreeise Rt byDSEEEhEB AO adbitmaryhemsaguence seguence
l'isting; (30) An an -ibody obtained by humani zing an
@md bpdyng aetoldihe 310 c'mwl@rfecirﬁs(Z(AD)RIﬁo (E29)esen3E) the
An anti body consisting of the followng 1) and 2): 1)
FHEQ\AL Ihat P PR S efR P s vkt | 8Y nBE@QnIRiGo 7lacin the
sequence represented by amno acid Nos. 20 to 468 of
%@é@?“t?mél%?n? P " ST <19 sEeEgeRPS andebvg
#:hal n %gegtl de conpri an\(g an am no aci d sequence
Epresdnt etFP byt BT TR acid %‘“2‘?)%%4%‘8‘30‘? SEG? ppmino
A\J,Cj)[ 15| the sequencellstln, 9%9 amll ht chain
ol Vpept i d& compri st rg” ah, * ari no’ " S S an
5.8present et by, A0 ALk NOS - ¢ 3nst 0: 239 9% 14 amino
acids; CDRH; revresents the amino acid seguence
represented by SEQ ID NO: 73 in the sequence listing or
an amino acid seguence having deletion, substituzion, or
addition of one or more amino acids ir the amino acid
sequence; FRE3 represents an arbitrary amino acid
sequence consisting of 32 amino acids; CDRH; represents
the amino acid seguence represented by SEQ ID NO: 75 in
the sequence listing or an amino acid seguence having
deletion, substitution, or addition of one or more aminc
acids in the aminc acid sequence; and FRH; represents an
arbitrary amino acid sequence consisting of 11 amino

acids, wherein these amino acids are linked to each other

througn peptide bonds; and



SEQ ID NO 91 in the sequence listing or a light chain
pol ypepti de conprising an am no aci d sequence
represented by amino acid Nos. 21 to 239 of SEQID
NO 99 in the sequence listing; (32) An anti body
consisting of the followngy¢) or 2): 1) a heavy

chai n pol ypeptide conprising an am no acid sequence
represented by am no acid Nos. 20 to 468 of SEQ I D NO
107 #h baeiseqaehsehki shkAg ardypebitghe chabmising an
pol ypepti de conprising an am no acid sequence
aﬂ@@@e@@ﬁﬁe@ SONPTERIA AEPEESETNES 1 the 2801e0f2 ISEQ 12
NO 91 in the sequence listing; and 20 2) a heavy
(dHai*n poI ypeptide conprl sing an am no aci d sequence

repre id Nos. 20 to 468 of  SEQ ID
51 ngl?ﬁ'é s “Fls]?‘?hg'%ﬁr& gRI“Fgﬁt- bhal n

I
w%%p%zézﬁf’sea fs%'ﬁ?hggaa.” a3 S Y BE S g ppence
cws‘%%ln%gtohe LB ddistd n%DéLSSXaé@e apihody . nino

consi st of the | Svi ng 1) and 2)F"IY a heavy

aGhal 1’ RRlyRePtiLe LRI S| @g%% ac] tgence
represent ed bycgfnﬁ no acid O to 468 ofjlrs I D NO

sk3Qidntet he ssagurense dr sifd e heaefdainhving
pol ypeptide conprising an am no acid sequence

deéprtesent edib iy tart inm ,acird kL £ 200 tar 468 ofr SR Rmino
NO 147 in the sequence listing; and 2) a light chain
geoldppept itde corprd siqigl ercamEmE; d0ild segueseets an
represented by amno acid Nos. 21 to 239 of SEQID
AROLTFET Y RS Serbrraguanstd mprori st ingms daianino

pal ypepti de conprising an am no acid sequence
ar’:éﬁ%es&%d TBYPIERPAGSathd RI&‘&“OvaP@ 239uehcsEQ | D

NO_ 131 .in the equence [Jjstin An antl body
SRS G D 1 o g 1" Si9)SUgnE Hodine o

SShai Qn%olé{yﬂpe tslgdd%acnocrgarl S|J1{%jsaopﬂanm no aci.d sequence

r epresent et am no acl Pe s Bt SSEG 11 N0 O
2138 it R %@gyealﬂ%festanﬂ%oarg@iég 9 G hino acig
sequence; FRL; represents an arbitrary aminc acid
sequence consisting of 32 aminc acids; CDRL; represents
the amino acid sequence represented by SEC ID NO: 81 in
tne sequence listing or an amino acid seguence having
deletion, substitufion, or addition of one or more amino
acids in the amino acid seguence; and FRL, represents an
arbitrary amino acid sequence consisting of 1C amino
acids, wnerein these aminc acids are linked te eacrh other
through peptide bonds;

(20) The antibody according to any one oZ (1) to (19),
characterized in that the antibody is a humanized

antibody;



pol ypepti de conprising an am no aci d sequence
represented by amno acid Nos. 2- to 239 of SEQ I D
NO 123 in the sequence listing; and 2) a heavy chain
pol ypepti de conprising an amno acid sequence
represented by amno acid Ngs. 20 to 468 of 21 SEQ ID
NO 147 in the sequence listing and a |ight chain
fol ypeptide conprising an am no acid sequence
r é9enead 1opgvamricrerading Nes anyl one 239 (6f SEQ(IID)
NO 131 in the sequence listing; (35) A Fab, F(ab2,
FRTENS7 L 28 Hi kb GAAT &0 mesridetit i body, hugrara antibody;
| ti speC| fic anti body der| ved from antibodies

oG EGORAY 6 CEEY "o “C3ANY ©36) CAny lonec (19),
c% I%/ag\e\ﬁe:]%ldz%cseloe%;edv fljr o;n t he S}%%(%;Jp consr st| nq%glo:%#}ﬁ,e
AR E%% " RG°°5 El%%ﬁet”c%ia%ﬁéoué‘%“@e ] ‘3& Hrg ) Bpc
ropi\ypﬁe@t 'k corrpcrfsetrggr_ags@remw d; U yIDsN&m

represente by am no aci d Nos. to 1

S edied h@:oﬁrewce:“al}§2'2ng,:\3) s9c119\9| YPepLd e r
conprising an am no acid sequence represent edy by
@ Mo dgi kS mulo skl of i SEQ4 NG ; 37 in the
sequence listing; 4) a polypeptide corrpri sing an am no
& d Aseqnentedyr epoeserice thyby: hamnym rdeicthaNesi3 4B -t1o (FE&RM
of SEQID NO 41 in the sequence listing; 5) a
Pot Riiide conprising an anino acid sequence
represent ed by amno acid Nos. 20 to 468 of SEQ I D NO
' A PRe 196GUeREOAICEE Ry, &) vpuliyisapt iS85/~ (FERY

conp(%rsr ng an am no acid sequence represented by
i‘d Nos. 20 to 468 of SEQID NGO 11-3 in the

g%)norr]lg% I*?@aﬁeﬁ@é‘s’ s elng %O_J yéoeptfoq%.o%\%rn%r IlSI re]igloa%, :

1) & heavy chain polypeptide comprising an amino
acid sequence represented by amino acid Neos. X to 119 of
SEQ ID NO: 35 in the sequence listing or a heavy chain
polypeptide comprising an amino acid sequence represented
by amino acid Nes. 1 to 119 of SEQ ID NC: 3% in the
sequence listing; and

2) a lignt chain polypeptide comprising an amino
acid sequence represented by amino acid Nos. 1 zc 112 of
SEQ ID NO: 37 in the seguencs listing or & light chain
polypeptide comprising an amino acid sequence represented

by amino acid Nos. 1 to 112 of SEQ ID NO: 41 irn the

(27) An antibody consisting of the following 1) or 2):
1) a heavy chain polypeptide comprising an amino

acid sequence represented by aminc acid Nos. 1 tco 118 of



represented by amino acid Nos. 20 to 138 of SEQ ID NO
107 in the seauence listing; 8) a pol ypeptide
conprising an am no acid sequence represented by
amno acid Nos. 20 to 138 of SEQ ID NO 115 in the
sequence |isting; 9) a polypeptide conprising an am no
aci d sequence represented by amno acid Nos. 21 to
239 of SEQID NO 91 in the sequence listing; 10) a
D ypedid de3 Torprilst ngeareapt nbl el seyienckight chain
represented by amino acid Nos. 21 to 239 of SEQ ID NO
WVRTP THE sEfUenee 19 A ring)ael pot§peprderepresented

nprj si am no, aci d sequence represented by

R R RDST21 08 G BB Y O RGO 15 1 ot Fee

e uence Jistin 12) a pol ypeptide conprising an
rﬁ% %crﬂls@db nc arepresented by am no acid Nos. 21
to D t e‘§¢,uence1llst|n 13
a poI ypept| ESJCO#%[%%?%Q g n aJn}%dn“o “goc o seduernice Uit

d &R esent s dyr S 09 Ac @ @psam%t& @8N9£ SF%QNO
139 in the sequence |isting; 14) a pol ypeptid

SOOPID SNAY 3N A 110 agd §@§@eﬂc§tlﬁ p&ﬁéegtfgg@¥ chain
amno acid Nos. 20 to 468 of SEQ ID NO 147 in the

segpence d4 s¢ormgr i éfﬁgaamthpﬁ@tadfdC@Q@uéﬁt@gréﬁresented
am no acid sequence represented by am no acid Nos. 20
2o dBBnofaSED N&s NG td3BL2 nof he=geTlience kisthnghe 23

16) a poI%@Eptlde conprising an am no acid sequence
Tepresent Pynam no acid Nos. 20 to 138 of SEQ I D NO
147 in the sequence listing; 17) a o— pep-ide
&%%ﬁfaaﬁvglaq@%m%s&acw-@emn&e fdpkaser ed Rpd 2) -
amn aC|d Nos. 21 to 239 of SEQID NO,6 123 in the
sequencé If}eéavﬁg,crﬁ)n é’opdfﬁ%ﬁt%déx&@rpfsﬂs@%g% SATHO

goid sequence Lopreoenled, DYsAT 19§61 d5hog, 2.t

sequence listin

(o]

Ccr a heavy chain polypeptide comprising
the amino acid sequence represented by SEQ ID NO: 3S in
the segquence listing; and

2) a lighf cnhain polypeptide comprising the amino
acid seguence represented by SEC ID NO: 37 in =he
sequence listing or a light chain polypeptide comprising
the amino acid sequence represented by SEQ ID NO: 41 in
the sequénce iisting:;
(29} An antibody consisting of the following 1) or 2):

1) a heavy chain polypeptide comprising the amino
acid sequence represented by SEQ ID NO: 35 in the

n polypeptide comprisin

b

1=-

d & 1i

l

sequence listing a nt cha

\Q
O

the amino aclid seguence represented by SEQ ID NC: 37 in

the sequence listing; and



131 in the sequence listing; 19) a pol ypeptide
conprising an am no acid sequence represented by
amno acid Nos. 21 to 134 of SEQID NO 123 in the
sequence listing; .and 20) a pol ypepti de conpri si ng. an
amno acid seauence represented by am no acid Nos. 21
to =34 of SEQID NGO 131 in the sequence listing;
(37) The nouse hybridoma SH 348-1 (FERN BP-10836);
. (38F) The hesyye | donlyPSH-38%E CqMRERN iBRr 083 Aminc
9) A pharnmaceuti cal conp03|t|on characterized by
%%%rﬁ%%»aq IHa5e S Onecamy bokly Sel¥et e fionitdhe
ant i bodi es according to, (1) to (36); (40) A
%%Odf%“femﬁafn%o% st t10HF of R CRP L YPRE Fmt comprising

t d. b t ti body
é%""é?fmior Fror (RS ARET Bot s SEb0eai G 150 (1), 167 (86) 17
g%dgﬁggxﬁjéu* ?hlbltlng tunor growth in a mamal ,
'S e

ng adri fi 5 ing any anti body sel ected fron1the
(puﬂrcgﬂ$h§kJ 9 = fi ( {

E(If'36), (39) i %04)91%52%@)( %&%ﬁg?f{e %gd%fml)boo%
ddduitidNgd Wy @iowh aecordbngrgp, (41),
characterized in that the tunor is a tumor expressing
EPHA2n G43)i bAdaolasticl eatddde eraadi g @ aif ibodyhe 2) -
according to any one of (1) to (36); (44) A host cel
t r ansf oemae awivt f@l"ai;poloqﬁlmceﬁdaje:ommglgart @amni4d) ;
and (45) A method for producing an anti body using a
Holst wduengrcmeiageroed 44) . aidvantagésNof . the to 468 of
Inventlon According to the present i nvention, a.nove=

iLD BBHAZL (hbrioe | oRal S @i hetly. hasl heedr suceessf uthyin

q tai ned, ., which has no activity of inducing the
éﬁﬂ%%ﬁ#?ﬂ#?ﬂ?tﬁSl%@kﬁ@ ¥9+%%|%el?e%?ﬂ%%%”%n@ﬁ%@%s°n~ec

o
o and NG aghivithes. pgai nsts BRHZ- gXpressifg

c‘ancer CétTsr Fitt he

sequence listing; and

2) a lignt chain polypeptide comprising an aminc
acid seguence represented by amino acid Nos. 21 to 239 of
SEQ ID NO: 91 in the sequence listing or a light chain

polypeptide comprising an amino acid sequence represented

(@8]

by amino acia Nes. 21 to 239 of SEQ ID NO: 99 in the
sequence listing;
(32) An antibody consisting of the following 1) or 2):

1) a2 heavy chain polypeptide comprising an amino
acid sequence represented by amino acid Nos. 20 to 468 of

SEQ ID NC: 107 in the sequence listing and a light chain

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

sequence listing; and




has been found that the antibody has excell ent

antitunor activity in vivo. Furthernore, a
pharmaceuti cal conposition for cancer treatnent
conprising the anti body has been provided. Brief
Description of the Draw ngspfigure 1 is a diagram

showi ng Western blotting results show ng the presence
or absence of the activity of inducing the

phosphce yhatvencoéiEPPL2ybyposinecomesiidies by- amino

anti-EPHA2 anti body. Figure 'LA; is a diagram show ng

aChE FESUPRSCOBERITREETINTY IRy abd@sc@id Alos. 20 to 468 of

Cross- Ilnklng anti body, wherein the upper bar shows

SERe 125 NCr edut 4 1f G ea SAIHGNaft ilBSRL N d e Yiser doar
H ws the results for an antl-EPH%ﬁ ant i body (D7°

PRI gHFE " 18°) TOTPE T Sdifggram Shdi EFBENTS TGHE TG ed

in_the presen e of .a .cr [ in a mhereln
Dtyhgmlﬁlpgravbgr Sons t & %S%s ?Eg% @1}@0 Zntithod:

She |k Io\ge r shows the results of an anti -EPHA2
i body ( 7') Figure 2 is a diagram showi ng Western

@b@tkhngn EE@HLtSoﬁggﬁk@ﬁctB@ PHESERAE 9 nDg§NGE 40 |
the activity of inducing a decrease in EPHAZ protein

| eveh )by aBaapt ch2ERHAZ13BEDROMY. cBingti® i24) ahnS adinc
dlagran1shOMAng the results obtained in the absence
aafi da sernesrdel nkiong: saarttddbady ,amiher eidid heoupEar dmri6s8 of
shows the results for an anti-EPHA2 anti body (D7),

Safd Ithéld:0ue® bar tShowsdumeca ésiddindg arr an neavy chairn
anti-b-actin antibody. Figure 2B) is a diagram
PSHOW 99 ittee qoERlitss nsbtadl ekl Tion aHes rﬁ‘w oferresented

cross-linking antibody, wherein the upper Dar_snows
@f“lr“é’s@ oS -art tartq -EEHARL 19 BdIWQ DAL drdl tife
| ower ar, shows the results for an anti-b- actln

Sa?r?ﬁ%(fy lﬁijlﬁ’rge %5 a di agram showi ng t he presence
Sen Al agtivity of an.anti-E
antl %2 9?{09 Flgl D%l DEDC vl Icﬁ)éngJ_llsﬁ_ntg gn amine

agai ns var Fous “cél I
nn n *II
4 Nos  represens

@%9@‘8 c*; raroe:%r SEUS R, B of
P<0. 001. Figure 'S a d\)l(agr am s bOWI ng The ADCC
SEﬁ'*@th.aQQKﬁ%H:Nﬁ$§ sequence lis<ing or a ligh® chain
pclypeptide comprising an amino acid sequence representead

by amino acid Nos. 21 to 239 of SzC ID NO: 13- in the

S

(D

guence listing;
(34) An antibody consisting cf the following 1) or 2):
1) a heavy chain polypeptide comprising an amino

acid sesgquence represented by amino acid Nes. 20 to 468 of

SEQ ID NO: 139 in the s

[0

guence listing and a lignt chain
polypeptide comprising an amino acid sequence represented
by aminc acid Nos. 23 to 239 of SzZ¢ ID NC: 123 in the
seqguence listing; anc

2) a heavy chain polypeptide comprising an amino

acid sequence represented by amino acid Nes. 20 to 468 of



MB-231 cells. Figure 33) is a diagramsnow ng the ADCC
activity against A349 cells. Figure 3C) is a diagram
showi ng the ADCC activity against PC-3 cells; Figure 4
is a diagram showi ng the presence or absence of the
CDC activity of an anti-EPHAZ antibody is 26 against
various ce=1ls. In the diagram "-**" represents
P<0.001. Figure 4A) is a diagram showi ng the CDC
SE6Y i tND :0f1 4SH3UB-thags nstncd/DP s Mh@3Fhded | Bigii gt Lin
4B) is a diagramshow ng the CDC activity of SH348-1
REFRITTRT 1 PB4 L sinFiguram4) isia skagramn shonwagented
the CDC activity of SH348-1 against PC-3 cells.
P feUBCiS ¥eS di Agrem ZHow hgS Ehel I act3 Vi ty ofe
SH357-1 agai nst MDA- MB-231 cells. Figure 4E) is a
“REgTam shiowi Pt he CDC  activity of SH357-1 agai nst
9.cells. Figyre 4F) is di agr.am showi ng t he CDC
Qgﬁi {i ff}*l"’of -éﬁ%s%-ﬁ adai ﬁgg‘vpc—as A1ERdY Bi gdir€3sA) s
di m Wi ng EPHAZ domain . structure prediction
aglnab?)%{ 'po%% (Sqqhgf“l n EPHAZ, Of - EPHASECD SENITIE NG,
RN At M sde Cohligh a5 e, perid des, for epitope
determ nation. |In the diagram I ‘gand- r'epresents a
I3eandybbndi Re1 LV_EﬁdeFN%leﬁﬁﬁkﬁ%ﬁQﬁ§t%e'?Q%QE@Ctin
tvpe 3 domain, TMrepresen-s a transnmenbrane region,
dans ikditnase afeprres efdlsl @ving osj e kjjpase dommi n, and
SAM represents a SAN domain; Figure 5B) is a diagram
showlngat belppeperce apmnoabisdmee a0f arfi@obiardidN@equence
activity of an anti-EPHA2 anti body for EPHA2-ECD,
ERITSSSNC S o |arNnaret IRNINGs C1 Rigurle® %) 3B) aD NO: 35
o] g%ir%gm showi ng the antitunor activity of SH348-1
&g &S tS YR 2385619/ - -ransol an-ed nice; Figure
6B) %s a di ag{r am show ng the antitunor activity of
SE357:! 1%afar HECPVDASMBODRE 186%- AraRgpnaneed 2 Bequence

represented by amino acid Nos. 1 to 119 of SEQ ID NO: 29
in the sequence listing;

3)

o3}

poiypeptide comprising ar amino acid seguencs

ot

represented by amino acid Nes. 1 to 112 of SEQ ID NO: 37
in the sequence listing;

4) a polypeptide comprising ar aminoc acid seqguence
represented by amino acid Nos. 1 to 112 of SEQ ID NO: 41
in the sequence listing;

5) a polypeptide comprising an amino acid segquence

repr

D

sented by aminc acid Nos. 20 to 468 of SEQ ID NO:
107 in the seguence listing;
6) a pclypeptide comprising an amino acid ssquence

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



- mce. In the diagram the error bar represents a
standard error (n = 9); Figure 7A) is a diagram

showi ng the binding activity of SH348-1 to an EPHA2
ex-racel lul ar region pol ypeptide; Figure 7B) is a

di agram show ng the bi ndi ngyactivity of SH 357-1 to an
EPHA2 extrace=lul ar regi on polypeptide; Figure 7C) is
a di agram showi ng the binding activity of Ab96-1 to
an EPHAZ2 extlyaepitidleacompgiienngobypeptinde ackidgsreeuénics
a di agram showi ng the ligand binding inhibitory
TRAGSATT e 3Ty SHB4S: 1BCiSHABE -1, 20and Apdb-d4f SH gur el
i s a di agram show ng that SH348-1 and SH357-1 have an
4t ﬁﬂﬁ%fswﬁ%ﬁ i ‘P tHS ‘ephri n_- Al-

depelrédent horél ation of EPHA2 tyraqsine r.esi dues,
Fi guré FoPFCsYZSH- é‘ream‘m@hd\ﬁ/l Ry talrlle aB‘tﬂnlol ﬁele sequenc
deI etion nutants .of EP jdenti | f
Fgure 1 nff 5% aé“‘d} sbL ac‘ﬁ
18_@34% ltr;,;o ue,_J;I{ 1| 2. of EPHA2 F| gure 1lB) is a
di agr am show the tect ‘on of the del etion nmutants

of ER RYRE J1e (ak Eig 1A).: Figure .
110 plé%a?%l gygr;ém ghovn\ﬂ% teiﬁelplrceac :é\‘}ﬁp% gk ld = HJE“/ Spee

Adp el etdan pptantso ofcEPH: . Bgwe 213193)of SS@ di fAgf@M o1
showi ng the detection of the deletion nmutants of

EPHAZ arecudMVEF nenirane in Figure 11C) ; Figure 12A)
is a diagram showi ng the binding activity of

hSH348-) 12T palyremw tERHAZ cawtriaceld wrarmieg @rid seguence
pol ypeptide; 28 Figure 123) is a diagram show ng the
ltﬁmcﬁfrfg“e@dubxytaynmo r@msﬂqs T3t cc@are EPHA2 SEQ ID NO: 99
extracel lul ar region ' polypeptide; Figure 120) is a

h ag?ean%%b%% tHEBidding  activity of hSH357-1-T1

to an I§P tracel& ul ar_regi.on po IP%/peptlde

peptTtide compr 1ng ino aclid seqguence

represented by amino acid Nos. 21 to 134 of SEQ ID NO: 91
in the seguence listing;

12) a polypeptide comprising an aminc acid seguence
represented by amino acid Nos. 21 to 134 of SEQ ID NO: 99
in the sequence listing;

13) a polypeptide comprising an amino acid seguence
represented by amino acid Nos. 20 to 468 of SEQ ID NO:
13% 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 th
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13) a polypeptide comprising an amino acid seguencs
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presented by amino acid Necs. 20 to 138 of 3EQ
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9 ir the sequence listing;



Figure 12D) is a diagram showi ng the binding activity
of hS: H357- -T3 to an EPHA2 extracel |l ul ar region

pol ypeptide; Figure 13A) is a diagram show ng the
conpetitive inhibitory activities of hSH348- -''1 and
hSH348- 1- T3 agai nst the angigen bi ndi ng of SH348-1;
Figure 133) is a diagram showi ng the conpetitive
inhibitory activities of hSH357-1-T and hSH357-1-T3

agai At £hBCANPEEA K FEMAE 16A NSHRB7 2Rink Gwris B4Ausnse
a di agram showi ng the activity of inhibiting the

TS SRS e RABMC MosoRstsyl &4 dif of38 EFIHA%Q v dite
r4e5i4duq_s by hSH348-1-T1 or hSH348-1-=3; and Figure
Yy &% RHHENS sHoWi™F t he activity of inhibiting
t he Wit _~Al-dependent phosphorylation of . EPHAZ?
tyr ogieﬁear %gi”éfuge“g)ﬁ%“héﬁg‘ggfffgf 6 ASHSS 2EA63 Se&dce
Adle daf: Landy 1 ng Qs Lhe Jdwentd an, 4 ndtd ).
she present s%em _| caatkilon, C%h'e t‘er“nsjz'?’c%ﬁ%‘e:g‘%%f N
TAUNDY "l e diged dd the :save sense. 29 In the present
specification, the term"dgene" is nmeant to enconpass

not aslyaDiAlltepalise BNArtikengohn =6BNA 2N¢ GR¥Aence
t hereof. Thus, the term "EPHA2 aene" in the present
Hapverttd rore e oo npaisse Sa ERHAR ONA, 1 RN 3 € NA, SE@b NO :
CRNA. In the present specification, the term
IPolynudleestdpends lisednigry t he same sense as a

nucleic acid and al so enconpasses DNA, RNA, probes,

ol i g8RUCReSPLI®SPTiRG FOMBELS 1NN aphergres@mnid sequence
sﬁpecﬁi fi c,_agt/é %% the terns, " po_éﬁ{ep: i de” and "protein”
L U8 S tHho ™ e ifF L diNGer ent i &t ebB4 Het weerio:
1'2;5 the present specification, the term"cell" also
griconpasses’ TeIT'8T miHdiRA diHl® ani mal and cul t ur ed
Cell%@) a polypeptide comprising.an aminc acid seguence
represented by amino acid Nos. 21 to 134 of SEQ ID NO:
131 in the sequence listing;

(37) The mouse nybridoma Sh-348-1 (FERM BP-10836);

.(38) The mouse hybridoma SH-357-1 (FERM BP-10837);

(39) A pharmaceutical compesition characterized by
comprising at least one antibody selected from the
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 to (1) to (36);
(£1) A method for inhibiting tumor growth in a mammal,

comprising administering any antibody selected from the
\

group consisting of antibodies according to (1) to (36),

(39, and (40);



In the present specification, the term"cell malignant
trans format ion_" neans that cells exhibit abnornal
growt h, for exanple, |ose sensitivity to contact
i nhibition or exhibit anchorage-i ndependent grow h.
Cblls exhi biting such abnorpal growth are referred to
as "cancer cells". In the present specification, a
proteln havi ng eqU|vaIent functions to the cel
ﬁ@/lgﬁﬁnmefPéﬁsﬁ@ﬁnaﬂpeﬁlta@ﬁlWUﬂ@ra@dbM-n eelcorgriowt o
act|V|ty or the like of EPHA2 is also referred to as
<r-_4F>HA2 q=*at0ﬁ§rpf2é‘semn dEE it BT tife a erumor
_phoryé§§ _ of tyrosine residues" neans that
mﬂﬁﬁ?# s contained in the am no acid sequence
%eetld%lg%e ghos%%or | ated. Whet her or no
yr03| resi-dues “ar éﬁ@s&ﬁo@?ﬁ&ﬁ@& &ﬁ“ﬁ§ang O
ed,- for, a ,. based on the a=finity of the
§§btf§e forganegh?ﬁ%ﬁdhosphotyrosine anti body (e.qg.,
Ant)i nPResehetyr oelve%,sro&eaew iRant %@l%HRRe%OQJdugat e
(nanufactured by MIlipore (Upstate;, #16-184)). The
dgﬂdxaﬂﬁ@ resi dups ¢y be determned to be
phosphoryl ated, when the peptide binds to the
@it)i bodyrhbr tthe presemrtingpeci fancdtdcery, ushed er Most ce
"ability to phosphorylate EPHA2 tyrosine residues”
gafarding tam (ehility to phosphory~ate Tyrosine
residues in the amno acid sequence of EPHA2. Whet her
or not an antibody has the ability to ohosphorylate
EPHA2 tyrosine residues can be determ ned, for
péi(‘&?rﬁdiaéj°soy°1 ncthoat TR anti body and EPHA2 and
t hen exan1n| t he. presence or, absence of the

affi A Shé CEPBR2 PEGSSRT antiS piéEphét y1og§inénti-
Qd In the resen eC|f|cat|on t he phrase
e‘ﬂézltrJea%/r}on an ﬁ-ﬁzopr%t Fh BXPE LT OH T BV e
gty wﬂaﬁrfi@%~erat@;%i reéueispg%{s%ﬁodcor\!mhef o of

not an an haS-‘ an feCt decreasi ng a'n
il 8yl Gk RBies and has ADCC and CDC activities

|_l
f—

against EPHAZ2-sxpressing cancer cells. Furihermore, it
has been found that the antibody has excellent antitumor
activity in vivo.

Furthermore, a pharmaceutical compecsition for cancer
treatment comprising the antibody has been provided.

Bri
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ef Description of the Drawings

Figure 1 is a diagram showing Western blotting
results showing the presence or absence of the activity
of inducing the phosphcryiation of EPHA2 tyrosine
residues by -an anti-EPHA2 antibody. Figure 1A} is a
diagram showing the results obtained in the absence of a

cross-linking antibody, wherein the upper bar shows the



exam ned, for exanple, by incubating the antibody and
EPHA2 and then quan-ifying the EPHA2 level. In the
present specification, the term"EPHA2 |igand" refers
to a substance capable of serving as an EPHA2 |i gand.
Speci fic exanpl es thereof capg include GP=- anchored
pl asma nenbrane proteins ephrin -A to eohrin_-A5
(Annual Revi ew of Neuroscience, 1998, vol. 21, p. 309-
r®$@ﬂto3forla ﬂﬁéOpﬁese@Ddapeadﬁ cati dowetrheatresimows the
"cytotoxicity" refers to any pathol ogi c change in

TesllEs drd eef @ns ime i wntto tdidvediinj uFyobue aBsois a

to any structural or functional damage to cells such
SRR SEPEAPEgE N SdinRsilEdt iHFadnadas thehporssorsl of
br eakage, . danage of. mtotic aoDaratus, and decrease

STR SParaid e i C4dt i VNG e the Pﬁ@°§r@§enf“owq ~he
She ification,. . the term cytotoxic actlvlty refers
o gﬁ“ac$|V|gydkh§P“&§ﬁ§e Eﬂ59§ dP&X|cP?y SR ¥Shé& e
Hresent spegi fjcati-en 2AQ§015% pymous W th

antlbody dependent ce ul“ar cyt OXI ity and refers

to arfgaeti on:theoughwakchnBeY nEeReREQLr bEarLng cells
adhere’via the 4c"~ rgceptoPs tggtﬁ BEC‘BO?T?éﬁgng—

ranrtilbediseswaound na Hr swrface Anligens i tt%fegeatc 08/;lS;
and kill the target cells. An ADCC activity is also

a

orfefierdued nigo zasisanr<ants Hodydependeittieylekeri &y an ant:-

activity and refers to an activity that causes the
SRdct ieonichisy . ADCQuaet ERit yscandbegreasshedihy the
met hods usually perforned by those skilled in the art
r@vd-¢an obé nEa@suried, thef G s, saceordi-Ag nika ng

met hod described in paragraph 3)-2 of exanple 3 in

DPC¥s e M eiSedt fAlCatibae” [9R Tt Hdopiseddist resuits for an

e
CIfI tion, .the t CDC' is 1 synonynopus Wt

6%|‘I’p #%%t a&’é‘p’é)r?dje \%C-,’/\r}]t'o}a@@ tne( yL‘0w¢r epE spews the
results Zor an anti-b-actin antibody. TFigure 2B) is a
diagram showing the results obtained in the presence of
cross-linking antibody, wherein the upper bar shows the
results for an anti-EPHAZ antibody (D7), and the lower
bar shows the results for an anti-b-actin an*ibody;

Figure 32 is a diagram showing the presence or
absence of the ADCC activity of an anti-EPHA2 antibody
against various celi lines. In the diagram, "»*"
represents P<C.0X, and "~**" represents P<0.001. Figure
3A) 1s a diagram showing the ADCC activity against MDA-
MB-231 celis. Figure 33) is a diagram snowing the ADCC
activity against A349 celis. Figure 3C) is a diagram
showing the ADCC ac:iivity against PC-3 cells;

Figure 4 is a diagram showing the presence or

absence of the CDC activity of an anti-EPHA2 antibody



activity refers to an activity that causes conpl enent -
dependent cytotoxicity. The CDC activity can be
nmeasured by nethods usually perfornmed by those
skilled in the art and can be neasured, for exanple,
according to a nmethod 32 described in paragraph 3)-3
of Exanple 3 in the present speC|f|cat|on In the
present specification, the phrase "having an :
sy it dtnora retisvides 14, Vino'tHEeans gav, ng the' acdrddan s
of inhibiting or reducing tunor growh in
RUhdiGlbeaFiggrani4aal lISndi viidualas, sWeetimer tOfe romc an
anti-EPHA2 antibody "has an antitunor activity in

3 oritearr et béard regk bys el Piyd$3 1dilal ¢yl per f GringntebyiB)
these skilled in the art aric can al so be exam nea,
¥ore e SOl ngle t ePE et o o »f PeBhddl ageinsc

riate dose of the anti- EPA2 antibody is
ﬂ%’& a%ET‘ISt -on&adPy Sadmni'st & €398 3 eV ingBsadE to

tunqr ce MDA MB- 231, cel | ) ubcutaneousl\
alnfspﬁyar?t dﬁ‘nqg}oge e lD L*B?Jc]:a 40) is a

CL%A J L t
%ependentgo::wﬁgr? N ajﬁﬁg?c{fg‘ e sdsc‘:oﬂgarﬂeda%‘étv\%e MDA~

Mie; 3 nuda 1 cerand antie ERA2 antihody: unadmi ni stered.

i

controls. The anti- EPAZ antl body "as a test ‘substance
Lot -becy det TR o2 Naye AR antd 1 LaDr AchiM tyFing 5
vivo", when the tumor volunme is significantly smaller
Jira d e rireevirddiathd nchbeacont 1 o) sof Eaghs i1t heaheavypc-3
and |ight chains of an antibody nolecule is known to
dmyviest hree conpl enmentarity determ ning regions
(CDRs). In the present specification, the
conpligmermeabit y ideteerdiiat reg rdgivoms; GfPRAR atdridiody
are represented by CDRHL, CDR7, and CDR -, for the
%W@hﬁﬁent%quyfdéi%r@ﬁl%lﬁfger%bnlsom the BBBAY, ch@i n
Egé;r CDRL2, and_CDRL3 for the conplenentarity
: 'ng?ﬁ'-e‘m s of Nt he Vi g et nl—-Q3Wnidh t#ee

rese SstOe:mf atlon theterm eplt%pe

2pTl itope determination he diagram,

Ligand-BD represents a ligand-binding domain, FN3

o]

represents a Zibronectin type 3 domain, TM represencs

4]

Cransmembrane region, Trk kinase represents a tyrosine
kinase domain, and SAM represen=s a SAM domain;

Figure 5B) is a diagram showing the presence or
absence of the binding activity of an an=i-EPHA2 antipbody

for EPHAZ-ECD, FNIII-NC, FNIII-N, and FNIII-C;

Figure 6A) is a diagram showing the antitumor

activity or SE348-1 against MDA-MB-231 cell--ransplanted
nice;
Figure 6B} is a diagrem showing the anzitumor

activity oI SE357-1 against MDE-MB-232 cell-transplanted



means an EPHA2 partial peptide having antigenicity
and/ or inrnunogenicity in vivo in animls,

preferably, mammals, nore preferably m ce or hunmans.
The epitope as an EPHA2 partial peptide having ‘
antigenicity can be determfed by nethods well known
by those skilled in the art, such as by an

i mmunoassay, and can be determ ned, for exanple,
naceor dimgtihe thegteh) onhagemebhodaknrabirebenasi gus
partial structures of EPHA2 are prepared. For the
sprepardt eomrosf (rhe Partial structures, oligopeptide
synt hesi s techni ques known in the art can be used. For

exanpr&1ra 287 é§ of dsaguent FAPNYNShaheepipdiypepcttusty

Qf . ropriate |l engths fromthe C or N-termnus of
OEPﬁﬂggggl

bPefar eF Ui fF~a 3§6re Wrledomsidiari ®elypeptide;

techpiqugcngl kgomnd,bg those skilled in the art.
Then® *¢WeSr é5¢t Vi fyIORITAE SHRYIBEdyPEoPLREsRT activi
opoLyRepLh des, is, sthidied, A ecqgnilion site |

%

~ SQ-'-"Q.
FOUGRrYy deter Minéd, and shorter pépt irdes “hr EOLHERP-1de;

synt i,.Zedo~The .r eagt i vi- 1 bhese.pepiides_can_be .
ot uch i o {Rer GBy aet et he TRETES: Fhser- 1ARECAF AT RS
oEPHAZ ¢ - 1} ERHAZ e e Jrucheatdde sequence 2k the . ;
EPHA2 gene and the am no acid sequence thereof are

r ecorted-assEPH reaeptohm ARolvAngenBankifAE6es5h8Nng
Nos: NM 00443_ and NP 004422, respectively) Moreover,
irhébhuokgoticde wseguenod o 33t - 19pex Isgadi, ngnkr am®e-1;
(ORF) in the EPHA2 gene is described in SEQiD NGO 1
i n thegsequénde ki dtkagamThboanhgotaetdSB348sequadce
thereof is described in SEQID NO 2 in the sequence
SEst'raghare e fcoitien oIERHAL kdltsmoendtenpasses -Al-
proteins which consist of an am no acid sequence
IGRRPGER f POMSHE T IEPIIAP Nafitn & PR D Weqiémce TRy 1dNE S /
subs%itutio del eti.on, ddi.ti on of one or nore

or
amin %%E?ﬁsTgn&shﬁvglﬁﬁragqﬁﬁQHFEHttB?oPB@F&BP oz
d@ggEYE$ynﬁfE§A¥§ ég ﬂgﬁéi %g%yggﬁﬁ%%EEQ%@%%Efica:ion;

Site-specific exoression_ ne
Figure 11A) is a diagram showing the reactivity o

th

SH348-1 to deletion mutants of EPHA2;

Figure 11B) is a diagram showing the deteczion of
the deletion mutants of EPHA2 on a PVDF membrane in
Figure 11A);

Figure 11C) is a diagram showing the reaczivity of
SE357-1 to deletion mutants of EPHA2;

Figure 11D} is a-diagram showing the detection of
the deletion mutants of EPHA2 on a PVDF membrane in
Figure 11Cj;

Figure 12A) is a diagram showing the binding

)

activity of nSH348-1-Tl1 tc an

. polypeptide;

Ty

PHAZ extracellular region



The EPHA2 gene has been reported to be highly
expressed in many cancers, par-Licularly, breast
cancer, esophagus cancer, prostate cancer, gastric
cancer, non- small cell lung cancer, colon cancer, and
glioblastoma nultifornme. Segci=ically, the expression
| evel of EPHA2 in each <cell and/or each tissue can be
neasured to thereby determne the state of nalignant
tranSfigpnat i8R) and/ or diggnaer seekingr sehothatngan be
attributed to EPHA2 over- expression in test sub-~ects.
A eBer 0 Ta RSP Carice X &t amiiBiAS e aseprlasisitorregion
| evel and/or activity of EPHA2 has an activity of
BOYR5iR ¢ ‘cel | mal i gnant transformation and/or cancer
cel | grqm&hqugriguted.toVEPHAZ. Thus, . test substances
are COAPACt éd wi th BPRASITBRprESYrng C8FI &1 4nd%
suhst.ance Ak i-rhiqbi-t.s .t he | exoressien | evel .and/or .
aza“c“t*ﬁ{/llq{]yy %cﬁ %’ can e sé 'éc?'ér%&ezst“c;( tHereby St éerr "
ar. antj.tunor subs-ance. In this context, siRNA
JQ?¥€%§%§§%&2 i nhi bits EPHA2 expression and can be
used raguaB anbit YRDE A4eRtanTRe o33 ngsSRYAgaI RSt
EPHA2 can be produced by: designing, based on the
Fuicleoty der sepBIce -of 3 ERHAZ. RN 2 RNA eonsi 1ISH1dW rafion
a partial sequence of EPHA2 nRNA (sense RNA) and RNA
reongresttiingg ;of a nucl eoti de sequence conpl enentary to
the nucl eotide sequence of the RNA (antisense RNA)
synt hEgiuzieng 3fhe 1RNAs diyaca aghedrioealn gs yrmeh esimp erfre tthorg:
known per se in the art; and hybridizing both the
BB Herr RS- 1 V4T %S prlefleYrAf 1hatl aasequentdd of - ohe
or . nore nucleotides called an overhang sequence
AFFouE - b’ BotmdP o RIS éiid B> ach of the sense
and %nttggn 5 JRNAs constituting the siRNA. The . .
over *Sea enceSi & EF R SO NS MYEE 4 1¥%hg
a5 {i1; pratects; the RNA, - firgm %‘P—‘:Jb—elaf'ea LY Segpence, of
prefierabl'y —to 10, nore preferably 1°R 7" even more

5 £f esablye 2 UGl &0t 088 GaNb s sH357-1;

Figure 14A) is a diagram showing the activity ci
inhibiting the ephrin-Al-dependent phosphorylation of
EPHAZ tyrcosine residues by hSH348-1-T3 or nSH348-1-73;
and

figure 14B) is & diagram showing the activity of
inhibiting the ephrin-Al-dependent phosphorylation of

EPHAZ tyrosine residues by hSH337-1-T1 or hSH337-1-73.

Best Mcde for Carrying Out the Inveniion

cumor" are used in the same sense.




be used. 2. Antibody agai nst EPHA2 (1) Preparation of
anti gen Exanples of antigens for obtaining the
anti body of the present invention agai nst EPHA2 can
include a full- length pol ypeptide of EPHA2 and
partial polypeptides thereoly and can nore
specifically include a full-Tength polypeptide of
EPHA2 and preferably an EPHA2 extracellular region
pol yfeptihde presrsits tsipeg idfi cart iam ,ne-heacigkns egpaee s
represented by amne acid Nos. 1 to 534 of SEQ ID NO
4Nt tie seperes Inst iog)y Dbk eopr ed es@bhBNA <paréod)
pol ypepti de of the EPHA2 extracellul ar region
HHypepid dRNonpri st org- afhard néreciteéwedidtid® gene” in
represented 36 by ami ne acid Nos. 426 to 534 of SEQ
T NS T ATHEE D Sl eee@PaE $9y, ERiVeh Mdhe MRNA, cDNA,
%&efprably a partial polypeotide of the EPHA2

raeet 1 ul ar regi on pol ypeptide conprising an am no
aci d ;sequence represented.by .amno,.acid Nos. 439 to
534 0 Sé% %%“N%%”S S%n“t‘ﬁé%“&aﬁ%ﬁcé““l i%t7hg, and
'gc%i%@lélveeogtf)@g'al Pseq:Qé(c ald'gl 08 al, Al béé{éé Yag@8M M:ieic

ci d sequence or ‘a carrier to these seguences.
£ & et expdw| @scdhes €04 s crn | netalde, pobypepti des
consi sting of consecutive partial am no acid sequences
of i g@ud east i G &) 4¥ed asi dseand derivatives obtained by
adding an arbitrary am no acid sequence or a carrier
t o t hesehssequenrces.sdat:thics wiant, exthe tthe-PHA2
gull -1 ength pol ypeptide or the partial polypep-ides
thereofrustd’ asn@n' aneigen” can beedbtaihed: bystagsi ng
the EPHA2 gene or genes of the partial polypeptides
¢of prrexprassed-ierdpsivestls by genetic engineering.
EPHA2 can be directly Purified, for use, from human
t unor!t i S$UEF SFeY USRS Tel iR - It e gV |~ ate " also

full- |engt hﬁ%ﬂ%pe tide, o!dt he ga” [ ﬁl go_l ypepti des .
THET TS TarC be: Synt heRT Bt 1A Vi £ 182 br 20B- GRnedrBy cells.
CaushﬂQiﬁ%?%mesent specification, the term "cell
malignant transiormation" means that cells exhibixz
abnormal growtn, for exampie, lose sensitivity to contact
inhibition or exhibit anchorage-independent growth.

Cells exhibiting such abnormal growth are referred to as

In the present specification, a protein having

equivalent functions to the cell malignant transformation

Q1

h

activity and/or cell growth aciiviity or the like of EPHA2
is also referred to as EPHA2.

In the present specification, the terrm

"phosphoryiation oI tyrcsine residues" mean

that

n

tyrcsine residues contained in the amino acid seguence of

a peptide are phosphorylated. Whether or not tyrosine



cells by genetic engineering to produce the -

pol ypeptide. In the genetic engineering, specifically,
genes encodi ng EPHA2 or partial pol ypeptides thereof
are incorporated into vectors capable of expressing

the EDHA2 or partial ool voggti des thereof, and the
EPHA2 or partial polvpeptides thereof can then be
synthesized in a solution containing enzvr~,es,
reghsiueat ese angsenergyal3rc sabsbanceemecessdoy fapmple,
transcription and translation. Alternatively, host
baskls opf thehar pnskar Yot &coPepaukiar yorresrcam the
transforned therewith and caused to express the EPHA2
PO SPAPEYAP SpEy FEPLPPEY tiRefeof ANG * CHICANR A Y& Ogésir ed
protein. cDNA of the partial polypeptide of EPHA2 can
B AP el C LLof s IS5y ATEO A e S50y dg bore

hain. _reagtion (hereinafter, referred.to as "PCR')
B N T e

1988); .239,. D, A NS Rey f d.ysi fide minde
d%ﬁ“ fgiﬁrégéfﬁb %8@%%%%Férdgrésqg%§}eﬁ%ig% Tl I
tRY MR snspeeldi.cally anplifying EPHAZ cDNA or DNA
encodi ng the partial polypeptide. Exanples of in

Vi tronpeh¥pgptikdarsypthesisaknehydens Bubkmargprnotty to
limted to, the Rapid Translation System (RTS)
phesgihactyised P HRAEC hey rdisagreo stasdsivear'p . rdbearpltes aof

t he host prokaryotic cells include Escherichia col
agrid iBacitlol péospiitddviisiteTo ymearisfcormas itchese iosthacelrisio
wth the gene of interest, the host «cells are
Frigh sesreed swicth Tpis dWoeeh8Es C&oRpri ngnalbody nas

(epIqun.,_.e.,_repLication origin, and a regul atory
t@@q@éﬁcé@erﬁ%éﬁ@%?ﬁ%’@ﬁ@ci@s}@onﬁéﬁqqﬂf@ WiasH dugs can

hposts. Mreover, it is .preferred that, the vectors
ShN T HAVE D  Sequidit® tHat" e ar SHpart" pHeto 5O %Y

aracter (phenatyp sel ectivity to the transforned .
agqe AR (I%o_s“tnver}/u ke?raymojtsnl Tells %rn“cso“nr'bca“s LTI °F
MR Lebralies, dNSeR! opeasor ad I8 ik osine
exanpl e,
antibody.

In the present specification, the phrase "decreasing

i

0]

an EPHA2 protein expression lievel" means that an EPHA2

protein level 1s decreasea. Whether or not an antibody

]
=

has an effect decreasing ar EPHA2 pro=ein level can De
G pro= » level can be

examinec, for

D

xample, by incubating the antibody and
EPHAZ and then quantifying the EPHA2 level.

Ir the present specification, the term "EPHAZ
ligand" refers to a substance capable of serving as an
EPHAZ ligand. Specific examples thereof can include GP
-anchored plasma membrane proteins ephrin~Al to ephrin-A53
(Annua. Review of Neuroscience, 1998, wvol. 21, p. 309-

345).



nonkey COS cells (Cluzman, Y. Cell (1981) 23, p.
175-182, 38 ATCC CRL-1650), nouse fibroblasts N H3T3
(ATCC No. CRL- 1658), and di hydrofol ate

reduct ase-deficient strains (Ulaub, G and Chasin
L.A, Droc. Nat!. Acad. Sci ., ,USA (1980) 77, p.
4126-220) of Chinese hanste?‘ovarian ee=ls (CHO
ce_=s, ATCC CCL-61) are often used as the vertebrate
cel | sn theughethatvertebrateGehl, s tacernef |inited
thereto. The transformants thus obtained can be

"oyttowoed ¢ idgtomaifng st & ostandarat eEtdipds anth@r e abie 1s
within the culture to intracellularly or

aggt recelrisulnart] yrgnoduceliitteet piol ypgptodtde 1efo ivat errgst .
A nmediumused in the culture can be sel ected
S&ppcepricat &y faessridingg damaee adoptedd shestcrceld DN om

- anmong variogus nedia routinely used. For Escherichia

CeEAVage oA 1EREASE 1 Odn AIB bt Um Gptdnssaiia breakage,
séupol enented wi.th an antibiotic (e.g., anpicillin) or
FHTES N Be 0sdd 3PR& el Huntdsaadien 1n various

@C%EEquLmepr extracel lularly produced by the

- - LTS

nsf ormants in the culture can be separated and

pur i thednby yariaus s ,sepat atiqn progedures known in,
t he art.usiﬁg t he pﬁ?s?gér g%?%ﬁér??ésf“gﬁenfggp'ox*c
aRrARekhi"eS e A<t he ldrke Of: 1ihe, dHpt eif s the;
procedures can be exenplified specifically by
cdtteabent twi.t h usual protein precipitants,

eln
tr

ultrafiltration, various 'liquid chromatography
t echinqubs pseehnasspekecular isnevechr epakogbaphyus
(gel =iltration), adsorption chromatography,

Wilgh- exdhange clremeteogr aptiy,ui3d affdtmidiyity and refers
chr omat ogr aphy, and hi gh-perfornmance |iquid
teohrorgtegriaphy NraRot) widical Vsiyvs reardtoorbeaat hgnsellis

t hereof. Mbreover, the reconbinant protein to be
aERSrEsYed TE&n ¢ FRARBECES 6ohithst Fdi pertéshdues to
a%%%%%%%eseﬁﬁhngQ&%%'gﬁgggéérg%{fgggé-f% target cells

and kill the target cells. An ADCC activity is also

L]
(
Hh

erred to as ar antibody-dependent cytotoxic activi=zy
and refers to an activity that causes the reaction. The
ADCC activity can be measured by methods usually

performed by those skilled in the art and can be measured,

Hh
O
]
(]
>
8]

cample, according tc a method described in paragraph

In the present specificaticn, the term "CDC" ig

CbC

hE

synonymous with complement-dependent cytotoxicity.

()]

activity refers to an activity that causes complement-

dependent cytotoxicity. The CDC activiiy car be measured
by methods usually performed by those skilied in <he ar-

and can be measured, for examplie, according toc a method



ng protein on a nickel affinity colum. By conbining
t hese net hods, the pol ypeptide o= Iinterest can be
produced easily in large amounts with high yields and
hi gh purity. The anti body of the present invention can
be obtai ned by inmmuni zing gginals with the antigen
according . to a standard nethod and coll ecting
anti bodi es produced in vivo, followed by
dewdrfiibeat iion paMageewdr ,3)arlt idodkapadud g eeld pridsant
produce the antibody against EPHA2 are fused with
smgelidriateldns  according to a nmethod known in the art
(e.g., Kohler and MIlstein, Nature (1975) 256, p.
495- 497thanBrREARet SPRC1TégatiNBRochenahrAAei Bbdivésg an
p. .365-367, Plenum Press, N Y. (1980) ) to thereby )
AEstIaBitsh Ay EMiddmdd, Mroim Y N#dhéd dadl activity of
.ant.i.hqdi es can al sa be .obtained. (2), Production of
SRR TorGelGTRC dntiBody S Band] SST6F -SREbo es

i pecif.ically bind.. EPHA2 can include r | ona
aéﬁﬁ%gbgﬁgéjﬁﬁﬁb‘S'sngg%fpggzpy %PﬁdafanPHAgggggnethod
5%%15&5a“@kﬂgahh%niyggﬁggh Lf€i§§hq§§QW-he%£%ﬂ5%M
For nonocl ona= ant i bo y pro uctlon,'The'Té1Iomnng
RHREOSS: iy GRNeIRld Yadieauy 66k r A nd @)t 18 SteR 10 104 in
purifying biopolynmers used as antigens, (b) the step
tofe it REGraRi IR oM dherdihegntigensiartIcQUGtcording
injection, then collecting blood fromthe animals,
tas $Ana nigp ltiheviant ineothed d tear  ddrergofi 4t diter MeHhanti-
timng of splenectony, and then preparing anti body-
Eroduritidp sl |is, rd)r aver Stapafl praapamiing aneel em e test
cells (hereinafter, referred to as "nyelomas"), (d)
SRS RGE 310 pekfast Mg ced 1S fusdiidm MetdiderratiHe -
ant i body- praoduci ng cells and the nyel onas,
subcutarecusly transplanted nude mice (e.g., BALB/cAJcl-

nu/nu; obtained from CLEA Japan, Inc.), and the time-

4

dependent change in tumor volume is compared between th

0]

nudé mice and anti-EPA2 antibody-unadministered controlis.
The anti-EPA2 antibody as a test substance can be
determined to "have an antitumor activity in vivo", when
the tumor volume is significantly smailer in the mice
than in the controls.

EBEach of the heavy and light chains of an antibody
molecule is known to have three complementarity
determining regions (CDRs). In the present specificatiorn,
the compiementarity determnining regions of an antibody
are represented by CDREH;, CDRH;, and CDRH: for the
complementarity determining regions of the neavy chain
and by CDRL:, CDRLz, anc CDRLz for tThe complementarity

determining regions of the light chain.



(e) the step of selecting a hybridoma group that
produces the anti body of interest, (f) the step of
dividing into single cell clones (cloning), (g) the
step of culturing the hybridomas for producing

monocl onal antibodies in |agge amounts or raising
hybri doma-transpl anted ani mals, according to

ci rcunst ances, (h) the step of studying the

bi oathi uhti eseandt bprdingcspeonfi chei esrof "ehétope™
nonocl onal - anti bodi es thus produced or assaying
nseoserri 8He Ipalydliisdg oepageint Slaveny. aderigiavafdiery, arke or
met hod for preparing nonoclonal antibodies will be
iFEs@ogsad Gif vdeéaivivion U0 ge wats Wé@é“rﬁoetps TEATNEGHS /

t he net hod f aring antibodies is not limted
Hér &56. eﬁ@?*é&&hﬁf %“Wﬁﬁﬁy pFBAUBPRGOREI RS GOtHeHA2
t_ han splenlc eLIs.andﬁgyelonas .can al so be used.

BRri e &5Con OF Tt Ge i 4P ST ERRAY oF“péJret i 5 by
rpaod%%%puad%b HEHEH, Riepar ed iy Jhe retfod as sycn as

described above can-be used as anti gens T EoV

AL ﬁlmmﬂs%%ﬁf Of & Q)tee'cﬁt%frmt g Pr rgxamle,
i"nventi on are chenical | y synt esl’ze ‘using
dRINARY MACHONS PrepalLehdI-m ERHArexprassing
reconbi nant somatic cells or the EPHA2-expressing
getorli natuconmid o cadmot henselvem aeror dorgthe a

met hod wel | known by those skilled.in the art, can
rategm raie arsedf asheamdgeRs. (d)udnepar, atdnrgcqfe_ tide

anti body-producing cells The antigens obtained in
eSS dreec i @k sui itpvradjruviart taeldarkiowndsd t hse
skilled in the art, for exanple conpl ete or

SHBI etfe THEWR' S St RIS L 10f Shether™ Mndynemtiiaes of
such as potassium al um num sul fate, and experi nent al

RIS e ST 2 6F W {11 Fes ] MAfogens:s onifmih? 1s

i n. hybri r ration h nown in
prepdared L}/b donado epaﬁf‘aotmoolnameforodcsvvk’molqun well known

by those skilled in the art. Then, the reactivity of the
antibody to these polypeptides is studied. A recognition
site is roughly determined, and shorter peptides are then

synthesized. The reactivity toc these peptides can be

studied To therepy detern

‘!
J
0]
ot
=
0]
]
'g
l_l.
s
Q
'U
1]

1. Regarding EPHAZ

(1) EPHAZ gene

The nucleotide sequence of the EPHA2 gene and the
amino acid seguence thereoI are recorded as EPE receptor
A2 in GenBank (Accession Nes: NM 004431 and NP 004422
respectively). Moreover, the nucleotide seguence of an
open reading frame (ORF) in the EPHA2 gene is described

in SEQ ID NO: 1 in the sequence listing. The amino acid



the art can be used as the experinental aninals

W t hout problens. Specifically, for exanple, mce,
rans, goats, sheep, cow, and horses can be used..
However, mce or rats are preferably used as. the
animal s to be imuni zed, frgmthe viewpoint of the
easy availability of nyeioma cells to be fused wth
the extracted anti body-producing cells, etc.
MTEDVEs ,titdieed ] neagdss ofilidm i cBEQnIDr¥d s actuathy
used are not particularly Iimted. For exanple, nouse
JeFeRes SR RS- A, AKR BALB%, BDP, BA, CE, C3H,
S7BL, C57BR, C57L, DBA, FL, HTH HT1l, LP, NZB, NZW
RF R |Lﬁl*~4§0f§?ﬁ<-rsmﬁ HARE 2 16550 SPPPTERRS St AN ieiges

as Low, Lew s, ague, wel e ACT, BN, and
S CheTORET b Jusae%l ari %eawﬁ%esaﬁﬂeﬁfa? ey fron <ne

Mﬁ nSI?dI(g Ogl:l OI’—“O'Sz(f?’[r‘p e%{Erilllangthan :‘,%I" ’ %thethD,

gr ower stTibutors such

@agé&:%*%rvea Labor at O’E%S ?lﬁm 4@3 t% fhese.

[i neages, the nobuse BA neage an rat Low

&AL eof@1<§¢£@£ﬁrédlp&§-f§?ra@|€n§5 thecn 80i ol st o
be i mmuni zed, in consideration of fusion
conpatd \bldalrhevwgh W ITEE iGeld 6 ass gtasicrd bethbHat fene
Mor eover, mce having a reduced bi ol ogi cal nmechani sm
for alna)a‘.rHHPkK)cgﬁrraerrmmlqcan espatifad nune: diisgdase
mce, are also preferably used in consideration of
@h@reaﬁ$¢gemlmaMDngﬁ@g?rbetm@enlhuhan$yanurﬂase cThese,
mce or rats are preferably 5 to 12 weeks old, nore
PFePRPEB yCBED” 8 MERKS2 BT dT2ACERe ERRABIHE cancer, non-
|nnun|zat|on For the immuni zation of the animals with
B 11 (He"7 et dNBF hantouft | GRASSE herBBT I HRP hosizoma
nown |p the art described in detail in, for exanple
V@ lL?TTT Handbook of Experlnental |nnunology Vo

l. ckwel |, §§|e fic Publica : ,
(198 B é%‘nydt CE AR dsﬁ\?aye W O- ﬁrﬁefntaﬁ‘“-
&@ﬁyngﬁﬁﬁglsé£¥m Tissue can be measured to thereby
determine the state of malignant transformation and/ox

carr be attributed tec EPHAZ2 over-

U

cancer cell growin that
expression in test subjects.

Moreover, a substance that inhibits the expression
level and/or activity of EPHA2 has an activity of
inhibiting cell malignant transiormation and/or cancer
cell growth attributed to EPHAZ.

Thus, test subs:anceé are contacted with EPHAZ-
expressing cells, and a subs:tance that inhipits the
expressicn level and/or activity of EPHA2 can be selected
to thereby screen for an antitumor substance.

In this context, siRNA against EPHA2 inhibits

1
rg
[
e
ro

expression and can be used as an antitumor agent.
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=
M



Charl es C Thonas Publisher Springfield, linois (1964)
can be used. O these inmmunization nethods, a nethod
preferable in the present invention is specifically
illus-rated as described below. 43 Specifically, the
menbrane protein fractions gged as antigens or

anti gen-expressing cells are first admnistered
intradermally or intraperitoneally to the aninals.
SHBNev eczirlse CHMBiZnedinude @frdubided oivhe designing, based
adm nistration routes is preferable for enhancing
SRR PACILeR el cieaneyicel mPURIPARI mRNG, f iRN2enEyh Gt ing
be enhanced particularly by performng intradernal
O4dRi RESTEALT GRIUENESr IO SRmAd ZaNfor(scarsd FeE)orarichRNA
i n-raneritoneal admnistration in later inmmunizations
COPSISAYSI 77t Re NUALE rhiiniSEAISERS RRERA@Ha Shatiorf he
schedul.e of the antigens differs depending on the

DEGHE O6f O SRS s*nt“d Ge i-PrumZed 2% e SnsedifiAdual
sguiherenqes LASrethe g10- IR anthoens ale. ognerald

admi ni st er €d at es pre er a

kﬁb%ﬁeﬁe“nggrﬁﬂl nc”%&e :Pr: %fe% Qﬁéfif% 194, do S at-

“to d-week intervals., Nbreo ose “of T

oaHEh@@aSR@mﬁferﬁtd@@esdhﬁgrvaa the:typee eﬁeﬁeb”BLS or
t he individual differences thereof etc. and

mgerenaklly oafi dele cender eh V@3 h=6Q %cdma,nd&r %fb‘%ﬁﬂ*%i Yo
0.1 to 0.5 ng. A booster is performed 1 to 6 weeks

bpbahdr o phef 8rakhy 2 ft @adhwesk s Heatsein,s il prefieraley
2 to 3 weeks later, fromsuch antigen adm nistration.
RNAst Rogsgenteing the dos¥Pof The amtrgensg bactihece is
booster differs depending on -he type of ani mal s, “the
el BafhdfEeRT Lot ¢ iNiARE PSS demer als y toforche cosdem sofRNA
O 05 44 to 5 , preferably 0.1 to 0.5 ng, nore
pP5f€F§6?€°G 1 fRy sequence’ o preferabiy . to 10, more

preferably 1 to 4, even more preferably 2 nucleotides can

2. Antibody against EPHA2

(1) Preparation of antigen

Examples of antigens for obtaining.the antibody oZf
the present invention against EPHA2 can include a full-
lergth polypeptide of EPHA2 and partial polypeptides

thereof and can more

UJ

pecifically include & full-length

Q.

polypeptide of EPHA2

W

nd preferably an EDHA2

extracellular region polypeptide (consisting of an aminc
acic seguence represented by aminc acid Nos. 1 to 334 of
SEC ID NO: 8 in the sequence listing;, more preferably a

partial polypeptide of the EPHA2 extracellular regiorn

polypeptide comprising an amino acid sequence represented



0.2 ng, for exanple, for mce. 1 to 10 days later
preferably 2 to 5 days later, nore preferably 2 to 3
days later, fromthe booster, splenic cells of

| ynphocyt es contai ni ng anti body- producing cells are
aseptically extracted fromthe animals to be

i mmuni zed. In this procedure, their antibody hers are
nmeasured, and animals having a sufficiently increased
bantimbody atiitieNogan 426 used 3ds cfodEQe s oiNants hadyhe
producing.ceLls to thereby enhance the efficiency of
SERAEgengghseguens  peycsdmogs. tBedrplags yofe pet:ads f or
neasurlng the anti body titers used here can include,
PR PRET LFENPEed o EBRIAR &rd = aEteﬂgmlarhereamqrbo;daivmemF de
measyr enment _according to the present invention can be
CBE‘PF&FH’QS By Brfeddds &8TUGESEr MFEF SFENGRA fyr amino
a ¢ordin to,Eégﬁé First, the ourified or
Eé Slly BUrﬁplé “arft Pare *ads drbed ot usme e

1S e sol.id.phase such as 96-well plates for
"E% %% Furthgrnor%“*gﬁflggn?lﬁhgdsé?ﬁﬁﬁléﬁffﬁl6ﬁ§§é ary
a8ihLAGR ks seauered Wl i RLoLeins nrelal ed do Lhe

ces

anti gens, for exanple, OVI ne serum Um n-er emat

rureherebabhned o6h thelr@ &S caRSATC1 e p AW JARa%d
washed and then contacted Mﬁth séﬁlally%&%llute

ceanplsesngeof. coMBdser tSeiUaras ar iafns atidedi®Ences of
such that the antibodies in the sanples are bound to
atthé eaant kgemsnod&cily taer e vaenzyredoakeled by adding
anti bodi es agai nst the nouse antibodies are added
apherstis ragys egéndary i caseidvedices csueh dahatidrheo these
secondary anti bodi es are bound to the nouse

S&AtFBGEFes. After washing, substrates for the enzyne
are ?dded thereto, and, for exanple, the change in

absol bahtes caiked¥by cBEoE HAYeFBphEAENBabegOBNPEPTide

or the partial polypeptides thereof used as an antigen
can be obtained by causing the EPHA2 gene or genes of the

partial polypeptides to be expressed in host cells by

EPHAZ can be directly purified, for use, from human
tumor tissues or tumor cells. Moreover, the EPHA2 full-
length polypeptide or the partizl polyveptides thereof

car be synthesizecd in vitro or obtained by causing host

cells by genetic engineering to produce the polypeptide.

solution containing enzymes, substrates, and energy



substrate degradation is neasured to thereby cal cul ate
anti body titers. The anti body-producing cells can be
separated from these spleen cells or |ynphocytes
according to nethods known in the art (e.g.,-Kohler
et al., Nature (1975) 256, 8. 495; Kohler et a
Eur. j. Inmunol. (1977) 6, p 511; Mlstein et a
Nature (1977), 266, p. 550; and WAl sh, Nature, (1977)
éMﬁthncé@S@ecéﬁﬂaEyaﬂ®iefré@ﬁcihﬁtﬁ@heﬁ@acﬁiiﬁsliklon.
general method can be adopted, which involves cutting
Aheeredtsvehyo hettipsildidf eving: t heokd hyousgh e
stai nl ess nesh, and then separating the
%Hﬂ@%ﬁﬁ@e%r@@®c¢©g Lt sorhed efhonebith fAmateagséd to
Eagl e's mninal_essential nedium (MEM (O
PrEpETativh *o?*zhé/e%n%a%wls PaeYREPRide? , theeded red
elomp cells used in cell fusion

eI :
%{?#a]rfbtrw ?‘?Jc %%I\/E‘F/Elo??hl?ted and can be sel ect ed

appr Qpyd-at eJ V... far .use, fraomcell stra known i n
t he z%?{ wever P HEPRT D(%l kAt r?e‘- &?fiﬁi‘n&an be

| l o si er efl ¢ strains for
i C SCEeI 2%?%’0”;2%1@%‘ 0ds ave %ee‘Jﬁ 1&g t%%‘r%ﬁ‘e%s‘aréqam
peeier bl ynaised, i p-consi des ath on. of 5 s conveni ent.
hybri doma sel ection from fused cel I%s 46 I@'Sp:rfgélf?%o in

exadtpl BSR t heseofaing) udex . noaises der §yed, X63; #@g‘&aﬂxﬁgsa, D.
NS1- ANS/ 1 (NS1), P3X63-AaB.U (P3ULl), X63- AgS 653

X6 BD3) 1.5 P2t Do Agdd ¢ SP2F 03 PHAMPGE dp e ds 6T TN
(45.6TG, FO 5149/ SXXO, and BU.1; rat-derived

Dilor RIS Ags 1t 231 {8 ; ammdo himans desévefl LZEB6AR ( SKO-
007) , GMV1500. GTG A12 (GMVL500), UC729-6, LICR-LOMHW2
TP Y 2 o B3%% ARPINE Fa= 1IDNANPAnyod Thesens partias

HGPRT deficient strains can be obtained from for
AR 1 ¥¢reri can Tvpe Culture Col | ection (ATCC).

Thes ceII strains are subcultured jn an appropriate

medi Gf2TFOT= Sextampie, Vit B PAraGidi 1R e WA IRPMNCe#E
6@@&[’@ Sl%lpl er {neegl VVIO,t h_ gl ug{am ne‘LaZPDHré:jagt oet haﬂf?'
(RTS) manufactured by Roche Diagnostics Corp.

Examples of the host prokaryotic cells include
Escherichia coli and Bacillus sub=zilis. To transform
these nest ceils with the gene of interest, the host
cells are transformed with plasmid vectors comprising a
replicon, Z.e., a replication origin, and a regulatory

sequence derived from a species compatible with the hosts.

Moreover, it is preferred that the vectors should nave a

monkey COS cells (Gluzman, Y. Cell (1981) 23, ©. 175-182,



gentam cin, and fetal bovine serum (hereinafter,
referred to as "FBS") and further supplenented with
8- azaguani ne,, an lIscove's Mbddified Dul becco's Medi um
(hereinafter, referred to as "IMDM'), or a Dul becco's
Modi fi ed Eaal e Medium (herggnafter, referred to as
"DVEN") and subcultured in a normal nedium[e.g., an
AS- 7104 nmedium (nmanufactured by Ajinoncto Co., Inc.)
ATEIt &RTi1g 500% FRSlse Fitharob ldayts bafid s cellcd wei .0TRL-
On the day of fusion, 2x107 or nore cells are
I&edlr.edind @i n@eldo Jaisiton fausicre dretdeec itdee strains
ant i body- producing cells and the nyelonma cells can be
PpErfsrare & -apprcopitiatial y ludder PrsondilNdtons Adsat. docinotUSA
excessively reduce the cell survival rates, according
o 8RBt Mods Tendwirt GiF 44 &t Chigrage hAsstemdawarian ce_ls
Handboak of yerimental inmmunology Vol. 1. 11. -11.,
(m‘&ck%ﬂ&s&?e% i95% Pub-2r&at Giie Wed akidrd VEergnLate
d Kahat - A, and Mayer, M M.,  Experi tal. .
ﬁ%%sdoc%grﬁggt (e “zfrﬁéei)s‘aé“Th‘“r%alss ﬁlfgﬂ ir%ciqgeag‘lml“a _
Spingfield, I=linois (1964)) For exanple, a chem cal
met hod whi ch involves nixing the antibody-producing
cel I $nand Lhe roygl-0m8 ¢elilsS JoR a8 nchi ghrconcentLation
pol ymer (e.g., polyethylene glycol) solution and a
fuestdialg reet hath e eh iseo @ estd 1re st mulat-ions Gan
be used as such nethods. O these nethods, the
cohiemi ol caveitrhoth desl 1sipedl f icaldy: eaenplifdad, assoduce the
descri bed bel ow. Specifically, when polyethyl ene
gt Wt diglaused dastergol yner in the high-concentration
pol ymer solution, the antibody-producing cells and
t he Ayé&kgirrcalsies dire triexed L tiurea ceol el erlekted
pol yet hyl ene gl ycol having a nol ecular weight of 1500
ARP IBV00- 2 et SSHRIA BT o- Mo oTlorteh hasdhmaldture ot
30 to 40G, preferably 35 to 38C,_for 1 to 10 minutes,
PELr G B MUt e 18) V5 ectiBn OICHbIS Heheco 1/

§g§ng&ample, an LB medium optionally supolemented with an

antibiotic (e.g., ampiciliin) or IDPTG can be used.
The recombinant protein intracellularly or
extracelluiarly produced by the transformants in the

culture can be sspa

]
Al

D

T

d ana purifiec by various

separation procedures known in the art using the physical

properties, chemical properties, or the like of the

[t

]

ct
()]

protei
The procedures can be exemplified specifically by
Treatment wilth usual protein precipitants,

ultrafiltration, various liquid chromatograchy technigues

such as molecular sieve chromatography (gel

Iy

ltrazion),

adsorpticn chromatography, ion-exchange chromatography,



A nethod for selecting the hybridomas obtained by the
cell fusion is not particularly limted, and a HAT
(hypoxant hi ne-ami nopterin-thvm di ne) sel ecti on nethod
(Kohler et al., Nature (1975) 256, N. 495; and
Mlstein et al., Nature (19%7) 266, p. 550) is
usual ly used. This nethod is effective for obtaining
h bri domas wusing HGPRT-deficient nyeloma cell strains
i ICan IFR CTRARAR I afichdptadrinfr g magiesi Figaid y,
nfused cells and the h brldonas can be cultured in a
'PmﬁﬁﬂQﬁﬁ??ﬁtiﬁareﬁy %ﬁﬁﬁfand combinations thereof.

t t ant brid d
(1) BRGarg / frs. SERGIE BaT: Grared™ rommar™ s

&xaml e, rﬁ\réﬂqu mow"!l 1d A é‘ereaitadljs]“m a5y

nethylcél ose 1~ @aarose |ng cr?ﬁtion
CL th ol
hyblrﬁ%ntlca%p &%ﬁéﬁg ik Jl%r"gla'r_a d %{I!\ff‘J and anlerél““
MSn Sel&g:;% Met hods in Cellular Inmunology, WH
Freemann and Conpany, San Francisco (1980) ) . O
t hes@ymeidhtedsi riche Heismd ieftGodd, | whicomorsihet iide of
particularly preferable. in this nmethod, feeders such
astenadst etars-ldersnvmthcad 44 dropl astlstgai drsowst ook et
mouse splenic, thynus, or ascites cells are
e uf B kdis o lgn wplEte. On the ot her hand, the
hvbri domas are diluted to 0.2 to 0.5 |nd|V|duaIs/O 2
m | AR IFY & ImedicuRm ST 19e1amnGion ot &%ni ng

the diluted hybridomas floatJng therein is added at a
Sorfe et &ty ot %?pﬂzﬁp?n?wﬁ‘“ alfid™ " t s h%rjrﬂorrm%“ carfling

be cont| ousl cuI appr oxi nat.el
WhiT & BPITONT rewj S SR R 81 s MRE§Rucea
t I 3-d
WD e ppg.g éé%é%tﬁﬁ%%i e P ones CBY
vel | sy dyaving argm%%&&a@v%@am A ROy -t ary o f juce the

exanple, cloning by the Iimting dilution net o I's
£6Pesbed 2qhond-tines; and £lo8es,WMIQSE, anthhody:titer
i's

according tc a method known in the art (e.g., Konhler and

(JT

Milstein, Nature (197>5) 256, p. 495-497; and Kennetz, R.
ec., Monoclonal Antibodies, ©. 365=367, Plenum Press, N.V.
(1980)) tc thereby establisnh hybridomas, from which
monoclonal antibodies can also be obtained.

(2) Production of anti-EPHA2Z mcnoclonal antibody

—

Exampres oI antibodies which specifically bind to
EPHAZ can include monociona. antibodies wnich
specifiicaily bina to EPHAZ. A method fdr obtaining the
antibodies is as cdescribed below.

For monoclonal antibody procuction, the following

process is generaily required:



stably observed can be selected as anti-E?HA2

nmonocl onal anti body-produci ng hybridoma strains. 49
Exanpl es of the hybridoma strains thus cloned can

i ncl ude hybridoma SH348-1 and hybri doma SH357- 1.

Hybri doma SH348-1 and hybridgnma SH357-1 have been
deposited on_ Jun. 8, 2007 with International Patent
Organi sm Depositary, National Institute of Advanced

| ndustani aheSeitenc e fand riecting egypd13a@dressissisukuba
Central 6, Hi gashi 1-1 Tsukuba, | baraki, Japan).
dybrdedova SH348- 1 has been desi gnated as SH348-1 with
Accessi on No. FERM BP-10836, and hybri doma SH357-1 has
been (Pesi-guatséeras ISHIBTAL adintch aAciceslss onl dNo.c HEERMBRrens
10837. In the present specification, an. antibody
ProEed N IR WD i doRen SHB4Bedt1R0 ek eed edrem ae animals,
" SH348- 1", and an antlbody roduced by hybridoma
SHEEAT DG A LAY 0 B §p N1g7eof Ty det E(IQ'PDQ the

Pr paratgon of Imonocl onal , antlbodles bri doma

GO T & THE NYbTT doias T Hus 88t e%*té%“t%rh“ Tt ed

hereby efficiently obtaln nonocl onal anti bodi es.
ﬁﬁé%ﬁ“fﬁx:%%ég%ulture it is preferred that hybridomas

produgi Rg.e themnoclonal - ay i ﬁ§%@bﬁﬁ é9{§£e§ﬁc§QPH£H:er

be screened. For thi's screening, nethods known per se

tdrdheedarde £Lanhe-aeepied, The antibody titer
measur enent according to the present invention can be

cer f ardredhef arteexanplmesr fayrnB gl S 1 las desef ideadiddh the
paragraph (b). 50 The hybridonas obtai ned by the

aret hoo aeo tedier 1 hedcabby eamanthe tyybpnaserved in
liquid nitrogen or in a freezer at -80C or |ower.

Mor edheer Ehiehe ‘sl fetsd e adlioviech by idomes wamitbe hat
produces the antibody of interest,

(f) the step of dividing into single ce
(clorningj,

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

(h) the step of studying the bicactivities and

the monoclonal antibodies thus

Hy

binding specificizi

(D

s o
produced or assaying properties as labeling reagents, etc
Hereinafter, the method for preparing monoclional
antibodies will be described ir detail in line with these
steprs, though the method for preparing antibodies is not
limited theretc. For example, antibody-producing cells
ocher than splenic cells and myelomas can also be used.

(2) Purification of antigens



passaged several rinmes in a HT nedi um ( HAT nedi um
except for amnopterin) and then cultured in a nornal
medi um chanced therefrom Larae-scale culture is
performed by rotational culture using large culture
bottles or spinner cul-ure. 1A supernatant obtained in
this large-scale culture can be purified according to
nmet hods wel | known by those skilled in the a=t, such
as QgBFHRE| prapreoniatopobyyaept inesochenab faptrichadices by
which specifically bind to the protein of the present
tingy Ei-noR. aRbresveribachettnyty idtonde cereches antigens.
intraperitoneally injected to mce of the sane
| i neMgéccrief eaB2felgl, PBALBRE) O6r tRE/ Ngoiede add the
grown tq obtain asci-es contalnlng t.he nonocl ona
pamsle@dd)}ngfept'ﬁé’ r éderit? 35R EMaTr S iy angE ARG 1S ing
L e ntraperltonea admnistration, mneral oi
TR 5 6 THOTE FhaH hyit FerCE ST Stane)
d=Sordministered ;bef orehand. (. eI AN J§Iggfore t he
adm nistration) to obtain ascites in arger Aot s.

QLN 3APIE s oA tii AMHNOSIUP R RS M AJEMH - d to a
intraperitoneally injected in advance to t e§%1ce of

reh@csan® 1l nerge a3, the dybhnidomms o dpactivate the L
cells. 20 days later, 106 to 10 hybri donma cl’one cells

var eseal lewed tigefisaoat (0.5 m) in a serumfree nmedi um
and 51 this solution is intraneritonea_ly

adm bst Bredatetthe ofi eetiAscivtesoaueinguallly s
collected fromthe mce when abdom nal distention
occufBebynhéeantl abtaiasei tes stBy t(hils amet hoded with
monocl onal anti bodies are obtained wth a
sdoNvERTSatican APOExintateIapel oo itliifss i gier amfan for
that .in the culture sol uti on. The nonocl ona

SRS EST RGN EF bk}w%“?&?é’t%&o%ﬁw So@d;ﬂmamtesd I

L h r| in,, for I Wi r
TSRS i Y G, M Mz o
e@p%cik_ et Sc'a%q_trr] 1'd ar_uebl 'Tﬁﬁ}ﬂ % wc_%d or*dne(sza—gw7 unogens.
Animals used in hybridoma preparation methods known in
the art can be used as the experimen:tal animals without
problems. Specifically, for example, mice, razs, goats
sheep, cow, and horses can be used. 'However, mice or
rats are preferably used as the animals to be immunized,
from the viewpoint of the easy availability oI nmyeloma
cells to be fusec with the exiracted antibody-producing
cells, e:ic.

Moreover, the lineages of the mice and rats actﬁally
usec are not particularly limited. For example, mouse
lineages such as A, AKR, BALB/c, BDP, BA, CE, C3H, 57BL,

C57BR, C37L, DBA, FL, HTH, HT1l, LP, NZB, NZW, RF, R II1I,



Soecific exanples thereof include ammoniur:. sulfate
precipitation., gel filtration, ion-exchange

chr omat ogr aphy, and affinity chromatography. For the
purification, conmrercially available nonoclona

anti body purification kits ge.g., MAbTrap GI Kit;

manuf actured by Pharrmacia Inc.) and the |like can

al so be used as conveni ent nethods. The nonocl ona

Sdht i BO&i, e¥Et hasicoB2@ med heae hirglageantdwgen as Low, Lewis,
specificity for EPHA2. (h) Assay of nonocl ona

SRREEB6dI P8WFAE Y sdpe Bahd asubdlisstheof dare bronoedonal

anti bodi es thus obtai ned can be determ ned as

descFrpedl mMbePoRAFFRSE, Carampl €9 tef nededtio cdbiron
nethgds include th CUchterIony met hod, ELI SA, and

CRARP L The SERERT-ESTGRY RS i Wrﬂléﬁ IRHE Greg U as

ng cancentratlon pro eduref{;g w, conqeq}ratlon of

lodPBRAY  afiti-bddices 557 W?ef SOHG Y, A

-Hhe ELISA or RIA is used, the culture supernatant S
|rectly reacted with an antigen-adsorbed solid
phasgr andsturthetg aéntLHth%%saC%gﬁ%V'bh NS .
vari ous i munogl obal i n i sotypes an Subclasses ca

resedoas 13eeeneary Aot es A1, -dwel e ident ify th
i sotype or subclass of the nonoclonal antibodi es.

ahbmeagertp bemiercirdldeys, avaidatdeiddd:si doref fusion
identification (e.g., Muse Typer Kit; manufactured by

cBirpaRadilaligr atiom es/elane )osdncs tdwe dd s idat dl-sehe
used as nore conveni ent nethods. Furthernore, the

pr ot ¥pAgo¥ar, becquaaviihed raccoedi hgotlogacal mechanisnm
Folin-Lowy method and a cal cul ati on nethod using

I9Bs6HERREE IRODBI SFAVE 4 (100280)aCl A disease mice,

|nnuno%IobU||n (3) O her antibodies
preferaply ‘used in consideration of the

d the
n be
e

antigenic homology between humans and mice.

Thnese mice or rats are prefetably 5 to 12 weeks old,
more preferably © To 8 weeks old, at the time of
immunization.

For the immunization of the animals with EPHA2 or

the recombinant antigens thereoif, methods known in the

0]

4

art described in detail in, for example, Weir, D.M.,
Handbook of Experimental Immunology Vol. I. Ii. IZII.,
Blackwell Scientific Pub“iuatLODs, Oxford (1987), and
Kabat, E.A. and Mayer, M.M., Experimenta Immdnocheuist:y,
Chaxles C Thomas Publisher Springfield, Iliinois {(1964)

can be used.

0

=h

these immunization methods, a method preferabl

D

ir the present invention is specifically :llustrated as

IS —

described below.



The anti body of the present invention enconpasses the
nonocl onal anti body agai nst EPHA2 as well as genetic
reconbi nant anti bodies artificially nodified for the
pur pose of, for exanple, reducing xenoantiaenicity
agai nst humans, for exanpleg43zchineric, humani zed, and
human anti bodi es. These anti bodi es can be produced
according to known net hods. Exanples of the-chineric
ant i BORF iridladde’ -art N eaMIBIRR ch A AIE Warfizesl e ard usec as
constant regions derived fron1speC|es different from
%ﬁﬁ%ﬂtﬁ%é?*a%%*%%%% FFREFIFINE e bbe Aarehi AP C
ant i body conprising nmouse-deriyved varjable regions .
S e Tor T Yok GO ot bt BREaES"2 | SR wetY oget Ha?
{ﬁﬁgﬁfroc Natl. Acad. Sc-- U S A, 81, 6851-6855,
Exanpl es of the humani zed antlbody can incl ude

Jdndy conpriging & rbﬂerr&\{,b%hsrgf{ body with

conplenentarlty “det’erm ni ng regions repl aced

Wi Dn i S hose; of anetber: speci es-{see %@L%&é&@?ﬁ& 321,
p. E522- 525) and an antibody conprising a human”

Btk DOy Wi he COR: 1 SEEHENCRE 211 S0 TS BBWRIk A0 be
acid residues replaced wth those of another species
oyh SR grpdtt hgul(seey Wy 907 03 861nandn tS6842328) .

Further exanples of the anti body of the present

{@vent $onethoni el edel aniamty: i hanaenandhdodyr £ Fheing
anti- EPHA2 human anti body neans a human anti body
havrage bhtgnes heagehel segyehee ofF aahapmhmmunizations or

chronpsone-deri ved anti body. The anti-EPHA2 human
At ¥ byt Rant pat o%?%ﬂ%eﬂa%yoﬁethods usi ng human

ant i oduci ng nice haV| hunan chr onosone,
fragm %}%%‘Jg%“ne%“‘bef armts b%”dyl%n%lrifb&-i_PrS

T k
ok 035?558751916an°”§§%1%*‘ P of i TR og)  Ehe

. afci ds; Res, £1998), 26, p. 3447-3448;_ Yoshid
N.‘Iéihlf.(,jégAmmat Ebﬁ % %%ngrggy §B§S|cdémfgwﬁéu éiaﬁi

HSPESE S ¥Ohadmifi stPref92¥33 (Kbt 808%Res Ypre EéHﬁ? al- 2-
and iijim, S. eds.),

toc 6-weex intervals, more preferably at 3 to 4 doses at
2- to 4-week intervals.

Moreover, the dose of the antigens differs depending
on the type of animals, the individuel differences
thereof, etc., and is generally of the order of 0.05 to 5
mg, preferably 0.1 to 0.5 mg.

A pooster is performed 1 tc 6 weeks later,
preferably 2 to 4 weeks later, more preferably 2 to 3
weeks later, from such antigen adminis<ration.

In this context, the dose of the antigens in the

pooster diZfers depending on tThe Type of animals, the

size thereof, etc., and is generally of the order of 0.05



Kl uwer Academ c Publishers, 1999; and Tom zu'll-a. K
et al., Proc. Natl. Acad. Sci. USA (2000) 97, D
722-727). For such -ransgeni c¢ animals, specifically,
genetic- reconbinant aninmals in which | oci of
endogenous i nLnmunog chulinggheavy and |ight chains in
nor - human manmal s are broken and | oci of human
i mmunogl obul in heavy 54 and |ight chains are
Tt Gvilc ar 9 stadnldy i a yeast- S andi fieial peeéfendsoned. 1 to
(YAC) vectors or the like can be created by preparing
rrodkoutt Uni ST hd $9aislgen ic  animals and crossing
thesgfqniqals. Moreover, eukaryotic cells are
transf ormed WK ~SDNA: EREIETRY each T6F I HaY hurfees
ant i body. heav. d light ~chains, preferably vectors
Eont amlh%%“gra{a%%yg%l\lﬁ %yéaéye ef‘aﬁ’ee%'o T Rt T on Pooster,
iq . d. tr nea cells produ cirig genetic
T e e Ao  DaT Gt T ok 56 £aniard8” be
s duad to therehy obtai 1., 1 hese.ant i bogi @%&fgﬁ%t he
cul ture supernatant. In this context, for exanpl e,
S yotd € welisnunprederably mammal i an cells such as
CHO cells, _ynmphocy-es, and nyel omas can be used as
host Sn Mprieoverocatei-hgdsHearr ehitaividig (phages di.spl ayed
human anti bodi es sel ected from human anti body
nédgare@s amar earalsalknoanifser sufficieNdipsihoneased

-_.M e-- al., Investigative Ophthal nol ogy & Visua
Vet Ereey (200R)CaA3 of 73s5ed. a239dup3o8; oCarnehpo &y - e-
al., Briefings in Functional Genom cs and Proteon cs

ROYH2Ying §231s poC 180 rops; CRN SR r FNar deRACigncEtos the
a., O%§h;halnpi§ Y 2002) 109 (3), p. 427-431) For
TRAPEEE 7 PHAGETET e8Pt ay method can be used, which

i nvolves causing human antibody variable regions to

be. ORIV REST 45 EST gt - Ha I A Haty N chY) RRY
phage. suLface. and elgiw-gpggxge bi ndi ng_to A and
athgéhg 1 a?ﬁ?é - fof%c h%Tbgy 2%85)%97§?“%95?'pslﬂ anc
4165, 1116) . Li kewi se, anot her phage di splay nethod can

al so be _

The antibody titer measurement according <o *he
present invention carn be performed by vrccedures as
described below, for example, according to ELISA.

First, the purified or partially purified antigens
are adsorbed onto the suriace of a solid phase such as

9¢-well plates for ELISA. Furthermore, antigen-

unadsorbed solic phase suriace 1s covered with proteins

(ma

unrelated to the antigens, for example, bovine serum

alpumin (herein

jo1)
th
t
()
15
]
e
t+h
(D
14
=
()
Q.
(
O
A
N

s "BSA"). The
surfaces are washed and then contacted with serially
diluted samples (e.¢., mouse serum) as primary antibodies
such that the antibodies in the samples are bound to the

antigens.




used, which invol ves causing human anti body Fab
(antiaen- binding fragnent) to be expressed on the
surface of phage and selecting phases binding to
antigens (WD 97/08320 and WD 01/05950). GCenes of the
phages sel ected based on anyisgen bi ndi ng can be
anal yzed to thereby determ ne DNA sequences encodi ng
human anti body vari able regions binding -0 the
ant i JaersneWherr <, henDiMassdalencel entsdodiers RFate v srditmg
to the antigens is clarified, CDR sequences are
Tkt S cTed- b ahieg o f 3 %am adga! exdpr e8s? 016 vert@rdahavi ng
t he sequences can be prepared and introduced into _
Hpprafstist SHostSat ol ovREPBYR e ri ekpr €58% onrg doound
obt.ai n _human antj bodj es QMQ 92/ 01047, WO 92/ 20791, WO
63/ 1 082 1% SAD 31492367 S WOR TGS FRPR LD SHIRPIA38 S WGOT
95/ 15n38y8ma Annu._ Rev. tl,rggryg_ol %1% 994) 12, p. 433-455,
and NEtUre Bi ot Behnol 0y (20057793 *Q9)SXq e, the
'e:l']ilrfs)ab T&&?%Mé b@g.ysegc?n 5 & fopedé&g?gzg érlrl Yoased on
i solated and then introduced i nt'o appropriaté hosts
Jub N OPA Ele FU DO LS: 5 1 SUCHe@ £8SEne APPY OPL] AL Lot e
hosts and expression vectors can be conbined for use.
athern-@ukaryoit+€. cells are used as hosts, ani mal
cells, plan- cells, and eukarvotic m croorgani sns can
be 0sedarExamlyepafdidiecaniatals cald oLandnedide (b
m anmmal i ar cells, for exanple, nonkey COS cells
(Gaznamieery.c€els ¢19BIrR3cypes 146cd BRI nATEE methods
CRL-1650), mouse 56 fibroblasts N H3T3 (ATCC No.
forvn 658)thamicdi hyd¥ of ofettber reduet aseNafefiei €he75)
strains (Ulaub, G _and. Chiasin, L.A  Proc. Natl. _
Acat? O Schonler A 2110883 77V - nImmunpel 4200§78F 6, p. 511;
&mjng§e hgnstﬁr oyarian ce%Lz\( ) cells, ATCC CCL-61)
NbTRoveEr , St Heser hodt'st caht Al §o7 be®Tod? fied®/ ford uéel st
ﬁcléupresscgﬁgi?odieg hgygng a nodi fied sugar chain
sttucture and

N

56,

and’ ah° &hhanced” ADCC activity (an' i body-

For example, for the spleen cells, a general method
can be adopted, which involves cutting the ce2lls intoc
strips, filtering them through a stainless mesh, and then
separating the antibody-producing cells therefrom by
floating in Eagle's minimal essential medium (MEM, .

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

usion are not

=

Myeioma cells used in cell
particularly limited anc can be selected appropriately,
fIor use, from cell streins known in the art. However,
HGPRT (hypoxanthine-guanine phosphoribosyl transferase)-

deficient strains for which selection methods nave been

deration of

-

establiished are preferably used in ¢

@]

ns

11

usedc

Hh

cenvenient hybridoma selsction from

Q
®
4]



dependent cytotoxic activity) or CDC activity.
Exanpl es of such hosts can include CHO cells
conprising genes incorporated therein which encode
anti body nol ecul es produci ng anti body conpositions in
“whi ch sugar chains having fgcose-unbound
N-acetyl gl ucosam ne at the reducing ends thereof
occunv 20% or nore of conplex-type N glycoside |inked
sugafrehaifas lsixadicagst shanerBody cEvder egicniss —fisge VAO
02/3114%) When prokaryotic cells are used, exanples
el i A U ESlc &Y Ioh. iB8 %ol 1Agthd) BadiIUlis X63-
subtilis. The ant i bo@gﬂ ene of interest is introduced

A9t &%%e@%’%e‘ﬂ% by 4 ratS 5o, 0and!RGel -4 5. 6TGL

| b
(aTﬁ1 ot g?dc f#elqs”s/ojc%{)ie?ecu : fﬁgjdaglrrtnl*\tl?lcffj'roeo’ﬁzlo‘ﬁ%bt S:r gsent
e
ddBAl 'CIUISICHZAZC)T’“ I,gD (ﬁ%ﬁ sd@E @b £an FH abl?/}—‘ﬁyyz

I n¢l’'ude '=gG ‘and reover, the Tant’i body

pnesent aﬂwwgmwm mmtl body fragrrent havi ng
the antigen-binding site of the anti body or a

nmodi frhed of eropRTheleali b7 sExanplses0f thepantinkedy o,
fragnent include Fab, F( ! ) yap ,2, Fv,

Binad e g =rAmsvi ¢ Py ec dhpirt st N g dielasey: iagrd (ATt .
chain Fvs linked via an appropriate |inker, a

di ab@desca dslneart radtnisbedy, samwdud tmred speainf eporopriate
antibody fornmed by antibody fragnents. Furthernore

e Eht | Uy BANR K e SeTRZ3 FHATHET Drine dragR bERRMT-1640
mul tispecific antibody having sneciricit_y for at

EHH™ (SHPRS $780 et Vélmf} e TS Ry & T B e AN Oy

bi nds two antl ens, ! bQ'§L§.ng'C antlbod_)_
SHE- MUt s BT f%t“aarnt[fooddﬁf“ S °r°3tr%)a?+?e:'pr%%‘eerﬁr°d

Jventi £NCY antd I odJ‘Qes ha g_s cificit
"Jfor S!rqmrgfpz € g r%)airsw anﬁl gens. CY it spe%ﬁ?%ayme“

ﬁptimv@%@foé@ MBM QfMedium (hereinafter,

referred to as "IMDM"), or a Dulbecco's Modified Zagle
Medium (nereinafter, referred to as "DMEM") and
subcultured in a normal medium [e.g., an ASF104 medium
(manufactured by Ajinomcto Co., Inc.) containing 10% FBS3]
3 to 4 days before cell fusion. On the day of fusion,
2x10" or more cells are secured.

(d) Cell fusion

Fusion between the antibody-producing cells and the
myeloma cells can be performed appropriately under
conditions that do not excessively reduce the cell
survival rates, accprding to methods known in the art
(e.9., Weir, D.M., Handkbook of Experimental Immunoclogy

vVel. IZ. ZII., Blackw=2ll Scientific Publications,

b=l



the present invention may be a full-Iength antibody or
a fragnment of such an antibody (e.g., a F(ab')?2

bi specific antibody) . The bispecific antibody can be
prepared by binding heavy and |ight chains (HL pairs)
of two antibodies or can alkso be prepared by fusing
hybri domas produci ng nonocl onal anti bodi es different
fromeach other to prepare bispecific

Gatd trb dil- 3 oducingg Kaded dell s ar(d\NiMd wst=ei .. al .

Nat ure (1983) 305, p. 537-539). The anti body of the
EStResetel| Tive IO ARRE e e Y 51 il laghdl ITrema shqiyplishe
(also referred to as scFv The single-chain antlbody
I OM SISt dy- HiKisg l8tdbody heavy and |ight chain

V regions via.a Dol ypeptide |inker &U .uckt hsn, The
Phar%ggbréﬁyo' %@P%ﬁ&F—Aﬁrr Gi ¥51Ch) {3VCRISEn PRGNS
\er | New Yor Kk,
%‘?‘or fEVga% RERUTE Bt et a G G e A o
an%l bodywarbe— vveII (gmn% in Qte]%gr 1’1% J;é:[e@el@{a %h%l&
fatet oNeghq a4p94ﬁ:> 7c7a81 ot if89, w203 1§s 5)961,,; ,hand

5,455,030) . -r_. this scFv, the heavy and [7

schiah il M Y@ G ang. afee dddkeds vdech anddntkes. t hat does not

forma conjugate, Dreferably a polynep=tide |inker

( Hustdn,th&sS. methalds, PRhec.chsatilca’AeadtnhodSdis. U. S. A

(1988), 85, p. 5879-5883). The heavy and |ight chain

Py orsl in grrenslch- i emhye hedees Vet fooimw t he  sane

anti bodies or may be derived fromdifferent

ant i BRAES 1 R3E Vex alnsine Podry satbiltangr wlsiaed! éschaienl as a
ptlde of 12 to 19 reS|dues I's used as the peptide

TIETT 1 Tk T Ame ST *e@?b‘?rs P ONASh ¢t gt @the The

F b d b | h
UG LB T P 11 rg%q%f%?émefsea’f%r%%dfwvd
d DNA di
the, desi re omﬁ%owadrg%%m@% greodinathe.

eavy chaih or heavy ion o = ant

Py IPNA, £neadh ng, thsod | %@ef@ﬂ&ymzéé@héocma at a
temperature o 30 to 40°C, preferably 35 to 38°C, for 1
to 10 minutes, preferablily 5 to 8 minutes.

(e) Selection of hybridoma group

A method for selecting the hybridomas obtained by
the cell fusion is not particularly limited, and a HAT
(hypoxanthine-aminopterin-thymidine) selection method
(Konier et al., Nature (1975) 256, p. 495; and Milstein
et al., Nature (1977) 266, p. 350) is usually used.

This method is effective for obtaining hybridomas
using HGPRT-deficien:t myeloma cell strains that cannotz

survive in amincpterin.



V region thereof, by a PCR nmethod using primer pairs
desi gned for both ends thereof; and subsequently
further anplifying DNA encodi ng the peptide |inker
portion in conbination with a prinmer pair designed to
respective-y |ink both endggof the |inker sequence to
the heavy and |ight chain sequences. Moreover, once
the DNA encoding the scFv is prepared, expression
vect 8P§cEbhtal-ayng uniaseNACgAd shestts ©5@ hiybansiborsedan
wi th the expression vectors can be obtained according
Do CSEANIEAd IRetehdds. stedy &0 Hieusiw ofausie orost s,
the scFv .can be aobtained according to standard '
SIS T O SRS Tant P hP Fhey reht 80a Hei a0 G &Y -ar e
obta%ged and exgres%ed i.n the sane ﬁgy as above, and
the 'hosPsVEER Be BFCoRedIts FFoduSeFRe drtirpedy)
fragpent .antib of the presentinventior_ _nmay
be a%%o%#ﬁﬁar énﬁt“?%’)éﬁy?m\?ﬁincﬁni B it uPdcor 28
vﬂﬂyydéﬂidio§¥ﬁ'§é%%#§%§ygéé¥xg f&ﬁf§¥ﬂd“£#ﬂhé¥gﬂ“3
aci d sequences. One exanpl e of the polycional
rthidRedyagand RGdde A gy urad ity of ar dd
bodies d fferi _~.g _n ODRs. S‘zI(ntifrx?culrlcgerylo?Elgl c°é% gb;ﬂﬁ-&dmas
(preeduciong aatridkedi e di f feremcfiam, each othearcdisq
cultured, and antibodies touri=ied =roar: the culture
Meamdve usededd wWech oy lomat, ahtH btk esudsemdMompany,
2004/ 061104). Anti bodi es obtai ned by binding the

San ifyedy isica he 2 8dtesenPfi hvnesei owr thicts , vahieolsmiting
mol ecul es such as pol yethyl ene glycol (PEG can also
bWt FSHIE o diFT EF Fiorm bfondiee R lisody.
Furthernore, the antibody of the present invention

may BB alleBnPRgaPE off SERESE SNCIDLEEI €95 SrmEs ~RicEk ved
Ather . dru §V%}qnunqpon'u atg%“1§§a | es of such an
AN BT A ANE Ude Iborﬁﬂg‘iug B> Dbt Hed by- B n@*
these ti;hodi.es to radioactive materia=s or

iéﬁ%ﬁiﬁw §‘%%a%ﬁ%éjﬁmkb é?ﬁggévBé?éﬁfn?ﬁ¥%Rﬁa?%@uure

Bi ot 86hRRLOgY ne2083hd23:nR- hybridomas are diluzed to 0.2

to (0.5 individuals/0.2 ml in advance in a medium. Tnis
solution containing the diluted hybridomas floating
therein is added at a concentration of 0.1 ml/well, and
the hybridomas can be contiﬁubusly cultured for
approximately 2 weeks while approximately 1/3 of the
medium is replaced with a new one at regular intervals
(e.g., 3-day intervals), toc thereby grow hybridoma clones.
For wells having an observable antibody titer, for
example, cloning by the limiting dilution method is
repeated Z to 4 times, and clones whose antibody titer is
stably okserved can be selected as anti-EPHA2 monoclonal

antibody-producing hybridoma strains.



11-37-1146) . 60 The obtai ned anti bodi es can be
purified unti= honbgeneous. _?' the an- iod.y
separation and purification, any
separation/purification nmethod used for usua
proteins can be used. The apti bodi es can be separat ed
and Purified by appropriately selecting and
conbi ni ng, for exanple, using chronatography col ums,
filtBrsppuksrafi theahyomidogal sicmgiost thdisakysined can
ool yacrvlarride gel electrophoresis for preparation,
iasd ucso slvéeatirdasmaf gelksiamg @Std dtdy iedprfaorSEF Y Totlei n
Purification and Characterization: A Laboratory
%@mm@@“ﬁh#@lwmmﬁmm@ﬁ‘ml%mﬁb%md
prlng Har bo Laborgior Press_(.1996),;. and
R BTG e ST Nur]_aﬁgdr Bty Wittt B A G aErﬁJFT?a\/l d

Cold S hor_Labor at 1988)), th
ey AR O (AT o MEHOR T rion ATYATeH

t h
o ?%ﬁﬁ?ogsggﬁ%!efon exgﬁgﬁgg)%ﬁﬁp At ogr:qu%>e R
daydr,gph Qb'%;dHHﬁ”WﬂﬂgfapWhuﬁﬁ%af'iﬂifgkpnwaban).

reverse- phase chr omat ogr aphy, and ‘adsor pt'i on

H a0 ra s - ﬂhﬁﬁe;&nﬁomM§x%§H&@bt@@hﬂkﬂmaa<muk@e

perfornmed wusing |iquid-phase chronmatography such as
HdRI=E sororFRIAC. FERae €S0 af o € ad uiimisy esegbrid) SHES7-1 has
affinity chromatography include protein A and protein
GgoldemsinaEBand D7 colvwamts hasess o thhe. proRM| BP A
colum include Hyper D, PORCS, Secharose F.F.

@8k r, - ac_a Mreover, the antibodies can al so be
purified t hr ough thelr affinity for antigens using an
ant i gen+EmPgi IS re FREAHIER IR 6 BR BNIPReSeT thresiusted
antibody of the present invention The ant|-EPHA2 ‘
ORI (He Bobent TTVeniTonco 88 '5r348-1¥, and an

antibody produced by nybridomea SE357-1 is referred tc as
"SH35T7-1".

(g) Preparation of monocional antibodies by
hybridoma culture

The hybridomas thus selected can be cultured to
thereby efificiently obtain monoclonal antibodies Priox
tc the culture, it is preferred that hypbridomas producing
the moncclonal aniibody of interest should be screened.

For this screening, methods known per se in the art
can be aaopted.

The antipody titer measurement according to the
present invention can be performed, for exampie, by ELISE

as described in paragrarch (b).



obt ai ned by the nethod has the follow ng properties:
(1) one anti body of the present invention has the
foll owi ng properties a) to e): a) having no ability to
phosphoryl ate EPHA2 tyrosine residues; b) having an
ADCC activity agai nst EPHA2zgxpressing cells; c)
having a CDC activity agai nst EPHA2-expressing cells;
d) having an antitunor activity in vivo; and e)
specThecaybyiibmdsngbtaiasfobypepti detaotskst tagcrabed
an am no acid sequence represented by amino acid Nos.
alppy et ¢aB3pepfc ryEQUED SN@ed8 im ltintisequdrogdn str nigy a
Exanpl es of the anti body having such properties can
fingclzgde aany 863€ ant ibwdy.sel ected from the group
conS|st|n% of the following 1) to 4). 1) SH348-1, 2)
an aliPFBBdF whi-ER FEEBYRISey &noéﬁﬁtﬁﬁér*@@@égnpﬁédbby
an antlboq%_produced by hyb[{dona SH348-1 (FERN
BEST9856)°C 2an A ody whi o RS h(eIAammnéi%lJCt gxcept

eq ser .o RN enrt RS
f% %%g%%ﬁ égéequenceg1:ﬁﬁrﬁm)%%'6bnp%%ﬁgﬁraﬂ1%ruw
dygﬁ@@glmHg}Aa%prns in the heavy chain variable
regi-on and has the anmino acid sequences represented
by SEQrhD-NOs1:65116%rea0d 62-ir8:-624 Lhe-sequencs:
listing as conpienmentari-y determning” regions In the
dulghtrechaiimgvardraf eulegiren bobt s I iREdher culzure.
charac-erized by the followwng ') and ii). i) having
a headvguphanatpept bdeadandr isi ngian largaescatedculture
sequence represented by the general formula (--,1 -

bﬂJHQQLﬁﬂad-a§§Q$§irqjﬂ§%muﬂﬁa¢s(wehMuNnﬂwm ERH -hose

represents an arbitrary am no acid seauence

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

monoclonal antibodies which specifically bind to the

protein of the present invention.

ct

Moreover, the nybridomas can be intraperitoneally

injected to mice of th

rt

[

same lineage thereas (e.g.,
BALB/c) or Nu/Nu mice and grown tc obtain ascites
containing the monoclonal antibedy oZ the present
invention in large amounts.

ntraperitoneal administration, mineral oi

FJ.

For the

'_l
—

such as 2,6,10,l4-tetrametnyl pentadecane (pristane) is

administered beforenhand

a
ct
O
Q.
o))

g
6]
@]
(6]
1
O
]
D
+
o]

administration) to obtain ascites in larger amounts.
For example, an immunosuppressive agent is
intraperitoneally injected in advancs to the mice of the

same lineage as the hybridomas to inactivate the T cells.

“

|_._l

20 days later, 108 o 107 hybridoma cione cells are

[}

allowed to flcat (0.5 ml) in a serum-free medium, and



consisting of 18 to 30 amno acids; CDRH represents
the am no acid sequence represented by SEQ TD NGO 59
in the sequence listing; FRH2 represents an arbitrary
am no acid sequence consisting of 14 am no acids;
CDRH2 represents the am nogacid sequence represented
by SEQID NO 61 in the sequence |listing; FRH3
represents an arbitrary am no acid sequence
Qurssistiuig aof 132 iami nepaciwsieaCORHR dmiepirsesends ddehe
am no acid sequence represented by SEQID NO 63 in
Ntifee seéﬁ@ﬂ@@SIa$E|nguaéd§ ERH¢erepres$entis tar mice whern
arbltrary am no aci d sequence conS|st|ng of 11 am no
AW N ah F e TP THeTe WRANE &1 ds ]| 5 kb cr 301 tereich

ot her, through peptlde bonds; ~and ii) having a |ight
chai§3popﬁﬁegﬁl88 eoﬁﬁplsﬁﬁgaénanaﬁpﬁé &él@r§e@@eﬁ6@

qpresenteQ} enera rimul a 1) , .
maflanﬁ@fm% RS 4D S Rk e
gﬂgﬁ reg;ese q;bltragy an1no aci d sequence
consisting o I anmi o acl represents the

am neneAgid SeaHencerieppesent Q . eh.in
e o oS soouancs apgosent s B SEOIDLD (881 oo

gwp:lac_clleci: 63/ rﬁﬁﬁ&ﬂs‘?%é&%bﬁd ng, of= 5 %m;acw@%m
L2 represénts the ami no acid sequence represented

Thy SEQarida k @ iBkpdhensagueneendrsitdag, WwRL3 1, 11,
represents an arbitrary am no acid sequence
Consiktasigrefl 32 s ol aci ks LICERIDbn g esesen s(19%s ) .
am no acid sequence represented by SEQID NO 69 in
the S&qenée FxeMpPAgs am¢rPREA lnepresentrsicaniur. sulfate
arbitrary amno acid sequence consisting o_" 10 am no
R UL wiher ¥ n IHesle diiato-dbi derarexdiianias] to each

ther through p i de_bonds. 5) SH357-1, 6) an
O ARE M %gh 5@@%@%§7¥%r1%1%ﬁn%@ﬂk?gﬂﬁﬁﬁﬁgnlzed by an

anti .hroduced .by hybridoma SH35 FERN
BF- 1%%%)“““ Prant é-r’r%ér&@&y Wi i“ﬁrhaﬁ-irﬁe P& d

mSeNGes: antibody purification kits (e.g., MAbTrap GII
Kit; manufactured by Pharmacia Inc.) and the like can
also be used as convenient methods.

The monoclonal antibodies thus obtained nave high

(h) Assay of monoclonal antibodies
The isotype and subclass of the monoclcnal
ancibodies thus obtained car be determined as described
pelow.

First, examples of identification methods include
the QOuchteriony method, ELISZ, and RIZ

The Ouchterlony method is convenient but requires a
concentration proceaure for a low concentration of

monoclonal antibodies.



represented by SEQ ID NGs: 71, 73, and 75 in the
sequence listing as conolenentariry determ ning
regions in the heavy chain variable region and has
the amino acid sequences represented by SEQ | D NGs:
77, 79, and 81 in the sequepce listing as

comDl ementariry decermninc regions in the |ight
chain variable region, 8) an antibody according to any.
one ot ¢hE bahe?) hanchawaeherhzedilngat he Ralkl ow Rgeand
ii) 1) having a heavy chain peptide conprising an

tard ol tavied seuedE e prreseEmesd hy tdecgeherialn an
formula (1). -FRi_-CDRr,-FRH=-CDRE_-F RH -CDRI ~i;
arFRige - yd o iRt e N IFRBegs esent sTartahi tararib i g

aci d sequence consisting of 18 to 30 am no acids
%‘é%ﬁ?éﬂégse, YEDR: -V eSS effft st el GliH o ales aF Werfu ek
represented by SEQ 1D 64 NO 71 in the sequence
TR TR, B MBhes A A A ARG il shezeby

sequence consisting of 14.am no acids; CDRH:
?%%ﬁ%%éhﬁ%mTrﬁf%f é%)%ﬂﬂs 9§é§ﬁ§hé@‘TVE%fggggggﬁuﬁy SEQ
FRNQ4:43 i n the sequence listing; FRH3 represents an
arbitrary amno acid sequence consisting of 32 am no
aci dgjorEBRES., rephRsents 1thevamng 1 AGl:d sequence
represented by SEQ ID NO 73 in the sequence listing;
adeh FRHAE S epfresent$. aMAIR tTaly- N0 nAGl th SQAUENcs,
consi sting of 11 am no acids, wherein these amno °
Bics -eisa darien th o kel e e dlnte .0t hatd tdheoupghkpepin det sbasesised
and ii) having a |light chain pol ypeptide conprising an
ammmr aciah seentengteprdasent ed by the general formul a
(-_) FR__-CDRL1-FR? 2-CDRL2- F RL CDRL3-F RL4- (=l )
wher €% TRRER O Epr é9entPs caR Lashicarae @viane igdied
sequence consisting of 22 am no acids; CDRL_
FETHIESEH 59 Ife B0h 5 DUE Y RSt B¢ epreserit el IR SEQ

TD.NOQ 77 .in the sequence ting, FRLZ represents an .
WFHIYT a5 O HET Y TS Gauenis Tonst sti GO0 18 aithe P
Ak 1% o IR £ oPr esent s

(3) Other antibodies

The antibody of the present invention encompasses

the monoclonal antibody against EPHA2 as well a

w0

genetic
recombinant antibodies artificially modified for the
purpose of, for example, reducing xenoantigenicity
against humans, for example, chimexic, humanized, and
human antibodies. These antibodies can be produced
according to known methods.

Examples of the chimeric antibody include an
antibody having variable and constant regions derived
from species different ZIrom each other and specifically
include a chimeric antibody comprising mouse-derived

variaple regions and human-derived constant regions



the am no acid sequence represented by SEQ ID NO 79
in the sequence listing; FRL3 represents an arbitrary
am no acid sequence consisting of 32 am no acids;
CDRL3 represents the am no acid sequence represented
by SEQID NO 81 in the seggence listing; and FRL4
represents an arbitrary am no acid sequence
consisting of 10 amino acids, wherein these am no
Jadings! argdtinsked e dactt .ofNesTL . tAnasligs qieptl.ce Zbondst,
65 (2) another antibody of the present invention has
o81ve o5 3%owi HP Bdroperties a) to f) a) having no ability
to phosphoryl ate EPHA2 tyrosine residues; D)
exhi BrEFRdS8n Cef FEEt Nofade&réasing oA YEPRR2 L pFotieenan
-Level; ' c¢) .having an _ADCC activity against .
BRSBTS T Mo Iy R TR G0 6 ATy
Agaijnst. EPHAZ-expressing cells; e) h \é{qg an. oL
antIrtumor activity T VIVE and 15° spectTi caldyrces Witk
idi ng-t )|y ide caonsisting of j-no acid, . _
tgle%u“e%e a%eo%r}%gjent‘eg by am no I\‘:c'%:d'dL T\Ioés)l.%aggz?‘gtld 534 %rz
5SEQ IRNGr &t g, seguence dd sf Imgna@%f}mg_'b%%»ofwitﬁ? CDR
anti body having such properties can 1nclude any one
sittdies seleded fromdhe- gramho cosd stdNddfs the1aced
followwng I) to 4): 1) SH348-1, 2) an antibody whic
wietognizes @ah apittope specogized iy amnfntidodee WO
produced by hybridoma SH348-1 (FERN BP-10836), 3) an
%G Body and ¢ dfas23h® ami no aci d sequences
represented by SEQ ID NGs: 59, 6|, and 63 in she
sequéNEEnaY sKeRgles conphememtaiady et angi mirggent
regions in the heavy chain variable region and has
HHE M Hb @ d-"Setife ffe 2 epr B8t NP IEQ | Bhrogn<t1-
égﬁAé;%uﬁggxéﬁ%ﬂggdy means a human antibody having only
the gene sequence of a human chromosome-derived antibody.
The anti-ZPHA2 human antibody can be obtained by methods

using human antibody-producing mice having a human

Q2

chromcsome fragment containing genes of human antibody H
and L cheins (see e.g., Tomizuka, K. et al., Nature

Genetics (1997) 16, o. 1323-143; Kuroiwa, Y. et al

., Nucl.
Acids Res. (1998) 26, p. 3447-3448; Yoshidea, H. et al.,

Animai Cell Technology: Basic and Applied Aspects vol. 10,

0. ©69-73 (Kitagawa, Y., Matsuda, T. and Iijima, S. eds.)

Kluwer Academic Publishers, 1999; and Tomizuka, K. et al.,
Proc. Natl. Acad. Sci. USA (2000) S7, p. 722-727).
For such tTransgenic animals, specifically, genetic

recombinant animals in which loci oI endogenous
immuncgicbulin heavy anc light chains in nor-human

mammals are broken and loci of human immunoglobulin heavy



the sequence listing as conplenentarity determ ning
regions in the light chain variable region, 66 4) an
anti body characterized by the following i) and ii) i)
havi ng a heavy chain peptide conprising an am no acid
sequence represented by thecgeneral fornula Q

-FRHI - CDRH- - F RHQ-CDRHQ-FRHS-CDRH;-FRHL (1) wherein
FRH1 represents an arbitrary am no acid sequence

gohsi sghingrofinds 4100 A anvdecadi Oss t<ERRH i 4 epsesent s
the am no acid sequence represented by SEQ ID NO 59
art thec i siequienmec $ 9s¢ | NYAC FRH2CT@ps esent ise and lae bean avy
am no acid sequence consisting of 14 am no acids;
CORPG dp 639 aT 1k ¢ekRef rouaci i Bebtienee Tepresent ed
by, SEQ 1D NO 61 in the sequence listing; FRH3
Feprese i o 2aF b RY aryS afi MotNacf d sequence

consi.sting of 32 aninQJacid;; CDRH3 represents the
am n&'FGA SSeq FEE ¥epresent’sd By SEGADORGT 6355 cDNA
lhe seguence |isting. and FRH# ngresents an

AT DI TTAT - Afi no- acl d seguence con ?%t?%@v%faﬂi ah?ho
'ﬁé?goﬁﬁ e Cﬂgene

aving a’'li

' Il SEe. aci ds. I
S BN ae Ay

£83b:h DOL Y PEPTH Len OFPEL ST 895003 AFEOAET L SEQUEREEucing - - -

represented by the géneral formula K!)

gkt 1 EDR G olfRLZ2 CDRMEmERLBo £PRLSna F Rh4: Vi wherghnNz1so
FRL1 represents an arbitrary am no acid sequence
sonsistungd ofc 23hanthp actdsn €DRke, anepreseptsrtbe =he
am no acid sequence represented by SEQID NO 65 in
thetuseqgsepreensianing; FR2 represents an arbitrary

am no acid sequence consisting of 15 am no acids;
CDRLZL T ef¥esafiis- e he 20d rokaies ks expienoe riepresent ed

by SEQ 1D NO 67 in 67 _the sequence |listing; FRL3
PepreSehity BAAR bt el aF§lafi ABchagPdCEEqhehes, Lymphocytes,
consisting of 32 am no acids; CDRL3 represents the

AN BY e P SetenRe Fepredent@d-by SEQ ID

Moreover, methods for obtaining phage-displayed
humar antibodies selectecd from nhuman antibody libraries

are alsc known [se

)

e.g., Wormstone, .M. et al.,
Investigative Ophthalmology & Visual Science. (2002) 43
(7), ©. 230:-2308; Carmen, S. etz al., Briefings in
Functional Genomics and Proteomics {2002), 1 (2}

, D. 189-

203; and Siriwardena, D. et al., Ophthalmology (2062) 109

For example, & phage display meihod can be used,
which involves causing human antibody variable regions to
be expressed as & single-chain antibody (scFv) on phage
surface and selecting phages binding to antigens (Nature

Biotechnology {2005), 23, (9), pb. 1105-1116).




NO 69 in the sequence listing; and FRL4 represents an
arbitrary amno acid sequence consisting of 10 am no
acids, wherein these amno acids are linked to each

ot her through peptide bonds. (3) another antibody of
the present invention has the follow ng properties a)
to e): a) having no ability to phosohoryl ate E2HA2
tyrosine residues; b) exhibiting, no effect of

decr Bakewngsan EERBBB=rppbteendiepeéhy skrthadi pgrnanl ADCEe
activity; d) having a CDC activity; e) having an

gt t wmerhadivvilties warisig,g andhafn) aspegiddycatdry (antigen-
bi nding to a nol ypep-ide consisting of an am no acid
bdagdenc e regpeasentted Hyy samines s&s @TNG1e ARB ae 534 nofage
Sﬁ? ID NGO, 8 in the sequence |isting. Exiggges of the

S8ft i

SEIGY “REF REESFEh P ités adad 99+l Ay é3re and
nti.bady _sel ected from the group consisting of the
W?ob*&%?ﬁd%ly to 4" : 1) SH357-1, 2) an antibody which

recogpjzes,an. gpi N g .zed an_anti bod
pr od%égégb?ﬁhy ri HRSes’ EEggcyeE b?%EﬂNOBD“TCé%T . 3)
10513t i-hedy which . t.he .am.n i d sequen
e 2B ed Yy TG, TP U SR,
"seRAUenee 68 cddisld Heinds GeMmIEmBNtard tap detergifiang - -
regions in the heavy chain variable region and has
ctihelia no actied arsequences represented by SEQ I D NGs:
77, 79, and 81 in the sequence listing as
conpiWesentaei DYiAdekensnoengs seg@ivons iMAabt Benkight to the
chain variabl e region, 4) an antibody having the
an3ligemisng spreeperitiiesl,i CDRarseduoncds) arayiag mdieavy
chai n peotide conprising an am no
thnererfrom, and expression vectors having the seguences

can be prepared and intrcduced into appropriate hosts,

foliowed by

Q
0]

ne expression to cbtain human antibodies
(WO $2/01047, WO 92/20791, WO 83/062313, WO 93/11236, WO
§3/19172, WO 95/01438, WO 95/135388, Annu. Rev. Immunol
(1994) 1z, p. £33-455, and Nature Biotechnology (2005) 23
(9), po. 1105-111%).

The antibody genes can be temporarily isolated and
then introduced into appropriate hosts to prepare
antibodies. In such a case, appropriate hosts and
expression vectors can be compbined for use.

Wher eukaryotic cells are used as hosts, animal

(]

cells, plant cells, and eukaryotiic microorcanisms can be
used.
Examples oZ the animal cells can include (3

mammaliarn cells, for example, monkey COS cells (Gluzman,

Y. Cell {1981) 23, p. 175-182, ATCC CRL-1650), mouse



aci d seauence represented by the general formula
-FRH - CDRH - FRI ) - CDR=?-FRh3-CDRH.,-FR ,:- (T) wherein
FRH represents an arbitrary am no acid sequence
consisting of 18 to 30 am ne acids; CDRHL represents
the amino acid sequence reﬁlgesent ed by SEQID NO 71
in the sequence listing; F represents an arbitrary
am no acid sequence consisting of 14 am no acids;
TGDRMD Ireeirse SEFH XT3 t (PErGamiNeo. ariIc- SERIEN G d eilrr@,SﬁiH‘Qﬂlate
by SEQID NO 73 in the sequence listing; FR H3

~sied @irdgiit rerneiars ndr i, sequentenasin, L.A.
consi st ng of 32 am no acids; CDRH3 represents the
Bhficho Nedild SerpfencEc-epl Ssdnt el PO SEQY | . NQ2E6FAIAD) of
the sequence listing; and FRH4 represents an
ArBitTarPER o A Feqirdnce COHsi 61l iy AT GHHAL) -
acid wherein these anm no acids are linked to each
ot het'OTER¥Sagh “HESE B SBEnGEn &ﬁ&q ﬂe Refiiig =g | ifght use

ch@ n Vpolcypeo_tl de 1cgon'prl si_ an acid sequ nce
Fepredented by 1He Gener'al ngfo“rrﬂﬁ ?—{I& asn

s€3ﬂ8¢é¥¥“&%d aHQEPﬁgqgédwﬁ é gcg éi‘ g%ﬁ&ghﬁfoL

represents an arbitrary amno ac |d'se uence

s addng oég%fﬂnég%fyyiyi DRy represant s %%Smoles’

am no acid sequence represented by SEQ 1D
dheusequance ddstimgudRIdio eps ese it Snddy ﬁr@ s

am no acid sequence consisting of 15 am no acids;
ICPRIrpaepresertisre hevaimeasdde Seatanes, represented

by SEQID NO 79 in the sequence listing; FRL3

OrshEsieTd sardrilerdyi te@rpo tiinms aci delsetuenamr chains
consi sting o= 32 am no acids; CDRL3 represents the
Ty agiaP seqpesd é\pTaé@éJM-GIﬂ-lmCﬁQrﬂﬂ_ atN@heBIrdducing
the sequence |listing; and FRL4 represents an

%ﬂ'd[ﬁ AP F i G~ e %%‘ed&feﬁ%’%d?ms?m‘?ﬂgel’b‘f CYE® afm no

S qre hese amino acids are 'linked to each
goﬂré% ah eih%fe BErids® AP et etiti ‘adsagent
rca %1 t| body The anti - EPHA2

ody “the pr esen I ‘nvention is

Wnen prokaryotic cells are used, examplies thereof
can include Escherichie coli and Bacillus subtilis.

The antibody gene of interes* is introduced into
these cells by transformation, and the transformed cells

are culturec in vitro to obtain anitibodies.
The isotype of the antibody of the presen= invention
is not limited, and examples therec? include IgG (IgGl,

IgG2, IgG3, or IgG4), IgM, IgR (IgAl or Igh2), IgD, and

Fh

IgzZ and can preferably include IgCG and IgM.
Moreover, the antibody oI the presen:t inven<ion may
pe an antibody fragment having the antigen-binding site

¢f the antibody or a modified form thereoc:.



useful as a pharmaceutical agent, particularly, a
phar maceuti cal conposition intended for cancer
treatment, or as an antibody for inmunol ogica
di agnosi s of such disease. Pre=erabl e exanol es of
cancer types cap. include, byt not limted to, breast
cancer, esophagus cancer, prostate cancer, gastric
cancer, non-small ce== |lung cancer, colon cancer, and
gl i obkasbore mil thEoame i pbhe Ffﬁ:@@ﬁlﬂhtl RyRNtien E%lbso
provi des a pharnmaceutical conposition conprising a
it tegr ‘Apguttiwcald ynafd-ectd me mmWHEFv 0fcdriter adtng BREAZ, anc
anti body and a pharmaceutically 70 acceptable
dignfersnaigarivicerl irsoidibild Ameragents i aemil syt no
agent preservative, and/or adjuvant. It is oreferred
IO e s dbisteRTc @ foHadic @nd calul t iusgeet thiat areibody
cce table in the pharnmaceutical conposition of the
é%ﬂﬂégw ¥ ATeMaSl sHRHAREHE - nontOX|c at the dose or

dn1@Jstrat|on concentration u%e i ndi vi dual s
t hat récglvgorﬁe Bﬁa?ﬁaégﬁgﬂcﬁ cgansﬁﬁﬁﬁn Hyention

rgga Jmce S|thn of . the present jnvention
cr1cmﬁﬁ%%ﬂ ‘ﬂnﬁmu TediC%y ‘&%%%%Fl%hmﬂW@L
T al il ng. e _Qrmrﬂei aAr{Eﬂ;% ~-osnoti-c pressure,

Vi scosity, transparency or i sotonicity,

st er ighicty a m@ﬁ@@hhbtmsu%h@ Y%E%AQf %bS%%Lﬁng% the
rate of sustai ned release absorpt|V|ty, ‘ ’
mpergeabild tant iBxanpl es Tek rhe1phapaBCeyLi Gal isihstance
can include, but not limted to, the follow ng: "am no
dﬂﬂQkﬁEnmhxaihqygnaaﬂn alrardme,orgiah g ses antibodies
asparagi ne, arainine, and |ysine; antimcrobial
1“a?g’en”tcjs,SPa?nI-l—Gx:uiavnt-splslm:!reas (easror birc s tyn :siogh e

sul fa- - e, and sodi um bisul =ite; buffers such as
pnoSphR&t BULEiEPacs S lan@nbebace baktlers, thieydmigemdy of
carbonate, and Tris-HCL solutions; fillers such as

trPamﬁ-“teoﬁ ST YIRS e PR |angtua&er¥{%1%*dbrﬁraslb0dy or a

nedlan1|netetraacet| acid (EDTA' coaneX|ng
agen - SUch 'H5e G4t 161 {9 RSyl pyir Y61 i et Spect

h

anﬂ&&&kﬂqut& Q’blaoe:i_lc antipody can be prepared by
binding heavy and light chains (HL pairs) of two
antibodies or carn also be prepared by fusing hybridomas
producing monoclonal antibodies differen:t from esach other

to prepare bispecific antibody-producing fused cells

(Millstein et al., Nature (1983) 303, D. 537~

(9]

39).

The antibody of the present inventicn may be a
singie-chain antibody (also referred to as scFv;. The
single-chain antibody is obtained by linking antibody
heavy ana light chain V regions via a polypeptide linker
(Pluckthun, The 2harmacoiogy of Monoclional An=ibodies,

113 (Rosenberg and Mcore ed., Springer Verlag, New York,



and hydroxypropyl - (3-cvci odex-rin; extenders such as

gl ucose, mannose, and dextrin; nonosacchari des,

di sacchari des, glucose, nnannose, and ot her

hydrocarbons such as dextrin; coloring agents;

flavoring agents; diluentsizqenulsifying agents;

hydr ophi li ¢ pol yners such. %% as pol yvi nyl

pyrrolidine; |ow nolecul ar-wei ght polvpeptides;

Psalt-S-Grm rg Sedunt/ermn$atamtd sEpidasralcdyy 80035, 23,
benzal koni um chl ori de, benzoic acid, salicvlic aci

Lt-hild@rcosalBoiphenet hyl al cohol, net hyl par aben,

propyl par aben, chl orhexidi ne, sorbic acid, and

hydr 8gencdpefoxi Beersolnentsesgdhgds-ghpcer antibody are
r.opyl ene gl ycol, and polyethylene glycol; sugar

W%I'—gol‘fﬁ‘loé’ns ¢h S&$ Rditni 561 afd sSh5  dlatenispardi ng

agents, surfactants such as PEG sorbitan ester, _

4p%i%\7sdr7l§at és%{?c%oafs polydortate W and >Hpd3Hor bapethnis
Q,., Trito - am.ne, .l ecithin, .and cholesterol;

Sé%fgbi I“Pfyﬁ‘eer?ﬁ)a{]%ﬁqsl@ct acsnasld"‘cfrvosreeg&r?d“‘s Sorpiltidiced via
ehasti.Ci ty senhancers.such as. sogi. hl oride, _ )

apéf1 zlé{sTi'uﬁwylcﬁl g}?)% e,n%n'a#‘rg?i“tIr ol %21&%88& 5irt §1%° “F3Rer ¢

peeRbebesdedilivanls; (HexGiRi et . and/ar pharymeeutdcaly 4
adj uvants. The anpunts of these pharmaceuti cal o )

ssubstascas addes) ,ams,pref epal-ysd 0L t 0n100Li s g
particularly, 0.1 to 10 tinmes higher than the wei ght

lobnthehanti VERHAD canst ilbodypne dar+t RSy eentexdivdd€ronr the
present invention al so enconpasses a pharnaceuti ca

searpesitiPoniesntoai miayg ban deimimend|dreas @i fearira ni ng

the anti-EPHA2 antibody in a |iposone or the

2FGEPOEPRA2 anti body bound with a |iposome (U.S.

Patent No. 6214388). The preferable conposition of the
phar et eTXFERES - cBRPBEPEFBATY nSANEr-eparat fonepandbeot 12

t%e&%rgLngg‘Qapproprigtqu bx those skilled in the art
accor drng-t6° appMtCabre dirSedEOT 14 dppiNegasics 1inking

tﬂgnbngggggkgqn route, etc. 72

DNA encoding the scEv is obtained by: ampiifying, as
temp.ates, the full-length sequences or partial seguences
(encoding the desired amino acid sequences) of DNA
encoding the heavy chain or heavy chain V region of the
antibody and DNA encoding the light chain or lignt chain

1

V region thereoZ, by a PCE

J

o

metnoc using primer pairs

designed for both ends

ct

hereoi; and subsequently further
amplifying DNA encoding the peptide >inker portion in

T

Q

e o

combiration with a primer pair designe

O
(]
0]
193]
'g
D
)
|
<
M
t
<

link both ends of the linker sequence to the heavv and
light chain sequences.

Moreover, once the DNA encoding the scFv is prepared,

expression vectors containing the DNA and hosts



The excioients or carriers _Jr the pharnmaceuti cal
conposition may be liquid or solid. The appropriate
exci pients or carriers may be injectable water,

saline, cerebrospinal fluids, or other substances
usual Iy used in parenteral sgdm nistration. Neutra
saline or serum al bum n-con-aining saline can also be
used as a carrier. The Pharnmaceutical conposition can
tat o oomissd it Writse befders {phh AZdr-idrs &&) ©F @rained
acetate buffer (pH 4.0 to 5.5) as well as sorbitol or
tHerd cunhpouniisan died phatimedeut Moaleoveanpasi tisen odf the
the present invention is prepared in a freeze-dried
MBS I3 qui e fOFTH sk appropried e ererd fawi ny stdredard
sel ected conposition and necessary purity. The
BHdtfeut i cal conposition conprising the ant=, - EPHA2

antMgooly can als cg]e__pared in a freeze-dried form
usi ng “an “AF5Fopr X GBI tSuc i Es Ts §&6Se 2 T Fhe

dﬂ’@! mceut i cal, oélo@sog'éti@ of the present _inventio

can be prepare parent eral®Adm nl\starsat‘-f‘o%v“'orar?:%
RS0 Do prepareh for gastiolLestinal, ahsorp! t_*Pa”cmﬂle

conposi tion and concentration of the prepar ti'om . can

be detes F@-ed QﬁdhﬁﬂzQﬂe%&nadmdyéﬂ;f%r'QQ RE- hod.
When the anti-EPHA2 anti body contained in 3]

phayateeedt | oed 1 wompositian of ihﬁﬁ&&erﬁ'laﬂv&m*é}r&x of
has higher affinity for EPHA2, .e., higher affinity
4ﬂiwwEPHAQ1amﬂihpdian EPHA Id hi it especd .adi0d 8sequences.
di ssociation constant (Kd value), the drug containing
At SR oy dam el e Foroak ousimda ¢awerndoses in
humans. Based on 73 this result, the dose of the
’%‘H%Frh%%éiﬂ i % &1L oSy t9 DR ot Dqdies prasin ~ i ettt | GRS .

n human can also be determ ned. The dose of the
}éﬁTTX“EWarﬁTbU%)PWPWSaWQ%P%MJ%F% Zrom
%ppnrom matel % r;g/qlf% ance per 1 to 180

ays np Brst ot Mhﬁc@ut-m%ﬂ
GOMmas uapn &é tJ‘eea pi?%ﬁﬁén' WA Q0L NGLMES i es (see wo
I nj ections
2004/062104;

Antibodies obtained by binding the antibody of the
present invention with various molecules such as
polyethnyiene glycol (PEG) can also be used as the
modified form of the antibody.

Furthermore, the antibody of the present invention
may ke a conjugate of these antibodies formed with other
crugs (immunocorjugate). Examples of such an antiboedy
car include conjugates obtained by binding these
antibodies to radiocactive materials or compounds having a
pharmacoiogical effect (Nature Biotechnology (2005) 23, p.

1137-114%) .




including drip, suppositories, nasal agents,

subl i ngual agents, and transdernmally absorbabl e
agents. The adm nistration of the pharnaceuti cal
conposition of the present invention can inhibit the
growt h: of EPHA2- expressingstunors. Exanples

Herei naf-er, the present invention wll be described
nore specifically with reference to the Exanples.
Howevaer, oblieipegsent: lbpdersi agran enguriftiendedtio be
limted to them In the Exanpl es bel ow, procedures
hagie s Qus -genet itde engilmeeh reeera: jpeT fardmeshirification,
according to the nmethods described in "Ml ecular

o SR (UM olc LRt L9y insedne e | fand:Nemi ati s,
T. qpltshe%bgy Col d Spring Harbor Laboratory Press,
Ff§§§§ of S'Sféscribed in other experinental

manual s used. by .those sgllled in the art o= according

to | erﬁgflgﬁ 1ecFdde |ﬁeFﬁ§aEUﬁh€P@IQWT¢ ied by

Al e I ts..ar Sy used,. unl ess_ ot her wi ;
spec f1 eacf %ﬁ% QMPF FTrepara I|1%(n ottt p“f%\ SJda’l)usl ng

AR Ab ] MLEGHRTS EXPReSSI g, hunan FRHAZ o 1)-1-1
Preparation of a vector expressing fufl- TengC%’hunan

ﬁ%g&%,er&@dgﬁ%shumﬂ FERHAZ wesqampli fAl%mo§r@°s s

reaction using c synt hesi zed from SK-OV-3

foet |pgrdead ort otaald RV e dhel c entadsana-ddBs for

se Prinmer 1. 5'-

Rragyeicadyt:ti. Hi-cat tbican saah giraagot 1 Cagooat g 3C CgagRgogsa,

aag- 3' (sequence listing sequence ID No. 3); and

rinRs Manust., Daniel K. Marshak et al. eds., Cold Spring
gggaccact tt gt acaagaaagct ggtcctaaatgggga ccccacagtgtt

Ofﬁﬁﬁﬁa{@? =squedce 1) istangy egummtties d :D 2No.

_ﬁ? The PCR quct was |ncorporated i nto DDONR22
Ldboratory M nua Ec Hariow and David Lane, Ccld Spring

Harbor Laboratory (1988)), thougn the

H

separation/purification method is not limited thereto.
Exémples of chromatography include affinity

chromatography, ion-exchange chromatography, hydrophobic

chromatography, gel filtration, reverse-ph

chromatography, and adsorption chromatography.

The

n

e chromatography techniques can be performed
using liguid-phase chromatography such as HPLC or FPLC.

Exampies of columns used in the afifinity

F=-

chromatograpny include protein A and proteir G columns.
Examples of columns based on the protein A column
include Hyper D, POROS, Sepharose F.F. (Pharmacia Inc.)

Moreover, the antibodies can also be purified

th

through their affinity for antigens using an antigen-

immobilized carrier.




manuf actured by Invi-roper. Corp.) using BP C onase
(manufactured by Invitrogen Corp.) to prepare an entry-
vector. The stop codon was renoved fromthe EPHA2 gene
inenec -rnthe ~r~" J i.O using Genei'a_|lor SlLe-D
ecM' ..ed Mitagenesis System (manufactured by

I nvitrogen Corp.) and a prﬁﬁer set: Prinmer 3:

5' - ctgtagggat ccccat caacccagctttc-3' (sequence listing
sequence ID No. 5); and Priner 4:

aat gggga ccccacagtg tcacc-ggtc-3' (sequence _is--ng
sequengertDaNo o7l ok iReeRMIMatjon reacti tween

t he ob?ained entry vectofngtnghfhgrggﬁﬁk-%Eggﬁbﬁ%%

Gat eWay: Weetor BimEnWrastiyed BY « W Adegen igf)}e‘?ﬁ-t)io‘?{as
performed using LP. Conase 75 (manufactured by

dirhA itrregydry Corep.me oo Prieparen OCDNA o DEST A0 ERHAZ; {4 he
presen- vector has the nucleotide sequence

r epr dsentag by tSEQAyD oNOt hien pirlees esequernes - ildrsthaRg,t he
between attB_and attB2 sequences) Moreover, the
TOFJRBHEE 6 T ORF Por tiorelof the EPHA2 gene cl ones
into She Present vector is represented by nucleotide
Nos. 2/383¥31N8960 GP-SEOY BONChASRhY 1eeguEiTéd2 tyrosine
£45¥'J1-- Mor eover, the ami no acid sequence of EPHA2
is teprésented by SEQID NO 8 in the sequence

i stingnL)lsae? SBr tion of EPHA2 extracel|lul ar ,
r egi bl fé%ofgsélgo%%\%cit%ﬁ*ém EREddrg %Wﬁ&ﬁ@@%@g
&extirace -lular region pclypeptide (consisting;, of an
am no acid sequence represented by amno acid Nos. |
to 534 ahvSEQ LDCNG a8 :kA ckh UeNee mbi Sting. .
hereinafter,@abbreviatedktloty %g%%%%?E%DH%Ewdgb‘%ss‘ng
caiplg;fied by PCR reaction using a priner set: P_
rime_r 5: 5'-aaaaagcttatagagctccaagcag™ccgs- ' 3
(seqdenteviingt eng aseduemce ERtNitY; inaRdvo; and

e) specifically binding o a polypeptide consisting
of an amino acid sedquence represented by amino acid Nos.
426 to 534 of SEQ ID NO: 8 in the sequence listing.

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

1) SH348-1,

2) en antibody which recognizes an epitope
recognized by an antibody procuced by nybridoma SH348-1
(FERM BP-10836),

3) an antibody which has the amino acid seguences

5

O

represented by SEQ ID NCs:

[&]

, 61, and 63 in the sequence
listing as complementarity determining regions in the
heavy chain variable region and has the amino acid

o

sequences represented by SEQ ID NOs: €5, 67, and 69 in



" Primer 6: 5'-aaagggccctcag-tg”tcaga-ccctccag-3
(sequence -fisting sequence |ID No. 10 The obtai ned POP
product was cleaved wi _h Hi nd! == and ADa= and cl oned
into the Hnd-"-1/Ara- site of pcDNA 3. (hereinafter,
the resulting vector is abb%gviated-to DNA3
1- EPHA2- ECD' p~c __ and in the description bel ow and
ther ecor- s . drawings, the ,. reconbi nant
POt dqueddy & isitig 4 PG A+ERRIAZ-FE v $hing
referred to as "rEPHA2 ECD'". 76 1)-1-3 Preparation
mfg iexyr essitire Veeror sciorid runcairat BRHA2protei ns To
construct vectors expressing a region consisting of
an arfi nenaend ivequente reeseesertetyby hanitod laciithgNds. and
315 to 540 of SEQID NO 8 in the sequence |listing of
EPHA2 (hereinafter, referred to as "Fn:i - -Nc ar
egion consisting of an am no acid sequence
représeﬁ?@énﬁyaa%ﬁﬁay &ECATNGSP=3 85 cOM30 stner @of @amino
épgée na;jygrwﬂrqtgcgeqé%?a§§; rn_-_ -N,,_or a region
consi SN OF B am o HeiY sSEque e représdit-ed by -

am no aci d-Nos. 426 40_ 1 hereof Q@ﬁéeingfter,
referrEg'*t‘()mg@r""ﬁflhb €P‘R?éé€$§6ﬁs <t {+. DcDN7,
aiRESTA0-5R: HI2 jas Lhe .t epplartes vere . perforned usin
each.pyinéf set: Syﬁngr se%é GF"F%EI%pN%O =21 @S ogueit
oA S iGRY ini1e RId MY ino acids; CDRH: reoresents
gcaaact~catcgaaagtcgtgggcgggcacctcaggacccaaré'
dosiequencel dd@tdie sequenceddd N, o5l Tang Pradrel’y 8.
5' - gtacaaaaaagct aaat act aaccgccaat caccgccaaa- 3'
(seyuerecd idtistd nFreiquenee seRtNOanl )b Prizi®r agehdf @kid
Fn-1-N anp-=--cation: Prine=, , and

sequence consisting of 14 amino acids; CDRH; represents

M

h

it
D

the aminoc acid sesquence represented by SEQ ID NO: 61 in
the sequence >isting; FRH; represents an arbitrary amino
acid sequence consisting of 32 amino acids; CDRH,
represents the amino acid sequence represented by SEQ ID
NC: €3 in the seguence listing; and FRH. represents an
arbitrary amino acid sequence consisting of 11 amino

acids, wherein these aminc acids are linked <o each other

Q

through peptide bonds; and

ii) having a light chain polypeoptide comprising an
amino acid sequence represented by the general Zormule
(II):

~FRL:~CDRL;-FRL;~-CDRL;~FRL;-CDRL3—FRL,~ (I1)
wherein FRL; represents an arbitrary amino acid seguence
consisting of 23 amino acids; CDRL: represents the amino
acid sequence represented by SEQ ID NO: 65 in the

sequence listing; FRL, represents an arbitrary amino acid



Prinmer 9: ¢tacaaPaaaact aagt gct agacaat acagaagct gcaa- 3'

(segulence _ listing sequence ID No. 13); Priner set
for Fnilli anpli ication: 77 Prinmer 10: 5

gcaagctt cat cgaaagt cgt oggagctt ccgt act gccagt g- 3'
(sequence |isting seauence 6qu No. 14); and Priner B.

To add atrBl and attB2 sitesto both ends of the

obtai ned PCR products, PCR reaction with each PCP,

praocte asores 14 €l ab e Ve Sapeid 04 8Bds USEPRLA d VB ant s

se-: Primer 1'1: 5' - )

Yyyascaaytdd ji acanacnaeacaasct s €at €gagagdtcgt g9ooNd: 67 in

(seauence listing sequence I D No. 15); and Priner 12:

e gRgevrert st traaafdag otgypeit s (meanance d-45tdMigio

seauence | D No. 16) . The PCR products obtained _n

ThiS PPOCTHR eCMFEeSTiMe ovhofat el nnt ac pDONR2RALUSI Ng

BP Cl onase tc prepare entry vectors. Reconbi nation

TEHRTUNS Dt et RACHC L @t §USRER oF SRPRIS andes tpnalER D

wector prepared b%a cleaving the Nde- and BanH sites

of pELl' I5b (TehUtfact O ed S by Movadeny fLayitgpresents an
gstrictian eNzZynes, nting the .cleaved_ sjtes, and

o e R T A R £ B e ey
dor Gonversign Sys ( uf actured by . In_v o

c—j{\é‘:r%occ;asg'n_ Cor%.) %%t%ﬁﬂh u<-£rﬁ'a£é(ljlg si%“esf%/\%)?ée{d P ot el e

sty RLd-onasedhyorder to prepare expression
vectors (hereinafter, reconbi nant proteins expressed

by the SH37INC-, Fn-1 -N-, and Fnll--C-incoroorared
expression vectors are referred to as rFr_----NC,
_F: - 67- Nn and iboEnwWicB, reespectdaselay) spithpe 2
Preparation of hunman EPHB2 extraceilu-ar region
Rﬁngggﬁaﬁ1quﬂmnantibody oproduced by hybridoma SH357-1
(FERM BP-10837),

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

heavy chain variable region and has the amine acid

sequences represented by SEQ ID NOs: 77, 79, and 81

I_l
3

the seqguence listing as complementaric determining
regions in the light chain wvariable region,
8) an antibody according to any one of (35) to (7,
characterized by the following i) and ii):
i) having & heavy chain peptide comprising an amino
acid sequence represented by the general formulas (I):
—FRH;—CDRHl—FRH;—CDRH;—FRH3—CDRH3—FRH%—(I}
wherein FRE; represents ar arpitrary aminoc acid sescuence
consisting of 18 to 30 amino acids sequences; CDRH-

represents the amino acid sequence represented by SEQ ID



78 CcDNA encodi ng human EPI B2 was obt ai ned by PCR
reacti on usi ng cDNA synt hesi zed prom HCC70
Cei,-derived total RNA as the -enpla-e and a pri mrer
se-: Pyifiar 3:
ggggacaag--tg-acaaaaaaacaggqﬁycgcCCnggaagcgcaacc-S
(sequence listing sequence ID No. 17); and Priner _4:
g 5 a gaCCact-_ yla“asg v- -~ g -g aaaaC gggt cct aaa”
Beacagallt gaae Csggtiencat £t gt Bhgf SERHENce Ad Sdrithg an
sequence I D No. 18). The nucl eoride sequence of human
EPpBPreDNARTENO r ect@seatPanbe SEQRTDs NOng 187 i h4 t lieino
sequence |ist, nu The anmino acjd sequence thereof is
?eb@%seﬁ@%%lz H&ﬁps’meﬁl CNCGh2ERINQ s gienomdd sting

CR reaction was forned using a prinmer set for
5ﬁ5¥r?y?ﬁﬁadﬁNLS%%coB|%% é hﬁﬁaﬁhEPﬂBQU@&C$aééﬁtaﬂ@?
?g ion (rgg3 n conS| am no aci d sequence

%T esent ’%F %sam*lmt%rlskfﬁuegm I D NO

.S

§p1<§a§§§1§§n1*§t998£959598§9@§1 ggg g@,o ﬁseqrge”ﬁe

l'isting sequence D No

Seqassad Léean@gcaﬁgtm&pct@ﬁals ents (SEQUENGE 54 ST NG
sequence | D No. 22, The obtained PCR product was
EtEﬂVSﬂqM&ﬁh~FtﬁﬂSEsaDdg &ECORV, ¥mand &t0REd whetBIf thnese
-he :iin~dl-i!'ECOR ~ si _e c- pcDivz3. (herelnafter
am9ﬂ©esui¢$n@*e|hgnkedtoo ¢&chbbtryratréotigh peptide
"pCDNA3. =-2PB2- ECD"; and in the description bel ow and
Wgnﬂﬁhea@$amﬁngs the reconbi nant Drot ei ni expressed

by pcDNA3 1- EPHB2-ECD' is referred to as

r EPHBZ-ECDVING -3 Pr&Paritdion ol fiemini ERB3Tprising an

expreSS|on vect or .
aminoc acia seguence represencted by the general formula

20-4 051 e, a?ﬂuggﬂcsmwtwg% (Bgkgl nalter,, abbreviated |

(ZI):

-FRL: ~CDRL;-FRL;~CDRIL;~¥RL3~CDRL3=FRL,~ {IT1)
wherein FRL: represents an arbitrary amino acid seguence
consisting oI 232 amino acids; CDRL- represents The amino
acid sequence represented by SEQ ID NO: 77 ir =he
sequence listing; FRL; represents an arbitrary aminc acid
sequence consisting of 15 amino acids; CDRIL, represents

the amino acid seguence represented by SEQ ID NO: 79 in

the seqguence listing; FRL; represents an arbitrarv amino

arbitrary amino acid sequence consis<ing of 10 aminc
acids, wherein these aminoc acids are linked to each other

through peptide bonds.




PCR reaction with Human cl one coll ection

(manuf actured by STRATAGENE, #033830) as the tenplate
was perforned using a priner set: Primer 17:

5' - caccat ggagc- ggcggccttg-3' (sequence lis-ing
sequence I D No. 23) ; and Pginer 18:

5' --cccact ggcacgt ccagacc-3' (sequence listing

sequence | D No. 24) The obtai ned PCR product was

i ncor(por ated hiemt anpENERADofTERG prarwiractiwved+hyn nas

I nvitrogen Corp.) using pENTR Directional TOPO
tOsomialg di ing mamafeactiased bytd it rogen Corp.) to
Drecare an entry vector. To repair nutations caused

by aginéagend s@bsltldtivoro e semory haget GIPHAKS tyrosine
digested with EcoRI, and a fragment containing the
LSENFRISS ' TOPO deri ved sequence among the obt ai ned
fragpents was ligated with the second | argest fragnment
( appggxieﬁ‘ﬁlé’ll}'r *f.%6 4R ﬁ;g I&RoNGf CEGHERES "G Al ﬁ@d”%y
g'g%egsqtqed Huran cl one col I ection (manufactured by
FSTRATAGENE, ~#014640) with EcoR--. Recombi nation

r eact.i,ons...bet wee he Ll LY.V r, and .t he.
chI\lti-) D%%%ig% t 2‘\%}7 \?g%lgflrﬁ&grae Bé%é fto%‘f%%zﬁsﬁxﬁg TR
&ionase in order to prepare pcDNA- DESTAC-ERBB2 (, - he
vector has the nucleotide sequence r resen_e™ ., ep -
by SEQ hRvie.qg %5Ctﬂibﬁ%ivﬁ%@U%EEQHﬁﬁnﬂ?HkZJ@%ﬂ%@@%ing
attB_ and att52 sequences). (Exanple 2) Preparation
aaflimonocl onal antibody 80 2)-1 Preparation of antigen
To express EPHA2-ECD, FreeStyle 293-F cells
(manegflateried By: enrnvittamoge mcCarv.it were wirvans faeet ed
with pcDNA3. | - EPHA2- ECD usi ng 293fectin (manufactured
by FrvisPresgén cedryy. P add ncultcurce pcdty BTC lide moB%iGER ng
for 5 days. After the culture, the culture o
Fupdt tdit 3RS [AYTI T LTI Ugat o arE s dies -
4% ?c[ﬂsgslgépe for, rEPHA2-ECD purification. The obtained

P

i superiiat ant Mas Uil yZed SREFIRES 208 $ing -
Trlsﬁﬂg%plggfo%‘%he aﬁtibody having such properties can
include any one antibody selected from the group
consisting of the folliowing 1) to 4):

1) SH348-1,

2) an antibody which recognizes an epitope
recognized by an antibody produced by hybridoma SE348-1
(FERM BP-10836),

3) an antibody which has the amino acid sequences
represented by SEC ID NOs: 59, 61, and 63 in the sequence

listing as complementarity determining regions in the
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62, 67, and €9 in

the sequence listing as complementarity determining

regions in the light chain variable regicrn,




using a dialysis tube having a nol ecul ar cutoff- of _
13000, then filtered through a filter (0.45 um PES),
and then applied to H Prep 16/1C Q XL (nmanufactured
by GE Healthcare Bic-Sciences Corp.) equilibrated
with 20 M Tris-HCl, pH S %I ution was perfornmed wth
a linear concentration graéi ent of NaG (20 nM
Tris-HCL, pH 7.5, 0-1 MNaC). An aliquot of the
el utad thaehitabsMaThasepakatied Py SPFPAHMae Nl m.de __
gel el ectrophor es\ify? (herei na?zt gr%é?@ﬁe%%?&&d\%n?n” ana
iSDS- PAGE") . Then, the gel was stained with Coonassie
Brilliant Blue (hereinafter, abbreviated to
" CBBist Ahnedy) at dieeonf iohminEDHAZ 1 BEDcoa@ti @liMNGn amino
fractions. Next, the r EPHA2- ECD contai ni ng racoons
e SEeTsinTEd v el i eetl Mo tHid apch 264166 o raupes dex .
200 pg, Jmanufactured by GE Healthcare Bio- Sc_ ences
Cor p.f RegTF PRE atfR i awiCOR BPBSRH Af 3 [t H e FRE 00I) Wi t h PBS,

n al.iquot, of the elu-e6 (racoons was separated by
W%Ds*ré/&c%%&‘rheﬁ?)fﬁﬁ@ga a8 TOBBr STy ABdNPoacddnfiermence
J&%—?CD cont.ai ni %aoti ons. . The r EPHA2- ECD-

cont ai i g Fr act i T CofsiTed amRfuségprassants the

fntjoen.8l for | . zation and an _antigen for .
ep_Hog%ev‘d‘etse“r “nation.t Ih“n'p“ré(;t e %E@orﬁ&gﬁ\ﬂat“ﬁi o wade
wAased 1using 2CA L0 ebpcsAssay sReagent ; i
SERAE SO E)?@ )ég ? aReagent ary_ apgno acid

(manuf actured by PIE 2 mruni-zat "o

sEaeelkc-<0lcd BAIB CANNG 11T |4miH £ {iChar | HZF%%%&esents
Laboratories Japan, Inc.) were used. On day O, "a

thriex tewrigcofa 5@ ¢ eafuariRHARECER and Adjuvant 1GonRletd
Freund F37 Rv (manufactured by vv' ako Pure Chenical ~
HYhedwstauieese LHGOinGl: FAM tepreseht¥OhHMBrhatra) yWasino
subcut aneously adm ni stered to the nouse dorsal

dCe§i GFIUShiClkeWoss 1 s Imigxtadr & 2ofanB@oug cdfd sr; EPIA2EECD

and Titervax GCol d Adjuvant (nmanufactured by
TSPFESAEr 61, aFREO) JCEA S Sy eingETs epfr aseinure gt iSe)D ID
Npas 6\;iut_)cut aneously adm.ni stered to the dorsal region
of anotRerTnSATRA® “OF ddyps #pd FRH: represents an

arbitrary amino acid sequence consisting of 11 aminoc

acids, wherein these amino acids are linked to each other
througnh peptide bonds; and

ii) naving a light chain polypepiide comprising ar
amino acid sequence represented by the general formula
(IT)

-4

T

—FRL;—CDRL;—TRLz—CDRLZ—FRLg—CDRL3—FRL4—(:L/
wherein FRL; represents an arbitrary amino acid seguence

consisting of 23 amino acids; CDRL: represents the amino

tne amino acid seguence represented by SEQ ID NO: 67 in



and 36, a mxture of 50 g of rEPHA2- ECD and Adj uvant

I nconpl ete Freund (manufactured by Wako Pure Chem cal

I ndustries, Ltd.) (1:1 in ternms of volune ratio) was

subcut aneously adm ni stered to the dorsal region of

each nouse. On day 53 5G ggof rEPHA2 _C D was

in:raoeritonea:ly adm ni stered to each nouse. On day

56, the nouse spleen was collected and used in

Ihebrd sdorem ceprieparatg OrERIZ) r@vkgbrendenanprepar-atirgn amine

Cell fusion between the spleen cell's and nouse

anfel oI P3XE3 Ay 1 sTield S ine¥ penfror ned dsi MPIREGA000

(rranuf actured TBLL (I muno-Bi ol ogi cal Laboratories,

TRLesqntd )hhe @W*@paﬁ@mﬁﬁqm rgpregenmed by SEQ ID

supernatant of 82 the obtained hybri domas was used
6-é-cérje*"ernf‘neg %ﬂ?ﬂmswgbﬁw prddudergesents an

h br| dorras 2% i body screening 2)-4-1 Preparation

%sﬁrﬂgé T8 CSerfcy 1Yyt P it | g rATRoRT
Lells re. Qseeded 1t x104 cel ls/cnp nto coI I a .
tc3e/lpée I\-Q@noa't Td fTask (a?r%nuﬁ‘ actur eoa‘by G? &9 Ctne:

i gyred, gyerai gt &t 37C in 5% Q02 in DI\/EMconta|n|ng
10%1}% eg Cﬂi} next day, the 293T cells were

t r ansfact.ed ~Widh @G@Mﬁd@E%F4Qh%P@%%éEhv-;nvcntlon has
pcDNA- DEST40- ERBB2 as a control using Lipofectam ne

200 0F § Tegwetf e tpif sk Byi e d i td@gen: Corp.) and further
i ncubat ed overnight at 37C in 5% C2 On the next day,
t he tanNansvectoechd? 3311 weltlos phwarehdreatted BAHA? tyrosine
trypsin, then washed with DVEN_ contai ni ng 10% FBS,
el due$y suspended i n PBS cont ai ni ng 5% FBS. The
obt ai ned cel | suspension was used in Cell- ELISA and
f I ow oy tesretriy- ‘atalnysiss ezt A ZiagatdaEINSATRE I |
sus ension prepared in the paragraph 2)-4-1 was
Rent$1+% ugetS~and the supernatant was renoved. Then,

c) having an ADCC activity:
d) having a CDC activity;
e) naving an antitumor activiiy in vive; and
f) specifically binding to a polypeptide consisting

cf an amino acid sequence represented by amino acid Nos.

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

n
Q
oY}
o]

'Examples oI the antibody having such propertie
include any one antibedy selected from the group
consisting oI the folliowing 1) to 4):

1) SH357-1%1,

2) an antibody which recognizes an epitope

recognriized by an antibody produced by nybridoma SE357-1
(FERM BP-108306),
3} an antibody which has the amino acid seguences

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



t he EPHA2- expressing 293T cells and the
- ERBB2- expressing 293T cells were separately suspended
by the addition of the hybridonma culture supernatant
and incubated at 4C for 1 hour. The cells in the
Vel ls were washed twice wth PBS containing 5% FBS.
Then, the cells were suspen%lped by the addition of
CGoat anti-Muse 1gG Peroxi dase Conj ugat ed
(£Erandl as=ubad1 BfMrhi-k @Or 6.+ CChEN; GON).w HAPLBLP) .
di luted 500 ti %egmw%ﬁrﬁ%g %“%“ggﬁ é?l%i %ﬁg’egé%“ﬁsé;* and
haeubatediat vAc:her e1-Bguhn The ncel L§in.t l.1.s
wer e?vvashed twice with ngcgﬁt ain%%nléﬁﬁg/énl:gg \é%ﬁgn,
EPBPu€okers PBepekephngdaSplULEQN I@ONOBheWJ%_Q@?g%QHi B§ in
di hydrochl ori de (manufactured by Wako ure em cal
Fheluserhescelidsyiagdab203mmeeacdicssokvveda-atmining
concentrations of 0.4 ng/m and 0.6% (Vv/v), -
Fespeefi vel yhei alghtOPRasol veirdRb(8. O5ghbhri sodi um
citrate, 0.1 Mdisodium hydrogen phosphate
dodecahy?it at&s 1Py 4n&yIngeshadeedlawin®Opuedd melds 1)
Color .reaction was performed with stirring and
téfninated by the addition of 1 MHCL at 100 ul /wel | .
The cel ;s yere grﬁgifi,tgt ed by centrifugation, and
the supernatant” was {hem I TansT2r+88 S Bl Hiew 982 vshino
fLat-bostom-ui croplatg. . fhe absorbance —at 490 r_m was
n%giugggﬁ ugikﬁggéggrgfg“F&era%%r “CARNE ST Ber kP RER AT Y “To
sel ectriybrirgemasgpr odyet ngANt Lbadi es, .. which
specifically bi‘ndR?% EPHA2 "é%‘rirkéggéde%%mt hegsurf ace
e tden CERH; Ny anen « hyhr i donms, pr i culryre
super nat ant exhi bi ti ng hi gher absﬁ%%ﬁ%er{}?naa:tlh&e éE%E—T‘A*Z?C“
exps essing @93Tecebl S0t Aamnénathes ERBBRREXESSING o +pe
293" cells (controls) were selected to be positive ~—
o producs fouente antpr ERHAP=anb iy bedy. 18) Ndr 37F| OW the
cytonetric analysis To elimnate fal se positives in
TRIVET €S SAL st hng | bbbl es ke Bn thes spr-ivdes®@ no acid
de-ermned to be positive in Cell-ELISA were further
TXANTHEY ForSthetrd OfF ndf nspectEiest | @BRE O <ERHAR s
,ILQV\éqqyrtloneL_rg. The .

I aince aclda sequence represented by SEQ ID NO: 73 in
tne sequence listing; FRH; represenzs an arpitrary amino
acid sequence consisting of 32 amino acids: CDRH3

represents the amino acid segquence represented by SF

-

Q ID
NC: 75 in the sequence listing; and FRH, represents an
arbitrary amino acid seguence consisting of 11 aminc
acids, wherein these amino acids are linked tc each other
through peptide bonds; and

1i) naving 2 light chain polypeptide comprising an
amino acid sequence represented by the genera

(I :

—FRL:—CDRLl—FRLz—CDRLg—FR.L3—CDRL3—FRL4_— (II)



cell suspension prepared in paragraph 2)-4-1 was
centrifuged, and the supernatant was renoved. Then,
the 84 EPHA2-expressing 293: cells and the
ERBB2- expressing 293"' <cells were separately
suspended by the addition of the hybridoma culture
super nat ant and i ncuba-ed d%Cfor 1 hour. The cells
in the wells were washed twice with PBS containing 5%
WBSre TherRrLt heegebbsnwer ansuspanded by he, Qdd&tgggucqﬂ=
of "Fl uorescei n-conjugated goat IgGfraction to se
tats i ¢ ot eobbbecungnd naeidact oved, YedfNents the amino
P I-larmaceuticals, Inc., #53493) diluted 1000 tinmes
fEid mmalmmges’é%% and gaculiat edicat 4G forn lihe
hour. The cells were washed twi ce with PBS contai ni ng
596 FBSCe ahdst hed: r EBlUs peadeds ¢ént PBS conb At nhAg 586 FBSacid
and further containing 2 g/nm 7-am noactinonycin D
%%ﬁ%%ﬁa@tGpéél§yln9nv11rege@mgmqaaqwﬁﬂecﬂbana represents
Probes)% followed by analysis using a flow cytoneter
e8- "Bekrién SSSHtE r?ﬁﬁ°§°nq%% g5t 8ZRas andbyzed in

Ln 1,9 (Tree Star -am noact i nonycin
%@OC%I |v2%de&d ScélSs Wﬁﬂé e%%%ﬁ&@dsuéthaapga§%ry aminc

e fluar. cence intensity. histogranms of
%?vg c%? %gkggé EPg%ﬁ%E‘ SHyBti dotfas Produci A SﬁﬁplggRL3

tbatepEQVE dede SkrORger; o i %cgoeﬁg%%%cwu[ymegwew o thes oo

fluorescence intensity histogram of

EPHAZ1expl esgkng 293 el | sst i B Eherr-i st
t he ERBB2-expressing 293T c%lrggas gont;% ] égnéggn S an

ahb At nedy asarantd - GRHA? aBtiibady- pé@r@éiﬁé*ngn%fﬂym'ﬁ dqrasasam no
2) Separa-ion of hybridoirma into single clones
ant s EPHARrane i bicely= panduci agibybsidomaskyer ec vhthggner
with Cona_e_!l-HY Sel ection Medium D (nmanufactured
By SeghCeedt Tee hrohdgi es, 403804) and cul tured, and
the fornmed colonies were collected as 85 single
cl ones. The collected clones were separately cultured
nd exan1ned f.or the|r binding activities for EPHA2

5i Mg e CHTIe SAHFEHnAEIRS 510G e SlarfP kel s ibody

The anti-ZPHA2 antibody of the present invention *s
useful s a pharmaceu al agent, particularly, a
pharmaceutical composition intended for cancer treatment,
or as an antibody for immunological diagnosis of such
disease.

Prelerable examples of cancer VYpes can include, but
nct limited zTo, breast canéer, esopnagus cancer, prostate
cancer, gastric cancer, non-small cell lung cancer, coion
cancer, and gliobiastomea multiforme.

The present invention also provides a pharmaceuzical
composition comprising a therapeutically effective amoun-

=

of the anti-EPHA2 antibody and & pharmaceuzicallv



in paragraph 2) -4-3 to establish hybridorrnmas

produci ng anti-EPHA2 nonocl onal anti bodi es (SH348-1,

SH357-1, Ab57- 1, Ab65-1, Ab96-1, Abl OO 1, Ab105-1,

Ab106- 13, Ab- 36-1, Abl148-1, Abl51-4, Ab230-1,

Ab373-1, and Ab382-1). 2)-6,Confirmation of binding

activity of nonoclonal antibody for cancer cell |ine

VWhet her or .not the nonocl onal anti bodi es obtained in

fasagank i-1ndountda icancelo el si highl g expr essi ng

EPHA2 was studied by the flow cytometric rrethodln t he

esrautes iy na@s dgerpalr agragErv2)t v, 3. ardl huthedd preast .

cancer cell line (MDA-MB-231), a human |ung cancer

cel | Iki ne pEA5S49recandiaa horasupsesinates carceaceeldically

line (PC-3) were wused instead of the transfected 293T

UEEd $nahs g g exiffantalyle ithet hess trdid dretesh ioreok | onal

anti bodies were confirmed to bind to these cancer
CEPCHLTHES ) -Thq ISR d tTBIHR et TR L Frorfo dl DhaPRic,

ntibody The i es of the nonoclonal antibodies
Fore® oea gy WIS U B 1Soryging 6
factured hy AbD Serotec) .As a result,.
l(nrgi"tquipes léWe?je =5 dG - (AbS 7T ) RitF AR 1S g‘@’EPOSl'lQp

‘Sﬁéﬁllpsﬁﬁ%f%flzf)’éq‘aéohaoé*’%%én’ o 51 TR 05 13

MZA3-bn anth AARBZ:d) 2l Hepadati o of donal .

anti body The nonocl onal ant| bodi es were Pur| i ed Trom

astidies;, ofairyhiidom- taansh s aited P ceSfcdic pressure,
hybri doma culture 86 supernatant (hereinafter,

wiefersiey ,t ¢ msspdsaurece dodror ant d dostyi cDiJ‘i’y,fI@ﬂé‘i'DIh'.'ﬁy,
The nouse ascites were prepared as follows: -first,
staitid 8- ywe kil th BALE! cAlsoInud inn i des (CLEF. o d apas;ainad
Inc.) were treated with pristane (manufactured by
TSGRl @SR TINEL Y. Spmreoxigatel o8- weeks | ater,

t he_hybridomas washed with sallne wer e

i nt Féﬁé?ﬁ?&né’al 157G rRAFSPIEEREd G PR ein 13melude,

ceI | s/ muse. 1 to 2 vveek§ 1I_at er, ascjtes g,ccurryl at edﬁ
ﬁﬁ_fﬁ% ﬁéf?fﬁﬁéaTotaV?T L Qe W1lrig: amino acids such as

glycine, aianine, glutamine, asparagine, arginine, and
lysine; antimicrobial agents; antioxidants such as
ascorbic acid, sodium sulfate, and sodium bisulfite;
buffers such as phosphate, citrate, and bcrate buffers,
hydrogen carbonate, and Tris-HCl solutions; Filiers such
as mannitol and glycine; chelating agents such as
ethylenediaminetetraacetic acid (EDTA}; complexing agents
stch as caZieine, polyvinyl pyrrolidine, P-cyclodextrin,

and hydroxypropyl-B-cyclodextrin; extenders such as

\Q

lucese, manncse, and dextrin; moncsaccharides,
disaccharides, glucose, mannose, and other hydrocarbons
such as aextrin; coloring agents; flavoring agents;

diiuents; emulsifying agents; hydrophilic polymers such



collected, then sterilized through a 0.22-r: filter,
and used as a source for antibody purification. The
hvbri doma cul ture supernatant was prepared using
CELLi ne (manufactured by BD Bi osci ences). The
hybri domas were cultured acgcording tc the
manufacturer's instructions except that O onaCell-HY
Growt h Medium (nmanufactured by StemCell Technol ogi es,
#93805yvinag! usetroasd anspdi om-mndheccoklkegtedneul ture
supernatant was filtered through a 0.45-mfilter and
Psevpast adspur selt f borantybodynperibheat aadisIbeics such
anti bodies were purified using an affinity colum
%%n%?@é@hgoﬁée®n®¢h@ﬁ%dProbenﬂOArrQASG, gahnufact uaetld,
by Repli Gen Corp.;: imob-lized on Fornyl- Cellulofine
u?%%%ﬂreH“%@“?%YkaghﬁgnQbrme Hyﬁéﬁéanahter
abbreyviated to "Fornyl-Cellu!'o_ine Protein A'! or HT
PaporabBetatt- Sﬁﬁbo¥%aﬁh@h%?uréGrB9CGE”l¢baPFﬁc%Y@*OgQ
£9 § Lences &Q{D ).For the Fornyl- Cellulofine :
STACA SThE Ur%%v?o?saﬁtrbodﬁn’pBrFPY%a?ro% Wast

hre B 87
Qﬁ%ukﬁg §C§ @$$E§§ym%£2n§u %LPQL UESE%hEuCQOFUnﬁannl-OW

T 1 t u L D
pheche o ehyssbegag Bt By Logges gL0NRY <o

sbher thandstéor bbeysbirap: Mabsehest §HR§SOEB§L§O“BC§DG
for antibody purification was added to the col um,
mhichorhasst en meshed, mttmeBSumﬁﬁb|Oméglgylﬁluéh@n
wth 2 M arginine-HCl, pH 4.0. The anti body el uate
Phsleneatohl i gedhihndytdenbufttes washt hensuepbasesnd
with PBS. The anti body concentrations were determ ned
p9roetetl nglapiei ahty bedheschoandunit hs POROBUG 201 aimide,
Colum, PEEK, 4.6 mLmxiOC mm |I. , m (Applied
BP 0358t Whsy D ApEt deredl@RRiEC L he2aBs6pbAAGRL ( GIEL 1 P80y
n% L the el uate. §ge0|f|cally, the anti body sanple
%r it 68 cE“n PRS- MasSXappt FRES 02PERES Bh2pmaasutical
iLibrated with Equilibrating Buffer (30.6 nN
ﬂlun1d|hydrogen phosphat e dodecahydr at e,

The amounts of these pharmaceutical substances added

41}
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1)
T

referably 0.01 to 100 times, particularly, 0.1 to 10
times higher than the weight of the anti-EPHA? antibody.

In this context, the present invenzion also
encompasses a pharmaceutical composition containing an
immunolipcsome containing the anti-EPHA2 antibody in =&
liposome or the anti-EPHA2 antibody bound with a liposome
(U.S. Patent No. 6214388).

The preferable composition of the pharmaceuti

()
D)

composition in & preparation can be determined
appropriately by those skilled in the art according to
applicable disease, an applicable administration route,

etc.



1 9 . 5 nmN nonooot assi um phosphate, 0.15 N NaCl, pH
7.C The col um was washed with Equilibrating Buffer,
and the antibody. bound to the colum was then el uted
with an eluent (0.1o0 (v/v) HCl, 0.15 N Nad') . The
peak area of the absor bance7eéo. D. 280 nm of the
el uate was neasured, and the concentration was
cal cul ated according to the foll ovvi ng equati on:
Concemd asst o 0fn-antd body- spapl e; ( har,%{ ak.; area
of antibody sanple)/(Peak area of st andard ur-“‘“
tgEbd}ixiConeent patiog.of standard. (rg/drJxDilution
factor. Moreover, the concentration of endotoXin
eonipierds on taembral ned ast thodbesphasygeasur gds ; ine,
usi ng Endospecy 88 ES-50M Set (Sei kagaku Corp.,
FO2e1 505 angl Endet oxi nor Sbandar dultSEahcSet u Sei kagakts in
Cor p. : #020055) and was confirmed to be 1 EU ng or
PRTREL S The REBLNEFREAC AP bodi es were used in the
subs uent ex erinents. (Exanple 3) Properties of
SH- 348249 Lfid 2 PR)39r gt W Tt ERRAN ;e d biody
JE%HA#? E%thlt¥ of -ndyglng phosnhoryl ati on_ of

Vrosi ne-redf dues® T aha’t rtsﬂbrctqf\ﬁrt'%ﬁ%ﬁuﬂmﬁﬂm ng
g&% L. oe|n IeveL - -1 Pre aratlon of
anti %gyléflgn% 1&506 -e Tys’ét e VDR B3 % B0 o
suspepdegd i n- RPM=L 4 Qnt |Qg 10% FBS _50 units/n
nenicillin, and 50 rep?onym h (h%? e haf t &r,
sabmlewat@d (gaen;goc/@lﬁg@m(ggnt ahd ng, RPM CJ% dwith
antibiotics)") were seeded at S 6x105 ce S/l 1 onto
eortpael t 1ot shif anide cpté sk 1 QVeRAL @Rt At 340G 1 0:3%
CO,. On the next day, the nedium was dl scarded, and
RRM 2640r e addetgt her £bom dheagedpsromes £ £ Ukt @@rhav ng
cultured overnight at 37C in 5% CO _ On the next day,

BHB 482 AscigpBsTonpodbuben | gG2rnéset ypey Gant1of. (in the
description bel ow and the draw ngs, abbreviated

The pharmaceutical composition comprising the anzi-
EPHAZ antiboay can also be prepared in a f

-dried

H

ez

0]
[

form using an appropriate excipient such as sucrose

0]

The pharmaceutical composition of the presant
invention can be prepared for parenteral administration
Or can also be prepared for gastrointestinal absorption.

The composition and conceniration of <the preparation

can be dstermined depending on ar administration method.

Wnen the anti-EPHA2 antibody contained ir <he

pharmaceutical composition of the present invention has
higher affini+ty for EPHAZ, Z.=., higher affinity (lower
Kd value] for EPHA2 with respect to a dissociation

constant (Kd value), the drug centaining this antipody

can be eificacious at & lower dose in humans. BRased on



to "m g&xa"; manufactured by R& Systens, Inc.,

#MABQOD3) as an isotype control antibody, Reconbi nant

Mouse Ephrin- Al/Fc Chimera (ir. the description bel ow

and the drawi ngs, abbreviated to "Fnhrin-Al/F c";

manufactured by R&D Systensgg Inc., #602-Ai-200) as a

sol ubl e EPHA2 |igand, and Reconbi nant Human | aG_

_--c- (in. the description below and the draw ngs,

bbby endaatled the g $e"of e f@Eicd tfiece byi 891 R&hbosition

Systens, Inc., #110-HG 100) as a control protein for

hetivolnusiseli ganever en sepanatet ycalh | ated ¢ determined.

concentration shown in Figure 1 or 2 (SH348-1,

Sr 357hE, dogrd O FGFa:arf-i0- HRGR aomzs@cu,g/m HurmaFigueey be

1A and 50 wug/m in Figure 2A, E ir -P_1/ Fc and

WG Y Pug?ﬂﬁ“?wmicf@ﬁk s 3 a%f% @ { S RPVES 6a97  Thigo

gﬁ& $t|ng solution was added to the MDA-M3-231 cells
2¥fiscarding of the medium and incubated at 37C

in 59 far th redet erm ned ti WEIn 5%
hmregigggl“" %Oé%erlnens ol1§%1 Hredshce Tﬁc

CERASSs 4 ki ng- antd g$991 en‘?s'_@"A'VSe“]" <§L_B§r?’u_uda FEL Qgﬁm

and Goat™ anti-nous rEgENt - Specific (

Beviudds B Otéuoégﬁﬁ%aﬁé‘r er@a@é/‘ §§K§OQ u ngual

| munoResear ¢ch Laboratories, ~ Inc. 5-005-0 as a
Shasss | i dtkd ngr and ddody1 wr@osénwglata 8861 .

concentration of 10 ug/m or 50 ug/m (Flgure 1B) and
50 ugind a(Fiiguirse r28)idm RPMikS4harbie-eueisad T idignposition
sol ution was added to the MDA-MB-231 cells after

o siche dvrRp it theverdi om e imcibat edhat g8FC i nos SOFHA2 -
C02 for .he predetermned tinme. At the predeterm ned
?¥?ﬁﬁ°%HEE§Uﬁ@@ﬂ%tant was renoved, and the cells were

| ysed by the addition of |xCell Lysis Buf f er
(manufactured by Cell Signaling Technol ogy, Inc.)
ﬁontajnlng = mM PMSF (manuf actured by Sigma-Aldrich,
HE5%hd centrifuged at 15000 rpmfor 5 minutes. The
superpatants . of, cell lysates were used as sanples in ., _ .
|rrrrur%g3prg‘lc?:l|pl“?}ﬂlor{Jl IydAV@% tefn bt ot iy~ The d8sc-=ped

RE0A eLfc concent § aj [ oRs: ofoL b 3apB o5 WELEgPaSUr ed

usi ng BCA
However, the present invention 1is not intended to be

limited to them.

Ir the Examplies below, procedures re.ated o 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 skillied in *“he art or
according to instructions included in the commercially

avaiiable reagent

n

or kits used, unless otherwise



Protein Assay Reagent (manufactured by PIERCE). 90
3)-1-2 Verification of activity of inducing '
phosphoryl ation o_" EPHA2 tyrosine residues To

i manunopreci pitate E ?HA2, first, 8 ug of anti-

Eck/ EphA2, clone D7 (in the (ZE‘SCH ption bel ow and the
draw ngs, abbreviated to "anri-EPHA2 anti body (D7)";
manufactured by MI1lipore (Upstate), rr05-480) was
etidetb 1 4 ol 25 pafaal suspensiosnod Protein G magnetic
beads (manufactured by NEW ENGAND Bi oLabs, inc.) per
sanplle,~1 dnrbadmm tiot ure was d v endratk SOMgTinmme ato i
for 2 hours. Then, FBS was added thereto at a final
concéntriatli dirersfrail%n arfd a heation e nweesss ifruy tthen -
inverted for mxing at 4C for 30 mnutes. The beads
MV E e HeR thP < times with xCell Lysis Buffer

cont ai_nj_n A PMSF. Then, 200 ug of the cell _ysate
supeﬁ?ﬂpa%*? : rbéjéfalfh—ﬁ’ A%y rdsh AL LZipdwive Tadded

ereto and th xt ur were inverted for mxi
oJ\)ae%nl Yht" Tﬁﬁréekh‘e%&z%%y‘ The> Heds® W%‘ge—‘—ved

mwashedsthr g.t I s:s Buf fer
cont ald%l ng£ rié\ﬁﬂr]fh‘l )%I?i ambT‘e Buffer (56.3 mM

TrIS-pIEQ_}(Ieﬁ_:S,5|1_ .8%(vv/v) SDS 9% g | ycerol, 0.72 M
2- nercaptoethanol, 0.045 ng/m bronopheno= bl ue) was

@gitied-a a@c{wmaaaﬁwhd e £8 5&(51&%; _
98C for 5 mnutes. The prc{)utetel n%@%%ss%%\?at éi?ﬁ?%aag

bleads=awesrece sepat bt @ ds oy SRS PASENc Toz perdof m West ern
blotting, the proteins were transferred fromthe gels

t o polnyivienyld:dene di fl uoride nenbranes (hereinafter,
abbreviated to a "PVDF nenbrane”; 0.45 umin pore

H ¥R ot ettt ac b e M iddpore)agdif dergDidccddwcagt gt tcac
transfer, the PVDF nmenbr anes were bl ocked by shaki ng

TP B G T hy Sol ut| on (one pouch of Block Ace powder
(manuf act ur ed Dai ni ppon Sum tono Pharma Co., Ltd.

( Snovy SEERTRA | SPrltPc?ucst@Uéé“ce 5 N9- vids di ssol ved in

The PCR product was incorporated into DDONRZ22Z
(manufactured by Inviirogen Corp.) using BP Clonass
(manufactured by Invitrogen Corp.) to prepare an entry
vector. The stop codon was removed from the EPHA? gene
in the entry vector using GeneTailor Site-Directed

Mutagenesis System (manufactured by Invitrogen Corp.) and

Primer 4: >'-gatggggatccccacagtgttcacezggte-3"

(s

(D

guence listing seqguence ID No. 6).

ticn r

)

Recombi

o
o3

(
(D

action between the obtained entry vector

and the pcDNA-DEST40 Gateway Vector (manufactur

(]

¢ by

Invitrogen Corp.} was performec using LR Clonase



100 m of ultrapure water, to which Tween 20 and
sodi um azide were then added at final concentrations
of 0.1% (v/v) and 0. 02% (w'v) , respectively).
First, to detect the imunoprecipitated EPHA2, the
PVDF nmenbranes thus bl ockedrvvere soaked in an
anti - EPHA2 anti body (D7) . sol “ution diluted to 0.25
g/m wth Bl ocking Solution, and shaken at room
treapef e tieed asy LI hei roddre EVEEF. | mesbs anes- wves eonz -
washed for 10 mnutes three times with TEST (50 nM
PEITHCIE AP 8(the 38 s NaGhc=@x Tham ¥ £ ducBed@b dy/ V)
Tween 20). Then, the PVDF nenbranes were soaked in an
FeveMprsec R I SHRE | MKk eREMNDD eNAb Bhieepthe seguence
(manuf actured by G E. Heal thcare Bio-Sciences Corp.)
Sotutidn RIRTY BOOY- tamesaWiBh JESknees) shakerarer,
room tenperature for 30 m nutes. The PVDF nenbranes
G ST FrerC hadHe PR oroanr M hut st i rERHA ] nesnay ¢honed
ECST _HThen S|gnal s were detected on a film for
dhehi T frestence’ st g BoE BP 1% ?pn*affbf%bt%ﬁ%becby—@ Nos

SCI CES. Cor to renpve the
ant_%od@és C?r h@ge VD= frﬁerbe a%e%“ericfﬁ:—: PVDE1E -

- anes i on (30 mM _ . _ .
Ekaviy %“?*%él‘*a%?/%’z W Ry e s (e ences
mrsmptnﬁtmnc@)q-an@lsh@k@k@io 5151C‘sipfr 30 m nutes
Then, the PVDF nmenbranes were soaked & Quenchi ng
Sol utliyen -2 BzSbagenrtiaicnidTy EEiA(v /ak)- 442Q7 1and, .0.,.1%; (oW/

V) NaN3| then 92 shaken at room tenperature for
Emrvmwoanobimlt her washed for 10 mi nutes three t| rres
with TBST. To detect the phosphorylated state of the
EPHAZ Iy ggiaeel ingsiaduesar EIeEe RWD rareniridnes reefien

bl ocked by shaking in sodium azide-free Bl ocking
%m#%ﬁ%%nbw P12 Brock: Aselnpovmter swsuatissol ved
in 100 m= of ultrapure water, to which Tween 20 was
rﬁ%esanre a‘%V aa“‘fw |3 FhAETR 1 at i ©h OF¢ T 1SFY/A))NO: 8

ien, _the DE .menbr anes wer e soaked in an

lK‘nt 'Pho %LhotVr osihe: " ed bt 17 %&@W%&néﬁba{%
(4151 zf; he-fii \guraecs,n%pbf V] at.e ed 10, "AC 4610 anti pod
nu

______ cTiorn us "}/ .ci DX imexr

actured
sezT:

Primer X >'-aaaaagcttatggagctccaggcagecege -3
(secuence 1isting sequence ID No. 9): and

Primer €: 5'-aaagggcccicag:tigcecagatcectocgg-2"
(seguence Iisting seguence ID No. 10
The obtained PCR precduct was cleaved witrh HindIT® and

Apal and clened into the HindIII/Apal site of pcDNAZ.:

(hereinafter, the resulting vector is abbreviated tc
"PCcDNA3.I-EPEA2-ECD"; and in the description below and
the drawings, the recombinant protein expressed by

“

"PCDNAZ.L-ZPHAZ-EZCD" is referred tTc as "rEPHAZ - ECD"; .



by MIlipore (Upstate), #16-184 solution diluted -0000
Limtes with sodi um azi de-free Bl ocking Sol ution, an
shaken at roomtenperature for ! hour. The PVD_
menbr anes were washed for 10 mnutes three tinmes with
TBST and then further vvashe%for C mnutes three tines
with H20. Signals were detected on a filmfor
che: -l um nescence using ECL Plus. As a result, by the
addi ti)en-of ctrheasakubhe ofi gandesEpH ReALLTCo -
EPHt' - A2 tyrosi ne residues were chosph.rylated in 10
mMunfteesc BpPHdntoagteinshen. the anti bodi es SE348-1
and SH357-1 were added at a concentration_ of 10 ug/m
or 50 gghmkruchevetfect ekpirmdudinggat Region consisting
phosohoryl ati on of EPHA2 tyros-ne residues as seen by~
Thé igany_ ams fRavsgissernar stera el iby tdreino acid Nos.
ﬁ:ﬁgﬁt erArBi ned tines (10 minutes, 30 mnutes, and 60
I uCes) Y Agw e 1A NOkdwide tre eiequane e He Jiriesence
qbhe.cross-linking antibody, the effect of inducing
%{szh(€§6ﬁ6rnﬁ‘aiﬁ*dr %“dfe E % Viositie 93 NG dsi dueemsn
en J:n digand .was not, gbserved in the presence
TS aces BT Al R i ea e ey Aginc
av¥ard hiccat izan of, acd V:iht%a%f'? | Aducing decr e@SQe:ijn 3 te
EPHA2 protein level 10 g o " the cell’ Tydare-Sr=ec to as
"SHEerhRatant preparadn ragr, B)l e g
separ at ednby SDS- PAGE. --Oﬁg%,sa:%hrg‘prbﬁr gt"eia\r%gn%n Fhe' gel
swerentreansherset (el BYDRmTRDr-aNnes yand subj.ecteg to
western blotting using an anti-EPHA2 antibody (D7)
tdred eMBn dclearealn aAteir ( Fofietire & lene AGHRS 1(H-r )t hescr
description below and the figures, abbreviated to
PEAFTi-ORSa @ttt FONBodEST dfenfact wsed ey templates were
Sigma-Aldrich, [Inc., #A-5441) as a control for the
PSP Spr 881 e IFéFe Priggacistical |y, after the
tranﬁfver,wtheLP\:/DF nmenbranes were bl ocked by shaking
i n Bf otRFng>%ol uffof"dhd ¥heA™BUE SWFBRiA7F azor into
t wo pLgcgg centered around a nol ecul ar wei ght of 70
kDa. The PVDF menbranes containing 'O kDa or |arger
gRLgLelns were seaked jin an anti-ERHAZ antibady

acctlaggacccag=-23 {sequence

listing seguence ID Nc. 21); and

gtacaagazagctggatgctagccgecaatcaccgecaac-23" (seguence

listing sequence ID2 No. 12);

gtacaagaaagctgggtgctaggcagtacggaagc:gcgg—3' (seguence
listing sequence ID No. -3};

Primer set for FnIiI-C amplificazion:



(D7) solution diluted --0 0.25 g/m w th Bl ocki ng
Sol u-ion, while the PVDF nenbranes containing 70 kDa
or snaller proteins were soaked in an anti-(3-actin
anti body solution diluted 1000 tines w th Bl ocking
Sol ution. Each PVDF nmenbrape was shaken at room
tenperature for - hour. Each PVDF nenbrane was washed
for 10 minutes three times wth TEST. Then, each PVDF
menbpangewasosogked in an An-,-Muse |g, HBP-Linked
Whol e Ab Sheep solution diluted 3000 tinmes with TBST,
gandgehaken oafs dedRIRRIRIH & Jtfct O Jg-utes.  Laghnce
PVDF nenbrane was washed for 10 m nut es three lines
lvistt i'hg EBSTientren,D sgndls ;werrel det ected using 94 ECL
Plus and Nigh tOA LB983 (Berthold Technol ogi es GrBH &
Co. R@GimerThHe signal intensity of the bands was
cuantified using Gel-Pro Anal yzer Version 4.5 for
T\Wﬁé’é\/\@ tBrleginst erdd@2 raderarie OvEdi ®@rCberneticcspained
5) As a result, by the addition of the soluble
PI‘1 gan @ K A-A JE@ S 3 Rt CRRh dEET eassliar BRHA2
Rro ot.ei_n Ieve was observed (F igores 2A and 2B) . By
THE &G ?6n PO Y atS-Bsty SHRA®RT £decrease in
EP Qceibn, -level, albeit weaker than the activity
of & 1'Tgand, was observed both in the presence and

o%%%n%%o%ﬁ— &r-8s dd d tidody. .(fi.qures, 2A and
S e o g L R sy

@ m%tnrﬁo 1Ghange |§LQEPAYI9% Iptrcﬁoel ng evq nas obser ved
regardl ess of the presence or absence (?f t he
crosgrkineki ng: apt -gadyacthoures-3A-a8d22Bk- ghg-anal yze
the EPHA2 protein | evel after 24 hours o the SH348- 1
(@ddideinor, ldstdver ageneendet D signalsiintensity of the
EPHA2 band/the signal intensity of the P-actin band;
hgs FERl euloatued: sf rositaindwr eer extDer iprerealumee sudrtes
corrected with a -igand/anti body-nonsunDl enenl . ed
15RO raTAS 4ytes MOONRAe velioy &%t 6 4 seourcs rofertahe
SH348-1 addltl on was ,70% i n the absence of the

*OF3Ys MSTRIETg  BREPBBAan8 699RFR-PRE PPEYEAtecarht he

_CrQss- I|nk|n antlbOQy, mhen the va-ue after 24 hours
e f‘?he G% daestination vector prepared by

cleaving the Ndel anc BamHI sites of pET13b (manufactured

by Novagen} with restriction enzymes, blunting the
cleaved sites, and then ligating Reading Frame Cassette
C.2 of Gateway Vector Ccnversion Syster (manufactured by

Invitrogern Corp.) into the blunted sites were performed

rIniIlz-C, respeciivelvy).
1)~-2 Preparaticn of human EPHBZ extracellu._ar recior

expression vectoxr



addition is defined as 100% 3) ADCC activity 3)-2-1
Preparation of effector cells The spl een was
aseptically collected from CANN. Cg- n Foxn- /Crl Crl
nude mce (Charles River Laboratories 95 Japan, inc.).
The col |l ected spl een was ho enized with two slide
gl asses and hentl yzed usi ng Priarm Lvse
(manuf actured by 3D Bi osci ences, x555899;. The
obt aiamik spiesmcealirmmwarsisuspendast 4 4 oheppl por
red-free RPM 164C (manufactured by inv'troaen Corp.)
Eontal ok ngs10c Feddt s Boviae: Seduftron! tra7bonet §Giarived
(manufactured by Invitrogen_ Corp.) (hereinafter,
'abbt eVREE edls toha U emell ame f ond ADOSY ymeangdepassed
through a cell strainer (40 urr. in Dore size;
manufacttfed-by 23 Bi osci ences) Then, the number of
live cells was counted by a trypan bl ue exclusion
L7232 qe- SPrEeir 231 39 isPehsFeRcCargceent gt & ageds and
i umwas_t hen renoved. The cells were resuspended
E’ﬁ%g“rﬁv:"@%:’eﬁmﬁe%éﬁyqﬁ? 175%PC €&l fs?Af in a medium
for pADCC.and, .used as effecter cells. 3)-2-2
Preparation of target cells NMDA-MB-23l, A54 9, or PC3
cell sswere treated with trypsin. The cells were
washed with RPM 1640 containing 10% FBS and t hen
Jesaspendet: ¢ te MO ccantal s g, 10%  FBS.  Fach cel | . _
(4x10 cells’ was mxed with Chch?ﬁgum 517 ( ??Bbgngj“J:’v“
sHerics2! zeskdwrasd Qs g 2200 cd dfexs, ad.
| abel ed therewi tr at 37Cin 5 % C® for _ hour. The a
Bewerec vashiatk tdreetdass’ belesh cepdpm dhwa nedi um f or
ADCC and resuspended at a concentration of 2xl05
TEIFMLeq P TR UnNor ADCC: tthpreparendar gefcing.
j@%} Is., 3) 51C release assay Tile target cells (2x1C
|HF1C 2t S HEPEHB o 50 A 1Y st d serocad Iy VEBILE 10
I\k%p_t tZEdn_:nj cron Iaate. 50 u- of SH348-1, S H33-7-1, or
Ah iSotybe EomTBIEHR i bohiTd gESR) reaction was

~

periormed using a primer set

ol

ror ampiifying cDNA encoding

& humar EPHBZ extracellular region (region consisting of

(]

ar aminc acic sequence represented Dy amiro acid Nos. 1

Primer 2 5'—aaaga:a:c:ca:ggcaac:tCECCtggaL—3'
(sequence listing sequence ID No. 22)
The obtained PCR produci was cleaved with HindI-T anc
EccRV and cloned into the HindIZI/ECORV site of DCDNAZ . L
(hereinater, the resuiting vector is abpreviated to

n - - — Tr M . 3 5 : -
PCcDNAZ._-ZPHB2-ECD"; and ir the aescription pelow and



96 diluted to 2.5 ug/m (in terns of a fina
concentration after addition of the effector cells)
with a mediumfor ADCC was added thereto and
i ncubated at 4C for - hour. 100 ul of the effector
cells (_.5x10 cells/n) mas-ﬂpded thereto and

i ncubat ed overnight at 37C in 5% CO2. On the next
day, the supernatant was collected into LunmaPl ate
tnanufactged bye Deskonbl nen) . pTbee dosexpf-Eebgased

amma rays was neasured using a gamma counter. The
CRTPNAR ys7BPHRBE eE@RY r i butelie t ved heo ADEC-rBRERYHEYDWAS
cal cul ated according to the follow ng equation: Cel

i ysi sbirat @qapaa{imm)oT (nB)x| ERBE2A: e oty i i Ssdq) e
wells B: an average (n = 3) o_ counts in spontaneous
rel ed$® E&RG Hody /MEf Tre diwrare ef oo rraiplot amet ed

|l1s.. _Instead of the antibody and the effector

p@?%fa\sﬁ%ﬁaa% SHBOFENY eshedtf v@l yas ofha hewplate was

O - ADCC. e added.. The_ other procedures were
%erTornéawf%l e sane way"as in the sanple wells. C
rel ease

an avgrage (m .= 3)_af s in the maximm \
e A t e?é%ﬁ%#ﬁgﬁﬁﬂq%g%ﬁiﬁﬁéTgﬂii%?%?ence

(wel I's cont ai ni ng

dedergenddqudP-4l rofya, negl umfor ADCC was added
instead of the antibody, and 100 ul of a nediumfor

ADCC pGeRt-ai g NG 2% dacd dggid dansoskf- was a(dsdeecglﬁnce
instead of the effector ce !ls. The other procedures
Wesel}jpesdoramece i I tde sane way as in the sanple

wells. N Figure 3 shows an average or three
Bxperhmeimns] PUhepedautheves ronchasoreps€SemMtS BENTR,/D-
standard deviation, and the F value was cal cul ated by
KiRftefitmnefadstredson OWitesut  Cote. ant § bhogysBH48- 1
exhibited cell -ysis activities O 20 0 and 4.7%

B istonie BORD-CMBR1ng 39 t condru{argured 3y , Inhet rogen
Ao49 cell's éFigure 3B ,, and the

Orp.) to prepare an entry vector. To repalr mutations
caused by amino acid substitution, the entry vector was
digested with EcoRI, and a fragment containing the
PENTR/D-TOPO-derived seguence ameng the obtained
fragments was ligated with the second largest fragment
(approximately 1.6 kbp) among fragments obtained by
digested Human clone coliectiorn {manufactured by
STRATAGENE, #CX4640) with EcoRI. Recombination reactions
between the obtained entiry vecior and the DCDNA-DESTLC

Gateway vecTtor were periormed using LR Clonase in order

to prepare pcDNA-DEST4C-ERBBZ

ot
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ch
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oy
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nucleotide seqguence represenzed by SEQ ID NC: 25 in =he

sequence listing, between attB> and atti? sequences) .

(Example 2) Preparation of monoclonal antibody



PC-3 cells (Figure 3C, respectively. The anti body SH35
7-1 exhibited cell iysis 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 PC-3 cells
(Figure 30 resDecr.ively. These results denonstrated
that both the antibodies h&Ye an ADCC act - vi ty

agai nst MDA- MB-231 cells, A549 cells, and PC 3 cells.
3) C@@—@C@E%b%%ak@%hwgfzégtiﬁé&ﬂ—g’ or PC-_ cells
suspended in 10% FBS-containing RPM=1640 (with

ant i ficokixgSe sterenzeedes atrr L0299 1cebles/ well,,qnto a
96-well mcronlate and cultured “overnight at "37C in
(MFEG)a-qttﬁ”ed hey ﬂleﬁifdﬁ}gersl'ﬁﬂﬁ:.l), we&"cBa:?fan@fecaﬂbd with
i sotype control antibody (mgQ&a) diluted to 2" ug/m
QA ARrnERBAZ-Fihalscon@@i fedtiin Olandld®urec by
addi tion of conplenents; with 10% PBS-contai ni ng
IRPMICEBARN (Getth Jantrdictlits)edvas: axdtted ihhereto, apdr s
| ncubated at 4C for 1 hour. Rabbit conpl enents

Sanuf REFGFed By CREBAREANEN S4CL305 T edishpeedatan30Hes
V\/i1t1rLﬁR_F;|r\élat1t164Oﬁ wer e _added thereto at a final

ConcéntTationr Tr-5%UIA T SET RGN ALARE 6 & [YICda -

rour left . s-anding at roo:r.

for | s-and . urth t
rtggr?r%r &0 B ¥ ort S0 - . -%E‘ésprélﬁﬁSsGPétuFﬁe cel |

Al don: CRATL: 1R adini g expept Qall L Mrabo i
g “Assay (manu aglur"gydz%y%lglr-ao‘%tr Sfoc.n%érs“*ard'&{e“g-' i ar V-
Wty equalydQ thale ofadhe, qultire solutign .. and the
ufbﬁrrg%re was ysti rred at ar‘domterﬁpoteir?f—%raer for-“ro ¢8 _gbeoc,
tHeRULBS.- cHheN e i heg Amounds of Jight,eqitted was o
measured using adp ate réad%r.@h‘ea I:Héri’l 4B Iy Was
gl ldulcatied Higveqr digyy d @ the froldowng . equatj o Cel |
viability (99 = (a-b'/(c-b)XI OC a: the anount of |ight
Herai “totneth fer Gmcsainplem amed G . Jare qavariage «g8 w185 20f my
the amount of light emtted as a background
TrasHEnt iddody-nonBupplenewtedp¥élbbshed with a linear

concentration gradient of NaCl (20 mM Tris~HCl, oH 7.5,
C-1 M NaCl). An aliqguot of the eluted fractions was

separated by SDS-polyacrylamide

Q

el electrophoresis

I

(hereinafter, abbreviated to "SDS-PAGE"). Then, th

(]

gel

was stained with Coomassie Brilliant Blue (hereina

th
ct

ter,
abbreviated to "CBB—s:ained") to confirm rZPHA2-ECD-
containing fractions. Next, the rEPHAZ?-ECD-containing
Zractions were combined and applied to HiLoad 26/60
Superdex 200 pg (manufactured by GE Healthcare Bio-
Sciences Corp.) eguilibrated with PBS. After e uvfion

with P33, an aliguot of <he e

|_
o
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(O]
O
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v
n

separated by SDS-PAGE. Then, the gel was CRBR-stained to
confirm rEPHA2-ECD-containing fractions. The rEPHA2-ECD-

containing Zfractions were combined and used as ar antigen



10% FBS- cont ai ni ng RPM=1640 (W th antibiotics; was

added, instead of the seeded cells, in an anount

equal to -ha-- of the cell suspension, and 110%

FBS- contai ning RPM 11640 (with antibiotics) was

added, instead of the anti b%d]y, in an anmount equal to
that of the antibody dilutidn. The other procedures
were perfornmed in the sane way as in the sanple wells
fof! imuaves agsn (AnF ) 9f {heapgun Loght . emtied,
from ant i body- nonsuppl erren-e% wel T's. 538{;/3£e GbeSPhifEion.
FBS-wont @i f ¢ igoe REMMBHC 2k tHe ADLEDEOLLCSy ¥BS prore;
added, instead of the antibody, i?} an arrb%%tg\%w% °fot"
Adedy Reddenantndodyactitat i9p. pThecof her procedures
were perforned in the sanme way as in the sanple

wel | £) B dumeird zshigws: an aver age of three

exoeri-mens, wherein the error bar represents a

st andar ddévivaskos 1 cafd It e AR NGl Wier Wasnical cudihatrad Dy

RSt udent's -est. As a result, the antibody SH348-1
MndUt et AAR T B8 FARRU1 %A reasesused t hOrceldy 0, a
Ipv.i ability of the MDA-MB-231 cells (Figure 4A), the
P48 Tl £ MG uie ZBHATER mnPE uosit o e

A especlsively,-in the presence of the =

conp C{e%‘e”nt g‘ Thnea%%i?%o%@fﬁ%%%%l S rdiREeE®B5%
606199 . and,-Q65% decr egses. in the cel |l survival rates
of the MDA- MB- ZSlglcaT I?(Lﬁ‘gnﬂsr e 40~ tHE /lisafil@(?a:)el"I?sS
iﬁ@iﬂ&%Sla_‘n%dﬂln‘elé?%l&éaceéd SC}{‘EI 3 §€ 4C1F3 sal ?‘agion
respectively,” ir_ the presence of the con”pﬁ ements: :
Lihese 96s W ts demonsds aded, d hat hotihy > the, anti bodi es,
have a CDC activity agai nst’ MDA- I\/B'-ﬁ}'a’z_ ErtﬁDelaﬁr}ls% phY i R
Gld fdjanthiRC- el fassctidide Hroidiopes detenmatipny (1.,
3)-4-_ Preparation of truncated EPHA2 po-Lypeptides

1 rhsams - oNC vaifmle =N i andrasFridd e arssahen) i 16 arag
_BL2_and Escherichia coli Oigam (DE3)

TChanld &fFcdd 158 oy afersio tere isepariatelly. On days 22
transformed with the expression o_asm d prepared in

APsr afraph TR Qind ot wred THZan 0B nedi G uvant
Incomplete Freund (manufactured by Wako Pure Chemical
Industries, Ltd.) (1:1 in terms of volume ratio) was
subcutaneously administered to the dorsa: region oI each

mouse. On day 33, 50 ug

\Q
O
Fhy
[
111
o
jad
W
e

|
fz
(@]
o
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intraperitoneally administered =—o each mouse. On day 56,
the mouse spleen was collected and used in hybridoma
preparation.

2)-3 Hybridoma preparation

Cell fusion between the spleen cells and mouse
myeloma P3X63Ag8U.1 celis was performed using PEG400C
(manuiactured IBL (Immuno-Biolocical wapboratories, Co.,

Ltd.)) to

[
I

g}
In

epare hybridomas. 2 culture supernacant o



suopl ene”ted with 50 ug/m- anpici_=in (manufactured
by Sigma-Aldrich, nc.). Expression of truncated
EPHA2 pol ypepti des was i nduced usi ng Auto-Induction
System (manufactured by Novagen for BL21 and the
addition o- 0.5 rN LPTO for Oigam (DE3) The
bacterial cells were colledted by centrifugation at
6000 rpm for 20 minutes, then suspended in a
m&".'v ] T'§, . H.,.5 15C mM -
NaCl Jgé%/ik(g v%g%%ﬁ?%‘?ngm o,ﬁ‘%lo‘%???-ng%%%f%%;?n%ham{“z
drieib SO Sl Qe Dy | 160 - e syper natant  was col | ect ed
by centrifugation at” 14000 rpmfor IS mnutes and.
appl i2ed-4t ard.i%ady efcMerNHA (mar _uf ac-urea by
Lnvi -roam Corp The N -NT1 was washed with a washi ng
buf f &) (¢5C mreMafraesidiplds, cel2=0 JHAMNAGENPHQ Nydne
i m dazole, 10- (v/v; glycerol), followed by elution
SHadingn agl wnwmiggduffer (5C MM Aris-HC , pH ..5, 15C
nmv NaCl, 100 400 nM i m dazole, 10% (v/v) glycerol)
The éPdtedeldgnplegs weealeluratthéx 19ir ckiled/ by’ gto &
fil-ra-iqr_caolum chromatography (Superdex 75
ForFEET TRt actSRBE Dy -GS K HeEA R hoze BB - 15¢i BRSES) and

rp.) using PBS as a sglvent. The protein
cccl:lgh“c%%‘tcr é’t‘?eg?f'sl%?" the dbtaitfed r EConbNnBMEY pepoteinsng

r e-deasyred,using.Protein,As «{ manuf actured by
1%-"%% Lgﬁor Qtéorrﬁ%%sr, I%hé) “§1)“- iil)é-Pr—(-:rp rati®3F of EPHB2

AR af; J1eql Oz R ppepLE de, {1 7PHB2s ECD) - 10, o ﬁ.
expr ess EPHB?- ECD, Fr ‘ee§%/‘ﬁngd)fg3—-ﬁé cel I%@@E@ES&O'ERBB‘
der ansfegired Wdih PN L-EphAZs BGR o usl gafectin,
and cultured at 37Cin 8% 002 for 72 ﬁié%gls%wfﬁzé crsby-
Trhe t regdrurarg he Gl tune rsol ution wasy call.ected by 5-o-
cen-rifugation_ and used as a source forﬂﬁ%ﬁ@ft’% 37°C
IpurSH iGfat | obr . tThenobt adaed thbt UrensEPEERAt ADE™VWAS ] 5

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

@& ysisstaulye thavd aup s mo et ara Gutdffiaf ME00,

then filtered through a filter (0.45 m PES), and

CReR PG éd % FBH Preh e U@ pdnasyliln bt ebrvidiming

0 Tris- HC=, pH
é% ﬁgg. %ﬁe obtagned cell suspension was used in Cell-

ELISA and fiow cytometry analysis.

Tne cell suspension prepared in the paragraph 2)-4-1

was centrifuged, and the supernatant was removed. The

3

Lr

-

the EPHA2-expressing 293T cells and *he ERBBZ2~expressing
293T celis were separately suspended by the addition of
the hybridoma culture supernatant and incubated at 4°C

for 1 hour. The celis.-in the wellils wer

(D

wWicCe

r

washed

with PBS containing 5% FBS. Then, the cells wer

[}

suspendec by the addition of Goat anti-Mouse IggG,
Peroxidase Conjugated (manufacztured by Millipore

(Chemicon), #AP181P) diluted 500 times with PRS



7.5. Elution was perforned with a |linear concentration

gradient of NaCl (20 mM Tris-HO, pH 7.5, 0-- M Nad).

An aliquot of the eluted -fractions was separated by

SDS- PAGE. Then, the ge was CBB-stained to confirm

that there were _EPHB2- ECDgeon-ainind fractions.

Next, the rEPHB2-ECD-containing fractions were

conbi ned and applied to Hi.Loac 26/ 60 Superdex 200 pc

eoui &ibrat et Wh, PRSI iAftlestet ukt on°nitdyr ABSiow.  The

aliauot of the elution fractions was separated by

SESL PAGE. tiThene L hewged washd@1twOBB- st Gk nBESt contairning

confirmthat there were r EPHB2- ECD- cont ai ni ng

¥t aE®F ond.neThe GHEIPHBZLECH GG I h P o Futdietr os- wer e
conbi ned and used as an antigen for epitope

RY&EeY n hat T TR Thid pYotefht %Jah%enﬁmw@ﬁcwagocn@asw kel

ysin gthAPr tein Assay Reﬂ %%43Determnat|on
of "D %né%a? “r%gein | SR EPHA2 SEEPL L ved

En=l_ - fFnlLL, |
i %%béwaﬁé’é. G el td" %”%n?ﬁ e REE hen
Q$§§§@§§9e§§ 100 LAwsbh 9@19‘%8)'nﬁuﬁgp& ga?%%ium

(manufac: ured by Nunc, #442404 and i ncu
overat ghto. HIN4&;é@al@@rﬁyar§§§§rQnBQSkQEQt@6@9 n&HLa_v,

plate. On the next day, the Solution in the wells was
semoved) wad aada8hogk Age sojwiion (@ne pouch of,Black
Ace powder was dissolved in 100 m of ultrapure
parboymeli lwied 4ttrnese awnd ht PBSinasedi spebtsedaadi 200n of
u=/well and incubated at roomtenperature for 1 hour.

Thé E©l udi oh0® nut hes ikl | Shanas rienowed; mratiSH34E-EY by
SH857 1, or an isotype control antibody (m g&Xa)

P EFLER 5oRg/ AW ED DRPSETATGARLS Fer tr(l@BSt A PBYE rec

v/iv) Twe g0 20) . was then added at 50 Ellmell ‘The
?afenmhs PRET ateﬁata?oro%m1¥eﬁﬁ%Pa@ Pe flre Bfsurbance
Jhepy the solution in th s renoved, and the

mel?%om%?ew%hsﬂ%% ?ﬁ?%euﬁr?% % 8 PoEi hg2Bef f A2 Veoat
- e ted, diluted 300
oL et | P and s Sl o 0 LU 00 5000

wi th' Di I'uting Buf Was  aic
WulCh specifically bind to EPHA2 expressed on the surface
of the cell membrane, hybridomas producing a culture

supernatant exhibiting higher absorbance in the EPHA2-
expressing 2937 cells than in the ERBB2-expressing 2937
cells (controls) were selﬂcted tc be positive for
production of anti-EPHA2 antibody.

2)-4(-3 FPlow cytometric analysis

To eliminate falss positives in Cell-ELISA,

antipodies produced by the hybridoma determined to be

positive in Cell-ELISA were further examined for their
binding specificities for EPHA2 by fiow cytometry. The
cell suspension prepared in varagraoh 2)-4-1 was

centrifuged, and the supernatant was removed. Then, the



i ncubated at roomtenperature for 1 hour. The solution
in the wells was renoved, and the wells were washed
twice with Diluting Buffer. Then, a color reaction
was 102 perforned with stirring by the addition of
OPD Col or Devel opi ng Sol utiggn at 100 pi/well. After
col or devel opnent, the color reaction was term nated
by the addition of 1 MHCL at 100 pl/well. The
Ribysios basices 22 1 ndl 90° I easl seasdr et USRBE2 acpbaéesing 2937
reader. Figure 5A shows the EPHA2 domain structure
B el cfeon INCBI2TOLY vershendgd 11y OBS JMHWM ServBr=he
v.2.0) and the positions of EPHA2-ECD, Fn:!!-NC,
TR Tidere Gmbcyre | SuURS FRa BPRAZend | JandeBDedept ed¥hta 1
| i gand-_ . bi ndi domai.n, FN3 represents a fibronectin
kf?/%é 3 *Hormi q% A 5t St S YRR Aifsthafbrianes elitgh,PBS
inase -4 sents a tyrosi ki nase donain, and
T el b Ryl Egcie e i HTE g R
. EPHA2 ext Lular . _region. ( _ECD).. the .~ _
%cﬁe\%% cont ai%ﬁ%f%ﬁ“#?bé%ﬁggg?hﬁr%aeﬂ‘ Bmafagtton ©o
héidd | TND) , (s £ @b 0BG PDT ai Ring= L he, N tEr mAgl
fibr one&céé:)_n(vgrg}gle gg%gnalig%@(ﬁgf%?? N %ﬁ%otﬁ% ‘?@gi on
Ttk ad g ddes Ciee ) nabsi by ogectr s 1YPE BinmdONRi Ay
(Fnll1-C) were prepared and studied for their binding
BES | yohi£Bnid h53 esPert ah@ ShiddSadeang: SHRS7rdr 1 Asd- .
result, the antibodies SH348-1 and SH357-1 exhi bited
Prndiagiacteve tveshedt hwiespectht BBE BEPOAR= E€Dhg 5% ¥BS
rEnl I 1-NC, and rFEnlll-C (Figure 5B). Thus, the
A | Dowh e5e SHEAgRded ahd BBB57cntakrEnghDWNFBS dhaditother
a region fromamno acids 426 to 534 containing the
©rerhihad 2 igOhectTanitgpetSndonein DPafmasuiecdured by
equence represented by amne acid Nos. 426 to 334 of
TR TRt é%%éheﬁEe—rPfP%%i hg) T°41b3"eg ERAnpl e
%Ygﬁfg%géfgféﬁﬁ%%gé%eygé W?ngﬁ,cgééimggrgoulter,
The data was analyzed using Flowjo (Tree Star,

I SSOCI
Inc.).
Inc.). 7J-amincactinomycin D-pcsitive dead cells were
excludec using a gate. Then, the FITC fluorescence

intensity histograms of live cells wer

()

plotted.
Hypridomas producing samples that provided stronger
fluorescence intensity in the fluorescence intensitv

histogram of the EPHA2-expressing 2937 cells than ir the

[0)]

histogram of the ERBB2-expressing 2937 cells as control
were obtainec as anti-EPHAZ antibody-producing hybridomas.

2)~-> 5

(D

paration oI hybridoma into single clones
The anti-EPHA2 antibedy-producing nybridomas were

diluted with Clonalell-HY Selec=ion Medium o

(manuractured by StemCell Technologies, #03804) and

cultured, and the formed colonies were collected a

W



flask by trypsin treatnent and then suspended in 10%
FBS- containing RPM= 1640 (with antibiotics) . After
centrifugation, the supernatant was renoved. The cells
were washed twice wth the same nmedi um as above, then
suspended in BD Matri ael %%rrent Menbrane Matri x
(rmanuf actured by BD Bi osci ences), and subcut aneously
transpl anted at a concentration of 5x10 cel |l s/ nouse
@l e tdleoros SalTHe GG oft it weekr dyBALB/LALC] -/ nu
((rLLA Japan, Inc.). Wen the day of transpl ant ati‘on
¢l defemethd asxaayn€&: SHB48hei /o SBbng la¥@Svi-ies for
intraoeritonea |v administered at a dose of 500
Ugiiwuseiron daysc9ltlbe 2permndadds PBS haviagethgy as
same volunme (500 ul) as that of the antibody was
I htRBRFIaRINhedl T~ adaP nestapbisashyoontionds Jhedtoimsg
vol e, was measured on days 9, 13, 16, 20, 23, 28,
”%dﬂ%ﬂoﬂooré%hd@ntheoehwt (PP @fF ec8E357-1, Ab57-

bu d
P BES LopLhe Sifody il et aLon: A B,
t d
A ¥l a0 SEOT 1 gt bUpL (| AP HELaADE Vol e

co Ni_S0 o S erﬁd oup .on day 37
o e ot ndod s ALY F e Y R Bttt rlal

dhei b oalfues ek eer cabcul ated by St udent s t-test).
Moreover, the tu.7or growth inhibitory rate (= 100-

(aveWMeLhemfoﬁ ue e WD Afordde antibodies obtained in
anti body-adm ni stered group)/ (average of tunor

Reotagrespiof2 jt-he RS Adme niat s ed-gr Dyp) X3H00) Ofp days 37
was 104 89.5% for SH348-1 and 84. 1% for SH357-1.

B was ptudiengonntine ulioow ef freats: wer enobised ved 4me

vivo (Figures 6A and 6B). O 14 anti-EPHA2 nonocl onal

S Do & studP R dBr01 thiet 4-ant iA tnorrefdreatss amridee
A- NB- 231 cell- transplanted mice, only the

Gnt bodites YoMsAEE 12 Ahi SHIBYAN Biv@i erneer Rrelll -Cne

Q@gd% shovvn to .be effectiyve (Tabl e 1). These results
st rated tfhlgfa%l-%ﬂ%sﬂa md-BES7-22 1 arelnmt | Bodt eswere

M&hﬁsa%%ﬂlgﬁ Ekll@ ‘p*[e?ry eucfc’Jé/ %?’pocretleids As a resultg,
aili the established monoclonal antibodies were confirmed
to bind to these cancer cell lines.

2)-7 Isotype determination of monoclonal antibody

The Zsotypes of the monoclonal antibodies were
determined using Mouse monocional isotyving kit
(manufactured by AbD Serotec). As a result, the isotypes
were IgGl (Ab57-1 and Ab230-1;, 1gG2a (SH348-1, SK357-1,
Ab65-1, ApS6-1, Abl00-1, Abl36-1, Abl48-1, and Apbl>1-4;,
and IgG2b (Abl05-1, Abl06-13, Ab373-1, and Ab382-1) .

2} -t Preparation of mecnocional antibody

The monoclona’ antibodies were purified from ascites

of hybricoma-transplanted mice or a nybridoma culture



epi tope (am no acid sequence represented by amno acid
Nos. 426 to 534 of SEQID NGO 8 in the sequence
listing) and exhibit an antitunor effect. Moreover,
the region to which SH348-1 or SH357-1 bi nds was
shown to serve as a prom sigpg target of anti-tunor
nmonocl onal anti bodies targeted for EPHA2. [Table 1]
105 Table-1 Binding activity to antigen Inhibitory
Arte hodye mEP(H2e ired feet, arnefefndd 1=NG s Rl tdolNce for
reEnl 11 -C tunmor growth ECD (in vivo) SH 348-1 + + _ +
BH3BHY puriZigawioh 57-1 + + + Ab 65-1 +  Ab 96-1
Ab 100-1 -+ - _ - Ab 105-1 + Ab 106-13 + -Ab 136-1 Ab
148- Ihe MOURFI BREY TR SAWEIQ- Preperafh 37 Fdl ows AFirst,
382-1 + (Exanple 5) ldentification of SH348-1 and
SHIET -8 Ve T Bbd B ReRERA T TRE 62 i hecE heChdavyama, Inc.)
light chain N-termnal_ _amno acid sequences of the
s & it 1 S Pufrai EPHAZ® 24t {DORIF 83C SHBAB- 1Y ahtgme -Aldrich,
57-1, an al.iguot, of, a sol ution caontaining the
4- 17°6F “SFREA T urd FIeed S r}agca‘r‘agr“éﬁw NYATISIGRas
wenarated bys SDS PAGE, T{]reﬁ?ét%:e%ﬂgnégf{]et;gaerlﬂ hrlf-?ed in

separated were transferred fromthe gel to a

an amount of 1x10’ cells/mouse. 1 to 2 weeks later,

ascites accumulated in the peritoneal cavity

z,

as
collected, then sterilized through a C.22-um filter, and
used as a source for antibody purification.

The hybrideme culture supernatant was prepared using
CELLine (manufactured by BD Biosciences). The hybridomas
were cultured according tc the manufacturer's
instructions except that ClonaClell-HY Growth Medium E

(manufactured by StemCell Technologies, #03805) was used

as a medium. The collected culture supernatant was

Q

filtered through 0.45-um fiiter and used as a source

for antibody puriiication.

The antibodies were purified using an affinity
column comprising Recombinant Protein A rPAS50
(manufactured by RepliGen Corp.! immobilized on Formyl-

CelluloZine (manufactured by Seikagaku Corp.)

A") or HiTrap MabSelect SuRe (manufactured by GE
Healthcare Bio-Sciences Corp.). For the Formyl-

Cellulofine Protein A, the source for antibody

purification was diluted three times with Binding Buffer




menbrane (0.45 tmin pore size; manufactured by
I nvitrogen Corp.). The PVDF nenbrane was washed with a
washi ng buffer (25 nM NaC, 10 mM sodi um borate
buffer, 106 pH 8.0), then stained by soaking in a
staining solution (50% net %a7nol , 20% acetic acid,
0. 05% Coonassie Brilliant ['ue) for 5 mnutes, and
then destained with 90% net hanol. Band portions
corN asponding o dhe- heavysang 4 , chains_ 5 (heavy_
chai n: the band V\ii{hﬁ: smal Iy%I?l %‘D%: %ﬁ?%gﬁfd ch(gi hl?{“
tdierbandvhii dh weay gete ki didy)w Vi susd 4 2680 on, the, PVDF
menbrane were excised, and an attenpt was nade to
Jdemvwdy dshed rutespectived Nt tierddnal c ag g, asids . o,  op
sequences by an automatic Edman nethod (see Edman,
Pie Githgll hyrkbe AoEurhe HiBrachemhsdleB0)Swsd Nthe source
rocise (registered trademark) cLC Protein Sequencer
TS T YPRANC HB8pp! 3 @ 1 B osystaimyd ForttidecShhrd48-which
Jeavy chain, the amno acid sequence could not be
Ident 1T sF PV HE- TetHow. PR Dray aheE et eritimal M
yr.qgl ut am.c agi d was removed, using Pfu Pyroglutamte
a%r#lg%pne%pﬁadasgﬁﬁ( rﬁagﬁf a&t“ﬁr &d -BPOIYARARATEI ®25NC. ), and
e - 0 re .as above was _.then perforned to
nitvdvg:nt“i m%eg% %%qynécen&ci% sequetice ‘réetrhﬁélp?ﬁf%ﬁd theth PBS.

secondcaghA9naekd chhomthe Noter ginus  As a.result,
the am no acid gequence gttalrO [ ngl“ét“ dt“hé‘?e@dﬁd & no

eaGitd iy AR he NJRBYR), of Jihs g{%\; GO ES on,rdééi ndgq

to the SH348-1 heavy chain was 1-O-1~ -déOG% D
BNAK, 26, o nihe 0geausnce 7 histimg) s e :Nterninal an no
aci d sequence of the band cor‘r‘espon%}"ngtyfs:)“f‘hé ane
TSH3AB-Nd itght athminbasas D\ LMMOTHh SR S Lo (SEQ | D
NO 27 in the sequence |listing). 107 The N-term nal
SBFii¢ 1acild Vs eflen e tafbodye ssamd e clirlnespondidig He3 the
SH357-1 heavy chain was Q1-QL-V-QS-GP (SEQ ID NO
WP e SOFPENGe 20 um equilibrated with Equilibrating
Buffier (30.6 rM sodium dihydrogen phosphate dodecahydrate,
12.5 mM monopotassium pnesphate, 0.15 M NaCl, pH 7.0).
The column was wasnhed with Eguiiibrating Buffer, and the
antibody bound to the cclumr was then eluted with an
eluent (0.1% (v/v) HCl, 0.313 M NaCl). The peak aréa of
the absorbance (0.C. 280 nm) of the eluate was measured,
and the concentration was caiculated according <o the

foliowing equation:

Concentration of antibody sampl

10
=
Q
~
3
l._]
I
e,
D
83}
~

area of antipbody sample)/(Peak arez of standard {human

IgGl)) x Concentration of standard (mg/ml)xDilution

Moreover, the concentration of endotoxin contained

1n the obtained antibodies was measured using Endespecy



.listing) The N-term nal am no acid sequence of the
band corresponding to the SH357-1 |ight chain was
DV-L-MT-QT-P-L-S-L-P-V-S-L-GD QA (SEQ ID NGO 29
in the sequence listing). These am no acid sequences
were conpared w th antibodyg am no aci d sequence

dat abase prepared by Kabat efg (see Kabat, E. A et
al ., (1991) in Sequences of Protei ns of | munol ogi cal
AntsenesetValse ilkayakd 1GoAd .S, {epErimending ofndidead:t4nm and
Human Services). As a result, the subtype of the
BHEMBrE RSB AL Gl n( Jai2aagEial Moxas, nGred 3 Bneaus,was
and the subtype of the |light chain was kappa |ight 11I.
MoYfdgr@d tichessubtBipendfot Heow8H357 Thehemsn lchaion (y2a
chai n) was determ ned to be m scell aneous, and the
aéhbt%ele@f WHE USHft Ehdile viase Rt e n@epi‘trovb@ﬂ@ppa
light 1l. Thus, the follow ng oligonucleotide priners
wer e synthesized whi ch respectively hybridized to

termd nal_ region of_ a U bod codi ng
regfngD elrpor?éjl'ng“tggo thedd’ ryy%“eﬁianﬂ t he
3" -tghmhn egi-0 ereof, .caont al n| 19 4 .stop codan
(see Kaﬁatglté‘tq(/a% an “B as %f@gttl “P%z?rtl neéf et & 21988y

5, 865125 1. Hej 1 . 8 .
(ﬁ@d*gggb%up‘@?%% d%?rgﬂfgﬁ & Biud t&ﬂééfge Jre FRies

Hid cagateeagt:| ttg,gtoa@angtcﬁx@gﬂﬁqmea(@%é T SEENCS o5
listing sequence I D No. 30) )

¥ vedagat at ct cat tt acccggagt ccgggagaa- 3" (M QRAEVRL:
sequence listing sequence |ID No. 31)

5' - adgaatfcargaaghtdoct gttt agg-i®odyMeAh Rl sseqence
listing sequence I D No. 32)

lysagagMPArEBradcacecatt sesgengaslgcn RPMKEVR] containing
sequence |isting sequence ID No. 33) To clone cDNAs
lérc ddiShg Ahengriwgnl] ral SHIGR 1 afeayy egwinl i ght

chai ns, ITRNA \Nas > pre a_red frgmthe SH348- 1- or
S - T prdu UGS T Honey? ‘ngafirr ckC Prps niRhx

containing RPMI1640 (with antibiotics)") were seeded at

5 - - - ' N
6x10° cells/well ontc a 6-well dish and cultured

ow

overnight at 37°C in 5 5

CC:z. On the next day, the medium

was discarded, and RPMI1640 was added thereto. The cells

o

= 7
were IurTne

r cultured overnight at 37°C in 5% CC,. On the
next day, SE348-1, SH357-1, Mouse IgGy Isotype Control
(in the description below and the drawings, abbreviated
To "mIgG2a"; manufactured by R&D Systems, Inc., #MABOQ3)

28 an isotype cecntrol an:ibody, Recombirant Mouse Epnhrin-

Al/Fc Chimera (in the description below and the d:

I

awings,
abpreviated to "Ephrin-Al/Fc"; manufactured by R&D

Systems, Inc., #602-A1-200) as a soluble EPHA2 ligand,

1

and Recombinant Human 1gG: Fc (in the de

cription below

9}

{

anc the drawings, abbreviated to "hG:Fc"; manufactured by



Purification Kit (manufactured by GE Heal thcare Bio
Sci ences Corp., #27-9254-01). From each nRNA thus
obt ai ned, cDNA encodi ng each anti body heavy or |ight
chain was anplified using TaKaRa One Step RNA PCR Kit
(AW) (manufactured by TAKARA BI O I NC., #RR024A) and
the prinmer set for the heavy chain (conbination of
DB3F1 and MGZAEVRl) or the priner set for the |ight
FethaiSy s Hegsn i et 4 ot 10f0 WIE IR (F1 &k KEVRI)Q: Theseein for
cDNAs n’pl ified by PCR were cl oned using Zero Bl unt
TPEPG PER L a0 g ay Kiar g rnd zRctainediblutewiat agen
Ci%f)ﬂrﬂp . Each of . the cloned heavy and |ight chain i
ﬁadelogbq?fe?%es Thelst It e ithed USH P 2t geiie3d7-1
seguenc ana zer ("ABlI PRI SM 3700 DNA Anal yzer;
aAb”’gl % %’r{éﬁ'— dDr" ,&p[ﬁ’rq & B ocswrérsl%mfvo

I yzer . .Appl i st e In the sequenm ng
cti'on, %‘r{ A% ‘(*Rp ed BilYsyEtéis) 1 WadTasda.
aldl er in t ﬂeqs@gyenq cof. the
e%ﬁﬁg {er{léhegzmz&glﬁerohgeavy chai n |%s rep:&eseﬁtlélga 5L"§€6
Wz N34 d nrdhergequence |dsStiNg, = ad Q acid, .
109 sequence thereof is represent ed@rgs SlrE%a?rgleﬁ %\9{&5 he
mERE urugleatd de sequence; ot the s¢DNA_epgoding t he
SH348-1 Ilight chain is represented by SEQ ID NO 36
dneddte rrsepekriciend 8t i5fg,Cand Bbeeanenp asi thsequence
thereof is represented by SEQID NO 37 in the
SEfIamentls st righe MesaTurd evt el ec semprenveciofg tahver ododdy,
encodi ng the SH357-1 heavy chain is represented by
SSEQS D /NGHBE iy e misxiberred 1Gett ngy < iambudee Tayd n
5}94 d sequence, Ihereof is represented by SEQ ID NO
IR MPE eot i delSequente otoVt H@%DI*@\ fefrfbodl ng the
%I—BSZl JJj.aht .chain.is rerprese ted by SEQ 1D NG 40
e sequence\‘ 19511 1Y ‘arWH”i S‘aﬁ:ﬁ‘n‘ob U usioe

JLQere Qf1 118 resented by SEQ 1.D I\I%()) Se uences
repr esent eéfcga; Cﬁﬁm eot i decﬁos(g‘ T o % %Fnﬂ‘gfglﬁ 10
350 of: SEQY RN B4 8 e resent

nucl eotide Nos. 63 %6081 q#&egg%ﬁ[%p GB%déL@)(/ﬁblnces
(Figure 1B) and 50 pg/ml (Figure 2B) in RPMI1640. The
resulting solution was added to the MDA-MB-231 cells

arfter discarding of the medium and incubated a= 37°C in

w

5

o\®

CO; for the predetermined time. At the predetermined
time, the supernatant was removed, and the cells were

ell Lysis Buffer

Fh

lysed by the addition o
(manufactured by Cell Signaling Technology, Inc.)

containing I mM PMSE (manufactured by Sigme-Aldrich,

Inc.} and centrifuged at 1500C rpm for 3 minutes. The
supernatants c©ri cel: lysates were used as samples in
lmmunepreci

ipitation ana Westerrn bloctZing. The protein
concentrations oI the samples were measured using BCL

Protein Assay Reagent (manufactured by PIERCE).



represented by nucleotide Nos. 1 to 27 and 1327 to
1350 of SEQ ID NO 38, and a sequence represented by
nucl eotide Nos. 637 to 660 of SEQ ID NO 40 are
sequences derived fromthe priners. Mreover, the

am no acid sequences of thegg heavy and light chains
wer e anal yzed by conparison wth antibody am no acid
sequence dat abase prepared by Kabat et al. (see
KabaB, -E-A. Vegt rakat@p99b) iariSeqyence iokiucPhat ei ns
of Immunol ogical Interest Vol. I and I'l"; US.
POEFaTIBhta toforHesl (EHF Hvd tHuneh Sernd ies)es As a resul t,
the SH348-1 heavy chain was shown to have an am no

aci d1Cs agoenepreeppésented S 2anifiosaci @8 Ngsoflanhaitl9

of SEQ_1D NO 35 Jn the sequence listing as a
E\raﬁ/iigb pézl're i DI 110 ‘ﬁhdq?aa%e%ﬁﬁw &9 iP5 egiferide
epr.esented .by: .amno .acid ___Nos, 0 ta 449 thereof as
C%%(%gl anta‘?zg%”lﬁ%fg‘l\%r“e”oveﬁl}“t"I’F *&HFAE-PIGGNhtE Thai n
.sshawn 1.0 -hays - 1.noacid . sequence, represented
By ar o Ac € ONSE 10 119701 B0 1B NG° Gy Wi e
eqguence J4 st & Mdardabl e reqi and .have an._
tzjm'%noq%ciddL ?qu]u% c“e‘iri‘g\é?eds‘e n'trgodL “glgj %?ﬁnf? R eENOE‘Q“
(FbRuife ZAD-ddeneofras NG IeanS LB 4i8gi O The,SH3S ik
heavy chain was shown to have an am no acid sequerice
arepresentied e andNa rae e MNStod fiGikkD af 4°8EQLDoNO
39 in the sequence listing as a variable region and
Ngaves -an ami no aci d sequence represented by amino acid
Nos. 120 to 449 thereof as a constant region.
Mor edvEf, thE BRg5addeld ghe rehai mtwas fshewn coackaveaadon
am_nqQ acid sequence represented by amino acid Nos. 1
%o 10Pr2 ¥ SES MNGT YIS Te hisguervse Has than misiag
\LarAiogbLe re%i on and have an am no acid sequence
refr esefted bt BRT RS - acT ¥e NB32C1 182¥9 washehetlonte asimes

const.ant .regi on. The nucl eoti de sequence encoding the
R agg?’SlGh Yt Sar i € regi%n 18! Féesehbed, by0C

°EQ4 QNG . 42 i.n, . the sequence listing, and.the am no
. e cell lvysa supernatants pregared in ragraph
Pacid sequence tHereof oo -5 brepared in paragrapn
3)-2-1 were added theretc, and the mixtures were inverted
for mixing overrnight at 4°C. On the next day, the beads

were washed three times with 1xCell Lysis Buffer

containing I mM PMSF. Then, SDS-Sample Buffer

—

56.3 mM
Tris-HCl, pH 6.8, 1.8% (w/v) SDS, 9% glycerol, 0.72 M 2-
mercaptoethanoi, (€.045 mg/ml bromophenol blue) was added

to the beads, and the mixtures were heated at 98°C for

o
~

minutes. The proteins dissociated from the beads were

[0}

separated by SDS-PAGE.

wn

tc pelyvinylidene difliuoride

transrferred Zrom the gel
membranes (hereinafter, abbreviated toc a "PVDF membrans";

0.45 um in pore size; manufactured by Millipore). After



IS represented by SEQ ID NO 43. The nucl eoti de
sequence encoding the SH348-1 heavy chai n const ant
region is represented by SEQ ID NO 44, and the am no
acid sequence thereof is represented by SEQ I D NO
45. The nucleotide sequencg,encoding the SH348-1
light chain variable region "is represented by SEQ ID
NO 46 in the sequence listing, and the am no acid
Sleg) ueres ftder edie | BVDEpheserdesds bye SEQ 1ddked DoN% 41 ing
The nucl eotide sequence encoding the SH348-1 |1 ght
thal o Toimst dnluegpon(ose represent ekl byk SEC: | BoNgk -
48, and the am no acid sequence thereof is represented
Eﬂen%§§§HQ§Q«)Dxupaeeanenme%umepmesenmedm@ycﬂup|Bomlde
to. 27 of SEQ I'D NO. 42, a sequence represented
b%ﬂovm%i’aé%ﬁ iMfel NOZZODTDT ¢ 993 JoF< SEQ W5 NG S4d] vamdin
ences represent ed by nucleotjide Nos. 301 to 324 of
%%%TJD NO U 48 RIS SEYuhic es° der 1 FedT 2o 2 heapd i e bun

over.,. t.he nuc sequence encodi n t he
Q/%% 7 - V%r‘heaj\;he chuaaglﬂ%o%/a%?a‘mg J(faeg? on- T s*‘?%%? RSehit ¥ b

I [ S CL: ng,..and the am n )
55’?]\ As?led;?en%% tEereo’f fﬂ%%pf@‘é%%%d By SEO 119 N§Tect

n o g G A4 S W d rt
&le {Hindpicd €0t ide sequence, encodbRgrthe, eéf%éz%w

heavy chain constant region is represent

NG b ek tdea ke DO aei ghseaquence Lhers9dyi $p7)
represented by SEQ ID NO 53. The nucl eot | de sequence

encodidry dieiSH857c 10| 2ghig /khai ey agi @bk end egh 0R- 1 Sy,
represented by SEQID NO 54 in the sequence ['isting,

e 3Rk aio mednl senprenceutdeie@ofl hsur epreserttad by
SEQ I D NO 55. The nucl eoti de sequence encodi ng the
HeY iWGHES cfRt e @ oRGY abll Mgl os | sShreepr ssentedt by
QIR NO 56  and the amno acid sequence thereof is
f@) B -by—SSE’bJrDYP\E)B‘Se/ SeiyUeh cEaCl r epr eseiit el ,
ypu&c)e |el\los 27ofSE IDNO 50, a
sequehce” ‘?‘esrem%d by”rrut'l e’&ﬁ d NoSTPHFRSS IFF of

5 n eguence ese n cIeotlde
e 501 ”Oto Y TP e TR Hhete ot u e
[FOM NS PFdIBES G2 Healthcare Bio-Sciences Cor rp.)
sclution diluted 3000 times wi=h TBST, and shaken at room
temperature for 30 minutes. The PVDF membranes were
further washed for 10 m;nutes three times with TBST.
Then, signals were detected on a film for
chemiluminescence using ECL Plus (manufactured by GE
Healthcare Bio-Sciences Corp.).

Next, tTc remove the antibodies from these 2VDF
membranes, the PVDF membranes were soaked in Striopinc
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 membranes were soaked in Quenching Solution

{(TBST containing 1% (v/v) Hx0, and 0.1% (w/v) NaN3), then




112 Furthernore, the positions and sequences of CDRs
in each of the am no acid sequences of the heavy and
light chain variable regions were anal yzed and
determi ned by honol ogy conparison with an anti body
am no acid sequence databa?g prepared by Kabat et a
(see' Kabat, E A, et al. 91) ibid) According to
t he. docunent, even different antibodies have
sthrdrewerk roegi arsositiach reavie arr aminmcati GlEergh ner
al nost equal to each other and are observed to have
VRELRE é@kdi@equ@mcescamaeemdumes nitdre BT .ablfe detect
regions, if they are in the sane subtype. On the other
tﬁan@ 1OEPRE TAFE TSFeSiFite 9équdri &P HFiZanket iy <t hese dues,
genpgk re%ions Thus, the am no acid sequences of
tr”hé he/&y &R AT Gt ER&I R QRS &valsyAéd gy in sodium
conpanison t hgse of the sane subtype thereas. As

th,
PRS2 Bhre RS e vSreR. (P RAR &N BAerce Ace

ermned to have amnqg..acid seqqences represent ed
D%%Banrho aC|%SNo§-GZé'tg035rbf CISEO I BNGS 3§1vn 't &

W%Q%Me@%%eh'sb'ag (Cpaulkud%ﬂan aC“qngg ”once L%a@%op of

t hereof (CDR and am no aci d No

Oth@rQQ®VC¢DRH8%enCI%§Q'BVbhem§E§4§qls gbL gQQkQ mege

deternined to have am no acid sequences represented
Ay : aFnee pacikd riesnel4 1@ o8 i0fanSEQIR NRr 34rndthe (:r
sequence listing (CDRL1), amino acid Nos. 55 to 61
thikerfegf:z€EPRE20reanici tani no acid iNes:= i1 ¥y ;1@ nkFer-eefreq
(CDRL3) CDRs in the SH357-1 heavy chain were
bet'erminede t(@rhawe cani ré cacitd jseglendes: renesentad oo
by amno acid Nos. 26 to 35 of SEQID NO 39 in the
ts-é’ﬁﬁer’i’cenl SOENG ECORHEY e <afi g kdeiod SNasit 150. ,t @66
%ﬁereof (CDRH2), and amno acid Nos. 99 to 108
&Peof ~( EORM)-SMDERRE YR H9¢ 1130usH35The PVEAt chai n
e 1qu}tﬁermvn:egl.tomilav_e aqino acid sequences
‘“é%r@seﬁt &d “by V&S &éid ﬁoé“ Y4 S0 -39 S6f “SEOS MD RO
ol 0N quence listing (CDRL1), .amno acid Nos.
”éé p%l%P%Sre CORL'ZY) andchninglagrﬁ NGS L o64 +§=S
w02 riheredfo {ORLA) o Getected on 2 iim “or
chemzluminescence using ECL Plius.

As a result, by the addition of the soluble ligand
Eohrin-Al/¥c, EPHAZ tyrosine residues were pnosphoryiated
in 1C minutes. 3y contrast, wher the an-ibodies SE348-1
ancd SH357-1 were added at a concenzration of 10 ug/mi oxr

50 ug/mi, the effect o inducing the phosphoryiation of

observed at all in the predeterminsed times (10 minuces,
30 minutes, and 60 minutes: (Figure LA} Likewise, ever
1 tne presence ci the cross-linking antibody, the effec-
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The nucl eoti de sequence encoding the SH348-1 CDRHL is
represented by SEQ ID NO 58 in the sequence |isting,
and the am no acid sequence thereof is represented by
SEQ ID NO 59. The nucl eoti de sequence encodi ng the
SH348-1 CDRH2 is representgd by SEQ ID NGO 60, and
the am no acid sequence thereof 'is represented by
SEQ ID. NO 61. The nucleotide sequence encoding the
rSH348:cls GRRHZdrs i epiresentah bya SEQY DING rH28 8nd-he
the am no acid sequence thereof is represented by SEQ
OB NOCHRI He: Fhuwllent | 3834 Seguent eSENT D ngFiders 1B) .
SH348-1 CDRL1 is represented by SEQ ID NO 64, and
t he anino3ladiedidégaencs rhersdfiviigy rdpriesentied e SEQse
I D NO_65. The nucl eotide sequence encoding the
2 ¥ L % Ytlesented by SEQ ID.NO 66, and
the ami no acid sequence thereof is represented by SEQ
I D N&Y 8%. FhéNfucFdoet iideaseqreReanatcadisngnepered in
-1 1.3 is represented by SEQ 1D NO_ 68, and the
p%'tr_l]% Ar{r%a:}abcri 'sequen i:“elpT hse“rpeao"faﬁ“sg reh %éé% S py “8EH | B
Fad NDr. -1 the nuc i de seque ncodi ng _
R e TR (e eprctar O By GG Nt Hgehes
And 418« AN NG AGHL SeqUencs: ¢4 o present ed, by
SEQ I%%NQ 71. The nucl ?&Q?de”‘i‘%éﬁ%n%% %f%ﬁ%giﬁ?
aP3Pody QRH2 dixd nepieseiHLed Ay SEQ AL NO 172, apd tde
ami no acid sequence thereof is represent eleJy SEQTD '™
@ dEcrihe ildd balust entd dens eguaness encash g 3hes o
SH357-1 CDRH3 is represented by SEQ ID NO 74, and
"tetret iaffi-poctaici darsEiquence  rtdrergoftised epr eseptied hyr SEQ
ID NO 75. The nucleotide sequence encoding the
OB57- RN i reprasened by SEQ sdp NOpiId;eand evel .
the am no acid sequence thereof is represented by SEQ
FB NG FALPh @ T e6t§ de aegiine e hend el Meetieanes were
SH857-1 CDRL2 is represented by SEQID NO =~ 78, and
HIS S R adi WS ushde THered S § 82 6t eXeht @t hyC U iSEG th

A00; S Il e seen e sped Ll
\% d> 3635' d7 Fagqience hreh %Fv%@f mie‘?‘nbrr%@lre%s %%tn%% i% n%EQi OI P{ Da
or.larger proteins were soaked in an anti-EPHA2 antibody
(D7) solution diluted to 0.25 pug/mi with Blocking
Solution, while the PVDF membranes ccntaining 70 kDa ox
smalier proteins were soaked in an anti-B-actin antibody
solution diluted 1000 times with Blocking Solution. Each
PVDE membrane was shaken at room temperature for 1 hour.
Fach PVDF membrane was washed for 10 minutes three
‘with TBST. Then, each PVDF membrane was soaked ir an
Anzi-Mouse Ig, HRP-Linked Whole Ab Sheep solution d:luted
3000 times with TBST, and shaken at room temperature for
30 minutes. Bach PVDF mesmbrane was washed for 10 minutes

three tTimes with TBST. Then, signals were detected using



‘(Exampl e 6) Binding activity of anti-EPHA2
anti body to EPHA2 extracellular region A soluti on of
an EPHA2 extracel lular region polypeptide
(manuf actured by R& Systems, Inc., #3035-A2- 100) or
bovi ne serum al bum n (in th@4descri ption bel ow and
the figures, abbreviated to "BSA') as a control
diluted to 1 g/m with PBS was di spensed at 100
BAL vields aont oVisgh 4 oWiund G e( Baveiiud Be t T €@th Yo NUSE, GmBE &
#442404) and incubated overnight at 4C to thereby
s dtd t h&hpr stiginal totehe iplvated. tOe fdeedextaday, the
solution in the wells was renoved, and a Bl ock Ace
Cﬁiﬁiﬁiwi OHELIpb Ucth- 0f r Bl vkl Yeer Yonelern (fanufact Giedows
<|t\%/ Dai ni ppon Sum tono Pharma Co. Ltd. (Show Brand
%%%ﬂ?n%ﬁf&t%%maﬂffd NocimsCHPSSoF Ve | ARA00- M of
ul trapure vvat dilu edéﬁjdfflrres with PBSllS was,
di spéifsé&d *arts P Qb &ted le
u,efor L hour. The wells were ge
év& lenr%%]I Wti'ng Butfer (PBS %D%%OF?V/VI}\A%E% Bpy-<+n
T wari348s 1, b7- 1, and re ately. .
ldélﬁ]lte AY% PVBeg_?b' a&Eonce%I??argl (lnzng\gf Ps\gS'x Afl‘ 0=
9 e 1 25%1003 g - 1. 25040: 200y Apx10:d- gl
1.25 g/nl, 12.5 g/m, "or 5g/m, and t he resurtlng
sofalt le:ﬂ@mh&&ﬂ}tmﬂ tk@a@yfﬁéVé&Q tftPabs the ligand, was
concentration) Tween 20) was added at 100 I/vvel? The
b =t v v So d e ubat etk abr ¢ Dance eaper &b skecd 06 F lthdodross-
Then, the solution in the wells was renoved, and the
et sngveret wastied(Tideeesi2h Ond B ng Buf fgre «Gdedr nhand,
anti - Mouse 1gG Peroxi dase ConJ ugat ed (manufactured by
W | Frporet LTHEn THR) |- HAFBIRS © did uteandO00r t ERBA2wi t h
Dilutjng Buffer was added at 100 |/well and i ncubated
RACT 3 Hont S Ehperat wieseered ﬁ%@%”d%%bs‘éfuﬁl%nbrﬁsfih@ or
was renoved, and the wells re washed twi

I ]
I D T0t TRy B ISTLThENT SPEOPORY r 6aberoRSwag and 23) .

perfor Jngﬁaly7a “he EPHA2 protein level after 24 hours of

ganc

the SH348-1 additicn, an average of {the sigral

=

ntensity
of the EPHA2 band/the signal intensity of the B-actin
band} was calculated from three experimental results
corrected with a ligand/antibody-nonsupplemented sample.
As & result, the wvalue after 24 hours of the SE348-1
addition was 70% in the absence of the cross-linking
antibody and 69% in the presence of the cross-linking
antibody, when the value aZter 24 hours of the mIgG2a
addition is defined as 100%.

3)-2 ADCC activity

3)-2-1 Preparation of effector cells

!
o ]
)]
9]

o
(D
[

n was aseptically collected Zrom CAnN.Cg-

nuae mice (Charles River Laboratcries




with stirring by the addition of OPD Col or Devel opi ng
Solution at 100 |/well. After col or devel opnent, the
col or reaction was term nated by the addition of.1 M
HC1 116 at 100 pl/well. The absorbance at 490 nm was
measured using a plate reader (Figure 7). Figure 7A)
shows the results of SH348-1] Figure 7B) shows the
results of SH357-1, and Figure 7C) shows the, results
Tfpah96-: . )l n Saeh ogriaph:ethepiakser hanc e dnegenndiceat,ed n
i n nmeanstandard deviation (n = 3) . Stronger
s Gt Bec &0 yagir s eSS stmaongrerc b noh g Rckhast YLy S
shown_in the graphs, all the antibodies SH348-1,
<§@%&¢-a1%turaﬁﬁgfa%9%3 BodtiFnmsnor 233§ty e BSAzined
denonstrating that they specifically bind to the
BRI SR'racel 47 at SRYHON. 1 Baapt e 91 hfdudhidel igf4C
@“ntr{ -_EPI—.T|A2mant.i bod _on i g@nﬁd bi ndi ng An EPHAZ )
ext racel 1 Uit Pegi'on poldPeptide | (FRinut aetid ed hyF ReD
L emsy . A pc. . #3035- A2--100) - i mmbi | i zed i munopl ate
%é— pr ep“érde?% &c*c'o‘radilndg”ztl(f T hd" e e Hod Hes ¢ty bt 5 ogen

@l e 6 - fhe 4.munapl.at e wel | s _ were, washed tw ce . .
W th Diluting B*ufT‘e’r.H%‘evevf 48-1,° SHE57 TAbgeit

fMa Muse d a&A 3ot > -Contr.al; (A0 description__ .
bel ow anoclithe f%g;ﬁrayeg}% abbr ev\cléllla%“ed {L{(}? W?fﬁgrbféje;“ S-zes
manufacturreet by REBSysdemedINe. THMABER3) naspeang -

i sotype control antibody diluted to 10 g/m or 50

g/ amiltlte DidsutdongBuf fier aves-astdedb Bie 100-14weld .« Ehe
plate was incubated at roomtenperature for 1 hour.

e r$P L SR&c oithli ‘nats IvpusieorEptard il 1Fch G drersnd ignd he
description below and the figures, abbreviated to

REPRYY (2R /e SRRt ufed by IR&DVSYst emspsbroded at 2
#602 117 Al1-200) as a sol uble |igand or Reconbi nant
a9 GRS 1YY Pk He Medcr FplileimBeloweanddibe for
figures, abbreviated to "hG.Fc"; manufactured by R&D

A Qyigf éns. SnVcO.[ ,as#rmt-mfooae%ls -

3}-2-2 Preparation of target cells
MDA~-MB-23Z, A54S8, or PC-3 cells were =reated wi*thn

trypsin. The cells were washed with RPMI1640 containing

10% FBS and then resusovended in RPMI1640 containing 10%

(5550 kxBg) sterilized througr a C.22-ur Zilter, and
labeled therewith at 37°C in 3% CO; for I hour The

50 pz/well to a 96-well U-pottom micropiate. 50 ul of

SH348-1, SH257-1, or an isotype conzrol an-ibody {migGZa)



as a negative control protein for the soluble Iigand
was added at a final concentration of 1 g/m and
i ncubated at roomtenperature for 1 hour. Next,
according to the nethod described in Exanple 6, the
solution in the wells was rgpoved, and the wells were
washed with Diluting Buffer. Peroxidase Affini Pure
Goat Anti-Human 1gG Fcy Fragnent Specific (Jackson
difmurcResear.ch poabadr atier itessmd RE. & #LEQS1035+Q98)- WaS on
added thereto. A color reaction was perfornmed using
adppr ediddic ipay elfpit ‘Mg Solisdtor. CcHEid sabsdrthancencati #9Gor
nmwas measured using a plate reader (Figure 8). In
AﬁﬁguhéSSadPﬁ@ absoebanead sriawticatcechti #°Cneanst andar-d
g viation (n = 3). The antibody Ab96-1 even at a
108néenfrati 6n~6ﬁ°f@0g/ﬁfléﬁrdngﬁ%Wthcbliedm_theas adde
|Qd|ng of. the EPHA2 |igand ephrin-Al to EPHA2. By
CESAEEEs 1Y RO CHRETFEd 0TS TSHsas- P~a@d SHB575%, Ceven Or the
en dded _a ~canc Lratlon n1 iLve times
nw@ dagncgﬂtrgtgéﬁggf%%b9€%ﬂ WTW% |ﬁﬁgbﬁPWﬁ1 ace
(R Qf-c cERRY ibR-ALLE EP hese results
dgﬂggggrgteg ? r&ﬁeEgﬁ}?Bodrﬁﬁ SF348-1- aﬁaL§ﬁ§%? 1
gdemAot aiyBhivBist m%ﬁ@urﬁlcn@lsngu f 2N =¢,.t 0 .
ut 118 (Exanple 8) Vbrlflcgfloﬁgg? |€ﬁ%@|tory FhEAee 1
l&GU_BVLBY’—"Oétam’ter'U. tERHA2 letel b\m égl%l'l %_b' was calculate
ephri n- Al - dependent phosphoryl ati on of EPHAZ tyrosi ne
aregsirdueyg 8p- icnPr éparatiion efqueelilonl:ysat es MDA- MB- 231
cells suspended in RPM 1640 containing 10% FBS, 50
uni t&¢hl pewisi téta, (and=502py} M(C-Bt xePL ONycCi n
(hereinafter, abbreviated to "10% FBS- contai ni ng
RPM A 548° ¢ £ h*RAnE*BPSEI €8V 1F were seeded at 2. 5x105
cel | /mell onto a 12-well| dish and cultured overnight
at h BYFERRS NexT, 3t heinBarukEFi ANt ArOnBhRNESURAS

~discard d _RPM.1640 was new y added thereto. The
Cgrgg ngntg PERET ~c G ared SdvePRPGRPSARTSTESn s S -
Instead tne antibody and the effector cells, 50 ul and

100 pl, respectively, of a medium for ADCC were added.

The other procedures were pe

3

formec ir the same way as in
the sample wells.

C: an average (n = 3) of counts in the maximum
release (wells containing the targe: cells dissoived ir a
detergent) . 50.ul of a medium for ADCC was added instzad
of the antibody, ana 100 ul of a medium for ADCC
containing 2% {(v/v) Triton-X100 was addad ins—ead of =he
effector cells. The other procedures were performed in
the same way as in the sample wells.

Figure 3 shows an average oI tnree experiments,

wherein the error bar represents a standard deviation,
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CO2. Next, the nediumin the wells was renoved, and
only RPM 1640 or RPM 1640 containing the anti body
(mg&a, SH348-1, or SH357-1) at a concentration of
10 gg/m or 50 g/mM was added to each well and
preincubated at 37Cin 5%@gER for 1 hour. To the
t hus- prei ncubated wells supplenented with only RPM=
1640, a 1/50 volune of Ephrin-A/Fc or hGlFc (final
IEScent ridts amtofbadyg/SH )4 forl. RPNV iIG4OdM ddT I heys isame
volume thereas (in Figure 9, represented by (-)) were
S5 dFded T I svver- 210 3 -he walnd subplarentsed wiid MDA-M3-231
m %SZa(,H,SI—B48- 1, or SH357-1, a 1/50 volune of Ephrin-
R (GG Gnceirmatidh? ofe g/ tHigumes 3RidedhndThene
i shes ere further, incubated at 37Cin 5%CO2 for 15
M nutes. “Af terd Wi cir'di ¢ S8 The Super Akeanns iookdxCel |
i-s_-Buf fer_ .Cmanuf actured by Cell, Signaling . ]
ol oy et e i A VSR (et dred®,

Technol ogy, I'nc.) Tcont

by Bl9. JgmarAl drjchyp.l ng. ), and Protease | nhifpitor
Cocktail _*(manufactured by Si g‘rm-“AlldT i @rs]*,gl‘l‘n“c.ﬁ’ r toe
H#28340Q)1 1 o herighnaf tey,, abbr euiated 4 o PROLB). vas added
thereto to lyse the cells. The lysates were "=~~~ ~7'/
reemirdfivgad .at 7486860 rekpm kol eposRYLES s aRdt 8Ly 1o
obt ai ned supernatants were used as

ainrpriveopieec inpiveatdro Isanples. vifhe 440teith MDA-M3-231 cells,
concentrations of the sanples were neasured using BCA
PPAGt eien 1Ass @y Ré&dgentcs(limnuf act ured by Pl ERCE). 8)-2

Det ection of phosphorylated state of EPHA2 by

i nuAopF eePpi 88EABATI5 | of a suspension of Protein G
magne%iac beads r_nﬁarguf actured by NEW ENGLAND Bi oLabs,

I nc.sﬁ‘ and=2<9 of £241t i CEpRAZ ZAREILBEdyuEmaNGRdCt or é83by
santa _Cruz . Biatechnol ogy, Lnc., #sc-924) were added

per s“a‘r%rillg‘,l“ét’n%“%“(:‘ﬁeod‘rﬁ e RS Taneericsd e sisgesgd at
58b 4G hak 4 hqurs, o Next, FBS was added thereto at a

?I nal éoﬁcent‘?atoﬁlo'n &é“;ﬁf%“aﬁd‘t‘ﬁ@({ﬁw G \is tured
okdrt-nen i nverted for-mxing af  .4C for 30 mnutes. |
hbxt,%{hhe beads “wer e wasKed \;%vrt [y next day, SH348-1,
SH357-%, or an isotype control antibody (mIgG2a) diluted
te 25 ug/ml (in terms of a final concentra-ion after
addition of complements) with 10% FBS-containing RPMI1640
(with antibiotics) was added theretoc and incubazed a
for 1 hour. Rabbit complements (manufac-ured by
CEDARLANE, #CL3C51) diluted fo 30% with RPMI1640 were
adaed theretc at a final concentration of 5%, <hen

incubated at 37°C in 5% COC, for I nour, ard furthner
standing at room tTemperature for 30 minuTes. To measure
the celil viapbility, CellTizer-Glo Lunirescentz Cell

Viapility Assay (manufactured bv Promega Corp.! was addec

in an amount egual To *ha* o©
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the mixture was stirred at room temperature for 10



PPCLB. Next, 200 g of the cell |ysate supernatants
prepared in paragraph 8)-1 were added thereto, and the
m xtures were inverted for mxing overnight at 4C. On
t he next day, the beads merg washed three tines wth
PPCLB. Then, SDS-Sanpie Bufféer (56.3 mM Tris-HCl, pH
6.8, 1.8% (wWv) SDS, 9% gl ycerol, 0.72 M 2-
mABGEaRt oethanol £ 1 0. / gk bropophenol (bl o
added to the beadsgﬂgﬁggtﬁz n1§?ﬁr£§ merg ﬁgétﬁggsf =d
u886cf ar phatel nebesr . Thenpretelnsidbssoeial;ed troAthecs
beads wer e separated by SDS-PAGE. 120 " The proteins
amepedtingnsberhed tordowtihe @gefuatcd oa :PVDF nmenbr ane (0. 45
min pore size; manufactured by MIlipore) . The PVDF
menbtahe waspblotkedsby=shakbng ( bnb\SD@¢un1azide free
Bl ocki ng Sol ution (one pouch of Block Ace powder was
di ssdf vedsi aAna@0t nPLofiahtr aputecdateon tempiki ehll
Tmeen 20 was then added at a final concentration of
0. 198 {v#V) §VeT8%9%et Bct EheCphbaphaEglat edstagatobrthsed
aEP txr05|ne reS|?ues t he PVDF nmenbrane was soaked
Fn2a”2&8PaPiBh dF SAdt FrPhESpHoE S SPRE STE8EETbIvifants | -

EHRP-,_canj uy n factured by .Upstate, #16-184)
gllu pOTO%O% ?lnes&gﬁt% Usodituh &7 ¥&lereésBI6@Eiﬁ§aed'

Lutison- and .react.ed _.at .ro rature for 1 hour
1$§e %@DE ngnbfang %as mégﬁegg%gfn%%oﬁpnu “thrée -"3~
ofi-ARs Wkt h EBSH=n65@-nmMa SoHChacpH : B,

5.7 mM KCL, 0. 196@(9fv)a$&ee§ 2% gty %%f@¥M¥3°4C
(washedntobib-AiByt 6% s Ehkee ! iimms okt B-H2Q. Signalsiy, in
were detected on a film for chem|uni nescence usi ng
aECerPlins enmnalf act thed by GRe Healibhesr eiBie-196i enegs
Corp.). Next, to detect the inmmunoprecipitated EPHA2
opneseptccenutrhiss wRVYBF oreibrare, ithenBVEEMRERRRARE in the
after the detection of the phosphorylated state of
SERELEPHA2-Styrosi ne resi dues was soaked in Stripping

Sol ution (50 MM Tri s- HC pH 6.8, 2% (wv) SDS, 100 nM
2- et capt oY RAABF) (7 = 3} ©f the amount of iight emitzed

from antibody-nonsupplemented wells. 10% FBS-con“zinin

Q

RPMI164C (with antibiotics) was added, instead oF the
antipody, in an_amount equal to that of the antiboay
dilution. The other procedures were performed in =—he
same way as Irn the sample wells.

Figure 4 shows an average of three experiments,

result, the antibody SH346-1 incduced 44%, 31%, and 41%
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compiements. The antibody SH337-1 also induced £5%, 60%



and shaken at 55C for 30 m nutes. Then, the PVDF

menbr ane was soaked in Quenching Solution (TBST

containing 1% (v/v) H202 and 0.1% (w v) NaN3) and

shaken at roomtenperature for 20 mnutes to renove

the antibody 121 on the PVE¥ menbrane. The PVDF

menbr ane was washed for 10 n1nutes three tines with
SEsand_hl.acked in B QCKI quLJon e pauch of

aéﬁogﬁ Age %o%ger mgs ) ve i~ Vtoo %&‘&fchlrpang%
ber, ~Lo-whi & ghveen 20 a d lbum, ;a |d er e then

N??é%d at flnaIlCO£§enE$ét|§ns§gg O%}W ZS(v/%\}) 45 6 02610

<bw wr-3respect irveby)o Then, Lhe, mhrane was _ ..

soaked in a solutp%% og an gngl-EphAf_ AnfjbqglmQﬁ sence

ofmanef aciyl efleby sSantBe £ UZe Bl 0t £CHBALAGY r2 L BE - that both

#sc-924) diluted 4000 tinmes wth Bl ocking Sol ution,

thrd ancéaotiédsataveom Canperatuieyf ezl theunmpalive PYBF

menbr ane was washed for 10 mnutes three tinmes with

CEBSE., APAéncethe, PYDE ®enBr arélwas soaked in a

solution of Anti- rabbit 19gG HRP-Iinked Anti body

(nanﬁfattﬂ?%do%y ERFPrMERyRAPINg Technol ogy, |nc.

#7074% diluted 10000 tines wth TEST, and reacted at

r oonvt efper A T2~ # of OBOCHi REEREA T eFhBRHARhDS I PWBFt ides

qu$Lan§hmas -washed for 10 mnutes three tinmes with

TEST “Then, T8Fgnal 8 ' wer€ défécted on a film for

che nescence usi ECL_PI The solubl [ i gand .

Eph:@l:%g% Jﬁ“& Aduced ggzhos%ﬂo#?f%rroﬁ of Sols’ b¥fgans

(ERHA2. L yroskRe kesi due ot . -i-ahihi ted by the

|sotyp§¥éo§?ror aﬁt?goﬁﬁwgﬁgp "B 6t mas% %hhlblted in

t&adesergependent -ganaer b ddi.t.i;:an

anti bodi es SH348-1 andbéHéE%B? ?F%SErg 5 . Eﬂ% in

peesgbtsrdenpnstl ated thatutbe ant bQOQIBe%e~SH%48 1 and

SH357-1 do not inhibit the binding of the Iigand

sepbt eneAt e towEPHAR Cbuly /knhiRbt ct he i hi gﬁadml-gd%edh by

phosphoryl ati on of EPHA2 tyrosine residues. 22

SipranmplLer9FnEpinope -i dexpid st ond foruanhtaEPHHZ

polypeptides was iInduced using Autoinduction Syszen

(manufactured by Novagen) for BL21 and the addi<ior o<
C.5 mM IPTG for Origami (DE3). The bacterial cells were
cclleczed by CQn:riIUGaLlO“ at 6000 rpm for 20 minutes,

then suspendec in a homogenizing buffer (5C mM Tris HCZ,

pPE 7.5, 15C mM NaCl, C.1% {v/v} Trizon-X100, 10% (v/v)

glycerolj, and then sonicated on ice. The supernatan-

=
ol
n
9]
O

l.ected by centrifugatiorn a= 14000 rpm for

} 2

[83]

minutes and. app.ied To (.3 ml of Ni-NTA (marufac-ured

Q.

by
Invitrogen Corp.!. The Ni-NTZ was washed with =z washing
bu:rer‘(SC mM Tris-HCL, pE 7.3, 250 mM NaCl, 50 mM -

imidazole, 10% (v/v) glycerol), followed by elution with

, 150 mM Nall,



anti body Del etion nutants of EPHA2 consisting of a
region shown in Figure 10 were prepared, and a region
binding to SH348-1 or SH357-1 was determ ned. 9)-1
Preparati on of .deletion nutants of EPHA2 To express
del eti on nutants of EPHA2 ak0proteins having GST-Tag.
and Hi s-Tag added to the Nterm nus and S- Tag added
to t C-termnus, the follow ng priners were _
SR STt 2 iy g]e($1% %‘fg‘@ne%%ceaﬁﬁ#?fi ety la bRt hod
WI bels ere cloned into.pET-49b (+) (rmanufactyred
by "I\To"vag“gfr% mﬁ%’ :rgﬁ ;%g:a‘t%b@%g%i{ t Eeot %&%'gc%'ag?ﬁt o Jumr
c(kﬁral,_;!' npegnce d b No. : caciared by G
5. atta gaafpcnc‘gcbcc‘céh%@}gt g“ag‘g@f%%o’ (BFiRepCRgred by GE
wequence d BN s8Rnces corp.) using P a ant
5' -attaggat ccggt cacttasc:cg%%%géagsgglg%%a- %S ??JI‘I n%cr)lKBI?"
THRIYenee ilD dMhc8Mrazions of the obtained recombinant
5' -attaggat ccggt ccaggt gcaggcactgacg-3" (prinmer N:
rseguence wdddNanefib)rea using Protein Assay (manufactured
.. 5'-aattaagcttgccgccaat caccgccaagtt-3' (priner d:
Heduendad Dagr@8)ries, Inc).
5'-aattaagcttgttgccagatccctccggggac-3' (primer C2:
sequéncé-FDENgPagAtion of EPHBZ extraceilular region
5' -aattaagcttcaggtaggt ggtgtctggg-3" (prinmer C3:
oeRie TD Ne-E B8 )

5' -aattaagcttctcgtacttccacactcgge-3' rimer C4:
sequenc&*PHRG. %% 75" EddiF gbg@fﬁ ~arptids ettty

acti usin n[ﬂw - DESTAQ- EPHA? as t tenplate
tﬁ:n ‘%\f%p“r“l”rrag?”‘s“e%:gf & primer Ql\ﬁ‘vgﬁé°@gf£§3ﬁe1'bjgﬁ“‘oﬁna
oNnsj,std of,aan .amgno ..aci.d, sequence represented by
Cg“rﬁn%{o “élcin% Nos .~ 4236 to 540" “of 'SEQ°IDNO ‘£‘8‘TT1 the
saquance distding herei nafier woLefefied 1o gs "m");
the primers Nl and C2 for a region consisting of an
M 0 Agjat isequenc e seprasent esubye apbROrEoHR2 -EDC

purification. The obtained culture supernatant was

- [y

1-7.5, using a dialysis

s

dialyzed against 20 mM Tris-HCl, p
through a Zilter (0.45 pm, PES), and then applied to
HiPrep 16/10 Q XL eguilibrated with 20 mM Tris-HCZ, pH

/.5. Elution was performed with a linear concentration

gradient o NaCl (20 mM Tris-HC1, pH 7.5, 0-1 M NaCl) .

h

An aliquot of the eluted fractions was separated by SDS-

PAGE. Thern, the gei was CBB-stained to confirm that

|

there were r;PHBZ—ECD—con:aining Zractions. Nex:t, *he

To HiLoac 26/6C Superdex 200 g equilibrated with PRS.
After elution with PBS, an aliguot of the elu-ion

Zractions was separated b

<

SDS-PAGE. Then, the gel was



acid Nos. 426 to 534 thereof (hereinafter, referred to
as "nR"); the prinmers N1 and C3 for a region :
consisting of an am no acid sequence represented by
amno acid Nos. 426 to 504 thereof (hereinafter,
referred to as "n8"); the jginmers Ni and C4 for a

" region consisting of an amno acid sequence

c Egrgsented_by am no acid Nos. 426 to 470 thereof
BRoPeriafterd COPrdd HiRtad Mawe Jue The BRHBIRCD AR
-and_C2.for .a region consisth% of an amino acid
seqiéhcESr epPésetsd by antRE IR §CNoson439 ntng534

thereaf (hereinafter, referred to as "nb"); the

BT rera K Eng G P &V RgI I Gondi I T G no
ackd -saguence represent.ed anmi.no _acid Nos. 471 to
55 Prheraof | gr%gioﬁdftgg,“ fgyéPér%&de’Bva&tIﬁé'lPP t'hé

nBEEIRES LM nANECE2 KOk a f 9N, GoNsisti ng of an anino
acid sequence Fepréggn?éﬁggtﬁghﬁ%%'53?6 Nos. 505 to
534 3thereobef{benehnal ber orr gharriad £9-a8 1AV %igﬂﬁs by
primers N2 and C3 for a region consisting of an amno '~
EREBH sequence represented by anmino acid Nos. 439 to
504 thereof (hereinafter, referred to as "nB"); and
t he rPPiARrECN2 aRd-C4-Koy arnegtoR,cepsisting ef an
am no acid sequence represented by am no acid Nos.
caBYrey RFOte24 rEREBEoECCherei ndfiared ref ar nRU 0 3% h
"nmM") The obtained PCR products were cleaved with
PBanHrhaRdAMEREPPECaRE 18Gbeliomed L mindct ke immunopliate
( gqtméginglLl.si&e of %25-49b (+). 9)-2 Expression of
del 8t fon hutaft's "B CEPRAZ 2 4B¢c he BN¢h L& SebIA SBL 2V DR =
apegodransformed with the  plasmd DNA constructed in
paragram1QﬁQTD%ra%%ﬁ¥Q9bn¥+$roa§la regakevelaoat r dhn
he t ai;ned n nts.were cultured in an LB
t%%d?gﬁfsﬁggfe%%%t% Q&F?ﬁnséngFﬁF "Cartdmyéen removed, and
a (pepykagtyr edihy; kaviikrag rRe) g1BEXprassion of the
del eti on nutan?glg? é%EAZE%gg%i%dugé C%s?ﬁg powder was
dﬁmé@iﬁddcihomoﬁyﬁteﬂf(U@E%E?@&@r%gtgx)Nggqg%gh The ..
bacterial cells were collected by centri ugatioﬁ'an@ "
winals heES Wk B BB§peEB§ﬁ,aEhQO@aQE9%E§h %ﬁbl§nW%Bgtgﬁsg%

room temperature for 1_hour. The solution in the wells
was removed, and SH348-1, SH357-1, or an isotype control
antibody (mIgG2a) diluted to 5 ug/ml with Diluting Buffer
(PBS, 0.05% (v/v) Tween 20) was then added at 50 pul/well.
The plate was incubated at room temperatﬁre for 1 hour.
Then, the soluzion in the wells was removed, and the
wells were washed twice with a diluting busfer. Goaz
anti-Mouse IgG, Peroxidase Cornjugated, diluted 3000 timeé
with Diluting Buffer was added at 50 pl/well andg
incubated at room temperature for 1 nour. The solution
in the wells was removed, and the wells were washed twice

with Diluting Buffer. Then, a color reac
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W th a 2% SDS sol uti on containing 1 mvM PMSF and

Prot ease | nhibitor Cocktail (nmanufactured by
Sigma-Aldrich, Inc., #P8340) . The supernatant was
coll ected by centrifugation and used in epitope
identification. The expressign | evel of proteins
(consi sting of pET- 49b (+)-derived GST-Tag, Hi s-Tag,
and. S-Tag and linker portions for connecting them in
PERE CFESET Wat-NorF BEl oW S and Ttiife addigures o &R red ao
as "Vec") expressed in the bacterial cell |ysate of
PEYEHERIA 2015 oy ansfid%mad /WRilth pEFLaobceiprwas
esti.mat ed by .a met hod described below Dilutjaon

ASEEEPTE T hé We &bl dsdiTig Badtsr itar™id@ied yattdhe

and diluti.o ries-qf 6x H.s Prateip. Ladder . i
a(dndgh“lffogbtodr g‘d%gﬁ% EGEN)%WJWS‘%@E& at BFy 2dr8sorPed Fn
=aiple Buff el sheated -at: 98C fQr. 5 mnutes.
4‘I§'tl?§ﬁ]§aw?he H%:éostug{ ndg q%e?gasaeg)ar ated By SDS- PAGE, and
the prighebnszldaowkn chiesgeh wereat ransterted to a
PVDF nmenbrane. The PVDF nenbrane was bl ocked in TBST
peentiaimiong (EBSADITheissidrhe PMDF ombhmane: vas-soaked
in a solution of Penta-Hi s HRP Conjugate
v(-reariuf actcureeet lpo QAGEN) ofi |2REG -FOO0 tenmest -ve t lenfBSEN,
contai ning 5% BSA, and reacted at room tenperature
gy FRHouC iThiEPHADF magbnanébwasruaskeds forlit@nd-
mnutes three tinmes with TBST. Then, signals were
edarsiity EGS PaRtesingiale ihitasiast Mmst xompar ed
bet ween the dilution series of the Vec-expressing .
B eri M CAHTI3ET Arid AHEFIR 0T $krGTes TFX gxinase
rl;ﬁos .Praotein Ladder, and the concentratjon of the Vec
SOt - e ontai e 15 T HE Ve EWres &My et erasents a
%8l | C!Hya.qte was estimated fromthe protein | evel per
band contained in 6x H's Protein Ladder. Del etion
nUta@E%p%EiEBHé2§Wd%%i%% O%WQ%%tEbgﬁb %&Q"Jg%iular
reactivity equivalent to that of 20 ng of Vecin
St N(EH HA A D US TG S-ekato Ml o0l n o Anfd bodyronecsin
(Novagen) were used in the subsequent epitope
dydentd fdeatiron experi+ent, e et APhtaining the N-
identification
terminal fibronectin type 3 domain (FnIII-N), and the

-

region containing the C-terminal Zibronectin type 3

domain (FnIZI-C) wer

(]

preparec and studied for their
binding activities wizh respect to SHE348-1 and SH357->.
As a result, the antibodies SH348-1 and SF3537-1 exhibited
binding activities with respect to rEPHA2-ECD, rFnIII-NC,
and rFrnIII-C {(Figure 5B). Thus, the antibodies SE348-1

and SH357-1 were shown to bind Tc & region from amino

]

acids 426 to 534 containing the C-termina’l fibronec:tin

(

type 3 demain (aminc acid sequence represented py aminc
acid Nos. 426 to 334 of SEQ ID NC: 8 in the sequence

listing).



The cell lysates containing the deletion nutants of
EPHA2 prepared in paragraph 9)-2 were dissolved in
SDS- Sanpl e Buffer and heated at 98C for 5 m nutes.
The resulting sanples were separated by SDS-PAGE, and
the proteins in the gels WFe transferred to PVDF
menbranes. After the transfer, the PVDF nenbranes
were bl ocked by shaking in Bl ocki ng Sol uti on (one
pouch of Block Ace powder was dissolved in 100 m of
(ekbHBPHr @) wqhe&uvkpaankgg Tweer 20 and sodi um azi de
were then added at final 126 conce

(v/ wWpands 02 02% LW ¥) weorbeSPestivel en, _t hes e,
PVDF nenbranes were reacte%p g%erﬁlé%trggq % cRieas
£Bheekbgyt Sobutinon reertinhi Red2+aknl 5 uég%%%e% QH §0% FBS-
SH357-1. These PVDF nenbranes were washed for
connetesnthredIticaes wiith IESTranditunt.hesnzteact ed at
roomtenperature for 30 mnutes in a solution of Anti-
CRBasefrgat HRP- Lithlee duplkohe tAD=SHeen reéiowted 5008 tiDhes
W th TEST. Subsequently, the PVDF nmenbranes were
"GEEhEASIEBr “¥OCHI Mutds thRr semei mesiiwit BsTESBveThenar

nal.s were_ _detected on a filmfor chem | um nescence

Sﬁ§gnadEéL 1Pl &S, MRext 9erhec poprNre MSPRTas e wties rédak ed
|n Strip Solutlon 50 MM Tris-HCL, pH 6.8, 2%
TR SDE %08 Blﬁ?r&ﬁﬁroéthaﬁBF)DHPﬁéna§ﬁ8%éﬁJat

30 .m_nutes, and__then wash er .10 m nutes
t?%%{g% fes it R T@ﬁquhéséonPQDF%ﬁEﬁbr%ﬂéss(A%‘Plésg inte

tHEOQK%Qa&nrQBO%% %&'%Q|MLkQBl@”$ﬁ ng#W%§%n2nE°ﬁ(%93A

mnutes threé tines with TBST fanes

Jepee, seaked i nA=50tHET @8, Of = SiJ@ﬁsﬁ@Qﬁcéog§¥ is define
Ant i body di luted 10000 times with TEST, and reacted at

asodayt enperaugre foar s3Bsmi-nuies. i fhe BYPE -perlr ages
were washed for 10 minutes three tines with TBST.

ad@hen; st beedPYBF aneriacanes 5ver aggpaked bA &asal 4tieg obs
Anti-NMuse |g, HRP-Linked Wol'e Ab Sheep diluted 50600 '
aniimé§ . wi BB TiBSTingander sacd edo Atme I 0500 t gIpes at ¢k £r f OF
30 mnutes. Next, the PVDF menbr anes were washed for
T16 APRUPESY WRSe HiTHESTW PREFESY. aThen s¢iegral sswer e
dei;ceci;ednonafllmfor o
coatrol. -umor voliume was measured on days 9, 13, 16,
26, 23, 28, 30, 34, and 37 to study the antitumor effect
attributed to the antibody administration. As a result,
tumnor growth was significantly inhibited in +he SH348-1-
anc SH357-l-administered groups compared <o ir. the PRS-
administered group (in the tumor volume comparison with
the PBS-administered group on day 37, P values for Sk348-
1 and SH257-1 were both 2<C.002; the P values were
calcuiated by Studenzt's t-tes=). MorQOVer,‘the TAmor
growth inhibitory rate (= 100-(average of tumor volumes
of the antibody-administered group)/(average of tumor

voilumes of the PBS-acdministered group)x100) on day 37 was



chem | um nescence using ECL Plus. As a result, both
the anti bodi es SH348-1 (Figure 11A) and SH357-1
(Figure 11C) exhibited binding 127 activities only to
m, n2, and nb. Mreover, iu®4his procedure, the

del etion mutants of EPHA2 were present in an al nost
constant anmount on each of the PVDF nenbranes

%SH§48-;; Fi%urg 11B, SH357-1: E%gure 11Qg. These
Blasul € dENost raféd Phatt %t FO&Tart bddites SPBAS- TS&kHd
H357-1 hi.nd tQ a_r.eqgion consistin f .an_am no _acid
T S PR hE Gy Mo RS RGs 1Ta38 VD Gap e
e2EQnd RNO 8 in the sequence listing in the EPHA2
amino acid sequence. (Exanple 10) Design of humanized
anti bedy4119hr1_BeghgnmehohupRALZadapbibedy splaPE348x1
10)-1-1 Mol ecul ar nodel i ng of SH348-1 vari able
thegirorstihend eCfleat smegeldnrg Mfa -S1H348-11 wani-abl e
regi ons was. conducted according to honol ogy nodeling
tivetdpddsitied nErzy mehdgy th203nthi2bdiss, sHRABL)) .anBhesH357-
pri mary sequences (three-dinmensional structures
ld&dinddan gt rremExIIdy Co Mpgiealshosiy ket dree s fdestdwa | @sie)e 1) .
of human innunoglobulin vari abl e regi ons regi stered
i n PEBEERNTPALATBafRMPNEE 2L AE §hRESSH348 - D3eRADSH3S7-1
a&2007 ,kyg{e conpa&ed W th the r18H348-1 vari abl e
Egiors PFetE e Gl TeERSRIZE S head eV icdsdiv urramerted
| A4J, were respectively selected as . sequences _ .
B R, R B Bt R Y B g
Nldsg.ht42%,r tlrbe%@él %I'fals%QV%ﬁD' %:e gr%g-% U o Ia%ence listing)
t hree-di nensi onal . structures of framework regions
MY @xrangpared hasednen ar'ddamrewnpkenndel " - gbt akbRedn to
by conbining the coordinates of 2JEL and | A4J
werrare spadi 19 k28 H30 -the 1934 8k IdHghin ard Reanwy as a
chains. For SH348-1 CDRs, CDRL1r CDRL2, CDRL3, CDRH1,
renrchiCDRIP teergetassi gmed -ttamant strercs chBA, a1 @A 1 €l0A,
and 10A, respectively,
targeted for EPHAZ.

[Table 1]



according to the classification of Thornton et al. (J.
Mol . Biol., 263, 800-815, (1996)). CDRH3 was
classified in e (9) Daccording to the H3-rules (FEBS
letters 399, 1-8 (1996)). 1®bsequently, the typical
conformation of each CDR was incorporated in the
framework -nodel . Finally, to obtain possible mol ecul ar .
model s of the SH348-1 variable regions in terns of.
energy, an energy calculation was conducted for
excll@ilnd_ ei satlvant ageous interatom c contact. These
procedures were perfornmed using a comercially
avai | abl e three-di nensional protein structure

predi ction program Primrediaf eCoOOtydicnatcegssear ch| inaibicory -
pr agramedvac TONVER@R. ( Bchr odi nger, LLO) [ 10)- 1-2] Dé&cye
of |ami no acild szguence8f"NFunaniZ7ld- $SHIZEBL-§ Htme%%Qh
S -4&1.,],4,3{1“ bodi,es were gonstjructed accor ding|t

N [| A~ QA LIQA .
gr.aftd |&¥71\ﬂ oc—NatH Acatd—Set—YSA—86; 4.002" 10033

(198 ccep i Bodi es weie select’ed bhased an
ani|nd® 8¢ d honol*ogy Wit hi*n the framework regions. -The
sequaness off the SH3#8- 1 .franewor k regi ons. wer ¢ .

'conmqwgg1 - tr1ose Tt homam framgwor ks Tegistered

a
i n —the—Kabat Database—{Nue—Aci-d—Res! 29~ 2050206
b

(20089)%% nyol vitng aptibady ani na”acid sequences. A
GSD2BEmAsY Cll  artti body was sel ected as an -acceptor -due
to th@h“1ba\ingﬁ at [ 72%. the hlghest sequence
41 £ Thal o o
ol d P s of Lol 120" Trawevor k. regors Lo
GSI2BBR#S Cl wer'e al gned withh the correspond ng -
am|naecagied residues [ n SH348-[1 to.identify. positians
vvherq,,gynmerent Aam np aci,ds tjherepetween Were | Used.

P £ 4+ Ihab - | P
Th pua'tluua of —theset+esi-dues—were—analyzed—us

t he MBPEE. dilnendi onal nodel of SH348-1 thus -
const*d#'ed| Then, dbnor -resildues-to be grafted on-the
acceptor were selected according to the criteria
provided by Queen et al. (Proc. Natl. Acad. Sci. USA
86, 10029- 10033 (1989)). Hunmani zed SH348-1 sequences
wer e : -

(Examplé 5) Identification of SH348-1 and SH357—1
antibody genes

To determine the heavy and liéht chain N-terminal
amino acid seguences of the mouse anti-human EPHA2
antibodies SH348-1 and SH357-1, an aliquot of a solution
containing the SH348—l.or SH357-1 purified in paragraph
2)-8 was separated by SDS-PAGE. The proteins in the gel
thus_separated Were transferred from the gel to a PVDF
membrane (0.45 um in pore size} manufactured by
Invitrogen Corp.). The PVDF membrane was washed with a

washing buffer (25 mM NaCl, 10 mM sodium borate buffer,



determ ned by transferring sone sel ected donor
residues to the acceptor antibody GSD2B5B10' CL. As a
result, the humani zed sequences of two types of |ight
chains and two types of hdaawy chains were obtained as
shown bel ow. Hereinafter, -variable and constant

regi ons and CDRs were cl assified based on the
Bihts ‘ocgdy Hiith & it S Ui L ndatidb &s & teridiage goBy t ion

at | . 10;4L- 3) . Humani zation Qf $SH348-1 |ight
Cﬁa"l r{neectﬂﬁllolg %O]ﬂﬁﬁgieg‘ﬁ ‘Ffl_l%t’y éq%lﬁg OoMRsiSte Rrilliant
fu@ni S - i 1N si gned . by ..
sﬂ@tiﬁ?ﬁngﬁgﬁﬁl%og’ag}{dj qN{)h:en \S/Caalqﬁlr%?,w S I)éé)d’cimﬁa‘?mﬂ’
Hethd (Eaidit®)s cbr dd Q) +17'thaS Rkt 1 d) gnl8chai
(ol utaniney” 50 1y e nsy % (5% Py B [(il)lg&]%i R8gins
O yglgpeiine) ,t HEOD AR wGithe smaand r1 kbrialiari ne) 4ot
SH348- 1 light chain variable region shown'in SEQ I D
NE@1ir37 thfe Hamel sedirence deirstiobd 1Withh wS@heucizeg, on the
valine, threonine, proline, glutamc acid, proline,
BRIt &feaniey siafe, expdisede, agburanmiengempal iwae, madd to

,tErqu ne, respectively, and was designated as a
- HX AL yisS DS GHvec Naitermingd amhacnaclidosedaences

di the h 48-1-T1L t light chain i
BN ESiTela ) S TDRero60 Frct Rem-Beqiencet! Fotf ng,
h ' [ h foi . ted b
DB 92 MR a0 Bl Sei Danckoch 8Fr SERt Sl
ﬂﬂﬂaé%ﬁkkdeCM@SPr%t%9n6%e%Ee§Eg&lQOHQH %g2cb§ ?é%%%ied

secretion signal sequence. The nucl eotide sequ
Biepryesentsed byoAugheotiidesdNos. hédvy 0cHOZ t hereofnis a
vari abl e regi on. The nucl eoti de sequence represented
dpid meciueotciedeohds. nd@3bkoidartt iergobyi sha genssant
regi on. The nucl eoti de sequence represented by
Thsdledoriede tRes N-t2301ing11pyrobéneenits aCDRLkas Themoved
nucl eoti de sequence represented by nucleotide Nos.
u$3RG § TP B VERGLESATRS € poperhédagel évendéaseguencey

RS R UGk Rat o NS 240,10 382 Lpereol 15
ﬁﬁgndperformed to identify an amino acid sequence
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-0-L-V-Q0-5-G~-P (SEQ ID NO: 26 in the sequence
listing).
The N-terminal amino acid sequence of the band
corresponding to the SH348-1 light chain was
D-V-L-M-T-Q-S5-P-L-S-L (SEQ ID NO: 27 in the sequence

listing).



Nos. 1 to 20 of SEQ ID NO 91 of- the sequence |isting
is a'secretion signal sequence. The am no acid
sequence represented by amno acid Nos. 21 to 134
thereof is a variable regil®i. The am no acid sequence
represented by amno acid Nos. 135 to 239 thereof is
censtant. region.  The .am no aci d sequence

: -T?gbﬁgiéh éaﬁﬁyag%ﬁﬁoag&ﬁdSﬁgg?ngg o&o%gﬁ Eﬁ@geof i s

- IR O FRE [ @2MAR0 (3¢ guenece._ e n by am no

aci d Eﬁ%. %%plo_gT t%g§§gf%i%géﬁkL%%gﬁﬁhéggnino

aci doseqgence-pepresent edpbypagbnozgcid Nos.
- 121 thereof is CDRLS. Nbr%over, t he nucleoti%%&&éhé&
lsequemge encodi ng the hSH348-1-T1L-type light chain
CDRL1lis represented by SEQ ID NG 92 in the sequence
Thies N—fitg rrtime lapimiaocaeicddl 32 queeageence thbebend i s
represented by SEQ ID NO 93, the nucleotide sequence
Cofr rePRE2 i ar dor é9entEd 5By 1SEQohD NGain94akn t he

sequ ngg listing, the am no acid sequence thereof is

nbed By SET T RGP~ 85V - F R ATRTE R | HREQ sk u¥hice2

.of L3 is represented by SEQ ID NO 96 in the
l§g§5§ﬁ@g%%§&ﬁené}sgﬁ89 he ami no acid sequence t her eof

LS .l eprese 97. 10-1-3-2 .
ST AE PrgReRers N R RomBAea Etaar e g
aghaln 2wag degiugned By t ' agi,n Ld 14
(serine), 1§§%Ieucine§?§g?§ nggg?ggcggcﬁaggtl%gbgl'
(@@bUR@WaﬁQ)E.@Q éky&@ﬂe)41@91)(&695@@08%ce§80f Proteins
(l eucine), 105 (glycine), 109 (leucine), and 114
offallamune)l ogfi c8H348+t & rksghVothailnavdr rapl . s egbePartment
shown in SEQ ID NO 37 of the sequence listing with
ofhHesrithe angr dupae, Sgrutaafe - ackd, a pragilte, tglatsartitme
Eyslne, val ine, glutanmne, valine, and threonine,
HespectivdPyl ARaVashdési gnar eshabnla was miscellaneous,
"hSH348-1.T3L-type, . light chajin'. The pucl eofjde

5 TDeC R BR8N ERE RSFBAEEARHa vaF, BESPE ohtSichal b

' ted SEQ _LLD_NO: Ln_t
e Re T R CRECARE R8Tkl 0 SeqRdnbeNEREY cofls 123

chain) was determined to be miscellaneous, and the

repres

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'-terminal
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' (DB3Fl: sequence

listing sequence ID No. 30)



represented by SEQ ID NO 99. The nucl eoti de sequence
represented by nucleotide Nos. 1 to 60 of SEQ I D NO

98 is a secretion signal sequence. The nucl eotide
sequence represented by nd®Beotide Nos. 61 to 402
thereof is a variable region. The nucl eoti de sequence
represe otide Nos, 403 to 717 of is

e e Rt p L R S N e o e o MEC SRR VA,
q=Tals nted n 2at i de 1 130 to 177 thereof

%€§%8%%%1}g%ﬁg%gu%%gggﬁgg gggﬁgﬁcég)representEd'by

nucl sotpggaale@ea@@é’:a@@tgéétw@é&%i3 i S(MERZr1 The quence
nucl eoti de sequence represented by nucl eotide Nos:

1340 ithg 363ukhereab Ns.CBRL3. The amino acid sequence
represented by amno acid Nos. 1-to 20 of SEQ I D NO
99 ob'thagstguenteatastiagtcstgatgeaget+3dn HEVR :
sequence. The ami no acid sequence represented by

SEHUSHCECHd SNAST 2¢anent84IPh¥preoB3is a variable

regi The am no acid sequence represented b am no

n.
not 0 ROS1OH8eCPIRS en e i s Lhe Stk AR A i 1
Th ' ' nce resented b m no acid Nos,
N g 1A o B iR FRE e natad) B SR tenc 316 -
repre d;b . n cj 'mg Egigl Qféeo LS
lCD%L2§%@$ﬁela rﬁgbgglg égaggﬁge ?epres H%ed %ygﬁﬁ?ﬁ%RNA

paGidiNasionlkdtt Qndrkrhbeneel b$ @E’Rhéa%{\@é%%e 1ot he

nucl eoti de sequence encoding the hSH34 type
ddighiceghaiorpCPRE27S opepresent edrdiy SEQ nlmR2ZNQ@R 00 in
the sequence listing, and the am no acid sequence
otfareefd,i sDN&peesedtied bycBEENEDodNDy HOdvyytde light
nucl eoti de sequence of CDRL2 is represented by SEQ ID
Rein Yo pRPrthéisdquehte TREeRAgGONE hetewr RIGA akCRl Kit
sequence thereof is represented by SEQ ID NO 103,
(ﬁﬁg nd@F@BFP&Eur§€q9¥nEgKégACfﬁﬁslﬁg rg%$%%%ﬁ$bdﬂb¥ the

SSEREDR, 0°chE, oy SEMERC S LA o208, ey 1%
A=l B, O oR.oT SOt MRl
(combination of MKISEIF1l 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 3730xl Analyzer; Applied Biésystems"). In the
sequencing reaction, GeneAmp 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



133 A humani zed SH348-1 heavy chain was desi gned by

substituting am no acid Nos. 2 (isoleucine), 9

. (proline), 11 (leucine), 16 (glutamc acid), 17
(threonine), 20 (isoleucind)9 38 (lysine), 43

(lysine), 46 (lysine), 68 (phehylalanfne) 69

Q. (phenyl , N
P D e S e 7 coamrnep: o e
x{LPéleéB‘dﬂi@@éaﬁ;)enc%z dfg't%tea@dﬂl%) %?)d(llrl%jo' Wei @%)4’8 -§4
(aspar agi ne), (aspar agi ne)- 9 §

1 BFparagiing); %p(ﬂéyee&r@dn » 589 Rhgoy! alsanin 114
(threoniﬁé)fﬁan 115 (Ieuc?%ef %f SH348- 16hggv$h§haln

sequaidee riegiion,slkouwn the SEQnbDab@d 423 q@kntke tseauences
listing wth valine, alanine, valine, serineserine,
Xepierentadyioy FEQ Jitutdn 36, igl uhanmseqaende vakichag.

t hreoni ne, isol eucine, threonine, alanine, aspartic

The quckantdsie @@qute}lrc@sﬂfe thel gDHA enaodd;ngl ebei AB357-1
serine, .serinearginine, serine, valine, tyrosine,

q?ﬁﬁ?rﬁ?%ﬁhij&F §S§P§§ﬁeéﬁl§59yIDaH@ ‘\wad d@sFQﬁated
"'hS T1H ¢t h h Th | eotid

se ueﬁ%%kgég&gﬁn ¥%§H§%g% %T%bnﬁﬁﬁBeﬁ€g3§ g%ﬁbﬁels

fébﬂé§g§§§@ %gS%b %%QNbD E? :qﬁ% nu {%Fffgq sequence of

st ng, t he "am no ac sequence ereo

ﬂkﬁeprc@@nte%@ownéE@hleDsN@57lQ7ll§H% RHgh & OHE %ﬁg@ﬁ%ﬂﬁ&i

represented by nucl eoti de Nos to 57 of

KOGBEJ 9 Da NSecHet iien thiegRakusaadence« i ke AHa %HE' Qﬁlno
sequence represented by nucleotide Nos. 58 to
adiet esfquenice tharriealfl e sr egpbarsethednugl sai Ude Hequemce
- represented by nucleotide Nos. 415 to 1404 thereof is
§¥QHﬂﬂﬂﬁ§nFePé§ﬁ@ﬁﬁedTh§ nucleotide ¥equehcec 27 and 1327
qéggfnted Ey nucl eoti de Nos. 134 148 to 162 thereof
HPT PRE dbc N6t Pde de§BEHEBCSr EPPESEAREEC DY

d i H2. Th
qﬁﬁ:%&ﬁ:q§2N§%3u8§g5t 6%@28%t558b§Dkﬁgfe fidéegﬁgg?es
R d2nd@l ‘bgf%%‘&fleo%lﬁQRk%s The gmpo_agi diseauence.

repr esent ed am no
of SEQ ID 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 amino acid sequences of these heavy
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



Nos. 1 to 19 of SEQ ID NO 107 of the sequence |isting
is a secretion signal sequence. The am no acid
sequence represented by amino acid Nos. 20 to 138
thereof is a variable regild® The amino acid sequence
represented by amino acid Nos. 139 to 468 thereof is
éhdnggéﬂgn'ﬁ?ﬁﬁywacizh%egghggeagﬁ%r%%%u%nphgyegplpg acid .

represented by amino aci

NJRHL.ooThe, aman ugn epLe by
acid Nos. 69 toqggﬁrﬁgfggf%lg%nSt%Bt %%ﬁe%gn1n%89%£§ér’

e LB e Iriegantced by wal RO A& doNESve %%Sahgnézzc1d
t hereof is CDRH3. Moreover, the nucleotide sequence -

srmediary tepe e eS8 L) Bilinby pe ikieawy .chaits CORHfI SEQ
represented by SEQ ID NO 108 in the sequence

18 NG:ng’ time tare ve@meinge déghénge asher gafribble region
represented by SEQ I D NO 109, the nucleotide
EgegGEW@ea@fa@BRHQQQ§dréﬁﬂé@@ﬁﬁeéeEVe§EQ¢E@ NO amin® anld

%Iﬂ uenc the am no_aci d sequence
<%ereog iS 3 gﬁi § BY SEQPO RO ¥2YIOPhe

I f, CDRH3 d by SEQID
Na 15 Spne T R uncat T cirngshaRG The et th stiRe

I eQl rese by ¢ I
S s PRI 18R

SEd34% hicheawy iehaihe wagudaskgnedbyg §§b§tbgylhﬂge
amino acid Nos. 9 (proline), 11 (leucine), 135

r{egl iwina indl aaW@)anlémﬁhbreemdne%quéﬁcél5@b@é§éﬁ€éd §§
(lysine), 43 (lysine), 73 (glutamc acid), 76
a@em@neﬁep NogQ ééﬁeﬁyldHénthe;eOSZaeghutaaneme B&gion.
(i sol euci ne), (asparagi ne), 85 (asparagine), 87
MArpSviRgy , te8 S@ééaaﬁaéeaey chgipt NeBoAhAEY, t@5have an
%ﬁhegélalanlne 114 t hreoni ne), and 115 éleu0|ne
835891 SRENTY Eh&RR eéﬁPFﬁB|€Yd6ﬁﬁPﬂsa§h wios n BEEY

112 @?'Sﬁé 30 hiee ggaugneg l%éﬁegg?mﬁigﬁgkgg%gfﬁn1ne

val i ne eri ne, ‘serine, va
vasRablkC ragidn Ehﬁeﬁﬁb@eant¥ﬁ935n§01dggg%9g%8ea0|d

| euci ne, sérine, serine, ar grnine, serin valin
reyireseneed Bycangnandcyal k8g. 1€3PEEt Y8l ¥neAOYr as a
constant region.

The nucleotide 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
sequence 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



was designated as a "hSH348-1- T3H-type heavy chai n™.
The nucl eoti de sequence -encodi ng the hSH348-1- T3H
type heavy chain is represented by SEQID NO 114 in
the sequence |isting, andltile anino acid sequence
thereof is represented by SEQ ID NO 115.(133). The

ot,i-de sequence represented by nucl eoti de Nos.
T e e P L O b S G € E O ey BHERERN G I 8 d
SIQAMENRGE i nlT l,got sequ I ent.edcpy .
lhuclegﬁﬁﬁglgggg%ég%tgb 12nt%gr§%%%efgaggéa?'agFg b NO:

180i014 tHhe aruelealidide s2eUueRee t NegRbeseRt @dpb¥sented by
nucl eoti de Nos. 415 to 1404 thereof is a constant
By Ian NCEhet nucbegquiefee segepnesehepaesentedldytide Nos.
nucl eoti de Nos. 148 to 162 thereof is CDRHL. The

Inud €0t icde SEQQUIENE :r R, eseskeetiebyrenuebeetsedecNoby 205
to_ 255 thereof is CDRH2. The nucl eoti de sequence
ereeddice dasy RUE 6t 1998 REs SEQSID: 03844t hendof is
CDRL3. 136 The ami no_acid sequence represented_ by
SEAYRISES TIRGS DTG BY BUCREQTRONAPS1500f tphd2t of

listi ' ' ' I . Th
T 5000 Buq G35 3= PapFaecnren 7By anrho ) 8- kB> 220
i n i i i | HERBE S
R e e L g

SHERAf Hew vy CARSHaRLrig8lenregibe 3 RRpaekdn$EqUBYCEEQ
represented by am no acid Nos. '50 to 54 thereof is
ICDRIGA. SThe narihro saciuénsequersee ngl, ephas eRtedmby oamtne
acid Nos. 69 to 85 thereof is CORH2. The am no acid
thepreedentsed epy earntiedadiyd SKQS ID B08 6d.12The
thereof is CDRH3. Moreover, the nucleotide sequence
rededitigiet KeTUeSHRABNTOTIHOt Fpe KEavy ~éhheavgDRREZINS
represented by SEQ ID NO 116 in the _sequence
SN, TS OBnitfo T&EFG Se8EGFeR¥e SERerEoNOf 552, and the

SR BeTSR LR T shhe el sobi e 5g
42, SEIURIERSL S s A riRgaeL g SRR L I
chain variable region is represented by SEQ ID NO: 54 in
the sequence listing, and the amino acid sequeﬁce 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 sequence
thereof is represented by SEQ ID NO: 57. Sequenées
represented by nucleotide Nos. 1 to 27 of SEQ ID NO: 50,
a sequence represented by nucleotide Nos. 970 to 993 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.



sequence of CDRH3 is represented by SEQ ID NO 120 in

the sequence listing, and the am no acid sequence

thereof is represented by SEQ 1D NO 121. 10)-2

Design.of humani zed anti body2of SH357-1 10)-2-1

Mol ecul ar nDdeIing of SH357-1 variable region 2JEL
ted as L seguenc havi ng t he

and |44, vere.sel o quences havinathe o
hi ghest ~Seqliehce hofob 8gy"t 8" nd SHBBFIANFe e dniRs in
Neavyr hal nruani ablg %S%h%g%ef %%pg%ELﬁgg%ﬁPén the ne

same way as | n paragrap

BRRNS vaeRHL e & S n ters
oy e ARiLAL Yone EntecRoaha adchonghust gy

holmad 9igfyi edmpa re68hDwitl) ad- dnkbesbdp Qﬁlﬁglﬁglécégquence
sequence for humani zed SH357-1 A GSD2B5B10' CL

damﬁbb@@ypwa@asehebyeﬁaaataetaeaepu@ée ‘Kabhbe same,way al.

as in paragraph 10)-1-2, and the sequence of
(R@Pani zlééldﬁ;r—BSPZqu@sn@et@rm@e@ocmeratx esudrt  ditffeerent

nize equences of two types of |ight chalns and
P Do s g
ﬁés ehéé@VeUﬁéFn§eﬁéP§SoUFtheHaﬁg ZRoWALNO

l,0 f l'i.gh h
5 tori ke B ET %82e$Faﬁ’?@%%a.land%a%%ﬁaﬁ%é‘@aed
b
Seid o i 98 o5 ey S5 IRE Relep 3 SEY ( thr LR 5 Pt

r(eg%hae)g_fléh(e eyekng), +id QQﬁQaEEbE saéc' ‘ng 2 other

(gl utam ne), (lysine), 88 (leucin

heglklyccne), al@gséb@M@hﬂe%eqagﬁcéé4fi§hﬁ88n@} PheSHB57-1
light chain shown in SEQ I'D NO 41 of the sequence

firegewpgkwrebipsel euthure, ttad i a1 nserding,sddire@@AN_E the
proline, %Iutan1c acid, proline, glutamne, valine,
h@ﬁﬂﬂaﬁﬂﬁe leFlﬂbalaﬁdwehee@nahgzedeBpec@mpm&yeomwwuth
ge3| ghated as a "hSH357-.1-T1L-type |light chain". The
GEFeBti GBesEqTenERPErRBIF AT ERS: hAB57 TRSPLL, COpfs in

chhSSbahel b s R esenl et DU SEQ | B 0O 122 in the
aE§d sequences represented.by amino acid Nos. 26 to 35 of
SEQ ID NC: 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
seguence 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
(CDRH;), amino acid Nos. 50 to 66 thereof (CDRH;), and

amino acid Nos. 99 to 108 thereof (CDRH3). CDRs in the



represented by SEQ ID NO 123. The nucl eoti de sequence
represented by nucleotide Nos. 1 to 60 of SEQ I D NO
122 i's a secretion signal sequence. The nucl eotide
sequence represented by nuddlBeoti de Nos. 61 to 402
thereof is a '138 variable region. The nucl eot i de

ted- b | eqgti de No 403 to 717
ﬁ%‘é&: °?1§%§r CReraE TEe GROR I TIRE ROCHE! AB-Seqaghde
éﬁg@g Q%SQ%%Igp%IdgmNg% ac}éo 19 1§éd%h6580ff §EQ

The Rlcleot equence repre?én

I"DJQJCﬁOt4|lde_Lnl\k{5h %?e’)q&e‘?)c?e‘l%ltéﬁél by nucﬁlebt élngl\éc1d Nos.

nucl eoti de sequence represente

5346 o @1363etrberreqbpirs,, CPRSd JHEnEM B0 agdh 4. S@@‘&P%z
represented by amino acid Nos. 1 to 20 .of SEQ ID NO

th2zeoff t(K@R3IgQuence listing is a secretion signa
sequence. The. amino acid sequence represented by

am n8hachdchesti@d seqiddce heneoding the Vel 346t le CDRH,
region. The am no acid sequence represented by am no
lgcggpmg§enigg by 559 fRelNeof >Psin tbmssampenegibisting,

m no .aci d _sequence represented by am no acid Nos.
a&? @8 é@lf“ﬁeﬁgég PEIEPREE. THRECAR 1O ra‘%Pae%rq*a%%cl@v SEQ

esent ed.b o acid Nos., 75 to 81 ther IS
IBD&E) 2. %@Thglﬂ%ér'!n o= ae? et % @%%%??%p?‘b%%% agrlfli%@ 1
S t e eover., t he .
Mot iad i s QR g neigy e

s|e|q@ahc@h@her@@ﬂlgsrégaegéﬁe&@dbgys%% e NQsl 124rhe |
(154) in the sequence listing, e amno acid

nsejeendect beyaehcksenepagsgntrd by36EQ | NG 1125

(155), the nucleotide sequence of CDRL2 is

rﬁ@ﬁﬁé§@ﬁ?édbbySSECﬁDDNOhE52126n@1669 amitbeasefuenfence

listing, the amno acid sequence thereof is

tP@ﬁF@%ﬁ?eaeByeSEQtPé Rip SEQ71B5YY: 63 he Thecnestliege ide
g ence of hs regresented by SEQID NO 128

sff 8y “Fner'hH8 §8au8 ge>H é?lng?D%%HJFhéQQﬁQﬁfné@ﬁde SEQ

e, o) REET L TRAR 800
represented by SEQ ID NO: . 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 ehcoding the
SH348-1 CDRL3 is represented by SEQ ID NO: 68, and the
amino acid sequence thereof is represented by SEQ ID NO:
69. Moreover, the nucleotide seguence 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 sequence encoding the SH357-1 CDRH,
is represented by SEQ ID NO: 72, and thé 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. 7 (threonine), 14
(serine),. 15 (leucine), 17 (aspartic acid), 18
(glutanine), 50  (lysine), 188 (Il eucine), 105
(glycine), 109 (leucine), and 114 (al anine) of
I§£$F7 1 Jight chain shown in SEQID NO 41 with

&N PEGHERES FREPARBY- 5P8t§ﬁ?é7aé|8DRHprﬁ$lne

t | | uta I and threonine,
EdABeg 1Y 8% a2 Minr e abR, B cadito, H8LE Dk Rance

%ﬁéygof3q%'errEE%anglﬁ?tbﬁgl§%qH8nC$ encf%%(ﬁ%él%ﬁijd

SH357- 1- T3L- t n1s represen
sleladé@cel%%daltn@e th%egn@eeell EBRLNG: s af@pfé“@er?é@d@y SEQ

acl d sequence thereof is represented by SEQ ID

B No:ATyclaeet itde sequeneeidr eprasaptednbyepuch goti de
Nos. 1 to 60 of SEQID NO 130 is a secretion signa

rgqesree.cdA byu SEQoTDA¥0s eqUiencEhe reps bsenidd ddguence

nucl eotide Nos. 61 to 402 thereof is a variable

FEFEmg AhsuSHest i-de COBGuent er e iR @dopySEQ ID NO:
ucleotide Nos. 403 to 717 thereof is a constant

TPegitdi. th& Ridreofrde SegueRee FBpFeséniedrpyresented by
cI otj de 130 177 thereof is CDRL1. A

ﬁ? %! 7 eqUER%enu?gﬁ P St TRARP FRICTEART NS Nde

RS t here
repr7e§e%?%& b%gng%? ?%@%%gﬁ%%ﬁ%@hg&r Cgcte}]es
SBR3 a cLle sai5uRe cu:l sgguence d, by
acid Nos. @Fo 5@ ofe g%f B résgégéggéghgysigggﬁgeNo
dii.sting is a secretion S|gnal sequence. The am no
aci d sequence represented by amno acid Nos. 21 to
134 thereof is a 140 variable region. The am no acid
sequence represented by amno acid Nos. 135 to 239
hreyedf 6 Blodnspanrtiggrpnol FheiakPHd2aghdikseduence
Eéggiesented b amino acid Nos. 44 to 59 thereof is
1exﬁﬁécﬁ%lHéaécFﬁgéeauence represented by anino

acid,Nos, 75 to ﬁ thg égni §:CDR .. .Ihe am no acid
sequend® Fepresént 24 éﬁ i T~ =T TR Qh 121
§4Y§5@y%i5% QRRB%factured 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 100 pl/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



Mor eover, the nucl eoti de sequence encodi ng the
hSH357- 1- T3L-type |ight chain CDRL, is represented by
SEQ ID NO 132 in the sequence listing, the am no
acid sequence thereof is rdpresented by SEQ I D NO
133 (183), the nucleotide sequence of CDRL2 is

ted S ID, NO, .134 in th
PRI PSR 538l 1 e v

deaiyasanted Ry SERoLP NGrhd3 e | £OLi | -
;ggﬁence of CDRL3 is repr%%eﬁ?é%gbgggécf%%éﬁﬁatﬁ%ﬁfi?ﬁth
Dinent isegBaifce d i($RSNY0 .88d the vanirheeachd) seqpence
thereof is represented by SEQ I D NO 137. 10-2-4)
A lzatSHOG 7efl, SHBE7Abokeavyeakaisepat@t214- d) 1uted with
hSH357- 1- T1H-t ype heavy chai n:: A humani zed SH357-1
Hiawe chaianaees: wesiogned by, 2 SUbst i pgtmhg B2 5o @8 fg/ml
Nos. 2 (isoleucine), 9 (proline), 11 (leucine), 16
-Aod&nm dro@ild) |1 -ZBXLORT eksnvimle) |1 .26 Kg/Adl,eddi.re g /a8,
&ly ine), 43 (lysine), 46 (lysine), 68
TpHeny MV Bk nepd 56¢( APaRLRENS Folpphenyl(apanieing71l

fol Q) 72 £ ci 3 lutapic acid), 76
sy 5snEs ceanenty = aat MHkfelcrfik) vgsadasa
1&@§%§V@ghqe), 87 (lysine), 88 (asparagine), 93
(serine), 95 (phenylal anine), 114 (threonine), and
115 (leucine) of 141 SH357-1 heavy chain variabl e
region shown in SEQ ID NO 51 of the sequence listing
wi th valine, alanine, valine, alanine, serine,
valine, arginine, glutamne, glutamc acid, valine,
t hreoni ne, isoleucine, threonine, alanine, aspartic
acid, threonine, glutamc acid, |eucine, serine,
arginine, serine, valine, tyrosine, |eucine and
valine, respectively, and was designated as a
"hSH357-1- TIH- type heavy chain". The nucl eoti de
sequence encodi ng the hSH357-1-T1H type heavy chain
Is represented by SEQ ID NO 138 in the sequence
listing, and the am no acid sequence thereof is
represented by SEQ I D NO 139. The nucl eoti de sequence
rlggr eRend Bt bywawicl eatbaeedNase dod® S 3EQd RNO;

hour. Then, the solution in the wells was removed, and

4

the wells were washed twice with Diluting Buffer. Goat
anti-Mouse IgG, Peroxidase Conjugated (manufactured by
Millipore (Chemicon), #AP181P) diluted 1000 times with
Diluting Buffer was added at 100 pl/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 beveloping

Solution at 100 pl/well. After color development, the

color reaction was terminated by the addition of 1 M HCl



is a secretion signal sequence. The nucl eoti de

sequence represented by nucl eotide Nos. 58 to 414

thereof is a variable region. The nucl eoti de sequence

represented by nucleotidelN@s. 415 to 1404 thereof is

a constant region. The nucl eoti de sequence

4§¥y ted_by nucl eotide Nos. 145 to 162 thereof is
Y Hé’erlf&cr ebt? (RPEREPRACE 2F ch? &suMtERs hyeasured

u%&%'e%t'g%t®0§ea%@§ t% %@@et reof is CDRH2. The

nucl eot| e sequence represent d by nucl eotide Nos.

352 t9438d tﬂﬁf@@éwsstm&suﬁs api @§lf' SE%{%PC B)

represented by amno acid Nos. 1 to

shd3%softhehe es@quenee kh3ETNG ,i Sndagegheti @@ SbHB@_L, the
sequence. The am no acid sequence represented

rasiuic sacifd ANO$~120 110 438ht hespsof tise aabs/c%baﬂﬂi@ is
region. The ami no acid sequence represented by am no
iaciidaies. i038etotdb8ntibetiedkbviataosonstant) [ egitibngkd2
The am no aci d sequence represented by amno acid
ARESrbaG et 6eBZFet5ﬁ§F—éof3tF@“@@RH!Planhegam?‘nbVatyd As
% guence gnt Ry am no aci d. Nos

REFedf! |§e S/ Thé aﬁpﬁoaﬁcﬂdogéaﬁe%%%4?epre%%%%%ﬂﬂ

& AR a% glgb% oo %gé gncggéﬁgéﬁfn@e?ﬂBStratlng

r eover, e nuc eOPIdS

trtsrsrs:s.ze; Nogucaxrsatg vxlaaate g@g Frgzrs%sggentf ) by

In t e sequenc
r@@udn sequence thereof is represented by SEQ I D NG
141, the nucleotide sequence of CDRH2 is represented
by SEQID NO 142 in the sequence listing, the am no
acid sequence thereof is represented by SEQ I D NO
(Ex3mpihe 7huéhédtedee ségqarhdeEBAALDRIE1 DS Y e €544 el
by SEQ 1D NG 144 in the sequence listing, and the
baRFkREIaci d sequence thereof is represented by SEQ ID

hSH357- 1- T3H-t ype heavy chain: A
hurra% BRGS0 e Tt 70 s SRSy

GHBSCELULLDA, AT At 8 00, nCBro| e g g
1&b§9&§§§baelmm§§oplate 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—l, or Mouse IgG;y Isotype Control (in the
descriptien below and the figures, abbreviated to
"mIgGZ2a"; manufactured by R&D'Systems, Inct, #MABOO3) as
an isotype control antibody diluted to 10 pg/ml or 50
pug/ml with Diluting Buffer was added at 100 pl/well. The
plate was incubated at .room temperature for 1 hour. Then,
.Recombinant Mouse Ephrin—Ai/Fc Chimera (in the
description below and the figures, abbreviated to

"Ephrin-Al/Fc"; manufactured by R&D Systems, Inc., #602-



(lysine), 43 (lysine), 73 (glutamc acid), 76
(alanine), 82 (glutamne), 83 (isoleucine), 85
(asparagi ne), 87 (lysine), 88 (asparagine), 93
(serine), 95 (phenylal ani aéy, 114 (threonine), and
115 (Il eucine) of SH357-1 heavy chain variable region
AﬁhQW%é!QSSEQgEQuﬁgg l?%a%%tgFﬁkgﬁéﬁg?négggﬁg?eggggé?%%

serin val'l ne, argi nrne,

(ng%ﬂgiB%sc?thﬁghcbeﬁ%%danbeﬂﬁ%n?i?ﬁ§ég?eabgﬁgkgéggd to

serine, valine, tyrosine, 143 eucrne and va
"hE&SPEC] | HEhYfa8PEr d@SpHeRt NG SRS, 8Inc,, #110-HG-100)
"hSH357-1- T3H t ype heavy chain". The nucl eoti de
asequercetereodond rohe phSHIDA- FoF3thet ¥pRubRaVYighAl Nwas
Is represented by SEQ ID NO 146 in the sequence
addetli ag, aafidnthe cafniceataakctosegiencggyher @88 ifcubated
represented by SEQ I D NO 147. The nucl eoti de sequence
atepgregeicagely tuyel dori dehNos. 1 to 57 of SEQ I D NO
146 is a secretion signal sequence. The nucl eotide
seqighte 2repreieat kg g?enQEFE8?iﬁésﬁﬁé?e§81?oEﬂiﬂple 6,
" %eregf LS _a. v%hiablg region, The nucle tgge seggence
FEpPESEht 8l B) CRGCIMESLPdE2R0ESA 8 02RG0a EHEF ebF TELS
S 2g1.0n cl | de. sequ -
BsE RO LIl DB e SR S0 o PR T st Gt
H e cleot ence .. fepr 2d. by
el SaT BT R e o Mo G L0 AR ™ e
Ihteneakisda reaquaneeatepiesentad. pysnogleotides) Noss
352 to 381 thereof is CDRL3. The am no acid sequence
adgiedesertretdoby AntoboracichactNosn wWad Of @fmSEQdIDJNQPD
147 of the sequence listing is a secretion signa
CodgueRegclPhadafirabtacnd stpieroeorbapresentE byn was
am no acid Nos. 20 to 138 thereof is a variable
MeEGUSRS FR&NEnFnBLlactrdrsadEENEELFBpRe8bnt ed by ami no
acid Nos. 139 to 468 thereof is a constant region.:
The & PbIRET o° Serientes PEgTEsen 2o B- G %0 Sti d Nos.

A8,Le 84 Lhersof i s CORML. The amino acid sequence

T x e
represen yoam 1o dci'd No o)

RHE. TBEnATLRQAGLH 32AYENRE/AEPLERERLEY Pin Al OO
the binding of the EPHA2 ligand ephrin-Al to EPHA2. By
contrast, the antibodies SH348-1 and SH357-1, even when
added-at a concentration of 50 pg/ml (five times the
concentration of Ab96-1), did not inhibit théibiﬁding of
Ephrin-Al/Fc to EPHA2. These results demonstrated that
the antibodies SH348-1 and SH357-1 do not inhibit the

binding of Ephrin-Al/Fc to EPHAZ2.



118 to 127 thereof is CDRH3. 144 Moreover, the

nucl eoti de sequence encodi ng the hSH357-1- T3Htype
heavy chain CDRHlis represented by SEQ ID NO 148 in
the sequence listing, the aaBno acid sequence thereof
I'S. represented by SEQ I D NO 149, the nucleotide

d by SEQ I D NO 150
‘%?%#ﬁé 8 ﬁgé C?%lﬁ eg%ﬁzggﬁgﬁg %gl g%éﬁb@ﬁcgf anti-

d D th
H%PE%%F&eO%gp §%§g%%oFB§5§EgAhsdggépégentedeby SEQ ID
ﬁN@sp%%%yuettl%% eee@eﬁeet_t,kggm eg%gggg ani no acid

sequenceé t her eof represente D NO 153."
(Exasple @iépgfeﬂabﬁtbﬂnc@Ilhyﬁ@@tégd ant i - EPHA2

anti bodi es To neasure the activities of the humanized
SH34BbA-MBAA31 hee husasi zpeh &857R 1R PR 2640 dsorheyi mithg
the heavy and |ight chains of the humanized

18ht iFBERPHAR amtiitibddilependbt ainad badESanpbemi0 were
constructed as shown below 11)-1 Construction of
SHEPRTCFYE 1 Ent DSEPHRS TARET bBBY T &k pFedsien” VBEL BRS-

e h d bod
qo%ﬁﬁnéﬁgf ARl aatéiéf’m%"ﬁlkeéeéﬁ&?Sar%‘Q%éeé’eX at
h bod I
R0 I8 TORGh{BETT ot e, 1 (e Ehel T3 COMetatk =S eai on,
Sesiighed in 5960 | 30 (g5 @xtchetagq}aga Lhstigo

was synt hesized (Tnvitroden ;oart

we)NEhesisS dSeluiree), aeﬂdCh@ﬁY@@4mnhasrﬁéhnycaaeed thereto.
enzynes Nhel and Prel. The cleaved DNA fragnment was

Theseetled wetre tthecNael tBMehrsit 8veknagdeChOrs7ec in 5%
pEF6/ V5-Hi sB 145 (Invitrogen Corp.) to construct a
Ger sdddte Hurmmiedsdim dnmt ithed e lilghtwashaiemosregr, eagsdonnly
vector (pEF6/KCL). 11)-1-2 Preparation of versatile
Rﬁﬁﬁéﬁﬂge@raﬁ?MBééﬂo reavyiehaEntBrpressPedyvéRigrla,

EFl/FCCU—l A gene encodi ng a human anti body heavy

4icn 3|@ﬁaﬁ 357=1) at a concentration of 10 pg/ml or 50
ug/ml was added to each well and preincubated at 37°C in
5% CO; for 1 hour.

To the thus-preincubated wells supplemented with

only RPMI1640, a 1/50 volume of Ephrin—Al/Fe or hG;Fc

(final concentration of 1 pg/ml) or RPMI1640 with the
.same volume thereas {(in Figure 9, represented by (;))
were added. Moreover, to the wells supplemented with
mIgG2a, SH348-1, or SH357-1, a 1/50 volume of Ephrin-
Al/Fc (final concentration of 1 pg/ml) was added.

The dishes were further incubated at 37°C in 5% CO-

for 15 minutes. After discarding of the supernazants,

1xCell Lysis Buffer (manufactured by Cell Signaling

Technology, Inc.) containing 1 mM PMSF (manufactured by



sequence and a human I gGl constant region, described
in SEQID NO 155 in the sequence listing, was
synthesized (Ilnvitrogen Corp.; artificial gene
synthesis service) and cleawed wth restriction
enzynmes Nhel and Pnel. The cleaved DNA fragnent was
inserted into the Nhel/Pnel site of a vector
PEFPA T HEB (A0t ragere P ogrqn e tlmhddrisoruCockaail
{ersa il e humani zed anti body H chai n expressi on vector

PEMTFERFYY . PY Dhome AsiEad 1 - 100 rat® 8340348 1- T3L
.light chain _expression vectors Each DNA

B PE R B G B hg 5 MGl e “poT #Edegy thereto to
ﬂg—g4--Lyp [ ip.variable.regign _ ,
repr e@é%tee- Ibgy SEBEI %pk@@%geg%dciggr#u%ﬁg 2bqlefee
thistEg, 5 fiSac ot hrdy S8 g 8 thesized
(ﬁl) nvitrogen Corp., Artificial Gé%gg%@hteﬁgéit?{l Sr \"/Vieg(ee)
well alb gashatbprddl giestiicet isemparzy MeshNdst . aod, Bsi W .
The resulting DNA fragnments were separately inserted
¢oneentiateiond dheheerssatilles wectomehenurbumagiagdsca
anti body [|ight chain expression (pEF6/KCL) digested
§rp eRiarfees a nviRen geadt rimemiuda cénizyae byN8EERGRY .Bsi W t o
t hereby = construct hSH348-1-T1L and hSH348-1- T3L-type
| i ght?)CHaPRteskpPBs8f oRNGERRBF Y12 TRd ®brteé nefl EPHAZ by

jﬁﬁ}%r__%?SSi on%\é%cg} ars were 146 designated as

PEF6ITKAYT 48°F T1L" and " pEF6/ KCL/ hSH348- 1- T3L",

r esp%%t [ \iel % alé?;él' 4 _Const rugct i on. of hSH348- 1- T1H and
hsH348- - T3H%t YpePRBAVY" cRai ntRkpHResEi Bt oreeddtn

i-ni n i H348-1: T1H, or
AN 2 e et 0SS s o

dreqir-asemne oy BBEQ |(RaNOral58 randn}58ant eSpegti vely,
of the sequence listing was synthesized (Invitrogen
Harje chnddragf,i dinal. , Gése-Sgatl hesirs Ses¥dcperapdmple, and
digested with a restriction enzyne Bl pl. The
thes it gy DA Sf ageenes foer eisepar atelsc imserd athusd 0
ites of the versatile vector for humani zed anti body
I\%)i:thaiF@Semrsegéiid@ﬁ 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 pg 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.



(pEFI / FCCU-1) digested in advance with a restriction
.enzyne Blpl to thereby construct hSH348-1-T1H and
hSH348- 1-T3Htype heavy chai n expression vectors. The
obt ai ned expression vectorl20mvere desi gnated as
"pEFI / FCCU hSH348- 1-TiH " and

' "pEF%%ECCU/hSH848-1-T3H', rgsgectively. 11)-1-5 :
- Const T icEF S eof h 8357 - TorEt 2ZraIhEFRB7ERe” 98L- Egpa PVDF

' j i t. Each _DNA t ai ni
h AL S S B S LSRR 0 2
Midhtpcal N YA B0be heabedner GRECSEOL A4 DY, SER. LB NG,

160 or 161, respectively, o e sequence g,

arsingh wi 4 ihier f5Res @ik iSigBAIl MaSn SYWRENeSHE8d or Block
(I'nvitrogen Corp., Artificial Gene Synthesis Service)
Foael mhvgiest ech snidils sodsterd dini Ao cenzy oEs uldebpard wBseW . to
The resulting DNA fragnents were separately inserted
Whnteh Sivesn @0 e réresatiddedvect ar fianlhuoapeaedation of
antj body L chain expression (pEF6/KCL) digested in 147
%ﬂﬁ%n@@xﬁﬂrh restriction enzynes Ndel and BsiW to

t hereby construct hSH357-1-T1L and hSH357-1- T3L-type
|1 gt S ST ReExbPEsBRORDUREY b Eed The" bptaf nske EPHAL
SS| . tors,wer esi gnated as _
%ﬁ‘%&%ﬁé@ 7y LRE PR e ERBFKEEFNERBE7Y14T3R"
JERREGd W Yntd LpnlsBnERRstisueti o : - d
hSHBS?-l-_TSﬁ-type ﬁgévaEhSinEéxgsgégggﬁgsgcéggﬁkéggh

dIVA (Rt (Hiane fa cEeRe de RGO 23 NSKHBBZ1 32 T 1K 19E g
hSH357- 1- T3H-t ype heavy chain vari abl e region
rirte seimtessd why hSEQAL BNz 1 162 feee 163ockesgesbivel ¥n, Ofing
the sequence listing was synthesized (lnvitrogen
THEGred afy triobinc itampE€ens uSgntthesiishServi cB)e arMbF
digested with a restriction enzyme Bl pl. The

A ABNEAFR&GmEREs 1 OnwBiBusepaEhretytimeer vethi ABST

a1

SR A -acarcde] B ¢ DeriFROB. ¥5CH ot o KChdvnch
T 9SS Y VR B, g g eby eontrvet
O RIL TRl %eehokseo. The Lhhal ned.. detected on a film
for chemiluminescence using ECL Plus (manufactured by GE
Healthcare Bio-Sciences Corp.).

Next, to detect the immugbprecipitated EPHAZ2 present
on this PVDF membrane, the PVDF membrane after the
detection of the phosphorylated state of the EPHA?
tyrosine residues was soaked in Stripping Solution'(SO 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) Hy0, and 0.1% (w/v) NaN3) and shaken

at room temperature for 20 minutes to remove the antibody



expression vectors were designated as
"pEFI / FCCU hSH357- 1-T1H' and = .
"pEFl / FCCU hSH357- 1- T3H', respectively. 11)-2
Producti on of humani zed anﬂQbody 1.2x109 cells of 293
FreeStyle cells at the log growth phase were seeded

B e P8R AR 7 Sanc GRaWEL" CAFRRFBRC 195 THT4=H rt e
]kﬁ%H %%%r %%r%%ctl?B§9%£E% T%%T#%%gp locked énSSO Veang

Pol yet hyl enei m ne ol ysci ence

g1 A4 ot %Eea@da@H o @19EM 3R @'%@Md@qa@%fagﬁggg§vgﬁ in’

InV|trogen Corp.) and left at room 148 tenperature
four rfi BfNuies.apiteHwehair) e¥PwdsShomwleas iod anG0s641Eh
and an L chain expression plasmd (1.8 ng) prepared
azﬂdq;wer@ut@bnnhdﬂeﬁum& Pliasm dokidentimatiibheged 0.1%
p.) were suspended in 40 nL of an Opti-Pro SFM

de umnd(wn@ﬁtrdQQW'compspeC¢GVﬁﬂy0f t iberx ptles SPOPE

pl asm d/ Opti Pro SFM m xed sol uti on was added to 40 niL
SO LARE  PRISy SORKEEN éiMnicn PO PRo OSFRINNiaRéd ~EBNARI on

t hu Ieft at oon1t erature for 5_m nutes and
S | BROUTEE TR PenpeRatu e ol 18 TRERAPAEIYNekEC -

é%%Jyﬁ43/8%H%ﬁr éﬁﬁkﬁ%ﬁ %%'W&@%/%ﬁ%&%%%’ogaeat%onthand

asm M™m Xxe solution was a

2R3 LS Yot JldmpUSRENST ¢Ry 1a%usfhak@ﬁ&%\w$e was
continued. After 7-day culture at 37C in 8% CQ2, the

nEddrdne Superaaha f6as 100hliactked. thlke3 thuekf keahi 9BsT.
of humani zed anti body The cul ture supernatant obtained
Therpartagr YW FL her® r anas whisl senéed Hmowglcd ubisposdbhati-
Capsule Filter (Advantec MS Inc.,-#CCS—O45-E1FD and
e Yo oG, i @R Foyt 1 nfregt @ingg 1xogff i (miatny fecitwred by Cell
chromat ogr aphy. The cul ture _supernatant was plied

FPHESE é"@tChWé’gléﬁrTrIélﬁ 1 w07 ddiadedr é8089 gEmess

D ST A RS Sk R B T e 2661 ébhaﬁ?’fﬁtes-
'l(ﬁgﬂ 4. ga)ls\/\%]ﬁ:'pm Im%q: I%e %ts,ow%\%.Fh(&l ! %t 10 m nut Pree

ant 1'bo Yy contalnlng ract I ons was a

tlgnea@Mtthh@B@?It . b@ﬁ¥ncOBE@thé‘gwéE@CHéQQétéﬁ‘@r@n aappﬂﬁfe'

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 SH348-1 and SH357-1 (Figure 9).

These results demonstrated that 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.




‘H Prep Desalting Colum (26/10, 50 nmL.) (GE Healthcare
Bi o-sci ences Corp.) equilibrated with PBS i n advance.
After replacenent with PBS, the antibody-containing
149 fractions were passeditdrough a 0.2-mfilter to
prepare a purified sanple. The anti body concentration

S dﬁégrnined by eluting the antibodies bound to a
PORES IS 50 RGHn L SPBER £ LE3F 1 Ofmfi0d0 i - EP AR
(manuf actured by Applied Biosystens) and neasuring
%4E§%U€%rbance (O.D. 280 nm of the eluate, followed
by peak .ar LS | a ndard (human__ 1 gd).
A hunanfzégﬁaﬁggggg§ gﬁe@%ggzoﬁﬁégggglﬁ% ?ﬁea regﬁ%n
SHUYhi nat iy et weenREF [ B48l 2T e g@BH binas
pEFI/FCIlVE%H848-1-%1H %gsg%ésignatedaas J tnding to
SHBEIE348-ck BH357-andhad Aumerieddant i body SH348-1
obtai ned by the conbination between
PEFGRKEL/ BSEB48atidBloandel pEEbA FRGCUARSH34B-HpdBH was
designated as "hSH348-1-T3". Mreover, a humani zed
ant i B8d¢xBHRSE?- debbt appedubyntehef cbbhrhat$ arr dietimen
PEF6/ KCL/ hSH357-1-T1L and pEFlI/FCCU hSH357-1-T1H was
Tgedingh &80 TRy 'amgHBs - Tag1addeghdoa thentintesdiansi andyS-
SH357- tained by the conbination between,
Tpaépéﬁéédf v FFSEMARYS pERF] FERUPHEPESRT ITTEM Hiase

[ t as, "hSH357-1-T3". _ _(Exanpl.e 12

%§§1| rwé%ﬁ%n%b gﬁﬁ igéaggfp&Ftﬁm ggfﬁﬁéa%Vz%dmethOd
A BRHAR anbidbodynbg aptigerrlheabihitles, o R
A Thod o Rorgag 1 5T, Therara. 1 ?3?+ESEE§§91%?f?§a%dby
NoSH3end-:1- T3 to bind to the antigen were confirmed
according to the nethod described in Exanple 6 except
t hat SPeroxbdgsecAfigot Bt gt &oagcAagtgt Hupran(dgimde W1 :
Fragnment Specific (manufactured by Jackson 150
SammaicResdaNeh Baboratories, Inc., #109-035-098) was

used_ as a secondary antibodg. In the graphs of
Fi guPes2E5AYIRbCIPBFCCEPpRaggtgaggct-3" “(primer N2:

sequence ID No. 83)

5'—attaggatccggtcacttaccgcaagaagggaga—3' (primer N3:
sequence ID No. 84) ‘ |

S5'-attaggatccggtccaggtgcaggcactgacg-3' (primer N4:
sequence ID No. 85)

5'-aattaagcttgccgccaatcaccgeccaagtt-3' (primer Cl:
- sequence ID No. 86)

5'-aattaagcttgttgccagatcecteccggggac-3' (primer C2:
sequence ID No. 87)

S5'-aattaagcttcaggtaggtggtgtctggg-3' (primer C3:
sequence ID No. 88)

S'-aattaagcttctcgtacttccacactegge-3' (primer C4:

sequence ID No. 89)



absorbance is indicated in neanstandard deviation (n =
3). As aresult, all the humani zed anti - EPHA2
anti bodi es hSH348-1-T1, hSH348-1-T3, hSH357-1-T1, and
hSH357-1-T3 were confirned2Bo have binding activity
to the EPHA2 extracellular region. (Exanple 13)
Measurepent of conpetitive inhibitory activity

i 7

agai REF pFREFAY ¥7° SEBRSI418F QYR 17 ¢3¢ EPRAIS e

f .hSH348-1-T1
BTG -ER e et RoE PG Tor oiganot FoSEPFAD he
SRR LR S

a2H3b Te eh@aEP@ﬁ%e%h%e@E@?U%ﬁﬂngyaélﬂeﬁggd @@@Cr:bb@@'o
bel ow. The nmouse npnocl onal anti bodi es SH34

ANGEBHID7ND: 8ere sepakabekychi otkByhat @Heyéhﬂgfter,
EZ-Link Sulfo-NHS-LC Biotinylation Kit (nmanufactured
1pf efredmg oFieshéml " $¢i ehki brémKrkK. N1#24436) aocecoadragion
to the protocol included therein (hereinafter, the
qﬂﬂ@t%%’fwnalt ed SH34811110 aﬁédSISBSVle!}CWerépF@Sénted by amino
"bSH348-1" and "bSH3 respectively) The
%%Mké%%%aﬁ?§n§°o§3ﬂsﬂ@ﬁgﬁff 69%85¥n1fteéndr9ﬁﬁﬁb@¢eﬁo as
J.bodi es FB48 57-1,. hSH348-
I 48d°i‘ Srpri H‘§ﬁ§5%’1 a;‘% Eﬁsﬁ@%? 1r?§l°8n8°}&5§%t 519 of
0
disethidd 2LhE SAERERLE! YeoABLRLELOR,C éﬁf{xb"&gﬂdv\ﬁ

neasured usi ng say

o agieed berbERQ%)ceAS%eféQrEBHéa gxtrgeel | Ul:ﬁé

regi on pol ypepti de (nanufactured by R&D Syst ens,
pH3035-sAX11@0H was fodi hutrediba Qohs@sBinyi bh Eﬁsémlﬂ@n
di spensed at 100 gl/well onto an i munopl ate

aamen Heanenced reprNepcted# 842404 p anddi Resbated to 470
overn|ght at 4C to thereby adsorb the protein onto
thexasifat(@erepnehicehexredayrethec wael I's4{er ethashedners
Qnce mnth Diluting Buffer (PBS, 0.05% (v/v) Tween 20)
Neh@nd £2BIEGCK 2ACEIL6PUCPBRLEERBIPBECAD BFLBPoRRIACe

T TR IR R AT T L
EH@%&C&C%%@EQQnQ%tEQQWEE%gEEEQtngagonm§"b9u£§é prlmers
N3 and C2 for a region consisting of an amino acid
sequence represented by amino acid Nos. 471 to 534
vthereof (hereinafter, referred to as "mé"); 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 consiéting of an amino acid
sequence represented by amino acid Nos. 439 to 504
thereof (hereinafter, 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



The solution in the wells was renoved. Then, m xed
solutions of the biotinylated antibodies (5 g/nm) and
vari ous concentrations (0 gg/m, 1 g/m, 5 gg/m, 25
gg/m, 50 g/m, and 125 g/ mips of the unl abel ed
anti bodies (solvent: PBS containing 0.05% (v/v) (final
concentration) Tween 20) were separately di spensed at
Hreqd vdleir edma fitveubatedé ratedr sonesetpéiat urehd osbtained
ur. I%F wells were washed twice with Diluting Buffer

§Fo Cﬁ@%ﬁ@&ﬁvflfﬁg@ﬁ g@?h_B@Wgﬁ’and HindIII and
i di_n=h di P i d ' t
AR OrlE R R rieand TeP ot e sOtontast By o+ -
#RPN323 ' 5 j W T D ti
addeg;a%v%ﬁgk%%&gpp g%dg%ggﬁhﬁ%e@“%%“£50%€?§éméifgt3?2
for Eshewticlhg sghutsepii ppihe M§é|§raM$§ofﬁ@@Efd%h the
ut UJf er.

and the wells were washed twice with D i ng
pllesmida Dol ebniseaticited WasppeabeapBRd) Wit BrshifL ) g g¥)
the addition of OPD Col or Developing Solution at 10
ds welnegaafiver cooltaoldeveheporetd i nddet Ad?s f €t s were
reaction was termnated by the addition of 1 MHCL at
cldGuregelin. aThéBabsdribancepal ed80tam washBasg g6l
using a plate reader. As a result, the absorbance of
KERETYET s (MeRHSPEREAEEd PN ERVORF9IBSHAZEP 1) or HSHSE ibon
0.,7800.016_and 0. 9780 (rmeanst andard devi ati on
O?ﬁ%é‘e §)e§,egr‘~8§‘p8&tﬁ€} Fy.°§| EQ%% YraphtdpFedi getes 13A)
e 138k« ibhe r .s.].ndi,cated in nmeanstandard
devi at | oﬁl(ﬂ §y§g§3’g ?ﬁgp‘gfﬁgﬁég%fé‘é G829t - SrEEy- 1
pla@ tEPHA2 was180ke rkNBbbibedehYfD96r 1, dEffering |
epi t ope therefroﬁf On the gthefbha%d, %%%gg%ﬁ%iégdof
waldB43- vith BREA2 Twen shewn biede dinhidited, e Hhgeqg

anti body SH348-1 itself or its humanized anti bodies
wWiSH3482%- $DSand1lh8HB48ctnT3iAFhqul emM 18ASF . ahdl KEVb 1S€a s
the binding of SH357-1 to EPHA2 was shown to be
InRRPBteedChRgkERé lanmpbodycBRBET-Uy | $5@hé-Bidiich, Inc.,

I zed_ anti bodi es hSH357-1-T1 and hSH357-1-T3
# EggﬁPe he supernatant was collected by centrifugation
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-49%b (+) 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



13B). (Exanpl e 14) Inhibitory effect of humanized
anti-EPHA2 antibody on ephrin-Al-dependent.

phosphoryl ati on of EPHA2 tyrosine residues The
ability of the humani zed arntd5 EPHAZ antibody to
phosphoryl ate EPHAZ tyrosine residues in an ephrin-Al-
dependent. manner. was exam ned according to the nethod
Jo‘és%‘ o

T b8 i B anpe e rad £9 @Slﬁ‘iQFaﬁmbtr}@@el- TTlhe P\OfIDF_
| hodi hshR48: 4-T1, 48-1-.T3, I;B%?- - 11, an
_i%s [ Sdted e LA §c’ iy bRens

SH357-1 were s ovvnTto t

i it i EC-.ii sphaoryl ation
USSR BB 2 oo e e ARSI KA
wppldsrefidd ey Aaratd «tRRIEA2 NG e ) 03 1hhe R €988t + imes

invention has an antitunor activity. A pharnaceutica

wortpRE 3T aron oMM sisyg Bske amd R @Rt bedy can be

used as an anticancer agent. 154 CLAIMS 1. An

teamp ey nvhi fodr rledogni.zeShan BpDFopembesngnivZ €dva Hiye@n

anti body produced by the hybridoma SH348-1 (FERM

B dgBIB)nutes e emttiipsedy wackoldiSTy t Bhehai midnals were
erein the antibody has the follow ng properties a)

CY%%%‘F@%)HW FFhe 13851 i BYIRBL phBEBABE Y ates EPpRared
0S| N resi.dues; b) having an Al activity against

%ne%ﬁeesslllﬁg’ T CelPEE) O%a\yihﬁggggc%pﬁétsﬂflﬁy

B3gal st |ERHAZ- Si I'ls; d) _having.an .

ant ie{%rﬁ)lr act | \?ﬁ%ecl%n a\rr/lﬁ%vc%%%&di}ﬁlgqgﬁt i)sbéf&i)?saggo?ﬁl Hys

10 1@ 181 MabideerBid thle coaRrEhRedY 1has JehentolLawiag o5,
properties a) to e): a) having no ability to
qhospirerdy liat e HEPRAZ -kb@eksBeng bacterial cell lysate was
estimated from the protein level per band contained in 6x
His Protein Ladder. Deletion mutants of EPHA2 with an
amount that exhibited reactivity equivalent to that of 20
ng of Vec in Western blotting using S-Tag Monoclonal
Antibody (Novagen) were ﬁsed in the subsequent epitope
identification experiment.

9)-3) Epitope identification’

The cell lysates containing thé deletion mutants of
EPHA? 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



resi dues; b) exhibiting an effect of decreasing an
EPHA2 protein |level; c¢) having an ADCC activity

agai nst EPHA2-expressing cells; d) having a CDC
activity agai nst EPHA2-expriessing cells; and e)
havi ng an antitunor activity in vivo. 4. An antibody

. Tt nd / I A o
S SR af ZOG%Qnévefv‘is%ncfipy@i&:%@hw%;B?”Z'm-sﬁ'o”9
[ 6 4 E NG, in_t equence
A NS 2nBs  SheBE ek DE BerBralis MepR o HesPEey
. et ; ! d
FRUBI & PO80 LR bIGR ni BT DR EERSSHAER po/ma

MI4B-1 idy thesequenegekesbivpg ABRbRasethgetol L9¥hog for
properties a) to d) : a) having no ability to
Tthasiphored ather FePHA sy dsihnerBITe Sindl €5ir thk rhaiak@ ea@n a t
ADCC activity agai nst EPHA2-expressing cells; c)
Fraon ngerep GRGE wet ifdrt \B8 lagdimsate sSERHAZ- exjinessenngf eeallis;
and d)_ having an antitunmor activity in vivo. 6. An
Mo Dody WHicH Spes Mhedle phiSheea ¢lid ysept S@O0 times
consi sting of an am no acid seguence represented by

i'hd EHci dSRBSSI42B LY 58heoF VBEQUPTPRERES VATE heashed

PTGl R R, Ry i proretLics. .
SEAEE of S\ e5is ) SRS S8k por e
act i wieby , a@alenst/ DEPHARL@XREESRERE s68kb&: in Stripping
Solution (50 mM Tris-HCl, pH 6.8, 2% (w/v) SDS, 100 mM 2~
mercaptoethanol), then shaken at 55°C for 30 minutes, 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 a 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 threé timés 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

11A) and SH357-1 (Figure 11C) exhibited binding



d) having a CDC activity agai nst EPHA2- expressi ng
cells; and e) having an antitunor activity in vivo.
156 7., The antibody according to any one of clains 1
to-6, wherein the antibody2dpecifically binds to a
pepti de consisting of an am no acid sequence
e ent ed |d Nos. 439 to 534 of, SEQ I D
P 8 e ddefdes TrsPrig™se. MHESRET boty This

f _cl t re h
AR, S8ty ’“—%0‘?1 e
4d”é¥ﬁdHi'E%H§¥§%% bﬁ@%%%do%Ye%%hEE@A%hb'@@@@ mémbIBBes
ant1 body according to any one of clainms 1 to 7,

VT 451 :t e it hady dessrat: iFmbiukiet 1EBHA2 Th@@@d :

bi nding to EPHA2 but inhibits the phosphorylation of

F=RHAZ o yeoRinse ragsiddwes ti nthec @atdthpothe sl Sgadnd-118ndAn

anti body which specifically binds to a polypeptide

Foitslslt inigidoft o ke ragiive aongisedognoé anepmésenteddby

SEQ IDNO 8 in the sequence listing, wherein_the
qﬁ§¥QQ%¥%%ﬁ|9¥ éEP@Oséﬁ&Qn@@é ﬂé@ré@eﬁ@édoﬁySEQ

E 9, 61, and 3 in the sequence__listing,
ﬁ%%Pm o i b SIS HARTIGodaPth bn EPA2 aRinG acia
§ybst|tut|on or addition of one or nore am no acids

M-t he ani no acid sequences, as the conplementarity
detern1n|ng regions in the heavy chain variable region
and has the am no acid sequences represented by SEQ ID

NEmb% 164, rad B9 I HuR rIeauwenee ibski ng, or ani no

aci d sequences having del etion, substitution, or

addi tlioor1l oksdne of hnmananEHOaatLHsdynofhBHam$ﬂD acid
sequences, as conplenentarity determ ning regions in
t he Hi0ghti-¢h¥phecuvdrirabbdetéggonf 38F4841. vAniainte body
whi ch specifically binds to a polypeptide consisting
Rﬁg%9ﬂ§ennno aC|d sequence represented by SEQ I D NO

8 in_the S nce listin
% ar modellgg of SH348-1 variable regions

was conddcted according to homology modeling (Methods in
Enzymology, 203, 121-153, (1991)). The primary sequences
{(three~dimensional structures deri&ed from X-ray crystal
structures are available) of human immunoglobuliﬁ
variable regions registered in Protein Data Bank (Nuc.
Acid Res. 35, D301-D303 (2007)) were compared 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 wvariable fegions. The
three-dimensional structures of framework regions were
prepared based on a "framework model" obtained by

combining the coordinates of 2JEL and 1A4J corresponding




characterized by the followng 1) and 2): 1) having a
“heavy chain peptide conprising an am no acid sequence
represented by the general formula (I): '

- FRH1- CDRH1- FRH2- CDRH2- FRH3-2@DRH3- FRH4- (1) wherei n
FRH1 represents an arbitrary am no acid sequence

consi st i}}r% of 18 to 30 ami no acids; CDRHL represents
theFamtht i & 19U &ice hegpive SO7EE -by FSECSEBAREL GBRs,

' he que [isti or _an_anino acid sequence
BRring BB at s on L uBai ot PBr, CORPac ¢ ot DHTeto o
] acj,ds 4,n t an_no i d_sequence; .FRH2
r epsftee?(;,gn{l%AdncfAdr bdlAt’r a#by 'afi o l@&’d rEERTENGE LY,
LN St e ofe ' 1261 d$; Lepresent s, th
am no acdi"d seth]fgr%e@&?éfﬁ%%gg%?eg@g?%§é%glog %I% g%1 ?hT
Mdle. sRplenced3d, Steiong-sars, anoam)ne aehAns sAence Nawiing
del etion, substitution, or addition of one or nore
amao Acidsdavidiegarione haciHd - reeguencessFREB ters 399,
represents an arbitrary amno acid sequence
si1s¥9g -of SePsaaiapt Api dshe CORPBcadprestotsatidre of
am no_acid sequence represented by SEQ ID NO 63 in
23t SEudtice INCHEPRF agredai narhro faemevesduande Lhavi ng
del etj.on sub%titution, or addition of_one or nore
[

am n61"4¢itds FR PRE2ATH RBS8EPUS sBaLBRABEaT JRAFRIUOL the
258 : arhi t.rary .am no_acid sequence

%gjr?éales F{%lo Bl r% o - aci s‘?,rm\?hé’%eleﬁ tHEse2AnTRBTIY
aoids a6 iked 4 e thr h ' bonds;
and 1L.58.l 2) havi r?g él%f%g%glhgggh%f‘ﬁlgg%{%eS??’gébggtageoué
GO tIG BRI athds S egHERcsu F P §SEOt 84 AY - tde
general formula (I1) :
usHRIg] -sCloRInzefril 21 CHRLZaFREB1 EDRh3=ERN4me Ok bnWhep ebhe in
FRL1 represents an arbitrary am no aci d sequence
gonsitgirienprefd 123 igm poogchus PrCbRLZndepresdnhsatéhgearch
am no acid sequence represented by SEQ ID NO. 65 in
R rans dqreptiedeilst(iSeh rédingean hbCaci d sequence

ion, substitution, or addition of one or

haviq ﬂegeg , :
nor e g?n" 0 4EPU9"i At t AN Fot AT rIeeRtRmE; Py zed |
Jiepresents an : '

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



arbitrary am no acid sequence consisting of 15 am no
acids; CDRL2 represents the anmino acid sequence
represented by SEQ ID NO 67 in the sequence |isting;
FRL3 represents an arbitrariy2%mnm no acid sequence
consi sting of 32 am no acids; CDRL3 represents the

] ' ted by SEQID NGO 69 in
R S O R o o SequeRce Ry he

' : i.tutiaon, _addi tiaqn of e.or mpre
ARSI e UL 00 0 Ty

o hi i i.d, s ence
A rAfre, G ferit A0 AL aneP S EE  cusep,vere

wddls anhe bbBkedohe eachnetbekest oy PEPLL LE, hogds.
12. An anti body which recogni zes an epitope recogni zed

Undren tant ithodye prieduneddnly wheidybri dommsSBEEuS (FERM
BP-10837). 13. The antibody according to claim12,
insteiucttdte  dhehbodynbasréhedhek| ovi g propesdi €S e
to d): .159 a) having no ability to phosphorylate .
S}y MG & e lesdieduescopdimaviteg thr ADCCeactki pirbyided
agai nst EPHA2- expressing _cells; c) having a CDC
bciﬂ“ﬁﬁfye HgﬁnsﬂPEQHAZNéiﬁre§§Pﬁg S@éblgﬁgaﬁérd}9823‘

' titynmor_acti v Ln_ vivo. 14. An anti body
A x% g%%%%ﬁprcaﬁF?an 8 %%¥éé5%pf?%%en%%%§W%¥?ng ﬁ;

I+ j .Lepr. n m.,no __aci d, Nos.

TR R RS e R s e EnuBor T B P gtes

NG A% AR ol 1:WiRGRT @BBLEISES 03 )10 £ 15 Ao 1AM NG 1o
- no ability to phosphorylate EPHA2 tyrosine Tesidues;

Humaextzehi tsiengeneesf bectwof tgeeseasi nggan ERENRs and two
protein level; c) having an ADCC activity agai nst

ERIA2 odX i@yl vfaicel Were obtained as shown below.

Hereinafter, variable and constant regions and CDRs were
classified based on the antibody amino acid sequence
database prepared by Kabat et al.

10-1-3) Humanization 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), l7‘(aépartic acid), 18
(glutamine), 50 (lysine), 79 (arginine), 88 (leucine),
105 (glycine), 109 (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 threonine, respectively,

and was designated as a "hSH-348-T1L-type light chain".



d) having a CDC activity agai nst EPHA2- expressi ng
cells; and e) having an antitunor activity in vivo.

15. The anti body according to any one of clains 12 to
14, wherein the antibody sh&tifically binds to a
pepti de consisting of an am no acid sequence
‘represented by . amno acid Nos. 439 to 534 of SEQ ID
NO % Iihhcel%oet SEAITGS [FF o9 Fhe &r?t“if‘k‘}gd?‘““

SFEPLLAR0 PRy SOn Sl Al I 1 B R N e
LYseshOe 1estoMes dnduasd L A8 5&%23%419@% t"r{%ﬂreolgﬂ-is

Thé anti body according to any one of clains 12 to 1

wepresentbe Byt sbedyp dees 0! iThlki Biuk1EBHAZ ! isgandnce
bi nding to EPHA2 but inhibits the phosphorylation of
EPpA@steyredi e meslehreisdd ntheeed yo tde di g . 10810 :Arpo
anti body which specifically binds to a polypeptide
tonsi se¢ngt ofn t hegrami et seqltieceucleptésensedubyce
SEQ 1D NO 8 in the sequence listing, wherein the
ERPT HOEY T RASPY el @k Hlot A iMP Sedilerce <1 0% dffeassit 6 Iy
SEC%ID NGs: 71, 73, and 75 in the se%uence listing,
PRTAAPHD BeP PR equdc BYHEAHG e dSratesRe represented by
j ' or diti f._ one or, nore_ani.no acids
ﬁﬁ@f‘% {%%H(g%npﬁ%s aci o sey u@&c gcsrfe s % ol oAt Aty Te9Lon:
dBLen i DLOY; od e QNS dd L8 heawe £hal myvard Al e nos .
region and has the am no acid sequences represent ed

Dyo SEQ 117 NBerdds i9.cpmnd 8inkNniBEe SEHYENSEquence
listing, or amno acid sequences having del etion,

sebstsentednhy atu@tshtidin Nafs O Dredds A agisds
in the am no acid sequences, as conplenentarity
@eREer.nmi Ahegnredeonsdensefeehcghtephasentedrbabhecleotide
region. 19. An anti bod{y whi ch specifically binds to a
Nofypehtibe tohsiBeierf ofs tHRIeni no aci d sequence

IDNO 8 in the sequence listing,

represent ed by SE _
chgr %rﬁ%ﬁywlt%ée%ep&ﬁ I’f&pf)esﬁﬁ&%ﬁ) by amino acid

Nos. 1 to 20 of SEQ ID NO: 91 of the seqguence listing is
a secretion signal sequence. The amino acid sequence
representéd_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 sequence
represented by amino acid Nos. 75 to 81 thereof is CDRL,.
The amino acid.sequence represenced by amino acid Nos.
114 to 121 thereof is CDRLj.

Moreover, the nucleotide sequence encoding the
hSH348—l—T1L—typé light chain.CDRLlis represented by SEQ

ID NO: 92 in the sequence listing, the amino acid



1) having a heavy chain peptide conprising an am no
aci d sequence represented by the general fornmula (I):
- FRH1- CDRH1- FRH2- CDRH2- FRH3- CDRH3- FRH4- (1) wherein
FRH1 represents an arbitrarysiam no acid sequence
consisting of 18 to 30 am no acids; CDRHL represents
the 161 m no aci d sequence represented by SEQ I D NO
SATYH the P& eﬁ&eq%éiﬁﬁﬁfgﬁﬂ &y §§ﬁh&Da§%ﬂ Séquéhee

i . del etjon, substitution, or additign of_one_or
i e U el B8 x8pefSehbafcay sorSwo:
S LPIESENY SR IR, AM 4 sedyen
consistingegﬁll4 a%ﬁhol éi&gg %@ﬁ%ﬁ ggg§e§§ﬁﬁ§“€ﬁg
e Fb G rSRAURRGR o d e eFNted nBY SEQ kRNQL T30k Rde
the sequence listing or an am no acid sequence havi ng
s wedricen o fS IRt ki @e8presenaddi biy 0OBEQf IDNRO Or 9L ® the
amno acids in the am no acid sequence; FRH3
Feepregsentls san nar, biandamhearmiacaeicdd sequenece thereof is
consi sting of 32 am no acids; CDRH3 represents the

LHR TP SAGSd YyqisRce D dreddnt ed by SEQ ID NO 75 in

t he guence ljsting or_an am no acid sequence having
deIeﬁ§6ﬁfg§gﬁskﬁﬁg€8639L6Fyﬁﬁd?%g6ﬁ ehabhe or nore
amn acids_i 1 no.acid sequence; and FRH4
reprgsgﬁ?gnéﬁega%E???gpygéﬁﬁhocgﬁf% WRgudntedned by
Lonsd sty fmk L A i ds, 2in,these anino
SRl (gl 05, WigteRthese arlno),
Bnd Ao Hraving ad)i, ght Q@Qh%a&ghﬁp?p%bdQ199€HEP§'99 an
am no acid sequence represented by the géneral fornula
(dd9inireFRL B-8CORLcEREY- CDBIS2-(GRY31 6OR, 31 6BL41 e (ki he) ,
wherein FRL1 represents an arbitrary am no acid
ayehudricd aleonsiest iorfig SB3 483 ladilnbtachdsh. €BRLAble region
represents the am no_acid sequence represented by SEQ
YN0 17 PERN IPh &0 :s8quedc hei sepngner ansamngowathd

del eti on, substitution, or addition

equence havin
éhégﬁﬂ%nﬁr ﬁﬁpé%EﬁVnGlu§€P&§ PAifheP4Ri-ABSacPgutamine,
Jiﬁﬂﬁﬁﬂc%élﬁﬁ%? 5%%%%%3%%% %gl%g%, and threonine,

respectively, and was designated as a "hSH348-1-T3L-type

light chain".

The nucleotide sequence encoding fhe hSH348-1-T3L-
type light chain is represented 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 402 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.



arbitrary am no acid sequence consisting of 15 am no
acids; CDRL2 represents the am no acid sequence
represented by SEQ ID NO 79 in the sequence listing
or an amno acid sequence ltzavi ng del eti on,
substitution, or addition of one or nore am no acids
i.n the 1nQ acid .sequence; FRL3 represents an

Ay &

i%% ST& il ence % MG S8 9 gt s S eificho

| ds; GRRL3 Jepresents e amj,no . aci,g.sequence .
é%ﬁﬁ%ﬁ?éhf%d%ﬁyfﬁ%§3%4§ﬁ@51ﬁéf‘i%b%tﬁg g%&u%ﬁ@éepgsﬁﬁng
Cﬁﬁ%%n.aﬂﬂ@Qn@%ﬂé%é%ﬁ%“%gé? ér¥%pfg%§ﬁﬂéﬁhby nucleotide
substitution, or addition of one or nobre am-no acids
Ndt I ha ;A e aacith seqrencecoaid . FRL4 represents an
arbitrary am no acid sequence consisting of 10 am no
aci d¥hewhet aonathesecaubnocaekdseadentbink@dahongaghid
ot her through peptide bonds. 20. The anti body
Naccorlditrog 2100 cehysEgna ofNcel @ne £l the (equetkar adckethzgeds
in that the antibody is a humani zed antibody. 21. The
a9 BEdy- Qe ddiddicng sesivamrEeoneThe enangsadidosdguence
characterized in that the antibody is_a human _
LSRG SGAFed By afH@CamGiso P Sac &dr diong 3to thRyeehe isf a
éﬁfﬁa e1 gp.%p,. ggaracterizea in that the antlboq%
8 1S S body ¢ 331 ThaC ARt FBBYT 58 cEFRF AT Ay

& Of, Gl 1t 7,; .char rized in
that the antl bo&yﬁl gc oa%_;rfﬁ(é sé’leér%tongq Fr %mcég%,%ab%aﬁeﬁi?“'
e 86h adiakederd Ir@%érese@ﬁteldb%q,yam%@ dcid Nos. 44
mul tispecific anti body. 24. An anti body produced by
e hydairdere iSHSAR] . ( FERM al3id 08360) .selfidna25. An
anti body produced by the hybridoma SH357-1 ( FERM
BRrEGE3Ted 2. afrirantadicdyWosongissttiong lothekeofol EowbRY, .
1) and 2): 1) a heavy chain pol ypeptide conprising an
T M ingciad ise Geamed aee prepsentead sgy baneménacedito¥es1
to 119 of SEQ ID NO 35 in the sequence listing or a
HéawP ditdi irhegafpépt iSP&leonpri sing an anino acid
Sequ§898058956§§2tSgcleotide seguence encoding the
hSH348-1-T3L-type light chain CDRL; is represented by SEQ
ID NO: 100 in the sequence listing, and the amino acid
sequencé thereof is represented by SEQ ID NO: 101, the
nucleotide sequence of CDRL; is represented by SEQ ID NO:
102 in the sequence listing, the amino acid sequence
thereof is represented by SEQ ID NO: 103, the nucleotide
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-T1lH-type heavy chain:



by amino acid Nos. 1 to 119 of SEQID NO 39 in the
sequence listing; and 2) a light chain pol ypeptide
conprising an amno acid sequence represented by
amno acid Nos. 1 to 112 ofi33SEQ ID NO 37 in the
sequence listing or a light chain polypeptide
conprising an am no acid sequence represented by
am n6. PARRRIRES. SH38-11beaFySERID NEs dasignedicby

ence .listing. 27.. An antibaody consisting of the.
%ﬁﬁ%ﬁiﬁQ%iW% %ﬂfﬂﬂ:ale)Nﬁshegvﬁl@ﬁ&PH068?9peﬁtNBéOllne),

onprd Si: an ' aci.d se nce._represented. by
QOMHILARA 30 A . 258 Sedgnoe S Sptesented by,
Se@1enRa d) ST 120, @R3 18) 1 0 qRLNnARO! YBERY L dFne)  6g
conprising an amno acid sequence rep(esente By ’
(@NenyladiachiNes., bot qalliiak)SEQlI R thy§gﬁéﬂiﬁg?, 71
sequence listing; and 2) a heavy cﬁaln pol ypepti de
(Genpmiesi, ng 2an laticiae) aci7d sgqueasecr apiasented (BYanine) ,
amno.acid Nos. 1 to 119 of SEQID NGO 39 in the
88 pagoy Liaileniimg) an@2a (bilgheméha) n 8pol(ypeptudene), 84
conprising an am no acid sequence represented by

(@FPRG 28418 ) oS> 1aspazaging) SEQ7I D1NOLngl, i B8t he
Sequence Iisti%g. 164 28. An antibody consisting of
EREATAGEREN ng >1) FhaRanaRe)y §5ndrbgnrhalanpoteypebt f de

risi t api,no . aci d _sequen represent ed by SEQ

FRREr 1587 2R T S R En P T apPngton E o nageyY crid b

pel ypert i-de; eaMELLSLN 1 ng.agi,d_seguence
Vresresenteglbyn%%eﬁngRK§E§9§FLNBfhgbsggyg%%es??g?Tﬁﬁ;
lardid) @ikhgkk1ehail napehypept bQ@iﬁQWEéﬂﬂgséPﬁh@“ no
aci d sequence represented by SEQ ID NO 37 in the
ve@éduencerbiatneg @ludahigbl ghatampel ¥pew! i @€ ine,
conprising the am no acid sequence represented by SEQ
thpenoingl iimoleheisequencechistj ngladne Anagpdibodlyacid,
consisting of the following 1) or 2): 1) a heavy
tERSPR1IPEI ypEpPrdBecomprianhg &hedam @ecine, serine,

serinearginine, 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 amino 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.



aci d sequence represented by SEQID NO 35 in the
sequence listing and a |ight chain pol ypeptide
conprising the am no acid sequence represented by SEQ
IDNO 37 in the sequence 13sting; and 2) a heavy
chai n pol ypeptide conprising the amno acid sequence
represented by SEQID NO 39 in the sequence listing
]a‘ﬁég fa°|£ t* AN JA 8PSt deT topre e aigide eequdnme

' equence repr.esent ed S I D 41 in the
s q%ee%%n§u?$gq}f ﬁ’g.cjt?(??cl z&ﬁ{% 'b% 68{\'%5%&}1@%905 is
ni zi n ' ccording to a e of clalns,
TITRS 5509 R R DR o BEERLE Bebn S I Gy Shaig e
Nos amb2)io 1 arkeawk chaidhRQl ypeptide conprising an

am no acid sequence representéd by am no acid Nos. 20

to 468e0bmiBbQabDdNSeql@hckNrbpe-SEALEACEy | hnihHT,0[4 2

heavy chain 165 polypeptide conprising an amno acid

Nseguenc® rieprefsSEped D b :amiono oacitdeNes qudBcb01468:i0f is

SEQ ID NO 115 in the sequence listing;, and 2) a _

J SARTHA™M PAnggepeddencenpr The ngmamo aatcid sagichce
sequence represented by am no acid Nos. 21 to 239 of

| r@é%eisﬁ%@d PV iBFinpe aséqulinse R0stiong38r thekight ishai n

al. tide .conprising an am no acid sequence
vfaerﬁ‘%/ag)g%ntree@l%’ynpamﬁog‘ﬁﬁlﬂ Aosd AL OB PRI SED 4 by

.. 99 . uence Listing. -32. An_anti body ,
g i N RO ERr Sk hep s 5. 2 e pRgygeaton.
Tehai 4 {i risi ' I d sequence
T SRl o eenuD rEbRas®sEE, BY B LEMIPRRRG 50
tB0 B4 nHdiecFequenoHh | Stig ANt A ddighlchalie

pol ypeptide conprising an am no acid sequence
bybgmanbnacaei Hobos 9280t 85280 880 SEQ; | Ebry, .
NO 91 in the sequence listing; and 2) a heavy chain
The! ywpepor deidospriiehng arparbADtedchbd seONeNs€id Nos.
lr&%present ed by amino acid Nos. 20 to 468 of SEQ ID
) “P15%n thREe8éqhenEBRsting and a |ight chain
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: 109, the
nucleotide sequence of CDRH, is represented by SEQ ID NO:
110 in the sequence listing, the amino 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.
10-1-4-2) hSH348-1-T3H-type heavy chain:
A humanized SH348-1 heavy chain was designed by

substituting amino acid Nos. 9 (proline), 11 {(leucine),



pol ypepti de conprising an am no acid sequence
represented by amno acid Nos. 21 to 239 of SEQ ID
NO 99 in the sequence listing. 33. An anti body
consisting of the following3k) and 2): 1) a heavy
chai n pol ypepti de conprising an amno acid sequence
iéf{esented by am no _acid Nos. 20 to 468 of SEQ ID
%353 ¢ r?é”sdéquéﬁce(tlfﬁrﬂ’lnﬁ@eér & Onddpplensiine) » 38

fl‘ébrpe it e 100 B i o ?u%%m%%' 2534 “e?(%s (gh-agi0e)
%; I%ﬁ? I Ig% %ﬁgW%q%%a%! 3”983aﬂ e%CHI%ﬁCe

Iyp ‘conprising an asia °S&qi
Ssented bxgam S. g2l 195332)0f ggSEQ I D
IWD 123 in the seéﬁghcegﬁpgglng or gs |ght chai n

P ypet it ,C ORI (tHRGrdMedn 16 Q%h@n?ﬁqll%ﬁﬁﬁ
represented by ami no acid Nos. to 239 of SEQ

NO rd@iinen ,t hed dagueneadingti og. S8448An aetawlyody&aln
consisting of the following 1) or 2): 1) a heavy
el AP JsoldpFeptisdShevirpriins iSBQ 4R ¥Ri:nd3 aci dhsegeanesce
represented by ami no acid Nos. 20 to 468 of SEQ I D NG
XYY (HeE @c}@éﬁé’@ | VStlitAG - aR@Tanei gReréRgi nvaline,
an _am no aci d sequence

oI eptid r|S|n
$%%¥ éa BAmné éﬁF&lﬁo§Cl§1 £hre88ipe. SEQFPEFner
%#% éﬁ;ﬁ' Qﬁelﬁﬁﬂﬂﬁﬁges iklngSerQn 2)8%8gﬁgé% serlne,

ypept| domprising an am ro>acid’s

| &aepfreeserttﬁ%&xleaml%c%' damsvagqngoa%@%%fctl% Dana

NOC. 7 i'n the sequence listing an

ol ydmgrﬁeeepmr iaS i"MG H3A ga-MQHAE LB S BAHGRHC eham"
represented by amino acid Nos. 21 to 239 of SEQ

NO IB% nncfbhetsdquengechtst éngodBhg @hgabSHE%8b19ﬁBH—
Fv, scFv, a diabody, a linear antibody, or a
?ﬁHQiQﬁﬂﬁﬁ1Qh@i@nﬂﬁbG@Wr@eﬁDVed brvoAE@nYD HAti bddi es the
accordln to any of clains 24 to 34. 36. Any one

[ td@decrted fhenPiRBOgREhE SegHSNSEI ijesroEhés

Arlesenq:%dl)b Q2D NO: 115.(133). The nucleotide

sequence represented by nucleotide Nos. 1 to 57 of SEQ ID
NO: 114 is a secretion signal sequence. The nucleotide
sequence represented by nucleotide Nos. 58 to 414 thereof
i1s 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. 148 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.



167 1) a polypeptide conprising an am no acid
sequence represented by amno acid Nos. 1 to 119 of
SEQID NGO 35 in the sequence listing; 2) a

pol ypepti de conprising an amse0 acid sequence
represented by amno acid Nos. 1 to 119 of SEQ I D NO
39 in the sequence listing; 3) a pol ypeptide ‘
compr’§i APLAR &Ri-Ao S8EMENEEqLEREESCREBAeBENEBENPyacid

' [ éNo ‘'t l f .SE D NO 37 i th , )
@%@qﬂgn?% 51 sﬁs%g%]ﬁ%?“’a dlo S]p% dé:hceorﬁfﬂ”ﬁnlﬁg &ﬁggﬁ’inﬁols

[ b ' .acid Nos. 1 to 112
£ AR R o R AT U0 08 el el

| i The “Sequerice T b
e ) B, A 20 %% R P85 16 o

Wi d d he setuenegel bt hB9acif) séqﬁ@h%@eme%g@sented by
conprising an am no acid sequence represented by

amimo adcid Ndes. 120 tw 468 aheSEQfl RsN@ cohkanf tBgion.

sequence listing; 7) a polypeptide conprising an am no

e amlauatisl  ScemessEn treg riwys eantiend baciathiNos ac2@ Nos. 50
138 of SEQ ID NO_ 107 in the sequence listing; 8) a

ol Speftarde e drfpQlfithg  afh Mo act @l & exp@iriee
represented by am no acid Nos. 20 to 138 of SEQ. I D NO

H%Fgr?%?‘}tr?ép§é<yqﬁéfﬁé’é> 13SE AGS -9)°%a GPolbyppépeirget 1is CDRH:.
ompri.sing an. ani no _aci d _sequence . represent ed . hy

B R 0 Y S S PR e Fivighitos-

FRAUENGS 7 ifd Qs 168 -pkY).. @ pol ypeptide conprising an
am no aci d sequence represented by am no acid Nos. 21

to 239rebvSEQ kReNSuc98otiAet BEgSEAUENERCLESEY NEhe 11)
a pol ypeptide conprising an am no acid sequence

It S 4eES- €I Tesd -y paine@ vac icth alles CDRH, t 05 184p 08 s SR d NG EQ
91 in the sequence listing;
ID NO: 116 in the sequence listing, the amino acid
sequence thereof is represented by SEQ ID NO: 117, the
nucleotide sequence of CDRH, is represented by SEQ ID NO:
118 in the sequence listing, the amino acid sequence
thereof is represented by SEQ ID NO: 119, the nucleotide
sequence of CDRH; is represented by SEQ ID NO: 120 in the
sequence listing, and the amino acid segquence 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,, CDRLs3;, CDRH;, and



12) a pol ypeptide conprising an am no acid sequence
represented by amno acid Nos. 21 to 134 of SEQ ID NO
99 in the sequence listing; 13) a pol ypeptide
conprising an amno acid se@vence represented by
anino acid Nos. 20 to 468 of SEQID NO 139 in the

uence |listing; 14) a_polypeptide conprisin
%% WEEPd 2SE{GBRce tOr EpHESEAFed By dAV n8Racl ANosdeOOA,

Ite%ﬁ‘él%%l@ < 15FQ EBRhlowaslA'c?lass | oéalg?uen@zdvh;ﬁg;ng, 15)

pepti‘de conprising an 4

reprggenbe ag 0.to0 138 o D NO
139 ?n§ egsggﬁgﬁg FI gngbgiéé se ?%%p% ﬁghmanlzed
semo-iisi ng an amino aci d sequence represented by

amno acid Nos. 20 to 138 of SEQ ID NO 147 in the

SequRNGeDRBSBILOYCL1Ant 28bPaYYRERt 5608V 4S1 Y #Pceptor
am no acid sequence represented by amino acid Nos. 21
lmotz393@huSE@y|BsN®m pbzagmepmheosequencenhlshengquShce
a pol ypeptide conprising an am no acid sequence
Aeprgsenited By 3amAovasi deNesnidedto 23% ofeSEQ | DN
131 i.n the sequence listin 169 19) a polypeptide
Wﬂmﬁ&%%ﬁdnéegﬁeéwﬁﬁoOécFHOsgqﬁéﬁc@Fréb@éseﬁhéénbyaaﬁ1h@o
cid 134 of SEQ 123 in the-sequence
tVP&Fuwgshe JYZGTaénﬁoVﬁﬁSpP#&SlESHpFFsFH@W%nb%ﬁ?Ho

130 5P L DR EREON O E%Hé‘é”aﬂéné‘f&ﬁ 2"’5’ a7

The mpuseshybri dog; Stt34f- 1, (EE %)a% 38 The
mouse hybridoma SH 357-1 (F BP-1083

phar FeRembheakdCORPHSH1 | Dﬁglﬁha&ﬁl@l@rdi%r@/d b
conprising at | east one antibody sel ected fron1the
sabsitboditengaecndndi agitioNekai o8 (¥allendh, 30(1fucine), 7
pharnaceutlcal conposition for cancer treatnent
(Ch&eQeLer) zed 4by SesAPE) 5i A§ dllehease) onk7 ant sbadyic

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 66 of SEQ ID NO: 122
is a secretion signal sequence. The nucleotide sequence

represented by nucleotide Nos. 61 to 402 thereof is a



sel ected fromthe anti bodies according to clains 1 to
36. 41. A nmethod for inhibiting tumor growh in a
mammal , conprising adm ni stering any anti body
~selected fromthe group casi sting of antibodies
according to clainms 1 to 36, 39, and 40. 42. The _
met.hod for inhibiting tunor growth according to claim
VALl dNg 3@% T zed PR PHELePRedEURBAURRCE FeRbESented by

{ P ~A3. ol | eoti de encodi ng an
ARy s Ay & ”Sr%s%"elsa%wgofsgsn%e.rewn-
: d wt I cleoti :
e e AT A0 R R By O PO s R e
[ ' t (o r di ' 4.
o R e R ot ek, | anerdlng 8 il At e
dd el t el 20> nARtlle ERIHA2 NaRt. i bodi €5 $330%hereof is

DSPCT- FP0831  <150> JP 2007- 224007 <151> 2007-08-30
GOFE0> 1BBe <lvdledlatdntdagueaisd ofegrebert@D Dyl mdhbyt ide

2931 <212> DNA <213> Hono sapiens <220> <221> CDS
N2 3401 )to (PF3therepdosisl CRRGsgag ctc cag gca gcc cgc
gcc tgc ttc gcc ctg ctg tgg ggec tgt 48 Met Gu Leu

G n AP§ APanArgchfiaSeyicpie AfAresented by prd yo gyeid

S dh g ogid g Bl T80 oA S SE0 6 AT AL AP R A ACA LA aRo <o
da‘lsaeCQeQ:lgny sli)é%ag Ye %len\égl. LFHe_LaerHino acid sequence
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 sequence
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 CDRLj.

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 amino acid
sequence thereof is represented by SEQ ID NO: 127(157),
the nucleotide sequence of CDRL; 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).



20 25 30 gac ttt get gca get gga ggg gag ctc ggc tgg
ctc aca cac ccg tat 144 Asp Phe Ala Ala Ala Gy Gy
GQu Leu Ay Trp Leu Thr H's Pro Tyr 35 40 45 ggc aaa
ggg tgg gac ctg atg cag aaQ3®tc atg aat gac atg ccg
atc 192 Gly Lys Gly Trp Asp Leu Met G n Asn Ile Met
Asn le_50 55 60 tac atg tac tcc gtg tgc
aac épg a?ngcP553é7gécTéégt§9€ ak8hEggh2an: Tyr th

R/ro gghﬂﬂa%gé% A@?éy_g Eafégdﬁgbgf;ﬁéﬁgga %qa
AR IR QG b “’é“ i? drrEleiire 45 155 68

t it I t C
N B

Seysikhke ,Pra Caneufalyuet)l a1b80 (H05cii@) ,aa0ot qaetigénaddg and
gag act ttc aac ctc tac tat gcc gag tcg gac ctg 384
Ser @dran@yne )Ly @HBSTR1 PhghAsrhken BpowhyinABBQGID NO:
Ser Asp Leu 115 120 125 gac tac ggc acc aac ttc cag
Hagiiddc setrg et c téix,r@oaiégleat prgadngcc 9432amhspatyd, Ay
Thr. Asn Phe G n Lys Arg Leu Phe Thr Lys Ile Asp Thr
PRy i85 mté‘f‘tlnﬁog Vedd ngat JgaGamtecacyagiae agéndgc

ac ttc ca ¢ ac 480 |Ile Ala Pro Asp

S der Ser @ o0 APSLANG ATs 2pa3 156M255°1-

O +Ctg aaG gtg gag gag cgc tcc gtg agg ccg
Tlﬁ cegclgL aaa Val Lys Leu Asn Val Qu GQu Arg

Ser Yak §L¥13591B@usgaﬁeﬁ59 QM§OE§HS %hé6§8&3971f?T3L

ggc ttc tac ctg gcc ttc cag gat atc’ggt gec 't

tgffga ctigihet @h2ie i@ YR sEwk ckier yAlsagPhe o 'f@@ quthe
Gy Alj‘gJ Cys VvVal Ala Leu Leu 180 185 190 tcc gtc cgt

Haoudrae tdctdag,aad gheCatmigag actig ekgueagegghcetgf is
624 Ser Val Arg Val Tyr Tyr Lys Lys Cys Pro GQu Leu
Henre@ent@dy bye FEOF2O0®:2051. A nucleotide sequence

represenced by nucleotide Nos. 1 to 60 of SEQ ID 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 nucleotide sequence represented by nucleotide Nos. 130
to 177 thereof is CDRL;. A nucleotide sequence
represented by nucleotide Nos. 223 to 243 thereof is
CDRL,. A nucleotide sequence represented by nucleotide
Nos. 340 to 363 thereof is CDRLs.

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



gcc cac ttc cct gag acc atc gcc ggc tct gat gca cct
tcc ctg gcc 672 Ala His Phe Pro Qu Thr Ile Ala Ay
Ser Asp Ala Pro Ser Leu Ala 210 215 220 act gtg gcc

ggc acc tat gtg gac cat gca4gtg gtg cca ccg ggg ggt
720 Thr Val Ala Gy Thr Cys Val Asp H's Ala Val . Val

Pro Pro Ay Ay 225 230 235 240 gaa gag ccc cgt atg
N o g'teéﬁg%rb' gaPeag®ipagacyg §?@u@{‘-@ecé%pf7@~8€n@@| by

i‘% b Shadieg s t%@ 008 Eagh ge e gopézsyegg%ééaon

6
P LR AR R O o aASH ACa o885 4
263 2 t0re AlF GAT I5G tgorﬁé?%r%%o &tstec@} ag ttt
gag gca tct gag agc 864 a cys ser Pro Ay

e e tass dihen@ns élcadS%sGl b55¢6L 815+R80885;ECEPRY,.
tgc ttg gag tgc cct gag cac acg ctg cca tcc cct gag

Tgt agdn B2 i dPrse gy cketeGird sy elr 8yCami Hbsadhy kY.
Pro Ser Pro u Ay Ala 290 295 300 acc tcc tgc gag

tldt tgad ZJadhggett é st COREgg gca cct cag gac cca 960
Thr Ser Cys Au Cys u Au Ay Phe Phe Arg Ala Pro
G n M@ﬁepﬁsrsoshslousitsow@e gegueege atnceding gthaca
c tcc c cca cac tac ctc aca 1008 Al a Ser
5& ﬁ- %& ngFoCbﬁénsgPRAp d PrerHesenfed &y SEQ

I-B']INOSZ% 3%3(1 %%e %% Efg%ggggttggsgpi‘@?ygﬁgggag

ctg cgc tgg acg cCcC cc

340.3
S%%e%%c‘%'g%@g;fg%35’*%38%2538;%52?%5 e ter fres

t&eC nu@d ePa deagelli@hceASRE SBRLA ¥ f!éb d4 di 1D
Val nTyr eSer Val e%hr Cc§s Au G %1] 3%5 60 365 tgéa{) ¢

Necc 1¢dg inctthgggegaantac 1gggi669 tge @ﬁgngcgcﬂgtsgéﬁence
cgc 1152 Cys Trp Pro Qu Ser Ay Au Cys Ay Pro Cys
thegentia iSerepak sAnge870y3350380 Nac 185, galge ceticTedtide
cac gga ctg acc cgc acc agt g aca gtg agc 1200 Tyr
S§8P°GC@ Pfo CPRE: H % @@/’ﬁ&%ﬁtﬁé by SEhrIIS@Y0:Val36ThHm the
sgqheg%% listing, and the amino acid seguence thereof is
represented by SEQ ID NO: 137. _

10-2-4) Humanization of SH357-1 heavy chain

10-2-4-1) hSH357-1-TlH-type heavy chain:

A humanized SH357-1 heavy chain was designed by
substituting amino 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

(phenylalanine), 114 (threonine), and 115 (leucine) of



385 390 395 400 gac ctg gag ccc cac atg aac tac acc
ttc acc gtg gag gcc cgc aat 1248 Asp Leu Gu Pro His
Met Asn Tyr Thr Phe Thr Val Au Ala Arg Asn 405 410
415 gyc gtc tca ggc ctg gtiadlacc agc cgc agc ttc cgt
act gcc agt gtc 1296 Gy val Ser Gy Leu Val Thr Ser

Phe Arg Thr Ala Ser Val 420 425 430 agc atc
%f‘% %&agfyg;fg‘a&& V@t,r&aé’al&hgtteglé’@% S@Pgngégl éﬁ\/ l@@zr NO:
Ile Asn.Gn T oro Pr s Va ,
et B Mg Wi g s adenide ag;g%@,
: t A : - cc cag a
Qe SFrd] QRN iR B8 kgt
43, AvniSele 4304991460 G93194Q:QY @ﬁgggﬂipgggagg%ﬁge,

act tac cgc aag aag gga gac tcc aac 144 Va
dspmariyirc @i dValthieonkyle , Algg ultpsily sc@dy AspcSek,ASRBrine,
465 470 475 480 agc tac aat gta cgc cgc acc gag g 9t
angirtiges ,gtsp doe, ctvg ldae, gayrbé88 e, SeeutyheAsndVah 1Ang,
Arg Thr Qu Ay Phe Ser Val Thr Leu Asp Asp 485 490
HEpe iy sdde @fd yae descigvetescast @ YhEHEAFG-G+-Gleagype
ca ctg acg cag 1536 Leu Ala Pro Asp Thr Thr. Tyr Leu
VYGY'NA ‘A n Ala Leu Thr dn 500 505 510 gag ggc

too 188,958 8951 890 208 Ted, &R0 e ts SRaS B S B
> 5 t ac
Tpe Aeilionsdh 281 2238020 n8CHr0RInRB: | E5 %R, pne

§aﬁtéadé Sarlst@ny, AsRdlereALa i Mal aklhig g%&u@%%evgheéggf is
Val dy 530 535 540 T gtc ctg ctt ctg gtg ctg gca gga

1gipir e3Ea teldC byt SE@L ¢DCAO: €3G 9168Phe Vidhc L&k 184 Make
Leu Ala Gy Val Ay Phe Phe Ile H s Arg 545 550 555

560 e sagg cagPpyaagcaaottdyg Sgb.gectegb7cag BEQ TOONQAQ13s
gac gtt tac ttc 1728 Arg Arg Lys Asn G n Arg Ala Arg
A Secretdod simsplvakaupncPhe BES BYOLEMSLde sequence
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.
145 to 162 thereof is CDRH;. The nucleotide seqguence
represented by nucleotide Nos. 205 to 255 thereof is
CDRH;. The 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: 139 of the sequence listing is
a secretion signal éequence. 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.



tcc aag tca gaa caa ctg aag ccc ctg aag aca tac atg

gac ccc cac 1776 Ser Lys Ser Qu d@n Leu Lys Pro Leu
Lys Thr Tyr Val Asp Pro His 580 585 590 aca tat gag

gac ccc aac cag get gt9 ttgsag ttc act acc gag atc

1824 Thr Tyr A u Asp Pro Asn G n Ala Val Leu Lys Phe -
Thr Thr Au Ile 595 600 605 cat cca tcc tgt gtc act

TRy TP 2R Gt FtUe i IGPF gGa tesy bvt rmEdT2 acjds Npse 49
Ser_. Cys Val Thr Ar i s Val Ile dy Ala Ay du
%e‘r’%l%‘

G
BR3¢ f‘glag @%W%a%cbﬁg%%erlﬁeg aag
t t 19 V. Tyr L
S0 R BAEIET S S st Vs bBRn
B35 H%o g;cqmc%qqfegq&cCreq;&%sae%g;e%@gﬁyct&%&@ﬁ%ﬁg%gas &g%r.

tac aca gag aag cag 1968 "Val Pro

1ey dysi A adpedyrisTiprd,u Lys G n 645 650 655 cga

gtg gac ttc ctc ggc gag gcc ggc atc atg ggc cag ttc

agc craedttt, Ahg Mak1AspiBBesbgUefdb¥ GhdolhagGyell e

Met Ay Gn Phe Ser Hs 660 665 670 cac aac atc atc

heyt3 Th-al gadi dgpegthe aatyc dhed nad@RHacl agemoes atte 264 SEQ

Hs Asn Ile Ile Arg Leu Gu Gy Val Ile Ser Lys Tyr

15 NGy ol Yeting 1816 8F BBHCat ¢ igtté nat ¢ thet agdagct acidt g

s?%?aat g gcc ctg gac aag ttc ctt 2112 Mt Ile lle
URYSF DAL AU TRAT ege) LA Pre $ERS FDLYO :PRE 1L elihe

R SR PR ST, 920 888t 8800 &G & o
Phe . i i n Lell. t Leu Page 3 705 710
R S5 ool WLV, Gut M o 08 gl
BaCr &4 0 i%a(ket&?ztgﬂatrﬁ:e%iz% S’ﬁr(g_lg Yok! € 4Al a (Ala Gy Met 5o

Lys Tyr Leu Asn Met "Asn Tyr Val 725 730 735 cac

sgfugate Gy (HRH;066 egpradentt@ K{CsPbCIBagoagdesfaln the
ctg gtc 2256 His Arg Asp Leu Ala Ala Arg Asn Ile Leu
SfafudisTe SarstAsry,LemndValhe’ 40ind5 a¢iad skgmeaag ahgreef is
gac ttt ggc ctg tcc cgc gtg ctg gag gac gac ccc 2304
represented by SEQ ID NO: 145. '

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
(lysine), 43 (lysine), 73 (glutamic acid), 76 (alanine),

82 (glutamine), 83 (isoleucine), 85 (asparagine), 87
(lysine), 88 (asparagine), 93 (seriﬂe), 95
(phenylalanine), 114 (threonine), and 115 (leucine) of
SH357-1 heavy chain variable region shown in SEQ ID NO:
5; with alanine, valine, alanine, serine, valine,

arginine, glutamine, aspartic acid, threonine, glutamic

acid, leucine, serine, arginine, serine, valine, tyrosine,



Cys Lys Val Ser Asp Phe Gy Leu Ser Arg Val Leu GQu

Asp Asp Pro 755 760 765 gag gcc acc tac acc acc agt

gac ggc aag atc ccc ate cgc tgg acc 2352 Gu A a Thr
Tyr Tnr Thr Ser Gy Gy Lyggde Prolle Arg Trp Thr

770 775 780 gcc cca gag gcc att tcc tac cgg aag - ttc
acc tct acc agc gac gtg 2400 Ala Pro Qu Ala Ile Ser
II%HCJ'NGQ gngs Vﬁgiemﬁhr r@@pe/xltavséry AsmdValas788s7902a%88 as a

ttt g att gtc atg tag gag gtg atg acc
tak}ﬁ %gé[gmc p§4 a"“lf’r E%Séln Phe Gy Ile Val Met Trp
815 _ccc_tac

tag g% Pogee5 dhc scategas 398 g%ﬁgaﬁﬁeaEgH%\%’]aaT?’H'

1965 %fégaqﬁyl ecrh%sl ,r&ssTrI%fg %féﬁ% 5" g)//éé% & c§g éty | &Bckhe..

t t ol C 2 '
B T e e iR B8 R R ierely s

repgrddah 83 BAGEAT LD : atlg7at gTﬁégnEQQeéggd&aQe _
gag cgt gcc cgc cac ccc aaa ttc 2592 Leu nmet net G n

Qs Shrem t@dn b mu@le cArigleANasAr 4 Alg 5Pr o fLBE0Phe 850 146
855 860 get gac atc gtc agc atc ctg gac aag ctc att -
Jc’fgta FEE redtl gas igee 1264Quenkca - AsPhé | rud/héoSede | dagdence
Asp Lys Leu Ile Arg Ala Pro Asp Ser 865 870 875 880
TREE S05d e Pt Jugerogaciet Ppsgadicse dgd ghgreef asea

2688 LY. L Al a Asp Phe Asp Prao
R S AT RIS B0t b5 500 505° Bk e kg BY
t t tCC ag, t
LIRS TR LG0T P
R ﬁﬁﬂldaﬂidgr%e%ggn%gsr% Qes%ﬁge@agy 995 %%t?ﬁeu

cag cag tat acg gag cac tfc atg gcg gcc

1Sey dd @ d2ysneteo@ A sCGenrBY! TiHe GublHs iRhe sM‘q‘he%lc@
Ala 915 920 925 gac tac act gcc atc gag aag gtg gt9

=y sategr tacke byaaugdeogadeates283R5 oy 2Tgr tlibredfaikl e
GQu Lys Val val G n Met Thr Asn Asp Asp Ile 930 935
@ARF2. 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: 147 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.
The amino acid sequence 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 CDRHs.



aag agg att gggg gta cag ctg ccc aac cac cag aag cac
ate gcc tac 2880 Lys Arg lle Ay vat" Arg Leu Pro Gy
Hs Gn Lys Arg Ile Ala Tyr 945 950 955 960 agc ctg
.ctg aaa ctc aag gac cag gtg epc act gtg ggg ate ccc
ate 2928 Ser Leu Leu Gly Leu Lys Asp G n Val Asn Thr
Val dy lle Pro Ile 965 970 975 tga 2931 Page 4
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65 70 75 80 eu Arg Thr Asn Trp Tyr Arg

A @ e gdduenihe 1lilse 18,9 HS arf@ne keyqlyeqBhgcEhr
Val Arg Asp Cys Asn Ser Phe Pro Gy Ay Ala 100 105
thereget iSerre@resiepsed byTHEPH® Aon Léd, TyheTyincAkatide
A u Ser Leu 115 120 125 Asp Tyr GIy Thr Asn Phe
(\HRE A&fg QRR{sPhe TAPreysnted PAgpSERArIN3P0135524Dn the
Ile Ala Pro Asp Qu Ile Thr Val Ser Ser Asp Phe Qu
AEAT ﬁnls?tlfz% 56 95 PFFnovRCcidy segugnasntigreatuis

ok AG S YRI5 % i@, LeusThr Arg Lys 165 170 175

(Example 11) Preparation of humanized anti-EPHA?2
antibodies

To measure the activities of ths humanized SH348-1
and the humanized SH357-1, plasmids having the heavy and
light chains of the humanized anti-EPHA2 antibodies
obtained iﬁ Example 10 were constructed as shown below.

11)—1.Constructisn 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 antibody 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 NheI and PmeI. The cleaved DNA fragment was

inserted into the NhelI/Pmel site of a vector PEF6/V5-HisB



Gy Phe Tyr LeU Ala Phe @ n Asp Ile Ay Ala Cys Val
Ala Leu Leu 180 185 190 Ser Val Arg Val Tyr Tyr Lys
Lys Cys Pro Qu Leu Leu A n Ay Leu 195 200 205 Ala
His Phe Pro Qu Thr 1le Alaad8y Ser Asp Ala Pro Ser
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a versatile humanized antibody H chain expression vector
(pEF1/FCCU-1) .

11)-1-3 hSH348~1-T1L and hSH348-1-T3L -type light
chain expression vectors

Each DNA containing a gene encoding a hSH348-1-T1L
- or hSH348—1—T31-type'light chain variable region
represented by SEQ ID NOQ 156 ‘and 157 of the sequence
listing, fused with a secretion signal was synthesized
(Invitrogen Corp., Artificial Gene Synthesis Service) and
digested with restriction enzymes Ndel and BsiWI. The
resulting DNA fragments were separately inserted into
sites df the versatile vector for humanized antibody
light chain expression (pEF6/KCL) digested in advance
with restriction enzymes Ndel and BsiWI to thereby
construct hSH348-1-T1L and hSH348-1-T3L-type light chain

expression vectors. The obtained expression vectors were
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vector for humanized antibody H chain expression
(pEF1/FCCU-1) digested in advance with a restriction
enzyme Blpl to thereby construct hSH348-1-T1H and hSH34&-
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 hSH357-1-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 Ndel 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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2R sequence listing was synthesized (Invitrogen Corp.,
Artificial Gene Synthesis Service) and digested with a
restriction enzyme BlpI. 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 BlpI to théreby construct hSH357-1-T1H and hSH357-
. 1-T3H-type heavy chain expression vectors. The obtained
expression vectors were designated as "pEF1/FCCU/hSH357-
1-T1H" and "pEF1/FCCU/hSH357-1-T3H", respectively.

11)-2 Production of humanized antibody
1.2x10% cells of 293 FreeStyle cells at the log

grdwth phase were seeded onto 1.2 L of fresh FreeStyle
293 Expression Medium (Invitrogen Corp.) and shake-
cultured (125 rpm) in an incubator at 37°C in 8% COp. 12
mg of Polyethyleneimine (Polyscience #24765) was
dissolved in 40 mL of an Opti-Pro SFM medium

(manufactured by Invitrogen Corp.) and left at room



<212> DNA <213> Artificial Sequence <220> <223> PCR
prinmer 1 <400> 3 ggggacaagt ttgtacaaaa aagcaggctt
cggggat cgg accgagagcg agaag 55 <210> 4 <211> 66

<212> DNA <213> Artificial ;Sgguence <220> <223> PCR
prinmer 2 Page 8 <400> 4 ggggaccact ttgtacaaga

aagct gggt c ctagatgggg atccccacag tgttcacctg 60 gtcctt .
EEPFOY S Lox) P> Thgiuter2>ADNA ghads AKPréﬁtS:JLfah plasmid

quence (%20> <2 i_Pg mer 3 <400> 5.ct %ggat
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ended in 40 mL of an Opti-Pro SFM medium
(Invitrogen Corp.). 40 mL of ﬁhe exXpression
plasmid/OptiPro SFM mixed solution was added to 40 mL of
the Polyethyleneimine/OptiPro SFM mixed solution thus
left at room temperature for 5 minutes and further left
at room temperature for 5 minutes. Next, 80 mL of the
Polyethyleneimine/expression plasmid/OptiPro SFM mixed
solution was added to the 293 FreeStyle cell suspension,
and shake-culture was cohtinued. After 7-day culture at
37°C in 8% CO2, the culture supernatant was collected.
1)-3 Purification of humanized antibody

The culture supernatant obtained in paragraph 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 Bio-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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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 betweeﬁ PEF6/KCL/hSH357-1-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

pEFl/FCCU/hSH357-l—T3H was designated as "hSH357-1-T3".

(Example 12) Confirmation of binding activity of
humanized énti—EPHAZ antibody to antigen

The abilities of the antibodies hSH348-1-T1, hSH348-
1-T3, hSH357-1-T1, and_hSH357—l—T3 to bind to the antigen
wére confirmed according to the method described in
Example 6 except that Peroxidase AffiniPure Goat Anti-

Human IgG Fcy Fragment Specific (manufactured by Jackson



aag cgc ctg ttc acc aag att gac acc att gcg ccc gat
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Ile Ala Pro Asp Qu Ile Thr 140 145 150 atc agc agc
gac ttc aag gca cgc cac gtgsyag ctg aac gtg gag gag
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BHES Phel Aty 3% G ASp aprEd nAlta ther biedipgo o€y §H357 -
Jh{olgﬁhAZ were measured by a method described below.

IThe mouse monoclonal antibodies SH348-1 and SH357-1
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 SH357-1 were referred to as "bSH348-1" and "bSH357-~1",
respectively). The concentrati@ns 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).



315 320 325 ccc cct tcc acc cca cac tac ctc aca gcc
gtg ggc atg ggt gcc aag 1061 Pro Pro Ser Ala Pro His
Tyr Leu Thr Ala Val Gy met Ay Ala Lys 330 335 340
gtgq gag ctg cac tgg acg ccgsuct cag gac agc ggg ggc
cac gag gac 1109 Val GQu Leu Arg Trp Thr Pro Pro G n
Asp Ser Ay Ay Ara Gu Asp 345 350 355 Page 10 att
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cca gac acc acc tac 1541 Phe Ser va ? Thr Leu
SR Asp dcﬁhte@dt&:al?ri@nASnOTh@/fﬁm Iﬂtg%@ 495,801, 25
ug/ml, 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
nl/well and incubated at room temperature for 1 hbur‘

The wells were washed twice with Diluting Buffer (PBS,
0.05% (v/v) Tween 20). Then, Streptayidin4horseradish
Peroxidase Conjugate (manufactured by GE Healthcare Bio-
‘Sciences Corp., #RPN1231V) diluted 500 times with
Diluting Buffer was added at 100 ul/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. Thén, a color reaction was performed

with stirring by the addition of OPD Color Developing

Solution at 100 pl/well. After color development, the



ctg gtc cag gtg cag gca ctg acg cag gag ggc cag ggg
gcc ggc agc 1589 Leu Val Gn val Gn Ala Leu Thr Gn
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B¥A)7. Likewise the binding of SH357-1 to EPHA2 was shown
to be inhibited by the antibody SH357-1 itself or its
humanized antibodies hSH357—l—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-EPHA2 antibody to
phosphorylate EPHA2 tyrosine residues in an ephrin-Al-
dependent manner was examined aécording to the method
described in Example 8. As a result, all the antibodies
hSH348—1—Tl, hSH348-1-T3, hSH357-1-T1, and hSH357-1-T3

were shown to maintain an activity of inhibiting Ephrin-



Gy Val Ile Ser Lys Tyr Lys Pro Met Met Ile Ile Thr
Gu Tyr net 680 685 690 695 gag aat ggg gcc ctg gac
aag ttc ctt cgg gag aag gat agc gag ttc 2165 G u Asn
Gy Ala Leu Asp Lys Phe Led58rg Qu Lys Asp Gy GQu
Phe 700 705 710 aac gtg ctg.cag ctg gtg a c atg ctg -
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Pro Tyr Trp Gu Leu Ser Asn 810 815 820 cac gag gtg
atg aaa acc atc aat gat agc ttc cgg ctc ccc aca ccc
2549 H's Qu VvVal Met Lys Ala Ile Asn Asp Ay Phe Arg
Leu Pro Thr Pro 825 830 835 atg gac tac ccc tcc acc
atc tac cag ctc atg atg cag tac tgg cag 2597 Met Asp
Cys Pro Ser Ala lle Tyr Gn Leu Met Met Gn Cys Trp
G n 840 845 850 855 cag gag cat gcc cgc cac ccc aag
ttc act gac atc gtc agc atc ctg 2645 Gn Gu Arg Ala
Arg Arg Pro Lys Phe Ala Asp Ile Val Ser Ile Leu 860
865 870



gac aag ctc att cat gcc cct gac -cc ctc aag acc ctg
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Leu Lys Thr Leu Ala Asp Phe 875 880 885 gac ccc cgc
gtg tct atc cgg ctc ccc aadsica agc gac tcg gag ggg
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Gy Ser Gu Ay 890 895 900 _Page 12 gtg ccc ttc cgc
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<2133) APRVHNEi BP 8R4 LiR¥eto<PbPSPROPBLatyNERBAZ ctyrosine

r%h%q%klr UGt <400> 8 Met G u Leu Gn Ala Ala Arg Ala Cys
a’Leu Leu Trp Ay Cys 1510 15 Ala Leu Ala

e B ety S 0V iiledghieh 25
cHingHi s Pro Tyr 35 40 45

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

d) having an antitumor activity in vivo.
3. The antibody according to claim 1, 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;

¢) having an ADCC activity against EPHAZ-expressing
cells;

d) having a CDC activiﬁy against EPHA2-expressing
cells; and

e) having an antitumor activity in vivo.
4. An antibody which specifically binds to a

polypeptide consisting of an amino acid seguence



Gy Lys Ay Trp Asp Leu Met A n Asn Ile Met Asn Asp

Met Prolle 50 55 60 Tyr Met Tyr Ser Val Cys Asn Val
"Met Ser Gy Asp G n Asp Asn Trp 65 70 75 80 Leu Arg
Thr Asn Trp Val Tyr Arg Ayits83u Ala Gu Arg Il e Phe

Ile 85 90 95 G u Leu Lys Phe Thr Val Arg Asp Cys Asn
Ser Phe Pr y @y Ala 100 105 110 Ser Ser Cys Lys
@Rfelsrﬁntﬁfg %ﬂw Aridrow 476 Fosdo i S8 IPLEO: ¢
Elrﬁadﬁg X Té/r Ly Thr Asn Phe G n Lys Arg Leu Phe
y?ci r}As Y90 135 140 he Ala Pro Asp G u

Hs _Page 13
Y45 120 a\l%'slb??& ‘%ﬁr et TR APt s ser

# Ty Wl Phe T
oA e SreA 8’%*3“ oS SR AR Lo

Hefr i thA0 bySermiVal AVig YRds Ty4rz 6Tycro g b¥S sEYS 1B Ro: 8
GQu Leu Leu Gn Ay Leu 195 200 205 Ala H's Phe Pro

@ uhEhrsddueniiaa 1GstiSey aAsp hAlsa threo B owegAbaopdi@ies
215 220 Thr Val Ala Gy Thr Cys Val Asp Hi s Al a Val
AaltPrd PPro Ay Ay 225 230 235 240 Gu Gu Pro Arg
Met His Q/s Ala Val Asp Gy Gu Trp Leu Val Pro 245
250 235hpvdng yoeaﬁl@MLée ehesgharplate FPAA? @uposine
S. VaI G u Asp Ala 260 265 270 Cys G n Ala Cys Ser
rﬁys ’Phe Phe Lys Phe Qu Ala Ser Au Ser 275 280

285 Pr L Pro S Pro Ser
pro Qo ey A 54 SBbCodB b0 cThroseis ke e ey ino
AdinGy Phe Phe Arg Ala Pro G n Asp Pro 305 310 315
320

c) having a CDC activity against EPHAZ-expressing

cells; and

d) having an antitumor activity in vivo.
6. An antibody which specifically binds to a peptide
consisting of an amino acid sequence represented by amino
acid Nos. 426 to 534 of SEQ ID NO: 8 in the seqguence
listing and has the following properties a) to e):

a) having no ability to phosphorylate EPHA2 tyrosine
residues;

b) exhibiting én effect of decreasing an EPHA2
protein level;

¢) 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.



Ala Ser Met” Pro Cys Thr Arg Pro Pro Ser Ala Pro Hi s
Tyr Leu Thr 325 330 335 Ala Val dy Met Ay Ala Lys
Val GQu Leu Arg Trp Thr Pro Pro G n 340 345 350 Asp
Ser Gy Ay Arg GQu Asp.Ilaswl Tyr Ser Val Thr Cys
AQu Gn 355 360 365 Cys Trp Pro Au Ser Ay @u Cys
Ay Pro Cys Qu Ala Ser Val Arg 370 375 380 Tyr Ser
‘@-u BP6 PRELIRPEYERGCPEdiTEr tAr gnThPnSept Valathe Vato 6,
er .38 390 95 400 Asp Leu u Pro H's Met Asn Tyr
“ﬁsfhereﬁhn g“%@dlé( Rlpa?CArfgLC&slﬁméénﬁifot@lé P@Wl@&l
Arg Phe Ar .
éﬁ{sgtyl ?e %501;%% Mg o8 PFé‘cﬂsﬁe%Fﬁs?HF =& Fppgino

Val u Se Thr
a'EI')CIrﬁlrQi gg)r% Lglu3 9@2?) \IB/S)L4 géfr S%% I@;gjol I g ir 0 ér éé%e

1G@9tioey. 450 455 460 ' Arg Val Trp Lys Tyr du Val Thr
Tyr Arg Lys Lys Gy Asp Ser Asn 465 470 475 480 Ser
8lyr Asm wakiBodyAsgcdhdifhuté ynPhenSest Valaihs Lewo 7,
Asp Asp 485 490 495 Leu Ala Pro Asp Thr Thr Tyr Leu
whgredm tvgl agtabAdy LehiPhtsGthe pBOsPBEr§1atiGhuc y
Gn dy Ala Ay Ser Lys Val Hs Au Phe G@n Thr Leu
E@&A%féf%enﬁzgespﬁ@e@ an@uyesepyaay REHAEe&lAlafadVal
Ile Val. Ala Val Ay 530 535 540 Val val Leu
Yeu &% ?/8¥ 1PRdY ApGCeF §1RAI tey S PrHRNPHRE | T2 RS J«\r@o 7,

T e s R L Lk ek
oG ke Joe@pm@ BLe LeHibYSsTRhe T¥ho¥Bho 5P EE A,
EPHA2 tyr051ne residues induced by the ligand.

10. An antibody which Specifically binds to a
polypeptide consisting of the amino acid sequence
represented by SEQ ID NO: 8 in the sequence listing,
wherein the antibody has the amino acid sequences
representéd by SEQ ID NOs: 59, 61, and 63 in the sequence
listing, or amino acid sequences 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 repreéented 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 éequences,
as complementarity determining regions in the light chain

variable region.



Thr Tyr G u Asp Pro-Asn A n Ala Val Leu Lys Phe Thr
Thr u Ile 595 600 605 His Pro Ser Cys Val Thr Arg
Adn Lys Val Ile dy Ala. dy du Phe 610 615 620 dy
Gu VaI Tyr Lys Ay Met Lewdwys Thr Ser Ser Ay Lys

Lys G 625 630 635 640 Val Pro Val Ala Ile Lys Thr
eu Tyr Thr du Lys_d n 645 650 655 Arg
1 %Paﬁﬁébeégf %C@ S@eﬂllél@a}lm BiREE &Pyad n Phe

70 H s nllelle Leu Qu Ay

Rsfejlryqelpsc er60q_66553'lsyrlq_%/s Olpr rr@lmlnﬁfcééjg SEEHCOGEL 1 e

LT St s 2l s GOl A Tt e e

SR \éad digle 3 Lteme\é%!ll%m ) L%lﬁd 5 710 715 720
ArgraGyeIIe AIHz}’AIa Ay Mt nl%s Tyr Leég ‘Ala Asn Met

Asn Tyr h¥eling2a %3@vY{32hakhspAp8iAspcbRPrAsandl anAbflino
Asn Ile Leu Val Asn Ser Asn Leu Val 740 745 750 Cys

doisd e quSerceAspeiRhesddoed ey Sere Argicvall lfeur@iu Asp:
Asp Pro 755 760 765 du Ala Thr Tyr Thr Thr ser Qy
Ay Cy&irtePRio HRie-APGHTT PRIEMCDORIG-TRE«78D Ala Pro

u Ala Ile Ser Tyr Arg Lys Phe Thr Ser Ala Ser Asp
Vgaqrelm§%or?gseseetsmp sebibrary ymire ¥aidneeauRrRce

Frip e e R 1 Srir Sl )% arsprresaly che
%ﬁ?op?%qgi SN R by E%Qsi@ Mo, eitnebe

' A a Phe
%35%148%6? -g%gst@r@ G & UninS Alca AL G B Rak¥fg

deletion, substitution, 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 sequence
represented by SEQ ID NO: 61 in the sequence listing or
an amino acid sequence having deleﬁion, 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; CDRH; represents
the amino acid sequence represented by SEQ ID NO: 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 FRH; represents an
arbitrary amino acid segquence consisting of 11 amino
acids, wherein these amino acids are linked to each other

through peptide bonds; and



Ala Asp Ile Val Ser Ile Leu Asp Lys Leu Ile Arg Ala
Pro Asp Ser 865 870 875 880 Leu Lys Thr Leu Ala Asp
Phe Asp Pro Ara Val Ser Ile Arg Leu Pro 885 890 895
Ser Thr Ser Ay Ser GQu dysdal Pro Phe Arg Thr Val
Ser Gu Trp .900 905 910 Leu Qu Ser Ile Lys Met Gn
Gn %ar Thr u H's Phe Met Ala Ala- 915 920 925 dy

Tyr' havanp| @ é;lghEygh%m yaﬂygeﬁtwé@ TFRRP AEHL G pan
As. IIeJ%fO 935 940 Ly % % Gk@ Val Ara_Leu Pro
kﬁ%asc P AP AT rﬁpée/ileéi Yo A5 egg6n§551 960 MR

Leu Ay Leu Lys Asp G n Val Asn Thr Val Ay lle
e Page 16 965 970 975 <210> 9 <211> 30 <212>

DA s2k37-Mbki[ehal cBROLANGE, - TRE02pREZS HOR pri mer
5 - <400>'9 aaaaagctta tggagctcca ggcagc cgc 30 <210>

wHe 2l rR30  redidzePNA 531§fbﬁ££hgycbﬁhn§eQHf@C§equence
<220> <223> P pri mer <400> 10" aaagggccct

cagiigoeay ot O tenge 3&1d§21@ER11 fep1esdit s <AL >aklNMo
<213> Artificial Sequence
acid sequence represented by SEQ ID NO: 65 in the’
sequence listing or an amino acid sequence having
deletion, substitution, or addition of one or meore amino
acids in the amino acid sequence; FRL, represents an
arbitrary amino acid sequence consisting of 15 amino
acids; CDRL; represents the amino acid sequence
represented by SEQ ID NO: 67 in the sequénce listing;
FRL3 represents an arbitrary amino acid sequence
consisting of 32 amino acids; CDRL3 represents the amino
acid sequence represented by SEQ ID NO: 69 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 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):



<220> <223> PCR prinmer 7 <400> 11 gcaggcttca

t cgaaggt cg tgggcgggca cctcaggacc cag 43 <210> 12

<211> 40 <212> DNA <213> Artificial sequence <220>
+<223> PCR primer 8 <400> 3} gtacaagaaa gctgggt gct '
agccgccaat caccgccaag 40 <210> 13 <211> 40 <212> DNA
<213> Artificial Sequence <220> <223> PCR primer 9
<400%) 152yt agaBgaahi §étygfrgehoagheaytaty §aHGEt Eggsine
40 . <210> 14 <211> 43 <212> DNA <213> A«tificial

‘ Page 17 <220> <223> PCR prlner <400> 14

109715585750 8R0A0ES, 520RRR% SRl ??@??ﬂg “Teinentas
&%@Qﬁ <223> PCR prinmer 11

c) having a CDC activity against EPHA2-expressing
cells; and

d) having an antitumor activity in vivo.
14. An antibody which specifically binds to a peptide
consisting of an amino 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 EPHA2-expressing
cells;

d) having a CDC activity against EPHA2-expressing
cells; and

e) having an antitumor activity in vivo.
15. The antibody according to any one of claims 12 to 14,
wherein tﬁe 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 sequénce
listing.
“16. The antibody according to any one of claims 12 to 15,
wherein.the antibody inhibits the phosphorylation of

EPHA2 tyrosine residues induced by an-EPHA2 ligand.



<400> 15 ggggacaagt ttgtacaaaa aagcaggctt catcgaaggt

cgtggg 46 <210> 16 <211> 29 <212> DNA <213>

Artificial sequence <220> <223> PCR prinmer 12 <400>

16 ggggaccact ttgtacaaga aaped aggt 29 <210> 17 <211>

49 <212> DNA <213> Artificial sequence <220> <223>

PCR prinmer 13 <400> 17 ggggacaagt ttgtacaaaa

bhg @t 10gEYe AR HEe day ¢ YA ®n e 0 > i @ IP> t68 15,
<213> Artificial sequence <220> <223> PCR

T e 1S S ditrmcio: Tl ndicgyre
SLOOTRELEE Y S S W B s
éiﬁ%fa%%%éﬂae'ﬁé§¥agesﬁL %x%?by the ligand.
18. An antibody which specifically binds to a
polypeptide consisting of the amino acid sequence
represented by SEQ ID NO: 8 in the segquence listing,
wherein the antibody has the amino acid sequences
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
the amino acid sequences, as complementarity determining
regions in the heavy chain variable region and has the
amino acid sequences represented by SEQ ID NOs: 77, 79,
and 81 in the sequence listing, or amino acid sequences
having deletion, substitution, or addition of one or 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):

—FRH;-CDRH;~FRH,;-CDRH;~-FRH3-CDRH3~-FRH,- (I)
wherein FRH; represents an arbitrary amino acid seguence

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



Page 18 atg get ctg cgg agg ctg aag gcc gcg ctg ctg
ctg ctg ccg ctg ctc 48 Mt Ala Leu Arg Arg Leu Ay
Ala Ala Leu Leu Leu Leu Pro Leu Leu 1 5 10 15 gcc gcc
gtg gaa gaa acg cta atg gacidicc act aca gcg act get
gag 96 Ala Ala Val Gu GQu Thr Leu Met Asp Ser Thr

Thy Ala Thr Ala Qu 20 25 30 ctg c tgg atg gtg cat
PRI ACAT S YHMPIRY TRE P Tr Yy bci/gtgngd%;chDiM= elu 1@ y:he
Trp net Val Hs Pro Pro Ser d ,T%Glu d u Val Ser
WSO A I Yo mAG R A e Cas acg

t : : 9 Lyr. Asp u n t n.
Yore TR A QIR A e A el hsh s o i
880ad O Aae At A0 ARE SO CURIBCEPASERES LG
cgg cgc 240 Phe du Ser Ser G n Asn Asn Trp Leu g

dhsitysrPhenid® A AdyhclD conB8GtiGl a0 49GHmicRaC
cac atc cac atg gag atg aag ttt tcg gta cgt aac 288

ded3 YRR HeprAsgnltlse thes amahoCGau i Nekehusnbhe Ser

Val Ara Asp 85 90 95r tgc aac aac atc ccc agc gta cct
Jg%zerﬁ%mtegg adBad et /3 dac 386 seQuerSer 1Sertihige or
Pro Ser Vai Pro Ay Ser Cys Lys G u Thr Phe A sn 100
APEMHT &3 (RAUCT dR VgAY et eddont tsufes itteg igoe or

. ttc ccc 384 LeU Tyr Tyr, Tyr Qu Ala Asp
%ﬁ%i‘@%ﬂ g‘-‘f A% Fhriys afHPOpr%lﬁso M Ehepemirs g5dd

Gel i St s e Ol 2R B eV Bhye e
Bsgudtie e 2 A S0A130,135 140, 03906 116, LCCn

cag gtg gac ctg gat agc cgc gtc atg aaa

hal DRIndherRersGuen@ r%§}éé%ﬁ63dla§T%EQTQdWﬁo:NB% in
Lys Ile Asn 145 150 155 160 acc gag gtg cgg aac ttc

dea oafuatqe tloicstigny age agaantine taad < ts@ @RS cel it vEhy
Val Arg ser Phe Ay Pro val Ser Arg Ser @y Phe Tyr
dele i85, 1 FHSASL t woieon t e rcagidjdd cratofggnegeer geeatgino
tcc ctc atc gcc atg cgt gtc 576
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
(IT):

-FRL;=CDRL;-FRL;~CDRL,;~FRL3-CDRL3-FRL,- (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 the
sequence listing or an amino acid sequence having

deletion, substitution, or addition of one or more amino

acids in the amino acid sequence; FRL, represents an



Ala Phe Gn Asp Tyr Gy Ay Cys Met Ser Leu Ile Ala
Val Arg Val 180 185 190 ttc tac cac aag tgc ccc cac
atc atc cag aat agc gcc atc ttc cag 624 Phe Tyr Arg
Lvs Cys Pro Arg lle lle Gngsn Gy Ala lle Phe Gn
195 200 205 gaa acc ctg tcg gaa act gag agc aca tcg
ctg gtq get gcc cgg gac 672 du Tnr Leu Ser Ay Ala
TR %%ryrrﬁmlsé? Bk \BEAUSTEE SAl P IF tAng 210 121 Bp2E

tgc. atc aat acg gaa gag gt9 gat gta ccc atc
%gd 3 E?Palcz regglntéy§g?| EMARR %ﬁ%AFSCI@eHC@ u vaI

250, Tyio 225 230 235 240 Lt
0dg g%ngéég 9} l%SIDLt?gb oty GdL i Fapelse &g deTitg

I 1l e
m;a Iirﬁgo &%s/lsdlve s 2%2'% z"gd‘y gzgséﬂe%go gﬁ%“ﬁé%&%ﬁ% 194y °of

YL YHdn 0 G DAGACL Mitd HeiCH P n9b818 %Sy
Ala Ay Phe u Ala Val Gu Asn Gy Thr Val Cys Arg

$dgudiyse 26GR126TcpZ8scRageat9aepati-aygagiast attg aag
gcc aac caa ggg gat gag gcc tgt acc cac 864 Pro Ser
Bquemty Rt ilysing A Grmind yaAsis ;JODRAL ar&yseFbnt s
H s 275 280 285 tgt ccc atc aac aqc cag acc act tct
e g Qaciat cemencRt I eFENteCy HYPISEQ II® Adn 8ér in
Arg Thr Thr Ser Qu Gly Ala Thr Asn Cys Val 290 295
%’Efg THETYE dadtSYIE odc AaTHGY g?&aldga“'@q@@glcgaéaee@g

9 dy T Tyr
S 05 2455 S o VL el
. J . att
p R e T e s L AR
Mad 1 e SeImiSRY Malg Aeudd2 3333 £ 1930 02C 6 ot %ﬁu?ﬂbo

atg ctg gag tag acc cct ccc cgc aac tcc aga gac 10

&3 igshhraisete lre e Héete la@ldind Wwchidys He E&Qk@ﬁote“gaeﬁpother
Ser Ay Gly 340 345 350 <cga gag gac ctc atc tac aac

Htwowtte eyt iabkyg teacist.at ggc tcg agec 1104 Arg A u Asp
Leu Val Tyr Asn Ile Ile Cys Lys Ser Cys Ay Ser Ay

. The antibody according to any one of claims 1 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

BP-10836) .



355 360 365 cgg gat gcc tgc acc cac tac gag gac aat-

gta cag tac gca cca cgc 1152 Arg Ay Ala Cys Thr Arg

Cys Gly Asp Asn Val Gn Tyr Ala Pro Arg 370 375 380

cag cta ggc ctg acc aag ccaayc att tac atc agt aac

ctg ctg acc 1200 Gn Leu Gy Leu Thr Au Pro Arg Ile
Tyr Lle Ser Asp Leu Leu Ala 385 390 395 400 cac acc

| ?c%g #3c aR&dPedy gagldcedcRy &be ByBradema &HgPY-Act FERM

%_ﬁlgf%a H's Thr Gn Tyr Thr Phe Gu Ile G n Al a Val

‘Val Thr Asp 405 410 415 cag agc ccc ttc tcg
. 96 '
e BR0asdolEy bebolbliBRcoR Sr8afoTp iR Hednmr2):
Th 4 ca.
e o i T L A

a26ild AlejiéalceSalegdre® ditledHiy @min¥alacoer Ndsa Thko43%9 of
440 445 M gac agc att acc ctg tcg tag tcc cag ccg gac

Fay MrNeat3sade k392 seAspender 1liseiflr okew Hebvlr Bheeh

Gn Pro Asp Gn Pro Asn Gy 450 455 460 atc ctg gac

RBYRFRF icteg aoap tiad ngatangagiasg agag cequagtegagptdédlnted

MIlle Leu Asp Tyr Gu Leu Gn Tyr Tyr Au Lys Gu Leu

bypramdne 265 U Ps475 480 11PaefagEQydd ¥6a §éciat ahaaa

agc ccc acc .aac acg gtc acc gtg cag 1488 Tyr Asn Al a
AT | leq’tl_lﬁ@"sé'%dPro Thr Asn Thr Val Thr Val Gn

485 0.495 ac,. ctc aa cc C gcc atc, tat gtc ttc
cag g?gacgégagac}éﬁéna%??[g%%tggﬁ(goT%ﬁlin%gA? TN a
édfﬁ-B@ddéﬁcePQ%pge%ex%%dA£% éh%nérchHrNgoq ?0205%22 of
gtg gca ggc tac agg cgc tac agc gac aag atsg ac 't

JEY TAC WAt 371584 tnMalseAdnGeY 1 THE i Y A 9 TYERDE
Lys Met Tyr Phe G n eeth@ney 1IME BbYof 8 TYEnD EE%M

ey deat iceg candrdad ngt anCagigadjaadad bbguetdeCkEpatEented
1632 Thr GQu Ala GQu Tyr Gn Thr Ser Ile Gn Gpu Lys
Qe prPne keud Nes530 58513400fP8ge 20 NO: 41 in the

sequence 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 NO: 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_sequeﬁce listing'and a light chain
_polypeptide comprising an amino.acid.sequence represented
by amino acid Nos. 1 to 112 of SEQ ID NO: 41 in the

sequence listing.



atc gac tcc tcg gcc get ggc ctg gtc ttc ctc att act
gtg.gtt gtc 1680 Ile Gly Ser Ser Ala Ala Ay Leu Val
“Phe Leu Ile Ala Val Val val 545 550 555 560 atc gcc
atc gtg tat aac aga cgg ggadat gag cgt get gac tcg
gag 1728 1le Ala lle Va. Cys Asn Arg Arg Gy Phe G u
Arg Ala Asp Ser Qu 565 570 575 tac acg gac aag ctg -
“Bra fdcanhdbgey gapsdsEipgcost ghactoddawago 1776ndTYr : .
Thr A§p Lys Leu Gn Hs Tyr Thr Ser Gy H's Mt Thr
Pro & yaséﬁaggscé%n RP4YRSHtafe F@@Péf—él@attbeltamr@o
C, tac ac_ccc _aac 24 Lys Lle Tyr
%led Asge pq'%?% he P 3}9%%% %E% é%o NRs rh{%él &¥1A|t§<3595
s@qq]equ - tt a a_att gac.atc tcc tqgt
gtc aaa gﬂtlt% Qg‘é‘%a %é#f h%r%glyG%gla%%’epﬂllgp% %l u Clofngrﬁ\gbng
HHee ar8n s iVRlsel ddéafgp%egéthESb@ngﬁanghﬁza%? in
aaa aca ggg gag ttt gggc gag gtc tgc agt g c cac cfg
2 Geddencéag ildtang;y alda Ay G u Phe My G u val Cys
Ser Ay H's Leu 625 630 635 640 aag ctg cca ggc aag
aga gagaatightt cgagnapolagpepainde acomptisang 4968amiys
Leu Pro Gy Lys Arg Qu Ile Phe val Ala Ile Lys Thr
e (SPSIUEAT 6B PBEF entteg foc SEQC IRcYOgadaag tag cgc
C ac ttc ctg aac gaa gcc tcc 2016 Ser G 1ly Tyr Thr
S@gﬂ‘eﬁfﬁ LT ARG ARg aAslr}Q%ﬁe chédnsepPlEPrgrAlgesSepmpedsing
65 6/0 atc at 9c cag ttc gac cat ccc aac gtc atc,
R GOy RE Gar GE S60I PFFEREEIGPY R PRetRepdh &n
HH0 he¥de hligiHig Leu Qu Ay Val 675 680 685 gt acc
aag agc aca cCt gtg atg atc atc acc gag ttc atg gag

2al Bh12nc VBbaJheokysspens THE £1O f@hé@h%lﬁ e I
G u Phe Met A u Asn 690 695 700 g ¢ tcc ctyg gac tcc

ttt ¢yCcaCHgatRacRACnCBbl PB8pERde EEmBERs BLE 2O QY
Ser Leu Asp Ser Phe Leu Arg G n Asn Asp Ay dn Phe
affird salquedbe7 t@pZE5en2@d Al CSEQYIOt oyt gspenatgect t
cgg gyc atc gca get ggc atg aag tac 2208 III e Gn Leu.
sggluegcp Aestieg Ang @ yiphe AhaiAl poGypehbideysodyrising
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):
'1l) a heavy chain polypeptide'comprising an amino

acid sequence represented by amino acid Nos. 20 to 468 of

SEQ ID NO: 107 in the sequence listing or a heavy chain



725 730 735 <ctg gca gac atg aac tat gtt cac cat aac

ctg act gcc cgc.aac atc 2256 Leu Ala Asp Met Asn Tyr
Val His Ara Asp Leu Ala Ala Arg Asn |le 740 745 750

ctc gtc aac aac aac ctg ataelsgc aag gtg tcg aac ttt

ggg ctc tca 2304 Leu Val A sr Ser Asn Leu Val Cys Lys
val Ser Asp Phe Qy Leu Ser: 755 760 765 cgc ttt cta

3‘@' lé%t REB I EF Hal e BRLIROC 3CaE §edugRFegEEPERgented

: - ' Thr T
S A 7608 0e6° %5!%3?%@5%2 Eﬁgcg“%?fr
. t
o BB s T A Pro Gu Ala e Gn

Tyr 285a790gK95-800n £89 t14€ 866pkLLi B5CaRY
g%/a tggaagcgt accggcnal?t é?%ﬂatg 2448p Arjglg{y% Phné Thr

a8erd AlegruSerceAsppYasented 5§ atyhoCGayibl Ro¥al 2t 8839 of
810 815 Page 21 tgg gag gtq atg tcc tat ggg gag cgg
SE& Padit:o@lgdn ahg aequaace2496tifigpod B YabhoethSen
Tyr Ay GQu Arg Pro Tyr Trp Asp Met Thr Asn 820 825
PSIPePAG OGatCoaPE L1ai8Jaan geénat ecgdgseayegae repreggnted
ctg cca ccg ccc 2544 dn_Asp Val Ile Asn Ala Ile GQu
% %‘mﬂélﬁ *P;??LdAN@Stel%lPF@ PP8 PfoS88518480848%aiy ghe

tagc cc c.gcc cta-cac caa ctc atg ctg gac tgt tag
sé%éle %Z?qu%gnﬂsp Cys Pro Ser Ala Leu His Gn Leu Met

3beu Aﬁpag¥§bgag g%Hs?épiﬁ ao§69hga§ogfgwf$§Z@gza?%ﬁys

Cgg ccc aag tt¢ ggc caa att gtc aac acg c

As I,S P I
et atefoole go e Ple QA e Moptal,

aadd ageueheceaaapgescatgddby 68€n6t 6c268880sASPolys Mg of
Ile Arg Asn Pro Asn, Ser Leu Lys Ala Met Ala Pro Leu

SE85 IPOO0893 07t ¢o ot aaquahceadtseliggCeAdCh gl Coigt O@€ain
c%c acg atc ccc gac tac 2736 Ser Ser Gly Ile Asn Leu
PRy PERL 106U CABRrABGNThEN| pBiPpoapsd ??qu9@©e9©6pﬁé£bnted
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 followiﬁg 1) and 2):

1) & heavy chain pblypeptide comprising an amino

acid sequence represented by amino acid Nos. 20 to 468 of

SEQ ID NO: 139 in the sequence listing or a heavy chéin

polypeptide comprising an amino acid sequence represented



acc agc ttt aac acg gta aac gag tgg ctg gag gcc atc
aag atg gag 2784 Thr Ser Phe Asn Thr Val Asp Gu Trp
Leu Gu Ala Ile Lys Met Gly 915 920 925 cag tac aag
gag agc ttc gcc aat gcc ggade¢c acc tcc ttt gac gtc
2832 dn Tyr Lys Qu Ser Phe Ala Asn Ala Ay Phe Thr
Ser Phe Asp Val 930 935 940 gtg tct cag atg atg atg
BaFyde & cNescgd fgtte §&§ §fc SES: It §0288d7 Val tS@r
d n Met I\/tetGIuAspIIeLeuArgVaI Gly Val Thr
Bkt gg@t@“@@ 9@(51 get ggc cac cag aaa aaa atc ctg

Ivs bysel 1eotEae serlrﬂép%lﬁe@%%mwgﬁ“s%?ég 50

: t gt .t '
a%lgil%% Sries el%%r%%“enq:%@ %éé afh% Il%Gﬂugag %8 ggg of
§@§Q333Q)<a&¢?1%8Qhe<%%%ﬁe38£ ig%%ﬁnéogg %a@ 8H§ chaln
<400> 20 Met Ala Leu d Arg Leu

ﬁdﬂyﬁsytﬂadJddmprh%unglaﬁ 1015 aéh@ é%%ugaheckggghgented
Thr Leu Met Asp Ser Thr Thr Ala Thr Ala Qu 20 30

eprdne Bl dvitiosvall 1Hte PBO Bifo S8er IG WOTr p3@E tinGiHe
Val Ser Gy 3540 45 Tyr Asp Gu Asn Met Asn Thr Ile
mIense histdng.vVal Cys Asn val 50 55 60 Page 22 Phe
Gu Ser Ser. Gn Asn Asn Trp Leu Arg Thr LyS Phe Ile
%g AR aneS’O?éWSO%BlSN@@@? Pha FPLloving k) B a

t_L Ph Val 85 90. 95 Cys Ser Ser
e %?o ShF=VA chrbn YL ERFP B LSrer i T Phes st

0% g@%u%%@e represented by amino acid Nos. 20 to 468 of
SEQ ID NO: 139 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: 123 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: 147 in the sequence listing and a light chain
polypeptide comprising an amino acid seguence 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 derivéd 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):



Leu Tyr Tyr Tyr Qu Ala Asp Phe Asp Ser Ala Thr Lys
Thr Phe Pro 115 120 125 Asn Trp Met Gu Asn Pro Trp
Val Lys Val Asp Thr Ile Ala Ala Asp 130 135 140 G u
Ser Phe Ser G n vai Asp Lewuddy Ay Arg Val Met Lys
Ile Asn 145 150 153 160 Thr GQu Val Arg Ser Phe Ay
Pro éal Ser Arg Ser Ay Phe Tyr Leu 165 170 175 Al a
Phe G'n°AS® 'V)’:’%péll)‘?e(}c?m@éswﬁ 88r apéno| peidl gewypnce

8o R R0 By WS LB 005 o b L

rs . Thr Ser Leu Val Ala Ala Arg
i—r?utt%lo %%Iﬂzegoﬁérl %’s Ile Ala Asn Ala u G u Vval

a e mp¥h siAg°ak3 m 1 e
gspya val Prp%lgp%pl‘e?[gl tgﬁ @e& Pf% % | Zﬁé aéQd %a é\%@

@@re%&e?cﬁ(bﬁ%ﬂrw ia H@as .Phe t@ l11/§| %fValeQGIlfb &‘én 39
@y Thr vVal Cys Arg Gy Cys 260 265 270 Pro Ser dy

hrtiRfhesdgieerilea JAsatiG@gy Ay Asp Au Ala Cys Thr Hi s
275 280 285 Cys Pro Ile Asn Ser Arg Thr Thr Ser Gu
Ay A aaTIP?PlA@ﬁP@}@leVGIOTng@1295a806m®ys AcgdAsagGeyce
Tyr Tyr Arg Ala Asp Leu Pro Leu Asp Met Pro 305
Ry FH 3828 DYopERiTIRY <5"F’f=iLrd INGS -Prlo tSerl 1A @ fPSEQGIR NPa 37
Val _lle Ser Ser .Val .,Asn 325 330 335 Page 23 G u Thr
oS PRSNGSR 1&SFEA% Thr Pro Pro Arg Asp Ser GI y

E;y 4%4% §%§é§§85fdg g%ﬂeﬁﬁgléggaggamgég ag}a Ef?u%$%§

%ﬁ: Tﬂnt@cg h@’%m@% %%de‘%% all @o 1-Dér o’%l %E%r%DAE\Ie
370 375 380

in the sequence listing;

5) a polypeptide comprising an amino acid sequence
represented by amino acid Nos. 20 to 468 of SEQ ID NO:
107 in the sequence listing; -

6) a polypeptide comprising an amino acid seguence
represented by amino acid Nos. 20 to 468 of SEQ ID NO:
115 in the sequence listing;

7) a polypeptide comprising an amino acid sequence
represented by amino acid Nos. 20 to 138 of SEQ ID NO:
107 in the seguence listing;

8) a polypeptide comprising an amino acid sequence
represented by amino acid Nos. 20 to 138 of SEQ ID NO:
115 in the sequence listing;

9) a polypéptide comprising an amino acid sequence
represented by amino acid Nos. 21 to 239 of SEQ ID NO: 91

in the sequence listing;



An Leu Ay Leu Thr Qu Pro Arg Ile Tyr Ile Ser Asp
Leu Leu Ala 385 390 395 400 His Thr @ n Tyr Thr Phe
Qulle dn Ala Val Asn Ay Val Thr Asp 405 410 415
@n Ser Pro Phe Ser Pro A ngghe Ala Ser Val Asn Ile

Thr Thr Asn 420 425 430 Gn Ala Ala Pro Ser Al a Val
Ser Ile Met Hs Gn Val Ser Arg Thr 435 440 445 Val
Asp $& I EOi“HPeEéadSepompplseﬁg@ﬁ WénﬂspcginS@g@ence

455 460 Val l1le L Asp
SRHESRRR AR, Ay STANP B Ssiooa g1 #6524%00478EaBD Hge 99
Il e .Lys Ser Pro Thr Asn Thr Val Thr
@;Incrg% H}B'él &ég%sy E(reU rLSS Alra Gln Alra IIeI Tyr
Val Al 0 51 Val Al a
Glay EL’??’ ggoxgg yrgd @o@[)glg gl\gx? qjg_?r?%hegéd Sﬁ.%uence
M r & 220 R323miHY Eil 'ﬁlo% G2l1 Fyr 1@4no¥hrSEéerIDl NB: o1

A@n Au Lys Leu Pro Leu Ile 530 535 540 11

iSert b asefu@ndey 1lieut iVe); Phe Leu Ile Ala val Val Val

545 550 555 560 Ile Ala lle Val Cys Asn Ara Arg Ay

Phe .Gl Ar goAymepspdSeropuisbss &70abiho Tyeidhsedspnce

Lys ' eu Gn Hs Tyr Thr Ser Ay Hs Mt Thr Pro Ay

BH0 585 1590 byvsmings adid Tps.| Pé Aop1BAooPhSEThEDTHE: 99

G u Asp Pro Asn Ju Al a 595 600 605 Page 24 Val Arg

1@ l}hﬁwéeﬂu&nﬁ% l@lsﬁllnlge Asp IIe Ser C,ys Val Lys Ile
}061562098 % %%Glucl?heel

eyBOSEPBFy R Sopeniseh %%oafe © 6D | 5RAFRRCE

f%?%é@é%t%ésb@r%ﬁgﬂﬁ Bbﬁdp%%svabOAk% L¥SSEBrIbeHO:
Lys 645 0 65
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 sequence.
represented by amino acid Nos. 20 to 138 of SEQ ID NO:
139 in the sequence listing:;

16) a polypeptide comprising an amino 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 sequence
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;



Ser Ay Tyr Thr Gu Lys Gn Arg Arg Asp Phe Leu Ser
GQu Ala Ser 660 665 670 Ile Met Ay Gn Phe Asp Hi s
Pro Asn Val Ile His Leu Au Ay Val 675 680 685 val
Thr Lys Ser Thr Pro Val Metijdde Ile Thr G u Phe Met
G u Asn 690 695 700 dvy Ser Leu Asp Ser Phe Leu Arg
Gn Asn Asp Ay Gn Phe Thr Val 705 710 715 720 1Ile
G n &) VaPodvperptdeegompgiclipgl e AmanAl ac@dylswapence
Lys Tyr 725 730 735 Leu Ala Asp Met Asn Tyr Va i s
%%Fgr%%%ltfecﬁ DN £ &G MNP €1 740 1345 of5$EQd DVAI:
Ser,_ . Asn Leu Val Cys Lys val K Ser Asp Phe Gy Leu
@Zgr] I g1 615 SHEE CoAL Yed™ u , Asp AS?SI Thr SelrL Asp
Pro I r. JAl . 775 1780 . S
Ile ém ;gly Oxpge?réﬁd‘?hrokﬁgl%rzgg g a"fl 8¥égn¥?%¥fnce
¢ ; : T a I, L
Ty TS A et 08 810 418 T 57 GAVAY:
Mt iSerchkyrseduenddl 1A iR Tyr Trp Asp Met Thr Asn
820 82 830 G n Asp Val Ile Asn Ala Ile Au Gn Asp Tyr
g Cobe FoosErbyProdoBfd558404845 (MERMABP-CYsS3Bro Ser
Ala Leu Hs Gn Leu Met Leu Asp Cys Trp G n 850 855
¥50 ThepsmagpeAhgbAsdodasSHr§SPrd LFERRhBPELYSEN. he
Val Asn Thr Leu 865 870 875 880 Page 25 Asp Lys Met
1e ArRhASRPPHLASALSEPMPREiLySNArhanREt AL Az@dobY eu
885 890 895 Ser Ser Gy lle Asn Leu Pro Leu Leu Asp
RPN & tprsaRep oYY 2h666°605 SSI6CPAr TSR BhE Asn

aggfolb\gé%eés%cgo%dlﬁu% Lteouc agmél E_lL Itloe 3'6){3 Vet Gy 915

40 A pharmaceutical composition 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
gfoup 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 ;s a tumor
expressing EPHAZ2.

43. A polynucleotide encoding an antibody according 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 gag Cctc cag gca gcc cgc geoc tgc ttc gcc ctg ctg tgg ggc tgt 48
Met Glu Leu GIn Ala Ala Arg Ala Cys Phe Ala Leu Leu Trp Gly Cys

1
gcg
Ala

gac
Asp

2y

tac
Tyr
65

ctc
Leu

[a}le]
Yy
jagi{e}

Ser

gac
ASp

att
Ile
145

agtg
val

ctg
Leu

ttt
Phe

aaa
Lys
50

atg
Met

cgc
Arg

ctc
Leu

Tcc
Ser

tac
Tyr
130

gcg
Ala

aag
Lys

Gn Tyr Lys Au Ser Phe Ala Asn Ala Ay Phe Thr Ser
Phe Asp Val 930 935 940 Vval Ser G n Met Met Met Qu
Asp Ile Leu Arg Val dy Val Thr Leu 945 950 955 960
Ala Ay Hs Gn Lys Lys Ile Leu Asn Ser Ile G n Val
Met Arg Ala 9@BoPN2e9/bs1@Nne Met Asn G n Ile Gn Ser
Val du Val 980 985 <210> 21 <211> 30 <212> DNA
DADHRBE ANKYP| QMERNSed¥RE® <220> <223> PCR prinmer 15
< g@d’aog ta tgactctgca gaggcta 30 <210> 22
Aggg%EHé% a%g 12>%%)NA <213> Artificial sgggence <220>
DERPRB3FPPCR prinmer 16 <400> 22 aaagat atct catggcaact

Jt ci cgt_ qusto <210> 23 <211> 22 <212> DNA <213>

285 E?gsi_gg Sequence <220> <223> PCR priner 17 <400>

23 caccatagag ctagcagcct to 22 <210> 24 <211> 21
16212> DNA

PatentIn version 3.4

1

2931

DNA

Homo sapiens

cbs
(1)..(293L

1

5 10 15

gcc gcg gcc gcg gcg geg cag g?c aag gaa gtg gta ctg ctg 96
Ala Ala Ala Ala Ala Ala GlIr Gly Lys Glu va gg? Leu Leu
20 25

gct gca gct gga ggg gag ctc ggc tgg ctc aca cac ccg tat 144
Ala Ala Ala G?y Gly Glu Leu Gly Trp Leu Zgr His Pro Tyr
35 40

ggg tgg gac ctg atg cag aac atc atg aat gac atg ccg atc 192
G?y Trp Asp Leu Met Gin Asn Ile Met Asn Asp Met Pro Ile

tac tcc gtg tgc aac qt? atg tct g?c gac cag gac aac tgg 240
Tyr Ser val Cys Asn val Met Ser Gly Asp Gln Asp Asn Trp
70 75 80
acc aac tgg gtg tac cga g?a gag gct gag cgt atc ttc att 288
Thr Asn Trp val Tyr Arg Gly Glu Ala Glu Arg Ile She Ile
85 90 5

aag ttt act gta cgt gac tgc aac agc ttc cct g?t g%c gcc 336
Lys Phe Thr val Arg Asp Cys Asn Ser Phe Pro Gly Gly Ala
100 105 110

tgc aag gag act ttc aac ctc tac tat gcc gag tcg gac ctg 384
Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Ala Glu Ser Asp Leu
115 120 125

ggc acc aac ttc cag aag cgc Ctg ttc acc aag att gac acc 432
G?y Thr Asn Phe GIn Lys Arg Leu Phe TZB Lys Ile Asp Thr
135 1

ccc gat gag atc acc gtc agc agc gac ttc gag gca cgc cac 480
Pro Asp Glu Ile Thr val Ser Ser Asp Phe Glu Ala Arg His
150 155 160

ctg aac gtg gag gag cgc tcc gt g%g CCg CtC acc cgc aaa 528
Leu Asn val Glu Glu Arg Ser val Gly Pro Leu Thr Arg Lys

page 1




sy

tcc
Ser

gcc
Ala

act
Thr
225

gaa
Glu

att
Ile

tgc
cys

cccC
Pro

acc
Thr
305
gcg
Ala

gcc
Ala

gac
Asp

tgc
Cys

tac
Tyr
385

gac
ASp

ey

agc
Ser

<213> Artificial sequence Page 26 <220> <223> PCR
prinmer 18 <400> 24 tcccactggc acgtccagac ¢ 21 <210>
25 <211> 3804 <212> DNA <213> Honp sapi ens <400> 25
ccgcggecge ccccttcacc atggagctgg cggecttgtg ccgcet ggggg
ctcctcctcg 60 ccctettgec ccccggagcc gcgagcaccc
aagt gt ggac cggcacagac atigaagctgc 120 ggeatvsccgcc
ot cagt%ccgag gcccacctgg gcatgctccgEccacgtctgc %%gggctggg
C 3gpcLy Fgg% 9g§$a %ﬁ t cdcac
Phe %%%tﬁé%?g c %gt%%cﬁ c%?? 9%%%%593%@%%%&9&&9
cagggctacg tgctcatcgc tcacaaccaa gtgaggcaag 300

gtc tergactgcatzmaag awggyoatacgt age cCThgot ot t gaggat
val begtvat g%gcT%Gyst%@cgéf gcP %éﬁ%\%&%gﬁﬁgﬁ%a
acéataccac ccctgtcaca ggggcctccce caggaggcct
cac gtgggagriggacaatt t@gaaggceircacagaa gattcttgaaa gggglﬁét
His BBO Prpg@tucaiarg@geg@acé ¥CE§ 8 g tR@cS eIy &k aclgat
210 tttgtggaag gaddtcttcc 540 acadflacaa ccagct gect
gt 5&@@%@05&%@@@ agLaRaEClet 6590y 0at! GEF 3BE &_&0 720
va ga:etgisfcﬁrrcc%tvg gttanag1gg°dtactz@§c/a gotoggumagsa gttctgag
gatt gt caga?®60 gcct gacgeg éitt gtct gt gccggt%@ct
9% 9 QOPCC LG HGCHACTE f cBFIAGt 8&ca 768
LR A S g U S S
780 cci4gcctcca cttcaaccd® agtggcatct gtdgagctgca

(égccacc caccet 840 C t g
org Edaliclil s S clibast oo RIITRGAIE b

gct giegt gac t gcct gt ccesbacaact acc tttckaegga cgtgggatcc

ca t caccctcgc960 tctgccccpt 3caca%ccaatga%%tgacag 864
c12 Ehbadiet o Ancieatiin Foindind it hiCdlnce
gbgtgcccga gtgtgcpgd g gtctgggcat ggggcacttg cgagaggtga
1080 gggcag%tac cagt%%cg%}C?tccaggggtattgctggctg 912
tgc gaagEdgalc EEt3gg 1 t cgggg gc
§¥¢ tft gat'gnty "ae C%C %%%Shé anxtall %é%%o%bocgé%ag %g%o
cagagcagct ccaaatgttt gagactctgg aagagatcac aggttaccta
tcC ttgcagast tay 9ka6dRa @ ¢%§cb coagret GETICanaiict eaycy 960
ser (¥t Titagha %Bt@é‘aﬁgif t E¥g4geat 21570 ' hatt §§§ca
caat ggcgcc tactcgctga ccctgcaagg gctgggcatc agct ggcetgg
tcg B380ccy@6t gractygs act gagggeaa oct goge agt %s}ga@tcggrﬁgct 1008

ser d@ﬁc&%ﬁ:%ﬁ T@ac/artgceaecprmg% Ala Pro His LS;(S?LSJ

gtg ggc atg ggt gcc aag grg gag ctg €gc tgg acg ccc cct cag 1056
val Gly Met G?y Ala Lys val Glu Leu Arg Trp Thr Pro Pro Gln
340 345 350

agc ggg ggc cgc gag gac att gtc tac agc gtc acc tgc gaa cag 1104
Ser G?y G?y Arg Glu Asp Ile val Tyr ser val ggr Cys Glu Gln
355 360 5

tgg Ccc gag tct g%g gaa tgc ggg ccg tgt gag gcc agt gtg cgc 1152
Trp Pro Glu Ser Gly Glu Cys Gly Pro Cys Glu Ala Ser val Arg
370 375 380

tcg gag cct cct cac gga ctg acc cgc acc agt gtg aca gtg agc 1200
Ser Glu Pro Pro His Gly Leu Thr Arg Thr Ser val Thr val Ser
390 395 400

ctg gag ccc cac atg aac tac acc ttc acc gtg gag gcc cgc aat 1248
Leu Glu Pro His met Asn Tyr Thr pPhe Thr val Giu Ala Arg Asn
405 410 415

gtc tca ggc ctg gta acc agc c€gc agc tftc cgt act gcc agt gtc 1296
val ser G?y Leu val Thr Ser Arg Ser Phe Arg Thr Ala Ser val
420 425 430

atc aac cag aca gag CcCC Ccc aag ¢gtg agg ctg gag ggc cgc agc 1344
Ile Asn Gin Thr Giu Pro Pro Lys vVal Arg Leu Glu Gly Arg Ser

Page 2
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acc
Thr

cga
Arg
465
agc
ser

ctg
Leu

Glu

ccg
Pro

gt
va
545

agg
Arg

tcc
Ser

aca
Thr

cat
His

ety

625

gt
va

cga

Arg va

cac
H1s

atg
Met

cgg
ATg

tctgcttcgt gcacacagtg ccctgggacc agctctttcg gaacccgcac
caagctctgc 1500 tccacactgc caaccggcca gaggacgagt
gt gt gggcga aggcctgccc tgccaccagc 1560 tgtgcgceccg
agggcact gc tggggtccag ggcccaccca gtgtgtcaac tgcaaccagt
620 Page 27 tcc tcgggg ccaggagt g¢, gt ggaggaat
caagt act gcaggg C cccagggagt 1680 at gtgaatgc
acc €@p@eaciy@t gtd geeotdr agacaet gagicdgt £agess g art 99ctigay
Thr deQeutpaceiptset TrggaecdggagPoetrgackragtlgtahgeect g
450 tgcccactat aadgaccctc 1800 cct¥€t gcgt ggcccgcetge
g c ct ct t 144
S a0t Uhsc s At g go0gc 6y asLaghe Ckacas et caactas
acccactcct41@20 gt gt ggacct 4ggat gacaag ggctgé&bcg
cac ﬁ?@a ag agccagccct ctﬂiggtcc 1980 tc%;ctctgc 4
e g Bt g9 ciptodt 0 Sabtngtadls 113 goodtet
t@gucaagcg acggcaggag aagatccaga agtogcacgat
gcggagactg ct gcagaaaa 2100 ctagt gaaccgctg _
255 ettt Rga e tan gl aculany glbo” 10
@gaaga gac agctgogggaaggtga aggtgq@tgg atctggcgct
tttggcacag 2220 tctacaaggg catctggatc cctgatgggg
ggc 9 ataucca g gc@eﬁ @i ﬁcz acggtaettgg 1584
Gly ? Gt¥cda ? Hizafa’ hdatdsd g at acgtga
4 tggctggtgt gggctcccca tat at cf ccc gccttctggg
gag g aoicgc @ aacatgcacy tgcyaaraca tt 1832
g;g !gcsc,eét%\ Y9 Agets cf\&%icg ig&k% %C@%%aa\@é %
gcggacgect gggetcccag gacctgctga actggtgtat gcagattgcc
gtc aagagaatgn g2526kg gﬁia;?e gggattgt acgagtretcat agaca 1680
val ggga@ta@,cvegclt@ggéé gtg@t Y cRhe2BBO Tiagigt Atz aa
ccat gt caaa >aP't acagact tcgggergge tcggetgetg g2att gacg
agg 2840Giacagaragadia@ egatygaga! QguRdcargPttoeLcateaa 1728
Arg Ot ggainggog Act ggagiheg 12706 Prrbciiccgsi yadc Pbacc
caccagadty atatgtggag ttaftQgtgtg act gt gt gy 2760
aag 3961481 08¢ L1 Qgecct@agggtatca%ecaw%%kcs& 2gECCo9nag
Lys 8k€CElugate s trgetiggaays THeoagaged st gracacaac
CCcCcCct ctg caccattgatH@tctacatga 2880 >%cat ggt caa

t ggat at t actc aa C Ca tatC Cc ttag
ra 2ol PRl alscahot ok ane o hot BhEor

g9tcat ccag aat gaggaot 3000 - tgggccﬁa@c cagtcccttg

caccacct tctacc tc act act gac aca 30
s Wibaiingts g R R BT R Sifooocit?
glottc 15 accct'gcccc gagedct ggg ggcat agtcc
accacaggca ccgcagctca tctaccagga 3180 gtggcagtgg

N AR e IR e e e

t ggt gacct g ggaat ggggg 3300 cagccaaggg gctgcaaagc
CCg GitgCceTaeht AMIgacT ctagaac OECctHWSatRc 60 1968
Proé@gaﬁﬁb%§§‘aﬁté%%dé*gLﬁiéggﬁbdg YT qgét dc ft gccecce
ctgacctg 3420 gcccccagcc tgaatatgtg aaccagccag
gt ?a_iagt taagcc gﬁ:g:(mtct g?ccgcccz(:tg;ag 3480 ttc agc cac 2016
Asp Phe Leu Glu Ala EG¥ Ile Met G y GlIn 298 Sser His
660

aac atc atc cgc cta gag g?c gtc atc tcc aaa tacC aag ccc atg 2064
Asn Ile Ile Arg Leu Glu Gly val Ile Ser Lys Tyr Lys Pro Met
675 680 685

atc atc act gag tac atg gag aat g?g gcc ctg gac aag ttc ctt 2112
Ile Ile Thr Glu Tyr Met Glu Asn Gly Ala Leu Asp Lys Phe Leu
690 695 700

gag aag gat ggc gag ttc agc gtg ctg cag ctg gt g?c atg ctg 2160
Glu Lys Asp Gly Glu pPhe ser val Leu Glin Leu Val Gly Met Leu
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ctc
Leu

gct
Ala
865

ctc
Leu

agc
ser

Ty

(ALt

cgt
Arg

aag
Lys

gcc
Ala
770

ccg
Pro

agc
Ser

tac
Tyr

TtcC
Phe

atg
Met
850

gac
Asp

aag
Lys

acg
Thr

gag
Glu

tac
Tyr
930

agg
Arg

Ctg
Leu

aggcccctct gcctgectgec cgacctactg gtgccactct ggaaagggcc
aagactctct 3540 ccccagggaa gaat ggggtc gt caaagacg
tttttgecctt tgggggtgcc gtggagaacc 3600 ccgagtactt
gacaccccag ggaggagcta cccctcagcc ccacactcct cctgccttca
3660 Page 28 gcccaacctt cgacaacctc tattactggg
accaggacccyggcagagcegg ggggcigcac 3720 ccagcagett
caaagggaca cctacggcag agaacccaga gtacctgggt ctagacgtgc

gca t &a8 yggtr gcogcege 3804aa<2409t26 <22268
%ﬁ?éﬁiégng%?¥@139@NE§g %Cﬁ%§§5”£%@0$$Q§YIP@WG n Leu
Val Gr“Ser dy Pro 1 <210> 27 <211>'11 <212> PRT
g2132g M¢ts gusedk Usac s40Qxc2dtAspc \G@je deu chtgrthr Ganse

@@r; eyl By LAsD I1e BeuQVak2s0SepgAxp1er @l <212>
PRT’2913> Mus muscul 6% <400> 28 G n 1% G n Leu Va

\%ﬁnt&rga@ Yttngﬂ@c dep 8210 g%‘fgla]aﬁ d& g52ldz PRI 2304

J18er Msp Pus@llusu s4007g2%aAspu\al AgquaMetrrohr G n
Mr Pro Leu Ser L& Pro Val Ser LetfGdy 1 5 10 15
acc tac acc acc agt ggc g?c aag atc ccc atc cgc tgg acc 2352
Thr Tyr Tnr Thr ser Gly Gly Lys Ile Pro Iie Arg Trp Thr
775 780
gag gcc att tcc tac cgg aag ttc acc tct gecc agc gac gt 2400
Glu Ala ITe Ser Tyr Arg Lys Phe Thr Ser Ala Ser Asp va
790 795 800
Tttt ggc att gtc atg tgg gag gtg atg acc tat ggc gag cgg 2448
Phe Gly Ile Vval Met Trp Glu val Met Thr Tyr Gly Glu Arg
805 810 815
tag gag ttg tcc aac cac gag gtg atg aaa gcc atc aat gat 2496
Trp Glu Leu Ser Asn His Glu val Met Lys Ala Ile Asn Asp
820 825 830
Cgg Ctc ccc aca ccc atg gac tgc ccc tcc gec atc tac cag 2544
Arg Leu Pro Thr Pro Met Asp Cys Pro Ser Ala Ile Tyr Gin
835 840 845
atg cag tgc tgg cag cag gag cgt gcCcc cgc cgec ccc aag ttc 2592
Met Gln Cys Trp GIn Gln Glu Arg Ala Arg Arg Pro Lys Phe
855 860
atc gtc agc atc ctg gac aag ctc att cgt gcc cct gac tcc 2640
Ile val Ser Ile Leu Asp Lys Leu Ile Arg Ala Pro Asp Ser
870 875 880
acc ctg gct gac ttt gac cCc cgc gtg tct atc cgg ctc ccc 2688
Thr teu Ala Asp Phe Asp Pro Arg Vval Ser Ile Arg Leu Pro
885 890 895
agc g?c tcg gag g?g gtg ccc ttc cgc acg gtg tcc gag tgg 2736
Ser Gly Ser Glu Gly val Pro Phe Arg Thr val Ser Glu Trp
900 905 910
tcC atc aag atg cag cag tat acg gag cac ttc atg gcg gcc 2784
Ser Ile Lys Met Gin Gin Tyr Thr Glu His Phe Met Ala Ala
915 920 925
act gcc atc gag aag gtg gtg cag atg acc aac gac gac atc 2832
Thr Ala ITe Glu Lys val val Gln Met Thr Asn Asp Asp Ile
935 940
att g?g gtg cgg ctg ccc ggce cac cag aag cgc atc gcc tac 2880
Ile Gly val Arg Leu Pro Gly His Gln Lys Arg Ile Ala Tyr
950 955 960
Ctg gga CtC aag gac cag gtg aac act gtg ggg atc ccc atc 2928
Let Gly Leu Lys Asp Gin Vval Asn Thr val Gly Iie Pro Ile
965 970 975

2931
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Asp G n Ala <210> 30 <211> 27 <212> DNA <213>
Artificial sequence <220> <223> PCR prinmer DB3F1
<400> 30 cagatccagt tggtgcagtc tagacct 27 <210> 31
Page 29 <211> 32 <212> DNA <213> Artificial sequence
<220> <223> PCR primer M GQAEVR1L <400> 31 aagatatctc
<10> ,atttacccgg agtccgggag as 32 <210> 32 <211> 26 <212>
<211- obPNA <213> Artificial sequence <220> <223> PCR pri ner
<212> PRK19EI F1 <400> 32 aagaattcat gaagttgcct gttagg 26
<213> Hepq (ERP3<211> 32 <212> DNA <213> Artificial sequence
<4005 ,<220> <223> PCR primer KEVRL <400> 33 aagatatctt
aacactcatt cctgttgaag ct 32 <210> 34

Met Glu Leu Gin Ala Ala Arg Ala Cys Phe Ala Leu Leu Trp Gly Cys
1 5 10 15

Ala Leu Ala Ala Ala Ala Ala Ala Gin Gly tys Glu val val Leu Leu
20 25 30

Asp Phe Ala Ala Ala Gly Gly Glu Leu Gly Trp Leu Thr His Pro Tyr
35 40 45

Gly Lys Gly Trp Asp Leu Met GIn Asn Ile Met Asn Asp Met Pro Ile
50 55 60

Tyr Met Tyr Ser val Cys Asn val Met Ser Gly Asp Gln Asp Asn Trp
65 70 75 80

Leu Arg Thr Asn Trp val Tyr Arg Gly Glu Ala Glu Arg Ile Phe Ile
85 90 95

Glu Leu Lys Phe Thr 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 GlIn Lys Arg Leu Phe Thr Lys Ile 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
165 170 175

Gly pPhe Tyr Leu Ala Phe GIn Asp Ile Gly Ala Cys val Ala Leu Leu
180 185 190

Ser val Arg val Tyr Tyr Lys Lys Cys Pro Glu teu Leu Gln Gly Leu

Ala His Phe Pro Glu Thr Ile Ala Gly Ser Asp Ala Pro Ser Leu Ala
210 215 220

Thr val Ala Gly Thr Cys val Asp His Ala val val Pro Pro Gly Gly
225 230 235 240
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Glu

Cys

Pro

Thr
305

ASp

Cys

Ser

Thr

465

Ser

Leu

<211> 1350 <212> DNA <213> Mius nuscul us <220> <221>
CDS <222> (1) .. (1350) <400> 34 cag atc cag ttg gtg
cag tct g a cct gag cta aag aag cct agga gag 48 Gn
Ile Gn Leu Val Gn Ser Ay Pro Qu Leu Lys Lys Pro
Gy Qu 15 10 15 aca gtc aag atc tcc tgc aag act
O d L L c T s Ile
clu gfd 4 gsgltsgqéccgsséﬁ & S shp e Pl ‘é%l Flfﬂi/ér 20 25
30 tca atg cac tag atg aag cag act cca gga aag ag t
a aaa ta ro e r n Ala
Gly éﬁ% %Syuf_uy%y Gs/nLéﬁa Igig E L§§5 *ﬁoé‘/% C 1?ag ata
aac acc tac act aoa aag cca aca tat act oat aac ttc
12 GV Trp Il.e Asn Thr Tyr G u Pro Thr Tyr
Gin A%% %pD%ﬁr@tﬁgy5§f‘§§”8d-yéa5h%éﬂ”c’%§ PRt St c tct
g aaa acc tct gcc agc act gcc ttt 240 Lys Ay Arg
Phe Ala Phe Ser Leu GQu Thr Ser Ala Ser Thr Al a Phe 65
Cys 76U 75 UgOYS P %&g““&‘t dhaadeeUaBEo ogteg ARaCHaC Yaly gac acg
get aca tat ttT’tgt 288 Leu GHI1e Asn Asn Leu Lys
Asn A u Asp Thr Ala Thr Tyr Phe Cys Page 30 85 90 95
Ser gya @wcctaﬂsw:nluagly tPhe Rjmasnaaigaera 6in gage Prc tgg
gac caa gadi836 Ala Thr TyPlTyr Ara Tyr A u3A g Asp
Phe Asp Tyr Trp Gly Gn dy 100 105 110 acc act ctc
Ser @8 BHoCcyCohtCargaeco daa SOaAAEPrgcEicTar t gtrc tat
384 ThB25hr Leu Thr Val3¥er Ser Ala Lys 3fr Thr Al a
Pro Ser Val Tyr 115 120 125 cca ctg gcc cct gte tat
val %ﬁ? ®¢6M§CLysgﬂ§1 te (40 Aghar@cthiClhrac 434 chBro Leu
al

Cys Ay Agp Thr Thr Ay S80Ser Val Thr
Leu 130 135 140

ser Gly Gly Arg Glu Asp Ile val Tyr Ser val Thr Cys Glu Gln
355 360 365

Trp Pro Glu Ser Gly Glu Cys Gly Pro Cys Glu Ala Ser val Arg
370 375 380

ser Glu Pro Pro His Gly Leu Thr Arg Thr Ser val Thr val Ser
390 395 400

Leu Glu Pro His Met Asn Tyr Thr pPhe Thr val Glu Ala Arg Asn
405 410 415

val Ser Gly Leu val Thr Ser Arg Ser Phe Arg Thr Ala ser val
420 425 430

TIle Asn Gln Thr Glu Pro Pro Lys val Arg Leu Glu Gly Arg Ser
435 440 445

Thr ser Leu Ser val Ser Trp Ser Ile Pro Pro Pro Gin Gln Ser
450 455 460

val Trp Lys Tyr Glu val Thr Tyr Arg Lys Lys Gly Asp Ser Asn
470 475 480

Tyr Asn val Arg Arg Thr Giu Gly Phe Ser val Thr Leu Asp Asp
485 490 49

ut

Ala Pro Asp Thr Thr Tyr teu val GIn val Gln Ala Leu Thr Gln
500 505 510
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Glu
Pro
val
545
Arg
Ser
Thr

His

His

Arg

Cys

Glu

g atgc ctg gtc aag gqt tat ttc cct Gag cca gt~ acc
ttg acc tgg 480 Gy Cys Leu val Lys Av Tyr Phe Pro
GQu Pro Vag Thr Leu Thr Trp 145 150 155 160 aac tct
gaa tcc ctg tcc agt ggt atg cac acc ttc cca act gtc
ctg 528 Asn Ser .y Ser Leu Ser Ser Ay Vai H's Thr
Gly Bhe Py oalal alvaderLeys ¥85 HIZOG W Fhec@lp frot Laacsastc tac
aét ctc agc agc t e&d atg act gta act“tcg agc 576 dn
Ser Asp Leu Tyr Thr Leu Ser Ser Ser Val Thr Val Thr
Glu 88y sserch8@sd85u180a vatcriteggl e adyaes] edg Madcclt ¢ acc
530t gc aat gtg gc®xac. ccg gca aad0624 Thr Trp Pro Ser
Gn Ser Ile Thr Cys Asn Val Ala H's Pro Ala Ser 195
val 480 205 80 a8CC AR G119 BAC Ga@gahaaaneatxneaag £EL aga
gag ccc acasatc aag 672 Seb>Thr Lys Val Asps5&ys Lys
Ile Au Pro Arg Ay Pro Thr Ile Lys 210 215 220 ccc
t aaa_t c ggt nma
wro 485 S0s PR &I B Plosy S e S R e B o e
Leu Leu Ay Gy Pro 225 230 235 240 tcc gtc ttc atc

ca at ct t c 768
Lys §§F g@%l G%hé‘e SF’he %e% %rsoTﬁ Gaﬁé%gAsr% 5a{ Leu
Met 1le Ser 245 250 255 ctg agc ccc ata atc aca tgt
atg gtg gtg gat_gt gag aac 816 eu_sSer Pro
Twzgw AFI Pk sEy 8T VA g'av%ﬁ ppf\?aThs TSN A
265 270 cca ga atc cag atc aac tgg ttt atg aac
aac gtc aaa ata cac aca 864 _Pro [1) val dn lle Ser
Pro Tep Qﬁe\’WbITnAsg §§ﬁnva15 @l Val Sy $17H1Y298 58D 285
610act cag aca caflacc cat aga gag %gat tac aac agt act
ctc cag gt 912 Ala G1l r. Thr Gn Tnr His Ara A u Asp
GluTyal AsniLBercTinmMet elguArye Vit S290S€2951800sgeXs &d¢ acc
ctc ccc atc3¥ag cac cag gac ®¥gg atg aot ggc 83% gag
960 Val Ser Ala Leu Prolle Gn H's @n Asp Trp Mt
proSern A riiysiyd ohd0zu3l 315 30Ty trerada tyc Gdag gtc
aac aac 6daa aac ctc cca §2@& ccc atc eaa ad® 1008 Phe
Lys Cys Lys Val Asn Asn Lys Asp Leu Pro Ala Pro Ile

val@dh A€ Leu Gly Glu Ala Gly Ile Met Giy GIn Phe Ser His
660 665 670

Asn Ile Ile Arg Leu Glu Gly val Ile Ser Lys Tyr Lys Pro Met
675 680 685

I1e Ile Thr Glu Tyr Met Glu Asn Gly Ala Leu Asp Lys Phe Leu
690 695 700

Glu Lys Asp

o
—
<

Glu Phe Ser val Leu GlIn Leu val Gly Met Leu
710 715 720

Gly ITe Ala Ala Gly Met Lys Tyr Leu Ala Asn Met Asn Tyr va'
725 730 735

Arg Asp Leu Ala Ala Arg Asn Ile Leu val Asn Ser Asn Leu val
740 745 750

Lys val Ser Asp Phe Gly Leu Ser Arg val Leu Glu Asp Asp Pro
755 760 765

Ala Thr Tyr Thr Thr Ser Gly Gly Lys Ile Pro Ile Arg Trp Thr
770 775 780
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Ala

785

Trp

Pro

Gly

Leu

Ser

Leu

Gly

Lys

Ser

325 330 335 acc atc tca aaa ccc aaa gag tca gta aga
act cca caa gta tat gtc 1056 Thr Ile Ser Lys Pro Lys
@y Ser Val Arg Ala Pro Adr Val Tyr Val 340 345 350
ttg cct cca cca aaa aaa gag atg act aag aaa cag atc
act ctg acc 1104 Leu Pro Pro Pro Au Qu Qu nmet Tnr
pro Gy Alusi@ seValyrThrg Les FHer TRaser34ia356r 360 B65 t gc
atg gtc acd%ac ttc atg cct’8aa gac att tac &% gag
tgg acc 1152 Cys Met Val Thr Asp Phe Met Pro A u Asp
ser bh& chiyr rMalaGuecTrgp Tt i0m3Y 386/ aaty afie ey aaa
aca gag8®ta aac tac aaa &@dc act gaa cca ¢iid ctg 1200
Asn Asn Gly Lys Thr dQu Leu Asn Tyr Lys Asn Thr Qu
Tyr PFO Al LbPURBR310s 39 #A0ve0aG st 12 93 AL ALt tac
ttc ®@bg tac agc aag cfg aaa atg aaa azgol’248 Asp Ser
Asp Ay Ser Tyr Phe Met Tyr Ser Lys Leu Arg Val Qu
. Lys 405 410 4 ag aac.tag gta g t c tac
he (X8 Pt A g BEE Bl sl R 298 8RB o
Arg Asn Ser Tyr Ser Cys Ser Val Val H's Gu 420 425
430 ngt ctg ca‘c ait %ac cacqacqﬂ act aag agc Pt1tc tcc
Ney U6h Hlt “trdThog11847 Ol A el W8 Ash PP s §Thr Thr
Lys Ser Phe Ser""Arg Thr Pro Gy 435 440 445 aaa tga
1350 Lys <210> 35 <211> 449 <212> PRT <213> Mus

2 Asp fiscAluser %4?0&“355‘@ lyys| by @E AruA\AaIPTe 45PSERT Gy Pro

G u Leu Ly58 ys Pro Ay Qu®’1 5 10 15 Thr Val Lys
Ile Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr H's Tyr 20

Lys 25 3(eu Sgr AWkt P asTrirovatg s @I &rPrioeu@PyoLlys Gy
Leu Lys8&tp et 830 895

Thr ser Gly Ser Glu Gly val Pro phe Arg Thr val Ser Glu Trp
905 910

Glu Ser Ile Lys Met GIn Gln Tyr Thr Glu His Phe Met Ala Ala
915 920 925

Tyr Thr Ala Ile Glu Lys val val GIn Met Thr Asn Asp Asp Ile
930 935 940

Arg Ile Gly val Arg Leu Pro Gly His Gln Lys Arg Ile Ala Tyr
950 955 960

Leu Leu Gly Leu Lys Asp GIn val Asn Thr val Gly Ile Pro Ile
965 970 975

<210> 3

<21i> 55

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer 1

<400> 3

ggggacaagt ttgtacaaaa aagcaggctt cggggatcgg accgagagcg agaag

55

<210> 4

<211> 66

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer 2

Page 8§



35 40 43 Ay Trp Ile Asn Thr Tyr Thr Ay G u Pro Thr
Tyr Ala Asp Asp Phe 50 55 60 Lys Ay Arg Phe Al a Phe
Ser Leu Au Thr Ser Ala Ser Thr Ala Phe 65 70 75 80
Leu An Ile Asn Asn Leu Lys Asn GQu Asp Thr Ala Thr
<4005 4Tyr Phe Cys 85 90 95 Ala Thr Tyr Tyr Arg Tyr Gu Arg

9999aCCa€g&t$E$ca®§F %\é;ct%%qptcglcga 3.0 agﬁ]r tﬁ.%ocgﬁ\%gig%%o l:%rgv'arrf €0

gtcctt Tyr 115 120 125 Pro Leu Ala Pro Val Cys Ay Asp Thes
Thr dy Ser Ser val Thr Leu 130 135 140 Page 32 Gy
<10s 5Oys Leu Val Lys dy Tyr Phe Pro Gu Pro Val Thr Leu
<211> 2dhr Trp 145 150 155 160 Asn Ser @y Ser Leu Ser Ser
<212> D@y Val_ H's Thr Phe Pro Ala Val Leu 165 170 175 dn
<213>  AsetfiAp! (Seduem@e Thr Leu Ser Ser Ser val Thr Val Thr
<20- Ser Ser 180 185 190 Thr Trp Pro Ser G n Ser |le Thr
<223> prEWserAsn val Ala Hs Pro Ala Ser 195 200 205 Ser Thr
<400 Lys Val Asp Lys Lys Ile Qu Pro Arg Gy Pro Thr Ile
> Lo q/s Pro Pro Cys Lys Cys Pro Al a
Ctgtggggg R e Ef Pro 225 230 235 240 Ser Vaf®
Phe Ile Phe Pro Pro Lys Ile Lys Asp Val Leu Met Ile
<210> 6Ser 245 250 255 Leu Ser Pro Ile val Thr Cys Val Val
:ﬁ%ﬁ gﬁl Asp Val Ser @u Asp Asp 260 265 270 Pro Asp Val
<213> 1Filck 81 SRuditde Phe Val Asn Asn Val Gu Val H's Thr
275 280 285 Ala dr Thr Gn Thr Hs Arg Au Asp Tyr
<§§g> Asn S?r Thr Leu Arg Val 290 295 300 Val Ser Ala Leu
<ce3> PRI ffe @n Hs Gn Asp Trp Met Ser Ay Lys Qu

<400> ©

gatggggatc cccacagtgt tcacctggtc 30
<210> 7

<21i> 2961

<212> DNA

<213> Artificial Seguence

<220>
<223> EPHAZ mutated sequence

<220>
<221> (DS
<222> (33)..(2960)

<400> 7
tcggggatcg gaccgagagc gagaagcgcg gc atg gag ctc cag gca gcc cge 53
Met Glu Leu GIn Aia Ala Arg

o]
[}

Q
[a)]
o]

gcc tgc ttc gec ctg ctg tgg g?c tgt €tg gcc g
Ala Cys Phe Ala Leu Leu Trp Gly Cys Ala Leu Ala A
10 5 2

g gcc gcg gcg 101
a Ala Ala Ala

gCcg cag ggc aag gaa gtg gta ctg ctg gac ttt gct gca gct g?a g?g 149
Ala GIn Gly Lys Glu val! val Leu teu Asp Phe Ala Ala Ala Gly G
25 30 35

a
Iy
|

gag ctc ggc tgg Ctc aca cac ccg tat g?c aaa g?g 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 atc tac atg tac tcc gtg tgc aac 245
Gln Asn Ile Met Asn Asp Met Pro Ile Tyr Met Tyr Ser val Cys Asn
60 65 70

gtg atg tct gac cag gac aac tgg ctc cgc acc aac tgg gtg tac 293

val Met Ser G?y Asp Gln Asp Asn Trp Leu Arg Thr Asn Trp val Tyr
75 80 85
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cga
Arg

gac
Asp

aac
Asn
120

aag
Lys

gtc
val

cgc
Arg

gat
Asp

aag
Lys
200

gce
Ala

gac
Asp

gca
Ala

o1y

tgc
cys A
105

Cctc
Leu

cgc
Arg

agc
Ser

tcc

Ser va

atc
Ile
185

tgc
cys

ggc
Gly

Cat
H1sS

gt
Va

Ty
265

ttt
Phe

acg
Thr

ttcC
Phe

cct
Pro

gag
Glu
345

305 310 315 320 Phe Lys Cys Lys Val Asn Asn Lys Asp

Leu Pro Ala Pro Ile Qu Arg 325 330 335 Thr Ile Ser

Lys Pro Lys Gy Ser Val Arg Ala Pro G n Val Tyr Val

340 345 350 Leu Pro Pro Pro u Gu Gu Met Thr Lys

Lys @dn Val Thr Leu Thr 355 360 365 Cys Met_ Val Thr

ﬁ%%g@ﬁ tPLo G ﬁscpg%ec&y&a Vab: G Jepcfhr 370
G

Te Ghy 1yescTirield WysLede Asi Jyr Akys Asn
9thr A u Pro vaI 9éu 385 390 395 400) Asp Ser Asp Qy

Ser _Tyr Phe Ser Lys Lys 0.
TR0 55% Badodss By EeVEL: (f Sorincslr TyiS
Ser Q/s Ser Vaio Val Hs Qu 420 4 5 430 @y Leu His
Asn H's H's Thr Thr Lys Ser Phe Ser Ar Thr Pro Ay

A5Gy a39 % g9a9 @t>9 c <
orradie s S8 5810 18 o240, 350 Sf)z e ilfi

36 gat att ttg atg acc caa agt cca ctc tcc ctg cct tc
Eat tee taC@I ?t a%ahtél%gl\/é‘fc TRE raCPro Le
'Sy Phedhpr ¢ e [¥uigfy'? Brogstss g@ € d85 gec tec
atc tct toc aga tct agt cag agc att gta cat agt 96
ARPg& ntAlgagSera ldoe Ser gqsaagr thSeuaCSEtr? G aBer || e533
SHl AH §h5eﬂuzewsﬁ\rgom £'ga bt ~aBcYdlaf!i tdUaaa tag
tac f:ig cag aaa cca c cag tct 144 %Asn Gly Asn Thr

6?” gbeLcH ercTape Toge bheal g ntd.cySad:’rcmgGg?ﬁ G n Ser 581
‘al Gily Pro Leu Thr Arg Lys Gly Phe Tyr Leu a Phe Gln
170 175 180

t
(o]
(]
(@]

g? cc tgt gtg gca cta ctc tcc grtc cgt gtc tac tac aag 629
Gly Ala Cys val Ala Leu Leu Ser val Arg val Tyr Tyr Lys
190 195 :

CCC gag cftg ctg cag ggc ctg gec cac ttc cCct gag acc atc 677
Pro Glu Leu Leu Gln Gly Leu Ala His Phe Pro Glu Thr Ile
205 210 215

TCct gat gca cct tcc ctg gcc act gtg gec g?c acc tgt gt 725
Ser Asp Ala Pro Ser teu Ala Thr val Ala Gly Thr Cys va
220 225 230

gcc gtg gtg cca €cg ggg g?t gaa gag ccc cgt atg cac tgt 773
Alz val val pro Pro Gly Gly Glu Glu Pro Arg Met His Cys
235 240 245

gat g%c gag tgg ctg gtg ccc att g?g cag tgc ctg togc cag 821
Gly Glu Trp Leu Vval Pro Ile Gly Gin Cys Leu Cys GlIn
250 255 260

tac gag aag

gag gat gcc tgc cag gcc tgc tcg cct goa 869
Tyr Glu Lys

Glu Asp Ala Cys Gin Ala Cys Ser Pro Gly
270 275

<Q
ot
—40

It

aag ttt

gag gca tct gag agc ccc tgc ttg gag tgc cct gag 917
Lys Phe Glu

Ala ser Glu Ser Pro Cys Leu Glu Cys Pro Glu
285 290 295

ctg cca tcc cct gag ggt gcc acc tcc tgc gag tdat gag gaa. 965
Leu Pro Ser Pro Glu Gly Ala Thr Ser Cys Glu Cys Glu Glu
300 305 310

ttC CGg gca 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
315 320 325

tcc gec cca cac tac ctc aca gcc gtg ggc atg g%t gcc aag 1061
ser Ala Pro His Tyr Leu Thr Ala val Gly Met Gly Ala Lys
330 335 340

ctg cgc tgg acg CCC CCct cag gac agc ggg g?c cgc gag gac 1109
Leu Arg Trp Thr Pro Pro Gin Asp Ser Gly Gly Tu Asp
350 355

>
3
o]
[ )
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att
Ile
360

tgc
Cys

ctg
Leu

tac
Tyr

agc
Ser

CCC
Pro
440

tgg
Trp

act
Thr

oy

Tu

ctg
Leu

aag
Lys
520

gcg
Ala

gca
Ala

cgc
Arg

ccc
Pro

gct
Ala
600

cag
Gln

gtc
val

ety

acc
Thr

acc
Thr

cgc
Arg
425

aag
Lys

agc
Ser

tac
Tyr

ety

gtc
val
505

gt
va

gt
Va

gga
Gly

cag
Gln

ctg
Leu
585

gtg
va'l

aag
Lys

35 40 45 cca aag ctc ctg atc tac aaa att tcc aac cga
ttt tct agg 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 agt agc agt qua tca gag aca gat ttc aca ctc agg
atc 240 Asp Arc Phe ser Ay Ser Gy Ser Ay Thr Asp

Ae 2BRr S1egCArgc 9 74PC7EIB(FCC il 990 ggagag acitls>’
555 Sgegtv%t ggéggsggﬁ gg? Pdc 3 Rc Pt ”cégr é%gf’ ?gg Ser
Arc Val Qu Ala Qu Asp Leu Gy Val Tyr Tyr s Phe
CE9 1OTyOR5 090 6 ITEATCAACYLED Tag LaC cAL At ggaaaa_gag>
afy AecSqpg 'erFrodd afa T%éasg@éﬂusr’eﬁo ﬂr%%;glcil?ro Tyr
Thr Pnedy Ay Ay Thr 1Yys Leu Gu Ile Lys 100 105
130 aceggoagtggata 6td aaeyrCcar@thagdt@ L&E aahCadd C cc@s3
éca Tﬂccs%rgtva%aTgWSBaﬂJ SAr (AsAl BeAsguAPr® Ala MeroasFhr Val
Ser 3¥e Phe Pro Pro 48P Ser @ u 115 128° 125 cag tta
aea det gg0fagajcciese 6@ dHcC oot gzcbgggg EEg gk HAC aac3o1
Phe @AB2vaiGehu e Ay ASercl@ yalser Ser wal thval Cys
PAR@ Leu Asn Asn Ph® 130 135 140 tat2®kcc aaa gac atc

agt HcCcAaQct aftcagg: kb LRt 202GaR 480 Ty
g@ th%%phf?%aé% %ah Q%;SITQS Qsh%f?% %g oy Ser 349
A u Arg 145 1530155 160 caa aaf> ggc gtc ctg aac aat

tag act gat cag gac agc aaa_aac aac 528 G n_Asn d
VA SR A E ST T Aosls noAriSaE: 1S Hp ser”
165 170 17%45Page 34 acc tads@gc atg aac aac4mcc ctc
acg ttg acc aag gac %a tat aaa 576 Thr Tyr Ser nmnet
St s shetdacrin 0 dy ol oot o g 104
1 1904scga cat aac agcsdsat acc tgt gag qgec act cac
aag aca tca act tca 624 Arg His Asn Ser Tyr Tnr Cys
?99 a)qgaaajm,g%:ﬂi @A ysC TRE Ty tqf‘hraaSe@tS‘?l%C 200 %5 cccl493
(t gtcdad '4de P e 438 Ag At *Jalf t GE2E4 BBO Pro

Ile Val Lys Ser Phe Asn Arg Asn Gu Cys 210 215

ttc tcc gtg acc ctg gac gac ctg gcc cca gac acc acc tac 1541
Phe Ser val Thr Leu Asp Asp Leu Ala Pro Asp Thr Thr Tyr
490 495 500
cag gtg cag gca ctg acg cag gag g?c cag g?g gcc g?c agc 1589
Gin val GIn Ala Leu Thr GIn Glu Gly Gln Gly Ala Gly ser
510 515
cac gaa ttc cag acg ctg tcc ccg gag gga tct g?c aac ttg 1637
His Glu Phe GIn Thr Leu Ser Pro Glu Gly Ser Gly Ash Leu
525 530 535
art g?c g?c gtg gct gtc g?t gtg gtc ctg ctt ctg gtg ctg 1685
Ile Gly Gly val Ala val Gly val val Leu Leu Leu val Leu
540 545 550 :
gtt g?c ttc Tttt atc cac cgc agg agg aag aac cag cgt gcc 1733
val Gly Phe Phe Ile His Arg Arg Arg Lys Asn GIn Arg Ala
555 560 565
tcc ccg gag gac gtt tac ttc tcc aag tca gaa caa ctg aag 1781
Ser Pro Glu Asp val Tyr Phe Ser Lys Ser Glu Gin Leu Lys
570 575 580
aag aca tac gtg gac ccc cac aca tat gag gac ccc aac cag 1829
Lys Thr Tyr val Asp Pro His Thr Tyr Glu Asp Pro Asn Glin
590 595
ttg aag ttcC act acc gag atc cat cca tcc tgt gtc act cgg 1877
Leu Lys Phe Thr Thr Glu Ile His Pro Ser Cys val Thr Arg
605 610 615
gtg atc g%a gca g?a gag Tttt g?g gag gtg tac aag ggc atg 1925
val Iie Gly Ala Gly Glu Phe Gly Glu val Tyr Lys Gly Met
620 625 630
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ctg
Leu

ctg
Leu

ctg
Leu
760

Gly

cgg
Arg

tgg
Trp

cac
H1s

atg
Met
840

cag
Glin

gac
Asp

gac
Asp

G taC ctg gcc aac atg aac tat gtg cac cgt gac ctg

<210> 37 <211> 219 <212> PRT <213> Mius nuscul us

<400> 37 Asp Val Leu Met Thr G n Ser Pro Leu Ser Leu
Pro Val Ser Leu dy 15 10 15 Asp Gn Ala Ser lle
Ser Cys Arg Ser Ser Gn Ser Ile Val His Ser 20 25 30
Asn Gy Asn Thr Tyr Leu Au Trp Tyr Leu Gn Lys Pro

a;g 15%” e%e%?%%%q“&’ag“%ﬁlgrs%gLX La‘% %“ {:JG% ad¥ic '-XS %ﬁ

Ser g3y Ser Gy Ser @Ky Thr Asp Phe TFMS Leu Arg IIe

Jaa 6%70 75 S%CFS@Q Ar VaI Glé Al a. Gu B?%L%u %ﬂzl
ro

Lys% 2@% %/ g ’% % ' ag]13(:))0 105

gcélgaér@g AIaAs Ala Ala Pro Thr Valré_Ser IIe Phe Pr%.wga_9

9 9 rca@l 95 Cf?ocafz Cqhrcteega y

S A §% "Ser © |G'§/ ¥ P8 Uéu ‘Pﬁeg 158 140

Tyr Pro Lys Asp IIe Asn Val Lys Trp Lys Ile Asp Gy
gtc 8er @Wcuadw gac 4% ¢80 a1652th60tc @tn Ao yaVaktd eu AS7
val 3¢ SHpLThiYAS ST ASh 'S T%&sﬂﬂsﬁ‘f”sé?”fe’s 0 175

Thr Tyr Ser R/Et Ser Ser Thr Leu Thr Leu Thr ys Asp
aat Gou doer ctd wac 180 185 ct90cqRages 3BoAyay ks ddgntSer TyZl165
Asn Bhy /QasL@ﬂ WSAl L&y STRPe Hieg @?GMrL\’SeMUTﬁWSé ¥ PRD5 200

205 Pro’?9e val Lys Ser Asn Arg Asn @& Coys 210
gt? %ié ca@21£5>q3? c atg Cctg cgg ggc atc gca gct ggce atg 2213

Leu glg Leu MeT %gg Arg Gly Ile Ala ?;? Gly Met

gcc 2261

t
a Ala

g
Tyr Leu Ala Asn Met Asn Tyr Val His Arg Asp Leu A
730 735 740

>N
3Q
Qan

atc ctc gtc aac agc aac ctg gtc tgc aag gtg tct gac ttt ggc 2309
ITe Leu val Asn Ser Asn teu val Cys Lys val Ser Asp Phe Gly
745 750 755

tCcC cgc gtg ctg gag gac gac CCC gag gcc acc tac acc acc agt 2357
Ser Arg val Leu Glu Asp Asp Pro Glu Ala Thr Tyr Thr Thr ser
765 770 775

ggc aag atc ccc atc cgc tgg acc gec ccg gcc att tcc tac 2405
Gly Lys Ile Pro Iie Arg Trp Thr Ala Pro Ala Ile Ser Tyr
780 785 790

aag ftcCc acc tct gcc age gac gtg togg agc ttt ggc att gtc atg 2453
Lys Phe Thr ser Ala Ser Asp val Trp Ser Phe Gly Ile val Met
795 800 805

ag gtg atg acc tat g?c gag €gc ccc tac tgg gag ttg tcc aac 2501
Tu val Met Thr Tyr Gly Glu Arg Pro Tyr Trp Glu Leu Ser Asn
810 815 820

0 gtg atg aaa gcc atc aat gat ggc ttc cgg ctc ccc aca ccc 2549
U vVal Met Lys Ala Ile Asn Asp Giy Phe Arg Leu Pro Thr Pro
5 830 835

gac tgc cCcc tCC gcc atc tac cag ctc atg atg cag tgc tgg cag 2597
Asp Cys Pro Ser Ala Ile Tyr Gin Leu Met Met GlIn Cys Trp Gln
845 850 8535

gag cgt gcc cgc cgc ccc aag ttc gct gac atc gtc agc atc ctg 2645
Glu Arg Ala Arg Arg Pro Lys Phe Ala Asp Ile val Ser Ile Leu
860 865 870

p-3

aag ctc att cgt gcc cCt gac tcc ctc aag acc ctg gct gac tre 2693
Lys Leu Ile Arg Ala Pro Asp Ser Leu Lys Thr iLeu Ala Asp Phe
875 880 885

CCcC €gC gtg tct atc cgg Cctc ccc agc acg agc ggc tcg gag ggg 2741
Pro Arg val Ser Ile Arg Leu Pro Ser Thr Ser Gly ser Glu Gly
890 895 900
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gt
Va

cag
Gln
920

gt
va

CCC
Pro

cag
Gln

<211> 1350 <212> DNA <213> Mius nuscul us <220> <221>
CDS <222> (1). . (1350) <400> 38 cag atc cag ttg gtg
cag tct aga cct gag ctg aag aag cct gga gag 48 Gn
Ile Gn Leu Val Gn Ser Ay Pro Gu Leu Lys Lys Pro
Gy Qu 15 10 15 aca gtc aag atc tcc tgc aag act tct
ccc gg% COat 2l ELY tTECagad Gge qtat 0% tCTh g % Ser2/89
pro ATGSTA] z{as@»‘;gcﬁ P Lﬁ“erhélgl 25 30
tca atg cac tag gtg aag cag get cca gga aag agt tta
tat aggy qaagcaa:t tdtg Sey okkety | sacrr Tvggdc EYS g&ignaydl a Pri37
TYr @y 9lystg %”Eé‘ﬁ Lo B ?63 6 4% 4% qlyg- ?& a aac
acc tac ac ga gag cca aca'tat tct gat aac ? T 192
g]; Chy abpadd @adsducThic Byt ahyr abd yard gngPrg@ Ty Ty Serz2885
val A3p MQSpTFPheSSO‘\$5AQO Idag y@garedg et €ty ge?: ArgcLewct ttg
gaa acc?t®t gcc agc act Yec tat 240 Lys @% Arg Phe
gc Aha BheaReigheitGite The Rpr oA ac9es aThrccAAa@ dyd 65 703
Ty %55 80n tygaAcagilat cladyr-rass Cbe L.&aaG agsgasp acg get
tca%at ttc tgt 288 MEu Gn Ile Ser ﬂ§% Leu Lys Asn
gtg Gl RSP & Sekc Tye Phe Cys 85 90 95 gca acc tap:
va%J thak Taggva’fa@?gaﬂeagao gae 1tt gac tac tog ggc caa gac
336 Ala Thr Tyr 99y Arg Tyr A u Arg Asp Phe Asp Tyr
Trp Gy Gn Gliy 100 105 110 acc act ctc aca gtc tcc

g
G

<210» dcCa gcc aaa aca aca acc cca tcg gtc tat 384 Thr Thr
<§11> dzgu Thr Val Ser Ser Ala Lys Thr Thr Ala Pro Ser Val
<212> PRyr 115120 125 cca ctg gcc cct gtg tgt gga gat aca
<213> A& Tge tRQIUERY gt g act cta 432 Pro Leu Ala Pro Val
<220» Cys Ay Asp Thr Thr Gy Ser Ser Val Thr Leu 130 135
<223> Mbhgga tgotcugt gtc aag got tat ttc cct gag cca gta

<400>

Met
1

Ala
Asp

Gly

Leu
Glu
Ser

Asp

8acc ttg acc tgg 480

Glu teu Gin Ala Ala Arg Ala Cys Phe Ala Leu Leu Trp Gly Cys
5 10 15

Leu Ala Ala Ala Ala Ala Ala GlIn Gly Lys Glu val val Leu Leu
20 25 30

Phe Ala Ala Ala Gly Gly Glu Leu Gly Trp Lteu Thr His Pro Tyr
35 40 45

Lys Gly Trp Asp Leu Met Gln Asn Ile Met Asn Asp Met Pro Ile
5

Met Tyr Ser val Cys Asn val Met Ser Gly Asp GIn Asp Ash Trp
70 75 80

Arg Thr Asn Trp val Tyr Arg Gly Glu Ala Glu Arg Ile Phe Ile
85 90 95

Leu Lys Phe Thr val Arg Asp Cys Asn Ser Phe Pro Gly Gly Ala
100 105 110

Ser Cys Lys Glu Thr Phe Asn Leu Tyr Tyr Ala Glu Ser Asp Leu
115 120 123

Tyr Gly Thr Asn Phe G
5

n Lys Arg Leu Phe Thr Lys Ile Asp Thr
130 5

140

Ala Pro Asp Glu Ile Thr val Ser Ser Asp Phe Glu Ala Arg His
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Gy Cys Leu Val Lys Gy Tyr Phe Pro Glu Pro Vall. Thr
Leu Thr Trp 145 150 155 160 waac tct gaa tcc ctg tcc
agt got atg cac acc ttc cca act gtc ctg 528 Asn Ser
Gy Ser Leu Ser Ser Gly Val H's Thr Phe Pro Al a Val
Leu 165 170 175 <cag tct gac ctc tac acc ctc agc agc
145 tca gta ac%5 ta acc tcg agclSSD76 G n Ser As eu Tyr
Thr Leu Se er Ser Val Thr~val Thr Ser Ser 0 18-D
190 Paae 36 acc tgg ccc agc cag tcc atc acc tac aat
val Lys lgiu 46t VBAcG e §lgcrdager 624 GIBhPrarieupfly” 868 WGsn Ser
Ile Thri%ys Asn Val Ala¥Ps Pro Ala Ser 185 200 205
agc acc aag gt9 aac aag aaa att gag ccc aga ggg ccc
Gly phe moalLat alaaghdt2n Ber IThrclkysiavals Asyd hys Leysidul e G u
Prolpfg Ay Pro Thr ife Lys 210 215 229 ccc tgt cct
cca tac aaa tac cca aca cct aacctc ttg gat gga cca 720
ser val AFOVEYSryRr oy PILgs Qs bys soySchl Qe 1@uPEmh A3D leu Leu
Gy Ay Pro 225 23® 235 240 tcc @@ ttc atc ttc cct
cca aag atc aag gat ata ctc atg atc tcc 768 Ser Val
Ala His BHEE phb &1BNen PrQ PR kY del-eady s iASRoVakr ey Met Ile
210 Ser 245 250 23355 ctg agc ccc avaoatc aca tgt gtg gtg
gtg gac gtg agc gag gat gac 816 Leu Ser Pro Ile Val
T- / al.,va) -V, I K, 0 265
Tor va1 08 Y e el By T M R B e ar g
gaa gta cac aca 864 Pro Asp Val Gn Ile Ser Trp Phe
U ¢l Val Asn Asn. Val G;Vag Hi s Thr1275 280 28§ get cag
Glu Glu B ACld)dct ' tat*agd ¢4 t SPRE HaUpab?“%ﬁg ct%c cgg
gtg 912 "Ala dn Thr A n Thr Hs Arg Qu p Tyr Asn
Ser Thr Leu Arg Val 290 295 300 gtc agt gcc ctc ccc
Ile Gly git Yag-¥abYedy "gAt? g@g TatrgGétgtLY@g\éaWagég g&g 60 Val
Ser a Leu Pro lle Hs @n Asp Trp Met Ser Ay
Lys du 305 310 315 320 ttc aaa tgc aag gtc aac aac
Cys GIn ahm HACSVT Erecdvablie Cbe tatsCP@ggﬂagga@@s GlpheerLys Cys
E¢3 val Asn Asn Lg OAsp Leu Pro Al&Pro Ile Gu Arg

Pro Cys teu Glu 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 Ser Met Pro Cys Thr Arg Pro Pro Ser Ala Pro His Tyr teu Thr
' 325 330 335

Ala val Gly Met Gly Ala Lys val Glu Leu Arg Trp Thr Pro Pro Gin
340 345 350

Asp Ser Gly Gly Arg Glu Asp Ile val Tyr Ser val Thr Cys Glu Gln
353 360 365

Cys Trp Pro Glu Ser Gly Glu Cys Gly Pro Cys Glu Ala Ser val Arg
370 375 380

Tyr Ser Glu Pro Pro His Gly Leu Thr Arg Thr Ser val Thr val Ser
385 390 395 _ 400

Asp Leu Glu Pro His Met Asn Tyr Thr Phe Thr val Glu Ala Arg Asn
405 410 41

(Wa)

Gly val ser Gly Leu val Thr ser Arg Ser Phe Arg Thr Ala Ser val
page 14



Ser

Thr

Leu

Glu

Pro

val

545

Arg

Ser

Thr

His

Gly

625

val

Arg

His

Met

325 330 335 acc atc tca aaa ccc aaa ggg tca ata aga
act cca cag gta tat atc 1056 Thr Ile Ser Lys Pro Lys
@y Ser Val- Arg Ala Pro A n Val Tyr Val 340 345 350
ttg cct cca cca gaa aaa gag atg act aag aaa cag gtc
act ctg acc 1104 Leu Pro Pro Pro Au GQu Gu Mt Thr
Lys 4d2ps G n Val Thr les Thr 355 360 . 4365 tac atg gtc
aca gac ttc atg cct gaa gac att tac at9 gag tag acc

15 s Met I r. Ph Asp lle Tyr
Ile §§r£ Z%nuqlhlrrp %h‘?’r%sigé%/é\s\%éo@%g&gaﬁgég 558 %cra aag
cta aac tac aag aac act aaa cca gtc ctg 1200 Asn Asn
GIE Lys Thr glu Leu Asn T]%/r Lys, Asp Th leu gro Val
Thr S6 SO0 3R U6 Bact ol GaRoonte PO TAc Tt e at g
cac agc aag ctg aaa gtq gaa aag 1248 Asp Ser Asp Gy
Ser Tyr Phe Met Tyr Ser Lys Leu Arg Vai Gu Lys 405
val Z1p L4’§5Tyfaeggua‘éaﬂ hy Tqr&%%;ég‘dsagly ag@ Taciic tat
tca gt9 gt¢’dac gag 1296 Ly<°Asn Trp Val @ U Arg Asn
Ser Tyr Ser Cys Ser Val Val His GQu 420 425 430 gg9t
Tyr ésa \GdcAp@tArgathrc &du &0y Bt SaagVadgEEh'ttLGUtP%? &Yy act
ccg gat 44844 Gy Leu H&%sn His H's Thr*?thr Lys Ser
Phe Ser Arg Thr Pro Ay 435 440 445 aaa tga 1350 Lys
Ala Pageasdy/ TR 39 Ls@hbBY dW0 vai2d>APRLeg203>GMus
muscUs <400> 39 Ad¥W3lle A n Leu Val*’l@in Ser Gy Pro
GQu Leu Lys Lys Pro Gy u 1 5 10 15 Thr Val Lys
clyldie 8Br AQ¥SclhyseAlgsSen @y clyr PG Pherlle dsp Tyr 20

28530 Ser nmet Hi $2Urp Val Lys A n3Aba Pro Ay Lys Ay
Leu Lys Trp net

Glu Gly Ser Gly Asn Leu Ala val Ile Gly Gly val Ala val Gly
530 535 540

val Leu Leu Leu val Leu Ala Gly val Gly Phe Phe ITe His Arg
550 555 560

Arg Lys Asn Gln Arg Ala Arg GlIn ser Pro Glu Asp val Tyr Phe
565 570 575

Lys Ser Glu Gln Leu Lys Pro Leu Lys Thr Tyr val Asp Pro His
580 585 590

Tyr Glu Asp Pro Asn Gln Ala val Leu Lys Phe Thr Thr Glu Ie
595 600 605

Pro Ser Cys val Thr Arg Gln Lys val Ile Gly Ala Gly Glu Phe
610 615 620

Glu val Tyr Lys Gly Met Leu Lys Thr Ser Ser Giy Lys Lys Glu
630 635 640

Pro val Ala Ile Lys Thr Leu Lys Ala Gly Tyr Thr Glu Lys Glin
645 650 653

val Asp Phe Leu Gly Glu Ala Gly Ile Met Gly GIn Phe Ser His
660 665 670

Asn Ile Ile Arg Leu Glu Gly val Ile Ser Lys Tyr Lys Pro Met
675 680 685

Ile Ile Thr Glu Tyr Met Glu Asn Giy Ala Leu Asp Lys Phe Leu
Page 15



His

Cys

Glu

Ala

785

Trp

Pro

Gly

Leu

ser

Leu

Gly

Lys

ser

35 40 45 Ay Trp Ile Asn Thr Tyr Thr Gy G u Pro Thr

Tyr Ser
Ser Leu
Leu G n
Tyr Phe
690 Asp Phe
Leu Thr

I
o s Pl st sl Far Wl gt ol e 2ol ol

Val Lys

Asp Asp Phe 50 55 60 Lys Ay Ara Phe Al a Phe
GQu Thr Ser Ala Ser Thr Ala Tyr 65 70 75 80
Ile Ser Asn Leu Lys Asn A u Asp Thr Ala Ser
cys 85 90 95 Ala Thr Tyr Tyr Arg Tyr Gu Arg
Asp TyesTrp Ay G n G yopl00 105 110 Thr Thr
Val Ser Ser Ala Lys Thr Thr Ala Pro Ser Val

dy Tyr Phe Pro Gu Pro Val Thr Leu Thr Trp

145 150 155160 Asn _ Ser GX Ser Leu Ser Ser @y Val

Gly 1 & ATRrAJRnE P tAb Y AT

Leu Tyr

%%u 385N 1M AYS I vaer Asp
hr Leu Ser Ser Ser Val Thr Val 'fhr Ser Ser

180 185 190 Thr Trp Pro ser A n Ser Ile Thr Cys Asn

Arg Yap '
Asp ?%—}s
215 220

A &1 fPr/b“GA{*%rlg £ LeY5V200sp0%Rr %?8 LPHrvalys Val

Lys Ile Gu Pro Arg Gy Pro ThrYlle Lys 210
Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro Asn

Lys Vel Seeurs®@ yh&lGlyPren SERAr230aR35u2d0 ARagepr3®oSer Val

Phe 1le

Phe Pro PFeP Lys Ile Lys AspPVal Leu Met Ile

Ser 245 250 255 Leu Ser Pro Ile Val Thr Cys Val Val
Ala Vatr AsprifabrhSeterGily A3p 1ASPI1 2600268 27§ TrerthrAsp Val
770G n Ile Ser Triy5Phe Val Asn Asr89al @ u Val His Thr

275 280 285 Ala dn Thr An Thr H's Arg Au Asp Tyr

Pro B30 8T 1T kekety ARRg Y3k prRIGH2 %30 Yak A3grval a Leu
Prolle Gmobis An Asp Trp7Bkt Ser Ay Lys &

Ser phe Gly Tle val Met Trp Glu val Met Thr Tyr Gly Glu Arg
805 810 815

Tyr Trp Glu Leu Ser Asn His Glu val Met Lys Ala Ile Asn Asp

820

825 830

Phe Arg Leu Pro Thr Pro Met Asp Cys Pro Ser Ala Ile Tyr Gln

Met Met Gln Cys Trp

850

Gln Glu Arg Ala Arg Arg Pro Lys Phe

o XA
Ut —!
ul3
(e 2]
(2]
(@]

Asp ITe val Ser Ile Leu Asp Lys Leu Ile Arg Ala Pro Asp Ser

870 875 880

Lys Thr Leu Ala Asp Phe Asp Pro Arg val Ser Ile Arg Leu Pro
885 890 895

Thr Ser Gly Ser Glu Gly val Pro Phe Arg Thr val ser Glu Trp

905 910

Glu ser Ile Lys Met Gin Gin Tyr Thr Glu His Phe Met Ala Ala

920 925

Tyr Thr ala Ile Glu Lys vai val GIn Met Thr Asn Asp Asp Ile

930

935 940

Arg Ile Gly val Arg Leu Pro Gly His Gln Lys Arg Ile Ala Tyr

950 955 960

Leu Leu Gly Leu Lys Asp Gin val Asn Thr val Gly Ile Pro Ile
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

305 310 315 320 Phe Lys Cys Lys Val Asn Asn Lys Asp
Leu Pro Ala Pro Ile Qu Arg 325 330 335 Thr Ile Ser
Lys Pro Lys Gy Ser Val Arg Ala Pro G n Val Tyr Val
340 345 350 Leu Pro Pro Pro u Gu Gu Met Thr Lys
Lys @dn Val Thr Leu Thr 355 360 365 Cys Met Val Thr
Asp Phe®f®et Pro Gu Asp ?1% Tyr val du ™p Thr 370
375 380 Asn Asn Ay Lys Thr G u Leu Asn Tyr Lys Asn
9hr G u Pro Val Leu 385 390 395 400 Asp Ser Asp Ay
Her Tyr Phe Me. Tyr Ser Lys Leu Arg Val @u Lys 405

%ﬁq 41, Trp Val Au Arg Asn Ser Tyr Ser Cys
erf{ég]\}é%%ﬁﬁ§G u 420 425 430 Gy Leu His Asn Hi s
H's Thr Thr Lys Ser Phe Ser Arg Thr Pro Ay 435 440

ALSPrifes 210> 40 <211> 660 <212> DNA <213> Mis
guscul us  <220> <221> CDS <222> (1) .. (660) <400>

aaaaagct® @gfaddtécd bgcal@cgec caa act cca ctc tcc ctg cct gte

agt ctt gga 48 Page 39 Asp Val Leu Met Thr G n Thr
o Leu Ser Leu Pro Val Ser Leu dy 1 5 10 15 gat

<210>
<211> S@a gcCcC tcc atc tct tgc aga tct agt cag agc att gta
<212> ot agt 96 Asp Gn Ala Ser Ile Ser Cys Arg Ser Ser
<213> @mftserall peaugaFeHi s Ser 20 25 30 agt aga atc acc tat
0. tta gaa tgg tac ctg cag aaa cca agc caa tct 144 Ser
<223> & pkhi@rThr Tyr Leu Gu Trp Tyr Leu G n Lys Pro Gy
G n Ser
<400> 10
aaagggccct cagttgccag atccctccdg 30
<210> 11
<211> 43
<212> DNA
<213> Artificial Sequence
<220> :
<223> PCR primer 7
<400> 11 .
gcaggcttca tcgaaggtcg tgggcgggca cctcaggacc cag 43
<210> 12
<211> 40
<212> DNA _
<213> Artificial Sequence
<220>
<223> PCR primer 8
<400> 12
gtacaagaaa gctgggtgct agccgccaat caccgccaag 40
<210> 13
<211> 40
<212> DNA
<213> Artificial Seguence
<220>
<223> PCR primer 9
<400> 13
gtacaagaaa gctgagtgct aggcagtacg gaagctgcegg 40
<210> 14
<211> 43
<212> DNA
<213> Artificial Seguence
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35 40 45 cca aag ctc ctg atc tac aaa gtt tcc aac cga
ttt tct ggg 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 agt gac agt gaa tca gag aca gat ttc aca ctc aag
- atc 240 Asp Arg Phe Ser Gly Ser Gy Ser Gly Thr Asp
<220-» Phe Thr Leu Lys Ile 65 70 75 80 agc aga gtq gag act
<223> prEAQromlr €69 gga gtt tat tac tgc ttt caa agt 288 Ser
Arg Vag Qu Ala Gu Asp Leu Ay Val Tyr Tyr Cys Phe
<400> 15 gy 85 90 95 tca cat att cca tac acg ttc aaa gag,
gcaggcu‘éagéc%aca)égg‘é% t@PEa%Cz} Ca@g[a%%gaccﬁ%tg Ser Hs Val Pro Tyr
Thr Phe Ay Gly Gy Thr Lys Leu Au Ile Lys 100 105
<210> 1310 <cgg get gat get gca cca act gta tcc atc ttc cca
IR ggga tcc agt gag 384 Arg Ala Asp Ala Ala Pro Thr Val
<213> ar8fFitlif Ehg e Pro Ser Ser Gu 115 120 125 cag tta
aca tct ggga gat gcc tca gtc gtg tgc ttc ttg aac aac
<220>  ttc 432 _Gn Leu Thr Ser My Gay Ala Ser Val Val Cys
<223> PELETIWT ASn Asn Phe 130 135 140 tac ccc aaa gac atc
<400> 1@at gtc aag tag aag att gat gac agt aaa cga 480 Tyr
gaggacaafr atyysadsp dalgeadsritVedtchyangtrpotgos |1l e Asp Gy Ser 46
G u Arg 145 150 155 160 caa aa-t agc atc ctg aac agt
<10- 1§09 act gat cag gac aac aaa gac agc 528 Gn Asn Gy
<211> 2%al Leu Asn Ser Trp Thr A.sn G n Asp Ser Lys Asp Ser
<212> DHNA5 170 175 acc tac agc atg agc agc acc ctc acg ttg
<213> Appidighyy §atUP4§ tat gaa 576 Thr Tyr Ser Met Ser Ser
<220» Thr Leu Thr Leu Thr Lys Asp Au Tyr Gu 180 185 190
<223> PcCRaréedr aac agc tat acc tgt aag gcc act cac aag aca
ca act tca 624 Arg H's Asn Ser Tyr Thr Cys Gu Al a

<400> 1 .
bro HL s L¥s E@rt + Thr Ser 195 200 205 ccc att gtc »q
ggggaxﬁaédxggcat¥c %_é agg aat aag tgt taa 660 Pro Ile Va
Lys Ser Phe Asn Arg Asn A u Cys 210 215 <210> 41
<210> 17
<211> 49
<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer 13

<400> 17
ggggacaagt ttgtacaaaa aagcaggctt cgccccggga agcgcagec 49

<210> 18

<211> 63

<212> . DNA

<213> Artificial Sequence

<220>
<223> PCR primer 14

<400> 18
ggggaccact ttgtacaaga aagctgggtc ctaaacctcc acagactgaa tctggttcat 60

ctg 63

<210> 19

<211> 2961

<212> DNA

<213> Homo sapiens

<220>
<221> (DS
<222> (1)..(296D)

<400> 19
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Met

ctg
Leu

tac
Tyr

ttt

dac
Asn

gag
Glu
145

acc
Thr

gcc
Ala

ttc
Pne

gaa
Glu

agc
Ser
225

tgt
Cys

aaa
Lys

gct
Ala

ggc
Gly

gat
ASp
50

gag
Glu

9

tac
Tyr

acc
Tnr
210

tgc
Cys

aac
Asn

gca
Ala

<211> 219 <212> PRT <213> Mus nuscul us <400> 41 Asp
Val Leu Met Thr G n Thr Pro Leu Ser Leu Pro Val Ser
Leu Ay 15 10 15 Asp Gn Ala Ser Ile Ser Cys Arg
Ser Ser Gn Ser Ile Val Hs Ser Paae 40 20 25 30 Ser
Ile Thr Tyr Leu Qu Trp Tr Leu G@n Lys Pro Ay
%u ;@é i%ﬂs Fg@ 9?&9 9 3CEy%t9_§ [Fgec CtIElyEE,U\/aI Ser48
APgs Phé“Set Vd'y? 15UAFg Phe Ser
Ay Seer Ay Ser Gly Thr Asp Phe Thr Leu Lys Ile 6 75
€ 809 r 9w @gCWadta@R@to Alag @A aASpﬁdéegCEGa T\t G Tyr 96
@S ?ﬁe@@l hgy ey %S“%@%@e%&h HE V& TE’F & fyF Thr~ Phe
(gly @y Thr Lys 'u Gu lle Lys 260 105 110 Ara
Ab@ Agp gnt# aafAl atProa Tar Mal t8ergadal gaiPheg Prga © Ser 144
EP MEtuvVa 15“12*0“01250 S&nC Led rFhylusety @y @ryGAY a Ser
al Val Cys Phe L Asn Asn Phe 13b 135 140 Tyr Pro
kY& AsPatd QabsitgVatc lags F¢P thyScdd %AQE CHURT:Y)
Allg Ash482136n 186 160 Aard ThrAsmr(Ewa eu\sAsma“Ser Trp
Thr Asp G n Asp Ser Lys Asp Serb0 165 1110 175 Thr Tyr
g 9eh Met cRfhasedacThEg Led ddy aleguaa-Ehtt‘LBésf’%%y%y TYr 240
Gk set801n8sn 1 TAS g e srAshirSers dyd 118 u Ala
Thr H's LygO0Thr Ser Thr Ser 7395 200 205 Pro80¢le Val

c 9% 8% ?‘ DAY A Gy 0210218, P12 42 oy

His Va% 61u Met Lys Phe Se Va1 Arg Asp
90 95

agc atc ccc agc grg cct
er Ile Pro Ser vai Pro
100

a

w
w
N

acc ttc aac
Thr Phe Asn

tCcc tgc aag
ser Cys Lys

FoOQ
—X

ui< M
[Alie]
cQ

0

tac tat gag gct gac ttt gac tcg gcc acC aag acc ttc ccc 384
Tyr Tyr Giu Ala Asp Phe Asp Ser Ala Thr Lys Thr Phe Pro
115 120 125

atg gag aat cca tgg gtg aag gtg gat acc att gca gcc gac 432
Met Glu Asn Pro Trp val Lys val Asp Thr Ile Ala Ala Asp

?c Cgc gtc atg aaa atc aac 480
val Asp Leu Gly Gly Arg val Met Lys Ile Asn
150 155 160

ttc tcc cag gtg gac ctg ggt g
Phe Ser Gin

gtg Cgg agc ttc gga cct gt? tcc cgc agc ggc ttc tac ctg 528
val arg ser pPhe Gly Pro val Ser Arg Ser Gly Phe Tyr Leu
165 170 175

195
~J
[e3]

cag gac tat g?c C tgc atg tcc ctc atc gcc gtg cgt gtc
Gln Asp Tyr Gly y Cys Met Ser Leu Ile Ala val Arg val
180 185 190

CgC aag tgc ccc cgc atc atc cag aat ggc gcc atc ttce cag 624
Arg Lys Cys Pro Arg Ile Ile Gin Asn Gly Ala Ile Phe Gin
195 200 205

ctg tcg

g 672
Leu Ser G

g gct gag agc aca tcg ctg gtg gct gcc cgg
y Ala Glu Ser Thr Ser Leu Vval Ala Ala Arg

215 220

I
[alle]
—hQ

<< N

atc gcc aat gcg gaa gag gtg gat gta ccc atc aag ctc tac 720
Ile Ala Asn Ala Glu Glu val Asp val Pro Ile Lys Leu Tyr
230 235 240

ggg gac ggc gag tgg ctg gtg ccc atc ggg cgc tgc atg tge 768
Gly Asp Gly Glu Trp Leu val Pro Ile Gly Arg Cys Met Cys
245 250 255

C ttc gag gcc gtt aat ggc acc gtc tgc cga ggt tgt 816
y Phe Glu Ala val Asn Gly Thr val cys Arg Gly Cys
260 265 270

[a)le]
i
joli{e}



CCa
Pro

tgt
Cys

€gg
AFrg

cag
Glin
385

cac
H1s

cag
Gln

cag
Gln

aca
Thr

tct
Ser

cce
Pro
290

cgc
Arg

aca
Thr

acc
Thr

acc
Thr

agc
Ser

gca
Ala

gac
Asp
450

atc
Ile

aadc
Asn

<212> DNA <213> Mus nuscul us <220> <221> CDS <222>
(1)..(357) <400> 42 cac atc cag tta atg cag tct caa
cct gag ctg aag aag cct goa gag 48 Gn lle Gn Leu
Val Adn Ser Gy Pro Qu Leu Lys Lys Pro dy u 1 5 10
15 aca gtc aag atc tcc tgc aag act tct agg tat acc

%acactatQ hr g%zgsAla4

f ke o S onepalie i t &5

ary cac tgg gtg azgp cag act cca gogmsaag gat tta aag
144 Ser Met H's Trp ValgﬁZenAlaProGl

1R G velon e ket ae B docalt i B a0

etsphat tcty a92 Ay
Trp IIe Asn Thr Tyr Thr Gy Glu Pro Thr Tyr Al a Asp
A%% I?hetaEO%% 960 %T?gégcacﬁﬂggaﬁtqccg@@ 12302 att@thtCtg gad@60
at't @ étTgcdyagtdaet® At 114 5240 LYY &% MAFdf @16 Al a
Phe Ser Leu GI u Thr Ser Ala Ser Thr Al a Phe % 70 75
80c artgcwa catqr-gaa@c dac edwc ohaataatccgagt @c @y actloo8
A 4t £ eet dr' 228 qla H‘c? HelildeAssi ASh it iys Asn
A u Asp Thr Ala Thr Tyr e Cys 85 90 95 @ca acc tac

tat @ggatper@argatdy gae tdd cgacgtagact 9gc gga /A JggclLos6
386 LeAl MetTheu Tir Ty TArgP Py PralAcAksp Asp PheGhsp Tyr
Trp3élov Gn dy 100 P83 110 acc act ér¢ aca gtc tcc

H6@ 3% 7gtcTREc Thic hed aHhr .yl adatqcSedc éé tc§2§4$c> 43 1104
s;:%ril:eul\lﬂ TYR 150 PREI'%O KR21G8ps Mus Sms%u_sl G3y ser Gly
5 5

gcc tgc acc cgc tgc ggg gac aat gta cag tac gca cca cgc 1152
Ala Cys Thr Arg Cys Gly Asp Asn Val Gln Tyr Ala Pro Arg
375 380

gc ctg acc gag cca €gc att tac atc agt gac ctg ctg gcc 1200
ly Leu Thr Glu Pro Arg Ile Tyr Ile Ser Asp Leu Leu Ala
390 395 400

cag tac acc ttc gag atc cag gct gtg aac ggc gtt act gac 1248
Gln Tyr Thr Phe Glu Ile Glin Ala val Asn Gly val Thr Asp
405 410 415

ccc tTC tcg cct cag Ttc gcc tct gtg aac atc acc acc aac 1296
Pro Pne Ser Pro Gin Phe Ala Ser val Asn Ile Thr Thr Asn
420 425 430

gct cca tcg gca gtg tcc afc atg cat cag gtg age cge acc 1344
Ala Pro Ser Ala val ser Ile Met His Gln val Ser Arg Thr
435 440 445

agc att acc ctg tcg tgg tcc cag ccg gac cag ccc aat ggc 1392
ser Ile Thr Leu Ser Trp Ser Gln Pro Asp Gln 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 Gln Tyr Tyr Giu Lys Glu Leu Ser Glu
475

gCcC acCa 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 Gln
485 490 495

aaa gcc g?c gcc atc tat gtc trc cag gtg cgg gca cgc acc 1536
Lys Ala Gly Ala ITe Tyr val Phe Gin val Arg Ala Arg Thr
500 503 510

ggc tac g?g Cgc tac agc ggc aag atg tac ttc cag acc atg 1584
y - Gly Arg Tyr Ser Gly Lys Met Tyr Phe Gin Thr Met
515 520 525

gcc gag tac cag aca agc atc cag gag aag ttg cca Ctc atc 1632
Ala Glu Tyr Gln Thr ser Ile GIn Glu Lys Leu Pro Leu Ile
535 540

3y
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atc
Ile
545

atc
Ile

tac
Tyr

atg
Met

gt
va

cag
Gln
625
aag

Lys

TCg
Ser

atc
Ile

gt
va

6Ty
705

atc
Ile

ctg
Leu

ctc
Leu

cgc
ATg

ety
785

cag
Arg

<400> 43 Gn lle Gn Leu Val Gn Ser Ay Pro GQu Leu
Lys Lys Pro Ay u 1 5 10 15 Thr Val Lys Ile Ser
Cys Lys Ala Ser Ay Tyr Thr Phe Thr H's Tyr 20 25 30
Ser Met His Trp Val Lys Gn Ala Pro Ay Lys Gy Leu
gac Lys t‘lp’épg%b +35C4O+ 45 Ay TE 'L,‘? Astn ;I:'ngr t'tl'yr Thr Ci&%%
SEOISTh P TyRIC $p L 5 g dy
cTy %1% SAIraA]ﬁhé‘;&er >ﬁ£§ égﬁ E‘%ﬁer Eir%iﬁa asg?' ﬁﬂ géﬁoa Phe
65 70 75 80 Leu Gn Ile Asn Asn Leu Lys Asn Qu AEFQS
9cC FR¢ GABAtIhPaqyF92PRe0 QP8 BB 988 99t g9tagFhrtcygadTyr Ay
Ala g %I%u%lgr GSASP IPAEY Adp B O ﬁr@;%ﬁla@“ﬁp ?eg W0 105
110 Th? °Thr Leu Thr Val’'Ser Ser 115 <2T43 44 <211>
acg 998 a@@getg42§g2d32>tﬂ\l/a;g2ab&>g$m$anumlaus cceE2@f> <22T36
T GER Ly£209s G 11" H1S( 993)[0 1 SRU0S ﬂ&?@c%e-“a%gr &¢8 aba acc
ccastgg atc tat cca cta gcc cct gt tg %ga 48 Al a Lys
aag kbt tHRrakrlaaPretSetc ek daer oY QaketcAbac Rag d@ Cysigaqs
Lys Gy Tvr510 AL PrgaPhacarantr ayec AspcPiacgsgtguakta ct a gaa
P8¢ ctg gtc aag gBYCtat 96 Asp Th?OThr Gly Ser Ser
cgg ¥ab tHAr gdelal 95aCysr LW MRl thy gl ¥rcT¥Ra 22129.30  tifgG2
Arg GCU RpagaTcaygt@iuacte tasg Hlec stagyaact cys gga &nc ctg
610 tcc aat 144 Fheé Pro Au Pro V#20Thr Leu Thr Trp Asn

gtg §%E g(_aaygélerggtyeé’!ags%& %?Jrc HT% 6QC %c agt gg};c cac ctg 1920
Yy

vai Ile Giv Ala Gly Glu Phe Gly Glu val Cys Ser His Leu
630 635 640

ctg cca ggc aag aga gag atc ttt gtg gcc atc aag acg ctc aagd 1968
Leu Pro Gly Lys Arg Glu Ile Phe val Ala Ile Lys Thr Leu Lys
645 650 655

gac tac acg gag aag cag Cgc Cgg gac ttc ctg agc gaa gcc tcec 2016
Gly Tyr Thr Giu Lys Gln Arg Arg Asp Phe Leu Ser Glu Ala Ser
660 665 670

atg

a cag ttc gac cat ccc aac gtc atc cac ctg gag ggt gtc 2064
Met G
6

C -
y GIn Phe Asp His Pro Asn val Ile His Lelu Glu Gly val
5 680 685

acc aag agc aca ¢Ct gtg atg atc atc acc gag ttc atg gag aat 2112
Thr Lys Ser Thr Pro val Met I Thr Glu Phe Met Glu Asn
690 695 700

—r
[ Na!
H
—t
1)

tcc ctg gac tcc ttt ctc cgg caa aac gat ggg cag ttc aca gtc 2160
Ser Leu Asp Ser Phe Leu Arg Gin Asn ASp Gly GIn Phe Thr val
710 715 720

cag ctg gt g?c atg ctt cag g?c atc gca gct ggc atg aag tac 2208
Gly Met Leu Arg Gly Ile Ala Ala Gly Met Lys Tyr
725 730 735

gca gac atg aac tat gtt cac cgt gac Ctg act gcc cgc aac atc 2256
Ala Asp Met Asn Tyr Val His Arg Asp Leu Ala Ala Arg Asn Ile
740 _ 745 750

gtcC aac agc aac Cctg gtc tgc aag gtg tcg gac ttt g?g ctc tca 2304
val Asn Ser Asn Leu val Cys Lys Val Ser Asp Phe Gly Leu Ser
755 760 765

ttt cta gag gac gat acc tCa gac ccC acc tac acc agt gcc ctg 2352
Phe Leu Glu Asp Asp Thr Ser Asp Pro Thr Tyr Thr Ser Ala Leu
770 775 780

g?a aag atc ccc atc cgc tgg aca gcc CCg gaa gec atc cag tac 2400
Gly Lys Ile pPro Ile Arg Trp Thr Ala pPro Glu Ala Ile GIn Tyr
790 795 800

dag ttc acc tcg gcc agt gat gtg tgg agc tac ggc att gtc atg 2448
Lvs Phe Thr ser Ala Ser Asp val Trp Ser Tyr Gly Ile Vval Met
805 810. 815



tag
Trp

cag
Glin

atg

MeT

acc
Thr

cag
Glin

gt
Va
945
gct
Ala

cag
Gln

gag
Glu

gat
ASp

gac
Asp
850
gac
ASp

aag
Lys

tct
Ser

agc
ser

tac
Tyr
930

tct
Ser

ey

atg
Met

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

<400>

1

ggt gtg cac acc ttc cca get gtc ctg cag tct gac ctc
tac acc ctc 192 Gy Val H's Thr Phe Pro Ala Val Leu
A@n Ser Asp Leu Tyr Thr Leu 50 55 60 agc agc tca ata
act gta acc tcg agc acc tgg ccc aac cag tcc atc 240
Ser Ser Ser Val Thr Val Thr Ser Ser Thr Trp Pro Ser

h 5 acG L 86, 33 % aC 05996
cC C a
%éf %%Zﬁg%ra é 928%:\ pgacmagr%a@ ey
Val 8 a Hs Pro Ser Thr Lys \Va&d0 Asp Lys Lys 85
90 9) att gag ccc a ccc aca atc aa ccc tg tzgﬁ
i gw:g& o3 Tﬂ%éﬁ N X
P dﬁ 1 1 cca gca

cct aac ctc ttg ggt aga cca tcc gtc ttc atc ttc cct
EE C38429CPBEC ATLA FACoCRBIFELRLD 650 @Y gytw dager Vap92
Bife P[P e>Bnd Prgipt's ¢ %LféoMefz§e d’gs a5y gat gta
ctc atg atc tcc cta aac ccc ata gtc aca tgt 432 Lys
the ahyscahspod/alccLeaag Met dokecSerttearcSerc RPro dthke Val2640
THE AC)STE3QrA 350 146 RPrytedY & @g gag ‘Gt A%{"ggh@égg gat gac
cca gat gtc cag atc aac tgg 480 Val Val Asp VaI Ser
&0 aABpecddSpaPraec A Wat Bcnadd gcSertgToq 1465 50 1532688
memﬂewggtAgr FAC AC ST %eaataySgtAéam At Pa@t’—e@ag aca
caa acct®at aga 528 PhéMal Asn Asn Val 8 u val Hi s
Th¢ Akaid redcgG#y Th ddicScdy Gcd6hclé@ 146 ragag oatse
tag Macragieadtroct e (;ag /gbgALe GhagtleaBre ésp Toee atc
cag %96 Gu Asp Tyr 983n Ser Thr Leu Ay val Vval Ser

u | 5 CAG G8R 98Cds2d algga
S Sl 100 aRceliR A A e 1Y
@n Asp Trp Met SB#0dy Lys GQu Ph%LDLys Cys Lys Val

Asn Asna19 ZOOOC 295 C. a C ga
2 lorch difchicatdt 862 darfoartil s e 'ore

a Prolle GQ.BDArg Thr 1lI'e Sers4bys Pro Lys Ay 210

215 220 tc%t g%gaga et@ ct%a ca fﬁga%ft%g% E tiﬁg cct 880

éa g e é/ o n Vi
$ Sé(gl %% éro Pr%p ‘(ﬁ 960

cac cag aaa @aa atc ctg aac agt atc cag gtg atg cgg gcg 2928
His GIn Lys Lys Ile Leu Asn Ser Ile Gln val Met Arg Ala

965 970 975
aac cag att cag tct gtg gag gtt tag 2961
Asn GIn Ile Gln Ser val Glu val
980 985

20
986
PRT
Homo sapiens
20

Met Ala Leu Arg Arg Leu Gly Ala Ala Leu Leu Leu Leu Pro Leu Leu
>

10 15

Ala Ala val Glu Glu Thr Leu Met Asp Ser Thr Thr Ala Thr Ala Glu

20 25 30

Leu Gly Trp Met val His Pro Pro Ser Gly Trp Glu Glu val Ser Gly

35 40 45

Tyr Asp Glu Asn Met Asn Thr Ile Arg Thr Tyr Glin val Cys Asn Vval
50

55 60
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225 230 235 240 Page 43 atg act aag aaa cag gtc act
ctg acc tgc atg gtc aca gac ttc ata 768 Mt Thr Lys
Lys A n Val Thr Leu Thr Cys Met Val Thr Asp Phe net
245 250 255 <cct gaa gac an tac ata gag tog acc aac
aac agg aaa aca gag cta 816 Pro GQu Asp Ile Tyr Val
phe Glu QM sEFPGTRNAsASRNASD QY aAkYSTHNILyH phel €1k 260 485 270
65 aac tac aagoaac act gaa cca’gtc ctg gac tct gat agt
tct tac ttc 864 Asn Tyr Lys Asn Thr Gu Pro Val Leu
arg Gy ABP ST, ARG Seh VK WRhe 2751280285 atg Aac aac
aaa ctggaga gt9 gaa aagoggag aac tgg gtg gga aaa aat
912 Met Tyr Ser Lys Leu Arg Val G u Lys Lys Asn Trp
Val QG u_Ar n.290 5 300 _agc t tecc tat tca atg
Cys Ser 3t'c igécp'é’agerg;tﬂ thg'"éJ §§>§ 585t © %& g@ua;% %gﬁ Aer Tyr
Ser Cys Ser Val Val Hs Qu Ay Leu H's Asn His H s
Thr 305 310_315 320 act aag_agc ttc tcc cgg act ccg
Leu Tyr %?g TAaC g 9GSP QgﬁrAERIsseSe?HD%EFS?% Y PHRrP T 0 Gy
Vs 325 330 <2103 45 <211> 330 <JI2> PRT <213> Mis
muscui us <400> 45 Ala Lys Thr Thr Ala Pro Ser Val Tyr
Asn Trp pep Qleurwl ErPrigpVal &ys @lyAsa TgrlﬂquaAés A Thr
Ay Ser Ser Var’Thr Leu @y Cys*Peu val Lys @y Tyr 20
25 30 Phe Pro Qu Pro Val Thr Leu Thr Trp Asn Ser dy
Glu ser 8ee deeucBenaSersp B 40y 45 yGAyg Vall MitsLThiI1PhesPro Al a
145 Val Leu A A°%er Asp Leu TyriThr Leu 50 55 680 Ser Ser
Ser Val Thr Val Thr Ser Ser Thr Trp Pro Ser A n Ser

Thr Glu Vh® Ar@5sd® PEB BQ pPro val ser Arg Ser Gly Phe Tyr Leu
165 170 175

Ala Phe GIn Asp Tvr Gly Gly Cys Met Ser Leu Ile Ala val Arg val
180 185 190

Phe Tyr Arg Lys Cys Pro Arg Ile Ile GIn Asn Gly Ala Ile Phe Gin
195 200 205

Glu Thr Leu Ser Gly Ala Glu Ser Thr Ser Leu val Ala Ala Arg Gly
210 215 220

Ser Ccys Ile Ala Asn Ala Glu Giu val Asp val Pro Ile Lys Leu Tyr
225 230 235 240

Cys Ash Gly Asp cys

N
(G20

Glu Trp Leu val Pro Ile Gly Arg Cys Me
25

Lys Ala Gly phe Glu Ala val Glu Asn Gly Thr val Cys Arg Gly Cys
260 265 270

Pro Ser Gly Thr pPhe Lys Ala Asn Gln Gly Asp Glu Ala Cys Thr His
275 280 285

Cys Pro Ile Asn Ser Arg Thr Thr Ser Glu Gly Ala Thr Asn Cys val
290 295 300

Cys Arg Asn Gly Tyr Tyr Arg Ala Asp Leu Asp Pro Leu Asp Met Pro
305 310 315 320

Cys Thr Thr Ile Pro ser Ala Pro GIn Ala val Ile Ser Ser val Asn
325 330 335
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Thr Cys Asn Val Ala H's Pro Ala Ser Ser Thr Lys Val
Asp Lys Lys 85 90 95 Ile GQu Pro Arg Gy Pro Thr Ile
Lys Pro Cys Pro Pro Cys Lys Cys 100 105 110 Pro Al a
Pro Asn Leu Leu Ay Gy Pro Ser Val Phe Ile Phe Pro
Pro 115 120 125 Lys Ile Lys Asp Val Leu Met_ Ile Ser
Glu Thr E8M 98TMd Oel I8 uVady THF F(%SP%?’Q."%%plégr arage 44 Val
Val 3val Asp Val Ser GhE Asp Asp Pro A3poVal G'n Ile
Ser Trp 145 150 155 160 Phe Val Asn Asn Val du Va
' r Thy, roH , 5 0-175 G u
Arg Glu g%% égrvﬁlsﬁygé%nﬁé ?Ag CEr;gL\?al%eer 6?8%?& iljeg ?.%‘u Pro
Ile dn 180 185 190 His An Asp Trp Met Ser Ay Lys
u Phe Lys Cys Lys Val Asn Asn-195 200 205 Lys Asp
Arg oY Al CP‘FoThNyé”?-’r%? Vb & Wg\ﬁ'h%églg/rsgfaipyrg Wi Lys
Ay 210 215 220 Ser Val Arg Ala Pro @ n Val Tyr Val
Leu Pro Pro.Pro Au Gu Au__225 230 235 240 _ Met Thr
g;g Leu Gy LeysThy Sw3kﬂr°Tﬁ?9 Fe6 Thr 1Ly SeRMetSPVARY HEH A Phe
Met 245 2500255 Pro G u Asp’1le Tyr Val GQu Trp Thr
Asn Asn Gy Lys Thr GQu Leu 260 265 270 Asn Tyr Lys
His Thr AlsAYThEhrGPhe Frly Vb8 GlaAlAspa BeésnAsly @Y j@grAsrﬁyr Phe
275 280%*%¥85 Mt Tyr Ser*i®s Leu Arg Val @u Lys Lys
Asn Trp Val Qu Arg Asn 290 295 300 Ser Tyr Ser Cys
GIn ser 8ep Pval sd/alprbli GinGPoe @y $eu VEI sAshieHiTS Hitg A 305
310 85 320 Thr Lys “8er Phe Ser Arg TAP Pro Ay Lys
325 330 <210> 46 <211> 336

Gin Ala Ala Pro Ser Ala val Ser Ile Met His Gin val Ser Arg Thr
435 440 445

val Asp Ser Ile Thr Leu Ser Trp Ser GIn Pro Asp GlIn Pro Asn Gly
450 455 460

val Ile Leu Asp Tyr Glu 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 Thr val Thr val Gln
485 490 495

Gly Leu Lys Ala Gly Ala Ile Tyr val Phe Gln val Arg A

a2 Arg Tnr
500 505

v
—
o

val Ala Gly Tyr Gly Arg Tyr Ser Gly Lys Met Tyr Phe GIn Thr Met
515 520 525

Thr Glu Ala Glu Tyr GIn Thr Ser Ile GIn Glu Lys Leu Pro Leu Ile
530 535 540

ITe Gly Ser Ser Ala Ala Gly Leu val Phe Leu ITe Ala val val val
5 55 560

ol
N
1
i
(9, ]
jew]
ul

Ile Ala Ile val Cys Asn Arg Arg Gly Phe Glu Arg Ala Asp Ser Giu
565 570 575

Tyr Thr Asp Lys iLeu GIn His Tyr Thr Ser Gly His Met Thr Pro Gly
580 585 590

+

Met Lys Ile Tyr Ile Asp Pro Phe Thr Tyr Glu Asp Pro Asn Glu Ala
595 600 605
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<212> DNA <213> Mus nuscul us <220> <221> CDS <222>
(1)..(336) <400> 46 gat gtt ttg atg acc caa agt cca
ctc tcc ctg cct gtc agt ctt aaa 48 Asp Val Leu Met
Thr A n Ser Pro Leu Ser Leu Pro Val Ser Leu Gy 1 5 10
15 gat caa gcc tcc atc tct tgc aga tct agt cag agc
val Arg giu Pheapleéatyadiluobie Asp CenSH &ySevall lLigs Sde @ys Ar g
610 Ser Ser @ n S ’le Vval H's SeP?90 25 30 Page 45 aat
aaa aac acc tat tta aaa tgg tac ctg cag aaa cca agc
Gln val ¢cag dlgtAlb4dly ASn By GAgrc1ThvaTyays Lear Gily HispLelyr Leu
625 dn Lys Pr3@y dn ser 35 48 45 cca aag ctcb¥tg atc
tac aaa gtt tcc aac cga ttt tct ggg gtc cca 192 Pro
Lys Leu bys dieuLysenrd @ uTyTe lops Wal aferm1AsiyArgrRhg Ser Ay
Val Proe450 55 60 gac aageidtc agt g~c agt &sa tca gg9
aca gat ttc aca ctc agg atc 240 Asp Arg Phe Ser Ay
Ser Gly $g|¥ 16@-Yo18eLy G &inTRFg ASB Ahepddr ol AGg, 141G 63 70 75
80 esgc aga gtg gag geb gag gat ctg ggapgtt tat tac
tgc ttt caa ggt 288 Ser Arg Val Au Ala Au Asp Leu
11e met Gy offl pnbY hsd Wi sC¥S ARG N Y1385 A0 o927 Gﬂp@_pcat gtt
6zy tac acg ttc gegn agg gag acc aaggyrtg gaa ata aaa
336 Ser His Val Pro Tyr Thr Phe My Ay Gy Thr Lys
) eu GQu_ lle Lys. 100 105 110_, <210> 47 <211> 112 <212>
val The R S5t RraGalche da® o BLUARE VAr LeANbt Thr
Gn Ser Pro Leu Ser Leu Pro Val Ser Leu Ay 1 5 10 15

Gly Ser Leu Asp Ser Phe Leu Arg GIn Asn Asp Gly Gln Phe Thr val
705 710 715 720

ITe GIn Leu val Gly Met Leu Arg Gly Ile Ala Ala Gly Met Lys Tyr
725 730 735

Leu Ala Asp Met Asn Tyr val His Arg Asp Leu Ala Ala Arg Asn Ile
740 4

~l
w
~
w
(@]

Leu val Asn Ser Asn Leu val Cys Lys val Ser Asp Phe Gly Leu Ser
755 760 765

Arg Phe Leu Glu Asp Asp Thr Ser Asp Pro Thr Tyr Thr ser Ala Leu
770 775 780

Gly Gly Lys Ile Pro Ile Arg Trp Thr Ala Pro Glu Ala Ile GIn Tyr
785 790 795 800

Arg Lys Phe Thr Ser Ala Ser Asp val Trp Ser Tyr Gly Ile val Met
805 810 815

Trp Glu val Met Ser Tyr Gly Glu Arg Pro Tyr Trp Asp Met Thr Asn
820 825 830

GIn Asp val Ile Asn Ala Ile Glu Gin Asp Tyr Arg Leu Pro Pro Pro
835 840 845

Met Asp Cys Pro Ser Ala Leu His GIn Leu Met Leu Asp Cys Trp Gin
850 855 860

LyS Asp Arg Asn His Arg Pro Lys Phe Giy Glin Ile val Asn Thr Leu
865 870 87 880

i
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AsSp Lys
Ser Ser
Thr Ser
Gln Tyr

930

val Ser

Asp An Ala Ser Ile Ser Cys Arg Ser Ser A n Ser Ile
Val His Ser 20 25 30 Asn Gy Asn Thr Tyr Leu GAu Trp
Tyr Leu G n Lys Pro Gy Gn Ser 35 40 45 Pro Lys Leu
Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Ay Val Pro
50 55 60 Asp Arg Phe Ser Ay Ser Ay ser @y Thr Asp
e r. Le I 7 r . Gu Ala
%L‘u Iigr@g{‘;‘eﬁs ”30%5“ ?5?8 gr”’g i’fqﬁh@%e‘*ﬁr %S%l 90 95
Ser His Val Pro Tyr Thr Phe Ay Ay Ay Thr Lys Leu
g%li le Lys 100 105 110 <210> 48 1<211> 324 <212>
240 3355 i TISEEH GED ASBobY 395151 SRS 235098 (1)
;322) <400> 48 cgg get gat act aca cca act ata tcc
atc ttc cca cca tcc agt gag 48 _Page 46 Arg Ala Asp
Q{%AAF arer &a*rwp@g Sep L|e|Uethéﬂﬁ>r§2§Pka 88F G¢r Gu 1
20 15 cag tta a tct g9a agt g tca atc atg tqc
ttc ttg aac aac ttc 96 Gn Leu Thr Ser Gy Ay Ala
Ser Gal saraPh€yd aPhen Bedy AgnPitsThPheer26h23s80valt ac ccc
aaa gac atc aat’atc aag tgg aa§48tt gat agc aat aaa
cga 144 Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile
Asp Mk ymweSemed al uARgp 35e4Guibroaal acty ggt TgtcLest g aac

945 agt tgg acP>gat cag gac agc9aama aac agc 192 %@ n Asn
Gy Vval Leu Asn Ser Trp Thr Asp G n Asp Ser Lys Asp

Ala Gly B&f @8 55 60sacie Lac AdaCseart g1agnnagel AEE aghcaracyg ttg
acc aago@pac gag tat gaa 90 Thr Tyr Ser Vbt Ser Ser
Thr Leu Thr Leu Thr Lys Asp Au Tyr Qu

GIn Met Asn Gln Ile GIn Ser val Glu val

980 985

<210> 21

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer 15

<400> 21

aaaaagctta tggctctgcg gaggctaggg 30

<210> 22

<211> 30

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer 16

<400> 22

aaagatatct catggcaact tctcctggat 30

<210> 23

<211> 22

<212> DNA

<213> Artifticial sequence

<220>

<223> PCR primer 17

<400> 23

caccatggag ctggcggcct tg 22

<210> 24

<211> 21

<212> DNA

<213> Artificial Sequence
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65

cac aag aca tca act tca
Cys Au Ala Thr
att gtc aag agc ttc

70 75 80

caa cat aac agc tat acc tgt aag acc act

H s

Lys
aac

Thr

288 Arg H's Asn Ser
Ser
aga aat aag tgt taa 324 Pro

Thr Ser

Tyr
85 90 95

Thr
ccc

Ile Val Lys Ser Phe Asn Arg Asn Gu Cys 100 105 <210>
23205 49 <211> 107 <212> PRT <213> Mus nuscul us <400> 49
<7735 :Q;{gpré}lm@ Asp Ala Ala Pro Thr val Ser |Ile Phe Pro Pro
Ser Qu 1510 15 Gn Leu Thr Ser Ay Gy Al a
<400> @er Val Val Cys Phe Leu Asn Asn Phe 20 25 30 Tyr Pro
tcceactqogsagshc?d® Asn Val Lys Trp Lys Ile Asp Ay Ser Gu
Arg 35 40 45 Gn Asn @y Val Leu Asn Ser Trp Thr Asp
<210> 26 n Asp Ser Lys Asp Ser 50 55 60 Thr Tyr Ser Met Ser
<§_%§> 386¢ Thr Leu Thr Leu Thr Lys Asp Qu Tyr Au 65 70 75
:213i o %ré]ge}q—_l%s Asn Ser Tyr Thr Cys Gu Ala Thr H s Lys
r r Ser 85 90 95 Pro Ile Val Lys Ser Phe Asn
<400> 2Arg Asn Gu Cys 100 105 <210> 50 <211> 357 <212> DNA
CCYCcggecgr] 3SC VS GRS EYHAIGEIPAGEC AT €D RS CTIGHPY X I(COBCCeP2 2> 60
ccctcttéék)ccééagzacc ééégﬁ%aégk aagtgtgcac cggcacagac atgaagctac 120
ggctccctge cagtcccgag acccacctgg acatgctccg ccacctctac cagggctgec 180
aggtggtgca gggaaacctg gaactcacct acctgcccac caatgccagc ctgtccttec 240
tgcaggatat ccaggaggtg cagggctacg tgctcatcge tcacaaccaa gtgaggcagg 300
tcccactgca gaggctgogg attgtgcgag gcacccagct ctttgaggac aactatgecc 360
tggccgtget agacaatgga gacccgctga acaataccac ccctgtcaca ggggcctcecco 420
caggaggcct gcgggagcto cagcttcgaa gectrcacaga gatcttgaaa ggaggggtcet 480
tgatccagcg gaacccccag ctctgctacc aggacacgat tttgtggaag gacatcttcc 540
acaagaaCaa CCagctggct ctcacactga tagacaccaa ccgctcetcgg gcecctgccacc 600
cctgttctcec gatgtgtaag ggctcccgct gctggggaga gagttctgag gattgtcaga 660
gcctgacgeg cactgtctgt geccggtggct gtgcccgctg caaggggcca ctgceccactg 720
actgctgcca tgagcagtgt gctgccgget gcacgggecc caagcactct gactgectag 780
cctgeccteca cttcaaccac agtggcatct gtgagctgca ctgcccagcc ctggrcacct 840
acaacacaga cacgtttgag tccatgccca atcccgaggg ccggtataca ttcggcgeca 900
gctgtgtgac tgcctgtccc tacaactacc tttctacgga cgtgggatcc tgcaccctceg 960
tctgeccccct gcacaaccaa gaggtgacag cagaggatgg aacacagcgg tgtgagaagt 1020
gcagcaagcc ctgtgcccga gtgtgctatg gtctgggcat ggagcacttg cgagaggtga 1080
gggcagttac cagtgccaat atccaggagt ttgctggctg caagaagatc tttgggagcec 1140
tggcatttct gccggagage tttgatgggg acccagcctc caacactgcc ccgctccage 1200
cagagcagct ccaagtgttt gagactctgg aagagatcac aggttaccta tacatctcag 1260
catggccgga cagcctgcect gacctcagcg tcttccagaa cctgcaagta atccggggac 1320
gaattctgca caatggcgcc tactcgctga ccctgcaagg gctgggcatc agctggetgg 1380
ggctgcgctc actgagggaa Cctgggcagtg gactggccct catccaccat aacacccacc 1440
tctgcttcgt gcacacggtg ccctgggacc agctctttcg gaacccgcac caagcetctgce 1500
tccacactgc caaccggcca gaggacgagt gtgtgggcga gggcctggcec tgccaccagce 1560
tgtgcgeecg agggcactgc tggggtccag ggcccaccca gtgtgtcaac tgcagccagrt 1620
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cag atc cag

cct gga gag
G u Leu Lys

ttg atg cag tct gga cct gag ctg aag aag
48 Gnlle Gn Leu Val Gn Ser Ay Pro
Lys Pro Gy Gu 1 5 10 15 aca gtc aag atc
tcc tgc aag act tct ggg tat acc ttc ata gac tat 96
Thr Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Thr Phe
Ile Asp Tyr 20 25 30 tca atg cac t cag
tectteosgy FGRRHY GEEARTI At AL Gt o AORRC e CURRTBALE T
atgtgaatyalcagySaceyh AlgrcPrgrcChycdiysotd Ycdgitck¥§ abtpgdRig35 1480
45 ggc tag ata aac acc tac act gga gag cca aca tat tct
tgacctgtahtigaccooae IAT2ac@9yf TEP IPFetPNSACTIRHCTIy rRaghrCcagty G1§00
0 556032 tt
B R A e i I
ggaag*t*tysaa@tgaggag d?dc@cM@cCPheccSegcqe@aGawCTm Werad@tSerl920
gtgtggac-clz-{] qgéltaacagg gdgcécgéc(:e%cgtg ga}gctagz%g( %g%%g%égg g(c:qtcétc% lala_gso
tcatctct@érgg%a@ttlgeu zli}’t&téﬁf@]g@tdg#é@}ﬁcﬂ"d‘lfggé‘d}cﬁtg@@t thyggdde cCy 2086
gca acc tac tat ag% tac ?aa a%a aac ttt aac tgg
tcatcaagf%g“@@& %a8 PHETSSH? APHCPAPATYHY B S HgR9EE Ag
cggagctg Jec dodccth YoldaRg& ((Had@gt®2aldOycREC @abo
9829 étsgg aca ggfg tcc tcgcgng7 Thr Thr Leu %r Val Ser Ser
tcctgaaagy 5yacaQaqysg5a90aagYsoal 99T aEr 19 APRIJIEPE LS EECHARE c ul 2430

tc‘_acaagﬁéopﬁcﬁégp@cnéﬂg%g%éb |a$kla %%bagaﬁ'ﬁ@craggﬁ a@cﬁa‘é Leyso

s Lys” Thr I'le Ser
tgttgagg@ysaa_ayzacaﬁdca Seraa®ycaTyacaérdg|aaPh@tta@acqu WrtaQ@tgzs 3340
tggctggt ggﬂ,ctcc%ta %%t}{%!:ﬁ%%%CQCQQ& aca?Echth A‘c%%cgcyggl‘ebﬂoo
tgcagctggt gacacagctt atgccctatg gctgcctctt agaccatgtc cgggaaaacc 2460
gcggacgcct gggctcccag gacctgctga actggtgtat gcagattgcc aaggggatga 2520
gctacctgga ggatgtgcgg ctcgracaca gggacttggce cgctcggaac gtgctggtca 2580
agagtcccaa ccatgtcaaa attacagact tcgggctggc tcggctgctg gacattgacg 2640
agacagagta ccatgcagat gggggcaagg tgcccatcaa gtggatggcg ctggagtcca 2700
ttctccgecg geggttcacc caccagagtg atgtgtggag ttatggtgtg actgtgtggg 2760
agctgatgac ttttggggcc aaaccttacg atgggatccc agcccgggag atccctgacc 2820
tgctggaaaa gggggagcgg ctgccccagc cccccatctg caccattgat gtctacatga 2880
tcatggtcaa atgttggatg attgactctg aatgtcggcc aagattccgg gagttggrgt 2940

tgaattctc ccgcatggcc agggacccce agcgetttgt ggtcatccag aatgaggact 3000
tgggcccage cagtcccttg gacagcacct tctaccgcetce actgctggag gacgatgaca 3060
tgggggacct ggtggatgct gaggagtatc tggtacccca gcagggcttc ttctgtccag 3120
accctgcccc gggegetggg ggcatggtcc accacaggca ccgcagctca tctaccagga 3180
gtggcggtgg ggacctgaca ctagggctgg agccctctga agaggaggcc cccaggtctc 3240
cactggcacc ctccgaaggg gctggctccg atgtatttga tggtgacctg ggaatgggdg 3300
cagccaaggg gctgcaaagc ctccccacac atgaccccag ccctctacag cggtacagtg 3360
aggaccccac agtacccctg ccctctgaga ctgatggcta cgttgecccc ctgacctgea 3420
gcccccagec tgaatatgtg aaccagccag atgttcggcec ccagccccct tcgecccgag 3480
agggccctct goctgetgec cgacctgctg gtgccactct ggaaagggcc aagactctct 3540
ccccagggaa gaatggggtc gtcaaagacg tttttgectt tgggggtgcc gtggagaacc 3600
ccgagtactt gacaccccag ggaggagctg cccctcagec ccaccctect cctgecttea 3660
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Gy Trp Ile Asn Thr Tyr Thr Ay G u Pro Thr Tyr Ser
Asp Asp Phe 50 55 60 Lys Ay Arg Phe Ala Phe Ser Leu
GQu Thr Ser Ala Ser Thr Ala Tyr 65 70 75 80 Leu Gn
Ile Ser Asn Leu Lys Asn A u Asp Thr Ala Ser Tyr Phe
Cys 85 90 95 Page 48 Ala Thr Tyr Tyr Arg Tyr Au Ar
geccagccA§ RISy Ty TaFEpoacRy CY 93 CEF ACCaOTICEO5IEIOTCOPfr  THO
Leu a 2 2>
SRR Ti S s s IS TP G R
cagtgggaadOfpgtb@o@ecyaen aca aca acc cca tcg gtc tat cca ctipos
gcc cct gtg tgt gga 48 Ala Lys Thr Thr Ala Pro Ser
<210> p¥al Tyr Pro Leu Ala Pro Val Cys Gy 1 5 10 15 gat aca
<211> 8act ggc tcc tcg gtg act cta aga tgc ctg gtc aag ggt
<212> PRAt 96 _Asp Thr Thr Ay Ser Ser Val Thr Leu Ay Cys
<213> Mug muEsHIY¥Sys @y Tyr 20 25 30 ttc cct gag cca gta acc
<«400> Jltg acc tgg aac tct aaa tcc ctg tcc agt 144 Phe Pro
~ Qu Pro val Thr Leu Thr Trp Asn Ser Gy Ser Leu Ser
%79 Gin e¥ 35 %b“é@rgﬁb’ﬁf@ cac acc ttc cca gct gtc ctg cag
tct gac'ctc tac acc ctc 192 Gy Val H's Thr Phe Pro
Ala Val Leu @n Ser Asp Leu Tyr Thr Leu 50 55 60 agc
<210> 2ggc tca gta act gta acc tca aac acc tgg ccc agc cag
EIEH g%gc atc 240 Ser Ser Ser Vai Thr Val Thr Ser Ser Thr
<713> MUEPmiX¥@19er Gn Ser Ile 65 70 75 80 acc tgc aat gtg

gcc cac ccg gca agc agc acc aag gtg gac aag aaa' 288
<400> 27

Asp vail Leu Met Thr Gin Ser Pro Leu Ser Leu
1 5 10

<210> 28

<211> 9

<212> PRT

<213> Mus musculus

<400> 28

Gln Ile Gin teu val Gln Ser Gly Pro
1 5

<210> 29

<211> 19

<212> PRT

<213> Mus muscuius

<400> 29

Asp val Leu Met Thr GTn Thr Pro Leu Ser Leu Pro val Ser Leu Gly
1 5 10 15

Asp GIn Ala

<210> 30

<211> 27

<212> DNA

<213> Artificial Ssequence

<220>
<223> PCR primer DB3F1L

<400> 30 -
cagatccagt tggtgcagtc tggacct 27

<210> 31
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<211>
<212>
<213>

<220>
<223>

<400>
aagatat

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

<220>
<223>

<400>
aagaatt

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

<220>
<223>

<400>
aagatat

<210>
<211>
<212>
<2313>

<220>
<221>
<222>

<400>
cag atc
Gln Ile
1

aca gtc
Thr val

tca atg
Ser Met

ggc tag
Gly Trp
50

aag gga
Lys Gly

ttg cag
Leu GlIn

Thr Cys Asn Val Ala H's Pro Ala Ser Ser Thr Lys Val
Asp Lys Lys 85 90 95 att gag ccc aga gag ccc aca atc
aag ccc tgt cct ccatgc aaa tac 336 Ile Qu Pro Arg
Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys 100
105 110 <cca aca cct aac ctc ttg gat gga cca tcc gtc
tc atc ttc cct cca 384 Pro Ala Pro Asn Leu Leu Ay
y Pro Ser Val Phe Ile Phe Pro Pro 115 120 125 aag
Aatﬁmaagw gatugic ctc atg atc tcc ctg agc ccc ata gtc
aca tgt 432 Lys Ile Lys Asp Val Leu Met Ile Ser Leu
P§§r er’lrrngr Iw’xgz 4} Thr Cys 130 135 140 gta gtc gtg gac
at g~ agc gag ga gac cca gat gtc cag atc agc tgg 480
3yat Val Val Asp Va. Ser Gu Asp Asp Pro Asp Val dn
Ckf eatSERCChop ANBCYGRIIES 160 ttt atc aac aac atg gaas?
ata cac aca get cag aca caa acc cat aga 528 Phe Val
3Asn Asn Val Gu Val H's Thr Ala Gn Thr Gn Thr Hs
ZArg 165 170 175 gag gat tac aac agt act ctc cgg gt9
g% g 1%Yc ctc ccc atc cag 576 du Asp Tyr Asn Ser
48" A°GUYH® val Ser Ala Leu Pro Ile G n 180 185
190 Paae 49 cac cag gac tgg atg agt ggc aag gag ttc
PaRaprtiger 2@ ot aac aac 624 His A n Asp Trp Met Ser
gly Lys GQu Phe Lys Cys Lys Val Asn Asn 195 200 205
283y 0R¢t§lG §E@ggCyY ccc atc gag aga acc atc tca aaa g
ccc aaa g ?g¢ 675 Lys Asp Leu Pro Ala Pro Ile Gu Arg
Thr e Ser Lys Pro Lys Gy 210 215 220 tca gta aga
3 et cca cag gta tat gtc ttg cct cca cca gaa gaa gag
o0 Ser val Arg Ala Pro @ n Val Tyr Val Leu Pro Pro
AProf@ial Gaguchar 225 230 235 240 atg act aag aaa cag
gtc act ctg acc tgc atg gtc aca gac ttc atg 768 Met
P‘EE pl¥srLysrE n Val Thr Leu Thr Cys Met Val Thr Asp
e met 245 250 255 cct gaa gac att tac gtg gag tgg
3dcc aac aac ggg aaa aca gag cta 816 Pro Qu Asp lle
CRyradfAct@y FrPFRFAAST Asn Ay Lys Thr Gu Leu 32

34

1350

DNA

Mus muscuius

CcDS
(1..(1350

34
cag ttg gtg cag tCt gga cct gag ctg aag aag cct gga

g 48
Gin Leu val Gln ser G?y Pro Glu Leu Lys Lvs Pro Gly G

aag atc tcc tgc aag gct tct g?g tat acc ttc aca cac tat 96
Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr His Tyr
20 25 30

cac tgg gtg aag cag gct cca gga aag g?t tta aag tgg atg 144
His Trp val Lys GIn Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45

ata aac acc tac act gga cca aca tat gct gat gac ttc 192
Ile Asn Thr Tyr Thr Gly Pro Thr Tvr Ala Asp Asp Phe
55 60

[alie]

[R)e]
It

cgg ttt gcc trc tet ttg gaa acc tct gec agc act gcc ttt 240
Arg Phe Ala Phe Ser Leu Glu Thr Ser Aia Ser Thr Ala Phe
70 75 80

[Aa]le}

atc aac aac CtcC aaa aat
Ile Asn Asn Leu Lys Asn

aQ

ag gac acg gct aca tat ttc tgt 288
Tu Asp Thr Ala Thr Tyr Phe Cys

Page 30



gca
Ala

acc
Thr T

CcCa
Pro

gga
ey
145
aac

Asn

cag
Glin

Thr

agc
Ser

ccc
Pro
225

TCccC
Ser

ctg
Leu

acc
Thr

ttg
Leu

260 265 270 aac tac aag aac act gaa cca gtc ctg gac
tct gat gg~ tct tac ttc 864 Asn Tyr Lys Asn Thr GQu
Pro Val Leu Asp Ser Asp Ay Ser Tyr Phe 275 280 285
atg tac agc aag ctg aga gtg gaa aag aag aac tgg gtg
gaa aga aat 912 Met Tyr Ser Lys Leu Arg Val du Lys
Lys Asn8Trp Val Qu Arg #sn 290 295 300 d&fc tac tcc

gt Lca, te Lalt c ac
e 58 iy R SR Skl & el W
Asn Md0s Hi s Thr 305 SLDG 315 320 act aa@ agc ttc tcc
<+ $99 act cc a tga 993 Thr Phe Ser Ar
ior T Borg dehbedll o Som les B qie B Bt

3> I\/Us nuscul us20 < 00> 3 Ala Lyss Thr Thr AI a Pro

ctq Ser VaI qﬁ'll'q);rtagoaLeg Ala Pro VaI QIS Gqé 15 é’g 15 43
S ° Val
&%S ﬂé? P(5!O Val:l C) g/g g S%Ehi}%rrlPG‘%‘y v I@@fh&ieu Thr

Asn Ser Ser Leu Ser Ser 5 40 45 Gly Val H's

cys gg 160 @qg*@’ LTR R e T

Pro Ser Ile 65 70 75 80 Thr Cys Asn al Ala
tct ldos tl%lcocwd acSexgtSgpt Ty tacs aval ttAspcd ystlgts 885 90 9528
Ser BaYe 0L ¢y Sl %ﬁﬂvﬁiyA\fag ¢! TbroPh?h?rq |Aéa PP Oys

Pro Pro s Lys Cys 10071 110 Pro Al a Bro Asn Leu

tct lbed Aeytsd )&cE’f@tcSegc\éajf Bi‘ESglt%gead?hgtEPra@C Pray add5 12G:76
Ser p3p Leu Tyr Leu Ser Sgr Ser val Thr val Igg Ser Ser
180 185 1

tgg cCcc agc cag tcc atc acc tgce aat C cac ccg geca age 624
Trp Pro Ser Gln Ser ITe Thr Cys Asn a His Pro Ala ser
195 200 205

<\
ot
—rQ

acc aag gta gac aag aaa att gag ccc aga ggg ccc aca atc aag 672
Thr Lys val Asp Lys Lys Iie Glu Pro Arg Gly Pro Thr Ile Lys
210 215 220

<\
A
—

tgt cct cca tgc aaa tgc cCa gca €Ct aac ctc ttg g?t 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 Ile Phe Pro Pro Lys Ilie Lys Asp val Leu Met Ile Ser
245 250 255

(@]

gat gac 816

agc ccc ata gtc aca tgt gtg gtg gtg gat gtg ag
val ASp

Ser Pro ITe val Thr Cys val val Asp val Se
260 265

]
N
~N
(@R =lle
>
%)
o

cac aca 864

gat gtc cag atc agc tgg ttt gtg aac aac gtg gaa gtra ca
al al His Thr

Asp val Gln Ile Ser Trp Phe Asn Asn val Glu
275 280 285

cag aca caa acc cat aga gag gat tac aac agt act ctc cgg gt 912
Gin Thr Gln Thr His Arg Glu Asp Tyr Asn Ser Tnr Leu Arg va
290 295 300

agt

g 960
Ser A

C Ctc ccc atc cag cac cag gac tgg atg agt gg
a iLeu Pro Ile Gin His Gln Asp Trp Met Ser Gl

310 315

aaa tgc aag g¢gtc aac aac aaa gac ctc cca
Lys Cys Lys val Asn Asn Lys Asp Leu Pro
325 330

CCC atc gag aga 1008
Pro Ile Glu Arg
335

atc tca aaa CCC aaa ggg tca gtea aga gCt cca cag gta tat gtc 1056
Ile Ser Lys Pro Lys Gly Ser val Arg Ala Pro Glir val Tyr val
340 345 350

CCT cca cca gaa
Pro Pro Pro Glu

act ctg acc 1104
Tnr

atg act aag aaa C
Met Tnr Lys Lvs Gi
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tgc
Cys

aac
Asn
385

gac
ASp

aag
LysS

Lys Ile Lys Asp Val Leu net lie Ser Leu Ser Pro lle
Val Thr Cys 130 135 140 Val Val Vval Asp Vval Ser Qu
Asp Asp Pro Asp Val dn lle Ser Trp 145 150 155 160
Phe Val Asn Asn Val Ju val Hs Thr Ala A n Thr dn
Thr H's Arg 165 170 175 G u Asp Tyr Asn Ser Thr Leu
a Val Val Ser Aﬁéo Leu Prolle G s 180 185 190 Hi s
n Asp Trp Met Ser Ay Lys Gu Phe Lys Cys Lys Val
atg Asn AsngdO5t20(g205: ahySgal&SBttwchﬁ% Ab@ ddgoadd e Aurs2
Nt X2 § Thir AsH &hs SLLg8o Prg Asps I YRY[240 215 T7207'8er Val
> Ara Ala Pro dH°val Tyr Val Let’®ro Pro Pro Gu G u
aac GhY aad2Bc230g23% 240 tawbzlaoﬂaﬁc Les bys & ngr¥akegThr  Lewo
Asn Ghy @psTiveG1ValeuThsn Asp BheAMetThr2dBi 250 \%55!. o Au
Asp Ile TyF%al Qu Trp Thr 3Asn Asn Ay Lys 90 Glu

r 6 2Ly Br o, Vval
T RS B e usae o e 9 De ot e o s
Lys Leu4Wg val Qu Lys 43s Asn Trp Val @13 Ara Asn

s 680 ool vk T e At e S

he &&r Arg Thr Pro @233 Lys 325 330 <2d40> 54 <211>
336 <212> DNA <213> Mus nuscul us <220> Page 51 <221>

agt ctg aag tg 4tCC Cgg act ccg agt

&9y Cen GBS Adeze D TRA BB SE<BH0ORLE 4T 20 Thr Fro oy
435 440 445

aaa tga 1350

Lys

<210> 35

<211> 449

<212> PRT

<213> Mus muscuius

<400> 35

Gin Ile Gin Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu

1 5 10 15

Thr val Lys Iie Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr His Tyr

20 25 30

Ser Met His Trp val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 _ 45

Gly Trp ITe Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe

50 55 60

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

65 70 75 80

Leu Gin ITe Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys

85 90 95
Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thr Thr Leu Thr val Ser Ser Ala Lys Thr Thr Ala Pro Ser val Tyr
115 120 125

Pro Leu Aia Pro val Cys G

y Asp Thr Thr Gly Ser Ser val Thr Leu
5 140
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Gly

145

Asn

Gln

Thr

Ser

Pro

225

Ser

Leu

Pro

Ala

val

305

Phe

Thr

Leu

Cys

Asn

385

ASp

gat att ttg atg acc caa act cca ctc tcc ctg cct gtc
agt ctt gga 48 Asp Val Leu Met _ Thr G n Thr Pro Leu
Ser Leu Pro Val Ser Leu Gy 1 5 10 15 gat caa gcc tcc
atc tct tgc aaa tct agt cag agc att ata cat agt 96
Asp Gn Ala ser Ile Ser Cys Arg Ser Ser Gn Ser Ile
Val Hi s Ser 20 25 30 aat gga atc acc tat tta gaa tag

1 CySSI' \}:atlgLVé usa_ F}/ T %gc apPr‘ t\/ éro G|L§u é?ﬁy'rgg, e3-5rh£10

45 cca aag ctc ctg atc tac aaa gtt tcc aac cga ttt tct
%gg %c cca 192 Pro L;(s Leu Leu Ile Ti s Val Ser
Ser gdh gy Fhe®Set* Gy Val 7% o'80 PB5 B ar 1% L§% ¢ aat a

c agt gaa tca gag aca gat ttc aca ctc aag atc 240 Asp
Arg Phe Ser My Ser Gy ser Gy Thr Asp Phe Thr Leu Lys
ser HS@ L§§ 70 78" 8y égfégg aSegt gaﬁzﬁwa\ﬁﬂ %‘? gatsetg gaa
att Tat tac tgc ttt g9L 288 Ser gVaI Gu Aa
GQu Asp Leu Ay Val Tyr Tyr Cys Phe Gn Gy 85 90 95
Trp tPca Seat Ggt tseccy ¢ akr dog Asncvaya 1ggig gago ade sag ctg
ata aaa 336 98¢ His Val Pro TS% Thr Phe Ay Gy
Gy Thr Lys Leu Gu Ile Lys 100 105 110 <210> 55
Thr €24 a1l 1¢2123> PR 3213 Mis angserd usr <400 55 Asp
210 val Leu Met ThH#15G n Thr Pro Led28er Leu Pro Val Ser
Leu @y 1510 15 Asp Gn Ala Ser Ile Ser Cys Arg
Cys 986 PR cfd NySedyd beo Vak HioSaSer e4d0.ab 30 c15e-Jy ile
Thr Tyr Lea3® u Trp Tyr Leu2&@n Lys Pro Ay @mn Ser
35 40 45 Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg
a1 BHE St o rifed- L0 80 85 00, 9P A P Se, Oy Ser

Ser243y Thr Leu Lys Ile 2355

Ser Pro Ile val Thr Cys val val val Asp val Ser Glu Asp Asp
260 265 270

Asp val Gin Ile Ser Trp Phe val Asn Asn val Glu val His Thr
275 280 285

Gln Thr GIn Thr His Arg Glu Asp Tyr Asn Ser Thr Leu Arg val
290 295 300

Ser Ala Leu Pro Ile GIn His Gln Asp Trp Met Ser Gly Lys Glu
310 315 320

Lys Cys Lys val Asn Asn Lys Asp Leu Pro Ala Pro Ile Glu Arg
325 330 335

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

Pro Pro Pro Glu Glu Glu Met Thr Lys Lys Gln val Thr Leu Thr
5

360 365

Met val Thr Asp phe Met Pro Glu Asp Ile Tvr val Glu Trp Thr
370 375 380

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

Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg val Glu Lys
405 410 415
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Lys Asn
Gly Leu
Lys

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

<220>
<221>
<222>

<400>
gat gtt
Asp val
1

gat caa
Asp Gin

aat g%a
Asn Gly

cca aag
Pro Lys
50

gac agg
AsSp Arg

agc aga
ser Arg

tca cat
ser His

cgg gct
Arg Ala

u

cag tta
Gin Leu
130

tac ccc
Tyr Pro
145

caa aat
Gln Asn

65 70 75 80 Ser Arc Val Qu Ala GQu Asp Leu Gy Val
Tyr Tyr Cys Phe Gn Ay 85 90 95 Ser H's Val Pro Tyr
Thr Phe Ay Ay Gy Thr Lys Leu Qu Ile Lys 100 105
110 Paae 52 <210> 56 <211> 324 <212> DNA <213> Mus
muscul us <220> <221> CDS <222> (1)..(324) <400> 56
cgg get oat act aca cca act ata tcc atc ttc cca cca
tcc agt gag 48 Arg Ala Asp Ala Ala Pro Thr Val Ser
Tte vRhecRr erfPraionSeer Sgr S@ruCds SetQvalsvatagstdla aca tc:
g9a4gbt gcc tca gtc §€y tgc ttc ttg adtdaac ttc 96
Gn Leu Thr Ser Ay Ay Ala Ser Val Val Cys Phe Leu
Asn pARNHRNE 1 20rn25TR0 Lyt aerCeke aaa gac Tat praatiyat ¢ aag
tay aag att oat g&€d agt gaa cga 14#4> Tyr Pro Lys Asp
Il'e Asn Val Lys Trp Lys Ile Asp Gy Ser Gu Arg 35 40
45 caa aat gac gtc ctg aac agt tag act gat cag gac agc
aaa gac agc 192 Gn Asn Gly Val Leu Asn Ser Trp Thr
Asp G n Asp Ser Lys Asp Ser 50 55 60 acc tac agc atg

;@ac aac acc ctc acg ttg acc aag gac gag tat gaa 240
g6or Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp
pBku Tyr Qu 65 70 75 80 cga cat aac agc tat acc tgt
Myagrugee et cac aag aca tca act tca 288 Arg His Asn

Ser Tyr Thr Cys Gu Ala Thr H's Lys Thr Ser Thr Ser 85
90 95 <ccc att gtc aag agc ttc aac agg aat gag tgt taa

®24 Pro | .
(}@5.(665? le Val Lys Ser Phe Asn Arg Asn Gu Cys 100

36

ftg atg acc caa agt cca ctc tcc ctg cct gtc agt ctt g?a 48
Leu Met Thr Gin Ser Pro Leu Ser Leu Pro val Ser Leu Gly
5 10 15

gcc tcc atc tct tgc aga tct agt cag agc att gta cat agt 96
Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Ile val His Ser
20 25 30

aac acc tat tta gaa tgg tac ctg cag aaa Ccca ggc cag tct 144
Asn Thr Tyr Leu Glu Trp Tyr Leu Glin Lys Pro Gly GIn ser
35 40 45

(Al

cftc ctg atc tac aaa tCC aac cga Tttt tct g
Leu Leu Ile Tyr Lys Ser Asn Arg Phe Ser G
55 60

g gtc cca 192
y val Pro

<10
m ot
—It

TIc agt ggc agt gga tca ggg aca gat ttc aca ctc agg atc 240
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile
70 75 80

—
<\

gtg gag act g gtt tat tac tgc ttt caa a?t 288
va Tu Ala G val Tyr Tyr Cys Phe Gln Gly
85 90 95

—0
<R

Mt
>
wn
O
-
14
c
[Al{e}

gtt ccg tac acg tic gga ggg ggg acc aag Cctg gaa ata aaa 336
val Pro Tyr Thr Pne Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

gat gct gca cca act gta tcc arc ttc cca cca tcc agt gag 384
Asp Ala Ala Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu
115 120 125

>

Tt gcc tca gtc gtg tgc trc ttg aac aac ttc 432

aca tct g?a ag
Gly Gly Ala ser val val Cys Phe Leu Asn Asn Phe

Thr Ser

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 Glu Arg
150 155 160

[

g?c gtc ctg aac agt tgg act gat cag gac agc aaa gac agc 528
Gly val Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser
165 170 175
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acc
Thr

cga
Arg

CccC
Pro

<210> 57 <211> 107 <212> PRT <213> Mus nuscul us
<400> 57 Arg Ala Asp Ala Ala Pro Thr Val Ser |le Phe
Pro Pro-Ser Ser Au 15 10 15 Gn Leu Thr Ser Ay
Gy Ala Ser Val Val Cys Phe Leu Asn Asn Phe 20 25 30
Tyr Pro Lys Asp Ile Asn Val Lys Trp Lys Ile Asp Ay
cac %gc a u, Ar 35 gggc%aiéa%%%n GI Valsgligu Asn S_?_r ngﬁ
- &8 Io Y / yr
T e é% >Lor aﬁi Leu iL{ T%rl)ﬁ ! % VI Qu
65 70 75 80 Arg Hi s Asn Ser Tyr Thr QIS Gu Ala Thr

cat IaIF‘s stath C‘S%? Y "aSS‘aSSa@Ot% aPrecy | e vaR4

1S Bl gézﬁ%fh i Agk %fﬁ %argglj/s“’i 168" P510¥ 58
<211> 30 <212> DNA <213> Mus nuscu us <220> <221>

att @DS aag2@P>tfd)aac(30) aax4@y>tH8 @gg tat acc ttc aca &ao

ﬂg val weasst §'e 13079 &°) Ty Ofhr Phe Thr His Tyr Ser
Met Hs 1 5 1077<210> 59 <211> 10 <212> PRT <213> Mis
nmuscul us

<210> 37

<211> 219

<212> PRT

<213> Mus musculus

<400> 37

Asp

1

ASD

Asn

Pro

ASD

65

Ser

Arg

Thr

1 Asn Gly

val Leu Met Thr GIn Ser Pro Leu Ser Leu Pro val Ser Leu Gly
5 10 15

GIn Ala ser Ile Ser Cys Arg Ser Ser Glin Ser Ile val His Ser
20 25 30

Gly Asn Thr Tyr Leu Glu Trp Tyr Leu GIn Lys Pro Gly Gin Ser

Lys Leu Leu Ile Tyr Lys val Ser Asn Arg Phe Ser Gly val Pro
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile
70 75 80

Arg val Glu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gln Gly
85 90 95

His val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Ala Asp Ala Ala Pro Thr val Ser Iie Phe Pro Pro Ser Ser Glu
115 120 125

Leu Thr ser Gly Gly Ser va'

130

S

W~
v

val Cys Phe Leu Ash Asn Phe
140

Pro Lys Asp Ile Asn val Lys Trp Lys

Asp Gly Ser Glu Arg
150

160

b= H
ul —
w (D

<
<
)

1T Leu Ashn Ser Trp Thr Asp Gin Asp Ser Lys Asp Ser
165 170 175

Tyr Ser Met Ser Ser Thr teu Thr Leu Thr Lys Asp Glu Tyr Glu
180 185 190

Page 35



<400> 59 Gy Tyr Thr Phe Thr His Tyr Ser Met Hs 1 5
10 <210> 60 <211> 51 <212> DNA <213> Mus nuscul us
<220> <221> CDS <222> (1)..(51) <400> 60 tgg ata aac
acc tac act aaa gag cca aca tat get gat gac ttc aag 48
Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Al a Asp
Asp Phe Lys 1 5 10 15 gga 51 dy <210> 61 <211> 17
Arg His AZl3z- ARF ®213%sMis AusclkUsis £400hr6derrprlde Asn Thr
Yy Thr Ay Qu PR@® Thr Tyr Al a Asi®5Asp Phe Lys 1 5
10 15 dy Page 54 <210> 62 <211> 30 <212> DNA <213>
pro 11e WIS (OusGUl pSe «5320% 221 GRS <222> (1)..(30) <400>
210 62 tac tat aggitac gaa aga gdgac ttt gac tac 30 Tyr Tyr
Arg Tyr Au Arg Asp Phe .Asp Tyr

<210> 38
<211> 1350
<212> DNA

<213> Mus musculus

<220>
<221> (DS
<222> (1)..(1350)

<400> 38
cag atc cag ttg gtg cag tct gga cct gag ctg aag aag cct g%a gag 48
GIn Ile Gin Leu val Gin Ser Gly Pro Giu Leu Lys Lys Pro Gly Glu

1 5 10 15

L

aca gtc aag atc tcc tgc aag gct tCt ggg tat acc ttc ata gac tat 96
Thr val Lys Ile Ser Cvs Lys Ala Ser Gly Tyr Tnr Phe Ile Asp Tyr
20 25 30

tca atg cac tgg gtg aag cag gct cca gga aag a?t tta aag tgg atg 144
Ser Met His Trp val Lys GIn Ala Pro Giy Lys Gly Leu Lys Trp Met
35 40 45

g%c tgg ata aaC acC tac act gga gag cca aca tat tct gat gac ttc 192
Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe
50 55 60

aag g?a cgg ttt gcc ttc tct ttg gaa acc tct gcc agc act gcc tat 240
Lys Gly Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80

ttg cag atc agc aac ctc aaa aat gag gac acg gct tca tat ttc tg: 288
Leu Gin Ile Ser Ash Leu Lys Asn Giu Asp Thr Ala Ser Tyr Phe Cys
85 90 95

gca acc tac tat agg tac gaa aga gac ttt gac tac tgg g%c caa ggc 336
Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp Gly Gln Gly
100 105 110

ome

acc act ctc 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

€ca Ctg gcc cct gtg tgt gga gat aca act ggc tcc tcg qt% act cta 432
Pro Leu Ala Pro val Cys Gly Asp Thr Thr Giy Ser Ser val Thr Leu
130 135 140

gga tgc ctg gtc aag ggt tat ttc cct gag cca gt? acc ttg acc tgg 480
Gily Cys Leu val Lys Gly Tyr Phe Pro Glu Pro val Thr Leu Thr Trp
145 150 155 160

[l

aac tct gga tcc ctg tcc agt ggt gtg cac acc trc cca gct gtc ctg 528
Asn Ser Gly Ser Leu Ser Ser Gly val His Thr Phe Pro Ala Vvai Leu
165 170 175

Cag tct gac ctc tac acc CtC agc agc tca gtg act gta acc tcg agc 576
Gln ser Asp Leu Tyr Thr Leu Ser Ser Ser val Thr val Thr ser ser
180 185 190



acc
Thr

agc
ser

ccc
Pro
225

tcc
Ser

ctg
Leu

ttg

tgc
Cys

aac
Asn
385

gac
ASD

aag
Lys

d

aaa
Lys

(A]le]
<t

tgg tcat adcacypac48atcAnge Ser &ar 9@1? rocserad lceg\@la &is Ser 624
TP RS @ry© r§eTh¥1eTgEg 1¥8 AU Ve AROHNS Praie>SEs <211>
<212> PRT <21 Mis nuscul us 22D0> 65 Arg Ser Ser
acc Gaa rgad e@aVadadHas: S8 cAsnagld gyoAstr ThE akyr adfu A W72
Thr 1yg A% Ly210rs 66e <AL1BrRArg Py2BrONAr <DE3RyMIS -
210 nusculus  <220%1%221> CDS  <222%0(1)..(21) <400> 66
tgt @@ @l t1§€GadatyCeaa tdch E&t add 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 ttc atc TTC cct cca aag atc aag gat gta ctc atg atc tcc 768
val Phe Ile Phe Pro Pro Lys Ile Lys Asp val Leu Met Ile Ser
245 250 255
agc ccc ata gtc aca tgt gtg gtg gtg gac 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 gtg aac aac gtg gaa gta cac aca 864
Asp val Gin Ile Ser Trp Phe vai Asn Asn val Glu val Kis Thr
275 280 285
cag aca caa acC cat aga gag gat tac aac agt act ctc cgg gt 912
Gin Thr GIn Thr His Arg Glu Asp Tyr Asn Ser Tnr Leu Arg Va
290 295 300
agt gcc ctc ccc atc cag cac cag gac tgg atg agt ggc aag gag 960
Ser Ala Leu Pro Ile Gin His GlIn Asp Trp Met Ser Gly Lys Glu
310 315 320
aaa tgc aag gtc aac aac aaa gac CtcC cca gcg ccc atc gag aga 1008
Lys Cys Lys val Asn Asn Lys Asp Leu Pro Ala Pro Ile Glu Arg
325 330 335
atc tca aaa cccC aaa g%g Tca gta aga 9Ct cca cag gita tat gtc 105¢
Ile Sser Lys Pro Lys Gly Ser val Arg Ala Pro Gin val Tyr val
340 345 350
CCt cca cca gaa gaa gag atg act aag aaa tag gtc act ctg acc 1104
Pro Pro Pro Glu Glu Glu Met Thr Lys Lys Gln val Thr Leu Thr
355 360 . 365
atg gtc aca gac ttc atg cct gaa gac att tac gt% gag tgg acc 1152
Met val Thr Asp Phe Met Pro Glu Asp Ile Tyr val Glu Trp Thr
370 375 380
aac ggg aaa aca gag cta aac tac aag aac act gaa cca gtc ctg 1200
Asn Gly Lys Thr Glu Leu Asn Tyr Lys Asn Thr Glu Pro val Leu
390 395 400
TCt gat ggt tct tac tic atg tac agc aag ctg aga gtg gaa aag 1248
Ser Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg vai Glu Lys
405 410 415
aac tgg gtg gaa aga aat agc tac tcc tgt tca gtg gtc cac gag 1296
Asn Trp val Giu Arg Asn Ser Tyr Ser Cys Ser Vval val His Giu
420 425 430
Ctg cac aat cac caC acg act aag agc ttc tcc cgg act ccg gat 1344
Leu His Asn His His Thr Thr Lys Ser Phe Ser Arg Thr Pro Giy
435 440 445
tga 1350

1510 <210> 63 <211> 10 <212> PRT <213> Mis
muscul us <400> 63 Tyr Tyr Arg Tyr A u Arg ASP Phe Asp
Tyr 1 5 10 <210> 64 <211> 48 <212> DNA <213> Mis
muscul us <220> <221> CDS <222> (1)..(48) <400> 64
aga tct agt cag aac att gta cat agt aat gga aac acc
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<210>
<211>
<212>
<213>

<400>

Lys Va, .
<211> 7

Val

369 <211> 9
sebr Ay Ser

PBD

39

Ser Asn Arg Phe Ser
DNA <213> Mus nuscul us

(1)..(27)

Gln ITe GIn Leu val

1

Thr

Gly
Lys

65

Leu

Thr

pPro

145

Asn

Gln

Pro
225

val

Met

Trp

50

Gly

Gln

Thr

Thr

Leu

130

cys

Ser

Ser

Trp

Thr
210

Cys

Lys

Arg

Tyr

Leu

115

Ala

Leu

Gly

ASD

Pro

195

Lys

Pro

Ile

20

Trp

AsSn

Phe

Ser

TYyr

100

Thr

Pro

val

Leu

180

Ser

val

Pro

Thr

Ala

Agn

8>

Arg

val

val

Lys

Leu

165

Tyr

Gln

ASp

cys

Ser Asn Arg Phe Ser
<212> PRT <213> Mius nuscul us

1

5

Page 55 1 5

<210> 67
<400> 67 Lys
<210> 68 <211> 27
<220> <221> CDS

<222>

<212>

<400> 68 ttt caa gg_ *ca cat gtt ccg tac
acg 27 Phe Gn Ay Ser

Gln

Cys

Lys

Phe

Leu

ser 5

cys

Gly

150

Thr

Ser

Lys
230

(30)

Ser

Lys

Glin

Lys

Glu

TYynr

ser

Leu

Ile

H s Val

Gly

Ala

Ala

40

Gly

Leu

Asn

Arg

Ala
120

/ ASp

Phe

Ser

Pro

Pro

Ser

25

Pro

Glu

Glu

Glu

Thr

Pro

val

Ala

H s Val

Glu

10

Gly

Gly

Pro

Thr

ASD

90

Phe

Thr

Thr

Glu

His

170

Asn

Pro

Pro

Page 38

Thr
<212> DNA <213> Mus nuscul us
Mépmisceiys

Leu

Tyr

Lys

Thr

~lWn
v

Thr

ASD

Thr

va

-

vai

Arg

Asn
235

Lys

Thr

Gly

Tyr

60

Ala

Ala

Tyr

Ala

Ser

140

val

Thr

Ala

Gly

220

Leu

Lys

Phe

Leu

45

sSer

Ser

Trp

Pro

125

Ser

Thr

Pro

val

Leu

Pro Tyr
<212> PRT <213> Mus mnuscul us
Pro Tyr

Pro

Ile

30

ASD

Thr

Tyr

Gly

110

Ser

val

Leu

Ala

Thr

190

Pro

Thr T

Gly

Thr

15

<210>

<400> 69 Phe
15 <210> 70
<220> <221> CDS

=0
U -
<

ASD

Ala

he

Gln

val

Thr

Thr

val

175

Ser

Giy

Tyr

Met

Phe

Tyr

80

cys

Gly

Tyr

Leu

Trp

Leu

Ser

Pro
240

<211>



Ser vatl

Leu Ser

Pro Asp

Ala GIn
290

val ser
305

Phe Lys

Thr e

Leu Pro

Cys Met
370

Asn Asn
385

Asp Ser

Lys Asn

Gly Leu

Lys

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

<220>
<221>
<222>

<400>
gat gtz

<400> 70 ggg tat acc ttc ata gac tat tca atg cac 30
Ay Tyr Thr Phe Ile Asp Tyr Ser Met His 1 5 10 <210>
71 <211> 10 <212> PRT <213> Mus nuscul us <400> 71
Gy Tyr Thr Phe Ile Asp Tyr Ser net Hs 1 5 10 Page
56 <210> 72 <211> 51 <212> DNA <213> Mus nuscul us
2?9@96<221£r€530 kQ%?Qe(g%}AEEfF' <08t et g7f at a aac
acc tac“act gga gag cca aca tat tct gat C ttc aag 48
Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ser Asp
ARsp Plevdlygnt &slPallyalggd Bip \@lyse2t0» AR Ast211> 17
<212%°0pRT" <213> Mus m$8cul us <400> 737%rp Ile Asn Thr
Tyr Thr Ay Au Pro Thr Tyr Ser Asp Asp Phe Lys 1 5

18718 r Gly s<sP1fp PAe va21dsn BOnh val Glu val 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 Gln Asp Trp Met Ser Gly Lys Glu
310 315 320

Cys Lys val Asn Asn Lys Asp teu Pro Ala Pro Ile Glu Arg
325 330 333

Ser Lys Pro Lys Gly Ser val Arg Ala Pro Gin val Tyr val
340 345 350

Pro Pro Glu Glu Glu Met Thr Lys Lys Gin val Thr Leu Thr
355 360 365

val Thr Asp Phe Met Pro Glu Asp Ile Tyr val Giu Trp Thr
375 380

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

Asp Gly Ser Tyr Phe Met Tyr Ser Lys Leu Arg val Glu Lys
405 410 415

Trp val Glu Arg Asn 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

CDS
(1)..(660)
40
Ttg atg acc caa act cca ctc tcc Ctg cct gtc agt ctt gga 48
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Asp val
1

gat caa
Asp Gln

agt g?
Ser Gily

cca aag
Pro Lys
50

gac agg
Asp Arg
65

agc aga
Ser Arg

tca cat
Ser His

cgg gct
Arg Ala

cag tta
Gln Leu

tac ccc
Tyr Pro
145

caa aat
Gin Asn

acc tac
Thr Tyr

cga cat
Arg His

ccc att
Pro Ile
210

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

<400>

Asp val
1

Asp Gln

<212> DNA <213> Mus nuscul us <220> <221> CDS <222>
(1)..(30) <400> 74 tac tat agg tac aaa aga gac ttt

gac tac 30 Tyr Tyr Arg Tyr Qu Arg Asp Phe Asp Tyr 1
5 10 <210> 75 <211> 10 <212> PRT <213> Mus nuscul us
<400> 75 Tyr Tyr Arg Tyr G u Arg Asp Phe Asp Tyr 15

P dRE T 5t B Pt o M T B BiSos 7o

aga tct agt cag agc att gta cat agt agt gaa atc acc

E‘i ttCFaafa:aé’ﬂggcA? SéF G r é? t9Serty Béa Valk ¥ts Ser 96
é? &y it éepﬂﬁ”ﬁ k/gu Bu éeiol‘fsva MH>SF7 <211>
<212> PRT <213> s mnuscul us <408> 77 Arg Ser Ser
@tcn aSertdd etdajaaHigy $er Ser cqY ywabl ecaTlpe Topn teu d u 144
§1 q@h{5Tyr Leu Giu Trp Tyr Leu Gin’Lys Pro Gly G1n Ser
40
CtCc ctg atc tac aaa gtt tcc aac cga ttt tct ggg gtc cca 192
Leu Leu Ile Tyr Lys val Ser Asn Arg Phe Ser Gly val Pro
55 60
ttc agt ggc agt gga 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 g%a gtt tat tac tgc Tttt caa ggt 288
vai Glu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gin Gly
85 30 95
gtt ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 336
val Pro Tyr Thr Phe Gly GTy Giy 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 Thr val Ser Ile Phe Pro Pro Ser Ser Glu
115 120 125
aca tct g?a ggt gcc teca gtc gtg tgc ttc ttg aac aac ttc 432
Thr ser Gly Gly Ala Ser Val 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 Glu Arg
150 155 160
ggc gtc ctg aac agt tgg act gat cag gac agc aaa gac agc 528
Gly val Leu Asn ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
165 170 i75
agc atg agc agc acc ctc acg ttg acc aag gac gag tat gaa 576
Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
180 185 190
aaCc agc tat acc tgt gag gcc act cac aag aca tca act tca 624
Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
195 200 205
gtc aag agc tt¢ aac agg aat gag tgt taa 660
val Lys Ser Phe Asn Arg Asn Glu Cys
215
41
219
PRT

Mus musculus

41

Leu Met Thr GIln Thr Pro Leu Ser Leu Pro val Ser Leu Gly
5 10 15

Ala Ser Iie Ser Cys Arg Ser Ser Gin Ser Ile val His ser
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ser Gly
Pro Lys
Asp Arg
Ser Arg

ser His

Gln Leu
130

Tyr Pro

Gln Asn

Thr Tyr

Arg His

Pro Ile
P

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

<220>
<221>
<222>

<400>
cag atc
Gin Ile
1

aca gtc
Thr val

<210> 78 <211> 21 <212> DNA <213> Mus nusculus <220>
<221> CDS <222> (1)..(21) <400> 78 21 aaa gtt tcc
aac cga ttt tct Lys Val Ser Asn Arg Phe Ser 1 5

<210> 79 <211> 7 <212> PRT <213> Mus nuscul us <400>
79 Lys Val Ser Asn Arg Phe Ser 1 5 <210> 80 <211> 27
<2129 DNA <213> Mus muascul us <220> <391> CDS <222>
(1)..(27) <400> 80 ttt caa ggt tca cat gtt ccg tac
acg 2 Thee@ aNuGryp SeF His VRl Brd ¥y Thih ded  <210>
81 <211> 9 <212>4PRT <213> Mius nusgul us Page 58

Letu Leu Ile 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 Lys Ile
70 75 80

val GIu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gln Gly
85 90 95

val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Asp Alz Ala Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu
115 120 125

1

Thr Sser Gly Gly Ala ser val val Cys Phe Leu Asn Asn Phe
135 140

Lys Asp Ile Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg
150 155 160

Gly val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
165 170 175

Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
180 185 190

Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
195 200 205

val Lys Ser Phe Asn Arg Asn Glu Cys
215

42
357
DNA

Mus musculus

CDS

(L..(357)
42

cag ttg gtg cag tct gga Ccct gag ctg aag aag cct gga gag 48
Gln Leu val Gln Ser Gly Pro Glu Leu Lys Lys Pro Gly Glu
5 10 15

aag atc tcc tgc aag gct tct ggg tat acc tic aca cac tat 96
Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr His Tyr
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tca atg
ser Met

ggc tgg
Gly Trp

aag g?a
Lys Gly
65

ttg cag
Leu GIn

gca acc
Ala Thr

acc act
Thr Thr

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

<400>

Gin Ile
1
Thr val
Ser Met
Gly Trp
50
Lys Gly
Leu GlIn
Ala Thr

Thr Thr

<210>
<211>

<400> 81 Phe A n Gy Ser Hs Val Pro Tyr Thr 15
<210> 82 <211> 32 <212> DNA <213> Artificial
sequence <220> <223> prinmer NI <400> 82 attaggatcc
aagcttccgt actaccagtg tc 32 <210> 83 <211> 28 <212>
DNA <213> Artificial <220> <223> prinmer N2 <400> 83
att %gatcc gccccccaag.-gt gaggcet 28 <2%@> 84 <211> 34
<21Z% DNA <213> Artificial <220> <223> prinmer N3
éé@&ag%?ab&@qg@t@@t ggt caet hae gwgcaagaaggogagad 34 144
kP Orp 8B I<21d 61821 < P12 >G IDNAYS <2 Y3eUARYS fTirgi Mt <220>
223> priner N4 100> 85 attaggat%% ggt ccaggt g
GR09GACI ga+88 32 gga gag cca aca tat gct gat gac ttc 192
Ile Asn Thr Tyr Thr Gly Glu Pro Thr g%r Ala Asp Asp Phe

35

cgg tti gcc ttc tet ttg gaa acc tCt gcc agc act gec trT 240
Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Phe
70 75 80

atc aac aac ctc aaa aat gag gac acg gct aca tat ttc tgt 288
Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys
85 90 95

1

tac tat agg tac gaa aga gac Tttt gac tac tgg g?c caa g?c 336
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp Gly Gin Gly
100 105 110

Mt

ctc aca gtc tcc tca 357
Leu Thr val Ser Ser
115

43

119

PRT

MUS muscuius

43

(D
-1

GIn Leu val Gin S Gly Pro Giu 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

Ile 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

Ile Asn Asn Leu Lys Asn Glu Asp Thr Ala Thr Tyr Phe Cys
85 90 95

Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp Gly GIn Gly
100 105 110

Leu Thr val ser ser
115

44
293



<210> 86 <211> 31 <212> DNA <213> Artificial <220>

<223> prinmer Cl1 <400> 86 aattaagctt gccgccaatc

accgccaagt t 31 <210> 87 Page 59 <211> 32 <212> DNA

<213> Artificial <220> <223> prinmer C2 <400> 87

aattaagctt gttgccaaat ccctccgggg ac 32 <210> 88 <211>
<212> DR® <212> DNA <213> Artificial <220> <223> priner C3
<213> MdgomscBBisaatt aagett caggtaggtg gtgtctggg 29 <210> 89

<211> 30 <212> DNA <213> Artificial <220> <223>
<220> primer C4 <400> 89 aattaagctt ctcgtacttc cacactcggc
<221> C(:?L@ <2]3_9> 90 <211> 720

<222> . (99
<400> 44
gCcc aaa aca aca gcc cca tcg gtc tat cca ctg gcc cct gtg tgt g?a 48
Ala Lys Thr Thr Ala Pro ser val Tyr Pro Leu Alia Pro val Cys Gly
1 5 10 15
gat aca act ggc tcc tcg gtg act cta gga tgc Cctg gtc aag ggt tat 96
Asp Thr Thr Gly Ser ser val Thr Leu Gly Cys Leu Vval Lys Gly Tyr
20 25 30
TtC cCt gag cca gtg acc ttg acc tgg aac tct g?a tcc ctg tec agt 144
Phe Pro Glu Pro val Thr Leu Thr Trp Asn Ser Gly Ser lLeu Ser Ser
35 40 45
g?t gtg cac acc ttc cca gct gtc ctg cag tct gac ctc tag acc ctc 192
Gly val His Thr Phe Pro Ala val Leu Gln Ser Asp Leu Tyr Thr Leu
50 55 60
agc agc tca gtg act gta acc tcg agc acc tgg ccc agc cag tcc atc 240
Ser Ser Ser val Thr val Thr Ser Ser Thr Trp Pro Ser Gin Ser Ile
65 70 75 80
acc tgc aat gtg gcc cac Ccg gca agc agc acc aag gta gac aag aaa 288
Thr Cys Asn val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys
85 90 95
att gag Ccc aga ggg CCC aca atc aag ccc tgt cct cca tgc aaa tgc 336
Ile Glu Pro Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys
100 105 110
cca gca cCt aac ctc ttg ggt g?a cca tcc gtc trtc atc ttc cct cca 384
Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser val Phe Ile Phe Pro Pro
115 120 125
aag atc aag gat gta Cctc atg atc tcc ctg agc ccc ata gtc aca tgt 432
Lys Ile Lys Asp val Leu Met Ile Ser Leu Ser Pro Ile vai Thr Cys
130 135 140
gtg gtg gtg gat gtg agc gag gat gac cca gat gtc cag atc agc tgg 480
val val val Asp val Ser Glu Asp Asp Pro Asp val Gln Iie Ser Trp
145 150 135 160
Tttt gtg aac aac gtg gaa gta cac aca gct cag aca caa acc cat aga 528
Phe val Asn Asn val Glu val His Thr Ala Glin Thr Gin Thr His Arg
165 170 175
gag gat tac aac agt act ctc cgg gtg gtc agt gcc ctc ccc atc cag 576
Giu Asp Tyr Asn Ser Thr Leu Arg val val Ser Ala Leu Pro Ile Gin
180 185 190
cac cag gac tgg atg agt ggc aag gag ttc aaa tgc aag gtc aac aac 624
His GIn Asp Trp Met Ser Gly Lys Glu Phe Lys Cys Lys Vval Asn Asnh
195 200 205
aaa gaC CtC cca gcg ccc atc gag aga acc atc tca aaa CCC aaa ggg 672
Lys Asp Leu Pro Ala Pro Ile Glu Arg Thr Ile Ser Lys Pro Lys Gly
210 215 220
tca gta aga gct cca cag gta tat gtc ttg cct cca cca gaa gaa gag 720
ser val Arg Aia Pro GIn val Tyr val Leu Pro Pro Pro Glu Glu Glu
225 230 235 240
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atg act
Met Thr

cct gaa
Pro Glu

aac tac
Asn Tyr

atg tac
Met

290
agc tac
Ser Tyr
305

act aag
Thr Lys

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

<400>
Ala Lys
1

Asp Thr

Phe Pro

Gly val

50

Ser Ser

65

Thr Cys

ITe Glu

Pro Ala

Lys Ile
130

<212> DNA <213> Artificial <220> <223> hsH 348-TI1L
<220> <221> CDS <222> (1) .. (7 20) <220> <221>
sig_peptide <222> (1)..(60) <400> 90 atg atg ctg cag
acc cag atg ttc atc tcc ctg ctg ctg tag acc tcc 48

Met Val Leu Gr Thr Gn Val Phe Ile Ser Leu Leu Leu
Trp Ile Ser 1 5 10 15 g c acatat a c gac ata gta atg

62%A06 30€ L0 6L 20 cahyc Akl I 3 Y 7
%’fow es1va i‘gg Qaﬂ-ethrggﬁp lb@d W0 20 25
30 gt gZ4acc ccc ggc gag 2(500 acc tcc atc déc tac cgg
gc_ca E;/
a C 16
He S8 Bl e eniaelindod SR G cal
aac 2gaC aac aac acc ae ctg gag tgg tagoctg cag aag
192 IIe Val His Ser Asn Gy Asn Thr Tyr Leu G/\UTr
I¥ESREE Il be SR o S gl ago ol
P tct agc agg —cggt 0 Pro
Gy Gn Ser Pro Gn Leu Leu e Tyr Lys VaI Ser Asn
AgQ aPheCB5 aFY Sf c2agaga yttag ce %éa@égaatttc ag@1?
é g¢Yaget g4l adn Gdt -¥ecYgatstt éBZ\S?S' A& YVal Pro
p Arg Phe Ser My Ser Ay Ser y Thr Asp Phe 85 90
96c t@cctct gtaagrcatac @ g nggcgg gagagptgcec gag gtc@60
g8t Yeg>tra @a\@‘saes HrGT Delfiys 4% 8af MAgg]
ANa Gu AsgVal Ay val Tyr>Tyr 100 105 110 ’%gc ttc
e3¢ dactdCeogEatctcgeettaxd 8L ttCc ggc cag gggc acc 993
aay r884serCypsgPHe &n CvyLySer His Vai Pro Tyr Thr Phe
Ay Gn¥d |y Thr Lys 330
45
330
PRT .
MUs muscuius

45
Thr Thr Ala Pro Ser val Tyr Pro Leu Ala Pro val Cys Gly
5 10 e

Thr Gly ser ser val Thr teu Gly Cys Leu val Lys Gly Tyr
20 25 30

Glu Pro val Thr Leu Thr Trp Asn Ser Gly Ser Leu Ser Ser
35 40 45

His Thr Phe Pro Ala val Leu GIn Ser Asp Leu Tyr Thr Leu
55 60

Ser val Thr val Thr Ser Ser Thr Trp Pro Ser Gin Ser Ile
70 75 80

Asn val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys
85 90 95

Pro Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys
100 105 110

Pro Asn Leu Leu Gly Gly Pro Ser val Phe Ile Phe Pro Pro
115 120 125

Lys Asp val Leu

==

ulrt
H
-
[

Ser Leu Ser Pro Ile val Thr Cys
140
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.

Val

145

Phe

Glu

His

Lys

Ser

225

Met

Pro

115 120 125 M gag atc aag cat acg gta gcc acc ccc tcc
gta -Val atc ttc ccc 432 du lle Lys Arg Thr Val Al a
Ala Pro Ser Val Phe Ile Phe Pro 130 135 140 ccc tcc
aac gag cag ctg aag tcc aac acc gcc tcc ato, gtg tgc
ctg 480 Pro Ser Asp Au dn Leu Lys Ser Ay Thr Ala
Ser Val Val Cys Leu 145 150 155 160 <ctg aat aac ttc
val yvaé ‘bsé’c"@aai‘? 1% Ygber 428 Bty ﬁ%@gvaﬂg@“aé@eg&eg 5 528
Leu Asn Asn>Phe Tyr Pro Arg &u Ala Lys Val Trp
Lys Val Asp 165 170 175 aac gcc ctg cag tcc gag aac
val t\sg /t%]g\_/%h@aa‘éﬁ"lat@s awe %’a% GéagrhgaGle76r HAsnAlg a Leu
Gn Ser*®@y Asn Ser Gn Ser Val Thr @7 G n Asp
180 185 190 agc aaa gac agc acc tac agc ctg agc aac
Asp agc Atngsaccahet Geuageg aaa 624 seBerlalysy Asp SercThr Tyr
Ser 1&u Ser Ser Thr &a Thr Leu Ser Ly80195 200 205
gcc gac tac gag aag cac aag gtg tac gcc tgc gaa gtg
GIn @GP TACMEAGeBTRy Aa ASPPHY ILyH disLyps Khs AsysaMal Tyr
APa Cys Au Val TRPOH s G n 210 21803220 ggc ctg agc
tcc ccc gtc acc aag agc ttc aac agg gag gag tat tag
asp (20 pld X14-8440SeTe 801 ARGoral TN Ly Be5 RhesAsn Arg
210@y G u Cys 2255230 235 <210> &b <211> 239 <212> PRT
<213> Art! i i ci al <220> <223> Synthetic construct

0> 9 Val, N Thr, G n V Phe 1.l e_Ser Leu
o SRS B L L0 el BB e Lo
Ile val Met Thr G n Ser Pro Leu Ser Leu Pro 20 25 30

Val Thr Pro Au Pro Ala Ser Ile Ser %s Arg Ser
Thr &V s G Va r.heyhr Cys Met val Thr As e Meg
ser ‘anzgr DTN S¥3 P Eh¢

Glu Asp Ile Tyr val Glu Trp Thr Asn Asn Gly Lys Thr Glu Leu

260 265 270
Asn Tyr Lys Asn Thr Glu Pro val Leu Asp Ser Asp Gly Ser Tyr Phe
275 280 285
Met Tyr Ser Lys Leu Arg val Glu Lys Lys Asn Trp val Glu Arg Asn
290 295 300

Ser Tyr Ser Cys Ser val val His Glu Gly Leu His Asn His His Thr
305 310 315 320
Thr Lys Ser Phe Ser Arg Thr Pro Gly Lys

325 330
<210> 4¢
<211> 336
<212> DNA

<213> Mus musculius

<220>
<221> (DS
<222> (1)..(336)

<400> 46

gat
Asp
1

gat
Asp

gtt ttg atg acc caa agt cca Ctc tcc ctg cct gtc agt ctt gga 48
val Leu Met Thr Gln Ser Pro Leu Ser Leu Pro val Ser Leu Gly

caa gcc tcc atc tct tgc aga tct agt cag agc att gta cat agt 96
Gln Ala ser Ile Ser Cys Arg Ser Ser GIn Ser Ile val His Ser
20 25 30
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aat
ASn

cCa
Pro

Page 61 Ile Val Hs Ser Asn Gy Asn Thr Tyr Leu Gu
Trp Tyr Leu Gn Lys 50 55 60 Pro Ay Gn Ser Pro @n
Leu Leu lie Tyr Lys Val Ser Asn Arg Phe 65 70 75 80
Ser Guy Val Pro Asp Arg Phe Ser Guy Ser Ay Ser Ay
Thr Asp Phe 85 90 95 Thr Leu Lys Ile Ser Arg Val Qu
aaa AI; Gu £s t%al . I;:\ Val r Tyr Erlé)ﬁ%Gégg(é%éofgy h %4
g Y88 F g V% gy alﬂvw ! T r
&Ty gsiﬁ el 1§ LyL§ Arg Thr Val " Al a
Pro Ser Val Phe IIe Phe Pro 130 135 140 Pro Ser As
aag Grg Wendliceiat \iRasgrt ¢icy e CM g-5e tvgﬁ \8)%5 e/ Leul
c° 4% Lf%ojff')gy s Y&u > r*As PR du Aa
Lys Val Gn Trp Lys Val Asp 165 170 175 Asn Ala Leu

gac agg Gita HBargw@ Asm?aseta %@g @ay Gsértt\‘/aacaﬂqrc @99 @h Asp 240
gaP Arg £88 segsc ’1y9§e@é3r YLY&" Asp @b”r @%r"”‘f‘ﬂ 'SefY 88 BT Ser
Thr Leu Thr "Leu Ser Lys 200 205 Ala Asp Tyr du
agc aga lgy% ddgsgdy sa¥adatTytg A @I“Stﬁ} tta¥atocThr: Has ﬁ];’;:; 210 288
ser Arg X% @20A1ac;|69vu Lesp Sew Bar v gy vallyrThes PYg QérGPhe Asn
Ara Ay 8Q u Cys 225 230°%235 <210> 92  <ZT1> 48 <212>
tca cat QNA cg243> 2AGtidd @% 28@>ac6?a%§>ctl‘gsbaér&-tb 744 CDRI3B6
Ser His ¥2202ro<P21FhEDSe y(q_y T6a8)s mﬂO@iug@e Lys
100
<210> 47
<211l> 112
<212> PRT
<213> Mus musculus
<400> 47
Asp val Leu Met Thr Gin Ser Pro Leu Ser Leu Pro val Ser Leu Gly
1 5 10 15
Asp GIn Ala Ser Ile Ser Cys Arg Ser ser Gin Ser Ile val His Ser
20 25 30
Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Giy Gln Ser
35 _ 40 45
Pro Lys Leu Leu Ile Tyr Lys val Ser Asn Arg Phe Ser Gly val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Arg Ile
65 : 70 75 80
ser Arg val Glu Ala Glu Asp Leu Gly val Tyr Tyr Cys Phe Gin Gly
85 90 95
Ser His val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 48
<211> 324
<212> DNA
<213> Mus musculus
<220>
<221> CDS
<222> (1)..(324)
<400> 48
Ccgg gct gat gct gca cca act gta tcc atc ttc cca cca tcc agt gag 48
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Arg

cag
Gin

acc

cga
Arg

ccc
Pro

Cgg aac agc cag agc atc ata cac aac aac gqc aac acc
tac ctg gag 48 Arg Ser Ser G n Ser lie Val H's Ser
Asn Ay Asn Thr Tyr Leu Gu 1 5 10 15 <210> 93 Paae
62 <211> 16 <212> PRT <213> Artificial <220> <223>
synthetic Construct <400> 93 Arg Ser Ser G n Ser Ile
Ala \iap AissABerPrasiaVe] Asn T PTgrPrcefr@sgr 9er56M0 15
<210> 94 <211> 21 ~<212>'BNA “<213> Artifikial <220>
tta %223?cth§§53%‘tlga_c1%c%|ezgt L2480 1728y d@PSac<2d2> (1) g5
Leu .Thr(2l) ¢1<400>A04 saag/agt@a%]ag@saafe cgg Ashcasagene2l Lys
Val &er Asn Arg Phe Ser 1 5 <210> 9538211> 7 <212>
ccc RRT gat2132 Arthfd chale o<gﬁ)>at$2t%?t>a _%% eld.C gonstrugh
Pro E@@O/%sﬁawy@nv’ ] Egg AL g]?h@sps??yl ESE;M X?S :
p)

aat ggc gtc ctg aac agt tgg act gat cag gac agc aaa gac agce
Asn Gly val Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser
50 55 60

[
[{e]
N

tac agc atg agc agc acc Ctc acg ttg acc aag gac gag tat gaa 240
Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
70 75 80

cat aac agc tat acc tgt gag gCc act cac aag aca Ttca act tca 288
Hi1s Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
85 90 95

=

le val Lys ser Phe Asn Arg Asn Glu Cys
100 105

att gtc aag agc ttc aac agg aat gag tgt taa 324
I

<210> 49

<211> 107

<212> PRT

<213> Mus musculus

<400> 49

Arg
1
GIn
Tyr
Gln
Thr
65

Arg

Pro

Ala Asp Ala Ala Pro Thr val ser Ile Phe Pro Pro Ser Ser Glu
5 10 15

Leu Thr Ser Gly Gly Ala Ser val val Cys Phe Leu Asn Asn Phe
20 25 30

Pro

UG
n

Asp ITe Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg
40 45

wr-

Asn Gly val Leu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
50 55 60

Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
70 75 80

His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Tnr Ser Thr Ser
85 90 95

Ite val Lys Ser Phe Asn Arg Asn Glu Cys
100 105

<210> 50

<211> 357

<212> DNA

<213> Mus musculus
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<220>
<221>
<222>

<400>

cag
Gln
1

aCa
Tnr

ttg
Leu

gca
Ala

acc
Thr

atc
Ile

gtc
val

atg
Met

act
Thr

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

<400>

1

Thr

Ser

Gly

Leu

vai

Trp
50

Gly

r Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp

<210> 96 <211> 24 <212> DNA <213> Artificial <220>
<223> hSH348-1- T1L CDRL3 <220> <221> CDS <222>
(1)..(24) <400> 96 tic cag ggc tcc cac gto ccc tac 24
Phe Gn Gy Ser Hs Val Pro Tyr 1 5 <210> 97 <211> 8
<212> PRT Page 63 <213> Artificial <220> <223>
Synt hetic Construct <400> 97 Phe Gn Gy Ser H's Va
Pro Tyr 1 5 <210> 98 <211> 720 <212> DNA <213>
Petificial <220> <223> hSH348-1-T3L <220> <221> CDS
(922235¢1-) .. (720) <220> <221> sig_peotide <222> (1)
. (60)
cag ttg gtg cag tct g%a Ccct gag ctg aag aag cct g?a gaa 48
Gln Leu va Gln ser Gly Pro géu Leu Lys Lys Pro g_y

5 ' >

aag atc tcc tgc aag gct tct ggg tat acc ttc ata gac tat 96
Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ile Asp Tyr

20 25 30
cac tgg gtg aag cag gct cca gga aag ggt tta aag tgg atg
His Trp val Lys Gln Ala Pro Gly Lys Gly Leu Lys Trp Met
35 40 45

+

ata aac acc tac act gga gag cca aca tat tct gat gac Trc 192
Iie Asn Thr Tyr Thr Gilv Glu Pro Thr Tyr Ser Asp Asp Phe
55 60

Cgg Tttt gcc ttc tct ttg gaa acc tct gcc agc act gec tat 240
Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr
70 75 80

atc agc aac ctc aaa aat gag gac acg gct tca tat ttc tgt 288
Ile ser Asn Leu Lys Asn Glu Asp Thr Ala Ser Tyr Phe Cys
85 90 95

wa
w
Ty

tac tat agg tac gaa aga'gac ttt gac tac tgg g%c caa goc
Gly GIn Gly
100 105 110

ctc aca gtc tcc tca 357
Leu Thr val Ser ser
115

51
119
PRT
Mus musculus

51

Gln Ile Gin Leu 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 Ile Asp Tyr
20 25 30

His Trp val Lys GIn Ala Pro Gly Lys Gly Leu Lys Trp Me
35 40 43

t

Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe
55 60

Arg Phe Ala Phe Ser Leu Glu Thr Ser Ala Ser Thr Ala Tyr
70 75 80

Ile Ser Asn Leu Lys Asn Glu Asp Thr Ala Ser Tyr Phe Cys
85 90 95
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<400> 98 atg gtc ctg cag acc cag gt ttc atc tcc ctg
ctg ctg tgg atc tcc 48 Mt Vaj Leu Gn Thr Gn Va

Phe Ile Ser Leu Leu Leu Trp Ile Ser 1 5 10 15 agc gca
tat ggc gac gtg ctg atg acc cag agc ccc ctg agc ctg
ccc 96 Gy Ala Tyr Gy Asp Val Leu Met Thr G n ser
Pro Leu Ser Leu Pro 20 25 30 gto acc ccc aac gag ccc

Ala Thr %gp T%gc "ét?yaaczclut rg %%E ﬂ'l%cAa Crycd,s pa§§>é gr é:lr -(;hL

Ser 35 40 45 atc gtc cac agc aac gac aac acc tac ctg
, ag tag tac cto cag aag 192 Ile VvVal H's Ser Asn Ay
Tm’T“”%@b“*ﬁr”WyPeLéﬁrG u Trp Tyr Leu Gn Lys 50 55 60 ccc
ggc cag agc ccc cag ctg cta atc tac aag gtg agc aac
cgg ttc 240 Pro Ay Gn Ser Pro Gn Leu Leu Ile Tyr
<§%g> s Val Ser Asn Arg Phe 65 70 75 80 agc ggc gtg ccc
:212§ Eaéc cgg ttc agc ggc agc ggc agc gac acc gac ttc 288
<213> maerm&eyiMal Pro Asp Arg Phe Ser Gv Ser Ay Ser Ay
Thr Asp Phe 85 90 95 acc cta aaa atc aac cag gtg gag
<20- 9CC gag gac gtg ggc at tac tac 336 Thr Leu Lys Ile
221> c9er Arg Val Gu Ala Ju Asp Val dy Vval Tyr Tyr 100
<222> (105.(®®®) tgc ttc cag ggc tcc cac gtg ccc tac acc ttc
<a00. 39C cag-g ¢ acc aag 384 Cys Phe Gn Ay Ser H's Va
gcc aaa aEQ a-lagac;@ G8¥c Qa@ ggayc <I£ clcyéc 1é§g %%Q ¥ 9tg 48
Aa Lys §Ag Tahﬁ”CAﬁ.a@r§ ara g ©eC L6 GI6Ckrd g%&ﬁ at c
1 ttc ccc5432 Val Qu Ileulys Arg Thr Val a Pro

Val _Phe Ile Phe Pro 130 135 140 ccc tcc gac g

Ser
Asp Thr éﬁg %%@gsé%écﬁq%%géﬁt ﬁé %‘%@ccﬁp @t@aﬁgﬁ@gﬁg g 480 °
Ser C]y er Va
Val cys Leu 145 150 155 160 Paae 64 ctg aat aac ttc

ShE 505 A EccoiAcpetitents 330 OIERe O Ay g i 520 i

n Trp
Lys Val Asp 165 170 175

ggt gtg cac acc ttc cca gct gtc ctg cag tct gac ctc tac acc ctc 192
Gly val His Thr Phe Pro Ala val Leu Gln Ser Asp Leu Tyr Thr Leu
50 55 60
agc agc tca gtg act gta acc tcg age acc tgg ccc age cag tcc atc 240
Ser Ser Ser vat Thr val Thr Ser Ser Thr Trp Pro Ser Gin Ser Ile
65 70 75 80
acc tgc aat gtg gcc cac ccg gca agc agce acc aag gtg gac aag aaa 288
Thr Cys Asn val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys
85 90 95
att gag ccc aga ggg ccc aca atc aag ccc tgt cct cca tge aaa tgc 336
Ile Glu Pro Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys
100 103 110
Ccca gca cCt aac Ctc ttg agt g?a CCa tcc gtc ttc atc ttc cct cca 384
Pro Ala Pro Asn Leu Leu Gly Gly Pro Ser val Phe Ile Phe Pro Pro
115 120 125
aag atc aag gat gta ctc atg atc tcc ctg agc ccc ata gtc aca tgt 432
Lys Ile Lys Asp val Leu Met Ile Ser Leu Ser Pro Ile val Thr Cys
130 135 140
gtg agtc gtg gac gtg agc gag gat gac cca gat gtc cag atc agc tgg 480
val val val Asp val Ser Glu Asp Asp Pro Asp val Gin Ile ser Trp
145 150 155 160
Tft gtg aac aac gtg gaa gta cac aca gct cag aca caa acc cat aga 528
Phe val Asn Asn val Glu Vval His Thr Ala Gln Thr GIn Thr His Arg
165 170 175
gag gat tac aac agt act ctc cgg gtg gtc agt gcc ctc ccc atc cag 576
Glu Asp Tyr Asn Ser Thr Leu Arg val val Ser Ala Leu Pro Ile GlIn
180 185 190

Page 49



cac cag
His Gln

aaa gac
Lys Asp L
210 <

ser val
225

aac
gag
du
aac
624
Thr

o

ttc
V‘éﬁ‘

gcc ctg cag tcc aga aac tcc cag gag aac gtg acc
cag gac 576 Asn. Ala Leu Gn Ser Ay Asn Ser Gn
Ser val Thr Gu d@n ASP 180 185 190 agc aag gac
acc tac aac ctg aac agc acc ctg acc ctg agc aaa
Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu
Leu Ser Lys 195 200 205 gcc gac tac gag aag cac

tac cc tagagg ace .cac, can, Asp,,

UME%/ L e 7 Léi &y Oy &G Vit i‘iw Hi s

O 215 220 gaco cta aac tcc cczo:atc acc aag aac
aac agg g gag tgt tag 720 GI%/@Leu Ser Ser Prao_

| TSR R 5 P 0 g7 oo 2007

<223> synthetic construct <400> 99 Met Val Leu dn

£6¢ 15

Leu

tca gta Fhi tncqﬁalcapr@al Itét$§ Uem CEéu:qéegcana E:] ﬁ 1 520
Ser

aaTyFV@V)? r1_'”8uprlﬁ\?et6 ‘H Pro
Ser Leu ro 20 25 30 Va Thr Pro Ay Glu Pro Al a

atg act ey ddaec&emtqlzscLAc o Sar Bar a@rptSeeca 5c 4 c4btd | e Valbs

Met Thr

CCt gaa

Pro Glu Asp WregTPheva

HY' s
Lys
loys

95

aac tac ga

Asn Tyr

atg tac
MeT Tyr
290

agc tac
ser Tyr
305

act aag
Thr Lys

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

<400>

1

Asp Thr

Ph

1]

Pro

Gly val
50

Ser ser
65

Thr Cys

Vat
275

agc
ser

tcc
Ser

agc
Ser

53
330
PRT

l{~¥ér bsﬂaé V"“Aéﬁ“ THF MEBLYaG 1) Th’TlAEpT';}ge Peu A n
5 60 Pro Ay Ser Pro G n LeU’Leu Ile Tyr
:M&I tﬁergtgscﬁlagAl‘tggFﬂte aﬁS 220 dthy 88k aBergad yrd/al Preae
eF1LaTyr Jorr &1y ASerG ™ yYTITr‘““A@p‘ Phe 85 90

2 Leu Lys Ile 3y Arg Val Qu A%8%d u Asp Val

MRl ad¥lgadYéca 300 d@dSgdd@c @thg @ch Gy cSer H w64
Aoty c1TherdPhel Aep ABm s@kyAs'th \Lys:er WES5PAR0 125
280
aag ctg aga gtg gaa aag aag aaC tgg gtg gaa aga aat 912
Lys Leu Arg val Glu Lys Lys Asn Trp val Glu Arg Asn
295 300
tgt tca gtg gtc cac gag g?t Ctg cac aat cac cac acg 960
Cys Ser val val His Glu Gly Leu Hi1s Asn His Kis Thr
310 315 320

ttc tcc cgg act ccg ggt aaa tga 993
Phe ser Arg Thr Pro Gly Lys

325 330

Mus musculus

53

Thr

Glu

35

His

Ser

Asn

Ala Lys Thr Thr Ala Pro Ser val Tyr Pro Leu Ala Pro val Cys Gly
5

10 15

(2]

Gly ser Ser val Thr rLeu Gly Cys Leu val Lys Gly Tyr
20 25 30

pro val Thr teu Thr Trp Asn Ser Gly Ser Leu Ser Ser
40 45

Thr phe Pro Ala val Leu Gin Ser Asp Leu Tyr Thr Leu

val Thr val Thr Ser Ser Thr Trp Pro Ser Gin Ser Ije
70 75 80

val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys
85 90 95



Ile

Pro

Lys

va'l

145

Phe

Glu

His

Lys

Sef

Met

Pro

AsSn

Ser
305

Thr

Val

Gulle Lys Arg Thr Val

Ala Ala Pro Ser val

Phe

Ile Phe Pro 130 135 140 Page 65 Pro Ser Asp Qu dn

Leu Lys Ser Ay Thr Ala Ser Val Val Cys Leu 145 150
155 160 Leu Asn Asn Phe Tyr Pro Arg Gu Ala Lys Va

G n Trp Lys Val Asp 165 170 175 Asn Ala Leu G n Ser

c é erwG i Ser Val Thr du d n Asp 180 185
U 1§ Ag%ep >L)}’SO i 3 ?2@5 r PPRy CY Sef™ 0L BEP L*3’(—:‘?r Cthr Leu
Thr {eu Ser Lys 195 G 205 Ala Asp y GQu Lys His

Lys Val Tyr Ala Cys GQu Val Thr Hs Gn 210 215 220
Ala gl ﬂ_sé‘uL%‘ﬁérLeSe@“PﬁgV\Faﬂo ¥t VEYSPhSef ]l Pivde Axe Arg dy
Oys 225 230 238 <210> 100 <2%4> 48 <212> DNA

<213> Artificial

0 aac cag agc atd3

<220>
Ile ¢2’20%p<2@11e@D&t E222er( d9u SE4
13 tg cac agc aa
gag 48 Arg Ser Ser @ n Ser

<223> hSH348- 1- T3L CDRL1

ro HO021 100 cgg agc
“gc aac acc tac ctg

H's Ser Asn Ay

g

Il e Val

val Aan Adpr vadyrsekesl uGabp lasp 46 hAbp vad10m 104 se2lisp 16
<212> PRT 12913> Artificial 1&220>
Construct

val Asn Asn val Glu val Kis Thr

Asp.Tyr
Gln Asp
Asp Leu
val Arg
Thr Lys
Glu Asp
Tyr Lys

275

Tyr Ser
290

Tyr ser

Lys Ser

<210> 54
<211> 336
<212> DNA

<213>

<220>

Asn

180

Trp

Pro

Ala

Lys

Ile

260

Asn

Lys

Cys

Phe

165

Ser

Pro

Leu

Ser

ser
325

Mus muscuius

<400> 101

Thr

Ser

Pro

Gln

230

val

val

Glu

Arg

val

310

Arg

Thr

Glu

Pro

val

295

val

Thr

Lys
200

Tyr

Trp

val

280

Glu

His

Pro

¢ val

185

Glu

Arg

val

Thr

Thr

265

Leu

Lys

Glu

Gly

<223> Syniéetic

Ala GIn Thr GIn Thr

170

val ser

Phe Lys

Thr Ile

Leu Pro

235
Cys Met
250
AsSn AsSn
Asp Ser

Lys Asn

Gly Leu

Page 51

Ala

Cys

Ser

220

Pro

val

Gly

ASD

300

His

Leu

Pro

Thr

Lys

285

val

ASn

Pro

190

val

Pro

Glu

ASD

Thr

270

Ser

Glu

His

His

175

Ile

Asn

Lys

Giu

255

Glu

Tyr

His

Arg

Gln

Asn

Gly

Glu

240

Met

Leu

Phe

AsSn

Thr
320



Ara Ser Ser A n Ser Ile Val H's Ser Asn Ay Asr. Thr
Tyr Leu Au 1 5 10 15 <210> 102 <211> 21 <212> DNA
<213> Artificial <220> <223> hSH348-1-T3L CDRL2
<220> <221> CDS Page 66 <222> (1)..(21) <400> 102 aag
gtg aoc aac cgg ttc agc 21 Lys Val Ser Asn Ara Phe
91s Ser <210> 103 <211> 7 <212> PRT <213>
<5537 (%?tlfg} ial <220> <223> synthetic Construct <400> 103
Ser Asn Arg Phe Ser 1 5 <210> 104 <211> 24
<29%; 5k212> DNA <213> f«tifi%iaIC:220> <22%?ChSH848 1-T3L
L gttt c G t
Asp Val SRR z-'ﬁ%ZQﬁ PRBCEE %22&% SRR L‘émﬁ 104
gat caa gcc tcc atc tct tgc aga tct agt cag agc att gta cat agt 96
Asp GIn ala ggr Ile Ser Cys Arg ggr Ser Gln Ser Ile ggT His Ser
p)

agt

8
f

Q

—nQ
<

H
71—
I

atc acc tat tta gaa tgg tac ctg cag aaa cca %c cag tct 144
Thr Tyr Leu Giu Trp Tyr Leu Gin Lys Pro Gly GIn Ser
35 40 45

Cca aag CtcC Ctg atc tac aaa gtf TCC aac cga ttt tct g?g gtc cca 192
Pro Lys Leu Leu Ile Tyr Lys val Ser Asn Arg Phe Ser Gly val pro
50 55 60

gac agg ttc agt g?c agt gga tca ggg aca gat Ttc aca ctc aag atc 240
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

agc aga gtg gag gct gag ctg

g gat ag £ tat tac tgc ttt casa g?t 288
ser Arg val Glu Ala Glu Asp Leu Gl y

t
al Tyr Tyr Cys Phe GIn G
0 95

O <

tca cat

ccg tac acg titc gga ggg acc aag ctg gaa ata aaa 336
Ser His G

€
al pro Tyr Thr pPhe Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

[nl{e]
—10
<

<210> 55

<211> 112

<212> PRT

<213> Mus musculus

<400> 35
Asp val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser ITe Ser Cys Arg Ser Ser Glin Ser Ile
20 25

—-1

His Ser

W <7
o

ser Gly Ile Thr Tyr Leu Glu Trp Tyr Leu GIn Lys Pro Gly Gln Ser
35 40 45

Pro Lys Leu Leu ITe Tyr Lys val Ser Asn Arg Phe Ser G
50 55 60

val Pro

——
<

Asp Arg Phe Ser Gly Ser Gly Ser Gly 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
85 90 95

Ser His val Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Page 52



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

ttc can gggc tcc cac tg ccc tac 24 Phe Gn Ay Ser

H s gal

Pro Tyr

<213> Artificial

<400> 105 Phe G n Ay Ser
106 <211> 1407

gca act ccc
Leu Leu Leu

<220>

<221~ @RC cag gtg
<222> @a8g.9%4)Val
Ala Gu Va

gct%% aac tac
A?ap %A%@l @y hr

<400>

€gg

tac
Tyr

caa
Glin

acc
Thr
65

cga
Arg

cCccC
Pro

tta aca tct
Leu Thr Ser
20

ccc aaa gac
Pro Lys Asp
35

aat ggc gtc
Asn Gly val
50

tac agc atg
Tyr Ser Met

Cat aac agc
H1s Asn Ser

att gtc aag
IlTe val Lys
100

<210> 57
<211> 107
<212> PRT

<213>

<400> 57

Arg
1

Gin
Tyr
Gln
Thr

65

Arg

Alz Asp Ala

Leu Thr Ser
20

Pro Lys Asp
Asn Gly val
50

Tyr Ser Met

His Asn Ser

gga
Gty

atc
Ile

ctg
Leu

agc
Ser

tat
TYyr

agc
Ser

Mus musculus

Ala
5

Leu

Tyr

Pige 67 <220>
wAORLO6s atg aaa cac ctg tag ttc ttc ctc ctg ctg gt9
aga tgg 48 WMt Lys H's Leu Trp Phe Phe
Ala Ala Pro Arg Trp 1 5 10 15 gtg ctg
cag ctg gtg caa agc agc acc gag gtg aag

Val

<221> sig_peptide

Leu Ser G n Va
Lys Lys 20 25 30

<t

aat
Asn

aac
Asn

agc
ser
70

acc
Thr

ttc
Phe

Pro

Gly

Asn

Asn

Ser

70

Thr

tgt
Cys

aac
Asn

val

Ser
55

Thr

Cys G

Vi

tca
Ser

aag
Lys
40

tgg
Trp

ctc
Leu

gag
Glu

agg
Arg

val

Ser

Lys

40

Trp

Leu

S O

gtc
val
25

Tgg
Trp

act
Thr

acg
Thr

gcc
Ala

aat
Asn
105

Ser

val

Trp

Thr

Thr

gt
va

aag
LYyS

gat
ASp

ttg
Leu

act
Thr
90

gag
Giu

Lys

ASp

Leu

<212> DNA <213> Artificial
X223> hsH348-1-T1IH <220> <221> CDS <222> (1).

1 5. <210> 105 <211> 8 <212> PRT
<220> <223> Synthetic Construct
Hs Val Pro Tyr 15 <210>

<220>

. (1407)

<222> (1) (57)

G n Leu Val

Gn Ser Ay

144

Pro Ay

g é%%éﬁ@%/? &

tgc
cys

att

Ile

-

Phe

Cys

Ile

Gin

Thr
75

ttc
Phe

gac

' ASD

60
aag
LYs

aag
Lys

t taa

Pro

Phe

ASD

ASDH

60

Lys

Thr His Lys

Page 53

ttg
Leu

T ggc
p Gly

45
agc
Ser

gac
Asp

acCa
Thr

Pro

Leu

S~
Ut —i

Ser

ASp

Thr

aac a

Asn
30

agt
Ser

ddad
Lys

gag
Glu

tca
Ser

Ser
Asn

30

Ser

Glu

ser

tat
Tyr

act
Thr
95

Ser

15

Asn

Glu

ASp

Tyr

Thr

trc
Phe

cga
Arg

agc
Ser

gaa
Glu
80

tca
Ser

Glu

Phe

Arg

Ser

Glu

80

Ser

ccc agc aac aac gtg aag
gc tac_acc ttce

48

Thr

96

144

192

240

288

324



acc cac tac agc atg cac tgg gtg cag cag gcc ccc g9c
cag ggc ctg 192 Thr H's Tyr Ser Met His Trp Val Arg
Gn Ala Pro Ay Gn Ay Leu 50 55 60 gag tag atg ggc
tgg atc aac acc tac acc ggc gag ccc acc tac acc 240
Gu Trp Mt Gy Trp Ile Asn Thr Tyr Thr Gy GQu Pro
Thr Tyr Ala 65 70 75 80 ac gac ttc aag ggqc cgg gtg
acc atc®acc gcc gac acc ?(gc acc tcc 288 “Asp Asp Phe
Lys Gy Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Ser 85
Pro Ile 991955 s@cC Pgecadrasrgt/gna@lu cyg agc agc ctg cgg agc aag
gac B®c acc gtg 336 HHAr Ala TV,- Leu Gu Leu Ser Ser
Leu Arg Ser A u Asp Thr Ala Val 100 105 110 tac tac
<210> 98gC gcc acc tac tac cgg tac gag cgg gac ttc gac tac
<211> 30ag 384 Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr GQu Arg
<§.1§> DASp Phqusp Tyr Trp 115 120 125 ggc caa aac acc ctg
<cd3> Meameél'dt g age tca gec tcc acc aag gge cca 432 Qy
Gn Ay Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys
<220> dy Pro 130 135 140 agc gtc ttc ccc ctg gca ccc tcc
:%%%; léc agc acc tct g 9c gac aca 480 Ser Val Phe Pro
eu'Al'a Pro Ser Ser Lys Ser Thr Ser Ay Ay Thr 145
<400> 3850 155 160 acc gcc cta agc tgc ctg gtc aag gac tac
995 Tat face ‘@@ca%aiééc“eafattgaa%@ 528 Ala Ala Leu Ay Cys Leu 30
SIY TYT VM T TRs 91 Ty FY'PIETPIT G U Pro Val Thr 165 170 175
gtg aac tgg aac tca agc gcc ctg acc agc gac gtg cac
acc ttc ccc 576 Val Ser Trp Asn Ser Gy Ala Leu Thr
23%9; )%er dy Val His Thr Phe Pro 180 185 190 act gtc ctg
<2774 tcc tca aaa ctc tac tcc ctc aac aac gtg gta acc
<213> sdmuuauda; Leu G n Ser Ser Ay Leu Tyr Ser Leu Ser
Ser Val Val Thr 195 200 205 gtg ccc tcc agc agc ttg
<400> i;gac acc cag acc tac atc tgc aac gtg aat 672 Val Pro
Gly Tyr S8 S rerilevy Qs The: Gia Thr Tyr Ile Cys Asn Val
1 Asn 2105215 220 cac aag @6c aac aac acc aaa gtg aac
aag aga gtt gag ccc aaa tct 720 H's Lys Pro Ser Asn
<210> gdr Lys Val Asp Lys Arg Val Gu Pro Lys Ser

<211> 51
<212> DNA
<213> Mus musculus

<220>

<221> CDS

<222> (1)..(5D

<400> 60

tgg ata aac acc tac act gga gag cca aca tat gct gat gac ttc aag 48
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys

1 5 10 15

gga 51
&y

<210> 61

<211> 17

<212> PRT

<213> Mus musculus

<400> ©61

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys
1 5 10 15

Gly

Page 54



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

<220>
<221>
<222>

<400>

tac tat
Tyr Tyr &

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

<400>

Tyr T T
Ty TYT g8 TR

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

<220>
<221>
<222>

<400>

aga tct agt cag agc
Arg Ser Ser Gln ser
1 5

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

<400>

Arg Ser Ser Glin Ser
a >

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

<220>
<221>
<222>

<400>

aaa gtt tcc aac cga
Lys va

225 230 235

240 tgt aac aaa act cac aca tgc cca ccc

tgc cca gca cct gaa ctc ctg 768 Cys Asp Lys Thr His

Thr Cys Pro

Pro Cys Pro Ala Pro G u Leu Leu 245 250

255 Page 68 gag aa ccc tca gtc ttc ctc ttc ccc cca

aaa ccc aag
Leu Phe Pro
6étg atc tcc
bgt 0 agc 864
mialmu¥alil iéal
gag gtc aag
Hs Au Asp
&ty Val du
(erc. (60y gag
A a Lys Thr

Val Leu> Thr

gac acc ctc 816 Gy G? y Pro Ser Val Phe
Pro Lys Pro Lys Asp Thr Leu 260 265 270
cgg acc cct gag gtc aca tgc gt gt9 gtg gac
Met Ile Ser Arg Thr Pro Au Val Thr Cys
Asp Val. Ser 275 280 285 cac gaa aac cct
ttc aac tag tac atg gac ggc gtg gag 912
Pro Au Val Lys Phe Asn Trp Tyr Val Asp
290 295 300 gtg cat aat acc aag aca aag
gag cag tac aac agc acg 960 Val H s Asn
LYS Pro Arg Au GQu Gn Tyr Asn Ser Thr

%?t%lom§9§a§%%c LAC (G99 Qta gtc agc gtc ctc acc gtcyy
@ Tgaccicadrgatpt gge akg aat 1008 Tyr Arg Val Val Ser

Val Leu His @ n Asp Trp Leu Asn 325 330

335 ggc aag gag tac aag tgc aag gtc tcc aac aaa gcc

gt c cca gcc
18er Asn Lys
PRAa acc. atc

ccc 1056 Gy Lys Au Tyr Lys Cys Lys Va
Ala Leu Pro Ala Pro 340 345 350 atc gag
tcc aaa acc aaa gac cag ccc cgg gaa cca

MESJTFEBAS 11e Gu Lys Thr Ile Ser Lys Ala Lys Ay G n

eRro Arg Au
cca tcc cag

G n Val >370
ttc tat ccc
theu Val Lys
4%20 395 400

D
Ma&8Cmils2G1 @A

Pro G n 355 360 365 gtc tac acc ctg ccc
gag gag atg acc aag aac cag gtc 1152 Val

ClledrPrAFPPPoe 96P Bfa G u G u Met Thr Lys Asn

375 380 agc g acc tgc ctg gtc aaa ggc
agc aac atc gcc gto 1200 Ser Leu Thr Cys
Gy Phe Tyr Pro Ser Asp lie Ala Val 385
gag tgg gag agc aat agc cag ccc aag aac
acc acc cct 1248 du Trp Au Ser Asn Ay

Gn Pro Au Asn Asn Tyr Lys Thr Thr Pro

cbsS
(1)..(48)

64

65

16

PRT

Mus musculus

65

>

66
21
DNA
Mus musculus

CDS
(L..2L

66

att gta cat agt aat gga aac acc tat tta gaa 48
Ile val His Ser Asn Gly Asn Thr Tyr Leu Glu

10 15

Ile val His Ser Asn Gly Asn Thr Tyr Leu Glu

10 15

ttt tct 21

Ser Asn Arg Phe Ser



405 410 415 <ccc gtg ctg gac tcc aac aac tcc ttc ttc
ctc tac agc aag ctc acc 1296 Pro Val Leu Asp Ser Asp
Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr 420 425 430 M
gac aag agc aag tag cag cag ggc aac gtc ttc tca tgc
tcc gta 1344 Asp Lys Ser Arg Trp Gn Gn Gy Asn Val
1 Phe SerSC,ys Ser VaT 435 440 445 atg cat gag get ctg
cac aac cac tac acc cag aag aac ctc tcc ctg 1392 Met
Hs Gu Ala Leu His Asn H's Tyr Thr G n Lys Ser Leu
<210~ 6&?ﬁer Leu 450 455 460 tct ccc ggc aaa tga 1407 Ser Pro
212> /Ay Lys 465 <210> 107 <211> 468 <212> PRT <213>
<213> sthfdenad <220> <223> synthetic Construct <400> 107
Page 69 Met Lys His Leu Trp Phe Phe Leu Leu Leu Val
<400> 6%l 3 Ala Pro Arg Trp 1 5 10 15 Val Leu Ser G n Val
Lys val GeP WA}S@I%@ fuSer Ay Ala Gu Val Lys Lys 20 25 30
1 Pro d er Ser val Lys Val Ser Cys Lys Ala Ser Ay
Tyr Thr Phe 35 40 45 Thr His Tyr Ser Met His Trp Val
<210> g Gn AlaPrody Gn Gy Leu 50 55 60 du Trp Mt
<211> y Trp Ile Asn Thr Tyr Thr Gy GQu Pro Thr Tyr Al a
<212> B 70 75 80 Asp Asp Phe Lys Ay Arg Val Thr Ile Thr
<213> MMsamps iThr Ser Thr Ser 85 90 95 Thr Ala Tyr Leu Qu
Leu Ser Ser Leu Arg Ser Au Asp Thr Ala vVai 100 105

<220- 110

<221> CDS

<222> (1)..027)

<400>

ttt caa g? tca cat gtt ccg tac acg 27
Phe Glin Gly Ser His val Pro Tyr Thr

1 5

<210> 69

<211> 9

<212> PRT

<213> Mus musculus
<400> 69

Phe Glrn Gly Ser His val Pro Tyr Thr
1 5

<210> 70
<211> 30
<212> DNA

<213> Mus musculus

<220>

<221> (DS

<222> (1)..(30)

<400> 70

ggg tat acc ttc ata gac tat tca atg cac 30
Gly Tyr Thr phe Ile Asp Tyr Ser Met His

1 5 10

<210> 71

<211> 10

<212> PRT

<213> Mus musculus
<400> 71

Gly Tyr Thr Phe Ile Asp Tyr Ser Met His
1 5 10

(D
ul
(e}

Pag



Tyr Tyr Cys Ala Thr Tyr Tyr Ara Tyr G u Arg Asp Phe
Asp Tyr Trp 115 120 125 Gy Gn dy Thr Leu Val 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 Gy
Gy Thr 145 150 1_55 160 Ala Ala Leu Ay Cys Leu Val
<210> 7Rys Asp Tyr Phe Pro Gu Pro Val Thr 165 170 175 val
<§%§> $er Trp Asn Ser Gy Ala Leu Thr Ser Ay val His Thr
5752 Boe Rrqi,180 185 190 Ala Val Leu Gn Ser Ser Ay Leu
Tyr Ser Leu Ser Ser Val Val Thr 195 200 205 val Pro
Ser Ser Ser Leu Gy Thr G n Thr Tyr Ile Cys Asn Val
529> Asn 210 215 220 His Lys Pro Ser Asn Thr Lys Val Asp
<2725 s.A19 Val Gu Pro Lys Ser 225 230 235 240 Cys Asp
Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro GQu Leu
;ggoztaﬂégu 24% 25(():*255ﬂ GI%/ Ay Pr (%aSer tVaI‘C Phe TI_tie§u %Pghe Pro48
CLydds £ 2 sPape 70 Me
1% Tie e BT PHETAI R e e AP T
Val Ser 275 280 285 His Gu Asp Pro Au Val Lys Phe
gga Asn Trp Tyr Val Asp Ay Val Qu 290 295 300 val-H 8!
Y Asn Ala Lys Thr Lys Pro Arg Qu GQu A n 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
$23% Qu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
<212> 70 340 345 350 Ile Gu Lys Thr Ile Ser Lys Ala Lys
<213> Mdsym@duiP o Arg Au Pro Adn 355 360 365 Val Tyr Thr
leu Pro Pro Ser Arg Gu GQu Met Thr Lys Asn dn Val
<400> 370 375 380

Trp Ite Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser Asp Asp Phe Lys
1 5 10 15

Gly

<210> 74
<211> 30
<212> DNA
<213> Mus musculus

<220>
<221> (DS
<222> (1)..(30)

<400> 74

tac tat agg tac gaa aga gac ttt gac tac 30
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp T%r
1 5 1

<210> 75

<211> 10

<212> PRT

<213> Mus musculius

<400> 75

Tyr Tyr Arg Tyr Glu Arg Asp Phe asp Tyr
1 5 10

<210> 76

<211> 48

<212> DNA

<213> Mus muscuius
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Ser Leu Thr

Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp

Ile Ala Val 385 390 395 400 Qu Trp Au Ser Asn Gy
@n Pro Au Asn Asn Tyr Lys Thr Thr Pro 405 410 415
Pro Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser
Lys Leu Thr 420 425 430 Val Asp Lys Ser Arg Trp A n
Gn @y Asn Val Phe Ser Cys Ser Val 435 440 445 Met

:%%gi Ehs GQu Ala Leu H's Asn Hi's Tyr Thr G n Lys Ser Leu

<222> (ogr.dsey 450 455 460 Ser Pro Gy Lys 465 <210> 108
<211> 15 <212> DNA <213> Artif-icial <220> <223>

TE S S T e e

AFQ S D@51 c tg,c rsTg/rL,=e1 t Hs

1° 7% Page 7131 5 <210> 108 mp1l> 5 <212> PRIs <2
Artificial <220> <223> Synthetic Construct <400> 109

;5 His Tyr Ser Met Hs 15

<210> 7

<211> 16

<212> PRT

<213> Mus musculus

<400> 77

Arg Ser Ser Gin 3er Ile val His Ser Ser Gly Ile Thr Tyr Leu Glu

1 5 10 15

<210> 78

<211> 21

<212> DNA

<213> Mus musculus

<220>

<221> (DS

<222> (1)..(21)

<400> 78

aaa gtt tcc aac cga trt tct 21

Lys val Ser Asn Arg Phe Ser

1 5

<210> 79

<211> 7

<212> PRT

<213> Mus musculus

<400> 79

Lys val Ser Asn Arg Phe Ser

1 5

<210> 80

<211> 27

<212> DNA

<213> Mus musculus

<220>

<221> CDS

<222> (1)..027)

<400> 80

ttt caa ggt tca cat gtt ccg tac acg 27

Phe Gln Gliy Ser His val Pro Tyr Thr

1 5

<210> 81

<211> 9

<212> PRT

<213> Mus musculus
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<210> 110 <211> 51 <212> DNA <213> Artificial <220>
<223> hSH348-1- TIH CDRH2 <220> <221> CDS <222> d)
.. (51) <400> 110 tgg atc aac acc tac acc a c gag ccc
acc tac gcc gac gac ttc aag 48 Trp Ile Asn Thr Tyr
Thr Ay GQu Pro Thr Tyr Ala Asp Asp Phe Lys 1 5 10 15
cic 51 Y <210> 111 <211> 17 <212> PRT <213>
<400~ tificial <220> <223> Synthetic Construct <400> 111
phe cTn BNP @reufSRaThbrol¥yr Hi- Gy Gu Pro Thr Tyr Ala Asp
1 Asp PhesLys 1 5 10 15 dy <210> 112 <211> 30 <212>
DNA <213> Artificial <220> <223> hSH348-1-T1H CDRH3
<10s §9220> Page 72 <221> CDS <222> (1)..(30)
<211> 32

<212> DNA
<213> Artificial Ssequence

<220>
<223> primer N1

<400> 82
attaggatcc gagcttccgt actgccagtg tc 32

<210> 83

<211> 28

<212> DNA

<213> Artificial

<220>
<223> primer N2

<400> 83
attaggatcc gccccccaag gtgaggct 28

<210> 84

<211> 34

<212> DNA

<213> Artificia’

<220>
<223> primer N3

<400> 84
attaggatcc ggtcacttac cgcaagaagg gaga 34

<210> 85

<211> 32

<212> DNA

<213> Artifticial

<220>
<223> primer N4

<400> 85
attaggatcc ggticcaggtg caggcactga cg : 32

<210> 86
<211l> 31
<212> DNA
<213> Artificial

<220>
<223> primer C1

<400> 86
aattaagctt gccgccaatc accgccaagt t 31

<210> 87
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21> 325505 <221> DS <222> (1)..(1407) <220> <221>
<212> DN .
<213> Ak@ERERti de <222> (1)..(57) <400> 114 atg aaa cac
ctg tag ttc ttc ctc ctg ctg gtg gca gc. ccc aga tgg 48
:%%g; Met Lys His Leu Trp Phe Phe Leu Leu Leu Val Ala Ala
B Arg Trp 1 5 10 15 gtg ctg aac cag atc cag ctg gte
<400> 8§yag agc gqc acc gag gte aag aag 96 Val Leu Ser G n
aattaagdttegGarchear VYatt@@ogg®erc GTy Ala A u Val Lys Lys 20 2532
30 ccc gac aac agc at9 aag gt~ aac tgc aag acc aac
<210> @dcC tac acc ttc 144 Pro Ay Ser Ser bal Lys vas Ser
<211> 2Xys Lys Ala Ser Ay Tyr Tnr Phe 35 40 45
<212> DNA
<213> Artificial
<220>
<223> primer C3
<400> 88
aattaagctt caggtaggtg gtgtctggg 29
<210> B89
<211> 30
<212> DNA
<213> Artifticiai
<220>
<223> primer C4
<400> 89
aattaagctt ctcgtacttc cacactcggc 30
<210> 90
<211> 720
<212> DNA
<213> Artificial
<220>
<223> hSH-348-T1L
<220>
<221> CDS
<222> (1)..(720)
<220>
<221> sig_peptide
<222> (1)..(60)
<400> 90
atg gtg ctg cag acc cag gtg ttc atc tcc ctg ctg Cctg tgg atc tcc 48
Met val Leu GIn Thr Gin val Pne Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15
g%c gca tat g%c gac ata gtg atg acc cag agc ccc ctg agc ctg ccc 96
Gly Ala Tyr Gly Asp Ile val Met Thr GIn Ser Pro Leu Ser Lel Pro
20 25 30
gtg acc ccc g?c gag ccc gcc tcc atc agc tgc cgg agc agc cag agce 144
val Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser
35 40 45
atc gtg cac agc aac ggc aac acc tac ctg gag tgg tac ctg cag aag 192
Ile val His ser Asn Gly Asn Thr Tyr Leu Giu Trp Tyr Leu GIn Lys

50

<400> 112 tac tac cgg tac gag cag gac ttc gac tac 30
Tyr Tyr Arg Tyr A U Arg Asp Phe Asp Tyr 1y 5 10
<210> 113 <211> 10 <212> PRT <213> Artificial <220>
<223> Synthetic Construct <400> _13 Tyr Tyr Arg Tyr
GQu Arg Asp Phe Asp Tyr 1 5 10 <210> 114 <211> 1407
<212> DNA <213> Artificial <220> <223> hSH348-1-T3H

55 60
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acc cac tac aac atg cac tgg gtg cgg cag acc ccc agc
cag g9c ctg 192 Thr H's Tyr Ser Met His Trp Val Arg
Gn AlaPro y An @y Leu 50 55 60 aag tgg ata gac
tag atc aac acc tac acc ggc gag ccc acc tac acc 240
Lys Trp Met GTy Trp Ile Asn Thr Tyr Thr GTy Glu Pro
Thr Tyr Ala 65 70 75 80 gac gac ttc aag gacc ttc

ccc 99¢ %Q%C?éwét@t %éggﬁég aa@cg ggg%” @o p Phe40
L0 CY Y R Phe*Arg" SHeu’® AP & gahr Ser
85 90 95 acc gcc tac ctg gaa ctg agc aac ctg cag agc
agc oac gcaccga«:c;:ogcctaqtayd&ﬁ.ﬁ a@hrg Al apcTggc leeg @autbteu Ser288
ser GI YS@r PRoUARR ¢ rSePhaaSET Asly 'aSS\Vag”i(T@ 1 1% Paae
73 tac tac tgc gcc acc t tac cgg tac gag Cgg gac ttc
acc ctggac ﬁﬁCab@Q:g@Sét? B dl'%d’ g@/&gaé\lgt Thoc ey dawr tAe g Tyr336
Thr LeuG@vg A smmrehéawg 17% Tt A”E}PSVal' 261125 gfir @dG ggc
acc % atg acc gtg agt tca gcc tcc a Oaag gac cca
tgc ttch3d &3 XCQ&C%V%--EIEE LtauavaleThygVakg %rc =6 afha Serssgs
Cys Phe Tdim gyss s&t WiBr a1l 3Qo 186 1HO FﬂilgCGggt ¢t tCycTr cvg gca
ceeé tcc tcc aag agélacc tct ggqc qgélaca 480 Ser Val
Pﬁ% % é {%S@Jf@s&&xs RedNecSefc Gy Ay
tg ga geegece t t C 432
8a 5318 fe gﬂg gOr gt €04 mpg@geet@a%gaatlgé et PgbC aag
130gac tac ttc ccc.r,3:gaa ccc gtg accl%ES Al a AI a Leu Ay
ccc tcc(l’%zfg Ley VaI c’:Ach:cTXQ' E;Q,e c tccé ldt raoc &E% 165 4%8
Pro Ser LG&E L?Q%e@a@ly G 9GC Vet gy &@Q@uggc g
145 cac acc tt015®cc 576 Ser TrpbAsn Ser Gy alkeu Thr
ctg aat er Val Hi sGThr gPheC Pro 180 18591909 get Ei%tc ct 955
5 3 thp et of sfccdpnndenl oo
q6yal Leu y Leu Tyr 5e5r Leu Ser
er Val Val Thr 195 200 205 gtg ccc tcc agc agc ttg =76
aac gccgggccé@:ctcé gaéécttéé Q:Gﬁgcagéa gayal Pr ©
Ash Alaget Soit “8er® el BF ng % %F@i é?‘z,&s‘c‘ﬁ Val
Asn 210 215 220 cac aag ccc agc aac acc aag gtg gac
agc aagagafr aga _a'%tttega gcct-Yaagc gt axzoctg acc ctg agc aaa 624
Ser Lys Asp Ser rTynr er Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205
0CC gac tac gag aag cac aag gt% tac gcc tgc gag gtg acc cac cag 672
Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His GlIn
210 215 220
ggc ctg agc tec CCC gtc acc aag agc ttc aac agg ggg gag tgt tag 720
G?y Let Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235 .
<210> 91
<211> 239
<212> PRT
<213> Artificial
<220>
<223> sSynthetic Construct
<400> 91
mMet val teu Gin Thr Gln val Phe Iie Ser Leu Leu Leu Trp Ile Ser
1 5 10 15
Gly Ala Tyr Gly Asp Ile val Met Thr Gin Ser Pro Leu Ser Leu Pro
20 25 30
val Thr pPro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser GlIn Ser

35 40 45
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Ile

Ser

Thr

Ccys

val

pPro

145

Leu

Asn

H 'S Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Qu
Pro Lys ser 225 230 235 240 tat gac aaa act cac aca
tgc cca ccc tgc cca gca cct gaa ctc ctg 768 Cys Asp
Lys Thr H's Thr Cys Pro Pro Cys Pro Ala Pro GQu Leu
Leu 245 250 255 gqg gga ccc tca qtc ttc ctc ttc ccc

Val
v BREBEBRE B PR IR B S TR 0% o

270 atg atc tcc cgg acc cct gag gtc aca tgc gtg gta

ac_ gt 864 t e Thr Pro_ d u val
GW %9 P g] '\/g'le”v%ﬁu /Rgle VAl 5%er’ a&%%éf)” 288 i ol gAc gaa

gac cct gag gtc aag ttc aac tgg tac gtg gac agc gtg
gag 912 His Ju Asp Pro Au Val Lys Phe Asn Trp Tyr
¢ly val PAS phEl fﬂ”gjaﬂh“@%r 299 %@5@&0(5 Gt@ vcabr 48P Htc aag
aca aag ccc cgg gag gag Cag tac aac agc 8g 960 Val.
H's Asn Ala Lys Thr Lys Pro Arg Gu Qu A n Tyr Asn
Leu Sey IThrss308r8Mx13dB: 320 Gluasseygl gélygive! dye Bic ctc
acc §fc ctg cac cag ddé tag ctg aat 1668 Tyr Arg val
val Ser Val Leu Thr-Val Leu H's Gn Asp Trp Leu Asn
Phe 325 c330sa338+is aval Bag Tgagrrtraehaaagyt% aag TytrcLytscc aac
aada gcc ctc cca gé&lccec 1056 dy i3/ Gl u Tyr Lys Cys
Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 340 345 350
Glu 81 € 1930, @panhA0ER 18k Ta 106 BaasgeC/adaphddte GG LEC Cag
130 gaa cca cag 11 Ile GQu Lys O Ile Ser Lys Ala Lys
Gy An Pro Arg Au Pro @n 355 360 365 gt9 tac acc
_ Ce (Tope c gtc
o STl T dot T TLou Br o ot e fe g QUG Gevet The
Lys Asn G n Val 370 375 380 Page 74 aac ctg acc tgc
tc aa t C C.-gac _at G 1200
Asn §ég 191 é.r %r&/&r%_%ﬁ"u Aa1 i—\% \l%g 61% fr ﬁ?LS/SgI&aE %eprg Asp
Ile AI a Val 385 390 395 400 gag tag aag aac aat gac

ccc ag.aac aac t acc 1 48 Au Trp
A-]a(geg %Sg--lé §7er5°" ég éa aiSﬁhcr)grgoL lh?'ﬁ)' Thr

Pro

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
193 200 205

Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gln
210 215 220

Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230 235

<210> 92

<211> 48

<212> DNA

<213> Artificial

<220>
<223> hsH348-1-T1L CDRL1

<220>

<221> (DS

<222> (1)..(48)

<400> 92

Cgg agc agc cag agc atc grg cac age aac ggc aac acc tac ctg gag 48
Arg Ser sSer Gln Ser Iije val His ser Asn Gly Asn Thr Tyr Leu Glu

1 5 10 15

<210> 93



<211>
<212>
<233>

<220>
<223>

<400>

405 410 415 <ccc gta ctg gac tcc gac a c tcc ttc ttc
ctc tac agc aag ctc acc 1296 Pro Val Leu Asp Ser Asp
Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr 420 425 430
gtg gac aag aac agg tag cag cag ggc aac gtc ttc tca
tac tcc gtg 1344 Val Asp Lys Ser Arg Trp Gn Gn dy
VaI Phe Ser Cys Ser Val 435 440 445 atg cat gag
d’g cac aac cac tac acc cag aag agc ctc tcc ctg
t Hs AQu Ala Leu His Asn H's Tyr Thr @ n Lys
Ser Leu Ser Leu 450 455 460 tct ccc a ?c aaa tga 1407
B@Eitheris Ghysurpst 465 <210> 115 <211> 468 <212> PRT
§213> Art iiicia-; <220> <223> Synthetic Construct
<400> 115 Met Lys His Leu Trp Phe Phe Leu Leu Leu Val

Arg Ser Alea & sProriAr galTHps serSad® GI aMalhtey-San &in |le

Gn LeudVal Gr Ser Ay Ma Ju Val Lys Lis 20 25 30
Pro Ay Ser Ser Val Lys Val Ser Cys Lys Ala Ser Ay

<210> okyr Thr Phe 35 40 45 Thr His Tyr Ser Met His Trp Val
<211> Z&ranAlaProGlyGnGy Leu 50 55 60 Lys Trp Met
:%%z ¥Trp Ile Asn Thr Tyr Thr Ay Qu Pro Thr Tyr Al a

N ? 7‘%80 Asp Asp Phe Lys Gy Arg Phe Ala Phe Ser
<220> Leu Asp Thr Ser Thr Ser 85 90 95 Thr Ala Tyr Leu Gu
<223> hseig4&er-TSerctRed Arg Ser Au Asp Thr Ala Val 100 105

110 Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr Qu Ara Asp

<220> Phe Asp Tyr Trp
<221> CDS
<222>  (1)..(Q21)
<400> 94
aag gtg agcC aac cgg ttc agc 21

iys Vai Ser Asn Arg Phe ser

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

<220>
<223>

<400>

5

95

7

PRT

Artificial
Synthetic Construct

95

iys val Ser Asn Arg Phe Ser
5

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

<220>
<223>

<220>
<221>
<222>

<400>

96

24

DNA
Artificial

hSH348-1-T1L CDRL3

CDS
(L..24

tTC cag g c TCC cac gtg ccc tac 24
Phe GIn Gly ser H1s val Pro Tyr

1

<210>
<211>
<212>

97
8
PRT
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<213>

<220>
<223>

<400>

Phe Gln
1

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

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>

<400>
atg gtg
Met Va
1

g$c gca
Gly Ala

gtg acc
val Thr

atc gte
Ile val
50

ccc g?c
Pro Gly
65

agc g?c
Sser Gly

acc ctg
Thyr Leu

tgc tte
Cys Phe

gtg gag
val Glu
130

CcC tcc
Pro Ser

115
Ser
Phe
Thr
Asp

120 125 Page 75 Gy G n dy Tnr Leu Val Thr Val
Ser Ala Ser Thr Lys Ay Pro 130 135 140 Ser Val
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Ay Ay
145 150 155 160 Ala Ala Leu Gy Cys Leu Val Lys
Tyr Phe Pro Qu Pro Val Thr 165 170 175 Val Ser
Ser Ay Ala Leu Thr Ser Ay Val H's Thr Phe

Trtp,As.n
BrdT980 185 190 Ala Vval Leu Gn Ser Ser Ay Leu Tyr

Ser

Leu Ser Ser Val Val Thr 195 200 205 Val Pro Ser

Serch8eirc awst@iyt Thr G n Thr Tyr Ile Cys Asn Val Asn

%\110
g
Ty
245
Lys
gdr
280

215 220 Hi's Lys Pro Ser Asn Thr Lys Val Asp Lys
Val Qu Pro Lys Ser 225 230 235 240 Cys Asp Lys
bbrs 4ThrvaCysrdPrrerPro Cys Pro Ala Pro Qu Leu Leu
2505255 Ay Gy Pro Ser Val Phe Leu Phe Pro Pro
Pro Lys Asp Thr Leu 260 265 270 Met Ile Ser Arg
Pro Gu Val Thr Cys Val Val Val Asp Val Ser 275
285 His Gu Asp Pro Au Val Lys Phe Asn Trp Tyr
Gy val du 290 295 300 val Hs Asn Ala Lys

VAl 088 .
T TLS'$ ' pr o Arg Au Gu Gn Tyr Asn Ser Thr 305 310

315

320 Tyr Ara Val Val Ser Val Leu Thr Val Leu His

@&@H348spTIrp Leu Asn 325 330 335 Ay Lys Qu Tyr Lys

Cys
350
&y

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro 340 345
Ile u Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro
GQu Pro Gn 355 360 365 Val Tyr Thr Leu Pro Pro

Ser. A A u du Me-~ Thr Lys Asn G n Va' 370 375 380

Ser

Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp

ki pAba gval

..

98
ctg
Leu

tat
Tyr

cece
Pro
35

cac
H1s

cag
Gin

gtg
val

aag
Lys

cag
Gln
115

atc
Ile

gac
Asp

(60)

cag acc cag gtg ttc atc tcc ctg ctg ctg tgg atc tcc 48
Gin Thr Gin val Phe Ile Ser Leu Leu Leu Trp Ile Ser
5 10 15

ggc gac qt? ctg atg acc cag agc ccc Cctg agc ctg ccc 96
Gly Asp val Leu Met Thr Gin Ser Pro Leu Ser ieu Pro
20 25 30

agc

gag ccc gcc tcc atc agc tgce cgg agc age cag agce 144
Gly Glu

Pro Aia Ser Ile Ser Cys Arg Ser Ser GIn Ser
40 45

agc aac gogc aac acc tac ctg gag tgg tac ct
Ser Asn Gly Asn Thr Tyr teu Glu Trp Tyr Le

22

cag aag 192
GIn Lys

N
o

agc ccc cag ctg ctg atc tac aag agc aac cgg ttc 240
Ser Pro Gin Leu Leu Ile Tyr Lys Ser Asn Arg Phe
70 75 80

<Q
w t
0

ccc gac cgg ttc agc

g agc ggc agc gac acc gac ttc 288
Pro Asp Arg Phe Ser G

c
y ser Gly Sser Gly Thr Asp Phe

atc agc cgg gtg gag gcc gag gac grg g?c gtg tac tac 336
Ile Ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr
100 105 110

ggc tcc cac gtg ccc tac acc ttc ggc cag ggc acc aag 384
Gly ser His val Pro Tyr Thr Phe Giy Gin Gly Thr Lys
120 125

aag cgt acg gtg gce ccc tec gtg ttc atc ttc ccc 432
Lys Arg Thr val Ala Pro Ser val Phe Ile Phe Pro
135 140

>
-t
N

gag cag ctg aag tcc g acc gcc tcc gtg gtg tgc ctg 480
Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu
150 155 160
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ctg
Led

aac

Asn. A

agc
Ser

gcc
Ala

N O
N —ROY

ur< N

385 390 395 400 Page 76 Au Trp Gu Ser Asn Ay dn
Pro Au Asn Asn Tyr Lys Thr Thr Pro 405 410 415 Pro
Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser Lys
Leu Thr 420 425 430 Val Asp Lys Ser Arg Trp G n dn
Gy Asn Val Phe Ser Cys Ser Val 435 440 445 Met Hi s
GQu Ala Leu H'S Asn HISTr Thr G n Lys Ser Leu Ser

aat TYUS02 A CABTE 93RrIGer B2 L 8s aa&z ¥-9436 28
Asn '2\5511%“81%” IR Mfl g‘? \Sﬂ’gc%a L‘éz%% 223>

hsH348- 1- T3H CDRH1 <220> <221> CDS <222> (1)..(15)
gcc <c4©0a>a01I6c fac tagecamt gaeAgc 18t kics g?)@rCSEIQa‘MEt Hi %70
318 Clo3es Ay7ASkeEltE kB 2sTPRT TRDIGH At R ci al

<220> <223> Synthetic nstruct <400>7117 H's Tyr Ser

aag Mat Hisacd &c £2d@»gldB agc acc ctg acc ctg agc aaa 624
LYS Asp Ser Tnr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

gac tac gag aag cac aag gtg tac gcc tgc gag gtg acc cac Cag 672
Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gl
210 215 220

3

{e]
~d
N
(@)

ctg agc tcc ccc gtc acc aag agc tic aac adgg g?g gag tgt ta
Leu Ser Ser Pro Vval Thr Lys Ser Phe Asr Arg Gly Giu Cys
230 235

<210> 99

<21i> 239

<212> PRT

<213> aArtificial

<220>
<223> Synthetic Construct

<400> 99

Met
1

cys

val

val Leu GIn Thr Gin vai Phe Ile Ser Leu Leu Leu Trp Ile Ser

Ala Tyr Gly Asp val Leu Met Thr Gln Ser Pro Leu Ser Leu Pro
20 25 30

Thr Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser
35 40 45

val His Ser Asn Gly Asn Thr Tyr Leu Giu Trp Tyr Leu Gin Lys
50 55 60

Gly GIn Ser Pro GIn Leu Leu Ile Tyr Lys val Ser Asn Arg Phe
70 75 80

Gly val Prc Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

Leu Lys Ile Ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr

Phe

=0
l_l-—l
w13

Gly se» His val Pro Tyr Thr Phe Gly
120

o

[ -]
(U B 1
(]
<

iy Thr Lvs

Glu Ile Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro
130 135 140
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<211> 51 <212> DNA <213> Artificial <220> <223>
hsH348-1- T3H CDRH2 <220> <221> CDS <222> (1)..(51)
<400> 118 tgg atc aac acc tac acc ggc gag ccc acc tac
gcc aac gac ttc aag 48 Page 77 Trp Ile Asn Thr Tyr
Thr Gy Glu Pro Thr Tyr Ala Asp Asp Phe Lys 1 5 10 15
<210> 119. <211> T <213>

he >eT A?FEI ﬁ| c(lﬂzﬂ Led oS SEH3Y éﬂ‘ynf\éatslecr g%ﬁé/ FI%ts TEH00> 119
Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr- Tyr Al a Asp
Asp Phe Lys 1 5 10 15 dy <210> 120 <211> 30 <212>

Leu Asn BNAP”@Z%{;) PAPtATH E1'AlA12220F> Vak BlesTHE |32 8/31 - AH CDRH3
<220> <221> CDS <222> (1) .(30) <400> 120

Asn Ala Leu Gln Ser Gly Asn Ser Gin Glu Ser vai Thr Glu Gin Asp
180 185 190

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gln

210 215 220
Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235
<210> 100
<211> 48
<212> DNA
<213> Artificial
<220>

<223> hSH348-1-T3L CDRL1

<220>

<221> (CDS

<222> (1)..(48)

<400> 100

Cgg agc agc cag agc atc gtg cac agc aaCc ggc aac acc tac ctg gag 48
Arg Ser Ser Gin Ser Ije val His Ser Asn Gly Asn Thr Tyr Leu Glu
1 5 10 15
<210> 101

<211> 16

<212> PRT

<213> Artificial

<220>

<223> Ssynthetic Construct

<400> 101

Arg Ser Ser Gln Ser Ile val His Ser Asn Giy Asn Thr Tyr Leu Glu
1 5 10 15
<210> 102

<211> 21

<212> DNA

<213> ArtitTiciatl

<220>
<223> hSH348-1-T3L CDRLZ

<220>
<22i> (DS
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tac tac cqg tac aao cgg aac ttc gac tac 30 Tyr Tyr
Ara Tyr GQu Arg Asp Phe Asp Tyr i 5 10 <210> 121
<211> 10 <212> PRT <213> Artificial <220> <223>
Synthetic Construct <400> 121 Tyr Tyr Arq Tyr Gu Arg
Asp Phe Asp Tyr 1 5 10 <210> 122 <211> 720 <212>
<222> (@NA. (x213> Artificial <220> <223> hSH357-1-T1L Page
<4005 7 <220> <221> CDS( 1)<22(220)( 1)..48520)122<220> <221>
e p < > < > atg gtg ctg -
fed Ui éa gﬂﬁﬁpﬁégéﬁé éf&ztc atc tcc ctg ctg ctg tag atc tce 48
1 Met Val SLeu G n Thr Gn Val Phe Ile Ser Leu Leu Leu

Trp Ile Ser 1 5 10 15 g9c gca tat aac gac ata gt9 atg
<210> 1R¥BC cag agc ccc ctg agc ctg ccc 96 Ay Ala Tyr Gy
<211> 7Asp Ile Val met Thr G n Ser Pro Leu Ser Leu Pro 20 25
<212> gtg acc ccc ggc gag ccc acc agc atc agc tac cgg
<213> Aai’g& Hgé'cag agc 144 Val Thr Pro Gy Gu Pro Ala Ser
220> Ile Ser Cys Arg Ser Ser G n Ser 35 40 45
<223> Ssynthetic Construct

<400> 103

Lys val Ser Asn Arg Phe Sser
1 : 5

<210> 104

<211> 24

<212> DNA

<213> Artificial

<220>
<223> hSH348-1-T3L CDRL3

<220>

<221> (DS

<222> (1)..0248

<400> 104

ttc cag ggc tcc cac gtg ccc tac 24
Phe GIn Gly Ser His val Pro Tyr
1 5 .

<210> 105

<211> 8

<212> PRT

<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> Artificial

<220>

<223> hSH348-1-T1H

<220>
<221> CDS
<222> (1)..(1407)

(D
(0]
~I
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atc

ctg
Leu
CcCccC
Pro
<220>
<221>
<222> z;
<400>

R}E% Lvs /ﬁ""é

aag
gtg ctg @oy¢
val Leu aSc,e(j
ccec o ciage

Pro G ygé
n

acc cac kb0
Thr His dgivg
50 Arg

gag togaa
Glu Trpgeg
65 Gu

gac gac &ge

Asp Asp

acc ggc?fg%
Thr Ala Dr

tac ta
Tyr Ty

ggc cag ggc
Gly GIn Gly

agc gtc trc
Ser val Phe
145

gcc gcc ctg
Ala Ala Leu

gtg agc tgg
val ser Trp

gct gtc ctg
Ala va. Leu
195

gtg ccc tcc
val Pro ser
210

cac aag ccc
His Lys Pro
225

tgt gac aaa
Cys Asp Lys

gtg cac aac agc gac atc acc tac ctg gag tgg tac
cag aag 192 Ile Vval H's Ser Ser Ay lie Thr Tyr
Gu Trp Tyr Leu G n Lys 50 55 60 ccc ggc cag agc
cag ctg ctg atc tac aaa at agc aac cag ttc 240
Gy Gn Ser Pro Gn Leu Leu lie Tyr Lys Vai Ser
n Arg Phe 65 70 75 80 agc agc gtg ccc gac cgg ttc
p8RG ¢ gc ggcagc gac acc gac ttc 288 Ser Gy Val
Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe 85
acc ctg aag atc agc cgg gtg gag gcc gag gac gtg
%%J tac tac 336 Thr Leu Lys Ile Ser Arg Val GQu

A hrrabi BZ V%ﬂ_ 513 3’§§f Eoﬁca“—(ﬁol e TE§C tte*

ggc sagc Cac” ‘ot ggc acc

384 cys Phe G n Gly Ser HIS VaI Pro Tyr Thr Phe
G 90 ycaPhF T4 80 198/ 420 0250 dyoalag aag cgt 95
%(f,’b ”@écmé‘cl:e%gg t?;é‘ éﬁ@ctf/cA%g c‘c*cc‘ 432  Val

e Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile

80 918(Rap36td 40Ccctr BET qFacagragocagccdqy aag tcc 144
2R Vé%c”‘tsc@btsrerg@’st §¢S ¢t O% %L%“o%'PerrsBrr R8p A u
Leu Lys Ser Ay Thr Al a Ser Vaé Va] Cys Leu 145
185 a160cacCgy arl @RCchd GckaccCGEe aQa @%cg@c aag19?
gay Mteagﬂaagrrgt\/glgfarcg 6§28 AWEeW%mngn FPhelqyr Pro
Gu Ala Ly§ Val Gn Trp Lys 64/al Asp 165 170 175
B6€ 16h atGadat GR 0BG a8€ dgeCoftp@caaitcagsc gkd acc 24¢
chg TgacI1=76sn Adn AtraThews 1@ @l Sero Ghy AsnaSer G n
Ser Val’SThr u G n Asp P80 185 190 agc88ag aac
256 dhRCRYGG LR AYG FUE RLC AL YcACG aaa ;gq
&rgtﬁhyﬁrg% 9@ Ser I ?%Twr/iﬁwsexs;mur Sﬂ? %%fz%gr Leu
Leu8Ser Lys 195 200 205 gcc gac tac ga§ aag cac
E%i Lac. accgtaccggfg% aacccacac cag 672C Al a Aso
Biis SR T A ToVRC B8 H s
200 215 220 ggc ci@ aac tcc ccc atnoacc aag agc
aac agg gag gag t gt taé 720 Gy Leu Ser Ser Pro384

Th Fysrizery A%‘»?F A9 dovid l‘éh%‘ic Tyr T

125
acc Ctg gtg acc gtg agc tca gcc tcc acc aag ggc cca 432
Thr Leu val Thr val ser ser Ala Ser Thr Lys Gly Pro
135 140

CCC CTtg gCa CCC tcC TCC aag agc acc tct g?c gac aca 480
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
150 155 160

ggc tgc ctg gtc aag gac tac ttc ccc gaa ccc gtg acc 528
Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
165 170 175

N
Q
[al
N

aac tca ? g ctg acc agc ggc gtg cac acc ttc ccc 576
Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
180 185 190

[A){e]

cag tcc tca gga ctc tac tcc ctc agc agc gtg gtg acc 624
Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
200 205

agc agc ttg ggc acc cag acc tac atc tgc aac gtg aat 672
Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Asn val Asn
. 215 220

agc aac acc aag gtg gac aag aga gtt €CC aaa tct 720
Ser Asn Tnr Lys val Asp Lys Arg val Pro Lys Ser
230 235 240

act cac aCa tgc ccCa CCC Tgc Cca gca CcCt gaa Ctc ctg 768
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
245 250 255
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225 230 235 Page 79 <210> 123 <211> 239 <212> PRT
<213> Art! icial <220> <223> Synthetic construct
<400> 123 Met Val LeU dn Thr dn Val Phe Ile Ser Leu.
Leu Leu Trp Ile Ser 15 10 15 dy Ala Tyr Ay Asp
Ile Val Met Thr A n Ser Pro Leu Ser Leu Pro 20 25 30
Val Thr Pro Ay Gu Pro Ala Ser Ile ser Cys Arg Ser

999 992 SOC T3q 0B TttC35TYFtasqq %av PIHS @9 036raqy ¢tf| e THLO
<y S Ve e pefr il B T S S H B Gy G n

Ser Pro A n Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe
atg atc gy Cc7Ogy3Cc80-CtSerd Gty afal tPr gtAsqroArts Rhe Sar a@y Ser8o4
met ﬂe?ﬁg et TETyDr?hF?%%@i% 8% 9@93‘63? ?‘gﬂr As8uvalyseli e Ser

g Val Gu Ala @G Asp Val Ay Vaf°Tyr Tyr 100 105

cac gaaldh@ Gys oRheyt@ a@tic?z&fc His Wal gd?r Qaa'ngl;cT@xf Bhe Ay 912
His g;gesn@ ey GThrvaﬂy%g 18 A20TIR5Yr V| G AlvevdlySlarg Thr

Val Ala Ala Pro°Ser Val Phe |1e%he Pro 130 135 140
gtg cat i@ Qof aAsmd@ Hadddaclely by o967 cdd YadacAhqr S8 Val 960
val HisVeln Qs Lkeurhrldss P50 ABSCI6G 1uLer Asn Msnsdhehdyr Pro
305 Arg Qu A@Mys vat An Trp3tys Val Asp 165 #7290 175

i S 'g Thr

tac cgg caagg%tg P S8l @i 2B’ 44 Ba Stg %{% % 1008
Tyr arg@a0 @ sAspra1lB8él Téb OL&emikYSI MASEp lgl__ adyr Ser

Leu Ser 38er Thr Leu Thr B&u Ser Lys 195 200 205
ggc aag gag tac aag tgc aag grc tcc aac aaa gcc CLC cca gcc ccc 1056
Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro

340 345 350

atc gag aaa acc atc tcc aaa gcc aaa ggc cag Cccc cgg gaa cca cag 1104
ITe Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin

355 360 365
gtg tacC acc ctg ccc cca tcc cgg gag gag atg acc aag aac cag gtc 1152
val Tyr Thr Leu Pro Pro ser Arg Glu Glu Met Thr Lys Asn Gln val

370 375 380
agc Cctg acc tgc ctg gtc aaa ggce ttc tat ccc age gac arc gec gtg 1200
Ser Leu Thr Cys Leu Vval Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
385 390 395 400
gag tgg gag agc aat ggc cag CcC gag aac aac tac aag acc acc cct 1248
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 415
CCcc gtg ctg gac tcc gac ggc tcc ttc tTtc cte tac agc aag ctc acc 1296
Pro vVal Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 430

gtg gac aag agc agg tag cag cag ggc aac gtc trc tca tgc tcc gtg 1344
val Asp Lys Ser Arg Trp Gin GIn Gly Asn Vval Phe Ser Cys Ser val

435 440 445
atg cat gag gct ctg cac aal cac tac acc cag aag agc ctc tcc ctg 1392
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu

450 455 460

tCct ccc gge aaa tga 1407
Ser Pro Gly Lys
465
<210> 107
<211> 468
<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 107
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Ala Asp Tyr Qu Lys His Lys Val Tyr Ala Cys du Val
Thr H's @ n 210 215 220 Page 80 Gy Leu Ser Ser Pro
Val Thr Lys Ser Phe Asn Arg Ay Gu Cys 225 230 235
<210> 124 <211> 48 <212> DNA <213> Artificial <220>
<223> hSH357-1-T1L CDRL1 <220> <221> CDS <222>
: 1)..(48) <400> 124 ¢ agc C.C agc atc_atg cac
et ys fid b P eR e bel SR A0 A gt BEE BUTr LY G0
Ser Ile Val Hs Ser Ser Ay Ile Thr Tyr Leu Qu 1 5 10
. 15 <210> 125 <211> 16 <212> PRT <213> Artifici al
vai Leu ézz(gﬂn o 8in dyant Mt iGN cisErudt! 2 Qhoq§1 125 Wy Ser
Ser ‘A n Ser Ile val Fs Ser Ser Ay | P& Thr Tyr Leu
Au 15 10 15 <210> 126 <211> 21 <212> DNA <213>
Pro Gly AeriSfeircyall Lx22@8 SeRZ3s WSHEHT-SErTAly CRRIAr RIP20>
$221> CDS 40 45

Thr His Tyr Ser Met His Trp val Arg Gln Ala Pro Gly Gln Gly Leu
50 35 60

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

Asp Asp Phe Lys Giy Arg val Thr Ile Thr Ala Asp Thr Ser Thr Ser
g5 - 90 95

Thr Ala Tyr Leu Glu Leu Ser Ser teu Arg Ser Glu Asp Thr Ala vai
100 105 110

Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp

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

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

Ala Ala Leu Gly Cys Leu val Lys Asp Tvr Phe Pro Giu Pro val Thr
165 170 175

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

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

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

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

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

Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270
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<222> (1)..(21) <400> 126 aag gt~ aac aac cgg ttc agc
21 Lys Va- Ser Asn Arg Phe Ser 1 5 <210> 127 <211>
7 <212> PRT <213> Artificial <220> <223> Synthetic
construct <400> 127 Lys Va, Ser Asn Arg Phe Ser 1 5
Page 81 <210> 128 <211> 24 <212> DNA -<213>
Met Ile AeriAraciar P«R20N Vaddw REH3IBT-V21TYR] GBRLBR] 220>
2321> CDS <222> @i?..(24) <400> 198 ttc cag ggc agc
cac gtg ccc tac 24 Phe Gn Gy Ser Hs Val Pro Tyr 1
His Glu Bsp<®0B11227T <Xl bhe 8ase212> TWRTVA1<24B%1Arvdf icti al
290 <220> <223> Syd?hetic Construct300<400> 129

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

Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp Trp Leu Asn
325 330 33

Ut

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

ITe Glu

wrr
[(Tald
v

Thr 11e ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
360 365

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

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

Glu Trp Glu Ser Asn Gly GIn Pro Giu Asn Asn Tyr Lys Thr Thr Pro
405 410 41

w

Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr

val Asp Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val
43 440 445

i

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

Ser Pro Gly Lys

465

<210> 108
<211> 15
<212> DNA

<213> Artiticial

<220>
<223> hSH348-1-T1H CDRHL

<220>

<221> (DS

<222> (1)..(15)

<400> 108 _
cac tac agc atg cac 15

His Tyr Ser Met His
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Phe Gn Gy Ser Hs Val Pro Tyr 1 5 <210> 130 <211>
720 <212> DNA <213> Artificial <220> <223>
hSH357- 1- T3L <220> <221> CDS <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 tgg atc
tcc 48 I\/bt Val Leu Gn Thr Gn Val Phe Ile Ser Leu
Leu Leu Trp Ile Ser 1 5 10 15 ggc gca tat ggc gac gtq
ctg atg acc cag agc ccc ctg aac ctg ccc 96 Gy Ala
I0Pr Gy Asp Val Leu Met Thr G n Ser Pro Leu Ser Leu
JF;{ro 20 25 30 gtg acc ccc ggc gag ccc gcc agc atc agc
4,&@; -€0g1agc aac cag agc 144 Val Thr Pro Gy GQu Pro
Ala Ser Ile Ser Cys Arg Ser Ser Gn Ser 35 40 45 atc
cac agc agc_ggc atc acc tac ctg gag tag tac ctg
%’égh 43¢ 99t Ife Val His Ser Ser Gy Ile Thr Tyr Leu
fdou Trp Tyr Leu G n Lys 50 55 60 Page 82 ccc ggc cag
agc ccc cag ctg ctg atc tac aag gtg agc aac cgg ttc

*;75 TYr 2240 My oiddy Gn Ser Pro Gn Leu Leu Ile Tyr Lys Val

Ser Asn’Are Phe 65 70 75 80 aac agc gtg ccc cac cgg
ttc agc agc aac ggc agc ggc acc gac ttc 288 Ser Ay

<210> M4l Pro Asp Arg Phe Ser My Ser Ay Ser Ay Thr Asp Phe
Z%ﬁi 90 95 acc ctg aag atc agc cag gta gag gcc gag gac
5150 WfMrageiot9 tac tac 336

<220>

<223> hSH348-1-T1H_CDRH2

<220>

<221> CDS

<222> (1)..0LD)

<400> 110

tgg atc aac acc tac acc q?c gag ccc acc tac gcc gac gac ttc aag 48
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp Phe Lys

1 5 10 15

ggc 51
Gly

<210> 111

<211> 17

<212> PRT

<213> Artificial

<220> '

<223> Ssynthetic Construct

<400> 111

Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala Asp Asp ;he Lys

1 10

Gly

<210> 112

<211> 30

<212> DNA

<213> Artificial

<220>

<223> hSH348-1-T1H CDRH3

<220>
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Thr Leu Lys Ile Ser Arg Val GQu Ala Qu Asp Val Ay
Val Tyr Tyr 100 105 110 tgc ttc cag gac agc cac gtg
ccc tac acc ttc ggc cag ggc acc aag 384 Cys Phe Gn
Gy Ser His Val Pro Tyr Thr Phe Ay Gn @y Thr Lys
115 120 125 gtg gag atc aag cgt acg gtg gcc acc ccc
<221> ec gtg ttc atc ttc ccc 432 Val Qu lie Lys Arg Thr
<222> (Yal - &pg Ala Pro Ser Val Phe Ile Phe Pro 130 135 140
<400> 1§6C tcc gac gag cag ctg aag tcc ggc acc gcc tcc gtg
tac tac QE@ #adCodd @g48hc Pro gaertaAsp Gu G n Leu Lys Ser Ay3p
Tvr Tyr Khg TAlracSemnryadspVahe @gs teu 145 150 155 160 ctg aat
aac ttc>tac ccc aaa gag Htc aag atg cag tgg aag gt gac
528 Leu Asn Asn Phe Tyr Pro Arg Qu Ala Lys Val Gn
. <210> 1Igp Lys Va] Asp 165 170 175 aac gcc ctg cag tcc agg
<211> 18ac tcc cag gag agc gtg acc gag cag gac 576 Asn Al a
Z%i "Réu.G.n,Ser Ay Asn Ser Gn GQu Ser Val Thr Gu Gn
,&s féf) 185 190 agc aag gac agc acc tac agc ctg agc
<220> agc acc ctg acc ctg agc aaa 624 Ser Lys Asp Ser Thr
<223> Syjiheddf QRAFTSEFT Ser Thr Leu Thr Leu Ser Lys 195 200
<400- 1495 gcc gac tac gag aag cac aag gtg tac acc tgc gag
gtg acc cac cag 672 Ala Asp Tyr Gu Lys Hs Lys Val
Tyr Tyr Ryg AlracUQys\r@ aspv@he Hsp Hirs G n 210 215 220 gac ctg
1 agc tcc’ccc gtc acc aag Hac ttc aac agg ggg gag tat
tag 720 Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn
<210> 1Arg Ay Gu Cys 225 230 235 <210> 131 <211> 239
:%%%i Dlégib PRT <213> Artificial <220> <223> Synthetic
NSt t <400> 131 Met Val Leu @ n Thr dn Val Phe
<213> ARt o leu Lew Trp Ile Ser 15 10 15

<220>
<223> hSH348-1-T3H

<220>
<221> (DS
<222> (1)..(1407)

<220>
<221> sig_peptide
<222> (1)..(537)

<400> 114

atg aaa cac ctg tgg ttc ttc Ctc ctg ctg gtg gca got CCC aga tgg 48
Met Lys His Leu Trp Phe Phe Leu Leu Leu Vval Ala Ala Pro Arg Trp

1 5 10 15

gtg ctg agc cag atc cag ctg gtg cag agc ggc acc gag gtg aag aag 96
val Let ser Gin Ile Gln Leu val Gln ser Gly Ala Glu val Lys Lys
20 25 30

CCC ggc agc age gty ‘aag gtg agc tgc aag gec age gge tac acc ttc 144
Pro Gly Ser Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Tnr Phe

acc cac tac tg cac tgg gtg cgg ¢
Thr His Tyr T His Trp val Arg Gi
50 55 60

gcc ccc g?c cag
V

gc ctg 192
Gly GIn Gly

y Leu

wv
Dt
30
=
(D

aag tgg atg tgg atc aac acc tac acc ggc CCC acc tac gec 240
Lys Trp Met y Ile Asn Thr Tyr Thr Gly Pro Thr Tyr Ala
65 70 75 80

[A]le]
—0
<N
—
3

e

gac gac ttc aag ggc cgg ttc gcc ttc agc Cctg gac acc tcc acc tcc 288
Asp 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 gcc gtg 336
Thr Ala Tyr Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala va:
100 105 110
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tac
Tyr

ggc

agc
Ser
145

gcc
Ala

gt
va

h=gle]
N
N rt

Gly

atg
Met

cac
H1s

gt

val.

305
tac
Tyr

agc

=

Gly

atc
Ile

val

Gy Ala Tyr Ay Asp Val Leu Met Thr A n Ser Pro Leu
Ser Leu Pro 20 25 30 Val Thr Pro Ay GQu Pro Ala Ser
Ile Ser Cys Arg Ser Ser A n Ser 35 40 45 Page 83 Ile
Val Hs Ser Ser Ay Ile Thr Tyr Leu Gu Trp Tyr Leu
Gn Lys 50 5560 Pro Ay Gn Ser Pro Gn Leu Leu Ile
Tyr Lys Val Ser Asn Arg Phe 65 70 75 80 Ser Gy Val
Pro Asp Arg Phe Ser vy Ser Gy Ser Ay Thr Asp Phe
tac C o C atc _d cd C C T 4
AR R e Se R S
VaE Gy Val “ryr Tyrd 100105 1107 Oys Phe G n Gy Ser
Hs val Pro Tyr Thr Phe Ay A n @y Thr Lys 115 120

cag PACRCOVEES @t 39 ILY IAY BLATHEC VEIC Af% aAY F9Pr B<Ser Vel 3?
o gﬁé[}?qreéﬁﬁe agr%g‘; 1%% Sf§5?§f4g€ﬁr§68§' Agfaagéyué'é;n Leu
Lys Ser Gy Thr Ala Ser Val Val Cys Leu 145 150 155

gtc 180 cdedtPAnrassit Phe thyraRr @oArafFcE e Aba dg¢sasal G ntdl

val Tihg s Lealn Iash© 165 51‘-70%5715%) "APH el Gnl%er dy

Asn Ser Gn &u Ser Val Thr u Gn Asp 180 5 190
gcc Sen %tésprtSegtchaag Toac Ser treuccSepadSerc Ty beu Thr 528
Alaley §

gg%sLeEQSaTZGES 268 % FhASHOTGIY &gy %%ASTH“ s Lys

Val Tyr “‘Afa Cys G u Val Hs Gn 210 215 220 dy

agc LR DT tSIgdRr §cVakg Taue hys ggergﬁheaﬁ%ﬁcpi@ ey Qu 576

ser Oys AQR5eR30 Y285 LeRI0r 382 K21V 48 Th2lmhe PNA <213>
Artit8Cial <220> <2285 hSH357-1-T3L @GBRL1

gtc ctg cag tcc tca gga Ctc tac tcc CIC agc agc gtg gtg acc 624
val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr
195 200 205

CCC tCC agc agc ttg g?c acc cag acc tac atc tgc aac gtg aat 672
Pro Ser Ser Ser Leu Glv Thr Gin Thr Tyr Ile Cys Asn Val Asn
210 215 220

aag ccc agc aacC acc aag gtg gac aag aga gtt gag ccc aaa tct 720
Lys Pro Ser Asn Tnr Lys val Asp Lys Arg val Glu Pro Lys Ser
230 235 240

gac aaa act cac aca tgc cca ccc tge cca gca cct gaa ctc ctg 768
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Gilu Leu Leu
245 250 255

el

gga cCC tca gtc ttc Ctc ttc ccc cca aaa CCC aag gac acc ctc 816
Gly Pro Ser vai Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270

atc TCC cgg acc cct gag gtc aca tgc gtg gta gtg gac gtg agc 864
Ile ser Arg Thr Pro Glu val Thr Cys val val val Asp val ser

275 280 285
gaz gac cct gag gtc aag ttc aac tgg tac gtg gac 912
Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
290 295 300

gc gtg ga
v val GI

[]{e]
CwQ

cat aat gcC aag aca aag ccc cgg gag gag cag tac aac agc acg 960
His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr
310 315 320

cag gt% gtc agc gtc ctc acc gtc ctg cac cag gac tgg ctg aat 1008
Arg val val ser val Leu Thr-val Leu His GIn Asp Trp Leu Asn
325 330 335

aag

ag tac aag tgc aag gtc tcc aac aaa gcc Ctc cca gcc ccc 1056
Lys Glu

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

gag aaa acc atc tcc aaa gCcC aaa ggc cag ccc cgg gaa cca cag 1104
Glu Lys Thr Ile ser Lys Ala Lys Gly GIn Pro Arg Glu Pro Gin
355 ' 360 365

[

tac acc ctg CCC cca tcc €gg gag gag atg acc aag aac cag gtc 1152
Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin Vval
370 375 380
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aac
Ser
385

gag
Glu

CCcC
Pro

gt
va

atg
Met

tct
Ser
465

<220> <221> CDS <222> (1) .. (48) <400> 132 cgg aac
agc cag aac atc atc cac aac agc ggc atc acc tac ctg
gag 48 Arg Ser Ser Gn Ser Ile Val H's Ser ser Ay
I[le Thr Tyr Leu u 1 5 10 15 <210> 133 Page 84 <211>
16 <212> PRT <213> Artificial <220> <223> Synthetic:
construct <400> 133 Arg Ser Ser @ n Ser Ile Val H's
Ctg Ser Qer c@ yotkl sadlly Tym Leu c& wrgclgbc BQclécc 9g240> 1BA0
Le“5?1r952ie“§g%2 J?lﬁﬁ"éyfl?WbﬁéW]322631V%§23>
hSHB57- 1- T3> CDRL2 <220> <321> CDS <222> (95, (21)
tgg w4Q0xgc 234 @agcyd gcaggacaasc Ggg tdccaagacZlacd ystVal S
Trp ASH WFgABheGlSeEM PBO C<@1®§n P3B Tw21yS Thr<PiR2BreRT
<213> AfPrficial <220> | 415
gtg Ctg gac tcc gac ggc tcc ttc ttc ctc tac agc aag ctc acc 1296

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

gac aag agc agg tgg cag cag g?c aac gtc ttc tca tgc tcc gtg 1344
Asp Lys Ser Arg Trp Gln GIn Gly asn val Phe Ser Cys Ser val
435 440 445

cat gag gct ctg cac aaC cac tac acc cag aag agc ctc tcc ctg 1392
His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser lLeu
450 455 460

cce g?c aaa tga ' 1407
Pro Gly Lys

<210> 115
<211> 468
<212> PRT
<213> Artificia:

<220>
<223> Synthetic Construct

<400> 1315

Met

1

val

Pro

Thr

Asp

Thr

Tyr

Lys His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp
5 ' 10 15

Leu Ser Gin Ile Gin Leu val GIr Ser Giy Ala Glu val Lys Lys
20 25 30

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

His Tyr Ser Met His Trp val Arg Gin Ala Pro Gly Gln Giy Leu
50 55 60

Trp Met Gly Trp Iie Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ala
70 75 80

Asp Phe Lys Gly Arg Phe Ala Phe Ser Leu Asp Thr Ser Thr Ser
8

I
jat)

Tyr Leu Glu Leu S Ser Leu Arg Ser Glu Asp Thr Ala val
100 105 110

]
3

Tyr Cys Ala Thr Tyr Tvr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp
115 120 125
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<223> Synthetic Construct <400> 135 Lys Val Ser Asn
Arg Phe Ser 1 5 <210> 136 <211> 24 <212> DNA <213>
Artificial <220> <223> hsH357-1-T3L CDRL3 <220>
<221> CDS <222> (1)..(24) <400> 136 ttc cag gac agc
cac gtg ccc tac 24 Phe Gn Gy Ser Hs Val Pro Tyr 1

5 <210> 137 <211> 8 <212> PRT Paae 85 <213>

Gly GIn @by iThr ciegl VakIPg>vas8s Sgynt\h%t-%ieg Tonsyy ydy P=400> 137

130 phe Gn @y Sér’His Val Pro Tyr*1 5 <210> 138 <211>

1407 <212> DNA <213> Artificial <220> <223>

Ser val PISHP57-UdeuTAH PeR20er K22 1ysCBS Thr Ser Gly Gly Thr
145 150 - 155 160

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

val s

(D
-3

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

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

val Pro Ser Ser Sar Leu Gly Thr GIn Tnr Tyr Ile Cys Asn val Asn
210 215 220

r
<
wy

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

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
b}

Gly Giy Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270

Met Ile Ser Arg Thr Pro Giu 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 vai Glu
290 295 300

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

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

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

ITe Glu Lys Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gln

355 360 36>
val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gin val
370 375 380
Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Prc Ser Asp Ile Ala val
385 390 393 400
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<222> (1)..(1407) <220> <221> sig_peptide <222>
(1)..(57) <400> 138 atg aaa cac ctg tag ttc ttc ctc
ctg ctg gtg gca get ccc aga tgg 48 M. Lys H s Leu
Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp 1 5 10
15 T ctg aac cag atg cag ctg gtg cag tcc aac gcc gag
Glu Trp gflg agAa@m@E196G1rLenc SEn &m Aga WirnLyedhvathrGPro ser Ay
' Ala du?®al Lys Lys 20 285180 ccc gac gcct¥cc gt~ aag
gt9 tcc tgt aag gcc tcc g9c tac acc ttc 144 Pro Ay
Pro val Alea A&8r sMa:asbys1Wakr Sere &y Lkyst geSerysAau Fyr Thr
Phe 8% 40 45 atc gac 42ac tcc atg cac t43§ gtg agg cag
gcc ccc g9c cag ggc ctg 192 Ile ASp Tyr Ser net Hi s
val asp IKB & AR G rE 1A REQ Ry VB Npd el @ys58:59260 gag
436 atg gac tgg aw#g0aac acc tac aceé4®ngc gag ccc acc
tac tcc 240 du Trp Met Ay Trp Ile Asn Thr Tyr Thr
Met Hisgm ﬁau LglE Q—H-gh/&sn-r)ﬁ'%s%‘yr ﬁ?r %Qngééssger 9ag aac LMC aag
45090ggc aag gtg aggs atCc dcc gcc gagsaCC tcc acc aac 288
Asp Asp Phe Lys My Arg val Thr Ile Thr Ala Asp Thr Ser
cer ProTéqu Sesr 85 90 95 acc gcc tac ctg gag ctg tcc tcc ctg
465 agé vce gag aac acc acc ato 336 Tnr Ala Tyr Leu Qu
Leu Ser Ser Leu Arg Ser Au Asp Thr Ala va 100 105 110
tac tac tgt acc acc tac tac agg tac gag agg gac ttc
:%%Ei c tac tag 384 Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr
<212> U Arg Asp Phe Asp Tyr Trp 115 120 125 ggc cac gac
<213> mucéTttiglgtg acg gto agc tca gcc tcc acc aag g9c cca
390> 432 dy d@r dy Thr Leu Val Thr Val Ser Ser Al a Ser
223> ndBadYS 9 YR 13 ¢, 133 140 aac gtc ttc ccc ctg gca
ccc tcc tcc aag agc acc tct aac agc aca 480 Ser Val
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Ay Ay
5229 Thr 145 150 155 160

<22%>

<222> (1)..1%

<400> 116

cac tac agc atg cac 15

His Tyr Ser Met His
1 5

<210> 117
<211> 5
<212> PRT

<213> Artificial

<220>
<223> Ssynthetic Construct

<400> 117

His Tyr Ser Met His
1 5

<210> 118
<211> 51
<212> DNA
<213> Artificial

<220>
<223> hSH348-1-T3H CDRH2

<220>

<221> (DS

<222> (1)..(5D)

<400> 118

tgg atc aac acc tac acc ggc gag CcC acc tac gcc gac gac ttce aag 48
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Page 86 gcc gcc ctg g9c tgc ctg gtc aag gac tac ttc
ccc gaa ccc atg acc 528 Ala Ala Leu Gy Cys Leu Val
Lys Asp Tyr Phe Pro Gu Pro val Thr 165 170 175 gtg
agc tag aac tca g9c acc ctg acc aac ggqc ata cac acc
ttc ccc 576 Val Ser Trp Asn Ser Ay Ala Leu Thr Ser

@y Val H's Th Pme Pro_ 180 185_190 et gtc ctg cag
Tp Tle AR TR Raln el (el PER {gfcwafgé*wépg?@ 50 Wec 624

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

<220>
<223>

<400>

Ala Val” Leu G n Ser Ser y Leu Tyr Ser Leu Ser Ser
Val Val Thr 195 200 205 ato ccc tcc aac aac ttg aac 51
acc cag acc tac atc tgc aac gtg aat 672 Val Pro Ser
Ser Ser Leu Ay Thr Gn Thr Tyr Ile Cys Asn Val Asn
210 215 220 cac aag ccc agc aac acc aag gtg gac aaa
laga gtt gag ccc aaa tct 720 H's Lys Pro Ser Asn Thr
lfys Val Asp Lys Arg Val Gu Pro Lys Ser 225 230 235
A 0. taf gac aaa act cac aca tgc cca ccc tac cca aca
cct gaa ctc ctg 768 Cys Asp Lvs Thr His Thr Cys Pro
Pro g%s Pro Ala Pro Gu Leu Leu 245 250 255 gag aaa
SYEeEEg GETEYT ctc ttc ccc cca aaa ccc aag gac acc
1¢6c 816 Gy Gy Pro Ser Val Phe Leu Phe Pro Pro Lys
Pro Lys Asp Thr Leu 260 265 270 atg atc tcc cgg acc

Tre Tle gen Tgaghgt Ehacavt Gt gra T%trgT-wt @Waakspaﬁgpj € '864 Met

Ile Ser>Arg Thr Pro Qu Val Thr Cys Val | Val Asp
Val Ser 275 280 285 cac aaa gac cct gag gtc aag ttc

Gly aac tag tac gtg gac aac gtg gag 912 His GQu Asp Pro
G u Val Lys Phe Asn Trp Tyr Val Asp Ay Val Gu 290
295 300 gtg cat aat gcc aag aca aag ccc cag gag gag

<210> 1gag tac aac agc acg 960 Val H's Asn Ala Lys Thr Lvs

<§%§> gPro Ara Au Au Gn Tyr Asn Ser Thr 305 310 315 320

< >

5152 Aﬁ%gﬁgggwgto gtc agc atc ctc acc atc ctg cac cag gac
tgo, ctg aat 1008 Tyr Arg val Val Ser -Val Leu Thr

<220> Val Leu His G n Asp Trp Leu Asn 325 330 335 gac aag

<223> hgHYP&-dcTHAGPRYL aag gtc tcc aac aaa acc ctc cca gcc
ccc 1056

<220>

<221> (DS

<222> (1)..(C30)

<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> Artificial

<220>

<223> Synthetic Construct

<400> 121

Tyr Tyr Arg Tyr Giu Arg Asp Phe Asp Tyr

1 5 10

<210> 122

<211> 720

<212> DNA

<213> Artificial

<220>

<223> hSH357-1-T1lL
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<220> at

<221> r
<222> ‘ﬁgc

dy
Pro
gcc
Thr
355

<220> atc

<Z221>
<222>

<400> 1QQ

atg g
Met
1

&Ty

gt
vVa

atc
Ile

ccc
Pro
65

age
Ser

acc
Thr

tac
cys

ccc
Pro
145

ctg
Leu

aadC
Asn

agc
Ser

gcc
Ala

ely

225

9 o
VaI
gca @y
Ala dag
Lys
acc\é%c

Thr &¢6
Hiss

oo 47
H s

cly i

C gtg
y val

ctg aag
Leu Lys

ttc cag
Phe G1In
115

gag atc
Glu Ile

tce gac
Ser Asp

aat aac
ASn Asn

gce ctg
Ala Leu

aag gac
Lys Asp
195

gac tac
Asp Tyr
210

ctg agc
Leu Ser

ot °9°§1§%>§%§§%% 21 Cipte S sl i kfg“ﬁf Z

50 <220> <223>

Lys Qu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
Ala Pro 340 345 350 atc gag aaa acc atc tcc aaa
aaa agc cag ccc coo gaa cca cag 1104 I1le @u Lys
Ile Ser Lys Ala Lys Gy G n Pro Arg GQu Pro Gn
360 365 ata tac acc cta ccc cca tcc cgg gag gag

g acc aag aac cag gtc 1152 Val Tyr Thr Leu Pro Pro

ér G u Met Thr Lys Asn G n Val 370 375 380
tzg acc tgc ctg gtc aaa gac ttc .at ccc aac aac
gcc gtg 1200 Se, Leu Thr Cys Leu val Lys Gy Phe

%TLDGFEI‘EOdSer Asp Ile Ala Val 385 390 395 400 gag tag
g

aat aac cag ccc aac aac aac tac aag acc acc
1248 du Trp Au Ser Asn Ay Gn Pro Gu Asn Asn
d.a)gSaa_d’lrca@'Mt%;Pl’*Oc 435 440 c4d Srgceyy gh@ atcgr@ac tcc4g
g @gcTheEini\®lt Poe ctie $eic Laad-caapiciiep dde 3996 Pro
Leu’Asp Ser Asp Qvy ¥br Phe Phe Leu 'Iaysr Ser Lvs
I 54204285 430y RagerBTo0lac0as 890 AYCcago Lag o
€Clagragdiaacigiet tthe ¢Tastgeroccewgted 344 Pial Asp
Hr Arg Trp Gn @°n Gy Asn Val PA€ Ser Cys Ser

4Q 44 ccat gt &t tac 144
o sbloton Sol L S0 S e 25 B0 L
Asn Hs Tyr ThP G n Lys Ser Le‘ép Ser Leu 450 455

=

yit heti ¢ Constructe0 <400> 1-3 t Lys
Leu Trp Phe Phe Leu Leu Leu VaI Ala A a Pro Arg
agc CcCcc cag ctg ctg atc tac aagd % agc aac c€gg ttc 240
Ser Pro GIln Leu teu Iie Tvr Lys Va Ser Asn Arg Phe

70 75 80

cCC gac cgg tTC agc ggc agc ggc agc ggc acc gac ttc 288
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

atc agc cgg gt? gag gcc gag gac gt g?c gtg tac tac 336
ITe ser Arg val Glu Ala Glu Asp va y val Tyr Tyr
100 105 110

[p]le]
—nQ
< N

agc caC gtg ccc tac acc ttc ggc cag g?c acc aag 384
ser His val Pro Tyr Thr Phe Gly GIn Gly Thr Lys
120 125

aag cgt acg gt? gcc gec ccc tec gtg trtc atc ttc ccc 432
Lys Arg Tnr val Ala Ala Pro Ser val Phe Iie Phe Pro
135 140

gag cag ctg aag tcc gygc acc gcc tcc ¢ g gtg tgc ctg 480
Tu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu
150 155 160

(A

ttC tac ccc aga gag gcc aag gtg cag tgg aag gtg gac 528
Phe Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val Asp
165 170 175

cag tcc aac tTCC cag gag agc gt% acc gag cag gac 576
Gln ser Asn Ser GIn Glu Ser val Thr Glu Gln Asp
180 183 190

oQ
—xQ
Edile!

agc acc tac agc ctg agc agc acc ctg acc ctg agc aaa 624
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
200 205

gag aag cac aag gtg tac gcc tgc gag gtg acc cac
Tu Lys His Lys val Tyr Ala Cys Glu val Thr His
215 220

DN
5Q

[}

tcCc ccc gtc acc aag agce ttc aac agg g?g gag tgt tag 720
ser Pro val Thr Lys Ser Phe Asn Arg Giy Glu Cys
230 235
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met val
1
Gly Ala
val Thr
ITe val
50
Pro Gly
ser Giy
Thr Leu
Cys Phe
val Glu
130

Pro Ser
145
Leu Asn

Asn Ala

Ser

l—
<
w

Ala Asp
210

1510 15 Val Leu Ser Gn Val Gn Leu Val Gn Ser Ay
Ala Qu Val Lys Lys 20 25 30 Pro Ay Ala Ser Val Lys
Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe 35 40 45 Ile
Asp Tyr Ser nmet His Trp Val Arg Gn Ala Pro Gy Gn
Gy Leu 50 55 60 GQu Trp Met Ay Trp Ile Asn Thr Tyr
Thr Ay Au Pro Thr Tyr Ser 65 70 75 80 Asp Asp Phe -
Lys Ay .Arg Val Thr Ile Thr Ala Asp Thr Ser Thr Ser
185 90 95 Thr Ala Tyr Leu GQu Leu Ser Ser Leu Arg Ser
28 u Asp Thr Ala Val 100 105 110 Tyr Tyr Cys Ala Thr
P$%Q,T rr. Arg Tyr AQu Arg Asp Phe Asp Tyr Trp 115 120
AfDI5C Gn @y Thr Leu Val Thr Vval Ser Ser Ala Ser
Thr Lys Gy Pro 130 135 140 Ser Val Phe Pro Leu Al a
sPrcheSer Bestituys Ser Thr Ser Gy Gy Thr 145 150 155
lgso Ala Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe Pro
u Pro Val Thr 165 170 175 Page 88 Val Ser Trp Asn
Ser cbhyrtiN aid-au1 Thwe I8¢ daryLadaleldiisuThrp Rne o 180
185 196 Ala Val Leu Gn18er Ser Ay Leu Tyr Ser Leu
Ser Ser Val Val Thr 195 200 205 Val Pro Ser Ser Ser
ket & Yashhe1 Gva1 The: Tk dihes&y srésrneuVabr Aso 240 215
220 20Hi s Lys Pro Ser 2Asn Thr Lys Val A8p Lys Arg Val
Gu Pro Lys Ser 225 230 235 240 Cys Asp Lys Thr Hi's
ggg @Smpwr?n@ 2Q¥S- Rre Alacf o dbleu- LY ser 245 250
y (Ely Pro Seg Val Phe Leu Phs Pro Pro Lys Pro
Lys Asp Thr Leu 260 265 270 Met Ile Ser Arg Thr Pro

9118 Svear!l Se-l;‘hrGhQ/iev%lwr %lr l)/e%l GﬁJSprE)/ yrS?Eu Gin Lys
55

Gln ser Pro Gin Leu Leu Ile Tyr
70

~r

ys val ser Asn Arg Phe
5 80

val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
85 90 95

e ser Arg val Glu Ala Glu Asp val Gly val Tyr Tyr
100 105 110

GIn Gly Ser His val Pro Tyr Thr pPhe Gly Gln Gly Thr Lys
115 120 ' 125

Ile Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro
135 140

Asp Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu
150 155 160

Asn Phe Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val Asp
165 170 175

Leu GIn Ser Gly Asn Ser GIr Giu Ser val Thr Glu Gln Asp
180 185 : 190

Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr iLeu Ser Lys
195 200 205

1

Tyr Glu Lys His Ly
21

val Tyr Ala Cys Glu val Thr His Gln
220

[WAR]
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275 280 285 H's Qu Asp Pro Gu Val Lys Phe Asn Trp
Tyr Val Asp Ay Val Au 290 295 300 Val H's Asn Al a
Lys Thr Lys Pro Arg AQu Qu Gn Tyr Asn Ser Thr 305
310 315 320 Tyr Arg val Val Ser Val Leu Thr Val Leu
Hs Gn Asp Trp Leu Asn 325 330 335 Gy Lys Gu Tyr
Gly teu bys S€ysPioyvaVathrSeys Asn phes Abh aarigealPcou Alya Pro 340
225 345 350 11280G u Lys Thr 11é38er Lys Ala Lys Ay Gn
Pro Arg G u, Pro Gn 355 360 365 Val Tyr Thr Leu Pro
<210> 1Pro Se- Arg Qu GQu Met Thr Lys Asn G n Val 370 375
<211> 4880 Ser Leu Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser
212> PM8p.lle Ala Val 385 390 395 400 Qu Trp Gu Ser Asn
Gy 'G'A'Pro Qu Asn Asn Tyr Lys Thr Thr Pro 405 410
<220> 415 Pro Val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr
<223> hSEpO1-ysTLie§DFRE 420 425 430 Val Asp Lys Ser Arg Trp
Gn Gn dy Asn Val Phe Ser Cys Ser Val 435 440 445
<220- Page 89 Met HS Au Ala Leu HHS Asn HHS Tyr Thr d@n
<221> ys Ser Leu Ser Leu 450 455 460 Ser Pro Ay Lys 465
<222> (321048140 <211> 18 <212> DNA <213> Artifici al
<400> 15420> <223> hsH357-1-T1H CDRH1L <220> <221> CDS <222>
cgg agc @dd .cagl8Yc atc gt% cac agc agc ggc atc acc tac ctg gag 48

Arg Ser Ser Gln Ser Ile val His Ser Ser Gly Iie Thr Tyr Leu Glu
1 5 10 15

<210> 125
<211> 16
<212> PRT
<213> Artificial

<220>
<223> Synthetic Construct

<400> 125

Arg Ser Ser Gln Ser ITe val His Ser Ser Gly Ile Thr Tyr Leu Glu
1 5 10 15

<210> 126
<211> 21
<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T1L CDRL2

<220>

<221> (DS

<222> (1)..21)

<400> 126

aag gtg agc aac cgg ttc agc 21

Lys val Ser Asn Arg Phe Ser
1 5

<210> 127

211> 7

<212> PRT

<213> Artificial

<220>
<223> Synthetic Construct

<400> 127

LYs va  Ser Asn Arg Phe Ser
1 5
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<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

<400>
ttc cag
Phe Gln
1

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

<220>
<223>

<400>

Phe Gin
1

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

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>

<400>

atg gtg
Met Vval

g?c gca
Gly Ala

gtg acc
val Thr

atc gt
Iie va
50

<400> 140 atc gac tac tcc atg cac 18 Ile Asp Tyr Ser
Met His 1 5 <210> 141 <211> 6 <212> PRT <213>
Artificial <220> <223> synthetic construct <400> 141
Ile Asp Tyr Ser Met HHS 1 5 <210> 142 <211> 51

<212> DNA <213> Artificial <220> <223> hSH357-1-T1H
CDRH2 <220> <221> CDS <222> (1) .. (51) <400> 142
tgg atc aac acc tac acc gyc gag ccc acc tac tcc gac
1gﬁc ttc aag 48 Trp Ile Asn Thr Tyr Thr Ay GQu Pro
24hr Tyr Ser Asp Asp Phe Lys 1 5 10 15 51 aac Qvy
DRR10> 143 <211> 17 <212> PRT <213> Artificia Page

Agpitdzopb

hSH357-1-T1L_CDRL3

CcDs

(L..2%

128

ggc agc cac gtg ccc tac 24

Gly ser His val Pro Tyr
5

129
8
PRT

Artificial

Synthetic Construct
129

Gly Ser His val Pro Tyr
5

130
720
DNA
Artificial

hSH357-1-T3L

CDS
(1>..(720)

sig_peptide
(1>..(60)

130
ctg cag acc cag qt? ttc atc tcc ctg ctg ctg tgg atc tcc 48
Leu Gin Thr Gin Phe Ile Ser Leu Leu Leu Trp Ile Ser

<\
o

tat ggc gac gtg Ctg atg acc cag agc ccc ctg agc ctg ccc 96
Tvyr Giy Asp val Leu Met Thr GIn Ser Pro Leu Ser Leu Pro
20 25 30

ccce g?c gag CCC gcc agc atc agc tgc cgg agc agc cag agc 144
Pro Gly Glu Pro Ala ser Ile ser Cys Arg Ser Ser Gin Ser
35 ' 40 45

[
0
~J

cal agc agc Q?C atc acc tac ctg
Gly

gag tgg tac Ctg cag aag
His ser ser Ile Thr Tyr Leu Giu

Trp Tyr Leu Gln Lys



ccc g%c
Pro Gly
65

agc ggce
Ser Gly

acc ctg
Thr Leu

tgc ttc
Cys Phe

gtg gag
val Glu

ccc tcc
Pro Ser
145

ctg aat
Leu Asn

aac gcc
Asn Ala

agc aag
ser Lys

gcc gac
Ala Asp
210

ggc ctg

Gly Lel
225

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

<220>
<223>

<400>

Met val
1

Gly Ala

val Thr

<223> Synthetic Construct <400> 143 Trp lie Asn Thr
Tyr Thr Ay GQu Pro Thr Tyr Ser Asp Asp Phe Lys 1 5
10 15 dy <210> 144 <211> 30 <212> DNA <213>
Artificial <220> <223> hSH357-1-T1H CDRH3 <220>
<221> CDS <222> (1)..(30) <400> 144 tac tac agg rac
gag aag gac ttc gac tac 30 Tyr Tyr Arg Tyr Qu Arg

aPhecCASPRTNYtg1CcH ﬁf w2189 Qnﬁ agz] dx>C Qg =212> PRF0
&« 88" AP ?irbu%l“ <P203° 45295 ntifet fen ééﬁsggeuct
<400> 145 Tyr Tyr Arg Tyr U Arg Asp Phe Asp Tyr 1 5
@ <210z a4 <21dgx b407agc<@d2ag c €24 JacArda fi ci aBsg
2G50 A5p2850 FHRB3T- €] T3 <p@sr @ 2/1$hrc%§p Phe

aag atc agc cgg gtg gag gcc gag gac dtg gtg tac tac 336
Lys I1e Ser Arg val Glu Ala Glu Asp val val Tyr Tyr
100 105 110

[lie]
< N

cag ggc agc cac gtg ccc tac acc ttc gge cag g?c acc aag 384
GIn Gly ser His val Pro Tyr Thr Phe Gly Gin Gly Thr Lys
115 120 125

atc aag cgt acg gtg gcc gec ccc tcc gtg ttc atc ttc ccc 432
Ile Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro
135 140

ag cag ctg aag tcc ggc acc gcc tecc gtg gtg tgc ctg 480
Tu Gin Leu Lys Ser Gly Thr Ala Ser val val Cys Leu
150 155 160

aac ttc tac ccc aga gag gcc aag gtg cag tgg aag gtg gac 528
Asn Phe Tyr Pro Arg Glu Ala Lys val Gin Trp Lys val Asp
165 170 175

ctg cag tcc g?g aac TCC cag gag agc gt% acc gag cag gac 576
Leu GIn Ser Gly Asn Ser GlIn Glu Ser val Thr Glu Gln Asp
180 185 190

gac agc acc tac agc ctg agc agc acc ctg acc ctg agc aaa 624
AsSp Ser Thnr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

Tac gag aag cac aag gtg tac gcc tgc gag gtg acc cac cag 672
Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gln
215 220

agc tcc ccc gtc acc aag agc ttc aac agg g?g
Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly
230 235

ag tgt tag 720
fu

131

239

PRT

Artificial

Synthetic Construct

131

Leu GIn Thr Gln vai Phe ITle Ser Leu Leu Leu Trp Ile Ser
5 10 15

Tyr Gly Asp val Leu Met Thr Gln Ser Pro Leu Ser Leu Pro
20 25 30

Pro Gly Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser
35 40 4
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<222> (1)..(1407) <220> <221> sig_peptide <222>
(1)..(57) <400> 146 ate aaa cac ctg tgg ttc ttc ctc
ctg ctg aty gca get ccc aga tga 48 Mt Lys H s Leu
Trp Pne Phe Leu Leu Leu Val Ala Ala Pro Arg Trp 1 5 10
15 Page 91 Q@ ? ctg agc cag atc cag ctg gtg cag tcc
. ggc gcc gag gtq aag aag 96 Val Leu Ser Gnlle Gn
Tie \;31 teu SPal SaG R1Ger el Ava L@luUGVaFFByE/rLy%U $0N25/S30 ccc
ggc gcc tcc gtd aag gtg tcc tgt aag gcc tcc aac tac
acc ttc 144 Pro Gy Ala Ser Vai Lys Val Ser Cys Lys
Pro Gly Alras8erPr@ ¢l myreuTheu Phe 35 40s 481ate garc Aracthecc atg
65 cac tag atd®agg cag gcc ccc’gac cag ggc ctg &2 Ile
Asp Tyr Ser Met HIS Trp Val Arg Gn Ala Pro Gly G n
ser Gly @Y rlreunH0 abd R &g cigGeat g1 @gert@y ahc A3acPRCC tac
acc g9c8yag ccc acc tac %0cc 240 Lys Trp9%kt Ay Trp
Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr Ser 65 70 75
Thr Leu 8 1aCs@aGritvaiaat 3de AUIALS 6/adCEIV Ve tGe Birg gac
acc 10éc acc agc 288 1ASP Asp Phe Lys @ Arg Phe Ala
Phe Ser Leu Asp Thr Ser Thr Ser 85 90 95 acc gcc tac
/s g i t g c gtg
cys pre SL2 AREPI TR i Terh e IR RL M U 0
Asp Thr Ala Val 100 105 110 tac tac tgt gcc acc tac
, ¢ agg,tac, a ac . tag t r Tyr
val %3 E@es L,Xlg’aAEﬁqﬁn%a\%;nga %ﬁg l%rto g C\/ &h gge %%é F.>r" sp Tyr
Trp 115 120 125 gac cag agc acc ctg gtg acg gtq agc
tca gcc tcc acc aa C cca 432 Thr Leu
hro Ser %P CrHr ¢ Valls elryssé? A %lerAjr?;|r59|_y%,¥7(;~“‘i/1 Cﬁ‘Fongso 135
140 agc gtc ttc ccc ctg gca ccc tcc tcc aag aac acc
tct l:I%ac gac aca 480 Ser Val Phe Pro Leu Ala Pro Ser

Leu Asn gap STgerPrwmrgSéﬂu @19 %,Vzrhrdn Trp Lys \{a'l ASp
75

Asn Ala Leu Gln ser Gly Asn Ser Gin Glu Ser val Thr Glu Gln Asp
180 185 190

Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys
195 200 205

Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gln
210 215 220

Gly Leu Ser ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

<210> 132

<211> 48

<212> DNA

<213> Artificial

<220>
<223> hSH357-1-T3L CDRL1

<220>

<221> CDS

<222> (1)..(48)

<400> 132

Cgg agc agc cag agc atc gtg cac agc agc ggc atc acc tac ctg gag 48
Arg Ser Ser Gin ser Ile val His Ser ser Gly Ile Thr Tyr Leu Glu

1 5 10 15

<210> 133

page 84



145

150 155 160 gcc gcc ctg aac tgc ctg gtc aag gac
ttc ccc gaa ccc ata acc 528 Ala Ala Leu Ay Cys
Val Lys Asp Tyr Phe Pro Qu Pro Val Thr 165 170
gta agc tgg aac tca gac gcc ctg acc aac gac gta
acc ttc ccc 576 Val Ser Trp Asn Ser Ay Ala Leu
Ser Ay Val H's Thr Phe Pro 180 185 190 get atc

PRE tcc tca gaa ctc tac tcc ctc agc agc gtg gtg
AEET65e

Ala Val Leu Gn Ser Ser Ay Leu Tyr Ser Leu

Ser Val Val Thr 195 200 205 M ccc tcc agc agc ttg
Sygtheaacc Gagtaew tac atc tac aac gtg aat 672 Pro Ser

Ser Leu Ay Thr Gn Thr Tyr Ile Cys Asn Val Asn
215 220 cac aag ccc aac aac acc aag gta gac aag

érg Ser @ga @it séagiecmlants tset F20c1yliSeLlys Pyo 18ercAsn Thr

Val 5Asp Lys Arg Val @u Pro Lys Ser 235 230 235
tgt oac aaa act cac aca tgc cca ccc tgc cca aca
aaa ctc cta 768 Cys Asp Lys Tnr His Thr Cys Pro
Cys Pro Ala Pro Au Leu Leu 245 250 255 gag aaa
ca,gtc ttc ctc ttc ccc cca aaa ccc aag gac acc

(%&Tbcléﬂ @y Gy Pro Ser Val Phe Leu Phe Pro Pro Lys

Lys Asp Thr Leu 260 265 270 atg atc tcc cag acc

heeB>gagTet cdaica tgc atg gtg gtg gac gt9 aac 864 Met

Ser Arg Thr Pro Gu Val Thr Cys Val Val Val Asp
Ser 275 280 285 Page 92 cac gaa gac cct gag gtc
ttc aac tgg tac atg gac ggc gtg gag 912 Hs Gu

.19 Au Val Lys Phe Asn Trp Tyr Val Asp @y Val

290 295 300 M cat aat acc aag aca aag ccc cgg gag
£280 k@G raaggagc acg 960 H's Asn Ala Lys Thr Lys gz

ArgAfd wh& serd n Tyr Asn Ser Thr 305 310 315 320
cggratq gtc agc gtc ctc acc atc ctg cac cag gac

ctg aat 1008 Tyr Arg Val Val Ser Val Leu Thr Val

Hs An Asp Trp Leu Asn 325 330 335

Artificial

synthetic Construct

Lys val Ser Asn Arg Phe Ser

J

Artiticial

hsH357-1-T3L CDRL3

tac
Leu
175
cac
<211> 1%hr
<212>
<213>
<220> Ser
<223>
<400> ;’%
Lys
240
<210> 186Gt
«211> 2Pro
<212>
<213>
<220- Pro
<223>
Ile
<220- Val
<221> @39
<222> Q&@p
<400> Gqu
aag gtg 93¢
Lys val Rreo
1 tac
tgg
<210> 138U
<211> 7
<212> PRT
<213>
<220>
<223>
<400> 135
1
<210> 136
<211> 24
<212> DNA
<213>
<220>
<223>
<220>
<221> CCDS
<222> (1.
<400> 136

.(24)

TtcC cag ggc agc cac gtg ccc tac
Phe Gin Gly Ser His val Pro Tyr

1

<210>
<211>
<212>

137
8

PRT

5

24



<213>

<220>
<223>

<400>

ggc aag gag tac aag tgc aag gtc tcc aac aaa acc ctc
cca gcc ccc 1056 dy Lys Qu Tyr Lys Cys Lys Val Ser

Asn Lys Ala Leu

Pro Ala Pro 340 345 350 atc aag aaa

acc atc tcc aaa gcc aaa ggc cag ccc cgg gaa cca cag
1104 lie Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro

Ar | .Gl_u1 Pro dn
AEEJ%‘Q%\?J gag atg
Leu Pro Pro Ser
S$T0eBTS BBOAGE
/G6c age aac atc

¢s dy Phe Tyr

355 360 365 tac acc ctg ccc cca tcc
acc aag aac cag gtc 1152 M Tyr Thr
Ara Gu Ju Met Thr Lys Asn G n Val
ctg acc tgc ctq gtc aaa agc ttc tat
gcc gta 1200 Ser Leu Thr Cys Leu Val
Pro Ser Asp Ile Ala Vval 385 390 395

Phe G1n 400 segag st g pag APC aat ggc cag ccc gag aac aac tac

s

<210>
<211>
<21i2>
<213>

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>

<400>
atg aaa
Me< Lys
1

gtg ctg
val Leu

ccec g
Pro G

atc gac
Ile Asp

gag tgg
Glu Trp
65

gac gac
Asp Asp

acc gcc
Thr Ala

aag accs acc cct
A u Asn Asn Tyr

1248 Gu Trp Au Ser Asn Gy dn Pro
Lys Thr Thr Pro 405 410 415 <ccc gt9

16k0 gac tcc gac gac tcc ttc ttc ctc tac agc aag ctc
1aor 1296 Pro Val Leu Aso Ser Asp Ay Ser Phe Phe Leu

DRyr _Ser_Lys Leu
At%bﬁ&éy cag agc
Asp Lys Ser Arg
hSepsAaalTu35 440
acc cag aag agc
H's Asn H s Tyr
60 tct ccc agc

Thr 420 425 430 gta aac aag agc agg
aac etc ttc tca tgc tcc gtc 1344 Val
Trp An Gn Ay Asn val Phe Ser Cys
445 atg cat gag get ctg cacaac cac tac
c* c tcc ctg 1392 Met Hs Au Ala Leu
Thr @ n Lys Ser Leu Ser Leu 450 455
aaa tga 1407 Ser Pro Ay Lys 465

Q21084047 <211> 468 <212> PRT <213> Artificial
<220> <223> Synthetic Construct <400> 147 Met Lys His

digUpdftRafhe Phe
(1.7

Leu Leu Leu Val Ala Ala Pro Ara Trp

138
cac ctg tgg ttc ttc ctc ctg ctg gt% gca gct ccc aga tgg 48
His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp
5 10 15
agc cag gt% cag ctg gtg cag tcc ggc gcc gag gtg aag aag 96
Ser Gin val Gln Leu val Gln ser Gly Ala Glu Val Lys Lys
20 25 30

gcc tcco gtg aag gtg tcc tgt aag gcc tcc ggce tac acc trc 144
Ala ser va! Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe

35 40 45

tac tcc atg cac tgg gt? agg cag dgcc ccc ggc cag g?c ctg 192
Tyr Ser Met His Trp val Arg Gin Ala Pro Gly Gln Gly Leu

55 60
atg ggc tgg atc aac acc tac acc ggc gag ccc acc tac tcc 240
Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr ser
70 75 80
ttc aag ggc agg gtg acc atc acc gcc gac acc tcc acc agc 288
Phe Lys G?y Arg val Thr Ile Thr Ala Asp Thr Ser Thr Ser
85 90 95
tac ctg gag ctg tcc tcc ctg agg tcc gag gac acc gcc gtg 336
Tyr Leu Glu Leu Ser Ser Leu Arg Ser Giu Asp Thr Ala val
100 105 110

gt gcc acc tac tac agg tac gag agg gac ttc gac tac tdg 384
Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp

115 120 125

ggc acc ctg gtg acg gtg agc tca gcc tec acc aag dgc cca 432
Giy Thr Leu val Thr val Ser Ser Ala Ser Thr Lys Gly Pro

135 140
ttc ccc ctg gca CCC tCcc tCC aag agc acc tct ggc g?c aca 480
Phe Pro Leu Ala Pro Ser Ser Lys Ser Tnr Ser Gily Gly Tnr
150 155 160

Page 80



atg

Met

cac
H1s

gt
va

] Tac acc ctg ccc cca TCc cgg

1510 15 Val Leu Ser Gnlle dn Leu Val dn Ser Ay
Ala Qu Val Lys Lys 20 25 30 Page 93 Pro Ay Ala Ser
Val Lys Val Ser Cys Lys Ala Ser Gy Tyr Thr Phe 35 40
45 1le Asp Tyr Ser Met His Trp Val Arg G n Ala Pro Ay
Gn dy Leu 50 55 60 Lys Trp Met Gy Trp Ile Asn Thr
Tyr Thr Ay GQu Pro Thr Tyr Ser 65 70 75 80 Asp Asp
gce Rhie dorst@ ycthr gtdPheg Alag Rire tSercdcegaAgpcTemg 8e¢ Thr 528
Ala gep 8y Ops 95U Y LF £'SPyEy ] E1e A Fét PSérgthrLeu Arg
Ser GQu p Thr Ala Val "100 105 110 Tyr yDr Cys Al a
agc Ty daa tdyrgolr geclTyrg @ae Agqg ghspgtheadsjucTyrc Eep 11576
ser 70 A95SeCAGIYGH IR GRYy Titr Stre@ va¥alThis VA Ber PSer Al a
Ser ¥t Lys Ay Pro 180 135 140 Ser V&P Phe Pro Leu

gtc Alrd E’Jgptg‘@rtcgeﬁgd—)(:%c%c Thr Seradd ¥glot T@‘I% add5 15G24
Val1sb dB0seAlserAbay LLeu Grys€ys eeserVakr L\aag Ysip Tiiyr Phe
F% G u Pro Val TRPO165 170 175 V&AP>Ser Trp Asn Ser

agheu Jhp.Se- Gy Yal HesadhngPhe Prg ;180 185,
CCC N6 M Al el s B Ty Tty (5 ser
210Ser Val Val Thel5 195 200 205 V&0 Pro Ser Ser Ser Leu

dy Thr dn Thr Tyr |]le 8{5, n Mal _Asn 210 3?1_.5 220 -5
ol 19 g essoradhondt B8 Rlepiltode BF o)
Pro Lys Ser230225 230 235 24®35Cys Asp Lys Thr4bis Thr
u_245 250 255

aacqésg Bro cgéoagescgro %a Ec)ro g%guq%e%cl:egfa & c F5|I§ 768
€ ca ¢ tac 3

Asp @ %r‘yH O E@? IC% €A BrE L % ef LYyS
pAsp hr >leu 260 68202 t I'le Ser Arg T Pro Qu

Val Thr Cys Val Val Val Asp Val Ser
goa ccc tca gtc ttc ctc ttc ccc cca aaa CCC aag gac acc ctc 816
Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

260 265 270

atc tcc cgg acc cct gag gtc aca tac gtg gtg gtg dgac gtg agc 864
Iie ser Arg Thr Pro Glu val Thr Cys val val val Asp val ser

275 280 285

gaa gac cct g gtc aag ttcC aac tgg tac gtg gac cgc gtg g
Glu Asp Pro G val Lys Phe Asn Trp Tyr Val Asp Gly val Gi
290 285 300

cat aat gcc aag aca aag CcC Cgg gag gag cag tac aac agc acg 960
His Asn Ala Lys Thr Lys Pro Arg Gilu Glu Gin Tyr Asn Ser Tnr
310 315 320

€gg gtg gtc agc gtc CtC acc gre ctg cac cag gac tgg ctg aat 1008
Arg val val ser val Leu Thr val Leu His Gln Asp Trp Leu Asn
325 330 335

aag gag tac aag tgc aag gtc tcc aac aaa dcc CtC cca gec ccc 1056
Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Aia Leu Pro Ala Pro
340 345 350

gag aaa acc atc tcc aaa gcc aaa ggc cag ccc cgg gaa cca cag 1104
Glu Lys Thr Ile Ser Lys Ala Lys Gly GlIn Pro Arg Glu Pro Gin
355 360 365

gag gag atg acc aag aac cag grtc 1152
Tyr Thr Let Pro Pro Ser Arg Glu Giu Met Thr Lys Asn GIn vai
370 375 380

ctg acc tgc ctg gtc aaa ¢ tC tat CCcC agc gac atc gcc gtg 1200
Leu Thr Cys Leu val Lys Gl e Tyr Pro Ser Asp Iie Ala va!l
390 395 400

tgg

g agc aat ccc aac aac tac aag acc acc cct 1248
Trp G

g g
Ser Asn G Pro Giu Asn Asn Tyr Lys Thr Thr Pro
405 410 415

gtg ctg gac tcc gac ggc tcc tIc Trc ctc tac agc-aag ctc acc 1296
val Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 430

Page 87
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gtg gac
val Asp

atg cat
Met His

450
tct ccc

Ser Pro
465

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

<220>
<223>

<400>

Met Lys
1

val Leu

Pro Gly

Ile Asp

50

Glu Trp

65

Asp Asp

Thr Ala

Tyr Tyr

Gly Gin
130

Ser val

Ala Ala

275 280 285 H's Qu Asp Pro Gu Val Lys Phe Asn Trp
Tyr Val Asp Ay Val @u 290 295 300 Page 94 Val H's
Asn Ala Lys Thr Lys Pro Arg Qu GQu G n Tyr Asn Ser
Thr 305 310 315 320 Tyr Arg Val Val Ser Val Leu Thr
Val Leu Hs Gn Asp Trp Leu Asn 325 330 335 @y Lys
A u Tvr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Al a
Pro 340 345 350 IIe Glu Lys Thr Ile Ser Lys Al a

iy ki e sl

370 375 380 Ser Leu Thr Cys Leu Vval Lys Gy Phe Tyr
Piﬁb gf\ngtAS ag |3@cAFeC VaF aC3853%9‘@93% 800 tcd ¢k 9Trp G392
8et A WP e @0 AER© ifpwgu T 5H Pro
405 410 415 Pro VaI Leu ASP Ser p Gy Ser Phe Phe
Af@aﬁyrtgﬁer Lys Leu Thr 420 425 430 Val Asp Lys Se07
YL¥fp Gn Gn Ay Asn val Phe Ser cys Ser Val 435
440 445 Met Hs Qu Ala Leu H's Asn His Tyr Thr Gn
Lys Ser Leu Ser Leu 450 455 460 Ser Pro Ay Lys 465
14210> 148 <211> 18 <212> DNA, <213> Artifici al
48 %20> <223> hSH357-1- T3H CDRHL <220> <221> CDS <222>
F1ic618)

Synthetic Construct

139

His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp
5 10 15

Ser Gln val GIn Leu val Glr ser Gly Ala Glu val Lys Lvs
20 25 30

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

Tyr Ser Met His Trp val Arg GIn Ala pPro Gly Gln Gly Leu
55 60

Met Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr Ser

75 80

~
o -

Phe Lys Gly Arg val Thr Ile Thr Ala Asp Thr Ser Thr Ser
85 90 95

Tyr Leu Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val
100 105 ' 110

Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp
115 120 125

Gly Thr Leu val Thr val Ser Ser Ala Ser Thr Lvys Giy Pro
135 140

Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
150 153 160

Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr
165 170 175
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<400> 148 arc gac tac tcc atg cac 18 Ile Asp Tyr Ser
Met Hs 1 5 <210> 149 <211> 6 <212> PRT <213>
Artificial Page 95 <220> <223> Synthetic Construct
<400> 149 Ile Asp Tyr Ser Met Hs 15 <210> 150
<211> 51 <212> DNA <213> Artificial <220> <223>
val ser hSb3%A- derT 3y GORHZeu $R2050 <224 Xa00% s $R2PRe(A)d 51)
<400r80150 tag atc aadg8acc tac acc ggclgag ccc acc tac
tcc gac gac ttc aag 48 Trp Ile Asn Thr Tyr Thr Gy
0 I el y gac 51
Ala val geg Gﬁzlﬁgpfﬂy@f ; %?7 <21L§Eespel§T§8;<§%3J§QArt 1%icial
<220> <223> Synthetic Construct
val Pro Ser ser Ser Leu Giy Thr GIn Thr Tyr Ile Cys Asn val Asn
210 215 220

His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser
225 230 23" 240

w1

Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Giu Leu Leu
. 245 250 255

Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr teu
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

Phe Asn Trp Tyr val Asp Gly val Glu
290

300

N
O

w1

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

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

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

Ile Glu Lys Thr Ile ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln

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

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

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

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

val Asp Lys Ser Arg Trp GIn Gin Gly Asn val Phe Ser Cys Ser val
435 440 445
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<400> 151 Trp Ile Asn Thr Tyr Thr Ay GQu Pro Thr Tyr
Ser Asp Asp Phe Lys 1 5 10 15 Gy <210> 152 <211>
30 <212> DNA <213> Artificial <220> <223>
hSH357- 1- T3H CDRH3 <220> <221> CDS <222> (1) .. (30)
<400> 152 tac tac agg tac gag agg gac ttc gac tac 30
~ Tyr Tyr Arg Tyr G u _Arg_Asp.Phe r 1.5 Page
Met His &g 4l 6su 153 X?S?ﬂé W T30 j%%?ggkl%ggé,&rh i ci al
<220> <223> SYnthetic Construct <400> 153 Tyr Tyr
Arg Tyr Au Arg Asp Phe Asp Tyr 1 5 10 <210> 154
ser Pro &21Lws 520 <212> DNA <213> Artificial <220> <223>
465 | Q@ constant +si gnal <400> 154 ctaggtaagc ttagtaccac

ccaagct aac taggtaagct tgctagcgcc accatggtgc 60
<210> 140

<211> 18

<212> DNA

<213> Artificial

<220>
<223> hSH357-1-T1H CDRH1

<220>

<221> (DS

<222> (1)..(18)

<400> 140 18
atc gac tac tcc atg cac

Ile Asp Tyr Ser Met His
1 5

<210> 141
<211> 6
<212> PRT

<213> Artificial

<220> _
<223> Ssynthetic Construct

<400> 141

Ile Asp Tyr Ser Met His
1 5

<210> 142
<211> 51
<212> DNA

<213> ArtifTicial

<220>
<223> hSH357-1-T1H CDRH2

<220>

<221> (DS

<222> (..

<400> 142

tgg atc aaC acc tac acc ggc gag ccc acc tac tcc gac gac ttc aag 48
Trp Ile Asn Thr Tyr Thr G?y Glu Pro Thr Tyr Ser Asp Asp Phe Lys

1 5 10 15

ggc 51
Gly

<210> 143

<211> 17

<212> PRT

<213> Artificial
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t gcagaccca ggtgttcatc tccctgctgc tatggatctc cggcgcat at
ggcgatatcg 120 tgatgattaa acgtacggta gccgccccct
ccgtgttcat cttccccccc tccaacaagc 180 agctgaagtc
cggcaccgcc tccgtggtgt gcctactgaa taacttctac cccagagagg
240 ccaaggtgca gtagaaggtg aacaacgccc tgcaatccgg
gaact cccag gagagcatga 300 ccgagcagga cagcaaggac

<§§g> aacacct aca gcct%}agcag caccctgacc ctgagcaaag 360

<ecd> SYBYYTt ScPASahdYtacaag gt gt acacct gcaaagt gac ccaccagggc

<400> 1@Bgagctccc 420 ccgtcaccaa aagcttcaac agaggagagt

. gttaggggcc cgtttaaacg agtggcatcc 480 ctgtgacccce

1rp Tie feecitaglye T@t’c@b’cﬁ@‘gé"’ég}rr’égéé@t&er&ﬁ@ AEPITRR U5 <211>
1140 <212> DNA <213> Af%ificial <220> =223> | gGH
const ant +si gnal <400> 155 ttggtaccac ccaaactagc

Gly t aggt aagct tgctagcgcc accat gaaac acctgtggtt 60
cttcctcctg ctagtagcag ctcccagatg agtgctgagc caaat gcaat
t gt gcaggcg 120 gttagctcag cctccaccaa gggcccaaac

<210> Igucttccccc tggcaccctc ctccaagaac 180 acctctagcg

:i%i %cacagccgc cctggoctgc ctggtcaagg actacttccc caaacccgtg

<213 A QQﬁcqg;gt aagct agaactcagg cgccctgacc agcggcgtgce
acaccttccc cgctgtcctg 300 cagtcctcag gactctactc

<220> cctcaacagc gtggtgaccg tgccctccag cagcttgggc 360

<223> mpEdragactt G BQECtgcaa cgt gaat cac aaacccaaca acaccaaggt
ggacaagaga 420 gttgagccca aatcttgtga caaaactcac

<220> acatgcccac cctacccagc acctaaactc 480 Page 97

<221>  @Bgg gac cctcagtctt cctcttcccc ccaaaaccca aggacaccct

<222> (3¢ gg’t%gtcc 540 cggacccctg aggtcacatg cgtggtggtg

<400> fhacgtaagcc acaaagaccc taaggtcaaa 600 ttcaactagt

tac tac aggt ggacsyy gt ggagyt pacassaaacca agacaaaacc ccgggaggeay

Tyr Tyr @60 TywagtacdacasyCaeqisRcty ggt ggt caac gt cct cacca

. tcctgcacca ggactggetg 72 aat agcaagg agtacaagtg
caaggt ct cc aacaaagccc tcccaacccc cat caagaaa 780

<210> Hocatctcca aagccaaagg ccagccccgg gaaccacagg tgtacaccct

:i%i ccccatcc 840 cgggaggaga tgaacaagaa ccaggtcagc

13- &A-gacctgcc tggtcaaagg cttctatccc 900 agcaacatcg
ccgt ggagt g ggagagcaat ggccagcccg aaaacaacta caagaccacc

<220> 960 cctcccgtgec tagactccaa cggctccttc ttcctctaca

<223>  yEhAgciccaR Tgthacaag 1020 agcaggt ggc agcaggacaa

<400> Pgtcttctca tgctccgtga tgcatgagge tctgcacaac 1080
cactacaccc agaagagcct ctccctgtct cccggcaaat gagatatcag

Iyr TYr g @cHtt L(géla AMrp4@sp Phe Asp I\ér

<210> 146
<211> 1407
<212> DNA
<213> Artificial

<220>
<223> hSH357-1-T3H

<220>
<221> CDS
<222> (1)..(1407)

<220>
<221> sig_peptide
<222> (1)..(57)

<400> 146
atg aaa cac ctg tgg ttc ttc ctc ctg ctg gtg gca gct ccc aga tgg 48
Met Lys His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp
1 3 10 15
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CcCccC
Pro

<210> 156 <211> 442 <212> DNA <213> Artificial <220>
<223> h5H348- 1- Tl L+si gnal <400> 156 aggt aagctt
gctagcgcca ccatggtgct gcagacccag gtgttcatct ccctgctact
60 gtggatctcc agcacatatg gcgacatagt gatgacccag
agccccctga gecctgeeccgt 120 gacccccggc gagcccacct
ccat cagctg ccagaacagc cagagcatcg tgcacagcaa 180

ctg ggcaacacc tacg% E % agtacct ca ga CCCg C Ca agccc%%
i bt b i etheationd slalee B aboni
gcccaaccgg ttcagcagcasacggcaacag 3 3©ac actic
accct gaaga t caaccgggt gaaggccgag gacgtgggcg tgt actact g

9 369 TGt 9 ‘-E:tgt eddgt I GetaEHdcent egorcagpyc 144
¢l ggcasaegﬁg@g@gg g Egg’gz j%gsgetr %t "§eck c?ggg tg
442 <210> 157 <211> 442 <212> DNA <213> Artificial

atc gac &2e0cec EQ@Q&EChEQﬁS@‘!S%]aaﬁSt@ gaal CCC<4 xagSgycagyt aagctio2
Tie 250 Ut axfgtita Foeaf@gt 2 ct* "gcaliadc e aff P or (ALl &8t get get

60 gtggatctcc ggcgcatatg gcaacgt gct gat gacccag
aag tgg aggogz%zctg@ agecigracgtiat2fcc gaccgurgge aaagercgect 240
LgsTTpé@aﬂbaaEf@Jﬁég@%QEb@éﬁ@é@@h?ﬁVc@“{QC@G@QC&G $80

g cggcaacacc acctggagt ggtac cha gaagcccggc angccccc

gac gac agetget 8 a%@ottrclaa@a&ggt@: aagagacaet dceamcoggat 288
Asp Asp @becgacCiy Artceyc gz sPhgcaacaguchy 300 sePaye 98r

caccgacftc accctgaaga tc@accgggt agaggccg gacgt gggcg
acc gec hgtactagl g 380 LCLELcaga9s, tt%ECé‘aCog 9¢ a‘&ct@&a%ét 336
Thr Ala GagCCagdgags L@@C@@ggégge@gai@@@acgi Op Thacygt 96

gcccE¥t ccg tg 442 <2ZH0> 158 <211> 46(0:10<212> DNA
tac tac<%%%3§EdA5Eéfﬂ£%l§ic agg tac gag agg gac ttc gac tac tgg 384
Tyr Tyr Cys Ala Thr Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Tyr Trp

115 120 125
ggc cag g?c acc ctg gt? acg gtg agc Tca gcc tcc acc aag ggc cca 432
Gly GIn Gly Thr Leu val Thr val Ser ser Ala Ser Thr Lys Gly Pro

130 135 140
agc gtc ttc ccc ctg gca ccc tcc tec aag agec acc tct gge ggc aca 480
Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr
145 150 155 1860
gcc gcc ctg gge tge ctg gtc aag gac tac ttc ccc gaa ccc gtg acc 528
Ala Ala Leu Gly Cys Leu val Lys Asp Tvr Phe Pro Glu pro val Thr
163 170 175
gtg agc tgg aac tca ggc gcc Cctg acc agc ggc gtg cac acc ttc ccc 576
val ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro
180 185 190

gct gtc ctg cag tcc tca gga ctc tac tcc Ctc agec agc gtg gtg acc 624
Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr

195 200 205
gtg ccc tcc agc agc ttg gygc acc cag acc tac atc tge aac gtg aat 672
val Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn val Asn

210 215 220
cac aag ccc agc aaC acc aag gtg gac aag aga gtt gag ccc aaa TCt 720
His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Pro Lys Ser
225 230 235 240
tgt gac aaa act cac aca TgC cca CCC tgc cCa gca cct gaa ctc Cctg 768
Cys Asp Lys Tnr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu lLeu
245 250 255
ggg gga CcCC tca gtc trc ctc TLCc cCc cca aaa CCC aag gac acc Ctc 816
Giy Giy Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270

atg atc tcc cgg acc cct gag gtc aca tgc gt % gtg gac gtg agc 8§64
Met Iie Ser Arg Thr Pro Giu val Thr Cys val val val Asp val ser

275 280 285
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agc
Ser
385

gag
Glu

CCcC
Pro

gta
val

atg
Met

tct
Ser
465

gaa
Glu
290

Ca~
H1s

€gg
Arg

aag

v Lys

Q
o
(e

Glu

tac
Tyr
370

ctg a
Leu

tgg
Trp

gt
Va

gac
ASp

cat
His
450

CCcC
Pro

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

<220>
<223>

<400>

<220> <223> h5H348- 1- T1H=si gnal <400> 158 gtaagcttgc
t agcgcacca tgaaacacct gtggttcttc ctgctgectgg tggccgecccc
60 cagaagcgtg ctgagccagg tgcagctggt gcagagcggc
gccgaggt ga agaaacccgg 120 cagcagcgtg aaggt aagct
gcaaagccag cggctacacc ttcacccact acagcatgca 180
ct gggt gcgg caggcccccg gccagggcect ggagt ggat g ggct ggat ca
gxacct apacgld@agce gagcoy aocigag gmeegy C&H%t@ﬂﬁa 912
@@cg@égg@'wabgég §Secaacart § 00 Soadet celcc
gcct acct ag aactaagcag cctacggaé gaagacaccg ccgtgtacta
360 gcet geUeeach gt act ageudly asgageag@aatt taggasdac 960
Aggg@acagchnacﬁc?gngQZUu gac gt gagc At EgecTiott
ccaccaaggg @cctcegtg 460 2310> 159 <211> 48 <212>
9% t§2 > oA Ll 6 @lg €220 ca £ 243> HSk¢ 8- L- I3H si anak
¥40@za1 gh?aagxut tigc vbagagcatc & hgeageacateughggt t ctt
ctgctgcﬂ@g t ggccgeccce 60330cagaagegt g ct gagécaga
é a%Et g& gggggm 096 gcLgaggl 9a.agaaaceegq 120 445
aggcgsgc lsegCand0es dgaCaachas a0e ptLaccecac
aca@@atgca 180 ctgggugcog caggcccccg3gecagggcect

g gatg gg aat ca acacctac%p 240 gqgga ccc
gwﬁ i B G Erad Achie 0] (e ol BRRGEE Elbacaddft
cacctccacc geed acct ag aact gagestg cctacggagc
aaggacaccg ccatgtacta 360 ctgcgccacc tactaccagt 1159
£ o3ghogge éﬁt%ag%cgaﬂgmm ot k)
gaccgzgaac cTt ccaccaagggocccc ccg <210>

160 <211> 442 <212> DNA <213> Artificial <220>

6
t

ggatﬂmsmmulaalalu ﬁata<499>39]§69)3CP& e g@ t aaaedp
fé@@gbéhvgédﬂﬁgﬁ Tt gcgﬁhgégéb'gfﬂ1€ ar't? Eget get get
gag agc aat g?c cag CCC gag sac aaC tac aag acc acc cct 1248
Glu Ser Asn Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 415
ctg gac tcc gac ggc tcc ttc ttc ctc 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 titc tca tgc tcc gtg 1344
Lys Ser arg Trp GIn Gin Giy Asn val Phe Ser Cys Ser val
435 440 445
gag gct ctg cac aac cac tac acc cag aag agc ctc tcc ctg 1392
Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu
455 460
g?c aaa tga 1407
Gly Lys

147
468
PRT
Artificial

Synthetic Construct

147

Met Lys His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp

1

5 10 15

val Letu Ser Glin ITe Gln Leu val GIn 3er Gly Ala Glu val Lys Lys
30

20 25
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Pro

ASD

Thr

Tyr

Ser
145

Ala

Ala

va’l

Met

His

Gly
Asp
50

Trp

ASp

gt ggat ct cc ggcacat atg gcgacat agt gat gacccag agccccctga
gcctgecccgt 120 aacccccagc gagcccacca gcatcagcetg
ccggagcagc cagagcatca tacacagcag 180 cggcatcacc
tacctagagt ggtacctgca gaagcccagc cagagccccc agctgct gat
240 ctacaaggtg agcaaccggt tcaacggcgt acccgaccgg
ttcagcggca gcggcagcag 300 caccgacttc accctgaaga
Aleaget dagtLyggaahciiagy gadgtygetsr tgiattadty P360

t ccagggc agccacgtgc cctacacctt é’gccaaagc accaaggt gg
aaat caagcg 420 tacggtggcc accccctccg to 442 <210>
W61 s Mer W2 Tre A >ABNATN <QE3BrAralyf 601 &lly <220>
<223> hSH357- 25T3! I signal <4069 161 aggtaagctt
gctagcgcca ccatggtgct acagacccag gtattcatct ccctgcetgcet
Bl cOY 998t ElCAasgIagcal ahgrgenacal ago gat gaecaag
agccccct ga’@cct gccecgt 120 Yaccccecgge aagccclfcca
gcat cagct g ccggagcagc cagagcatca tacacagcag 180
SO0¢aL CAGCALAGRE a0RIPHOHACLL 0Gap OARACELCHYE fAgageccce
agct gctaggat 240 ctacaaggiog agcaaccggt tcagcggegt
gcccgaccgg ttcagcggca gcggcagcgg 300 caccgacttc

Ala ‘”%\%8%93@9%&?%%?C&grgleug%gg%rg%%% 0t gogsy gt actactg

Tyr

/ G1n

130

val

Ala

ser

val

Pro

210

Lys

5 AsSp

Gly

Ile

Glu
290

106t ccagggc agccagat gc cctacacctt jgggccagggc
accaaggtgg agatcaagcg 420 tacggtggcc gccccctccg to

460 12> tl fi
§"54f‘5| ]ﬁ<z§>or TV %Wﬁs@é?g D“ﬁgsgﬁs %VFAE’(% 162
gtaagcttgc tagcgcacca tgaagcacct gtagttcttc ctgctactgg
ggccgcccc 60 ataaatg ctaa cca acgg 9
goa 5?Edd§cvﬁb 59%%9&“5 T géE% e c'dt g
aaggt gt cct gtaaggcctc cggctacacc ttcatcgact act ccat aca
180 ctgggtgagg caggcccccg gccagggcect gga tggatg
@g@tpaaattwaﬁib@a’cr@t agacep4o/s iggéf acac GaY:cCt

cg

acaacttcaa-a gcaaagtg accaa cctacacctc

caccagcacc acctacctaa agctatcctc cctgaggtcc gaggacaccg

CelthQIyaQtsaLBlBO/aT Lys Asp Tyr Phe Pro Glu Pro VE71'| Thr
170 1/ 2

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

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

wn
(D
=

Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val Asn

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

Lys Thr His Thr Cys Pro Pro Cvs Pro Ala Pro Glu Leu Leu
245 250 255

Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
260 265 270

ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser
275 280 285

Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly val Glu
295 300
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ctgt Qccacc tactacaggt acgagaggga cttcgactac tagggccagg
gcaccctggt 420 gacggtgagc tcagcctcct ccaccaaggg
cccctecegtg 460 Page 100 <210> 163 <211> 460 <212>
DNA <213> Artificial <220> <223> h5H357-1- T3H+sigra
<400> 163 gtaagcttgc tagcgcacca tgaagcacct gtggttcttc

val His akgcohgct @ the06eg66€ argls1Ca%AtOEGHY GEgagecaga
305 tccagct agt 3gOaat ccggc gccgaggfz ga agaagcccgg IR0
cgcctccgt g aaggt gt cct at aaggcctc cggctacacc ttcatcaact
Tyr arg 861 GLAt 962,180, o CLAOGLYAZR, RRYYARCEGITHF GRAAGC L
gaagt ggaty ggctggatca acsqrct acac 2 cggggagccc
acct act CcCd acgact tcaa aggcaggt tc gcct tct CCC t ggacacct C
_ capca cacc C{ CCt act tcctc CCt tCC
Gly L
Y MDéggéh@aCCg ¢&gr* tg%t%4§ f@ﬁgécﬁi g%é\ @bt
acgagaggga cttcgactac tggggccagg gcaccctggt 420
. c tcaacctcct ccacca ccccteccgtg 460 Page
ITe Giu %@ ag Ser Lys Ala Lys Gly G?gqgﬁ Arg Glu A% Gln g
; 360 365
vail Tyr Thr Leu Pro Pro Ser Arg Giu Glu Met Thr Lys Asn GIn val
370 375 380
Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val
385 390 395 400
Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
405 410 415
Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
420 425 430
val Asp Lys Ser Arg Trp Gin Gln Gly Asn val Phe Ser Cys Ser val
435 440 445
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
450 455 460
Ser Pro Gly Lys
465
<210> 148
<211> 18
<212> DNA
<213> Artificial
<220>
<223> hSH357-1-T3H CDRH1
<220>
<221> (DS
<222> (25..(18)
<400> 148
aTc gac tac tcc atg cac 18
Ile Asp Tyr Ser Met His
1 5
<210> 149
<211> ©
<212> PRT
<213> Artificial
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<220>
<223>

<400>

sSynthetic Construct

149

Ile Asp Tyr Ser Met His
1 -

)

<210> 150

<211> 51

<212> DNA

<213> Artificial

<220>

<223> hSH337-1-T3H CDRHZ

<220>

<221> DS

<222> (1)..(5D)

<400> 150

£gg atc aac acc tac acc g?c gag cCcC acc tac tcc gac gac ttc aag 48
Trp Ile Asn Thr Tyr Thr Gly Giu Pro Tnr Tyr Ser Asp Asp Phe Lys
1 5 10 15

ggc 51
Gly

<210> 151

<211> 17

<212> PRT

<213> Artificial

<220>

<223> Synthetic Construct

<400> 151

Trp Ile 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

<213> Artificial

<220>

<223> hS3H357-1-T3H CDRH3
- <220>

<221> (CDS

<222> (1)..030)

<400> 152

tac tac agg tac gag agg gac ttc gac tac 30
Tyr Tyr Arg Tyr Glu Arg Asp Phe Asp Igr '

1 5
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<210> 153
<211> 10
<212> PRT
<213>
<220>
<223>
<400> 153

Tyr Tyr Arg Tyr Giu Arg Asp Phe Asp
1 5

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

154
520
DNA

<220>
<223>

<400> 154
ctaggtaagc

tgcagaccca
tgatgattaa
agctgaagtc
ccaaggtgca
ccgagcagga
ccgactacga
ccgtcaccaa
ctgtgacccce
<210>
<211>

<212>
<213>

155
DNA
<220>
<223>

<400> 155
ttggtaccac

cttccrectg
gttagctcag
acctctggeg
accgtgagcet
cagtcctcag
acccagacct

gttgagccca

1140

Artificial

Artificial

ttggtaccac
ggrgttcatc
acgtacggtg
cggcaccgcec
gtggaaggtyg
cagcaaggac
gaagcacaag
gagcttcaac

tccecagtge

Artiticial

ccaagetagce
ctggrggcag
cctccaccaa
gcacagcegce
ggaactcagg
gactctactc
acatctgcaa

aatcttgtga

synthetic Construct

IgGL constant+signal

ccaagctggc
tccctgetge
gccgeeccct
tccgtgatgt
gacaacgccc
agcacctaca

gtgtacgcct

IgGH constant+signa’

taggtaagct
ctcccagatg
gggcccaagce
ccrgagctgce
cgccctgacc
cctcagcagc
cgrgaatcac

Cdaaactcac

Tyr
10

taggtaagct
tgtggatctc
ccgtgttcat
gcctgctgaa
tgcagtccgg
gcctgageag
gcgaggtgac
gttaggggcec

cctggaagtt

tgctagcgcec
ggtgctgage
gtcttceeccce
ctggtcaagg
agcggegtge
gtggtgaccg
aagcccagca

acatgcccac

Page 97

tgctagcgeco
cggcgcatat
cttcecceecc
taacttctrac
gaactcccag
caccctgacc
ccaccagggc

cgtttaaacg

accatgaaac
caggtgcaat
tggcaccctc
actacttccc
acaccttccc
tgccctecag
acaccaaggt

cctgeccage

accatggrtac
gacgatatcg
tccgacgagce
cccagagagg
gagagcgtga
ctgagcaaag
ctgagctccc

ggtggcatcc

acctgtggrt
tgtgcaggcg
ctccaagagc
cgaacccgtg
cgctgtrectyg
cagcttgaggc
ggacaagagea

acctgaactc

60
120
180
240
300
360
420
480

520

60
120
180
240
30C
360
420
480



ctggggggac

cggacccct

(o]

ttcaactagt
cagtacaaca
aatggcaagg
accatctceca
cgggaggaga
agcgacatcg
cctccegtge
agcaggtggc
cactacaccc
<210>
<211>

<212>
<213>

156
4472
DNA

<220>
<223>

<400> 156
aggtaagctt

gtggatctcc
gacccceggce
cggcaacacc
ctacaaggto
caccgacttc
cttccagagce
tacggtggcc
<210>
<211>

<212>
<213>

157
442
DNA

<220>
<223>

<400> 157
aggtaagctt

gtggatctcc
gaccceegge
cggcaacacc

ctacaaggtg

cctcagtctt
aggtcacatg
acgtggacgg
gcacgtaccg
agtacaagtg
aagccaaagg
tgaccaagaa
ccgtggagtg
tggactccga
agcagggcaa

agaagagcct

Artificial

gctagcgceca
ggcgcatatg
gagcccgect
tacctggagr
agcaaccggt
accctgaaga
tcccacgtge

gcccectecg

Artificial

gctagcgeca
ggcgcatatg
gagcccgect
racctggagt

agcaaccgg:

cctctteecc
cgtggtggtg
cgtggaggty
ggtggtcagce
caaggtctcc
ccagccccgg
ccaggtcagc
ggagagcaat
cggctrecttc
cgtcttctca

ctcectgtct

hsH348-1-TlL+signal

ccatggtgct
gcgacatagz:
ccatcagcetg
ggtacctgca
tcagcggcegt
tcagccgggt

cctacacctt

tg

hsH348-1-T3L+signal

ccatagtgct
gcgacgtact
ccatcagctg
ggtacctgca

tcagcggegt

2

ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc
gaaccacagg
ctgacctgcc
ggccagcecg
ttcctctaca
tgctccgtga

cccggcaaat

gcagacccag
gatgacccag
ccggagcagc
gaagcccgge
gcccgaccgg
ggaggccgag

cggccaaggce

gcagacccag
gatgacccag
ccggagcagc
gaagccceggce

gcccgaccgg

Page 98

aggacaccct
acgaagaccc
agacaaagcc
tcctgeacca
tccecageccece
Tgracaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgaggce

gagatatcgg

gtgttcatct
agccccctga
cagagcatcg
cagagccccc
ttcagcaggcea
gacgtgggcyg

accaaggtgg

gtgttcatct
agccccctga
cagagcatcg
cagagccccc

ttcagcggca

catgatctcc
tgaggtcaag
ccgggaggag
ggactggctg
catcgagaaa
gccececatcc
cttctatecc
caagaccacc
cgtggacaag
tctTgcacaac

gcccgtitaa

cccrgetgcet
gcectgecegt
tgcacagcaa
agctgctgat
gcggeagegg
tgtactactg

agatcaagcg

ccctgetgcet
gcctagcccgt
tgcacagcaa
agctgctgat

gcggcagegg

60
120
180
240
300
360
420
442

60
120
180
240
300



caccgacttce
cttccagggc
tacggtggcce
<210>
<211>

<212>
<213>

158
460
DNA

<220>
<223>

<400> 158
gtaagcttgce

cagatgggtg
cagcagcgtg
ctgggtgcga
cggcgagecec
cacctccacc
ctgcgecacc
gaccgtgagc
<210>
<211>
<212>
<213>

<220>
<223>

<400> 159
gtaagcttgce

159
460
DNA

cagatgggtg
cagcagcgta
ctgggtgegg
cggcgagecc
cacctccacc
ctgcgccacce

gaccgtgagc

<210> 160
<211> 442
<212> DNA
<213>
<220>
<223>
<400> 160

accctgaaga tcagccgggt ggaggccgagd gacgtgggcg tgtactactg

fcccacgtgc cctacacctt cggccagggc accaaggtgg agatcaagcg

gceecctecg

Artiticial

tagcgcacca
ctgagccagg
aaggtgagct
caggccccceg
acctacgccg
gcctacctgg
tactaccggt

tcagcctcect

Artificial

tagcgcacca
ctgagccaga
aaggtgagct
caggcccccg
acctacgccg
gcctacctgg
tactaccggt

tcagcectect

artificial

tg

hSH348-1-T1lH+signal

tgaagcacct
tgcagctggt
gcaaggcceag
gccagggect
acgactrcaa
aactgagcag
acgagcgaga

ccaccaaggg

hSH348-1-T3H+signal

tgaagcacct
tccagctggt
gcaaggccag
gccagggect
acgacttcaa
aactgagcag
acgagcggga

ccaccaaggg

hSH357-1-TlL+signa’

gtggttcttc
gcagagcggc
cggctacacc
ggagtggatg
gggccggatg
ccrgcggagce
cttcgactac

ccccteegtg

gtggrtcttc
gcagagcggc
cggctacacce
gaagtggatg
gggccggric
cctgeggagc
cttcgactac

ccecctcegg
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ctgctgetgg
gccgaggtga
tTcacccact
ggctggatca
accatcaccg
gaggacaccg

tgaggccage

ctgctgctgg
gccgaggtga
ttcacccact
ggctggatca
gccttcagcec
gaggacaccg

tggggccage

tggccgececce
agaagcccgg
acagcatgca
acacctacac
ccgacacctc
ccgtgtacta

gcaccctggt

tggccgececc
agaagccegg
acagcatgca
acacctacac
tggacacctc
ccgtgtacta

gcaccctggt

360
420
442

60
120
180
240
300
360
420
460

60
120
180
240
300
360

-420

460



aggtaagctt
gtggatctec
gacccceggc
cggcatcacc
ctacaaggtg
caccgacttc
cttccaggge
tacggtggcc
<210>
<21i>

<212>
<213>

161
442
DNA

<220>
<223>

<400> 161
aggtaagct=

gtggatctce
gacccccgge
cggcatcacc
ctacaaggtg
caccgacttc
cttccagggc
tacggtggcec
<210>
<211>

<212>
<213>

162
460
DNA

<220>
<223>

<400> 162
gtaagcttgc

cagatgogtg
cgcetecgty
ctgggtgaag
cggcgagccc
caccagcacc

ctgtgccacc

gacggtgagc

gctagcgcca
ggcacatatg
gagcccgeca
tacctggagt
agcaaccggt
accctogaaga
agccacgtgce

gceccctecg

Artiticial

gctagcgceca
ggcgcatatg
gagcccgeca
tacctggagt
agcaaccggt
acccrgaaga
agccacgtgc

gcccectecg

ArtitTicial

tagcgcacca
ctgagccagg
aaggtgtcct
caggccccecy
acctactccg
gcctacctgg
Tactacaggt

tcagcctect

ccatggtgct
gcgacatagt
gcatcagctg
ggtacctgca
tcagcggegt
tcagccgagt
cctacacctt

tg

hSH357-1-T3L+signal

ccatggtgct
gcgacgtgcet
gcatcagctg
ggtacctgca
tcagcggcgt
TCagccgggt
ccracacctt

tg

hSH357-1-TlH+signal

tgaagcacct
tgcagctggt
gtaaggcctc
gccagggcect
acgacttcaa
agctgtcctc
acgagaggga

ccaccaaggg

gcagacccag
gatgacccag
ccggagcadc
gaagcccgge
gcccgaccgg
ggaggccgag

cggccagggce

acagacccag
gatgacccag
ccggagcagce
gaagcccgge
gcccgaccgg
ggaggccgag

cggccaggge

grggttcttc
gcagtccgac
cggctacacc
ggagtggatg
gggcagggtg
cctgaggtcec
cttcgactac

cccectecgtg

gtgttcatct
agccccectga
cagagcatcg
cagagccccce
ttcagcggca
gacgtgggcg

accaaggtgg

gtgttcatct
agcccectga
cagagcatcg
cagagceece
ttcagcggea

gacgtgggcg

accaaggtag

ctgctgctygg
gccgaggtga
ttcatcgact
ggctggatca
accatcaccg
gaggacaccg

tggggccagg
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ccctgctget
gcctgececegt
tgcacagcag
agctgctgat
gcggcagegyg
tgtactactg

agatcaagcg

ccectgetget
gcctgeccgt
tgcacagcag
agctgctgat
gcggcagegg
tgtactactg

agatcaagcg

tggccgeccc
agaagccegg
actccatgca
acacctacac
ccgacacctc
ccgtgracta

gcaccctggr

60
120
180
240
300
360
420
442

60
120
180
240
300
360
420
4472



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

163
460
DNA

<220>
<223>

<400> 163
gtaagcttgce

cagatgggtg
cgcctcogty
ctgggtgagg
cggcgagccc
caccagcacc
ctgtgccacc

gacggtgage

Artificial

tagcgceacca
ctgagccaga
aaggtgtcct
caggcccccg
acctactecg
gcctacctag
tactacagg:

tcagcctcect

hSH357-1-T3H+signal

tgaagcacct
tccagctggt
gtaaggcctc
gccagggect
acgacttcaa
agctgtectc
acgagaggge

ccaccaagag

gtggttcttc
gcagtccgge
cggctacacc
gaagtggatg
gggcaggttc
ccrgaggtcc
cttcgactac

cccctecgtg

ctgctgctygg
gccgaggtga
ttcatcgact
ggctggatca
gcettctccc
gaggacaccg

tggggccagyg

Page 101

tggccgeccc
agaagcccgg
actccatgea
acacctacac
tggacacctc
ccgtgtacta

gcaccctrggt



