DESCRI PTI ON ANTI - HUMAN TROP- 2 ANTI BODY HAVI NG ANTI - TUMOR ACTIVITY IN
VI VO Technical Field The present invention relates to an
anti-human TROP-2 anti body having antitunor activity, and
particularly, to an anti-human TROP-2 anti body having anti-tunor
activity in vivo. In addition, th ynvention relates to a
hybri doma, which produces the afo?gﬁgﬁgfggg anti body, and a use of
the af orenenti oned anti body. Background Art Human TROP- 2
(Tacstd2, GA733-1 and EGP-1) (hereinafter also referred to as
"hTROP-2") is a singl M%HQMM?&R&MMTIBQ@M Hadi{@ne protein

consi sting of 323 am no acj | S 1 2), and this
protein has been known to@%@ﬂ@ﬁ&’ééﬁlﬁ?yaﬁ%s types of

epi dermal cell carcinomas. The presence of a cell nenbrane protein
associ ated w th i mmunol ogi cal resistance, which is commonly expressed
i n bot hTeelmival Fieldhobl asts and cancer cells, had been | ong suggested
(Non- Pat ent Docunent 1). An antigen nol ecul e recognized by nouse _
nmonocl onal anthhBifsent mygption rgla eiGQ-%?@}'hﬂ@éétTlg@Pvﬁ eRtibody Bayipg anti-

menbr a ofeln. .o h riocar.cinona in was ..

Taont | 1u ey d gaH R BE p oS U AL bURER £k 2 oPGr@Bifayif anti-tumor
ol ecul £8ivePEEYHRA TR RAJTEDN! HRP Rediead tisventiod ¥aSeaBES BHrilbBR; vhich
(Non- Pat ent Docunent 2). Thereafter, the same nol ecul e was di scovered

by ot heprodasesahe hfarsmemhiencd atibodyaand ausanbthcaftiegentiopebantitodg. by a
fmuse nmonocl onal anti body GA733 which is obtained by inmunization

w th stomach cancer cells SW48 was nanmed as GA733-1 ( Non-Pat ent
Docuneng, groﬁﬂgAgn epi thelial glycoprotein recognized by a nouse
nmonocl onal “anti body R57-3Gl1 which is obtained by inmmnization with
non-smal | celHuhéain TROIMCATacsd? SGWTS 3 Nankdl E@P- 8N (hereinafter also referred to as
epi thelial/carcinoma antigen, EGP-1 (Non-Patent Docunent 4). In 1995,
t he Tr opTRQRAS) itas stigbhtransagrabrscatypedutall membyene protgin capsistitgof 323

t hese are. the .sane. mol ecul ns pPat ent ument  5)., Moreover, it

was ol crtpegeid aiie Tt St dBIACLIL s B ot beeh Rhown'to be
| Nt racedJeid:@hresal Gh WARhIFHS bNefiabaRl] &8l baclldpRsPaeRtp PAGKER: cell
6), and therefore, it is also referred to as a tunor-assocl ate

cal ci umembreae pratomduserci2ed TREBTHANunological rEaBtANERORvIAceise commonly

mapped on chwmgo&e 1p32, and it constitutes a TACSTD gene famly
t oget heF*PiFseef eabaaL buhag trophablastssngd fangsr eplsy bad bgee lgngsepggested (Non-

h i ' b " " enithelial
gl ycoprtait D). EAR et nfecslfebhiced bERMOIE Bhosiaml epjibodis
The hTROB225,0t1e2Md B 3rcaadting a@itll fiRsi ¢hIESmedbRiddd Noteid) dFa% ahuman

mol ecul ar wei ght of af) roxi mately 36K Dalton, and this protein
éonsi stahosipcarcinparaogel! line Beimaias pegntified. ( Tdtis antigat motecilleovaccasjdered

n extracell r donai 27th tq 274th amn ids), ,a tran nbr ane
Qo n E2%5 A The SPIRFHIen:FHICSHERE) Ias AFORPRE PASo P 4F° BBRAR 1o 110p-2
298t h 3 i hds ¢ LU ) .
(oror babraEae| PEHASCAE DI TodUin b Sl LRl RTND BBE IR by orter

mol eculraseavetieght Thati Bicteased abyurdr taatigdK rBeddnireddbe & omaddl mddchal
sugar chai ns &L}Iﬁ\on- Pat ent Docunment 5). It is considered that TACSTD
gene f &tbQdnSA B cwhiddicserbtained byhymagnigaiion withmtpmael sances eglle $948

in the extracell ul in.and i s sociated with the .proliferation,
| nvas: o AT, s BATETD OuiBalehL 33QRAR 5), “ing) o Fahckil 'l Stein
physi olregdgdled itgand mbuftT HFhotldids BRtibdEeRIASAl T vdfeh AR obBfned by
nol ecul ar Tuncti on thereof has not been clarified. However, it has

been desmmirizdionhatvithT ROPa-Antallanseli t duag cadanterm sélgnalwasn hamed a6l | s

( Non- Pat ent ,D;)cur,rent 6)..1n addition, fromthe facts_ that
i nt r ac&PIthElRY caEsinomma Fmsiges, FRdspbrbloprBatert Byowment 4Hepant®Hh, the okrepr?

kinase et A HBh&N addOfH T3 0ku) it I SRk i RHE; fhel8Sed uld Bne B
(Non-Patent Document 5). Moreover, it was clarified that the molecule has a function

to amplify intracellular calcium signals in cancer cells (Non-Patent Document 6), and



a colon cancer cell line Colo205 had been transpl anted. The
therapeutic effects of the anti body have appeared in the nodels, into
whi ch BxPC-3 cells had been transplanted. Qther than this, tunor
formati on and proI iferation were only parti ally (approximtely 40%to

an extr IRETORT o O ARG RREDID U6 ARy hoRi Rl el Bl Py R

was necg%@syptpr such suppression of tunor formation and
proliferation. Based on the above-nentioned previous findings,
t he potenti aITh@échRfOR-ﬁegam i TRaPPped ant chrody)sameahpﬁht and uhwonstitutes a

ant | bod} ACSTRLEGH S taeaisr vai WaTEoh i ns s ROHCIoRY AL NRLPBERLY S0%

functi one toﬁﬂfrﬁ%ﬁh‘éﬁﬁ‘%é‘égﬁmﬁgﬁﬁn ARG EoCepRnel Bhkoftole -2
prof i | €ByfC aMronoclopal”) dMonbRaiynt PaienéntDOc umaethTIR ORL 2Sproteih B3 Menino

6653104 Patent Docunment 2: U.S. Patent No. 5840854 Patent Docunent 3:
U S. Paacithtresigiesy3BOQOAD Nokit29 dtas povaleenlar aeight 9f appraximatedy 3K Ipgynm, and

| d .
0SB Rty EShsigs 58 g fviiiphilic Agnabacafite dcuifedt pamiiagideh, an
M et alxtracEN®8r dd¥ahin (24%ad 27§¢'am11110 %cﬁs) a7t%1§)nenﬂﬂanp5&ﬁﬂlr¥1aﬁ]é95¢ éé@é)”’

Non- Pat ent Docunent 3: Linnenbach AJ, cad Ci

U S A alﬂlﬁi()l)apldp]) a7 - 3311 1(1ﬂr98e9)ulﬁﬂordolﬁmlen(2935‘cum823'& afd@imy #&id®t The
l., Int. J. Cancer, ﬁ . 472-479 (1995) Non- Pat ent Docunment 5;
or nar cFXMaC%Hulalr .dompain hag f%é@ﬁeros@{es)ls I}Jﬂmk@iogb@ssxlatg@s)snes and its

5(7)2 g‘;‘%a ? &begg%{ﬁga}l%’g %}R&éﬁ%ﬁf dﬁy & tgbr esé)aépa gue fo agé’ii%)in SPsugar
Genet ., chd#{3- @‘IOH-P@tenﬂ-%cﬁﬁﬁnf 29011t Nosorddadepdd thiACHACRITIB geft HRYS WasTa

et al., Int. J. Cancer, 75(2), pp. 324-330 (1998) Non- Patent Docunent
9: ijaélamctmstlal thyrcaloblﬂunn(’BYompsat Aeuance v 9igy 2xiragglul@0@eBdih and is
(2009) Non-, Pagent 10 Chnmachi T et al ain. ncer Res.,
1200), TEPCI&E8 FIOHE RSBt b AN BEGNRNS of £anesigTNg, et ai |

::)(r;'éun;]a.nt Coilzorqg,gﬁgﬂebg 1§hys1cﬁ61é1§gl hEé’nd %ancer ggﬁ%)o%tp%lgaigcg%?i?%gs and the

(2008) rholBeiRat Ginctibacteeof hi8noFbag Aarifitd.al Howbbet, itPRdshigden, dedd1(2ad that
pp. 186-191 (2008) Non-Patent Docunent 14: Santin AD et al., Int. J.
Cancer hTJRQR trapgmity £ palegpposignaloin pamentcethy ddiearkatems: Dmngxeut 63t In

l ., .Su
?nvent |a61ﬂ1t1°n CEOH’U erfa?tﬁeﬁ%ﬁt oﬁ’gﬁ’?ﬁ%‘?ﬁ%es&“ Fr g@s‘f‘ a%‘?%o{){latﬁgsb%e%
desi r eqlehonday PrORIARARE I [REE-Fat@tDOQHNer &) MY Hiah FIROE2 has s a PIP2-

nonocl onal anti body) having high anti-tunor activity in vivo,

ar ti cllimdihg sequengatin -itsTIRORed lvelat ddumalin, o hdshigeehi duggessbd climt hﬁR(aFl-z has a
éntl -tupor effect. as, a naked_anti bod%/ alone in VI vo and further,
whi ch EEBa{iAg TARRtion i fBmOB L Ws (s PatenbRogement 8). The present

I nvent | on ha bz??ébuﬁ (59? eLz?r% di%%h!)sﬁlct ﬂbh{%g shglrl% ngﬂ‘ﬁln%% s% h%nmlgt%? (IHC)

af orenent i on Clrcuns Irnventi on provi

anti - hiR@Htdy %Wnﬁlﬂ@s/ alﬁaﬁl?s@n@\l'erbﬂ_ﬁ%é’n @B@R@Q'm@ﬂéﬂ}b%ﬂ of @pithelium-
hybri doma, which produces the antibody, a fragnent of the anti Body, a

conpl exie(laﬁd icareimIuam pudfuee ptaghiachheargnr, i Ioogiycaneert keloni &ancan draryl rcagcer
a phar mace{gtl cal conposition for di.agnosi ng or treatlcﬂg a. tunor,

met hod OGSt GEASEELRIRGHALE taRET PaRcIgRtic £Fancee e $4hGeHRN %pé),lpggl'qu@anger has
tunor, wRad ridifidd Ken ORGSR, Yd ExREsHGS 6F hIROMPS! iormal tissues is limited to

cells in the epithelial region, and the expression level of hTROP-2 in normal cells is

lower than that in cancer cells. Thus, the association of TROP-2 with tumor formation
is suggested (Patent Documents 1-3 and 9).
Moreover, in the analysis of an hTROP-2 expression level used as a biomarker

in clinical samples, it has been demonstrated that, when hTROP-2 is highly expressed,



(1) An anti body agai nst human TROP-2, which has anti-tunmor activity in
Vi vo. Exanpl es of the antibody according to (1) above include:
an anti body exhibiting tunor growh inhibitory activity of 50% or
nore at a dosage of 5 to 20 ng/ kg body weight; an anti body whose
frequen Qi ] t

Cor&hti p'ly Hd ﬁ{ag@ﬂaﬁcgf of")émol?) &dn@:& Rﬂgn FLé y extﬂmt%llo and 11),

i nhi bitory act I's once a wee an ant ting

t unor gﬂjzm&téhticrtfhmbbﬂ @oh- B@ﬁeht/DbMumfanﬁD?ﬁcﬁ*orﬁpéaﬁlc@V (IaoﬁJPra&Jn@ Document 13),
adm ni stration of 10 ng/ kg body weight; an antibody having anti-tunor
acti vi tt,heonosmh@y %rr@etagtp%s of thenrsenceunbrsuchl baidenels; sipmificantly high.

ant i bolo_lg 21?\/ 00| atllgn constant (Kd value) aof 1.0 0-1 Mor
| ess Ve e“% ?rgies‘;ca o PR £PFesIon: apu¥Ye ‘bgd’égt%’éﬁ‘é | BHtROgrray
fromt

Concer | CEESRUP IEANOLS hilhdth MURRDATE LERL LiushRORIch UTBRAPIAR P ihe
human plaghes&aével inaveat. pzﬂpﬂlz&@ldjatalﬂmnatdfahé LRRfy, ah $6mipafikéid@sthain normal

recurrent cancer and a netastatic cancer. ©Mireover, the tunor cell
line i sovarpepihelivgn NontPateni Nocugmsnt yhes sel ected from the group

COﬂSlStlng of ancreatlc cancer

pancreati c ca tq%?“rgielr &Ry BEs- 0 gn%q}ﬁad‘ﬁ rB’in‘gﬁéﬁﬁ)Eg?cé{hwo @F’fna’“‘m
l'ine KRyadlbeed d@%@trﬂ%ﬂ(ﬁ% hféd@ﬁnﬁ'elﬁmﬁga%loh'c@ﬁcé?l%eﬁs RoRWHEht Document
pancreatic cancer cell line PK-1 human pancreatic Cancer cell Tine

PK- 45H,1%. hutmce pthncc)qnessmrcaxfchTR@é’l -2 priometEK-tUS Bynchotugmdndependent cell
ancr eatii: cancer _cel | E;e TCC- PAN2, ~a human pancreatic cancer, cell
{l i ne suirel lﬁeraaomaﬁ&}m%% ashisgrapissd fqr the temepiormation apdnpredifesation of

cancer I c I

cancer afbh EIF, ARy TR S0 AL GRlA AP B Iy, Bl
JI MI- 1, poasipuirgrthiy EPROPCARGRId &6l 4s 4 FRtioeEllddr satiBoABAd WRASG be used as
cancer cell line MCF-7, a human prostate cancer cell |ine DU145 and a
human mwél‘!@amfalml@éﬂl‘%‘ell line PC-3; and particularly, a human
pancreatic cancey, cell .line PK-59 and a.hunman ncre tic cancer

"I ne BxPC 3. AR el (tge ﬁﬁayar&ta%ﬁ sERES 68)schpal el fhe-2
an ant i Bodydied MVeCBete aghd gﬂ f

chain V regldgn o} et hee an??ﬁkﬁg are s In SE at‘%ﬁcﬁ)lg&ﬁl@ﬁt ) h&ebl_%n
r espectexanliyed by eihpioytihg ianiva anadzly is Gduemmiﬁolabelai)ﬁnﬁb@:l@s okrd isedl and
chain V region of the anti body are shown in SEQ ID NOS: 41 to 43,

r espectdnfigiugor activity ghasdemepdiptec inipdn monee aanoryafopadeag uHawEyenfthe

COR 1t ch th od h SE

D nos e flor el S Bfhal M gilet ARUBED %Y afl BeslibiReed o °
COR 1 to 3 oflptadgitlen iRé Byt¥td:a8itP oI af cﬁb@xﬂﬂhttm&}d A Eh BROPD) hﬁbn%'éfanal
I D NOS: 51 to 53, respectlvely an anti body in which the am no

éCI d selqubnd:engﬂOCCBRem Docgmefit Dhenhahan nanter egll dimenH36hR, HAPIHAACF-7,
re sh i n SEQ NOS: 56 to 58, respectively, and/or the_am no

aci d s%@ﬁcéﬁﬁ HIB8k T i CheemERs oy besgi aepsted he Havrgushayhe
are sh 1,

ant i body |t!r)1£ll\/vﬁ'rtigf 'It:}he ar?lnﬁéo cpggrsléléueng?ghﬁg mﬂgloyo‘f@pﬁls n'git been
chai n Migotgdedn of the antibody are shown in SEQ ID NOS: 66 to 68,

respectively, and/or the am no acid seanences of COR1to 3 of the L
chai n V regi éhresfent peargrit hbbbsenaicpospdihiat ian isiged mouoslonzl antgbordy, which

onber S PtkpEL R Bybligg e, SN RS HREFEELT nﬁd‘%@Sé%é%fgoﬁY@air%daby
(1) ab%ﬁlﬂlﬁZlﬁ%%eswlﬂﬁhﬁMaﬁ %98‘@685@59 tlﬁsﬂEé %‘E}id g‘lafzg,' for the

AR
exanples include a chineric anti’b unanlze antl (0] 9

human dirtt thadyit ekkibétied, amﬁmﬂdamtmbdjrr@tabﬁﬂ@ Aty dﬂﬂdldkhhﬂﬁei Kenograft
ant i body i ncl ude: an antibody in which the H chain V region of

t he chifdels aénwllb@awywﬁgxcétwno\rttmh@’amtri?éoca@@t%écﬂmnﬁb drothase patent
SEQ | Ddlalglmégt’s ﬁlnd/fo {enger}l%loneﬁ IEOG%/' e)?l%'bqu tapn.e rtgl%for %?i%%{sslg treatmen? with

antibody alone in mouse xenograft models, into which pancreatic cancer cell lines

BxPC-3 and PL45, a prostate cancer cell line PC-3, a breast cancer cell line MCF-7 and



an anti body fragnent conprising the am no acid sequences shown in SEQ
ID NOS: 36 to 38 and/or the am no acid sequences shown in SEQ | D NCS:
41 to 43, for exanple, an antibody fragnment conprising the amno acid
sequence shown in SEQ ID NO 35 and/or the am no acid sequence shown
in SEQ i : : ' COPY {13 . j

acid se%ggﬂgcgecgﬂgﬁo%l %Hrlle g&@%@”’ﬁﬂé&%ﬁ@@%ﬁﬁd/ or ﬂth%}e%g}lnﬁggf%gels}q‘ the
sequencagibbdoWave mppeidet Bh MeEmdeltlst dntd SwhicABPEINedls ild Bdthi teadplanted.
fragment conprising the am no acid sequence shown in SEQ ID NGO 45
and/ or ©Qter dham dhiactunere flumatien AndvrolifersiEgn Werp@nlB @artially (appagkimately
ant i body, frag conpri si he am na acid .sequences. shown .in SEQ | D
NOS: 566 65 Ok SPPRRSS S Bl By AHEUE UHDR 4 SEe b9 Nosnde an
to 63, &PFenfARMRIR arfbuR ahPRAYmAIAI P8 i le"htipd8y AN '
sequence sehovﬁ ir%QSaEQ I'D ﬁgs 55mar?g)?or tﬁ% no %%Bsﬁégaeyng%&gﬁ%\xnfm
i n SEQ subhNappieesiomondtumor formaticmahd pagifefati@gment conpri sing the

am no acid sequences shown in SEQ ID NOS: 66 to 68 and/or the am no
aci d sequencd¥ssthountherbgreymeptiqasd praviees figdings, thexpatpntial usq of the anti-

4 . g . : b S
NG o5 TH0 B BRI RS oy A bR B o NG Sy o, ARot
hybr i dofB anMHTROP20sH AR idshhtiHt ARLEYMBC 6FES BY thelirhdit \ﬁﬁh (aﬁr)ib%%é_ﬂgne

(5) A hybridoma producing a nonocl onal antibody” agai nst human T

whi ch hessnakedemdibodidsoir HERM BRe hbfibddieF ERMIBPIffG6d, fiRERVhER hTRIRP-2,
ERM BP- 11346 or FERM ABP-11254. (6) An antibody-drug conjugate,

whi ch ¢SRERIBE Oeankin H’tgi%@dﬁl%é’éﬁ’o"r@i profi of aomov%lo%@@)a a
substance having anti-tunor activity and/or cell-killing activity.

(7) An antibody-drug conjugate, which conprises the antibody

accor dilgedt DdcAmenb v & Stht ent W BEEBCO4 havi ng anti-tunor activity
and/or cell-killing activity. Wth regard to the conjugate

y

accor dilagent Pqesmeand: U BasenidNo.t38408%hor is, for exanple, at |east
one ty sel.ect ed 0 r I Sting of human pancreatic
cancer &%ﬁ Cﬂ}mﬁét@]%;?ﬁé%?%‘ﬁfﬁgﬂs‘@ on cancer and human breast
cancer ,p i pubdeathal § pdpsHrad, Pangheat i ¢ cancer. In addition, the
tumor also includes a recurrent cancer and a netastatic cancer. (8)
A phar MmeBiteaaDozomeosilt iRanlk WP cht ebpracs @datat AtahsSciolkeS. A/ p&d5(4), pp.
selected fromthe group consisting of the antibody according to (1)
and (2)195501\9@,1 (ﬂﬂ%ﬂanti body fragnment according to (3) above and the
conj ug ) i B) : () hov An, exa f

CoNpoSi &og&gg{cgjroglgrﬁé&i g‘ %‘é@g%{%ov)é e?sa?'aeijég?r‘p%lgtll‘t ﬁSﬂdui%gR}.ﬁ‘?hJ%% pp-
tr eat meny7of1spymegr) and particularly, a conposition, which does not
cause wei ght reduction as a side effect. Another exanple of the
onposiMamhatent Bocwnpaisi:tliionensel Alp et hle, RlioagNeti Acad. SciindiS. AHS6€1 o pp.
éhe t unmor i@p hor exanpl e, at |east one type selected fromthe group
consi s n3g1 8RUman pancreatic cancer, human prostate cancer, human
col on gqafiec QURRLR L7 t e hepl arl W@
pancreat| cpéctgﬁtgg?. I'n alg |t|ﬁ&i%%{aﬁ’ef%t'uﬁo%}ngﬁétgbfﬂéﬁﬁ'ddgsz a’T crgl?rs?ent

cancer NuidPatefEDasiaéntcs: Cancb M &)al AlatIDCankdee GAS) ippC 6 B@SNB (1998)Ch
conprises at |east one tﬁ)_e selected fromthe group consisting of the
1

ant i bodNpraRatenidPaepment (61 Ripsrd B, 2 ahbbe]. Ganeemnt( Doy §11agre6k998)

di b th ' di 6
Shove. Noh-bReheRo 808, ARGt N LRGeS DBt bY B85\ Blgn)
above iNgrapither BO&HE LS s@gﬁrsfewewma 085, @.Oéa&acy,&%\gh@?@%hﬁz&%?gg és%gt

as a side effect. (10) tunor” di agnosti ¢ agent’, conpr

| east Olom-Pytpet Detwentmd: fGubas Rhet gl oBjpchbmsB®iphpg Adtal 189612 fody9-314
accor di&% to (1) and (2) above, the antibody fragnent according to
(3) ab 9nd the conjugate according to (6) and (7) above.

Wth r?\ﬂ)%tlgatter?t bggur}lgr?trﬂﬂeﬁltuingclﬁ %E aﬁ?&?{n(.jid?iqcéroRésg.,) 1?883’,%&%59%63
(2006)
Non-Patent Document [1: Fang YJ, et al., Int. J. Colorectal Dis., 24(8), pp. 875-884



(11) A nethod for detecting a tunor, which conprises: allow ng at

| east one type selected fromthe group consisting of the antibody
according to (1) and (2) above, the anti body fragnent according to
(3) above and the conjugate according to (6) and (7) above, to react
with a ie collected froma living body; and then detecting a

si gnal ( of the reacted antibody and/or anti body fragment.

Wth regah®atant DiuiRihb0g: mc%nn,dém.,m. £.1danceb®e3), Hhe129010r95 0089r
exanpl e, at | east one tyge sel ected fromthe group consisting of

human pdaedetant Dasamsat |3 hEenenDpetods, Med. Patlodr, 2 16rap. tRA-0%1 20083 r
and hunan a cancer d particularly, hunman reatic ca r.
T atd NPBit ot Dochment 1 SRk Dugtals TrL . Prae DERTL Fon k2% (366
et ast atjhg. WE 1f Qr.t ti MAJNAs4 N ] i

0° L oo DR ARRE Booumlehels wahk 1| 8fall ML CBer A ARHN B 18 BA LEA0RY
consisting of the antibody according to (1) and (2) above, the

anti body fragnent according to (3) above and the conjugate according
to (6) mary ogthgJavention ~ Wth regard to the kit according to (12)

above, the t i or _exanpl.e, at |east .ope e,.selected f.romthe
group consi s%{gﬂ&ﬁéﬁ ERe téé%fiedéﬁuglsk%%rl?ﬂmﬁ%%‘ daﬁ}rggff%ﬁgveé%@&aptk
human gotROPCARGEBo &N {2l WRPL PR ORSE lﬁmnalaﬁﬁib%p 'lﬁle%" h¥eh BHTRBmor
pancreatic cancer. |I'n addition, the tunor also includes recurrent

cancer amhotity imetiestatd pat@niely, aBrangi-hTROPF2 phiibodpbr tthe liRe awhivdshas an

igure 1 shows tgq% neaSU{(e nt. of the antigen bhinding affinity (Kd:
G LR § PBKCRAPAGY. STROP. 2y Gb BVOREI it M) anti-tumor

i ssociatrnas AT § 18
(K5-70) X i y (total); Agf: Antigen (free). Figure 2
shows ﬁ%éac\?%%%ﬁ%fipggof a culture supernatant of hybridoma producing

an anti - hTROFh presas!igvéltiodnhdsbeehy, comhpBtedU brhilec@king into consideration the
(TROP- 2- negati ve) and HuH7- hTROP-2 cel |s. The filled hist ogram

i ndi catadercpgatipned| ¢iscumsiehaehe Ofen ph¢sshbginsentiondiprayidss HuH-antRTROPP2
cells. . Fi gur e, the reactivity of an, anti - hTROP-2
ool dRuPodn PR BT RARY el dnlinote  AeRbbin Rtk prosiacsy the

cells), i S r -
IR e R e e R b R o
secondarythatike hady driRE; 4 phetnesteatitdl-commeitlogGor deaphobing drtedhting a tumor,
hi st ogram i ndi cates the reaction_of the cell Iine with each )
ant i - hPROpthednier detesHBg aammasod kit for detectipgpurdiagnosigg tamer, and the like,
reacti viﬁ%hof.1 N d’%néri. -ethe \3/2 nonocl onal antibody with a hunman

pancr eal | gér%cgr 5elﬂf dI he (BXPC-3 cells), which endogenously

expr esgep. hTR@arﬁi&ﬂytaF}ﬁirﬁ?hﬁmﬁﬂ ThRaves WRech hds! S6-Winsdr Qe b dhpat es
the reaction of the cell line only with a secondary anti body

'PE- | abel ed &xamphesusféhe g@ibodynatcphding pe Al hdtetvo gnclndé: radi aoaibedy ekkibiting
eaction of the cell line wth efac&o anti - hTROP- 2 nonoc| onal _anti body.
Fi gur e '8MER IR thninhibitony; aptvity t aWoatit MoReROB- 905386 Od1 D a0 ke kgopydy

(K5-70 it i c ced | i AN i a
i car sty o T80 87 RALEE ieluERY S adifintoc 8o, ERFLktg S Jheeh YO RM
ant i bodiyhibftbryl abelied @it nioRY SenceyH) weelfid ah hentfhoan Bﬂ_ﬁbﬁﬁ{g{?ﬁlmor growth
indicates the reaction of the cell line with each anti-hTROP-2

nmonoc| dzbitemnt adsdy. of 50% or rrglvea singloedminigratiomcef L0 me/kg bedy weight;
anti - hTROP-. ocl onal. anti body. (K5-70) with human .col on cancer cell
M hes. paanioB B s Aohrist ST ShoRCYER 8f TORGR4AMGY EaY dimes:

cancer I i 5 ME% i n WIRD a

cell | iaﬁgsén( I%I%ng??fEl %%AJDY{%E?S)@&Q 1e I I%ﬁ)éggaﬁi g%&(;gr an'R P‘ﬁg??:% gsoel t %e& less.
react i ¢lereih, theauaek lis, for eearpicyatibish ode Spsofdevtyd &oki edito(PEohakalgesl
anti-npuse 1gQ, and the open histogramindi cates the reaction of the
cel | | hAmapinaRCreptc sARGerhinREm prosinie cRitfal hemen solgp. cancer and Imjman brepast

shows %Ql(lace?,r é)nsdsﬁarrﬁg&ltalrl\)/r: Bé{mglfl pgrrllérleétrig Ree? nne(lj&(iit?gf’li,l théar’gltlrln(t))l9 gﬂsg Slné’i‘u&@s

a recurrent cancer and a metastatic cancer. Moreover, the tumor cell line is, for

example, at least two types selected from the group consisting of a human pancreatic



Figure 10A shows representative exanples of photographs of the
scratch regions of PK-59 cells. Day 0 shows a representative exanple
i medi ately after scratching. mgG (Day 1) shows a photograph taken 1
day (24 hours) after scratching and then adding a control anti body

(rmouse : ra
taken 17855 (SRIRERIGHS, 4 PEPIE BplRentfc sl OP kit JRRAS. £ Rl GAheRli
anti bOdMin(:ér Bell Mg Kp-ﬂh% hdan Banckatld cdddRy cé)l Ishor®-2 »ReMmas Pﬁbreatic
taken 1 day (24 hours) after scratching and then adding a T6-

ant i bodsanger ealpline PK-d, @ Hnelnmdtammeaaamhnemrcwl lime BKe#ﬁI@ha)bogxaamancreatlc

er at oI EG G VRS BRa b Bty PRAGE S AT sl Saﬁﬁﬁﬁf@& gnhuman
| mage) , a%@{je asedcancding Qtﬁt @med, ‘ﬁﬂhtéﬁ cdlg'xg cgﬁédfec%llol téyﬁﬁ‘\rﬁan

of ot her sanples were ca ated usi ng Day t he co

addi ti arolg abpcensell B8N, ahuaawcolbn Eicsd cOB hn’é*BLEﬂl 0d hﬁ.lbién colon
Student's t-test) Fi gure 11 shows FACS anal ysis using a stem
cel | meqaRERT, CQAHllléﬂ"lHﬁ%fsl b’eerhq@earrt reagFaneeroeHuine] clr @ humen baeast cancer

cell Iine PK- ur 11A.i s V|eW| showi n

expr essi Elnlnbef EE W@n Ibﬂieqss cqnger &°! BI* M&FT@% bﬂ‘gt%ﬁﬁpﬁtﬁte Conclf cell

i ndi catjgfe mﬂfﬁe@ﬁd 'aOHuﬂtfantﬁ}%stﬁ?d kancRP| ¥1Mihd FE-3€GRR Vlc@laﬂybﬁdﬂuman

(PE-1 abel ed anti-nouse 1gG, and the open histogram i ndi cates

reacti qnnofeatlheamce:lrlcsll\mtetPIa{‘anamﬂldﬂhuman Epciddtandanbedye]( Bec BRAC-3.
ures 11B and C are views illustrating FACS

cki nson and Co Q)%T
showi ng t he &%%3 hgfan b%&%@ﬁ@?&ﬂ?\ﬂ\kﬁ@"@ﬂ“‘i Hde:pK-59 cel | s
TS Sha el an Yo bDBy SERMSSS R B0 AR Eedu Bl A FEDROL B8, A O v

11C). The blue ram i ndicates & reactyon

with aregeanstathy anibod9dite sABnt iﬁeSEQdID“}HDS’QB@%lmlrQ?de@ﬁvélpe and/or the
reaction of the cells with an anti-human Pgl ycoprotein ant i body

(BD Bi geeinergsksdapanersrfeiPR(Fiqdrod tha B)chaor Viveghomanf thetaniibadpareABoen
ant i bod | Pharm.ngen) (Figure 11C). Figure 11D shows
FACS adél#@?ﬁﬂ%ﬁgvﬁf@nﬁ ﬁ@sﬁsﬁt%gycel | s were double stained with
pancreatic c r 4
ACEHLEELT Glidh R Agg@ﬁ acflsdnded ANRLOR PR 5 JMBRE SRS Y

anti body (BD Bi osciences P ed anti - hunman

ant i bodygioB fBihesaitibode arelsaowhnigeSEQ IER(NOSIUJII@QG 480 rEdpgutieeld 1 bhd/or the
indicates the existing ratio of the cells in each fraction,

Fi gur e amping Bgigsseaneness AffdPRontaw$ of e hrahiain Yniseionce ] thietaptibpdy arposheiwn

anti hT o ti bod | one K5-70 (nouse | gQ&a) on
xenogr EOSE%%@W ﬁrJDd%{] refPseFﬁﬁclﬁK-SQ cells. Figure 12A shows
the tinme coup§anfbod PWhidoMehntho AckP8MghBhc QI FUEDRMHS § oI r@aftl@v
K5-70 adm ni stration group (a nean value ~ standard devi ati on).
rrow iregibuoatfethe samtibody tmd)sha'dm 1n| SE@dﬂ] NOSes6 od.58% r&peclivdlp, afid‘/oPth’e
0.01 (b Student S t- t(ﬁé 2B shows_the plotted tunor weig
of eacHTHBYUSEIIACIPEREEH| %R Qt e Ld%*?ln(ﬁd;‘r‘g@il)(’f(tﬁlﬁémflbﬁ% atfaglloown
experi rﬁeghbtthtd@ diests e ﬂeg{t.wa The nunerical value on each

ca an

pl ot i ndi a nean val’ deviation. ** P < 0.01 (bhy

Student' s t-agsbjibody in whﬁhgﬂhéfanitﬁo %bi@l\/\ﬁe qubeced \6FI CBRI 101 PloftIEH chain V
anti-tunor activity of a clone K5-107 A a clone T6-16 (B) and a

cl one kegian@fzhg angpody axe sbewafin SE@aI S:neéd H8useapgetrdy me:i/msthe

") Rivenedd svare S AREL R or sl Saof Hiserddtnérobe® ihown
arrow thSEb?I]ﬂW 71“63'?33tr€siaeé’ﬂ°‘vé}?t' body admi nistration period, and

t he numerical val ue on eéch ndi cates a nean val ue standard
devi ation. *AR exathpdbof the a‘ﬁﬂibddﬁhcﬁortlhﬂgetst(l) above is a thbgidlEnal AnSbeIs

t he evaluation of the anti-tunor activity of a clone K5-70 (A), a

cl one T6-16 ée)exaﬁmlaOEFItm@tt@dm@cgdlng@)(lu)rabsaemsga aeretinelly gpedrobinant

model s atifi Bon PK5 n%are Sspem 1C e)yampqes 1nclu!:1g di C%[lr%%:rlg gl%rgord?/l, aq hu liltpamzed

antibody and a human antibody.

Herein, examples of the above-described chimeric antibody include:



nunber on each plot indicates a nean value standard deviation. ** P
< 0.01 (by Student's t-test). Figure 17 is a schematic view of
a human/ nouse chineric TROP-2 protein used in the experinent. SP:

si gnal sequence; TY domain: thyroglobulin type 1 region; TMm
transmenbrane region; C. intracellular region, wherein the filled
region is a pol ypeptide derived from hTROP-2, whereas the open region

I's a pol ypeptindgntieidyviadyhicDmépusaid RORpfon dNthdWHIRRFiciMtibb8y YORESs of
position of the schematic view of the chinmeric protein indicates the

ani no aéeamioaiseid squansrothoevITRCPEQ 1B} Biyi3S, andior the LahabeV tegidnhidereof
| ower position.thereof indicates the am id.n er of an hTROP-2
prot ei n“fonSlSl[S Oftﬁjﬁiaﬁﬂp% a‘i@ ?HB?&CGﬁ&i‘BWPe‘Qtﬁ%tOQﬁﬁBfQi %(gg by identifying

an anti - hTROR; B : ' = bipnd) | .00, ' :

chi mor i o TROSPITERES IR BcRIRG Bochinn? \iHeith BB hipiE i BYAP DoipS o1
human/ ntht seniadiaoil dequdiePshdwa ThHRAR ROC)M 5o anddu s Dokath VhiegRmi thereof

TROP-2-D (nhTROP-2-D) proteins, the reactivity with the anti-hTROP-2
nonoc| diwaRistnef the @nuBo aeidwsarencersiomngn SEQHS NPuiied. As a negative

control, nmouse | was. ,used. . iqure shows .the .results.
bt ai ned by rHETPGY B THER Sk Fudn ¥ raitioo! thy onc dfbody eoisists of
ant i - "iRORmAné"RBRCe8 08k ceAHWRPRYSEQ ID NO: AR, hieP 1% E%ﬁirﬁv%gﬁmlhereof
human/ nouse chineric TROP-2 gene were introduced into HEl C2937cel | s,
and FACG®nawtsl ofghe awaso ttidrseqagnceetiowntin SEID N@: @kland, in which the
nes were transi%ntly expressed. In Figure 19(A), .the reactivity of
5-70, K5- 1070 2p5ibggy am vheeh shegHochain, N jegiom elsthg; aimprreaptibody eesisists of
case), W . - i Wi A-h - 2- | gwer. case
was st utﬁél: %&lgﬁagﬁgggﬁyv%g@n@ro ; I%nolﬂge‘fi gﬂg(gg&n% ﬁs"gaf“ ?r{e |°63tﬁ%960f

19(B), dofsistsedahé winivo 8¢id Féquer@8@hd®n 1 SEQ] iodd-er. Wi t h hTROP- 2
(upper case), with mhTROP-2-E (m ddle case) and with mhTROP-2-F

(1 ower (@hse) Anvagonedlemaldantiepdy ngaiast \haneon IR -2noubich| Gpooduaed by a

used. .. _Figure 20 sho t i TROP-2 | n

nor i hbrdame PN FERM T 180 R B2 s r R Bec s
ant i - hERGRy23PMN946 QPRERANEMRPEYs £ one K5-63-17. (A) skin, (B)
esophagus, (C) kidney (cortex), (D) kidney (nedulla), (E) pancreas,
(F) prost at e Exafgpldsl afiderantibolly tacosiding (d {1)haar (2) abdye lihol@de: an antibody,
(magni fication: x 200) . Figure 21 shows the expression of _
hTROP- 2Viiigh biisdp a Fitss e svhich paponosinral anjibedieproduegasbyerhybridoma having

i Mmuno ' it |t - Wale) I =
6317, Aot PRRRCEP LN RN TRET ap TRV BB s5. PERN TR - 1146
st omac kyr GHRArBP{ER5 PR 88 lahGb&d) Gfich GdsCR! £ PoARMC& mpridifd aPladdshe
cancer, (H) prostate cancer, (1) ‘ovary cancer (magnification: x 100)

i gur e r@gios Hdews exdmeplantany taneoregimt)i selecyed firom ¢horeob cFsiftyng ofianglgion
adm ni strat i,on\%gn Xeno lrfgft revention nmodels using PK-59 cel]s. |

Fi gur  COPASENDAL PVAR LIS I 19 GomArFEN T FoIIstBR AP RIS at
(nouse i : i St I : lue .
St andaPdoiiobs 357 s 165 eelch SERlsa dARhAD HIRUR ol ioh 1 TF D 1S gy
< 0. 05 coHhyisthigide i heil@at positibn$169 G 020,(byegfbldendisting of BHino acids at
Figure 22B shows the plotted tunor weight of each nouse at the tine
of t hepestiang4y to D4y ady rezinng cpnﬁaumgjagamm@a«p@ ppositionsnl e 2Mstin die

Fi 22A. ** P 0.0 b ' - . Fi 22C sh
[ o COTPRLaGH PaBRe RS ARG OR LB AR NO:dnt r ol oroup
(mouse 3G ) AdNhtinBdd fﬁ%ﬁ?@% e ﬁBﬁ%b%g}igéwgcc%Q%iﬁg\Eg%%mﬁ @ above.

i ndi cates anti body adm i strati on. ure 2
anti-tunor aEkampieg odfthaastidy Khendéht@rcodigoioal3) abseainghide: nodel s
usi ng hurman col on cancer SW80 cel | s. . Figure 23A shows tine
course of tumbrntibedadiagmenh campsisingothepmpiny o yseuanges phewn in SEQ ID

K5-70 %gn%s {s %Eia%ﬂ/cﬁlrt%lé%éig% a(c?d ggq%%n&%l S %wnS}naggarfb%ﬁé:aM % )43, for
example, an antibody fragment comprising the amino acid sequence shown in SEQ ID

NO: 35 and/or the amino acid sequence shown in SEQ ID NO: 40;



(by Student's t-test). Figure 25 shows the anti-tunor activity
of a clone T6-16 on xenograft treatnment nodels using SW80 cells.

Fi gure 25A shows tinme course of tunor formation in a control group
(mouse 1gG ) and in a T6-16 adm nistration group (0) (a nean val ue

pertod x b it BMtady RReREACWHGER P affind Ub{ HeREL Hobl! B RO 1D
pl ot t edNOSa6 toedhhd/of teashinousid Ryuéles showndh IBE IRNGRY5 13853, for
<

42) (the final day of experiment) in the test of Figure 25A. * P
0. 05 ( bsraginleledtt artikadyefagment comprifing ihe apéng hoigsseqhenctogdwvde peAEENID

ti-t tiyit f. l. K5- 70 X t t del
i ng. Sk dbiier e Simifd geid BFSSedsnds SERAL ST o uror

formation in & &RHJY £ rﬁ&ﬁ&{gﬁﬁﬁ 32 bl abfd &lfend: i
adm ni stration gr oup9( Orgél ny/ kg, AI:l‘J%S ng/ kg, aE]F!l: fg rrlrge%k%ow(namrrgg 1D
val ue NO8ndartd TRundivr oy amiteacid rseguéntds cho wa iASEMIDONGS: 61 to 63, for

admi ni stration period. * P < 0.05 (by Student's t-test). _Figure
26B showdmphe 31 srtibadyt fingipentetQyprrivng dbe Amisy seidatequercet shewnpin SRE ID

42" da the final,day of eri | he test of Figure
26n, " HPESY aglr S Eplpifia SR BN SEQER BB 48R oue ¢ e
anti-tunor aGhi #itfhed9f fragmeRN@OiRisify PR XRMROESH! sdqhiBRdTBRbwIPRESEQ ID
usi ng 5W80 cel I s. Fi gure 27A shows the anti-tunor activity of

a K5- 70N@Rt bhadyoSaendddnihe smimat acd sequ@cesakbowh inrsd) ADVWEOIS: 7Ti twe73, for
urse of tunor faor ti%n in a control group (: mouse 1gG and in_a
@g- 70 m'%t%%ﬁt&?”%yr {gnem: copppriging (e pRUnchaGH seqdusrsarshosiny@ SEQ ID

st andangnhdeyi aki d , .24, 31, and 38)

i ndi catbgoég%hﬁ(?/{g? rlE%et %ﬁ%ﬁﬁg&{%ﬁg@gﬁ@gﬁ%g&mﬁg "0.°05 by Student's
t-test.4) A Eygid@na, ABhish @nsdilde S EheC A TbDEy Qb cdrdiiy tof @) FRY2)0dboRY.
adm nistration of a K5-70 antibody at adm nistration intervals of

once edéty t é&hhybrjdompa preduaing agnonsrdenad\astipodywegeinstkurhan JIRQD-2, Wdch

closed.circle (0).4ndicat t r / (
rean v dcSsinns HREERP 7S Tk BRo R 129 R B {25 i Be-
19, and 129} cfRfERNIA®Pa284r owheads (7: Days 9, 23, and 37) indicate
adm ni stration of a K5-70 anti body. * P <0.05, ** P < 0.01 by

St udent(bp t - tAasintifeidyudrag2®ngiats whieh doseridesp elnd emtibeaiyt according to (1) or
activity of a clone T6-16 on xenograft treatnent nodels using SW80
cel | s. (2) abovepng, & Bibstance haviae aphaumen 26Evisy and(ppeeli-billingiastivity a

cont rol.group .(; G in_a.16-16 adm nistration gro :
o ko GRS B pafBBRahgTbo R i R0 20 PO Bhctdihat B b
devi at i388Ye ardd1g s@bdtMWel HiEifR418 5 taho Pt v dAF BNLISERE AQRviRger i od.  **
P <0.01 (by Student's t-test). Fi gure 28B shows the plotted
unor wei ght Voith eegard totbe canjughte adosediog to H6) 48d 71 ao(eDdle 43nof ishdor
i nal da oI experinment) in the test of Figure 28A. ** P < 0.01 (by |,
St udenERample, @l ipast one typesglaFied Bomy Hits Sl SPRSngSE henan, Payeretic
a clon =1 X f LY TN e i S i
cour se%gl?- tr ’uﬁ%{r}ﬁp o?%g%ﬁ%néalnkéré cont rSFBgr E%B’%fcf‘rﬁ gno%ggllgg\rgétlﬁan%ﬁ%d
and i npartk@dat6y, (Highanopdtgyeatidrdancst r dhiaddit@mouie (ihor0ales iMsludds LObcuirent
shown (a nmean value standard deviation). The arrowheads (Days 10,
17, 24cameer agd@ mepstatie cangerar rows (Days 10, 20, 30, and 40) indicate

once eibry 1 Aottt eRBbeaRp o p AR Gtirits Lieast oné B Slestgh gy
St udengpes §Pﬁﬂlﬁ%ﬁnsisting ofFhQUARb3yS Mdi&)g%aﬂ%a%ﬁ Sg?] ABVE YV e affibdtly

cl one K5-70 on xenograft prevention nodel S usi prostate

DU- 145 firagirest according o @Biy #hc3@Andbesotijupite @ocsreéngofo (oliand (Toaboat] on
in a control group (: nouse 1gG and in_a K5-70 adm nistration group
(0) (a mean ¢&x8mpde ghéhe epaResiEeR dpgordingdo{8) abp Yenisi aeamaposiion used in

. S . . . , )
ant| bogﬁle %gg?m@ngorf%&n%rr], Sl ngrchcularf;/, % QOIggoéiRXn,S%vﬂgc%n}ioéss Itlott g&lslfsg ‘weight
reduction as a side effect. Another example of the composition is a composition used

in the diagnosis of tumor. Herein, the tumor is, for example, at least one type selected



Figure 30B shows the plotted tunor wei ght of each nouse at the tine
of the 40th day (Day 40) (the final day of experinent) in the test of
Figure 30A. * P < 0.05 (by Student's t-test). Figure 31 shows
the netastasis-inhibitory activity of a clone K5-70 on liver

met ast d r A 31B.show

t he exgiltrglcehdﬁlllg @Jeﬁp %Q%tlog Og%élonz{IJ g?ncr?atﬂzpcz!(ﬂcgy a:%?m%%! ¢ éﬂc% dman
K5- 70 mmlcsﬁéeitdrﬂnhlgﬁﬂﬂbrf(a@ catvdet,CdnaNpargict RKEN hﬁnﬁéﬁ%cﬁ%‘ah@rcahbﬁ In
cell transplantation. The arrows i ndicate |ivef metastatic foci.

Fi gur e Bllidemwhe turaomalsg includss agetiventycaoferkid z0meotastatioagnedrt nodel s
using S5\M80 c IIs ich are recurrent cancer gels after

admi ni stPat i doh BT %ﬁ%ﬁﬁ&?%r‘ﬂb‘ﬁ GPIBESesTRY ’Ftl‘b‘l?rfé’p§ ﬁS%teﬂlﬁ‘i@n the
yar ocrionb (RLisRE BRAOR b DEBdhEh (O AECH) doovk i brdiol) Filen:

gr oup, aa:ndrdm\g &01(3)raboo¢ esd theyudijuedié acdodeing46 (Gpéﬂﬁ)(ﬂ) hbawse 119G (:
10 ng/ kg) adm nistration group (a nean value standard devi ation).
The arrowhead$n Exaplel of the theyapeuty) agendi asqorlinglio (P} abave o aotherapeutic

h hloride. The. K-70. anti bod | G
i i SRR 0 BREOEU A St BBt R ERO By e TR ar row (i cat es

an antidhogy qtg%lﬂb?ﬁ[z%%b&'ib Qgé’dt quhlc’iipcoiﬁplqs%s at 18ast 0%e @)ﬁelg%t\ég%lfrhsche

t-test. ure shows the cDNA nucl eoti de sequéhce o one
K5-70 I-gro‘aplcnnswtnn@bf che zﬁglhmldy(a‘debrcﬁﬁ@@ (D M@ (Z4boaedtht hmtibedy desggment
am no acid seque&ge (SEQ I D NO ,35). A signal Mtlde IS shown in

t al i cecauiinginG abakean ﬂ’r?é??néjw‘ﬂi‘f%ﬁ‘i‘%‘i’édl(l@)tol( ndA7a 8be¥Re N-t er ni nal

Cander 1 med: T UFey B vBRAEE SRATRalEr LRG e TRV nd, b inemgpscc

I N accaigeansovdihf 1 B0 )olve] theQifmoPis, Pf@ibébia le 2dt- 13&35%’&!&9%@%1@&& from
Protei ns of | munol ogical Interests, Fifth edition, NIH Publication

No. 91-tBogpoupcaisisingarf heman phneksatic lsanced, human pﬁmtwhempellmman éﬁi@n
am no acid se enc of CDRItg%cf of . t one -70 VH are shown

SEQ | D Reg” Li} re?%s“ﬁ&‘&firr 93““"“ arly, P%P@a%%egtﬁ‘b&%‘lcteﬁe ition,
nucl eoty i regi on (VL)

(SEQ | [t)th%”ﬁ&%l%‘a%%l c5Ads g@?? %&3%04“354‘ ggﬁﬁgﬁ?gé%sm ID NO 40).

A si gndll1peptA desthed $hrodetetting hajuhes, whith dembtisestindenlingnead I&spant itope
acid (D). indicates the N-term nal amno acid residue of a mature

pept i déclevied from berene sengishiem of ithe antiusosicerdng to YALESH £2) abive, the

@SNSV\PFT d d th th fi
S ey AR M S T AR S et DRedlE Bl Re th R0 Th)
edi tionpohd, Hol?é'&lt 'vﬁﬁ{ 4 9Pl cobeBd4om lﬁ!lnépﬁgédj td?ﬁrlhel’i’tleﬂé‘@ﬁ Sé ?%h%gs)

Human Services, 1991). The am no aci d sequences of

| one IQ5I176€)re‘dttedraatlbhdyvand/nr siR(bddy NSnemt] to 43, respectl veI y.

igure 35 sh t he DNA nucl eqti de sequence of a clone K5-107 H

Shai n vari abMath S t‘tﬂhﬂ)mﬁtée acePIdens @461léﬁho‘f%@f‘d%ﬁ’é@dsaaf?méalaﬁledat

sequen ) | The
t&as d?rﬁg tkfg%l\l%ecéﬁ froft t?ﬁb)gé}?{rx] RGR 1'5{1'1%% F]ﬁ' %%Wgﬁi&r AR LhRer 1t

doubl e-un utam ne [ ca am no ac
resi dugr@dtata oaBéei] huﬂﬁﬁtdofliﬂl cditer GRR neeness dadbsteahd @ﬂﬁacu%muman
NI YPGGGYTNYDEKEKS, and SSVFDY)were determ ned in accordance wt h the
def i ni PPogrsaled caaprit dn additipSe g iueer oflscPrineluiless aofecumenhslangircand a
Intere?Raersr| Flfth edition, NIH Publication No. 91-3242, U.S.
Depar t FSHESIHHC 4485FF h and Human Services, 1991). The anino acid
sequen of r

q g?}%s)o 4@%5%%%%}['{' \%Otilatglﬂ@sﬁé%@%e@hﬁg% tghlloﬁ \?h&?ﬁ}g@ncﬂﬁﬁ'&§§p[elag one
nucI eotyesedaed fioen dfe groabcmﬁsﬁiﬁng(auf thc ahdbodyvascbadihg 16 €9) aid (Mlabove,
(SEQ ID NG 49) and the deduced amino acid sequence (SEQ |D NO 50).
A si gn#ie pephodydragmei egeonding toal3) aboverped dhrueindugaiel eetarding tasihand €7)
aci d (D% |nd| cates the N-termnal amno acid residue of a mature

With regard to the kit according to (12} above, the tumor is, for example, at

least one type selected from the group consisting of human pancreatic cancer, human



Mode for Carrying Qut the Invention Herei nafter, the present
invention will be described in detail. The foll ow ng descriptions are
not intended to limt the scope of the present invention. OQher than
the foll owi ng exanples, the present invention may be nodified and may
be carr t | S a
the int %I‘ra??‘?agé'nk%r%c@is lﬁﬂﬂarlggélhtﬁ Q:EHS%HI{& Rusftad %P&?h&&ac%r da%% pzﬂ‘ﬂ&ulaﬁ? hliman
speci f i gaicteamici micﬁﬁleshiﬂdddﬁfoﬂ, hihe cCOMiENERO aﬁmdld‘é@' @&e&rtéhtt &hcer and a
speci fication of Japanese Patent Application No. 2010-113302 (filed
on May metastagie@pncaghi ch is a priority document of the pr esent
appl i cation. In addition, all publications cited in the present
speci fication, which include pri or art docunents and patent docunents
such asgjigf Besp oﬁQﬁ*th@Eﬁré\Qiﬁ publ i cations and patent publications,
are incorporate hereln y reﬁerence intheir entirety. 1. Summary of
the present iFigmtilorshows thoAsmessurémaed ofboe, atigean bifddky 2affinity (Kd:
(hTROP-2) is a single transnenbrane, t E)e 1 menbrane _Erot el n having a
full Iedi@&%l%Pn323n3ﬁFtﬁo°5c¢w Eﬂébhﬁ&@ﬁf | mopgelopalerpniinodn (Ra{/0hn Abt:
hTROP- 2 e odu her eof are expressed in various
e/a(:fgtggr %grfl AHtrlg &IIKSCS ; )

types d? can menti oned above, it has been desired

to devel op arFightei 2 BheRE thTR@tlalt%%tf'ab@ﬂMIré alip&nhiant YFRYLAIRRE pRoducing

nonocl onal antibody) or the lIike having high antitunmor activity in

vivo. Umderti-BUBBPe? mrrwi(amd:aatlbcndpe woit e $leukt- 7i celle (TROPp2mkgatives) amd HuH-
r eeni ough, an r |y large. nynber_of clones, and as a

(fﬁsm t 7“9?%@5 oy A1 éiggéastparaabfrmﬁtﬁ@ﬂafw SRS, thg amegthistogram

anti -t Ygmi .26 iy ﬂ%yhTIQO]!"Q’ ell Specifically, the present invention

provi des a nonocl onal anti whi ch specifically recognizes the

extracel | ul aFigiegi Dsh®fs tﬁER@thVltil oY iaiGant BROROPLL infdHoRIdndl aftibody with a
monocl onal antibody exhibiting high affinity at a piconole (pM
or der . hmanarAnCiRstiy C@flcqulldll@s@rﬁ -5P reglak. wdnch sndogenewsly wxpegsasl hTROP-

that i nal d whi ch exhibit

Lo 2ot R D st e RRER it Ot Ao, theieh Sty Sh et line only
t hat of T i h a a

of 1/ S0y b RbideR Afibonl [P | BAMoLOTRGR TR BheSbndh $0R38Gm
whi ch ahdioatex hexiebstici gfnhfeloreﬁrlinet\unbreagt onti-h TROH-Rin@ioclaal auiibydyon
tunor - bearing_ nmouse treatnment nodels, in which multiple t% pes of

human cancer Lé@ireé ghows thegreagtivity gfaatansinh BROR imqiifPRGDa a%ltrﬂ?qu’oﬂyth a

1) P t t h
(L) o SRR BRI L080 ol poe AHPCTRL LA SHRLE! DU IEAR NGpRERE
nurber hWR(MO234i 'théd Bell Rarfaedsi The @iﬁl,edfmgtogxaﬂnh@maﬂ@@he CERRBANKD the cell

(http://ww. ncbi.nlmnih.gov/). Information regarding a nucl eotide
{equ_end:lele( SHEQY mnth\lca SQI)OIEHaC)ochm@Odhe(Pﬁﬁla’wI@c|adtlsaqmn¢gth ahd RBE- @pen

s disclosed und "Accessign n er .,002353" in t sane website
LS GesBiTogamh pgeares The Toasdon, b suniing SOk pepePUG TSRy regecional
(whi ch i}, ﬂgﬁo sinply referred to as a peptide) conprising at |east a
portlon ?t entire or a part) of the am no acid sequence of hTROP-2

can be used, Figule grshbesaht yeactivire pifiaieant¢oONPR OP- D éhodoclodab intebdgT (K30 70)
(the entire or a part) of the amno acid seguence of the
extrac altmhlanam @gmmateﬁ caprOPeld lings bEhefidlad hivtegram indéeatéatberreaifinont

Uhe. antioCelErRe YA BT pbady BoH AP ERRb ARt ShiimaotE GRcRiEHSoreh
shown iyt Qn' Bdmteszt}(et flﬁcﬁblg r@ﬁl th@%ﬁl‘ ffe Willf 2N gﬁtl AFidsp 3t monoclonal

positions . Herein, regard to a pepti used as
ant i genntlbchb,/ above descripti on at | east a portion of the am no acid
sequence” is_not particularly limted in ternms of |ength. For

exanpl e, a rEfsH0s8a1EIthe Fsctinky giiap@nbich BISORt2 p@@pﬁlpaﬁ'sarmoalyﬂflé -70)
fromt tlfefthaﬁrﬁnqgn %gfo% SHAEF0GF llnfS:sh?MOBQO Sggd& %4%0 ﬁLiﬁg dWZZ and HCT

116), human breast cancer cell lines (JIMT-1 and HCC1143), and human prostate cancer
cell lines (PC-3 and DU145). The filled histogram indicates the reaction of the cell
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product thereof. After conpletion of the culture, when a

peptide of interest is produced in a cell mass or in cells, the
peptide is extracted by disintegrating the cell mass or the cells. On
t he ot her hand, when a peptide of interest is produced outside a cel
mass or; out side S t i 1S4 d] t , or, the

cel | na%@yéihghgﬁgeklgmgFéﬂ e%@@% f?%%9?%%3%u%#ﬁﬁghé%ﬁéﬁﬁbﬁngth open
centri fhigRigrah @dicah fhckRactiyerofaht efell tiie WRRthE @t hTROPLE Shoklonal
be isolated and purified by a single use of biochem cal nethods
commonl antihedsl. i n the isolation and purification of peptides, such as

ammonium sul fate precipitation, gel filtratiaon,. | exchange 0
chr omat ogr aph@g’éﬁ’d a?ﬁ'fcl".?ﬁ ¢ E’fﬂS&g@%’gﬂ%{pﬂg,an@%@BﬁﬁpF%wicg{néi yntibodies
conbi ni gyt P& OFEFRY. | Obgﬂs 35r %ﬂ%ﬁn gﬁlalwingdé'mous TROPL B€ne to be
present 1 nvention, a peptide used as ant1 gen can al so be obtal ned
by in Virddsteritlyeaxpredsedin CHOK Beell Wefd @Rds il BED-$035 ¥atiRsy (nfodseilgG1)

case, two nethods, nanely, a nethod using RNA as a tenplate and a
met hod @dibiginDrosssreactidbpwithen¢uscalREPdviapmsed ahaIpesitive)contal betibody.

applie such a cell-free nt hesi s ste a .co rciall .
2vei | sl YR B el m EE ey LR Els T FFB getppondary antibody
PURESYSPEMabEREI sttiehBsd IATE AR the BRST hﬁ@&ggﬁ iha&gtets%s)m&%ioﬁ'\&% the cells
system (regi stered trademark; Promega) can be used. The thus
obt ai nedithepth aei-bER OR-Adndmwclomliahtdlddy. carrier protein such as

ovi ne serum al bum n (BSA), keyhole |inpet hermjﬁ%sni n (KLI—%), human
t hyr ogl obul i Fig¥rech hoas thegrigssreastivity of anidylFIRy2 momeclonel gatibedigs

b . ChIA . ) . e

ot ot | ahith BpAEpChNIE KSR 2T, BN BeBfla SR Re SO MRS A TROP-

respectgeng® tohse adhsionieiestprRsie it €O - KT Res 2vdrSERel DalOa ﬁﬁ-l%elfd anti-
or

partial sequence thereof as described above. There can be used,

exanpl éumanpBptAdé maresical agtibddyaBentomoD wkirgos eqddbwepariy) wis ededorsea
or nore referably aope,or several  (for exanple, to 10, a nor e
pref er a"x?lgi})wf togtuey pntihedy, aﬁ?ed hﬁﬁll é‘g%‘égré‘f”eﬂl, 163esg rS'i‘Ctl%‘r‘?ep&e cells only
(prefergbiy. e ( _ l.e.: ~ a e f

110 5] A atailacy SURIR Ly IIGERTP uftiphosd, 19G),"2ha T oBbet 14 GRlakn

or nor éndipaeh elicadehytiomer tie &ty &ritl edchamtielPRPIPE2 mbnbolohl advddypr e
preferably 1 to 5)) other ami no acids are added, with respect to the

ani no aci d sdégiEackslwhitrorelb gerwth iphititoay actyiie wé@ntineFikOP-2 antibodigs

t he pr t. Lnvent] a o0 be.introduced..into a cell

et ST i da-EnabiAgRdHCh Tabtert phBlentiticient St ffipnadhiia? cell.

t her eofmIg@ iRiBAtEARL cHtRI] eeln@ibbﬂ?g%fuse QEGY, ARRYEN idd18N80h Akl

gene, a gene having the nucl eotide sequence shown in SEQ ID NO 1 or
par t iazhilsidquetidd RORr2eaititmdy (Sentadérdz).f oWhibcasmphen: 0 pg/mL; gray column:
urthernpre, as a e to be introduced into a cell or the like,

there el Hgmhb; B@ngghnan:nhégéﬁh dd he agtiviy devey prascaxpresgedipyaatio to the

string cangdiLtion it S enceconnlenentary tq the.nucleotide
sequengfg}use hlg&nﬂé ich?eswtébﬁ%}g %%glbr?gi% e(rQCMO%rIB] r{“g arit[%lr"e o%léqrﬁ)aﬁé%qlﬁ e%ﬁ’lﬁtﬂg%ﬁrd
acti vi tdgviaiona pRI< 0.95, SERENEE(ByhSdeht’s t-test). The description

"stringent conditions" is used herein to nmean washi ng conditions
after conpl efigiie d0 showsty praighzssaronf a Asnsucharsteatiogantercesidling GRS, 59

Cempor S ONENIE: B0t oigert-ARROR SRenisS (TnLb BndRaEM | oned sal
per &t U _ |
Vit ati on can’ BT A0RonSeed e e A RRekr e of Sucrobizbls i corateh rogions

such asfPKYokedllsmBrdyod diowa &appeserdudvexxamp ROnmysiatedy affRf scratching.
exanpl e, a nutation introduction kit which utilizes site-directed

nut age H8E0s (Dayidh sheweeh ehatogsphniakien el bey d2¢ dipumsit algernesitsh®gsawithen
(manuf %géllljlrgeadcob roll g\ﬂiiﬁégﬁgmngus%rlga?lfaul:gamii)ttg-tEei: rm%%}u%(lj. I\/ﬁts%eagés); f) shows
a photograph taken 1 day (24 hours) after scratching and then adding a K5-70 antibody
(1 pg/mL) to the medium. T6-16 (Day 1) shows a photograph taken 1 day (24 hours)
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(3-1) Collection of antibody-producing cells The anti-hTROP-2
anti body of the present invention is not limted, but it is

preferably a nonocl onal anti body. The prepared antigen is

adm nistered to a mammal, such as a rat, a nouse or a rabbit, for

i mmuni zagl o d of 11: i i nal rmned,
s appr o Srat B AR ORaCAdiE TS BRI FR o B e G0, nEon
The sanmmrrestjineact phatsgahpadndibeds srovRith af akerasdeghar ei n. Al so, the
same i muni zation net hods as described above can be applied herein.
One to sixty Hgye 18hd pridearabpia soméch eicuwaeenaliagdusing émaghenalysis

final i ' ' day, t.i.body- dugj r |1 | | ect ed.

Exanpl BT A8 ARk Bt PRdhe BPieaed-atiiahe 3pBits oF dafipis types of
I h i i I

ceiTs ane SRhbRs APAPERLMARUNSIS: 209, <) SRR TR B0 a5

order tssamdrdivaluleydsrli domas (an anti body-producing cell line), the
cell fusion of antibody-produci ngtcel ls with myeloma cells is carried

out. As'hii0snd R&10-81 {y BdepEeitted) h anti body- produci ng cell's,

comonl y avai. e, es i el.ls fromanimals such.as mc an be

ised. he ol B EHBYsERES SR T SIRASER 2af RE, Vhidho RN 485

drug selefdrinéit ¥n £IN0RML PEoEMR icBndh & USRIPRLSS € Fliuse HAR is a view

sel ective medi um (contai ni ng hypoxant hi ne, am nopterin and

t hymi diileytrating FA&LHP showingethordxpréssiom of Ep€ AMsiadthei RK-59 cells. The filled
elo cells include

Gouso. HEPEIHE GFatE] Hecroastin el sn DT IEReEe i gy e heed
P3- X63- - = 1( .0- ) .
Wel om SerPed Aoy andiniBed o spE SR RRChdn OPHE QR oy g i

conpat iHunhdrt pGANG ambibb e dBepioad Di¢kigsie hhd ConSpad@Pr OPfguadsel 1B and C are
Subsequently, nyeloma cells are fused with antibody-producing cells.

For sucheweillustiipsingF AQhtshewing Preoekpeessipncel PsglydoprotedgMGR I of theoPK-59

Ch o s SRRt XA e e SR ot AL Bl Tk B ghigredi G The
cont ai ny1g hio SEMUMAicERG GR! deabtdld Of bt E@&noﬁl?ewﬁﬁtai g&gﬁ%lgfﬁﬁn%'oﬂg, and

cells and the nyeloma cells (antibody-produci hg cel

cel | s) the regt Histoptamd. indicagenehel redchiencef| threatdetlsi svighr efne raapilyurihan 1P-
to 10 : 1, and nore preferably 3 : 1, Thereafter, a fusion reaction
is car rgllé‘d)%%"quﬁlq E%P@e%&é%ﬁl%cwcps Phiarmpinggnb foigare ALBl emwith an

co R R D SR SR e 1
addi ti @Rowk IFASS alnaGyspQsiai Whieht e FRISS9a8dlisbRede Bb@StE Gt dlged SHil1s pWhdrBatic

nmyel oma cells, enploying a coomercially available cell fusion

ppar atcascartsterh catliharkess, eh ddTCrleheled tanhichemaro @ DM ot dwd g B, Biosciences
el ectraoporation). -3) l.ection and cl oni f hybri donas .
Hybr i dgﬁﬂé‘nﬁ’rgeﬁ%t éﬁ(“gsta a‘?“g'@éqtl?éjgt é‘&P%Pm‘?‘Pt h@gé& |a§l¥ pe¥r (BRe Bigsciences
fusi on proaatRRY - BRhenilbaoR Plousehep! | e i
suspensf?hon {nrsé%g):)pr opri at er gll F&“@‘ﬁ lgmﬁt Lnfagrfag%@{eﬂfanp e,g gﬂﬁegg:tﬁ%ge\'}lllsnlen
serum each faotisyy RPM - 1640 nedium and the diluted solution is then
di spersed on_a mcrotiter Bl ate. Thereafter, a selective nediumis
added to eacKigwe|12 wheve thpecwwdyasion o€ the dintintuimorapiiivatyr pitaeingvel anti-
exchan i tth_a fresh aon ul ture.l rried out.. As a result,
oo ox Py wngEGEM, ARhodih el Kty ERAPRES IRl SRoRedarReR ‘reatment
sel ect inRieNPeliAgPKCS ksl19r owi ng from the sel ective medi um can be
obt ai ned as hybri donas. Subsequently, screening is carried out

to exam ne whigunerl2dr shoots tre thntidoarky ¢femeidrngrowith lnfRATR@R02 gréup (mouse
present in a culture supernatant of the grow ng hybridomas. The
scr eenilglg) &1d a Ko7 ¢ adminipiatigesionp (r atragmeluect steaiiang deyiationdr diTheasrow

et hody, A0fed B Sntibb&y SERERN-ADAFLESH 15 pn0ty pArdd BUL 871 1y SluhiES-s +-
test).

Figure 12B shows the plotted tumor weight of each mouse at the time of the 21
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In the case of the ascites formation nmethod, approximately 1 x 107
hybri domas are adm nistered into the abdom nal cavity of an ani mal of
the sanme species as the manmal from which nyelona cells are derived,
so that large quantities of hybridomas are allowed to proliferate.

Ther eaf §.er ioh8Sin f | i
S48 (o6 0 T B el B ! 29

In the a Ion net hods,
necessafalué @npeddhl Ylok NiadrRBtdsbodieant Reuant ihativrd AdvRGoRUT kkigd yo1 (by
appropriately selecting a suitable nmethod from known met hods such as
anmoni uydentfsi-eespr eci pi tati on, ion exchange chronatography, gel
filtration and affinity chronatogra , or. by conbining the
above- nenti o éﬁu’i"?‘e]t%%’(ﬁ%'.s t?‘%-e‘g?l“ g?’ég? %IWD(SH%’F%?@UW&%O%@ gﬂ’i“? Kot (A),
acti Vi tyclone T6-16 (18) &4 h oG54 180} ht | IsQlE PR-
an anti b%gge havi ngg)anti ttﬁrmr acti \%i t;?leﬂﬁg%g&g&%fﬂr%ﬁf%%teh{&eﬁg@nﬂs% PR
"ant i - tigeellsactThe dyyibals @3 eadibseeiarconoroimgadupphowsct s @)f akd khd Hignbol  «
t unor CéU.S (cancer cells) or activity of inhibiting tunor grow h.
Pref er rleld iadigaissea ati-BTRRPPaAentibedipdministiation greepuddhaetiow inythgferaph
i nhi bi t.| he, grow h.of cancer .cells.and activity of inhjbitin
tumor angialssnag a8 adifbGhiff medict sl b motacBisnt d5eohp tehrplot
the antihbRdis @fmédievaie sebndaly §8hQEh, 1 S+ ald @.otsqwém&&lv,s@n\tm).t umor
activity, includes various types of known human tunors, in ich the
expr essi on ofFigiROA- sholwasthb eealuatinh iof meelantHnemby petidfy sfig kldueni-70 (A),
For_exanpl e, one or .two qQr_  nore of

éﬂnmé:] :[?;948%3378@ '@m ;a{ glﬁlai - t—ﬁf%gtla@ ideRagrafhpicuantion BRdelsvewe PX-

and hu rea « L r r hC Cancer ~n
o mor e or dgr SYARE! <@ <RI ELEL PO ol Wi RN SR U SRS
a recuriidiohtes aicC antiWTROPE! astigidyC ag@iistatioth@raiy. | bosly afowt € the graph
present invention is also able to exhibit excellent antitunor

acti vi tidigates hass @ntihedss adfminigiratien period, angththepnewerica wéluanen -eaghpylot
activity..in vivo can be confirped, for e | e | oyin

Furor - GRPRIR 2 FOSOAE hotOs ittt radbry00l e ShRERE 86 s of
whi ch desi re@i%dferqrs SR StHAKAIRERA Jff ARSRHARLRR 4tV y d¥eD cRYe K5-70 on
adm ni stering the antibody as obtal ned above to tahe r’r‘guse. I'n this
case, txerogmftifrodentivayaruetreatment stoee BdisimgBadPat 2 kyllaf tEgutehESA shows the

transpl antation of tunor cells (Preventian rmdeléil. Alternatively, it
may be tERfeoHIss of Bumos grepth ghpicopirahetonat(monse {8Ghamd amSedl edministration

reache redet erm ned vol une ( Treat nent el s)... The mnistration
et hod b BEBR R Wt L8R T NanFRHc i e TS v v
once ewar yntiHadgeadinmistrRar Yerdhle Weelp, <ey ol Y(byeRnfRYEs tOfest§Y EFdputda 5B
weeks, or by a single admnistration (only oné tine), at a dosage of
to 26howys ke biowky cowrisg o tumioa growtlapé ri comtred | grawgmi(mosse G oandra Khe/0
ike. In the case of prevention nodels, the presence or absence of
ant i - t AHBHNISEREA U ip (iraimeRjanodis{agneanialye Eviandarkdevatien). onlhe
t unor L r 1 . Je. 4 ol nt
model s P he O e e S EBELy A0 MRy et P LIRS Sulenl RERMEE )
thereof can Biueydlbusioads tirseescodepetd®it adi-tiiBor activity b at d18ndKES8Mion
invention, a preferred exanple of the anti-hTROP-2 antibody having
ant i - t §eResraBmreyanyionmmedalpusisg £K-aAwcele dyThe vohingho £ heimer is exprsisskd as
sequences of 1 t(a 3 @f .the H chain V region thereof are shown in
SEQ | DA MR vaug & siggdard deyidtiqe| v and/or the amino acid sequences

f CDR 1t : i i ' I
0 0 PBigdke 164 _J.homfmqe t¥né @&?r@@ o?@%@P%;ﬁﬁoﬁ?\é%‘m&H&cﬁg?ﬂ a@d K5-

NOS: 41 to 43, respectively. A preferred exa

r egi on70 sdatinistratian grobpsegi diffeesinsiostd (imehn MatueaRiskmdacd deweGo®NC e he
shown in SEQ |ID NO 35, A preferred exanple of the L chain V region

i s an BTeWaindiogtesem yribodnadsrinistratien peeodni id adl- e fagSament’s dogh), i %t

SEQ | DP’%.O?Qby Student’é‘%-t@&?.t her enbodi ment of the anti-hTROP-2

Figure 16B shows the plotted tumor weight of each mouse at the time of the 17"

day (Day 17) (the final day of experiment) in the test of Figure 16A. The numerical
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Preferred exanpl es of such an epitope will be given in (3-6) bel ow
(3-6) Epitope of anti-hTROP-2 anti body The type of an epitope
(an antigenic determ nant) of the anti-hTROP-2 anti body of the
present invention is not Iim'ted as Iong as it is at Ieast a portion

a1 oottt oy Radl blotchuicsfis, T HAPR:fu 4 BBl che Rl o PUEREIER] Yy

of am rgrasitdse-gkt)posi tions 252 to 260fromthe am no aci d sequence of
hTROP-2 shown in SEQ ID NO 2, nore preferably at |east a portion of
a region condiigmrierid sfa sohematiaoiiels odta hpowinymonse dhitneri@ A ROP & prodein tused
portion E a region c 5|st|§1g of amn,ﬁ,]djamds tp SIthI’lS 100 to 274
(exceptfl8f CXPFEYEYn SOnSIER AFAUSPCS oxpaiysthyrogigylin ppeosregien; TM:
260), apghs ?rfl:ﬁ'gﬂe fyg%fFQh%a@élldlﬁ% e}é1 Shé)hll@d 9%%58 is a polypeptide
consisting of amno-acr'ds at positiofs

consi stdenge@ffrcammm@mzdsmeetre@ometopmsfeg% i;sca BOBpepladd Hetival F¥m mouse
preferred exanpl es of the above-described epitope include a region
consi stikgPe aTﬁm@m@ieﬁsn ghe F}Wﬁt ipesition30f thepscheanatisgview o06rib¢ shimeric

of am no Cld |t|onsl 6 are onsjstin f am.no,
aci do. dro b el 3 30 et FumBerpth ritshE R A0h:G Hetekin g Berigivgt in
posi ti qRs |okod ﬁo@nib%othel%orf%l@ﬂe§ |iinb NQidPhuABLEY ACHFISOBL Qﬂﬁéﬁl' ons
193 to 206, a‘region consisting of amno acids at positions to 56,
and a porti oFiguwapiBsishgwsuclie areselgi osbtainndt bg ddemifyiagi chns egueiCRODE2
TROP-2 shown in SEQID NQ 2. Further particularly preferred
€xarrpl @é,on%&q%eanélbpé@bé@\dleaﬁgm r§iRg hamaﬁanta'&edghmerpog“mrbﬁs Asing
to 65, I@Elﬁf@j O&Ilgogfﬂﬁﬁ! Q&S%nt@'m L QPreS 'eq qa‘}'{%ftoggei ?I%Sltl(r‘, eéﬁg);g-f‘-c

regi on consistin am no acl posi

consi St(hﬁhQ’KﬁP-Qm:ﬁQ)raﬁio%e/ﬁﬁmaﬁsbﬁmﬁ@ﬁ ﬂf@&)fi 9.3 2Qnh PROP-PH! bt ABins, the
conprising such a region. An anti-hTROP-2 anti body, which recogni zZes
the aboeastidéyovitld: antedil 86% -2 bherdslaml ahigbadiov srodesr thbdifure gias studded.

portions conprisi chre ), has high internalization activity
into t %%1“1"% gB'PP 35‘,%939@%%8‘% it is extremely useful as an

i munoconj u
B e e
ant i body anfantileT OB emMbnoclv et imibods. an anti body havi ng hi gh

anti-tunor activi h%)l n vivo at a | ow dose. Specifically,
pref erabl e thdt NIROBZe Lone @ermaﬁirRtnmmnfmusgoglym@tm BIR@P-tZurﬁ@ne were

Tore. pitidgh S BEKP Y kS P FAls Rt Hofy BeRopmied R il cetls,
parti cy ahlich e eﬁé@%b’e fhiBstt 31 O%dstar ﬁ%ﬁi@ak@19@%°/qﬁyreqaﬁﬁty ﬁnggf@,

or nore)) at a dose (as a nake nt 1 body) of 20 ng/ K§ body weil‘ght
&ess ( et @&F,a09-96 Hadngsdd 6bdyanmwbbdies with hEREOP- Muppqsrr@fse) ahitly himTROP-

ng/ kg hody and_further prefer abI y 1 body wei ght

ht or | ess, g
or |es&jh v@%\hﬁd csasel andowith hirE ROPs Ak r(g’“éﬁ*il ) H‘B‘éeﬂtu‘he As” Hapgtive
the tugg ‘}#J}FO%EZ%' el %s@&t ' i’ﬂ t13¥gu(n{‘)l9?$8 81% 1%% h"l nhlﬁoﬁoe{nd T6-16

exanpl oW ng rtory

activi amﬂs&@les— wifl) hTHc(»pizmpﬁppe@I wm) owlthumrer-gtE @iidant bél..‘WYand with
admini stration group) / (tumor vol ume or tunor weight of control

gr oup) M RIQ®-2-F (lower [cased dukist Stadied t hésamagahirﬂcmatmlamomb@bg(}ﬁ:f wahesed.
present inveption fer has .ant i.- ivity on two or npre

types of hu g8 hEr iRy g’%&%l%ef!l%gﬁ%? g hu Ay TOEFRZh UFTHFSy  Eupan
line i 00041 fidsHb ta‘?{ﬁgc s Whre& f it t taifetf Yift AR Andi YR O hnolnbgl%ﬁalaﬁﬁt l?otdy

| east two types s e group consisting of various ty

of humalonpats-6eati. c (@gruked, @ ¢sobhaw@s, (OVKRIhepr(esitat)e (D@ﬂ@@ﬁeycghéduua)
| i nes, hunman col on cancer cell |1 nes and hunman breast cancer cell

| i nes. (ISpparickéasalFyprogtase.elG)elladdermpte sorwil, §1)dieattu fBnlivarntoragnéfidation: x

I i nes b&&)l ude at | east two types selected fromthe group consisting

Figure 21 shows the expression of hTROP-2 in cancer tissues. Human cancer

tissue arrays were immunostained with an anti-hTROP-2 monoclonal antibody clone K5-
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In general, in the case of a human anti body (a conpl ete human
antibody), its structure conprising a Hyper Variable region that is
the antigen-binding site of a V region, other parts of the V region,
and a constant region is the same as the structure of the antibody of
a huma we c r ri eS| a i rom
ot her r3316n3| ﬁw;'l s?ﬂAbEeégkh%nga@@% lﬁ?{gd: Sglpér{g((gj %%Raﬂgng%n%aﬁ)gglﬁﬁgwpdu%%i %ﬁnﬁer ’
known, (@)tpancratioashnter, (P) @aUsi Bsh@eNqDEbldeNGesancBA (HBI HroSRARRdeR, (1)
humans by genetic engi neering has been established. A human anti body
can be whracwmedy (hegnidicangh:ex 16§) a met hod using a human

ant i body- produci n use that has human chronmosonal, fra t )

conpri siyng tﬂﬁg@rgg@go Sgo‘f'ﬁet éﬂ%itwnahda‘?ﬁlvet%i(’i df <lPRe %s@nﬁ ISRgJe
I : i i 1977) 16,

(p easeadiﬁB%’EnathEﬁ@eé?_&ég ﬁe%ntﬁln moh%% ‘&E@g_@ﬁ@?‘f‘gf% ( )

133-143; Kuroiwa, Y. , Nuc. Acids " 26, 3447-3448;
Yoshi da, H. dtigurel 22A AhbwaltirteldoursecdthainagyforBatos iandcnplli @dup (mouse
Aspects, (1999) 10, 69-73 (Kitagawa, Y., Matsuda, T. and lijim, S

eds.), l&OGuM) ang il T 7P@dministration Boonz (KA, (a keastvalug £ stamderd degsiation).

Acad. i USA. (2000) 97, . 722-727, etc.), Or hpd. ,of

bt ai il FPRBIEE S Ao AU el hn e b ot Doy StEGr Prgmm = P <

human angi pRAgldR af-Yestp! ease refer to Wornstone, |. M et. al,

| nvesti gative Opht hal nol'ogy (St Visual Science., (2002) 43 (7),

2301-8; Car mdigurS.228t shoats. the Blatedd mgsriweightneft daoh alouSe mothecismarnd the 28'™
r ot eo%cs (20083) 1 %,2), 189-203; Sirjwardena, D. et. al., s

Opt hal M8V &Ry 29 06he Tinelodaysgf expepiment) inpthe tpst of Figure 22A¢ h&* dasd Bt (by

t he af tﬁﬁ%ﬁisit%égts chinmeric antibody, hunmani zed anti body and hurman

ant i body, e N-glfycoside-linked sugar chain in the anti body Fc

region is pr@igiraliaC sheweaind Bairbe of fuibt Ghrrhdifesh rasSmbte M Adohfol

N-acetyl gl ucosam ne at the reducing termnal thereof. A specific

exanpl €rowp anoase igso @) eod di ot Khg Oofdngiaisérationl grgup €C)mbiThartrrem indioatys

nol ecul e§ c\{\/nigh. hgts, .in the Fc region of the antibody nol ecules, a

sugar CREPRLY ATRINIEHAY e position 1 of the fucose does not bind to

the position : ] L !

the N-gl ycost dirl PRen Sanar MHabEr SAREPo£h on KEP thiiinb AR AGmth

abl e t enslefguding oioay coigar caneeABDBME88cteillyi ty. This point (the

characteristics of the N-glycoside-linked sugar chain in the anti body

Fc regi on) i §igrerZSdashews tsee covrse d tamer deemetion dn apesnjiel @granp (mouse

A I R T R .
b J
i nvent figR drfow NAHMARE anNadtiRdGUdrRRMrRhnt NgidAr esenp 4 BVANIYO8tudent’s t-

Herein, the anti body fragnment "of the present invention has bi nding
fctivi tgstt.o hTROP-2 (nanely, it is able to bind to hTROP-2) and al so
h

ti-t L\i i i inth f th ti-hTROP-2
e oy o PR ol S e el P
anti bo g rii of t] poky
ant i bo%ygpgg%#?-%@%ﬁz&#oﬁfoc glélllgfé%t nq%gééﬂ(dr%%WQ%% ant :}‘Jbgg)?/dl (by
f r agnestudiaristadstf.r om the anti-hTROP-2 antibody of the present

invention). Exanples of such an antibody fragnment include peptides
conprising, &aguae Meshaws thpopntiidamphactvity Hab cliebKS- HGab'l) an ¥enograft

i abl e f f. i i ngl e- st ded tibod H
hai n. e s SinE WA 2o o and an L chaln V. regi on
etc.), sckv, nguﬁ‘é’@qlﬁ SRGFY tiﬂi%%ﬁrse A$RUmbR fomsatidd ??C'B%oﬂﬁjoll I2&6h }F’/lgguse

region), and a conplenentarity determ ning region

is an G @dynd hagTents sdrmigraiinegrobpiOe{ohkanfakppr eshamideleviation).

50, 000_havi ng antigen-binding activity, which is fornmed by binding

about Jhﬁa!rlrovonndlﬁ@tewwemﬂbﬁgy ahmjgisyition@eriodhai™l B o 0198 ot Prudent’s t-

chain Yésg a disulfide bond, anong fragnents obtained by treating
Figure 24B shows the plotted tumor weight of each mouse at the time of the

42™ day (Day 42) (the final day of experiment) in the test of Figure 24A. ** P < (.01
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3. Preparation of antibody-drug conjugate As an

i mmunoconj ugat e prepared using the aforenentioned anti-hTROP-2

anti body of the present invention, there can be provided an

anti body-drug conjugate, which conprises the aforenentioned anti body
and a s @ npound, etc.) having anti-tunor activity and/or
cel | -ki |iﬁ88§@f§€F%§: It is to be noted that a conjugate forned by
previ ously prEpafd NYsieaedthefantid@nadr QCENRH bif aNgehaM i 18ady x W) ki@ aiht
t he af orenenti oned substance having anti-tunor activity and/or

cel | - ki mpilelg vaingi SWVEG0 cebpar at el y, and then combining them is

general ly reﬁﬁrredz %g an.innunocoqtu ate, On the other(ﬂand, a

conj ugat e obt'dPHEd %‘g ShPYStHHG SQUBEoteFNtoormation dn A cerieql group (mouse
cubst a . ANt ‘ . R N

an ant | oy end Bt ey niARkuibh e ABFCD (K E3hcan e Bk ubVialiB),
t echni qhis; arsowdadicatealhh awtibédy adeipstespnaserddsi g € POD{IBE Btudant’s t-test).
fiision protein), is generally referred to as an i munotoxin.

Exanpl es of &iguiss?dhchonavheplefind tumeroweight iofiqaph imeysgds the time of the

doxor ubj b lic 1 CL D it cin C ristati and di ti

i sot ope‘h?3 Rﬂ?y @Qérﬁgﬁi‘@%ﬁnd& ({Eﬁlb%ggn}?g\t)ﬁu WgthSéF?t-‘%i ]ﬁg}l’f’?gzga& i 8?@? 06

i ncl udepsaneddnrs tLasgf)ne, pseudononas exotoxin, diphtheria toxin and

radi oactive isotope (RI). O these, saporin and pseudononas exot oxin

are pref erablEigusezb shtres tthpeosd-dRperttaui agtiaamior taotivity adtd elong Kidoon
ell-killing activity is Inot_particul arly limted, and exanpl es of

such RIXSuRgrafigecafment models pising SWi30g6ls.” 14¢, 186Re, 188-e, 189Re,

"R, o7, 1030 A6RiheS IR SRR S Agn 1Y st S i (hropse
165Tm’ (367 W) adBTAKC 4 Adminki7aion #0840 e B3P, Hitutisd 1! Rmel

17111, 105Rb, 142pr, 143pr, 161Th,, 99Al, 57008

5la, S59FenearFyalngSestapdardideviabnt, ToBrarr®36Wmdit@9ybp ab6ibOyy adiidPistramain
223Ra. . * <£@£&d gor IEF‘I;EOdUCi ng an anti body-drug conjugate is
not |imeied: Edr YeStudentei iE3Yof coupling an antibody with a
drug via a di i rﬁ];&? i l,ed. .

af orenent i onel:géug%tl - _?_I%%%s (ZEH% Hiﬁegdy 0 e?%gﬁg%?g%?%drﬁgnﬁtitg% t}n%e of ife
excel | enf day (Baye2p{therfirei daicfatxperimeat)i ivi thy tésttod Rigi@ed6 A .umdIP < 0.05

cells that express hTROP2. Thus, by previously conbining a substance
havi ng (BnStudenksi-ta#ti vity and cell-killing activity with the

anti - hTROP- 2 t i bod it,becones possi.hle.tq all uch a subst ance
(o di rect |y ARk Oy ape BETERgP BB St £ BioRgCH 7R SR o pipdCtr B Rene
ant i bodyodbld/8siaS WY ge1Rf the present invention is extrenely
excellent in terns of ability to deliver the agent to the target

unor cel | s. Figure 27 AT$lewsithe rangit-fupstri aghivity toif\ai K§-70ranbibodly las adainibeation
eval uated by fl uorescently [abeling an _anti body wi th rhodam ne or tlg
I'i ke aﬁlerefwi% oS FUEE\A MCEhe TATEr UBTSy OB SWROT dPImaiipn Bt 81 $oitql gronp (@:
t he antj [ .a_f : 1 op8s. |
Vor covar ety a8 s 14190 BIRSEAT ERTEIRD: B0 ity SSrup daameanonlyr
ant i body sthndgrdc dejagishg, Thera&r&anh@kigO(frb@spu@,vild,ecmm1e}n&ﬂdoq®y indicate
fragment -drug conjugate, in which the aforenentioned anti body
f r agmesdmigisiyatéen pha Kado antibadyant™ Body:05 bytudenyasrtctesto t he detail s

of or erent 1 onE Ry BT e oA AT LER o R, apingration o a K30
appr ophhAb&dy at adminisiativh eg\?f{}s ?f Bn&h@veﬁig?&{ H@ﬁg'nﬁZgP(jd)tcl}eoq%é %@&r}t two

speci fication, such an anti ragnent - dr ug te’is a
i ncl udekeks (@req bid)i bady-closgl coeleuER) dnditatebe psmeENdroupV@NdusegGS. 10
Phar maceuti cal conposition The anti-hTROP-2 anti body and

ant i bog/kighutp BAR gt ottandsed dewistinn).i nllenfilled aavcavhesds (W aBapefi V8,
I ngr edlar%l t2@) %94 ttﬁc!’: %%gn Iaproevh%%lsr (@C G]\ﬁje}yls(\ﬁflﬁ? %gg%sll) tih(%géte administraﬁgg of a

K5-70 antibody. * P <0.05, ** P < 0.01 by Student’s t-test.

Figure 28 shows the dose-dependent anti-tumor activity of a clone T6-16 on
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It is preferable to provide the pharmaceutical conposition of the
present invention in the formof a pharmaceutical conposition
conprising the anti-hTROP-2 anti body and/or anti body-drug conjugate

of the present invention as active ingredient(s), and further

CONPr i SkdHhopaPRALTRGR nRictAldiNe 80eaRt@lllse carrier. In addition, the
phar maceutical conposition of %he present invention can be used in
conbi nati on wWrighrekZ®&Awshaws tinteururseagfmingr Bymsticrhinga caitbol pecup 6@ nfouse
hi gher anti-tunmor_effect can be obtain Tar get di seases

d
(1 unor SIEO) A & B 61 KoAdmN SRR BTeBP (o5& e/kg ol ol mafke,pkbsthme/ke) is

i nventi IS | ied, Jinclude: .the aforenentiQned vari.ous types of.
cnovn HIR® @D RishE a8y S tR® S RHERRC TP Rrrth 15 RaY PET tibody
previ ousdnyinRe@fiosetiodmed: pAapne _yh?ch&ent%tete@(). two or nore types

sel ected from anong human pancreatic cancer, human prostate cancer,
human col on dgueer2&hehdwsnthe Hoked tunnareeghto eqshmowselaathe/time of the 43"

preferable, Su rget, di sease nmay be a single_disease, or two or
more di @aa@%@f %)ygtg%%&él/g%Bgaxl?fﬁ”&%‘%il%lﬁ 3 ORkleses dA. 1 § ar 48t (by
t unor & _fLepurrent cancer or a netastatic cancer. The

phar rra(r:%é??@aft f:egﬁbosi tion of the present invention (further, the

anti hTROP- 2 dtigudedtiysiend the aafit tubedactlvitg of arjlagal € 16fort Yo 45 BRhtment
invention) can be effectively used as a therapeutic agent and a

di agnosnedelygsing B¥484 eddbsur rleme exmeepf wmer femmdioat inca cantwel group (@:

oxct pi dnedec teh WERRIE g sy 26 GOCRRIG adrifisietin erdiip | Touilid, 4
preser Vngtoidy% %@t‘ﬁ%{ﬁean e bshddr§ (tevidfiofl 38?‘?4 &m@h@ﬁagﬂsgp'ﬁgg 189PNt4,

a sweet ener, ener, a corrigent, a so I zer a

addi t i s andiSi8hgndnke amrows(Bayy pes2@f3ls uath 40nindiests admipbantime o 0h Tl 6
conposition _can be prepared in the formof an injection, a liquid
agent , aéltlgag&m Admjnistratiem syasrcarted epliPBFORVErY thigegrysdeothe TrRatel group.

phar macegt. £0 i »pbe. adm ni stered orally or

par ent gfgﬁ @?gﬁnogﬁg?bﬁgyﬁflg%{}pﬁrt& eral admnistration is, for
exanpl e, an iFipaet BONsKRPIths| NHi-atRoOactiPif SFftd RN M RUD €8k Sxenograft
which is prepared by an ordinary nmethod. Such an injection can be

pr oduc gdesntigngsedals neing hususmeastategDUnkd peadlsent anti body in a

phar macol ogi cal | cceptabl.e carrier. such_as a narmal saline sglution
or a comrerci%%‘f‘{? 3@%&?% tamg;coprse| A JURQE &HTmediog 1h Greoniol grqup{@: mouse

I n par yLey!l.an, inM§hs . i - fr i ? i ‘s

anti - hTE%l)-l’-agl alﬁr?bodﬁﬁo@}%lﬁ%? %?'Ilggsle%? Hpmﬂﬁ on\{n('f\a pggrlﬁﬁgnc_upg%l P?ﬁd %%Vlatlon)'
ant i bodhefaragmendicatied n antilpodynmieigist @t iongegiotl) PP adndn{tst Student’ Hi-g:sH.
l'iving body, a colloidal dispersion systemcan be used in addition taq

he af or enenfFigied0Bothedsehe plotmdammer suligldiafsackimnyee ot the tépe o&pha 40
i ci f f f enhanci h bi | | f
comounty (a2l BB AT Bh eSberFRGRT o Mg ta3f o Fopbug Fo L en 510.05 by

ef fici eptdentisrtarsporting such a conpound to a specific organ, tissue,
or cell. The type of such a colloidal dispersion systemis not
limted, as Foqgeasl shows tlomabadtysistsedbitdryaaqpivély of astiohe KGG0| @i diakr
di spersi on systegw’ ncl ude di sp? sion systens conprising, as bases,

pol yet MAtRHRIGMPABIS usingBlrShealseul ar conj ugate, a macronol ecul ar
aggregate, a ul.ey, 2w re,.. . | i-pi ds_.incl udi an
agaregate, ariARACapRLL b SRIPHE! ARy AL oMl dSuiolbe) ot
Pref er 1g0) eXpaid 8K 270 Sdedinidtra@bh ?r@l@l gqu, SREESWere kel 6w ddhs e the cell
multiple |iposones and the vesicles of artificial nmenbrane, which
have aitragfilestatioh. efThe efremts|ipdicatnsyeo métagatsuficia conpound to a
specific organ, tissue, or, cell (Mnnino, et Bi ot echni ques, 1988,
6, 682; B et 3&5&%%%%51@%“ BF%&FK/é’fa[ﬁLe%?Q,OI!L@iQ’@Rng 2godely using
Lappal &ivpesh kgl whid ke 're@lrrdf Scancd® Wod A3 afibt UdnTRRRBR % P ihdiRean

hydrochloride. This figure shows time course of tumor formation in a non-treat group (

#), in an irinotecan hydrochloride (40 mg/kg) + K5-70 (O: 10 mg/kg) administration
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Hence, the anti-hTROP-2 anti body of the present invention is allowed
to react with a biological sanple, and a signal of the reacted

anti body is then detected, so as to detect a tunor. The obtai ned

anti body signal can be used as an indicator of the amount of an

anti ge t a T. - 0K

e TR 1 i Wb de R e chlofle {40 il hofee L1010 peke)
the pr mmmsltmmentgroap (4 niczt, valud roltoglagdldesaniphy CDhd egbRteads @hys 11,
anal yte froma subj ect, such as a tissue section or blood used as a

test taryend 17 indicairadmipistatianod irinatessn hb@eyhlmldeheTbeé%-aﬁtantlbody or

oasur B SPRLIEG B R SIERY On5 et bR O Rl L AR
of an gnlicaen adfantiBbey edmikismiMedidd) tire<i @, egbcad. 0?%&&1%;1“ ~test.

measured. This measurenent nmay be carried out in accordance wt
known i mrunoel’sgw Bbtshous. thEmDHmebptIdﬂ sequancoprieei gdobatKHA0 H chain

i oNEBABIOTREEST, (VD) YR ROILh NeFot D Sk BB cledheAB oot eyamge (REQ ID

i ke c bgsyise BURRES I

and thagoan gntﬁqbscl) é’%gm%’ IS exp?lggtglelgs aﬁ%gg%@rghln?%% P%Hﬁ%ﬁ-b ég)
ant i bodydichas the I\Iitel’rﬁ‘ﬁﬁdlyanﬁiﬁb ecietesidienef Mns@urcaitpéidt | bTdy OWRSLquences
concentration or anti bog\é titer has been known nay be used as a

st andar(gndalinedio/ YVEAE MHUBSRSETHRAIQRFKDheandir 8 AdN)iMsozlydetaymiped in
xpressed are i ve.val ue. th the standard Iutlon

Gnd ¢ necsndiyfe R he oilions of King . Ricatehdia Tt el Tamyndhsica

anti bo n [

a0t OSBRI SRR 6 LD QRS 9580 AR and

Exanpl édundn Suolicesadbdl ymTieaanay ddid segieencbeo ECDRAL methoflthet denEK5-70

met hod, the RIA nethod, fluorescence immunoassay (FIA), and

| uni nes‘é%ﬁ&"e@%ﬁb%@@é@ NGS: BRdee 3, respettivebA method is particularly
referable i ty nd sensitiv

b esent i nveni¥f 34 0% SPERITNA" Bclshtiid, sEEIREL 0 clangy 570 N hain

di agnosggiabMSiepd it QLSS IDORO: 89y lahd Akt AeMEtdminb & caf Qécf\‘iéﬁ@é (9RedD

detection nethod as an indicator. For exanple, when the d tion
resul t NQcéeds A sigred qreptide neghewanidaitaliosal Tae ddublstpderlinéd aspartioracid

is defi s tu Sitiv and whe detection result |sless
than t r@?pﬁna nﬂienz\g af iR agw YF%IS‘F% odet |IH%WI%SPSPU%r CDR
negat i of

\§§ nenled deAnted ngg ei’hygeve op?dég%g iy ellehfettef'r?mned in

certain t ype of tunor ¢ S the

st at e eatvrien@vaithahedefiditient ef abhher #lf (Bequeiced of PBfeinsi &f l&BEnological
herein to nean the Bresence or absence of the devel opnent of a tunor,

r t he Ifeegtediftbre RIH HabdigatiomNes 9 1s 42, fU.6. @@ﬁﬁh@gt @ff Heépith and

St at e at oL in resence or absen f

of at Siicenfpdls: giR BEPE A sRno FECRRyF a8 St R TERes
the preqea&%eshgtmeﬁmenqtogeaﬁ% 33! Rspdfidehne presence Or ebeenee of
recurrence. t he af orenenti oned evaluation, as a state of a

tunor to be El@kmaseshomthﬁ oBNA;Umbh:oMy fequasicect eoblén@rﬁﬂi-me? H chain
af or enent.i oned exa or_nultiple exanples may be conbi ned and
sel ect yatial] ﬁé%ﬁoésfgﬁéb@ﬁ(?é@sgﬁbef@faﬂéi fhSrscedAMBRD vl wateRPeD(SEQ 1D
deter Ng+Wh r. been

mNrb ?53 % ng ;Wi)&e fs oh}ﬁ”}ﬁ it gbssvaﬁﬁle usége Egeéllgf\é\% %E.g?tsr/une (Q)

r ef er ence er m ne st andar

based aniitdies ﬂﬁtlﬁltﬁﬂﬁlrﬁﬁhﬁﬁrﬁd adidresidut of BhRafleepesti®d. Mphd @@ﬁ(“éé’qﬂeﬁces
used as an indicator that indicates the progression degree of

cancer {(uBgsléntdon S¥ Hé/Het BEXR@GGYEMNREKFKS, taaldgétS‘Wﬁﬁweofarﬂdbermmed in

cl assifi ed into ceré%L n .di seggg st ag nd it can be eval uat ed.
Ot her wAS¥r %eé’éﬁt fationsg dgapenses Pt Expteins of Immunological

di sti ngiilrd AR r@dﬁe&ﬂ O PubliBdithd RED o1 eMC NS PR eBY AL 68 HaRh and

Human Services, 1991). The amino acid sequences of CDR 1 to 3 of the clone K5-107
VH are shown in SEQ ID NOS: 46 to 48, respectively.
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The expression vector (pcDNA3.1-hTROP-2-nyc/ H s) encoding the
full-1ength cDNA of hTROP-2, which had been produced by the
above-descri bed nethod, was introduced into HEK293 cells (RI'I CEN),
HuH 7 cells (HSRRB), 7E2-C cells (described in WO 2005/ 052156) and

CHO-KI cells Iﬁgﬁ?q%  shd s "Ghe DN ROLEAEATAL Se d(ﬁ%)lge r330%Mne K5- %I L cham

(I'nvitrogen), selection was then carrie ut using an anti bi ot

(418 ( genabic tegios(BUP(SRY)ID Nakr4yfdmelr thealedatdd b, acymlsequeaicat(BEQ ID
expressed hTROP-2, was establ i shed and obt ai ned. [Exanple 3]
[ ProduckiPorm0df Aetigrsl pamiidepiscthemn B itAIROP. ﬁleeslwldwmri@nlwd raégar@m acid

A f.th | | I
e A5 PR €Al AekoPaBl GhiE i R Te SE ottt st The CDR
posi ti aRgudnded aﬁﬁrﬁﬁmmﬁmmmm@mg%w SNOWP AT wekud B ed in

2) was arrpllfled by a PCR method. The fol I ow ng prlrrers wer e use
t he anplccbidaaté snth therdedindiqmsiofefababet alt c&equgcesom?‘@homlmof Bnm@ﬁ&@gidal

N 5 Taterests, il patiopoNAt Dbl At RROVO, BL0etbi o I?pfa%m.éfe&@aa and

byt ho DRSPS, 20 hLT HEVEARE R Bibenddtfor PR { ROTREEPRLE KifT0r

it was Vhare ghovid ileSEQSIDNO: Aqub &k, fersgNAwew ed trademark) Gel
Extraction Kit (Q AGEN). The purifi ed fragnent was subcl oned into
a pCR Bl unt hgurer37 $h¢\WStIIthﬁQﬁA(ml©l@-tid¢’R€E’d@lCE®)fa clove Kisel feRd H chain

éequenc%ﬁﬁ %%%%é&ﬁféﬁﬁ@ﬁiq %) a, EcoRI | Xhol fra
onpri si

pdithe dedpced-aping, %?nge&ﬁe §$EQ ID

hTROP- 2y t RCHB T C,
into thew%gs IJI%( Si tghg a pg%hNA t%g%sEleglgéﬁl Oéll}el%-wgraer?i?nw %g{éﬁ‘)ﬁ%)

( pc DNAAntHchiERER: N- Eﬁ:‘a)mnﬁmnmheramd resttudest 4 mapneqmpada NThé CDR sequences
restriction _enzyne cl eavia\t}ge site, the followgg eL onucl eoti des were
t

associ éﬂ%@?faﬁ@dal n§EW{Ed YRSPRETBENQKIERIBRI 2 Vywigse determined in

(Se0 1 BoRerane gl feheEPrge Bafery, RedBhasti Pglota i ddasa
I D NO Ifterests, Flfthl-éd‘iﬁ&\h SﬁIHq)Lmlatlt!)lll Nd r9<135242T%R®e ‘ﬁ’?tﬁén?%@rﬂ@ﬂth and
into the Pnel site of the pcDNA4AMH hTROP- 2 DNAE

EC). | d{mndeSeltvmcqsr beRige heraanmrbcmiaaequmom‘s etf ﬁID.Is ilng 3boafothb olunedés 146-
Nrul | Bgl rag t he gene fra rrent encodi ng t he

extrac IB{ é?@%ﬁ‘ﬁﬁ%@‘hfﬁcﬁ% @géo éﬁtfeélzﬁ el he pcDNAAMHNB- hTROP- 2
EC, and it [ a .

vect or (Nosan fpg’gréa %‘g?’ %ﬁ@@é%k@%&ﬁ% él&%éé&(gt}%grﬁgﬁl‘t%gm

r econbivagiablepegioal Igf(SH@Imeoacse latidl ahe He@iced @ImbWs@quléﬁt@QSEQ ID
bacul ovi rus was del egated to Nosan Corporation.

(geconblNﬁnﬁo)pr oh esiign fpephée exshewnlinutalicsr edihe rriootbldﬁl'ﬁﬂ@lllzed/va&)artlc acid
urifi follo i arose 6 Fast .Fl ow (GE Heal t hcare

Bi osci Zﬂg C\ﬂgeg ﬁ%dgg etrgu c?ffl{”t?r é"’é’uﬁ"eﬁlﬁf‘éﬁ é’rﬁ a c‘B“h‘BF‘? $CRYd¢-he The CDR
reconbi 0 I

at 4C fsg@l%lcﬁs{)urn?bﬂllp%r ggltﬁ? V\?%gu fg aﬁl}tME g?‘ygfr?ﬁfé&r%% n

phosphaterbaddeerith ol defiminign? of Iﬂblbatmtdﬂz(cﬂequemp |o$)ﬁrdﬂiguﬁ&ﬁﬁﬁﬁ@1hﬁﬂfﬂglcal
(BIO RAD), and_ it was then eluted with a phosphate buffer containing

300 nI\AIIItﬁIf‘éb?zéilﬁh egditiqm NIH Pulpdisatinon INo. & -3342x A @e@]irtmegbpétH@Ifhoand

h f
rurt 1 R SR o he S n S RERRT b TR E N atape plopafs 1o
week- obd1 vmrmho@ﬁciﬂrs@@mq\cogm%méﬁhhoa First, the followng

PCR primers were desi gned based on the sequencé of a hurran EpCAM gene
(Genbank accEw@rB%hthﬁi@m niFedeatated sqapuenes of a clone T6-16 H chain

-tcetcgt tcccactcc ID NO, 8) Reverse priner
ot oA AP GAGUEDNER 500" (8kend Bha s dusyt amiho acihisquepReSEQ ID

prl MEr VLS. d%'s%ﬁf’peﬁtuféh%l shro%ﬁlt fd GhEQN eﬂéyﬁ%%bqé 95 aer? fed %%%Hﬁéa acid

(E) indicates the N-terminal amino -acid residue of a mature peptide. The CDR

sequences (underlined; DYNMH, YIYPYNGGTGYNQRFKS, and

V—A:

D
_|
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conprising a human EpCAM gene from pCRI | - hEpCAM and then inserting
the fragnent into the EcoRI I Xhol site of a pcDNA4/nyc-H s A vector
(I'nvitrogen) (pcDNA4- hEpCAM nyc/Hi s). Moreover, a Hindlll 1Pnel
fragnent conprising a human EpCAM gene was cut out of

PCc DNA4- AERGANPRYS A B wieth Gk RIRilddCin d&étdéncs'vﬁaifﬁﬂeedmﬁﬁbﬂégo bat et al.
bl unt - ended), and thé fragnment was then inserted into the Find site

of a polSkAlerices )of\Rrotedts O tvidunopeigal Iaw@ress, I fiboaBtion CNIHPublication No.
expressi on _vector conprising a_ neonycin resistance gene

(pcDNiACQII??b@pdil\ﬁ- ripepaitmynt pEttansheams P{‘W@Uﬁ@fﬁé@ﬁ: o294t | Therral@lng acid
copabl oo ER IR o i, 319 4B £laBEo R RoH 4 Fheyeti5h S 3D 965! 66'0 TS,

CHO K1-ddf¥eRvelycel | s and 7E2- G hTROP-2 cell's); human pancreatic
cancer cell |ine endogenously expressing an hTROP-2 protein on the
cel | surface Ki@ke590 dRCBE90E; cPNAC haskedtifle ayRbdc€EN aetlonbald)]l6 Bnchain

the reconpipant protein of the extracellul ar region of hTROP-2
producevdir’élj’ W@l%g‘&ﬁl &%@érlﬂ)o@ ‘fY ke the deduced) gmingeacid sequsmee KEEQ 1D

cell liypgs paR! L.y: ssi ng: hTRQR- 2 g . cel | re.
used, alﬂg' i@ﬂt hg %%Iggel I%# e° %ggﬁb@ng%f&h%- %ous)brléc()fl é’lﬁe:\rﬁng% aj‘gﬁagr ! facld
the prqpyi hdi@sestsied N-Ileniel hmihd@Sid redilge rEC MBS tpdptidbei ITHAAEDR
m xed wth an adjuvant TiterMax Gold (Funakoshi Corporation) at a

m xi ng seae¢nsesf (underlineds o RASOSH VHIEWANE YA, e MUSNRITS, The SOTIIE I )wase
hen injected jnto the tw foot .ar _ab inal cavyjity of a npuse
57 lsTetisied B SodorfarcRiviti i StTOnS Of WAER Frttulscrbiefiss Sbrotons of
carrie Nl ' ' et f f ty1 RER
A R A
i muni 2dtHenbth (0d Hingad &erfiotd, aebhg tTie sl adidsegueiods ®NCDRYIEN3 of the
nodes were collected from both knees, and | ynphocytes were then

pr epar é&enoafied 6 \aars S bin $BQ IBANPSed! dat73biespeftvety-on into the
abdom nal cavity for a long period of tinme, boosters were carried out
at intervals of once a week after the initial inmunization (wherein
boost engodEetR @@fﬁhg@)lﬁalﬂﬁe fientlof © 2 nonths). Thereafter, B cells

were isolated fromihe spleen according to an ordinary nethod. In the
case of i muticzanaber, ubt pgeseet isveason milihbgelescritedcml Hetsilis p&hsifoilowing

whi ch s PBS containjng 5 x 106 cells was used for. boosters. In_the
case o;ﬁgﬁgiﬂw’“ﬁ a5t Beleinfrnded Ao, ]"Wﬁyﬁwoﬁea? ok thigprgpend ipeegtion) | (ther thaa the

socd oGRS L TSR TIARIE oot A THE Y] I, o

was t happepiiate Gvithih aasagy thah@odsnod ipphirehdidteneorgd fGelprébh fffention
Thereafter, the fused cells were cultured for 7 to 28 days in a

thyl cel | ullbgepiesentuapgeifieaiionn aredudes aHack|the HonGinss | asg divelisedn iD; the

tem Cel | ). .. i ch.cont ai hypoxant hi ne, i.nopt eri n.and
Chym asREfic R PE BN et Apr RS Ty bt T 0k ESO RS MY e 9
and pl : t d using a liquid
sel ect ?\\F/}g&n&rﬁ 1er171 c%ac:urﬁéﬁgbm%ﬁrﬁ?gph%%aé%%hs were cultured in a 5%
CQ®2 i ncubat oin aAditioht wilepshipetinat aitedoh theopicsent hyplacifibatios, vhivh include
si ngl e col oni es was SLII]E[i ected to a primary_screening via Cell ELISA
( descr PHen artgdospinenisandpatent dogumepts saah 95 did©psn sgplicationmudligatiessand

usi ng H - hIROP- 2 cel |. P t hereh stablishin 00 types of
nybr ARt PURIRRO B it e om R R P R R Bty o

recogni zing hTROP-2 proteins expressed on the cell surface of |iving
cells. [Exanple 6] [Primary screening using Cell ELI SA] CHO K1
cel I s (h¥mOmaRy né g=t present omeandlon pur chased from Japan Heal th Sci ences
Foundation) and CHO Kl - hTROP-2 cells (or HUH7 cells (hTROP-2
negative con?‘?o‘ﬂem&m@h% & MR  TROY -HATRPRE) df desinglsyHanimeplrane,

and Hu Wp%' N IRMeané ﬁl‘(&t@n Wi glfﬁﬁrlgl?étﬁlc}/f 3POGH] R 54 Q0" \fﬂﬁs been

known that an hTROP-2 gene and a gene product thereof are expressed in various types

of cancer cells.
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Eventual |y, approximately 300 types of hybridomas, which produce an
anti hTROP- 2 nonocl onal anti body recogni zing an hTROP-2 protein
expressed on the cell surface of living cells, were established.

[ Exanple 8] [ldentification of isotype] The isotype of the
produced ant i ADTRORiofcAOMBGE O Aas¥Hch iRy UGS deﬁi@l‘bﬁ EII%?IU N?ﬁh% 2
MONOCLONAL ANTI BODY | SOTYPI NG TEST KI' T (Serotec) 1 accor nce wt

nmet hod amdlodge@nviarntihhimhen HJFROR-Zembdharienh] kintiboH X amphe 1iR¢ hﬁl)é\ﬁl(gl liigh anti-
formation and purification of TRQP-2 anti body] The hybri doma

cl ones PIHRAY By WeoabMrder sueh cHEUMAENRLG the MscKahinyentar eerf@mneai a

density, n o it he abd cavity,of a B B/,c

mouse. XEsund hDReE B G Bo? e, SPRBR, BRaiciR' bt L clsesieptly YEStor
pr evi ousilkc¥eddeavianotlaxsnaf Qb5 hb@lﬁﬁ g aRtiStgloR hetil) meﬁké l%&ﬁﬁcauy,
ascites was col |l ected. reover is ascites was subjected

capryl ithe an:i:mtnp meehfioh groades anwnohlenat antétfoldiyn mﬂlyclpspracfﬁtxaﬂmremgmzasghe
a protein ﬁ olum (H Tr lgégt ein G GCE Heal thcare Biosci ences) or a
pr ot ei rEXAACENHRR TERIOT 86% 0 A viegs B RarHgRlaTlE; gk spiwelann! “apgibgdy

O ISR PP el Wl TR g e

af fi ni t1nvérﬁﬁﬁﬁl$r@dﬁﬁlﬁteljbﬁls&dl \&ﬁthﬁ@)lﬂ is an ant1~ETRGi’f]E|rﬁI@{bchbﬁh(ﬂlaﬁﬁbody, which
affinity (Kd value) of the generated anti-hTROP-2 nonocl onal anti body

was cal@ﬁhﬂ'&t%éﬂgmﬁ@nhﬁmﬁ gu%W?bglrEILbIEKY(ﬂQtWHdM- DHaveadose Lhanethaalof the

1996 t 4 7-97.
St or ajexisin anBA¥REPEE DERboRY (SpBieRy ABehrdisaen: o TR, Bien it i
prot ei ndnbinkidr9d rﬂrﬁgl‘j”aa% @dﬁlﬁ{@dt Shifho ? ‘ﬁﬁhlwﬁféht M5& @Jh%l%or@ﬁffﬂfaﬂg)tuﬁl%r

that the antigen was solid-phased (af room tenperature our

at 4C cqgrewth giitibitorSudrsivifyent tuyport hearing snbdserntcarmsnivasiield, iM whichBhultiple
three tines, and 2% skim m |k (PBS solution) was then added thereto
to bl OGHP?StOfZ}a{m#Ib‘éﬂﬂCP’éﬁiﬂﬁrE&F@ﬁ%dfor 1 hour). The resultant was
washed with PBS twi ce. Thereafter, an antigen-anti body conpl ex which
had previ ously been forned by m xi ng an antigen solution (a purified

hTROP- 2, prod@itidn ctQntiZPTROR-Dantébody, or 3.125 nM with each clone
(0.5 nM of the anti-hTROP-2 nonoclonal antibody and then '

equi | i did xaPrepgrativm ofi antiger, was added to the above-described ELI SA
| at dt 1 h Th .
eact| on pr odBOIAHE (EEHEGEAE ATPRSE Ky BEuERrS G NQ! ahet BRERP-2 is
react edyjy Ma:d"lﬁﬁ ot aheledi AnhimPDURS d%@ 44® i; 6tlﬁc GRBSTE %F I%Qamé]e NCBI
GE Hea I dc

p, g/ m.) t hcare Bi oscl ences) ute W th a I ng soluation

( at r oc(methﬂ@r a(hnrpe//\fzww ricbhlut. hih. gowh s e quBITb atidmh e régaadihi O PheclYstide
was washed with a 1% Tween20- PBS solution three tinmes, and a TMB
3,3 56@Wét(ﬁﬁ%{mﬁ®eh}ﬁa¢q€bﬂg QIm}n%emdtaequ@ogcﬂfuhTI&@Pvgaﬁ diselosed

dded h I I
2l 7 ur B PAC RN Al B4 2t PRty asriRcibe Ve ne
reaction. US'Pﬂgari\r’lﬁfgﬁé’&I al folyBesiede MOHENiROAVHiBA B %@hm@&%ﬂe& §%0"R%

neasur ed. | ow ng ‘cal cul at’i on expressions re use
nmeasur eepiidg)amingirisimg giolesstanporidd)the entire ot A party of daenaeinei dcid tdimeh@e/\of
of mass_action, an ant| ge(P antibody reaction is represented by the

f ol | oW Bgredachectsed 1d pipierahly gareptide spmppisingias dgast a(Pﬂtlt)ﬁlg(thB entire
(Anti g?a? /aA;‘J}H() 2}? qp{e &8%' zﬁffa sequengg‘))f h% égracellfﬁ%/mk%eglon F I)l('fﬁbP/ 2 cgn ﬁ‘gused

Agf xAb
The extracellular region (including a signal peptide) of hTROP-2 indicates a region

comprising the amino acids at positions 1 to 274 from the amino acid sequence shown in
SEQ ID NO: 2 (the signal peptide: the amino acids at positions 1 to 26). Herein, with
regard to a peptide used as an antigen, the above description “at least a portion of the
amino acid sequence” is not particularly limited in terms of length. For example, a

region comprising the amino acids at positions 1 to 145 from the amino acid sequence
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In the expression (2), Agf represents the concentration of a free

antigen, Abf represents the concentration of a free antibody, and

Ag- Ab represents the concentration of an antigen-anti body conplex. If

Ag-Ab = x, the free antibody concentration is represented by the

fol |l ow T .

ther of oy 8 e BECE2 Ot 2y ABR R cofouRing U AR GAPRERGAT Fl6 to 274

expr essfrom thd pame anting teidl seqdedvy as desdétbedAlbove xarld t/hbthke aﬁ@f}f@férbb}e.

x/Abt) xI /Kd x/ Abt, x 1/ Agf = (1 - x/Abt) x 1/Kd(5 = x/ Abt and
= x/ Abt xAgfA ip§Ptfe ué@@pfﬁs@% |a@ﬁgf15;nay\be:pr@@u99¢<e11 GKdDY( d)ensaglewn@hﬁsm@r

Kd. |
te " G Brithbsis sPEoing, RdrediRhie kDefEedhe Tnethad dping ARAENRIRL57 o2 the
nmeasur egkddy A %tﬁ&?%ﬂ%@ﬁi t%%riﬂ?fs Qﬁﬁledﬁ‘ﬁ tRe AR SHAY be bR, Wer e 133

cl ones exhibiting a Kd val ue of X --

(M or |less, Waer Iaqnmldemhlmoduamg sy Khhmmhheymhesis xit l‘@n b(el\@yndresizedshy a
and 2 cl ones exhi biting a Kd value of 1 x 10-12

Among el o peeide sygHssisomgthodht i i@oaii@swnmﬂ@ﬁr é‘xﬁ?%‘ﬂ‘ﬂ’éﬂset ﬁmwsw

PG a RBolidrol K@il XyhReth Yhorndd Saf Be WBRHER fine i Biesic,
I gGl) &meﬁétfaﬁl}( ﬁ%ﬁffefblé qﬁ;ghd 3@1{6@%@! (forl%xﬂrﬁple( pSSMI xndrﬁfé&u&ﬂ) by
4.- x to be 6.8 x/1012 (M, x 10-11 and 8.49 x 10-11 (M,

r espectShimagzy Eogparatian,ztel) mmee}sq be useabl e 1
( When a peptide is synthesized by a genetic engineering method, first, DNA

encoding the peptide is designed and synthesized. The design and synthesis of such
DNA can be carried out according to a PCR method, using a vector comprising an
entire-length hTROP-?_ gene or the like as a template, and also using primers designed to
be able to synthesize a desired DNA region. Thereafter, the DNA is ligated to a
suitable vector to obtain a recombinant vector used for protein expression, and this
recombinant vector is then introduced into a host so that a gene of interest can be
expressed therein, thereby obtaining a transformant (Sambrook J. et al.,, Molecular
Cloning, A Laboratory Manual, 3rd edition, Cold Spring Harbor Laboratory Press, 2001).

As a vector, a phage or a plasmid capable of autonomously replicating in a host
microorganism is used. Further, an animal virus or an insect virus vector can also be
used. To produce a recombinant vector, a purified DNA may be cleaved with suitable
restriction enzymes, and the thus cleaved DNA portion may be then inserted into the
restriction enzyme site or the like of a suitable vector DNA, so as to ligate it to the
vector. The type of a host used in transformation is not particularly limited, as long as
it is able to express a gene of interest. Examples of such a host include bacteria
(Escherichia coli, Bacillus subtilis, etc.), yeasts, animal cells (COS cells, CHO cells,
etc.), insect cells, and insects. A mammal such as a goat may also be used as such a
host. A method of introducing a recombinant vector into a host is publicly known.

The above-described transformant is cultured, and a peptide used as an antigen
is then collected from the culture. The term “culture” is used herein to mean both (a) a

culture supernatant, and (b) cultured cells, a cultured cell mass or a disintegrated
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Kd val ues of anti-hTROP-2 nonocl onal anti bodies C one No. K5-70
T6-16 K5-107 K5-116-2-1 T5-86 Kd ( X 10-12M 6.8 4.3 4.7 26.9 84.9

[ Exanpl e 11] [Reactivity of anti-hTROP-2 nonoclonal antibodies with
human cancer cell |i nes] The human cancer cell lines (human
tunor cgloliubd gghrused in this studies were acquired fromHealth

Sci ence Research Resources Bank (HSRRB), RIKEN cell bank (RIICEN)
ATCC (Aneri cahftdypemfiletiburod thiokhilante] omen aBfeptide (funtepsans paldueed ina cell

of Cell

Cel | CuPftr@Esp.ce

used.
( HSRRB)
( HSRRB)

Cul tur es}‘:1 and DSMZ (German Col | ection of M croorgani sns and
&é@?ﬂ’@&‘éﬁ? ys extrastoddy Mnﬁ@gré@%ﬁw qell mags grethe gelle  On

the pter Rl @ Pobiine Fisbeat S RS TP bk sids el

a culture solution is directly used, or the cell mass or the cells are removed from the

culture solution by centrifugation or the like. Thereafter, the peptide of interest can be
isolated and purified by a single use of biochemical methods commonly used in the
isolation and purification of peptides, such as ammonium sulfate precipitation, gel
filtration, ion exchange chromatography and affinity chromatography, or by
appropriately combining the aforementioned biochemical methods.

In the present invention, a peptide used as an antigen can also be obtained by in
vitro translation using a cell-free synthesis system. In this case, two methods, namely,
a method using RNA as a template and a method using DNA as a template
(transcription/translation) can be applied. As such a cell-free synthesis system, a
commercially available system, such as Expressway " system (Invitro gen),
PURESYSTEM (registered trademark; Post Genome Institute) or TNT system
(registered trademark; Promega) can be used.

The thus obtained peptide may bind to a suitable carrier protein such as bovine
serum albumin (BSA), keyhole limpet hemocyanin (KLH), human thyroglobulin or
chicken y-globulin,

Moreover, the antigen may be a peptide consisting of an amino acid sequence
comprising a deletion, substitution or addition of one or more amino acids with respect
to the amino acid sequence of hTROP-2 (SEQ ID NO: 2) or a partial sequence thereof as
described above. There can be used, for example, a peptide consisting of an amino
acid sequence, in which one or more (preferably one or several (for example, 1 to 10,
and more preferably 1 to 5)) amino acids are deleted, or one or more (preferably one or
several (for example, 1 to 10, and more preferably 1 to 5)) amino acids are substituted
with other amino acids, or one or more (preferably one or several (for example, 1 to 10,
and more preferably 1 to 5)) other amino acids are added, with respect to the amino acid
sequence of hTROP-2 or a partial sequence thereof.

In the present invention, a gene to be introduced into a cell or the like is a gene

encoding an hTROP-2 protein or a partial fragment thereof, or a mutant protein thereof
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Al exander (HSRRB), KP-1N (HSRRB), KIP-1NL (El SRRB), KP-2 (HSRRB),

| CP-3 (HSRRB), 1(13-3L (HSRRB), PK-1 (RIKEN), PANC-1 (RIKEN), MA
PaCa-2 (HSRRB), PK-59 (RIKEN), PK-45H (RIKEN), PK-45P (RIICEN),
BxPC-3 (ATCC), SU T-2 (HSRRB), TCC-PAN2 (HSRRB), SWI80 (ATCC), DLD- 1
(HSRRB)or 4-g¥omEHSRER ¢ HERETD s G -
(A KN TR E e %%c%%g%%é%%”? NP t%? g IB’%I,}Q $5qapage shown in
( DSMZ) , SEQIDIMG: ( AT@Q)artidieeguéndSRRE)ep f Dl B ufdd, fsedangiel PC- 3

( HSRRB) . Cancer cells were rempved froma culture dish by a

trypsin treat FBHbermaya, 35 xeene tohspaiefesediate @ Relhopthepiies dhqre andy also be

densi ty; Il . at i - hTROP- 2 . | i body (0.1
Tro weised atk Ry e onSlot oy SRR UG BT GRE v R8Pt chen
r eact ectompldirehtary 20tH8IHdedSide _mﬁm@@@ﬁé@ﬂ i SEW IPNOVaSapsiiediny 4 h
PBS, and it was then reacted with PE-|abel ed anti-nmouse 1gG (BD

Bi osci emotesn Phingibd -2 (a@tivityj g a patialis€quience BBrenifnut es) .
Thereafter, t rresul tant was anal yzed by FACSCal j bur (Bectan,
Di cki nson andIlgf)FIﬁ%ﬁﬁW?ﬂ stringenipqrddfonsds YerbheeRodRean WaTRIng 2

anti bodi.es:.fj i ca cel:l 1j :
i on deoissr St Bl o (L B e R Rl e St g g
ant i - hNTRSRum) *0hidneitios iROUEr 1s01 (aH00 MVRERA 3 168 biGiturk s MRS PPC,
hTROP- 2 gene was stably expressed (Figure 2). Subsequently, the

react i ingypreferathy the aérametionnd saltrRomditio misridciocH ) mihande téraperafurt is
@uman ﬁgegr G?QIQI lines (in which an hTROP-2 protein was endogenously
xpr essgd-dfl ¥he: cel | surface) was exam ned by FACS analysis. As a

result, the opR 1 i kA : i '
R o T R S R R e
| n par tlunkehmeth<l 00y Gappedbdupiex Ethod<{msihlbfor-ckampit, BomBGtiantintpodliction

whi ch exhi bited _tunor %r ow h inhibitory activi teﬁ‘ in T}Q vo, all bound
t o humdf Whickeaytilizes pite-dyested mytpgenesisy e asfgenedatlap| eSitedhkirectsshpar ed

P 1 an MR Eedbs" sk (R aA Y ob (ol EO R FACHEC S QN
af or emeida@e1eA 98N st &8 dVRSa R X M&tﬁﬁ%ub@?EI{?ﬂeIsQ%ﬂQ:t@I RRhitcARbd I)Sfﬁ%atkﬁra

PK-59 cells and to BxPC-3 cells at nean fluorescence intensity: -70
(44 tid¥e)ncX¥6-16 (59 tines), KS-107 (89 times), K5-116-2-1 (122

tinmes ngd T5- 86 5 tipes t.o PK-59 cells; Figure 3); and K5-70 (45
ti mesI ,(?}rgtoﬂéc?%g’fpwgﬁa@iwy( 90 times), K5-116- 221 (121 ti mesI
and T5-86 (1 i (e P - o P | V. t

human canc(er OTcﬁeEI III% ?Irr?gsa(ﬂggﬁlggt @%I%%egéb g%@%&mﬁ%h@%ﬁgﬁg@ I){/hﬁes
of pancymeasi mchanasmhnaeld ndtipresculame liaditdd: h THIORxZmpRNachAahouse and a

anti bodi es bound to I CP-2, KP-3L, PK-1, PK-45H, SU T-2 and TCC- PANZ,
nd di gt cas briused, popampng krmy a mepseais pafigible.and M A- PaCa2 (Fi gure

: h I .cell lines, i - hTROP- 2 I I
2hi i bodi as. hoUN (BECALBIA g6 B Fobte T mi, b APPH ot

bind tg Kaé‘nlg{- i : r | W TROP-
nonocl orelal an%ai&g(t)di eg%ﬁrﬁﬁ aI)géIIJCI%M.?Ia? %%ﬁﬁ&%ﬁn?%ﬁg vIIeIIr-he5@5}{‘IZIlt

human brodaedst a Feevndis aahpletd adysyamfBCA), PErcRind dinBhihdfetd adiueimtwEL L) and
bot h human prostate cancer cell |ines). Thus, they recognized hTROP-2
prot ei A8 agﬁ%@ pPyideadiuvast ngligRupizatieR Fan e carzied ovf madmly Byisdectisg

human i i e . le. 12 Craess-reactivity

TR SRRy b 388, (FARMA Bl RO Rt B Rt Y
t he pua@disienOimYAFRNbMehtbRal BRRR IphttedularlPlindifed, S&DERALERation is carried
anti - hTROP-2 nonocl onal anti bodies, the reactivity of the antibodies

wi t h aonbatseteTROPoL sprenaladays showvieny erks| pofereblygd dhtatvalhel hwicek, heo d
Byl bR ot bl bt e pguniacn
sequenggy | evifhibdhl fiedE bR ByPhb BletmnlfH SX R TE198 APY FAGS

radioimmunoassay (RIA) or other methods. On the date at which a desired antibody

titer is obtained, blood can be collected to obtain antiserum. In the above-described
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method, in terns of their effect on the cell growmh of PK-59 cells.
As a result, T6-16, T5-86, K5-70 and K5-107, which had exhibited
tunor growth inhibitory activity in vivo, were confirned to have cell
growh inhibitory activity of 20%to 40% when conpared w th nouse
1gG (n i -kpﬁﬁ,a 151‘?12@ j: LR%’ :

ant i bogliggiﬂoﬁgj\gggg%ﬁéi %rilélg% bi ’ngq% ?lﬁ#@ jéopé ot €i rltllg%%ﬂm R \Ae/ef%}atlb()dy
expr essanh wnpurbféedsby teleaingf a huitabie articel froml krowr @ethedt s@dh Zearhhenium
hTROP-2 proteins, and to inhibit the growh of the cancer cells

( Fi gur eSudfate pregipitatian, ion qxchangeghremai@graphy, gel filyatien chramalpergphy and

ant i - hTROP- | onal anti body, on the migratory ability., of human .
cancer a?égaft CV\B.JS}R%\(I) gﬁ?g{ Eéc} %C%ﬁglgﬁlﬁ %‘f abo g&a—ﬁlenﬁépgtg n%eéﬁldss’ fiprpropriate.
suspendpgbredt @NtHRBRVAKEAR @pﬂiimgbﬁgar AitHoag 1A 0 LetRluh WV R8s ed BRd
a cell concentration of 3 x 105 cells/nL, "and 100 ill, of the

pr epar edliéet methmsbentbe dikewas t hen added to each well of a 96-well
culture S)%at . Wen the %giais becane confluent, a portion of the
monol ayle? EEgqustien of grqnoc ¥, such that the plate was scratched
inal iNtedh nal - disrect i an w i h. nd of a tip. An anti-hTROP-2
nonocl gggp @éﬁg‘f&%&g}f&ﬁ@t’%ﬁ%&%ﬁ as a negative control were
added to the WaéeauiHTROP22dnti®08¢ OfitheAprcods ifFerlioh iaR6t limRed Nbut it is
respectively, and culture was then carried out for 24 hours. Before
addi t i anefsfablye menddborp) anhbgdy0) and 24 hours after the cul ture (Day

), the cell ?Eel ed r%i n was $hot.ocP;r phed, and.the di stance between
he cell's was’ PHBIFPAEESUIEET MATRBYEPreding mpumabtsuch @f 242padnetse or a
regi on eisi A RhinuhSAriHal N h§9b9&ﬁ' Jmge aﬁ@%én"?é}%n]jlﬁ'lec 4&@5@5&&&%
carried out  using 8 wells for each group. significant difference

t est wappogriatedependiagoarthé poestceSirdeaiceso fiant £BiivanindThe saifle @Gjuwasts
determ ned tQ be statisticallgsi_gnificant. ) The effect of an
hTROP- 25 gi§85tHisdy2bene cag baugediberein. aphlspt hespmerimmeaizaliqnmeidiods as he

scratc ' ' with~the cell growth inhibition
2esay. UchisahoiRe B B aBRlea Piietl) "pe BTN e ML is R RY: 28,
eval uatfp@tedPd 1A et BR: HRAIliTnNETiLat RINOABI A ARBGH-Bid dbBM g Le(VARNCS IR ed.
anti body was added) and on Day 1 (24 hours after the addition of the

ant i bodi¥empderdo f sweh@ntjbad ppyodiicitgaredls iG¢indy spledictdeds Alyemhaiode cetls andh

region were d rm ned by . mage anal ysj s. result, as shown in
Fi gure pfﬁpﬁ%qagéﬁ Og]i ﬁeﬁér e?'[?(f @#@#Y@@b@q@é@%ﬁgﬁﬁﬁﬁg’ ellstake PRRTEa RIS v
abili jtx;,_@{% AdiErnsn s- The antibodies T6-16 and K5-70, which were
used in the present test, had significant cell growh inhibitory

activity, whelm crdspar ¢ilaini Hybridbas ¢ astibodpveddufing ceBpneyluGé Bell ifidlon
test, the sane tendency was observed. Particularly, T6-16 had a

(;esul t ofpnpbadppducing wils geth myelomaealls, is sadiadharte Wasnyalomd cells to be
| at ith.the in vivo test. [Exanple. | uat | f.
boneri ris b aBuhOebbabiing ey contuat BT ARtk st BFtL eI fom animals

t unor - Real hNFIdE SRl bR RUeNtiheRMIHR used herein R f&%mllig% SHNGRE, {;)111 has
| ines (PK-59 and BxPC-3), which expressed hTROP- 2, re renove y

treati doug sedeatblifys camddt stiryipsiman amiils&:BSateein aaHAdUsdectiveenediompr epar e
a cell suspension having a concentration of 1 x 108 cells/nL. The

thus plepdriBEecnoXapdiis, SPURORIBEN And Sy midine) arnbepiaiur s ily BF a state
Matrig i i har nj;ngen) on ice. Using a 26 G syringe,
100 tt Sggi%F%lghlg%@a(ﬁpﬁé%%%aggﬁgelg(5 x 106 cells) was injected into the
subcutis of tEniplehbf hlyalknOécIRARHAE nfnde ekycdd Ha LEMBings R PHUKE3-

(Bal b/c, nu/nu). On the day of the transplantation of the cancer
cel | s AAYSB) P3tK63AgBEX0R), ®3K 63 -degB. Uh(RB N0 BRANS HitdA gdi{NB 5} 2t i on

of the _aptibo l,..5 0or 10 / bo i ght, I.ntraperitoneal .

adni ni §P£@’r3&g¥(s&_&@i n&[?{é?@g%eh%e%g% §¢3§9t%§dwhﬂ? iakii 15h CoFS eration

ant i bogy, é’@ﬁpﬁﬂ)@flﬂ”ﬁﬂ aﬂﬁbéw—ﬁfo\ﬂﬁkﬁlgogelIg,ngseap%\fgﬁryatg.hr ee days.
Subsequently, myeloma cells are fused with antibody-producing cells. For

such cell fusion, antibody-producing cells (1 x 10°to 1 x 107 cells/mL) are mixed with
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It is essential for an anti body used for the treatnent of cancer,
which targets hTROP-2, to have the activity of specifically killing
tunor tissues expressing hTROP-2 or inhibiting the growh of tunor.
Anti - hTRCP 2 nmonocl onal anti bodi es (approximately 160 cl ones), which
wWere n oCE]Y  [ot{d® Pﬁ@s‘égis/ﬁlﬂyﬁ%'n?éhm%?aﬂr?a'l &!?1{159%2:‘1? h§'9

t he xeno ra t treatnent nodels o ncreéati c cancer I'I'he

PK-59. DNEMorSh REMIS| 6dRphealsm Mtd1Mgswr der@. t Mheeefl rafup 6&Mehither e
11A) acting as a_pancreatic cancer stem cell marker (Chenwei Li, et
al . CantgibogEproduring 67115 a1g) the ragdoma Te)ls (apithody suodsgimesells : myeloma

& Y ORI B s Ved 5 M defoded e 280 Rprptariiy a TR Tora g™

'Vbl feralﬁg'@lof 1@&%3&&55 fﬁéglg @a)ctloﬂ’@é Eﬁrﬁﬁ%uﬁﬁgﬂe dﬂ@scep]% bfhell.

associated wth drug resistance. In dition, S contain
a cel | fusmatpromo(d. 93%&5(sﬁclgarcellfa@¢n pmﬁqu:dlpa*thjalehél gBiod#havridg @iMdeun
which is characteristic foréancreatl c_cancer _stemcells, and they

iare as Snelequiap wsaght qflllgl?ﬂ%to p@%P&H?“@hﬂﬁt}Mﬂ@%’tb%m@éncéﬁ aggition, it is
' Iqipktl - 30- 1037, J E.
Vi Svag LRSS ro Mloe AprinfBOGHadR: EMRTAR Kyclotba offly Sbliifpe 20 65

2008) . commermd\ll?,'sévaﬂﬁble%llnﬁﬂoh 95"@&%{@141&9}?11&& BRtAiM] #08ukhBA]Tor
did not exhibit beneficial effects on the xenograft treatnment nodels

of PK- 5xagwlé,slechropoatimdh cl ones, cl ones exhibiting significant
t-unor i nhi bi tor ctl nanely cl ones K5-70, T6-16, K5-107,
(T5- 86 gﬁdimt lacfienzang cldpi E‘Y%éfl%’ﬁ%d In a clone K5-70
(mouse 'g@amf&gmrﬁh?%t6ﬂhie9&tQf]é)%h‘i’%ct%&@h ﬁlrgq:ggl% [J@lt el Rl fusion treatment.

statistically si I cantly 1nhi ay after 1nitiation

of the Asslmethst 6Bdalaningdapridbmas] the cellFaspansionne aphropratsly dillitedr oy,
(N =14) was 1200.8 377.3 mmB, whereas the tunor volunme of the clone
K5- 70 danframpleat il by dumswam-qugaining RPMI - Hid) mediung and thediluted

St ud F 12A | h f
i aceBiogrS e St of aibisrotlE bRl s iR A8 BEe i R o
the tun@bey el 48 WAL hW}ﬁfESthe dakclit@edibim Y@e?pp?oﬁnét@lyt&%h%g@aewﬁ a/0

adm ni strati on group, whereas the tunor volume of thé control group
was 12 fEeshleingucwdtut2 Ay carfied onei ght aotsulhapproximatekci 4 ddysefterdnitiitiol.o¥4
g (P <0. 0 by Stgdent S t-test) |n the clone K5-70 adm nlstratlon
group, tHREY aafgocnﬁ £ seleciivemegim.dielly gaupingdison. thg seloctive gedmpugan bhe
cl one | | nhi bitory activity of approxi mtely 60%

(Fi guregﬁaéé?d Eﬁ(ﬂyﬁ}i&o | Svilarl y, tumor growth rate was statistically

significantl YSIlHEBtﬂbiﬂt?fd sﬁ‘é@ﬁhng s Bargle@it id Bxakiifie (WAMIB® drdfet hn antibody
adm nistration group (N = a clone T6-16 (nouse |gQ&a)

dni ni s'cacamgowtlg hEBOR-R I&PBE)Sentan@l covitar e SuBBndtantusfghe g@ying hybridomas.

d t | K5-116-2-1 I g
S ni St artSRith ch B RooRemaeRe PEd Ak atkeytBEG A Ry et maﬂlo&r Bhe
adm n' %ﬁﬁ@&ﬁé’é&éé&’ﬁﬁ( ilnahod: &0t EngCHYaQ Pﬁ'ﬁﬁe&)f Eglee%rﬁiﬂg Pl

admi ni stration grou = 8) a | one T6- mni st rat on group

(N = 8)xollested GDo the clﬂﬁar& sup“éﬂnz(tﬁhtﬁ' 08 ghywihgudenidomat cbaSinedan dhe’ Fréll2
254.5 mB (P < 0.05 by Student's_t- testiﬁ% respectively, whereas the
tumor @B SeRseBingtinthepgrarried ot BUBLIRA, BOSRIA opthe lskemB. Li kewi se, on

he 16th d f fath d h
Lunor vol ume Be Gheie 4iBe Ef2a 2ot 35 BEERMR B b il i rigrishgipod
was 508y ehe BkD- 2ARARtib&Iy<sidWARg thghSEe‘dQﬁWty Yiftr FEROP.2 Wé’rﬁﬁnéd’@y flow

tunor vol unme of the control group = was 797.0

( Fi gur eytb®)etry or the likgnatde hgbhidomh @rmtjucmg thireawétwelyds tl‘ldmesebdc@mb The
T5-86, on ta@y%Sth day after initiation of the adm nistration (Day
15), t Relests Hin‘EﬂﬁéS gstapleshed a8@ Aemf-ni stration group (N 8) was

744. 1 (?-%?C%ll%on%ﬁl %Slélohgleanttfﬁ'gﬁfz vol unme of the control group (N =

As a method of culturing the established hybridoma and then collecting a

monoclonal antibody from the obtained culture, a commeon cell culture method, an
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** **

N (nunmber of mce) Tunor volunme TIC (% Tunor weight T/C (%
K5-70 14 62.3 58.8 * * 1<5-107 8 67.2 65.0

ascites formation method or the like can be adopted. The term “culture” is used herein
to mean allowing hybridomas to grow in a culture dish or a culture bottle, or allowing
hybridomas to grow in the abdominal cavity of an animal, as described below.
In the case of the cell culture method, hybridomas are cultured in a medium for
animal cells, such as a 10% fetal bovine serum-containing RPMI-1640 medium, an
MEM medium or a serum-free medium, under common culture conditions (for example,
37°C, 5% CO; concentration) for 7 to 14 days, and thereafter, an antibody can be
obtained from the culture supernatant.
In the case of the ascites formation method, approximately 1 x 107 hybridomas
are administered into the abdominal cavity of an animal of the same species as the
( mammal from which myeloma cells are derived, so that large quantities of hybridomas
- are allowed to proliferate. Thereafter, 2 to 3 weeks later, ascites is preferably collected.
In the above-described antibody collection methods, if it is necessary to purify
the antibody, the antibody can be purified by appropriately selecting a suitable method
from known methods such as ammonium sulfate precipitation, ion exchange
chromatography, gel filtration and affinity chromatography, or by combining the above-
mentioned methods.
(3-5) Selection of clone having anti-tumor activity

The anti-hTROP-2 antibody of the present invention is an antibody having anti-
tumor activity in vivo.

The term “anti-tumor activity” is used herein to mean activity of killiﬂg tumor
cells (cancer cells) or activity of inhibiting tumor growth. Preferred examples of such
anti-tumor activity include activity of inhibiting the growth of cancer cells and activity
of inhibiting tumor angiogenesis. The type of human tumor (tumor cells), on which the
antibody of the present invention is able to exhibit anti-tumor activity, includes various
types of known human tumeors, in which the expression of hTROP-2 has been confirmed.
The type of such human tumor is not particularly limited. For example, one or two or
more of human pancreatic cancer, human prostate cancer, human colon cancer and
human breast cancer are preferable, and human pancreatic cancer is more preferable.

Moreover, the above-described tumor may be a recurrent cancer or a metastatic
cancer. The antibody of the present invention is also able to exhibit excellent anti-

tumor activity on these types of tumors.
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*

16-16 8 68.0 64.7 * T5-86 8 72.0 70.5 *

The presence of anti-tumor activity in vive can be confirmed, for example, by
employing a tumor-bearing mouse (a mouse xenograft model), into the subcutis of
which desired tumor cells have been transplanted, and then by administering the
antibody as obtained above to the mouse. In this case, the antibody may be
administered immediately after the transplantation of tumor cells (Prevention models).
Alternatively, it may be administered after confirming that the transplanted tumor has
reached a predetermined volume (Treatment models). The administration method is
not limited. For example, the antibody may be administered once every three days,
every one week, every ten days, or every two weeks, or by a single administration (only
one time), at a dosage of 5 to 20 mg/kg body weight, via intraperitoneal administration
or the like. In the case of prevention models, the presence or absence of anti-tumor

activity and the level thereof can be evaluated based on tumor formation frequency and

* tumor volume. In the case of treatment models, the presence or absence of anti-tumor

activity and the level thereof can be evaluated based on tumor volume.

In the present invention, a preferred example of the anti-hTROP-2 antibody
having anti-tumor activity in vive is an antibody in which the amino acid sequences of
CDR 1 to 3 of the H chain V region thereof are shown in SEQ ID NOS: 36 to 38,
respectively, and/or the amino acid sequences of CDR 1 to 3 of the L chain V region
thereof are shown in SEQ ID NOS: 41 to 43, respectively. A preferred example of the
H chain V region is an H chain V region consisting of the amino acid sequence shown in
SEQ ID NO: 35. A preferred example of the L chain V region is an L chain V region
consisting of the amino acid sequence shown in SEQ ID NO: 40.

As another embodiment of the anti-hTROP-2 antibody of the present invention,
a preferred example is an antibody in which the amino acid sequences of CDR 1 to 3 of
the H chain V region thereof are shown in SEQ ID NOS: 46 to 48, respectively, and/or
the amino acid sequences of CDR 1 to 3 of the L chain V region thereof are shown in
SEQ ID NOS: 51 to 53, respectively. A preferred example of the H chain V region is
an H chain V region consisting of the amino acid sequence shown in SEQ ID NO: 45.
A preferred example of the L chain V region is an L chain V region consisting of the
amino acid sequence shown in SEQ ID NO: 50.

Likewise, as a further embodiment of the anti-hTROP-2 antibody of the present

invention, a preferred example is an antibody in which the amino acid sequences of
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* Kb5-116-2-1 8 63.8 60.5 * P < 0.05, ** P <0.01 (by Student's Hest)
Furthernore, the anti-tunor activity of each of the clones K5-70,
T6-16 and KS-116-2-1 on the xenograft prevention nodels of the
pancreatic cancer cell line PK-59 was anal yzed. After conpl eti on of

th d t , h S
i art CORCLTE SR Gk AR LRGN (BLRBEacd WG Sh G MENOERSRIE S,
admi ni Sﬂespédtﬁaly( Bayd/ok&he dnkigo td&fd)ﬁethtlémoﬂtﬂme t@>| DRE thd1/bhain V reg1on
admnlstratlon up (10 ng/ k wei ght) was 62.4 80.4 nmmB (P <
0.01 bythequvé@m gl@wn e 8EQ % tm@,tmﬂmctwglwurreﬁ ofefeired Glfmgpbl of the
880. 8 the | one K5-.70 exhi bi
Punor GRGRER Y ARFIBRBA) Skt o (PEn 6THnec B ama Foidayaapicgphown in

initiat d [ ) t
cl one. TR Tt P PR hel sRamplBs AL bV UERoRYS wlide oy Y Fegion
122. 3 mﬁ'ﬁs{sﬁng: o th atninoStcid eeductice sl in SE@dIDEBIs) tdde turmor vol ume of
the control group. (N = 8) was 992.3 250.8 mmB. Thus, the clone T6-16
exhi bi ted t ugkewisswiha ifhihesi erabadiment of the anti-BEREP;2 entibody obthe Rm%ﬁllt

f d Day 20 h |
he ol dRebier 2ok 0 SATLI B 8 #oBPaly Y a0t the Smbb i GréiFRal of
207. 7 GOR. 2 (B8 ke 19.BDY %gi&@@ﬁeréofaiee%&wn eI Rod.Uspo 6s,

vol une of the control group (N = was 1159.4 413.3 ™m8 Thus, the
cl one KSspktéively]l apsior bhe echibamond geqmnd:w othCBiRt drtg Hhof ithe Lyc}mﬁn 82 rddion

[ [l of h
&Zégﬁée@%%a P bectiprin PERURL SUE et Lrresnesivaly) & BaTcRiEHe of the
anti - h alﬁ@ éél@ %’al‘? Hyuﬁ/r i ccq{si)s‘t'lﬂ cﬂ%ﬁ@ﬁ 05 if s& 8 h nin

Uttt he od. n“Fef 56

mean body melg roug

t unor vs:ﬂ(yrm Hod 65um:x preteighd exﬁlhﬁler@ﬂtﬂl@ M Thdn wiegia@hs ﬁh Qn@haaﬂw Badyn
adm ni stration group to the control group on the final day of
exper i Fenistiag shdwemnopsld eeqveped ghownin SEQUR N@: 78bl e 3,

O L, e A B I B SR
o ot S 2ol WOl ARV e o R0
Tl C ( ¥%mdnovbonahehigbddyTcdr{ef)ame: K5-70) produced by a hybridoma with Accession
number FERM BP-11251; an anti-hTROP-2 monoclonal antibody (clone name: K5-107)
produced by a hybridoma with Accession number FERM BP-11252; an anti-hTROP-2
monoclonal antibody (clone name: K5-116-2-1) produced by a hybridoma with
Accession number FERM BP-11253; an anti-hTROP-2 monoclonal antibo_dy (clone
name: T6-16) produced by a hybridoma with Accession number FERM BP-11346; and
an anti-hTROP-2 monoclonal antibody (clone name: T5-86) produced by a hybridoma
with Accession number FERM BP-11254.

Herein, the hybridoma with Accession number FERM BP-11251 was named as
“Mouse-Mouse Hybridoma K5-70” and was deposited on May 12, 2010; the hybridoma
with Accession number FERM BP-11252 was named as “Mouse-Mouse Hybridoma K35-
107 and was deposited on May 12, 2010; the hybridoma with Accession number FERM
BP-11253 was named as “Mouse-Mouse Hybridoma K5-116-2-1” and was deposited on
May 12, 2010; the hybridoma with Accession number FERM BP-11346 was named as
“Mouse-Mouse Hybridoma T6-16” and was deposited on March 1, 2011; and the
hybridoma with Accession number FERM BP-11254 was named as “Mouse-Mouse
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** **

K5-70 8 7.1 5.8 ** ** T6-16 8 15.3 10.5 FHRoxE K5-116-2-1

Hybridoma T5-86” and was deposited on May 12, 2010. All of these hybridomas were
deposited with the International Patent Organism Depositary (IPOD), the National
Institute of Advanced Industrial Science and Technology, an Independent
Administrative Institution under the Ministry of Economy, Trade and Industry (the AIST,
Tsukuba Central 6, Higashi 1-1-1, Tsukuba, Ibaraki, Japan, postal code: 305-8566).

Still further, another preferred example of the anti-hTROP-2 antibody of the
present invention is an anti-hTROP-2 antibody that binds to a site (e.g. an epitope), to
which a monoclonal antibody produced by the hybridoma having accession No. FERM
BP-11251, FERM BP-11252, FERM BP-11253, FERM BP-11346 or FERM BP-11254
binds (recognizes).

Preferred examples of such an epitope will be given in (3-6) below.

(3-6) Epitope of anti-hTROP-2 antibody

The type of an epitope (an antigenic determinant) of the anti-hTROP-2 antibody
of the present invention is not limited, as long as it is at least a portion of hTROP-2 as
an antigen. For example, such an epitope is preferably at least a portion of a region
formed by removing a region consisting of amino acids at positions 252 to 260from the
amino acid sequence of hTROP-2 shown in SEQ ID NO: 2, more preferably at least a
portion of a region consisting of amino acids at positions 1 to 69 or at least a portion of
a region consisting of amino acids at positions 100 to 274 (except for a region consisting
of amino acids at position 252 to 260), and further preferably at least a portion of a
region consisting of amino acids at positions 27 to 69 or a region consisting of amino
acids at positions 109 to 206. Particularly preferred examples of the above-described
epitope include a region consisting of amino acids at positions 43 to 65, a region
consisting of amino acids at positions 152 to 165, a region consisting of amino acids at
positions 171 to 183, a region consisting of amino acids at positions 109 to 120, a region
consisting of amino acids at positions 193 to 206, a region consisting of amino acids at
positions 43 to 56, and a portion comprising such a region, in the amino acid sequence
of hTROP-2 shown in SEQ ID NO: 2. Further particularly preferred examples include
a region consisting of amino acids at positions 43 to 65, a region consisting of amino
acids at positions 152 to 165, a region consisting of amino acids at positions 171 to 183,
a region consisting of amino acids at positions 109 to 120, and a portion comprising

such a region. An anti-hTROP-2 antibody, which recognizes the above-described
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8 23.2 21.5 ** P < 0.01 (by Student's t-test) The known
anti-TROP-2 anti body AR4A7A6.4.2 (U.S. Patent No. 7420041) has
exhibited the effect of inhibiting tunor growth, at a dosage of 20

ng/ kg, on xenograft prevention nodels using various human cancer ceII
lines.  HaichsqBldds 15%he 2b8M-LOREN AR ngg

growt h Ec%é asﬁ(umar? pan(e:regﬁc cancer %éﬁ 6f§ @Lfgmi}t?isg Seéccizﬂgrn age of

al nost High%ntcHmbizution attivisy &nd tinaclycdiks fdraskahipe, eimtiakis Bfis xééllyi urgful
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appr oxi #eatelnymgpogongigaie py descrbed detcer cell line PC-3 at a

per cent appr.o east cancer cell line MCF-7

at a perc @n@%ﬁég%flsgﬁsp?o%t%ﬁfg@ %Wab% d on a col on cancer cell line
Col 0205 at a peuesnirRaeHlve 2Rl Mii-TRROPH ‘Lg%bocliﬂ;' of UM pASknt iMRntion i jis an
anti-hTROP-2 antibody of the invention of the present app]ill cation has
exhi bi tedibadhi gheug thigho rangirtontoln  aativiittyi bowyvoeﬁf ectovatdoac.doSpgsfiedllyhai fis

t he af orepenti oned dose le 17 [ Anal ysi s of
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activity of the clone K5-70 on xenograft prevention m) el s an

xenogr ahere, pe 89 et mopglehta dbsea(ah urumkefiatgtlbedﬁgl of 20amgég lowlyl weigheor less
PC-3 wa (N =
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wher easaniithel modelt vol une of the control group (N = 8) was 616.3

266.8 mB. Thus, the clone K-70 exhibited a tunor growth inhibitory
effect of 61.Hesinpthe mmpr asgwth inhibitory atctwém(%)(can%@rcelcy;t@ted for example,
From t fgr rrentl nedlresults it becanme clear that the

anti-h I"ﬁ'(% ﬁlgfl ant i body exhibits significant tunor growth

i nhi bi tory aqtunycsrt obth VMBIt Oy /&ltivi§aSh) EW@oca

[ Exanpl e 18] [Dosegi‘dependent&g/ntl tﬁ?r(zﬁrj a\(lz\lftblow ;P(;ﬁ%x?{;gmuln%ﬁ_ﬁ}ﬁhﬁﬁor weight
ant i boyf aptibodie almirviSiyation xenpyr &fuingprveent oo tumodekzhofof control group)] x
hTROP- (291 xpressi ng pancreatic cancer cell line (PK-59 cells)]

For th @urpose of analyzing nore in detail the tunmor growth

hi bi t TROP- ' .
dose- dependent Haltfor, due kiETR A133, i) BTThe rah RN prsfraply bps
gr owt h a@fi-tekwod Actieity snwas &Qﬁ@edgpwﬁmdwn tuthérdellleinddY The type of such a

adm nistration of K5-70. On the 21St day after adm nistration of the
nt i bodyn{apetpnwt)celltline tsurasrlinyidds meF wfextamp e och diungndumog NeH lifles \eas at

37.8 .29 th hand, the.t | f.the K5-70 (1
o/ ka) Shie S e&tﬁogﬁ‘r‘it“‘df 81 i 2005 comeSingaOBvarkis Wbrme! MORERPRRCTAHC
i nhi bi .9 ¥err@leLifds, F{Q?{‘l sfal?@ IR e MOliHEE h%h%%c%gcegﬁceﬁgﬁﬁ&) and

admi ni stration group was 124.7 89 0

i nhi bi ﬂmn;anrt&b&t@:fan@&%elﬂ'lmm iSpebigcalle, pleGared &aimplehon seshnpaned tumor
W th the known anti-TROP-2 anti body AR47A6.4.2 (U.S. Patent No.

742004 £¥ll lings alﬁ{udehmtaastzt\aﬁttm@dyeleﬁeﬂ h@omr@@egnoupnwmstmg efkhi lBioman

ffect
e 1 - TReBers T bR R AR5 bbb BN I el i B Cr3,  Yman
anti-T cr%an@@ﬁl'léé?%llﬂ%?ﬁ@ % 2a haRfntfRlrdaticaRb& ¢l ﬁng“IQhQr a human
i nhi bitory effect of 90% at a dosage of one-fourth thereof [Exanple

191 [ Eprbhap®tiassogl cell line PK—I a human pancreatic cancer cell line PK-45H a human

pancreatic cancer cell line PK-45P, a human pancreatic cancer cell line TCC-PAN2, a
human pancreatic cancer cell line SUIT-2, a human colon cancer cell line CACO-2, a
human colon cancer cell line SW480, a human colon cancer cell line DLD-1, a human

colon cancer cell line HCT 116, a human breast cancer cell line JIMT-1, a human breast
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Preparati on of human/ nouse chineric TROP-2 protein A
human/ nouse TROP-2 gene was prepared according to a PCR nethod. PCR
primers as shown bel ow were desi gned based on a human TROP-2 gene
sequence and a nouse TROP-2 gene sequence (Genbank accession No.
NM_0200 {if 5
5 ot oot e aaaot hor ot bR EagtRE el MRICRT:, dohiman prostate
side): &incegceell dmetDUI4S godgr gy GiroaeE- SGinctiSE 1ideNZ-311)0f these, as the
Hurran/rmuse TROP-2-A prinmers Y612 (forward side):

- gact ovecdeseiabesh Ve 1 amgty baey-of hl{ISEQUIHDON@eH s,y 613 hpmen dragereatic

O SIS SIS 0 BN LR 05 e o
5' - ct coh@eagRIacgat ggecct ct acgacccg-3' (SEQ ID NO 14) Y615 (reverse

side): 5'-egggtcgtagaggccatcgttgtccacgag-3" (SEQ ID NO 15)

I\/buse/ human TVGFRoZef) phe rmmts';—hYm -@f Glanhodiy Sbﬂe)he present invention has a
'-ccaa gcc cgct gcgat gagct ggt gcgce- 3' r 16) Y609 (reverse

s. de) : @3 %ﬁl&glﬁg 9& RErdet 1@35&5[9 48y mare) preferably 1.0

I\/buse/ r W@l g

agc?fcct at ccgcgeg gcac E%é}g%%r%ﬁ? I\A@égllﬁ) N@ Of ¢SSy HHerERe fiT binding
S' de) : dbikist @@ﬁﬁﬂj’r)a@ﬂ geantBedg2hadgangrlred in(thEGotE MN@ didciation constant
Mouse/ human TROP-2-F prinmers Y618 (forward side):

5' - gacdiidsalygb gadisseciatian ctaggystast ({EEQ[1/8ediD or20) association rate constant

( (Kass [1/M.Sec]), for example, by Scatchard analysis or surface plasmon resonance
sensor called Biacore. As such Biacore apparatuses, Biacore 3000, Biacore 2000,
Biacore X, Biacore J and Biacore Q (all of which were manufactured by Biacore) may
be used, for example. It is preferable that the antibody have a dissociation constant
(Kd value) that is as small as possible becaunse it could have high binding ability
(affinity). The Kd value is determined based on the two parameters of Kdiss and Kass,
and it can be expressed in the formula: Kd[M] = Kdiss/Kass. As a method of
calculating the Kd value, the method described in the Examples as described later
(specifically, Example 10) can be preferably adopted.

(4) Genetically recombinant antibody and antibody fragment

(4-1) Genetically recombinant antibody

In a preferred embodiment of the anti-hTROP-2 antibody of the present
invention, there is provided a genetically recombinant antibody. The type of such a
genetically recombinant antibody is not limited. Examples include a chimeric antibody,
a humanized antibody, and a human antibody.

A chimeric antibody (that is, a humanized chimeric antibody) is an antibody
formed by Iigating (conjugating) the variable region of a mouse-derived antibody to the
constant region of a human-derived antibody (please refer to Proc. Natl. Acad. Sci.
U.S.A. 81, 6851-6855, (1984), etc.). When such a chimeric antibody is produced, the
thus ligated antibody can be easily constructed by a genetic recombination technique.

When a humanized antibody is produced, a complementarity determining region

(CDR) is transplanted from the variable region of a mouse antibody into the variable
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Y619 (reverse side): 5'-gccctggaatagagactcgcectttaatgtc-3" (SEQ I D NO
21) Mouse TROP-2 prinmers Forward priner: 5-ctactccaccccaccctggcg-3'
(SEQ ID NO 22) Reverse primer: 5'-ctcgagcaagetaggttcgcttetc-3'" (SEQ

| D NO 23) To the nouse TROP-2 reverse prinmer, a Xhol

restrictd - di e - -
e s R e R e
pr ot ei nBamswaHovexiom (FRPW @erived from the ThignadrdiOPDR: A ddhivEdrfrémPRhOivie

is a chimeric protein, which consists of a pol ypeptide ranging from
the N-t@rhtnis eadled hE DRy axaftieg d(GPRpsrinsplontabon))f t ubsenRemdy.pitie efhws

and a pol ypeptide rangi fromthe . gmng acid at position 64 to the.
Ot er m RGP (e IE RIS SRR retioRd femiedon hign fanpent region.
protei ngih 8 MR & PrRfust ' i Infi fi | i

rangi ng fromthe N—terrBri nus ﬂt%’oat helﬁghrhgﬁdg%ggl%gdgtls %@?t%ﬁmﬁ%qg? PtrﬁSeent
hTROP- 2tepliratai field fpleasqpodfyppddedéatuan 2 hg532-625 (e aAnd.Ndoh@idl. a196, 901-
position 96 to the C-term nus of the nouse TROP-2 %rotei n. The

hmTRop-%L7c{1c9r$i7Pr;eﬁgp_eerpFo§teah Proca Natth: fiede Sei de8fn 86WAPER0-4BAEY £19B %5 JP
posi 1 orttas Pap R LR 5. Mt GEBaC 58] Jan® riiaf aSh- piioao:

t he an‘iQ@eealcétcal_%tet@_q_si tion 140 to the CGterm nus of the nouse TROP-2
protein. The mhTROP-2-D chineric protein is a chineric protein, which
consi sts of dnpgsngpdpin the eaagifng hiimam antibolly t(eravinmistet lourbdre amibotty), its
cid at position 139 of jhe use TROP: 2 rot,eiB and a pol ypepti de
-angi ngUCBHE tRERIHIRR 22k BeTat 2paRict fegip™ Mgt iy thi@nbigersbiding sue afhe V
hTROP- t el D7 j i Ln.J [ '
ot ot of 1 Bioh St pARE o I ickicdn, B BEdaGeaRl Agitl i st Y et of
to the theiancibady @fat hpash.t i Howk8dr, Glicl ReHYPSVariiIe-sdtePinay Qildd BOdeAved
pol ypeptide ranging fromthe amno acid at position 194 to the
C-t er mipm wher peinkiRORA Aephriges af produciner rAmmarFastibarst iscoghlsteiknowvs,
a chineri.c praotei whi ch.consi sts of a polypeptide rangi ng fromthe,
Nt or matdse PRthRd PR diukand) B80S sBafioe B M TG oo fft dutiaern Eenctic
pr ot ei Rpanfbefind Hay pafea% E%ﬁ%ﬁrﬁf&al NQ\ hindh Lieuédy Béy 8¢ oBtaled? 98 LiaMb1€38y

to the CGtermnus o ROP-2 protein. pression vectors

used i rn infethgadt epargati bnmeh adtéodlyqredudsg rmbest chditnkias hupnat ehromsmosemal
specifically constructed by the faollowi ng nmethods. In order to )
pr epar dr38EHERAPIBING the BensscolyiieH elain randob- chaje pf theshumany agtibedy

t enpl at : i ' TROR-2 f d,pri.
and t ndDisafEfbra YARERA KR ab Natiht Bt S, HIGHR®, I RS0 kBT Y, et
gene was, UNed cids tROD] q1e98)2nd, PERMas4gadsBRIaOUH. Ui Nd.,t Mimal Cell

human/ nouse TROP-2- A priner Y612 and the nouse TROP-2 reverse priner.
DNA flreghnelngy:abpsic fanddA pgliech & spems,vid 892 1@ ohdad (Staggwaciy, batsuda, T.

|, and,a.b f i t then. recovered by extraction.

Qb cquBAdiaa h s KRty aLl T dhen & Mer ok Mot Aead
| d i g .

prepar &8 Heipl @bge) 99 7R5R MR nogt Bard 'rr?e‘?h@djtof'“bsdtﬁggg;g pé}lé?%q@%g-

forward priner and the’ nouse T erse priner.

devel operivey lagaamsatigely edebaieddrnnesi BumanhnéibbiA fisRgEpleasd refer to
interest was then extracted. The extracted DNA fragnent was cl oned

into a Yomgteryils Mereddal tunpstigrtive Bphikelmelegnr& (Mismal tScirpsa) (2002) 43 (7),

CRB- “Birten, &Nd firmed, A
(egpr es?ggﬁg\;ecérgﬂ)ﬁhf P e%?ﬁl%:#}%éﬁ%%ﬁ%%@%ﬁﬁwgﬁorﬁ&@r' r 'Oﬁf'd)l'lgllﬁ%(ZOOZ) 1
hTROP- 2>9489- 030 51R¢ s63a, 1> Nk REP- R?m&ﬁdﬂbgy,tmo@)oﬂg ohr A geshi on,

and then inserting therei’n an ECoRl | Xhol Trlagnent contai ning ‘an

hmTROP- 2- A cln mher tasegefthepafopanadiohed mhpGEBe RAnitRER:, Znindriedd\daibody and
1- hmMrROP2- A-ny¢/ H s). Additionally, the follow ng chinmeric genes were
pr epar B4Ry EHynSheeNHEiceMdyliBked suganshYia, ke ausibedy| by region is

vector faré’fgfa%lfg%ﬁéﬁygﬁaqg; i WhRE 2ol (8! NG gﬁng%m—a-g@?félgcgs%fn\?ﬁé gt the

reducing terminal thereof. A specific example is an antibody consisting of genetically

recombinant antibody molecules, which has, in the Fc region of the antibody molecules,
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The above-descri bed expression vectors pcDNA3. 1- hTROP- 2- nyc/ H s,
pPCcDNA3. 1- hmTROP- 2- C-nyc/ Hi s and pcDNA3. 1- thTROP- 2-D-nyc/ H s were each
I ntroduced into HEI C293 cells. Selection was carried out using an
antibiotic &4 18 (Cal bi ochen), and HEK293 cell |ines constitutively

The. mhTREES B Ay e ARRERFlion 11 AEHERF Kok A0t HRE' 6 REBRGBL AT e

of the MricktyidlRChsanin® o cheortduciagttehoiiab st - MO3lydsxi@blink&t dibar chbmivia
T6-16 and K5-116-2-1, which had exhibited beneficial effects on the
xenogr aftt ot benst nefichnd ehigbasdy isheblpdactignificantbiafroproveehADAG petivky. 59T his
were identifled., First., .the.reactiyity.of the anti-hTROP-2 nonocl ona
At + bodrdtl SRS HherpiSTisrinsant cha Nty oSiE R oS aa hathe g0y Fo
consta ¥ | FRIhE | Y = 2=

has exacERn T IRERALe o0 RR e AT SR RO il B0 SR kbl
t hat KSanfibpodiK5- 107, T5-86 and K5-116-2-1 reacted with hnTROP-2-C, but

that these antibodies did not react with mhTROP-2-D. On the ot her
hand, T@-% Apdbordy. regmelict ed wi th mhTROP-2-D, but t hey did not react

wi t h hnirROP- ' : | ts, the binding regjon.of each.of .

K5- 70, K- 10%{h%%%§3’§%§9ﬁ@ﬁrig%¥ ﬁpf“f%‘iqefff%f‘bengj ¢ t&eé’ﬁeﬁeﬁﬂa}vﬁﬂtmn

from t he iRblhesdrintie irﬁibtottlg FHhe Présehtl ilenROS! t HeFkid, 4he UntiBd B FradmedAn g1

t he bi nding region of each of Te-4 and T6-16 was limted to a région

r angi nghé moesenhdnemition basi bindingpestitityoto MR AR2t fransety,nd iacible ad Ollaind to
ositi f hTROP-2 (Fi.gure 18)..1n order to analyze the bindin

¢ egi ond b 23 s bas GelidBrer gEakity i v, axph 83%Faie o theAPACL BOR 2

hmTROP-,23: - 2= ROP-2-F chineric proteins were

pr epar e%?lﬁgggggﬁgeégﬁt%ngﬁaﬁf the chimeric proteins with the

anti - hTROP- 2The faghenabf tietanbibdd @ seans b bedibno f Bdefiobhhn giti-@TROMAS

analyzed (Figure 19). The newl y prepared expression vectors, which
wer et dobclorad @ntigodyer @g@p—ﬂa@“@ﬁl]ﬁﬂ m¢nadhenal antibody (namely, an antibody

fragment derived from the anti-hTROP-2 antibody of the present invention). Examples
of such an antibody fragment include peptides comprising, as at least a portion thereof,
Fab, Fab’, F(ab’),, Fv (variable fragment of antibody), a single-stranded antibody (an H
chain, an L chain, an H chain V region, and an L chain V region, etc.), scFv, diabody
(scFv dimer), dsFv (a disulfide-stabilized V region), and a complementarity determining
region (CDR).

Fab 1s an antibody fragment with a molecular weight of approximately 50,000
having antigen-binding activity, which is formed by binding about a half on the N-
terminal side of the H chain to the entire L chain via a disulfide bond, among fragments
obtained by treating antibody molecules with a protease, papain. In addition, it is also
possible to produce such Fab by inserting DNA encoding the Fab of an antibody into a
prokaryote expression vector or a eukaryote expression vector, and then introducing the
vector into a prokaryote or a eukaryote so as to allow the DNA to express therein.

F(ab’); is an antibody fragment with a molecular weight of approximately
100,000 having antigen-binding activity, whose size is slightly greater than Fab that
binds to Fab via disulfide bond in the hinge region, among fragments obtained by
treating antibody molecules with a protease, pepsin. In addition, it is also possible to

produce such F(ab’), by the thioether bond or disulfide bond of Fab, as described later.
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chimeric proteins, were each introduced into 11EK293 cells, and FACS
anal ysis was then carried out, using the cells which transiently
expressed the chineric proteins. K5-70, K5-107, T5-86 and K5-116-2-1
reacted with hnWRCP 2-A, but did not react with mhTROP-2-B. The

exam ned 6 typg? I I ] . l[?g@’ .
These results ear ﬂ)%v\gglad that thedzl) H%arrfﬁg%ﬁ&oaypk@f‘%, -58’000
K5-107, hakng Bﬁ@ermdb]h«iamjgl@t@itgz walqchrlea’enﬁed bly aleae@izahc dandtidobdddim thee

N-terminus to the am no acid at %oleon 69 of hTROP-2. NDbreover,
T6- 4 ankingsregon gfthecaforgmentioapd b’ )mTFk@pddlt@nEltn@ﬂlsmpm@blezmmromes

h d f h
2 no. AULh A By ATERURE D FhEHE B Ry Te P o fau plth e B
hTROP- 2510k 548 106G rélod eudinahy éﬁl&?%@‘e%fwfe\élmﬁ%&t%&'ﬁfd?ﬁ%‘ﬁﬂ%ﬁﬂﬁlcing the
The follow ng normal and cancer tissue arrays were used In

i Mmunohvestarshai mpngcaryduaanareukmbtd sosawte Alomaghe DN A toHwpedss tinatinal
organs in duplicates (Catalog :  ABl, Super Bio Chip g Nor nmal

ti ssues nore §?Fé?ﬂssaﬂlr@t’é’°§$&a§n'(ee&b&w§§ amgemhmmgvmtm ysUhighisg) VH-P-

(Catal oERb L8R @&%%ﬁid@forraﬁw?hgﬁﬁﬁ%a RIS LR YRR QiR ¢
mar gi n dihgs Uechatn Vo lpglg)om&g b Galtablepeplade hﬁRer) stgps?cpﬁboc%n be

Shanghai Qut do Bi otech) Pancreatic cancer tissue array: Human
pancr ea:gOdmedlhmmanm@ cleNA errcodirptheaf Haind gi ke af an ypebddyo mpbrncames,

| ocat cor talo DgPan03- 001, Shanghai Qutdo
él ot e CH# E’érﬁ? Vs thsglgﬁl(g t(lﬂ: @ygf nto-a prokaryote expression vector or a
| eukaryote expression vector, and then introducing the vector into a prokaryote or a
eukaryote so as to allow the DNA to express therein.

Diabody is an antibody fragment formed by dimerization of scFv, which has
divalent antigen-binding activities. ~ Such divalent antigen-binding activities may be
identical to each other, or they may also be different from each other. Such diabody
can be produced by obtaining cDNA encoding the VH and VL of an antibody,
constructing DNA encoding scFv such that the length of the amino acid sequence of P is
8 residues or less, inserting the DNA into a prokaryote expression vector or a eukaryote
expression vector, and then introducing the vector into a prokaryote or a eukaryote so as
to allow the DNA to express therein.

dsFv is an antibody fragment formed by binding polypeptides, in which one
amino acid residue in each of VH and VL has been substituted with a cysteine residue,
to each other via a disulfide bond between the cysteine residues. The amino acid
residue to be substituted with cysteine residues can be selected based on estimation of
the three-dimensional structure of the antibody according to the method of Reiter et al.
(Protein Engineering, 7, 697-704, 1994). Such dsFv can be produced by obtaining
cDNA encoding the VH and VL of an antibody, constructing DNA encoding dsFv,
inserting the DNA into a prokaryote expression vector or a eukaryote expression vector,
and then introducing the vector into a prokaryote or a eukaryote so as to allow the DNA

to express therein.
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Hepat ocel | ul ar carcinoma, grades |I to IIl with normal tissue
controls, 63 cases tissue arrays (Catal og No.: C503-01-002U, Cybrdi)
Human |iver carcinoma tissue wth nono-pathol ogical type from 30
cases, 2 location cores (Catal og No.: OD CT-DgLiv02-002, Shanghai

Qut do Bi ot ech) . 1] VS, .

(Cat al o9 No. : Ao RE EiRing h IINE oBHLAIE: g M Une SRUGH STCHREAETTE
nar gi n (CBRUeto B dnda@DReBT 8 @SDRTa6023)09 Nibre: proferbdRaembes d¥dch a
Shanghai Qutdo Bi otech) Colon cancer |ynph node netastasis and |iver
net ast agepsideiiselude ampepiide comprising @bl Qﬁ%@ {CDR{ o OV bharshalpem idesomprigicg r

ri al ot AEchePRR o SRG. TR cavanTptstasted, EYS-aule o Sbd aFDLTich arPeanae

' ect um eifieshe WIJF RREEIEC VARAINPUR IR Al 2 £ th
adj acen(t: tlssﬁ%méio?ay, ?:Fsgoases/ S co‘r%es (Ca glﬁgz !\Eg:fel&%é%%m%%%axe
us) Col aninoareicsequesstietsuthweC DRenakideshes afmiial #did gediencesHd¥HA M) SEQID
ABXI S) Breast cancer tissue arr Human, breast

cancer -NOSadb 4e 58, Abtaith At Gd tNG3; SEBASS, Ghiseh3,H6coeH. pag 7Hindd, as

breast carcin with margin tissue. 2.l.ocatlign core al o :
ot Ro EEATEE G An BRIt e e 3R e R Rt ot
arrays: difseiBror a4 Q%ﬁﬁﬁ‘bl@%_@fﬁae fifiRdral @chiQ-pepfEl comt H@fngﬁl‘]@R%?ﬁ@
Human gastric carcinoma wWith margin tissue, 2 |ocation cores (Catalog
No. : OprctudgSingss002tingShay kacoding te BHodrekc ). Esopintiyody dasereng the

| ssue S&r aiy: Human, esophagus cancer (Catal og No.: CR1, Super Bio
Chi ps) DNA into gyprokarkQls SRRHISIOR FSEIOR g SHIKRIYOFRaFFIRSSIqIs ¥eséor, and then
| ocat i : X - - , i t
a1 ot ccryresieie et efidbree dinics BRI 40 o RIAER i oy o,
A1, SupNA i éxpkd¥s@Bdrein. Moreover, such a peptide comprising CDR can also be

produced by chemical synthesis methods such as a Fmoc method (a
fluorenylmethyloxycarbonyl method) and a tBoc method (a t-butyloxycarbonyl method).
The antibody fragment of the present invention, as is, may be an antibody
fragment, which comprises a part of or the entire antibody Fc region in which fucose
does not bind to N-acetylglucosamine at the reducing terminal of an N-glycoside-linked
sugar chain. Otherwise, the antibody fragment of the present invention may also be a
fusion protein, in which the aforementioned antibody fragment is fused with a part of or
the entire antibody Fc region in which fucose does not bind to N-acetylglucosamine at
the reducing terminal of an N-glycoside-linked sugar chain. Such an antibody
fragment is able to significantly improve ADCC activity, and thus it is preferable.
Hereinafter, in the descriptions of the present specification, the aforementioned
antibody fragments are also included in the anti-hTROP-2 antibody of the present

invention.

3. Preparation of antibody-drug conjugate

As an immunoconjugate prepared using the aforementioned anti-hTROP-2
antibody of the present invention, there can be provided an antibody-drug conjugate,
which comprises the aforementioned antibody and a substance (a compound, etc.)

having anti-tumor activity and/or cell-killing activity. It is to be noted that a conjugate
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Prostate cancer tissue array: Hurman, prostate cancer-nor nal
(Catal og No.: CA3, Super Bio Chips) Bladder cancer tissue array:

Bl adder carcinonma / transitional cell carcinoma, grades | to IIl wth
normal tissue arrays (Catal og No.: CCl12-01-001U, Cybrdi)

Pati entg.i i el i ' r.di

above. doeBrd b Bu80 el e B bR Bk ORI Alecule ynd pe
her ew tdfofsmttniidacd oufipageha®ing adi-winthialctioaypan/@sell-killing activity,

| mmunohi st ost ai ni ng et hod _After conpletion of a _

depar afepanarelyi andl thee sombining them,tis gsueraly refprrstite @s anfimmumgaomvgatel

ti ssues.and cancer fissues re subjected to a protease treatnent

ut th e SEOERRad prEaR el d e g icating? Drofin LE0R et AIE Aus el
. ab . oo ont

eact] o sant gt ink ShiX Al A b ol RIS SRR Pl arbfitibodd £6Rt 86 2
subst r gfeme aatutdag @ cotmrtieresimbination tethigigaar secivionlivgy itwaexpleesas a
carried _out using hematoxylin. . More specifically, these

oper at i éile pepteinc@ fpion nsoteins istgsmerally. referpnsh tof s an- iemperdesins ect i on
was subjected:-to _a deparaffinizati.on treatnment. .and s then,. .

stbj eoted t o B pBieaata BhuaMieeRi iy el SERET A aier iR dyeRpiging

M Nut epalibhdhicAL mivAhyAR QfAlleatdNE 88 RadibB&IRERbIOPE (RBS tEx%%{dﬁé’s &fa
roomtenperature for 20 mnutes using a solution prepared by adding a

hydr ogenbgtenexhaleng otliHkilbing taotivity reviode taposinf lyside, pomudentonas xstonin,

. 3% sqQ that. endogenou eroxi dase activity was el|mnated. The
esul t Phtﬁa@a%a% pd Fp lﬂgqu’S 1"a‘itop%6'?ﬂterﬂfé¥‘%%euﬁ@qf8’ra@ RicHdprmgnas

et ng SR ot kRR e, P Ry R e S b e R

t o car illigtaceinitg pehed paticilarlpllReiked)@Rd eRe@Pfds @ FRUEKIRDGrdlidd N, ' n,

ti b thy, t | t ant t i,fh i - -
monoc 97 Tanch 50y "Ren Ao BBe1d Tus 1an. "L ABY Al Ront Aa Taart T

whi ch had hgenigi] wsgd Wit hioan PBSs S0t 0RosgONbALNT Rem L. 3%:HOT 1F8
horse se ’umgr’at MBonfenpi aﬂ?%‘r" f@” %ur, Zand "Kas tﬁeen wighed Ttn
PBS at lﬁﬁwlﬁmeﬁﬁtlﬂr;{?grw@tmow e%p By alg “W\%&‘ 1Mher @a%ﬁelmprampr
bi ot i nyl at ed anft’ig— muse IgG anl’fti bsogdy ‘gv_ec’t o(r)i, I'ch 7hiad . een 2001 ’
times df'mbt E4Hoi PhAas, PBS, Sabut'iCon’ Een'tlj Bag 159 Acrfibt, vy ¥eysefimy,
was reggted at,yoomtenperature for 30 m nutes. The reaction product
a6 23 . !

was washé@ apdt hReps at roomtenperature for 5 mnutes three tines,
and a reagent st ain A if. eqt or ) _was .m. xed i n..accor dance
ot the. T mouansEE FAEh B PRe Skt YR B de B S R 0
ABC COféﬂhlﬁﬁle, Thh&hABer cOIiRXan\BfibodgGlietla Arugd ORM JiSARREHMESrfaor 30
m nutes. The reaction product was washed w th PBS at room tenperature
éor 5 hiydrazese bomées appdied, and col or devel opnent was then carried out

CERhER Y ORI R L O,
the reactdt i %@h&%f@@tﬁrﬁﬁ@i%@ﬁ’rh%Jgﬁg&wé@%%F gLnd ﬂ’lrah ?:I;ﬁpe QP-

and the nucleus was stain toxylin so on ( 0

Pure ChenmThak, bynpitesicusBscohbiting a St Ak thakingday tinddr Ravivesnd el ed
out with alcohol, followed by penetration with xylene and nounting in
Ent el | &tling@ctiniy sitthihiganii-hIREB R anibodypitdssomas possibiREPalio wsuplyAan

|ty . The. i, tt f hTROP- 2]
nor mal PPEEHER0 reen and Bis D RS il A3 o b Bim? S5 Ep sl body-arue
ant | bodinjal Rl ithe 91%53% indelIPR ARERLy LLSIE! A Effs of S1iR) ROORr

ABl, Supéer "Bio i ps) was deparaffinized, en subjected to a
hydr ophlid agent teetterrerget tuther edlst er, the antigen was activated with a
prot ease, pepsin, and_ inmrunostaining was then carried out using the

anti - hTROP- 2 Tisnidtarpalénatiantacisily intp oslls ken bg eyalugter diyrfuazregcenily lzbeling
resul t an ?1%1% gdyn%it%ﬁogg)n%ﬁ%\ﬁ%Qhé ﬂkcta Qr?d ?ﬁ‘énnobsgrsv%)é‘ ur%igrgtlo%r/] ggha (f(?rre;[n

localization of the antibody using a fluorescence microscope or the like.
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nunber

of TROP-2-positive cases / total number of cases

TROP-2-positive rate (%9 Breast cancer 32/80 40 Lung cancer 53/81
65. 4 Esophagus cancer 69/90 76.7 Stomach cancer 25/90 27.8 Col on

cancer

29/ 178
Moreover, in the present invention, in addition to the aforementioned antibody-

drug conjugate, there can also be provided an antibody fragment-drug conjugate, in
which the aforementioned antibody fragment is used instead of an antibody. With
regard to the details of such an antibody fragment-drug conjugate, the descriptions of the
aforementioned antibody-drug conjugate can be applied, as appropriate.

Hereinafter, in the descriptions of the present specification, such an antibody
fragment-drug conjugate is also included in the antibody-drug conjugate of the present

invention.

4. Pharmaceutical composition

The anti-hTROP-2 antibody and antibody-drug conjugate of the present
invention are useful as active ingredients contained in a pharmaceutical composition.

The pharmaceutical composition is useful as a pharmaceutical composition for
treating and/or diagnosing a tumor. In particular, since the anti-hTROP-2 antibody of
the present invention and an antibody-drug conjugate comprising the aforementioned
antibody have excellent tumor growth inhibitory activity as such anti-tumor activity,
they are preferably used in the treatment of tumor. That is to say, the anti-hTROP-2
antibody and antibody-drug conjugate of the present invention are useful as active
ingredients contained in a tumor therapeutic agent and a tumor diagnostic agent. It is
to be noted that the above-described treatment of tumor includes inhibition of tumor
growth and suppression of tumor growth. Specifically, if it is a tumor therapeutic
agent, examples of the tumor therapeutic agent include a tumor growth inhibitor and a
tumor growth suppressor.

It is preferable to provide the pharmaceutical composition of the present
invention in the form of a pharmaceutical composition comprising the anti-hTROP-2
antibody and/or antibody-drug conjugate of the present invention as active ingredient(s),
and further comprising a pharmacologically acceptable carrier. In addition, the
pharmaceutical composition of the present invention can be used in combination with
known anti-tumor agents. By such a combined use, a higher anti-tumor effect can be
obtained.

Target diseases (tumors), to which the pharmaceutical composition of the

present invention is applied, include: the aforementioned various types of known human
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16. 3 Pancreatic cancer 26/62 41.9 Liver cancer 7/92 7.61 Bl adder
cancer 42/59 71.2 Prostate cancer 35/38 92.1 Ovary cancer 14/58 24.1
Representative stained i nages are shown in Figure 21. Anong cancer
speci es, regarding which the expression of hTROP-2 had been anal yzed,

pr ost at @nfRE GRwHhaH thdEkpression of KTROP-2 has previously been confirmed. Among
others, one or two or more types selected from among human pancreatic cancer, human
prostate cancer, human colon cancer and human breast cancer are particularly preferable.
Such target disease may be a single disease, or two or more diseases may be developed
in combination. Moreover, the target tumor may be a recurrent cancer or a metastatic
cancer. The pharmaceutical composition of the present invention (further, the anti-
hTROP-2 antibody and/or antibody-drug conjugate of the present invention) can be
effectively used as a therapeutic agent and a diagnostic agent for a recurrent cancer or a
metastatic cancer.

Examples of the “pharmacologically acceptable carrier” include an excipient, a

C diluent, an extender, a disintegrator, a stabilizer, a preservative, a buffer, an emulsifier,
an aromatic, a coloring agent, a sweetener, a thickener, a corrigent, a solubilizer and
other additives. Using one or more types of such carriers, a pharmaceutical
composition can be prepared in the form of an injection, a liquid agent, a capsule, a
suspension, an emulsion, a syrup, etc. These pharmaceutical compositions can be
administered orally or parenterally. Another form for parenteral administration is, for
example, an injection comprising one or more active ingredients, which is prepared by
an ordinary method. Such an injection can be produced by dissolving or suspending
the present antibody in a pharmacologically acceptable carrier such as a normal saline
solution or a commercially available distilled water used for injection.

In particular, when an antibody fragment derived from the anti-hTROP-2

(- antibody of the present invention (particularly, an antibody fragment with a low
molecular weight) is administered into a living body, a colloidal dispersion system can
be used in addition to the aforementioned components. Such a colloidal dispersion
system is anticipated to have an effect of enhancing the stability of a compound (an
antibody fragment) in a living body or an effect of efficiently transporting such a
compound to a specific organ, tissue, or cell. The type of such a colloidal dispersion
system is not limited, as long as it is commonly used. Examples of such a colloidal
dispersion system include dispersion systems comprising, as bases, polyethylene glycol,
a macromolecular conjugate, a macromolecular aggregate, a nanocapsule, microsphere,
beads, and lipids including an oil in water emulsifier, micelle, mixed micelle and

liposome. Preferred examples of such a colloidal dispersion system include multiple
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hi ghest positive rate (92.1%, and also, lung cancer (65.4%,
esophagus cancer (76.7%, bladder cancer (71.2% and the |ike had
hi gh positive rates. Liver cancer had the | owest positive rate
(7.61% . It was observed from stained i mages that, as with in nornmal

cells, - | ' ' | | e
case of TRancé o btk bERBIHGE dul olale, Ghlch IV Bh 3R LUE eIty
hTROP- 2raiapoingGukh @adonfRinidno apeCificaREAS Wiskie, 99 ¥e11¢RERSiHoRit Gl €

21A, B, E and G. The hTROP-2-positive rate in pancreatic
cancer Biatechniqyes, 1A88, pob%;iBinsisi qndfcevise Birahisins eh BRoby2- Aok 19Uy 102Pe

and th rade (degree of differentjatiqn) ancreatic..cancer

anal yz olg L&Ep%llglrn&gtﬂ??!" ﬁ?&ﬂ-{’agﬁ%si@pﬁgsggﬁ Onﬂia&a ¢1ﬁ3&u®|’f€§nﬁ&
ancr easi a i a high grade, nanely, with a | ow degree of

gi ffer §1P%§Pi,2%9?Téa?qu§)5) . Table 5 Pancreatic cancer hTROP-2-positive

spots 26/ 62 (7Fhe 8d84ce dBthelpharnPesutital @ompbsitips @f@He presentlintdntidn diffets

8519400215 0%
depending on the age, sex, body weight and symptoms of a patient, therapeutic effects,
an administration method, a treatment time, the types of the anti-hTROP-2 antibody and
antibody-drug conjugate of the present invention contained in the pharmaceutical
composition, etc. In general, the present pharmaceutical composition may be

( administered within the range between 600 pg and 6,000 mg per adult per administration.
However, the dose is not limited to the aforementioned range.

In a case in which the pharmaceutical composition is administered in the form
of an injection, for example, it may be administered at a dosage of 100 pg to 100 mg,
per administration, per body weight of a human patient, once or divided over several
administrations, as an average daily dose. Preferably, the pharmaceutical composition
may be administered once every three days, once a week, once every ten days, or once
every two weeks, or by a single administration (wherein the total number of
administrations is 1). Examples of the dosage form include intravenous injection,
subcutaneous injection, intradermal injection, intramuscular injection and intraperitoneal

- injection.  Of these, intravenous injection is preferable. In addition, such an injection
may be prepared in the form of a nonaqueous diluent (e.g. polyethylene glycol,
vegetable oil such as olive oil, alcohols such as ethanol, etc.), a suspension, or an
emulsion. Such an injection can be sterilized by mechanical sterilization using a filter,
the mixing of a microbicide, etc. The injection can be produced in the form of an
injection to be prepared before using. That is, a sterilized solid composition is
prepared by a freeze-drying method or the like, and the composition is then dissolved in
sterilized distilled water used for injection or other solvents before it is used, so that it
can be then used.

The present invention provides a use of the aforementioned anti-hTROP-2
antibody and/or antibody-drug conjugate of the present invention in the production of a

pharmaceutical agent (a drug) for treating and/or diagnosing a tumor. In addition, the
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0% 52. 5% 55.6% total 36 26 [ Exanpl e 21] [Anti-tunor activity of
K5-70 anti body by single adm nistration on xenograft prevention

nodel s of human pancreatic cancer cell |ine PK-59] St rong
anti-tunor activity in vivo of a clone K5-70 (nouse | gQ&a) was

exhi bit . ' Wl ' f . of 1
ol kg by e yiof bR E u AT okl e o D s a9 AR ARR aflivady-

pancr eadriug oafigate ¢Bthe préseat féebBon,Ivihidh @etided! fof trebiing Wﬁ?dia@ﬁ:@siﬁ%a
ng/ kg body weight, N = 3), tunor formation was observed in all of the

i ndi vi d@aag; and the tunor volune on the 28th day after cell
transpl ant at i Day 28) was ¢81.7 74.5 mm8B. the other hand, in a
o oup i 1 whi CRIGE0, Tielprigint Arsibion doRise bieEadHoF Feetiag apaor

t ranspl i e : - ight, N
L5y °P kel Mlmbh wi o hal ittt Gl Bk Ao 0N -
St udentadsnihist@$ig) o FhRM ) ghd sfvpementivret! antiFh TR OBrY aiddyi dnyl/@f antBdd %0

(Figure 22A). Wth regard to tunor weight, the tunor weight of the
cont r ol drge sapivEAternfithe @reggst mvsationy, oRurghermare dhe peesent inkentiamalso

i gh f th | - dm ni i 0.0 0.10
0°03 " Py iig e §¥oq e Aoreimlond i RRRPERY BrtiBSuanor Misiooggudrie
(Fi gur eccpfiBlate ¥¥ {He preQar thiieRiiBRER ¢ Rl Ao PMEeh NP MBI |

tunor formation was conpletely inhibited in 2 out 6f 3 individuals in
the K5-70 adm nistration group at a dosage of 10 ng/ kg body wei ght

er administration (Figure 22C). [Exanple 22] [Anti-tunor activity
éf ant i 2 RIeRRAd FeacRt ot B®IBnal  ant i body on xenograft treat ment
nodel s of hu cel | |j . . The anti -t.umpr
Betivity of  oniipi RRRRELURE oD olBHtent inventiof G Bl Bl

K5- 70, tK&ril t6mpBrides AtyihEtAS ) fonrehe@icHBdNSei-NT R OPXE AR RF o ftthe ptdFRAL
model s using a human col on cancer cell |ine SW80. 5W80 cells (5 x

106 celinvgntygarte reediovitinn sampleycalleatedpiremtaddving body Keereingfier fdfemid of as a
each of, .6-week- ol emgl £ . NOD- sci.d Day 1),. When the nmean tunor
Vol une HERERALSTO0 B 5 e R G GRS B0 or Day 10)

From Day 7 OrA%)és&ﬁygd!a!%(/@,H?fR(t)PQeﬁés @%H}c’%hﬁ#rﬁ@& tPBe %ecﬁﬁ@ar%ggégfpg&%’d

was carried out at admi nistration intervals of once every t ays.
The antintvarions spes oi tymaf cetlson@hiss-WIR@RR, tahe partidu drlyTdreclitTR OPLI @5
of clones K5-116-2-1 and T6-16 were eval uated by independent studies,
separ at&fpcel[ifas wegiogy ppryionf BIRQRL) fap baasedas 2 manesr facvaniousytypes of

K5- 70, .the t I f trol o lgG (1 / bod
e gnt R IR el afen BREOPLS Ban 8¢ BrialeSRLR o R opikef for ot
(Day 44hn¥y@atidemdtr, Ritdarfpi®ithte EihceP gnupiedol@bshcet BEd hi4ARA bYOIsH BB Rf.
a K5-70 (10 ng/ kg body weight) adm nistration group was 27.4 29.4

(P < 0. 01Hb&yceSthedmni-hSROM-2 snjibodgndf theysesentimvenfion i lloomedrmsreact
significant inhibited in the K5-70 adm ni stration group (inhibitory
rate: g@awﬁctlwgalr%' pandyg signglefihg r%aatqdﬂ%woa@iiﬁﬁtep defretedyse as to

wei ght tr O r /

wet ght Sfeck REuRRR’ T Phe AR BHRAARL G0 Fiendt & B oS5 GRTnf Grok i Blapmount
0.01 byfehudeapén & theltBslolicas banbRd e id, ARIHTROPY dridenitWr a9 SRTROP-2
(Figure 23B). In particular, in two out of the eight individual mce

i n t he 2rREURD. adnidaiestipnoif eriugeo uping ttherantifastyrdithe presest wyeptia, diryt, a

i nhi bi th fot | d not b firmed. In th
Sy S0 peRntistrig B EERE S0 Aty PLEPRA tIHBP ook S PLUSSBE ectifp O

T6- 16, plood used as a test target, is allowed to bind to the antibody of the present invention by
an antigen-antibody reaction. Subsequently, based on the measurement results of the
amount of the bound antibody, the amount of an antigen of interest contained in the
biological sample is measured. This measurement may be carried out in accordance
with known immunoassay methods. For example, an immunoprecipitation method, an

immunoagglutination method, radioimmunoassay, immunonephelometry, a Western blot
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whi ch was carried out separately, the tunor volune of the control
group on Day 42 was 713.8 354.5 mmB8 (N = 8). In contrast, the tunor
vol ume of the K5-116-2-1 admnistration group (10 ng/ kg body wei ght)
was 188.9 97.4 mmB (N =8, P < 0.01 by Student's t-test) (Figure

mo/ kg o Ao RYioHelry G e hREedbd sl 1M R E ARG G ilebRied, ¢
t -t est)antfbodyrie u@&iand Thissan éﬂ%oﬁ%&@?@yﬁeﬂﬂéﬂsﬂﬂ 8§ fiat ArBduroTYRS [abeled

showed inhibitory rates of 73.5% and 59.0% respectively. Wth regard
t o t unointikeidyibatas divettly deteetedumbithensiisghanamtibhdy wdise odnagntratiomas
0.39 O. .. IL.n contrast, the tupor ight of the K5-116:2- 1 .

admi ni selffﬁﬂaﬁﬂa%%pb%inewwaﬁo. pyse sagasd SB&N@M@%@% asigealof
and th [ 2 e SAIAk 0N : : 14
(P < eg TR MR iy b CrSe S TN BN 0P ol ey
gr oups sthov@danditbcbinabity nfagttesmedsurel Wsingadn&tudtient depiee dndedryantibody

(Figure 24B and Figure 25B). [Exanple 23] [Dose-dependent anti-tunor
acti vi t§jewAl i pdrelogkal sarppleaanbe sxrressed a5 mevalunisdative todhe yaligradiihe

colon cancer,cell. Line 5WI8Q] . Subsequent | y,. the dose-dependent
ot -t R Tty Wi &S fetaciony o Braite s ploiabm B AR Rt Ty e
xenogr af £ [$A BRENRY) thd BHElehddS HROR BA HIRGY, FRI0PE cEARCREmMERS dssdy {F?A , and
5WI80. 5WI80 cells (5 x 106 cells) were subcutaneously transplan edn

i nt o themngphendd iankumfassgeh Of thesayakdk EOLSIA freethd & isNERtiswliary poefeeabld an
@ays after, the transp|lantation (Day 10) at which the nean tunor

vol une thebit frsimpdeandBiehingenstie. wer e di vi ded into a control group

(mouse 1gG 1 / i 1 Ni i = 104,
176 ey, a RGOSR SeliBb e dhe BATL RS LA Glh ¥ Qiltaarbl B BeliRlar’
104. 3 uktngltherd@}ectidnkbsulOolt2in®8 /Hyahb athtchGhied ddsdtMinShERbUQR adll OUP
(N=28, 104.6 15.9 mmB), and a K5-70 (10 ng/ kg body wei ght)

adni ni spdigeiosn FepeganiNe~wlen tlg4degectin gswihByceedh e predeternepedt standardl
adm ni stration s carried qut atf adm nistration intervals of once. .
avery tiAEe Ry AR o T s Skl s ho Db IR SR pReS B Retion Bigt i
vas 713e& tha3r thedpr@iBter el REMALALTaIRANE s t;l] el Sis %an%’mv%! Shf #ld Qfte
groups, dose-dependent tunor formation in |t)|tory activity was

obser vad.tuibaposisye tinés datemtinedkhate ceftairhigpéd ofgidigr sady hwed Bédn
admnistration group was 485.0 207 3 mmB (inhibitory rate: 32.1%,
the turfsvelppedmandghus e tymey siate paipe wealgated ad rhaternt dhe statepbaumer

339.5 . i i bi te: 52.49 t t | f

She’ 30 i€ BEndiEh o BBl dech &t & pREnddbe uBvE B IBEa Y58 o the

(i nhi bigr@gtsdioh Gegrel tierdef. P Thld; Sechic &t 8§ Sgtlfeistrt]zﬁﬁ {o)f a(tfind K i [ he
, e

Li kewi se, with regard to tunor wei ght on y unor wei ght of

Q,Qe compresshcegypoalsenes o Dilealeveloptent oOn tumer, shdprognessibn ddpeed theogof, the
ight of the K5.-70 (1 mg/ kg bod i ght)_adm ni strafion group was
0. 24 (sl.ewegof(mgnﬁn&flﬁsrtgg Pitgicodr %@se,gcq elasgsisweighe REFsenge o5

ng/ kg i peg,g]:'nistration group was 0.17 0.14 g (inhibitory
rate: %gg%%%wﬁgéud by Student's t-test), and the tunor weight of

the 10 ng/ kg Ity af@eglhtiod eadidtidil 06a §tadpf Masnék: d0be Srahdhtéd, only
(inhibitory rate: 47.1 % . Thus, dose-dependent anti-tunor activity

was CoRRE SkaseI mapi hgusetec o thg afgyementipngdreranydes osfimultiplerixempdes way
ool on BeReB AR 1Tt o PR e SERT JR5 R P

anal yz QeRphinYR “ﬁﬁﬂﬂé?io'itnB@Eﬂeocﬂrﬂo‘i‘]Eh%E 15@&&.:1%1&3&9%1&%?&&&%%%

lg&Ra), the anti-tunor activity of the clone 'K5-70 when it wa

adm ni gprefeedninakstandwedvaluensed ay arboundady bisedam theabtdiee détkdtion result.
xenograft treatnment nodels using a human col on_cancer cell line
swi80. Thpslsereesnfimalignapcy irsused|asgn indicatos ihatindisalse shaprograssionaiegeat of

Into t geca{léeqm ﬂalsg&] Ién ?ﬁe g&%&ioorf regﬁl\{\:e t%le(-ta(ﬁ'lggt {u%ncﬁlc%n %%ziss%{fgedrﬁ?lyosg berIz%H
disease stage and it can be evaluated. Otherwise, an early cancer and an advanced

cancer can be distinguished from each other, and then they can be evaluated. For
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Subsequently, in order to analyze optinmal admnistration intervals of
clone T6- 16 (nouse Ig&xa), the anti-tunor activity of the clone
T6-16 when it was adm nistered at admnistration intervals of once a
week (once every 7 days) and once every 10 days was exam ned with

Swigg, EIEL S BBSHRIE s Heffinihe MERLECOBb: SR Fahoer e
i nto t halvahgd cddcan sy thadbteotiod ravkasQindnfiRarre NEP1SRhHadI®YE RimdEN

days after the transpl antation (Day 10) at which the mean tunor
vol urme ¢aadehesgluated hyrdeternining stheiler or apyhetpdasomhas epneeradrasia sjecapart

oo e e godkon 16 gy Bagn it it dsftssion ugkEs apindifer arlibn
group (Remréceldd evatudfedBP beteﬁn&@?%@&@%@r %%5%h9%3£ec%?%ﬂ§ce

every 10 days) adm nistration group en,

adm ni séxcatdednthegsedendriiingédstandrd Pajnedipain Hfert iutedval\eoddensr rofmidsien.

control group was 473.5 137.0 mmB. On the other hand, the tunor

vol une of the T6-16 (once a week) adm nistration group was 243.7

65. 3 4 nhibitory rate:. 48 5% P < 0.01 by Student's t-test), and

t he ttTr?érélbgé}u&)%écgﬁét%e&wl%pfglg(tg 2 every 10 days) adm nistration

group was 2977fe akt-tA ROB2(drtibolY bPkle Hak&it idverntith d3f He.B8viA¥d in the

Student's t-test) (Figure 29). In the prior arts (US 7420040 and US

742004 1fprmwifarkitfiridetetiting onaliagnadingrd simered The kitenitye aféseht matntber
reatic cancer cell line (BxPC-3) at a dosage of 20

del i
ot aﬂ?‘wm@ Sapefed 9B liflephase staegbin?hsichabe gntipedesities of
i by 1879 5 SRR G MR o B A e Al eheliaB anbogy,

found tAlsbelinpisibsthgiv thacRBEIsahé hntibdd masis &/ibstandh @dbeldd WAE an enzyme,
adm ni stered at a dosage of half of the prior arts once every 10 day
(at adrfi iediisedepor Tyoressentrempsugl, dpisiilupfinesgkiieprpaumd, etc.  The kit of
consi de%hati on a Si qg)l e dosgsge and. adm ni st ratti on jintervals, i th becane
clear tRAPTEHY RESTELNEY BE)F oL ARY EREMtS 19 f0T SHTYIDE o fhe

acti vi tatrdtiod dreh@prdofanferiondin A@aﬁzm9@&&@%&&%&@93&“@&@{5
prior-arts. [Exanple 27] [Analysis of anti-tunor activity of clone
K5- 70 elemernagr Bt expmeplenwvhansuvhdelabelisg substamrans pii estyatelabalingr cel |

| i ne DU 145] . The anti-tunor activity of clone K5-70 on human

pr ost atSBb¥aRcse the kit of the Rraseay LRy ankoR sRBHFURRT i &y eymssubsdaledaysi ng

DU- 145 . | , " DU 45 calls (5 x 106 cell
wor o 9ROzt KSR, ot R A oV SRdsa Vb S, of Satmp Sl
nmouse (sBa lGtion) W dithent 18R Ba¥in@Rteshe@eh M@ cbian Rl fotdk kan¥@further

carried out was defined as Day 1. .'Ifhe mce were divided into a
ont r olcogpoigp vaNous §peantl bulfeds; forikided wiatery wdricors tgpasuys e cult®)e véasols)

1, K-.70 was intraperitopeall dm ni ster 0 the mce at a
Py e evions D5Re P RS g Bpeendbr A URb e o b bloth et ok hetgtonent

On Da . : | .
me. - Of it by St bt PRSARSIERMMAE, o R Besld F Wi B
group wafadentd varSubtypeBof platesad) antiyephit udebs sodiningBlide, afR@pbMiticatal

tunmor formation inhibitory activity of approximately 90% (Fi gure
30A) . Vpergtipsgagimal onstgpionhestght . further significant anti-tunor

tivit b . Th wei gh f..t trol Da
76 was 0. 18 DREE 57 e PSert Gt oo s St DB S 3RE P R PR TG, o
tunor s ;8 RABREGK LY dtE@MBhEthef dfftke SrelsOd Ml AU R, Thé ﬁms?ﬂg ctxtﬁléﬁae& unor

formation was conpletely inhibited {(Figure 30B). From

above- meeful.oned results, it becane clear that the anti-human TROP-2
nonocl onal anti body cl one K5-70 shows strong anti-tunor activity even
on human prostate cancer. [Exanple 28] [Metastasis-inhibitory

activity of C[-![Qr@?naﬁ%f,%ﬁe Bpesleﬁtvi%(/en 1c;[navsvhfll§tla %noqgggelc%ﬁgﬁlyngesrc]ﬂggg in the

following examples. However, these examples are not intended to limit the scope of

the present invention,

43



Adm ni strati onWweeksNunber of Determ nation of Individual No.
groupafter transplantationnetastatic focinetastasis Control group
AWC- 10 4WC- 25 6WC- 37 6WC-47 6WC-52 6WC- 60 Aver age nunber of
nmetastatic foci 3.5 Incidence of netastasis 67% K5-70

adm ni Sfﬂﬁh{p%‘ﬂm' 10
[Cloning of hTROP-2 gene]
A full-length hTROP-2 gene was isolated from human fetal liver (10-week-old
embryo) according to an RT-PCR method. First, the following PCR primers were
designed based on the sequence of an hTROP-2 gene (Genbank accession No. NM_

002353).

Forward primer: 5’-ttcctcegecccaccatgge-3° (SEQ ID NO: 3)
Reverse primer: 5’-ctegagcaageteggttectttete-3” (SEQ ID NO: 4)

( ' When these primers were designed, a Xhol restriction enzyme-digested
sequence except for a stop codon was added to the reverse primer. cDNA was
synthesized from total RNA (TAKARA) prepared from human fetal liver (10-week-old
embryo). Using this cDNA as a template, a PCR reaction was carried out with the
aforementioned primers. Thereafter, development by agarose gel electrophoresis and
extraction of a band of interest were carried out, and it was then cloned into a pCRII
vector (Invitrogen) (pCRII-hTROP-2). The cloned hTROP-2 cDNA was confirmed by
sequencing.

An expression vector was constructed by cleaving a EcoRI/Xhol fragment
comprising an hTROP-2 gene from pCRII-hTROP-2, and then inserting the fragment
into the EcoRI/Xhol site of a pcDNA4/myc-His® A vector (Invitrogen) (pcDNA4-

( hTROP-2-myc/His). Moreover, a Hindlll/Pmel fragment comprising an hTROP-2 gene
was cut out of pcDNA4-hTROP-2-myc/His (wherein the HindlIll cleavage portion was
blunt-ended), and the fragment was then inserted into a Pmel site of a pcDNA3.1(+)
vector (Invitrogen), so as to construct an expression vector comprising a neomycin

resistance gene (pcDNA3.1-hTROP-2-myc/His).

[Example 2]
[Construction of cell line capable of stably expressing hTROP-2 gene]

The expression vector (pcDNA3.1-hTROP-2-myc/His) encoding the full-length
cDNA of hTROP-2, which had been produced by the above-described method, was
introduced into HEK293 cells (RIKEN), HuH-7 cells (HSRRB), 7E2-C cells (described
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Using this cDNA as a template, a PCR reaction was carried out w1th the aforementioned

primers. Thereafter, development by agarose gel electrophoresis and extraction of a
band of interest were carried out, and it was then cloned into a pCRII vector (Invitrogen)
(pCRII-hEpCAM). The cloned human EpCAM cDNA was confirmed by sequencing.

An expression vector was constructed by cleaving a EcoRI/Xhol fragment
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1391 7 comprising a human EpCAM gene from pCRII-hEpCAM, and then inserting the
fragment into the EcoRI/Xhol site of a pcDNA4/myc-His® A vector (Invitrogen)
(pcDNA4-hEpCAM-myc/His).  Moreover, a Hindlll/Pmel fragment comprising a
human EpCAM gene was cut out of pcDNA4-hEpCAM-myc/His (wherein the HindIll
cleavage portion was blunt-ended), and the fragment was then inserted into the Pmel site
of a pcDNA3.1(+) vector (Invitrogen), so as to construct an expression vector

comprising a neomycin resistance gene (pcDNA3.1-hEpCAM-myc/His).

[Example 5]
[Production of anti-hTROP-2 monoclonal antibody]
As immunogens, there were used cell lines capable of stably expressing hTROP-
2 (HEK293-hTROP-2 cells, CHO-K1-hTROP-2 cells and 7E2-C-hTROP-2 cells); human
pancreatic cancer cell line endogenously expressing an hTROP-2 protein on the cell
surface (PK-59, RCB1901; purchased from RIKEN cell bank); and the recombinant
protein of the extracellular region of h"TROP-2 produced by the above-described method.
In the case of the cell lines capable of stably expressing hTROP-2, 1 x 107 cells
were used, and in the case of the recombinant hTROP-2 protein, 20 pug of the protein
was used. The cell lines or the recombinant protein was mixed with an adjuvant
TiterMax Gold (Funakoshi Corporation) at a mixing ratio of 1 : 1, so as to prepare an
emulsion. The emulsion was then injected into the two footpads or abdominal cavity of
a mouse (C57/BL6, Balb/c) (initial immunization). When immunization was carried
Q out by injection into the two footpads for a short period of time, booster was carried out
three to ten days after the initial immunization. On the day following the final
immunization, lymph nodes were collected from both knees, and lymphocytes were then
prepared. 'When immunization was carried out by injection into the abdominal cavity
for a long period of time, boosters were carried out at intervals of once a week after the
initial immunization (wherein boosters were carried out for 1 to 2 months). Thereafter,
B cells were isolated from the spleen according to an ordinary method. In the case of
immunization using cells as immunogens, a cell suspension which was PBS containing 5
x 10° cells was used for boosters. In the case of using a protein as an immunogen, 5 g
of a PBS solution was used.

The prepared lymphocytes were mixed with a mouse myeloma cell line (P3-
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VCSPDGPGGROQGRAL GSGVAVDCSTLTSK 932 a
CAAVHYEQPTI QJ ELRCAAVHYEQPTI QJELRC 876 9
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CVHYEQPTI QJ ELRONCVHYEQPTI Q ELRQNC 825 11

RLFRERVAP PRV ARV EGBTTED EPRO" e 7 23V g caried out according

to a polyethylene glycol method. Thereafter, the fused cells were cultured for 7 to 28
days in a methyl cellulose medium (trade name: ClonaCell-HY Cloning Medium D;
Stem Cell), which contained HAT (hypoxanthine, aminopterin and thymidine). Single
colonies of growing hybridomas were each picked up and placed on a 96-well flat-
bottom plate, and using a liquid selective medium containing HAT, the hybridomas were
cultured in a 5% CO; incubator. A culture supernatant of growing hybridomas from
single colonies was subjected to a primary screening via Cell ELISA {described later)
and then to a secondary screening via FACS analysis using HuH-7-hTROP-2 cells, PK-
59, thereby establishing 300 types of hybridomas, which produce anti-hTROP-2
( monoclonal antibodies recognizing hTROP-2 proteins expressed on the cell surface of

living cells.

[Example 6]
[Primary screening using Cell ELISA]

CHO-K1 cells (hTROP-2 negative control; purchased from Japan Health
Sciences Foundation) and CHO-K1-hTROP-2 cells (or HUH-7 cells (hnTROP-2 negative
control; purchased from Japan Health Sciences Foundation) and HuH-7-hTROP-2 cells)
were alternately inoculated on a 96-well culture plate (BD Falcon) at a cell density of 3
x 10* cells/well, and the cells were then cultured in a 5% CO? atmosphere at 37°C for 1
to 2 days. The cell culture medium was removed by decantation. Thereafter, the cells
were washed with ice-cold PBS, and were then treated with 4% paraformaldehyde-PBS
for 5 minutes, so that the cells were immobilized. The cells were washed with PBS
which had been cooled on ice, and an ELISA plate was then prepared. Thereafter,
ELISA was carried out according to an ordinary method. Specific procedures will be
described below.

First, blocking with a 2% skim milk-PBS solution was carried out at room
temperature for 30 minutes to 1 hour. Subsequently, the hybridoma culture supernatant
was added thereto, and they were then reacted at room temperature for 1 hour.
Thereafter, the resultant was washed with a 0.1% Tween20-PBS solution three times.
As a secondary antibody, Horseradish peroxidase (HRP)-labeled anti-mouse IgG (GE

Healthcare Biosciences), which had been 1000 times diluted with a blocking solution,
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17 FQGRGGLDLRVRGEP 538 18 CVHYEQPTI Q ELRONCDLDAELRRLFRERYRC 524 19
CHSDLDAELRRLFRERCRGEPLQ 519

was added to the resultant, and they were then reacted at room temperature for 1 hour.
Thereafter, the resultant was washed with a 0.1% Tween20-PBS solution three times.
A TMB (3,3°,5,5 -tetramethylbenzidine: SIGMA) substrate solution was added to the
reaction solution to carry out a color reaction, and the reaction was then terminated by
adding 1 M sulfuric acid. Thereafter, absorbance (405 nm) was measured using
Microplate reader Model 550 (BIO RAD). Hybridomas corresponding to a hybridoma
culture supernatant exhibiting a high absorbance value to the negative control were
subjected to a large-scale culture on a 24-well flat-bottom plate, and were then subjected

to a secondary screening using FACS analysis.

( [Example 7]
[Secondary screening using FACS analysis]

Hybridomas, which were found positive in the above-described primary
screening using Cell ELISA, were subjected to a secondary screening using FACS
analysis. In the evaluation of Hybridoma cells, HuH-7 cells, which were human liver
cancer cells which did not express hTROP-2, were used as negative control cells and the
reactivity with HuH-7-hTROP-2 cells, which were stably expressing hTROP-2, was used
as an indicator. Then, the evaluation was carried out based on the reactivity with PK-59
cells (RCB1901; purchased from RIKEN cell bank), which were human pancreatic
cancer cells endogenously expressing an hTROP-2 protein on the cell surface.

The cells were removed from the culture dish by a trypsin treatment, and a cell

( suspension was then prepared (cell density: 2 x 10° cells/mL). The hybridoma culture
supernatant, which exhibited positive in the primary screening using Cell ELISA, was
reacted with 100 pL of the cell suspension at 4°C for 20 minutes. The reaction mixture
was washed with PBS, and it was then reacted with PE-labeled mouse IgG (BD
Pharmingen) (0.1 ng) (4°C, 30 minutes). Thereafter, the reaction mixture was analyzed
using FACSCalibur (Becton, Dickinson and Company).

Eventually, approximately 300 types of hybridomas, which produce an anti-
hTROP-2 monoclonal antibody recognizing an hTROP-2 protein expressed on the cell

surface of living cells, were established.

[Example 8]
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The isotype of the produced anti-hTROP-2 monoclonal antibody was identified
using MOUSE MONOCLONAL ANTIBODY ISOTYPING TEST KIT (Serotec) in

accordance with a method included with the above-mentioned kit.

[Example 9]
[Ascites formation and purification of TROP-2 antibody]

The hybridoma clones produced by the above-described method were
administered at a density of 3 x 10° clones into the abdominal cavity of a BALB/c nude
mouse, to which 2,6,10,14-tetramethylpentadecane (pristane) had previously (seven days
before) been administered. Two weeks later, ascites was collected. Moreover, this
ascites was subjected to caprylic acid precipitation, and then to affinity purification
using a protein G column (HiTrap protein G; GE Healthcare Biosciences) or a protein A
column (HiTrap protein A; GE Healthcare Biosciences), so as to obtain anti-hTROP-2

monoclonal antibodies from individual hybridoma clones.

[Example 10]
[Measurement of antigen binding affinity (measurement of Kd value)]

The antigen binding affinity (Kd value) of the generated anti-hTROP-2
monoclonal antibody was calculated by a method using ELISA (Djavadi-Ohaniance L. et
al (1996), In Antibody Engineering, Chapter 4, pp. 77-97. IRL Press, Oxford).

Specifically, the purified recombinant hTROP-2 protein (0.1 pg/mL) was added
to a 96-well culture plate (Corning) so that the antigen was solid-phased (at room
temperature for 1 hour, or at 4°C overnight). Subsequently, the resultant was washed
with PBS three times, and 2% skim milk (PBS solution) was then added thereto to block
it (at room temperature for 1 hour). The resultant was washed with PBS twice.
Thereafter, an antigen-antibody complex which had previously been formed by mixing
an antigen solution (a purified hTROP-2 protein; 50, 25, 12.5, 6.25, or 3.125 nM) with
each clone (0.5 nM) of the anti-hTROP-2 monoclonal antibody and then equilibrating
the mixture, was added to the above-described ELISA plate, and they were reacted (at
room temperature for 1 hour). The reaction product was washed with PBS three times,

and it was then reacted with HRP-labeled anti-mouse IgG (final concentration: 1 pg/mL)
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AVWEMW%%ESE@E@ Wwith a blocking solution (at room temperature for 1

hour). Subsequently, the reaction product was washed with a 0.1% Tween20-PBS
solution three times, and a TMB (3,3’,5,5’-tetramethylbenzidine: SIGMA) substrate
solution was then added to the resultant to carry out a color reaction. Then, 1 M
sulfuric acid was added to the reaction product to terminate the reaction. Using
Microplate reader Model 550 (BIO RAD), absorbance was measured.

The following calculation expressions were used to measure dissociation

constant (Kd).

In accordance with the law of mass action, an antigen-antibody reaction is

( ' represented by the following expressions.
kl
Ag (Antigen) + Ab (Antibody) < Ag-Ab (Antigen-Antibody complex) ----(1)
k2
Kd =k2/kl = AgfxAbf/ Ag-Ab = AgfxAbf/x ------- (2)

In the expression (2), Agf represents the concentration of a free antigen, Abf
represents the concentration of a free antibody, and Ag-Ab represents the
concentration of an antigen-antibody complex. If Ag-Ab = x, the free antibody
concentration is represented by the following expression.

( Abf=Abt—x =----- (3)
The above expression (2) therefore can be
Kd= Agf x(Abt—x)/x =-+---- 4

If both terms of the expression (4) are multiplied by x / KdxAbt,

x / Abt = Agfx(1—x/Abt)x1/Kd
x/Abtx1/Agf = (1 ~x/Abt)x1/Kd ===+ (5)
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anal ysis for the K5-107 antibody is shown in Table 8 below. As a
result, it was found that a sequence conpri sing
VCSPDGPGGRCQCRALGSGVAVD (am no acid nunbers 43-65) was conprised in

10 out of th — ' y(Pp 1+l - . 813,14 and 17 in
Tabl e 8) (Ta??B?&RHm Agjg%ﬁrtd?&r%ﬁfhei]etx%%glo%ug ested that, in the

hTROP-2 protein, the aforenenti oned pepti de sequence region

consi sting of VCSPDGPGGRCQCRALGSGVAVD may be an epitope of the K5-107
anti body. Tabf & @-BPrdKdg of " k66107 antibody to CLIPS pepti des
derived from human TROP-2 extracel | ul ar domai ns nunber peptide

bi ndi ng of K5-107 1 TNKMI'VCSPDGPGGRCQCRALGSGVAVDCS 2763 2

NKWVCSPD@%%Q@%\{M (6), the Kd value was calculated.

The Kd values of the generated 300 anti-hTROP-2 monoclonal antibody clones
were measured by the above-described method. As a result, there were 133 clones
exhibiting a Kd value of 1 x 107! (M) or less, 59 clones exhibiting a Kd value of 1 x 10-
' (M) or less, and 2 clones exhibiting a Kd value of 1 x 1072 (M) or less.

( Among the anti-hTROP-2 monoclonal antibodies, which exhibited tumor growth
inhibitory activity in vivo, the Kd values of 5-70 (mouse 1gG2a), T6-16 (mouse IgG2a),
K5-107 (mouse IgG1), K5-116-2-1 (mouse 1gG1) and T5-86 (mouse IgG1) were found
to be 6.8 x 1072 (M), 4.3 x 1072 (M), 4.7 x 1072 (M), 2.69 x 107! (M) and 8.49 x 10!
(M), respectively (Figure 1 and Table I).

Table 1

Kd values of anti-hTROP-2 monoclenal antibodies

Clone No. K5-70 Té6-16 K5-107 K5-116-2-1 T5-86
Q Kd ( X 1012 M} 6.8 4.3 4.7 26.9 84.9

[Example 11]
[Reactivity of anti-hTROP-2 monoclonal antibodies with human cancer cell lines]

The human cancer cell lines (human tumor cell lines) used in this studies were
acquired from Health Science Research Resources Bank (HSRRB), RIKEN cell bank
(RIKEN), ATCC (American Type Culture Collection), ECACC (European Collection
of Cell Cultures) and DSMZ (German Collection of Microorganisms and Cell Cultures).
Specifically, the following cancer cell lines were used.

buH-1 (HSRRB), HUH-6 (HSRRB), HuH-7 (HSRRB), JHH-5 (HSRRB), JHH-6
(HSRRB), JHH-7(HSRRB), HLE (HSRRB), HLF (HSRRB), HepG2 (HSRRB),
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Alexander (HSRRB), KP-IN (HSRRB), KP-INL (HSRRB), KP-2 (HSRRB), KP-3
(HSRRB), KP-3L (HSRRB), PK-1 (RIKEN), PANC-1 (RIKEN), MIA PaCa-2 (HSRRB),
PK-59 (RIKEN), PK-45H (RIKEN), PK-45P (RIKEN), BxPC-3 (ATCC), SUIT-2
(HSRRB), TCC-PAN2 (HSRRB), SW480 (ATCC), DLD-1 (HSRRB), LoVo (HSRRB),
COLO-320 (RIKEN), CACO-2 (RIKEN), CW-2 (RIKEN), HCT 116 (ATCC), HCC-56
(HSRRB), MCF-7 (HSRRB), JIMT-1 (DSMZ), HCC1143 (ATCC), A549 (HSRRB),
DU145 (RIKEN) and PC-3 (HSRRB).

Cancer cells were removed from a culture dish by a trypsin treatment, and a cell
suspension was then prepared (cell density: 2 x 10° cells/'mL). An anti-hTROP-2
monoclonal antibody (0.1 ng) was added to 100 pL of the cell suspension, and they were
then reacted at 4°C for 20 minutes. The reaction solution was washed with PBS, and it
was then reacted with PE-labeled anti-mouse IgG (BD Biosciences Pharmingen) (0.1
ng) (at 4 °C for 30 minutes). Thereafter, the resultant was analyzed by FACSCalibur
(Becton, Dickinson and Company).

All of the generated anti-hTROP-2 antibodies did not bind to a human liver
cancer cell line HuH-7, which did not endogenously express hTROP-2. On the other
hand, the anti-hTROP-2 antibodies bound to HuH-7-hTR.OP—2 cells, in which an
hTROP-2 gene was stably expressed (Figure 2). Subsequently, the reactivity of the
generated anti-hTROP-2 monoclonal antibodies with human cancer cell lines (in which
an hTROP-2 protein was endogenously expressed on the cell surface) was examined by
FACS analysis. As a result, the generated 300 types of anti-hTROP-2 monoclonal
antibodies all bound to human pancreatic cancer cell lines (PK-59 and BxPC-3). In
particular, K5-70, T6-16, K5-107, K5-116-2-1 and T5-86 antibodies, which exhibited
tumor growth inhibitory activity in vivo, all bound to human cancer cell lines at high
levels. For example, when compared with a case in which cancer cell lines were
reacted with only PE-labeled anti-mouse IgG (BD Biosciences Pharmingen), the
aforementioned antibodies exhibited the following binding ability to PK-59 cells and to
BxPC-3 cells at mean fluorescence intensity: K5-70 (44 times), T6-16 (59 times), K5-
107 (89 times), K5-116-2-1 (122 times) and T5-86 (15 times) (to PK-59 cells; Figure 3);
and K5-70 (45 times), T6-16 (25 times), K5-107 (90 times), K5-116-2-1 (121 times) and
T5-86 (10 times) (to BxPC-3 cells; Figure 4).

With regard to human cancer cell lines other than PK-59 and BxPC-3, among 12
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UVCSP%%%%\@QF@J&Iﬁ&Q thd 38t 3rROP-2 monoclonal antibodies bound to
KP-2, KP-3L, PK-1, PK-45H, SUIT-2 and TCC-PAN2, and did not bind to KP-1N, KP-
INL, KP-3, PANC-1 and MIA-PaCa2 (Figure 5). Among human colon cancer cell
lines, the anti-hTROP-2 monoclonal antibodies bound to CACO-2, SW480, DLD-1 and
HCT 116, and did not bind to COLO-320 and CW-2 (Figure 6). Furthermore, the anti-
hTROP-2 monoclonal antibodies bound to JIMT-1 and HCC1143 (which were both
human breast cancer cell lines) and to PC-3 and DU145 (which were both human
prostate cancer cell lines). Thus, they recognized hTROP-2 proteins endogenously

expressing on the cell surface of many types of human cancer cell lines (Figure 6).

( [Example 12]
[Cross-reactivity with mouse TROP-2 protein and human TROP-1/EpCAM protein]

For the purpose of examining the specificity of the generated anti-hTROP-2
monoclonal antibodies, the reactivity of the antibodies with a mouse TROP-2 protein
showing homology of 80% at the amino acid sequence level with the hTROP-2 protein,
and with a human TROP-1/EpCAM protein showing homology of 50% at the amino acid
sequence level with the hTROP-2 protein, was examined by FACS analysis.

Specifically, each of an expression vector (mouse TROP-2-pcDNA3.1(+),
furnished by the Institute of Molecular and Cellular Biosciences, the University of
Tokyo) comprising the full-length cDNA of a mouse TROP-2 gene (GenBank accession
No. NM_020047, Y08830), and an expression vector (pcDNA3.1-hEpCAM-myc/His)

(f comprising the full-length cDNA of a human TROP-1/EpCAM gene (GenBank
accession No. NM_002354), was transiently introduced into CHO-KI1 cells, using
Lipofectamine2000 reagent (Invitrogen). Thereafter, 24 to 48 hours later, the cells
were removed from a culture dish by treating them with trypsin, and a cell suspension
was then prepared. The thus prepared cell suspension was successively reacted with
the produced anti-hTROP-2 monoclonal antibody (0.1 pg) and with PE-labeled anti-
mouse 1gG, and it was then analyzed by FACSCalibur.

A T2-102 antibody (mouse IgGl) used as a positive control, which showed
cross-reactivity with mouse TROP-2, exhibited high binding ability to the CHO-K1 cells
in which the mouse TROP-2 gene was transiently expressed. On the other hand, K5-70,
T6-16, K5-107, K5-116-2-1 and T5-86 antibodies did not show such cross-reactivity
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HSDL DAEL RRLFRERCHSDLDAELRRLFRERC 272 The result of analysis

for th%ﬁﬁiﬁé%ﬁ}tdg&ggép. s shown in Table 9 below. In this

anal ysi s, e types ide sequences, namely, a sequence
conpri si ng VGRERGEREQCHRA- BREMNVEY CAmI Nercket b nal Miieibe d¢4-3¢(B) Biosciences
(peptide Nos. 1-7, 15 and 25 in Table 9_&, a sequence conprising
HHI L1 DUFREIEEn) arsph@s scpesiiverisentsoll 8chib88J highepinding Rbidity 8o the CHO-K1
17, 19, 20,.22-24, and 27- | ), and a sequence conprisin
DL DAEL & ERRRY Pighi the fufigy ﬁﬁb@@ﬁ?éﬁ:ﬁm Fasietbo exgessedly. i theySther
19, 21,123 32R4 7P 141143059 09) KPR -G DV ERB anli - h i
Accor di ngdi/@i 7:d%waegI @3’8%23?@5 ﬂhat, in ﬁ%gﬁfﬁ&@%?@é% g%vhseus(,:}e1 cross
t hree tigpaiviof wipapunte BECAMITROPEYI(Bizarét8), be epitopes of the
K5-116-2-1 anti body. _ )
The aforementioned results demonstrated that the generated anti-hTROP-2
monoclonal antibodies, and in particular, K5-70, T6-16, K5-107, K5-116-2-1 and T5-86

antibodies, which exhibited anti-tumor activity in vivo, specifically bound to hTROP-2.

( [Example 13]
[Measurement of cell growth inhibitory activity]

As a method of examining the activity of the anti-hTROP-2 monoclonal
antibody to inhibit the function of hTROP-2, the influence of the antibody on the cell
growth of human cancer cells, which endogenously express hTROP-2 on the cell surface,
was evaluated by measuring the number of living cells using TetraColor ONE
(Seikagaku Corporation). Specifically, PK-59 cells were suspended in an RPMI1640
medium containing 0.5% fetal bovine serum (manufactured by BioWest) at a cell
concentration of 2 x 10° cells/mL, and 100 uL of the prepared cell suspension was then
added to each well of a 96-well culture plate. Subsequently, mouse IgG (negative
control) and anti-hTROP-2 monoclonal antibodies (final concentrations: 0.1 and 1

( pg/mL) were added to the wells, and the mixtures were then cultured at 37°C in a 5%
CO; incubator for 72 hours. As a control, a commercially available anti-hTROP-2
monoclonal antibody (clone YYO01, Santa Cruz) was used. TetraColor ONE (Seikagaku
Corporation) was added to the wells, and they were then reacted in a 5% CO, incubator
for 1 to 2 hours. After completion of the reaction, the 96-well culture plate was
directly subjected to the measurement of absorbance at a wavelength of 490 nm (control
wavelength: 655 nm), using Microplate Reader. The experiment was carried out using
3 wells for each group. A significant difference test was carried out according to
Student’s t-test, and P < 0.05 was determined to be statistically significant.

Among anti-hTROP-2 monoclonal antibodies, which had been generated by our

own company so far, approximately 160 clones were examined by the above-described
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SKMIVCSPREBCRIBCTICRAL BSOMWDGdh 242 3xhibited tumor growth inhibitory activity in vivo,

6 CPTNKMI'VCSPDGPGGRCQCRAL GSGVAVD2136
7 PTNKMIWeSPHeremrdderimveselgrowtly hibitory activity of 20% to 40%, when compared

imga DLDAE:%%%%E‘% Ltl DLRHRP-Lngig%g%inegc eld' lhléjt 35555-{'?‘&\%‘(?1?9 antibodies

11CHHI L Rl RERR %4 iRs, which were expressed on the surface of
12HSDLDAELRRLFR RCHSEI LDAELRRLFR 14

1 3CDAELIRRh&RERNRY S Db DAEIMRGMBE—M@ME&, RiRd kREMYBIt HRPKWh of the

cancer cells (Figure 9).

[Example 14]
[Scratch assay]

( ' The effect of an anti-hTROP-2 monoclonal antibody on the migratory ability of
human cancer cells was evaluated by a scratch assay. PK-59 cells were suspended in
an RPMI1640 medium containing 10% fetal bovine serum at a cell concentration of 3 x

0° cells/mL, and 100 pL of the prepared cell suspension was then added to each well of
a 96-well culture plate. ~ When the cells became confluent, a portion of the monolayer-
cultured cells was peeled, such that the plate was scratched in a longitudinal direction
with the end of a tip. An anti-hTROP-2 monoclonal antibody and mouse IgG used as a
negative control were added to the medium to final concentrations of 0.1 and 1 pg/mL,
respectively, and culture was then carried out for 24 hours. Before addition of the
antibody (Day 0) and 24 hours after the culture (Day 1), the cell peeled region was
photographed, and the distance between the cells was then measured. Moreover, the

(- area of such a peeled region was quantified using Scion Image software. The
experiment was carried out using 8 wells for each group. A significant difference test
was carried out according to Student’s t-test, and P < 0.05 was determined to be
statistically significant.

The effect of an hTROP-2 antibody on the migratory ability of the cells
invading the scratch region was examined. As with the cell growth inhibition assay,
antibodies having beneficial effects were evaluated. As an evaluation method, the cells
were photographed on Day 0 (when the antibody was added) and on Day 1 (24 hours
after the addition of the antibody), and the migratory distance (um) and the area of a
scratch region were determined by image analysis. As a result, as shown in Figure 10,

clear differences were observed in terms of the migratory ability of the cells. The
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g éﬁﬁf’%ﬁ%&%m QW%% %%é%ion with the in vivo test.

2815LRCDELVRTHHI LI DLRHRPTAGAFNHS1220

29CDELVRTHHI LI DLRHCHOLDAEL RRLFRERC1205 The results of

anal ysi[Exkompld h&] T5- 86 and T6-16 anti bodi es are shown in Table 10 and
Tabl e 1[1 bel ow, respectively. In these anal yses, the antibodies

st r ongl BEvBBGHANt Bf é’eﬁ%%lﬁbéf@ﬁ%PfsﬂfﬁghﬁRQ@q%em@EO@%ﬁﬂl autibpgiyopn tumor-
DPEGRFI%RQ{.}%I ngO acid nunbers 109-120). The above-nenti oned

pepti de seq ENcE was conprised in 22 out of the 26 peptides binding
to the piav&fiicanhbd@dy (peptide Nos. 1-3, 5-8, 10-13, 15-19, and 21-26
in Table 10), and it was conprised in 4 out of the 26 peptides

bi ndi ng t o t Hent@ati¢ @aaeeri tdHyingpPKe hlod BxPC-2), ®himhdexpBessad TARGP-2,

(15, 86 SHTFIEHG Vo PR ETEe NG R H SCEqh GAEnC LT PP TISEEs EAReRFepare o
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T6-16 antibody as well, another sequence conprising HH LI DLRHRPTAG
(am no ki niﬁmg 155 smsge (]dlﬂptlﬂ-def N@fsobmmeMnmtun_@(iz 10 eIZSJ) was

23, 25.and Tabl.e I
was s ugg"gg é d1 n cﬂalleasqbﬁu r}g’?%te(glg t"ﬁﬁﬁgs Clgof{! [}? mouse
e, TR ey e

K5- 86 avare bbdydedlmtw\gmuab,smrk adoassteatidthaf the anmlbmime@oE llﬂr mgﬂdgnbody
two types o ence regions, nanely

d
aci d nl}YPd%lFts ‘%Bg}eiﬁ‘g}ezgﬁamﬂﬂﬁﬁ?tﬂwwlita% ngh@@?ﬁ%@ﬁlﬂ'ﬁ?@tratlon of the
152- 165:1}1t1b5@3y vﬁg CSH{IIM%?F& ﬁtergm O-EGOD%Q G%QII)J tt?l?éjey da);gablfntl-?umor activity was

evaluated based on tumor formation frequency and tumor volume. The tumor volume
was calculated by the following formula.

<— Tumor volume (mm?) = (minor axis)? x (major axis) x /6

Treatment model

Pancreatic cancer cell lines (PK-59 and BxPC-3), which expressed hTROP-2,
were removed by treating the cells with trypsin, and PBS was added to them to prepare a
cell suspension having a concentration of 1 x 10% cells/mL. The thus prepared cell
suspension was mixed with an equal amount of Matrigel (BD Biosciences Pharmingen)
on ice. Using a 26 G syringe, 100 pL of the obtained mixture (5 x 10° cells) was
injected into the subcutis of the right flank of each of 6-week-old female nude mouse
(Balb/c, nu/nu). Five to six days after the transplantation of the cancer cells, mice

whose tumor volume had increased to 50 to 150 mum’ (mean value: approximately 100
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mm’) were divided into groups. The day on which the mice were divided into groups
was defined as a first day (Day 1), and administration of the antibody was initiated.
The antibody was intraperitoneally administered at intervals of once every three days
(10 mg/kg body weight). Anti-tumor activity was evaluated by measuring tumor
volume. A significant difference test was carried out according to Student’s t-test, and

P < 0.05 was determined to be statistically significant.

[Example 16]
[Analysis of in vivo anti-tumor activity of anti-hTROP-2 monoclonal antibody on human
pancreatic cancer cell xenograft model]

( It i1s essential for an antibody used for the treatment of cancer, which targets
hTROP-2, to have the activity of specifically killing tumor tissues expressing hTROP-2
or inhibiting the growth of tumor.

Anti-hTROP-2 monoclonal antibodies (approximately 160 clones), which were
newly produced in the present invention, were evaluated using the xenograft treatment
models of a pancreatic cancer cell line PK-59. The PK-59 cells express, on the surface
thereof, EpCAM (Figure 11A) acting as a pancreatic cancer stem cell marker (Chenwei
Li, et al. Cancer Res 2007; 67: (3). 1030-1037), and also express P-glycoprotein/MDR 1
(Figure 11B) and ABCG2/CDw338 (Figure 11C) (Chen, C. J. et al. Cell 47 (3), 381-389
(1986), Allikmets, R., et al. Hum. Mol. Genet. 5 (10), 1649-1655 (1996)), which are

, ABC transporters associated with drug resistance. In addition, the PK-59 cells contain

(' a cell fraction (8.93%) (Figure 11D) positive for both CD24 and CD44, which is
characteristic for pancreatic cancer stem cells, and they are assumed to be a highly
malignant human pancreatic cancer cell line (Chenwei Li, et al. Cancer Res 2007; 67:
(3). 1030-1037, Jane E. Visvader and Geoffrey J. Lindeman. Nat Rev Cancer. Vol.
8(10):755-68, 2008).

Most of the newly generated approximately 160 clones did not exhibit beneficial
cffects on the xenograft treatment models of PK-59 cells. Among such clones, clones
exhibiting significant tumor growth inhibitory activity, namely clones K5-70, T6-16,
K5-107, T5-86 and K5-116-2-1 could be obtained.

In a clone K5-70 {mouse IgG2a) administration group, tumor growth rate is

statistically significantly inhibited. On the 21% day after initiation of the
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administration (day 21), the tumor volume of a control group (N = 14) was 1200.8 +
377.3 mm’, whereas the tumor volume of the clone K5-70 administration group was
748.7 + 162.9 mm’ (P < 0.01 by Student’s t-test) (Figure 12A). When the tumor
volume at the time of initiation of the administration of the antibody was defined as 1.0,
the tumor volume on the 21* day (Day 21) was 7.8 in the clone K5-70 administration
group, whereas the tumor volume of the control group was 12.5 (Figure 12A). The
weight of the tumor excised was 0.43 £ 0.14 g (P < 0.01 by Student’s t-test) in the clone
K5-70 administration group, whereas that of the control group was 0.73 + 0.26 g. Thus,
the clone K5-70 exhibited inhibitory activity of approximately 60% (Figure 12B).
Similarly, tumor growth rate was statistically significantly inhibited even in a

( clone K5-107 (mouse IgGl) administration group (N = 8), a clone T6-16 (mouse
IgG2a) administration group (N = 8), a clone T5-86 (mouse IgG1) administration group
and a clone K5-116-2-1 (mouse IgG2a) administration gronp (N = 8). On the 17" day
after initiation of the administration (Day 17), the tumor volumes of the clone K5-107
administration group (N = 8) and the clone T6-16 administration group (N = 8) were
698.2 = 175.9 mm® (P < 0.05 by Student’s t-test) and 707.2 + 254.5 mm° (P < 0.05 by
Student’s t-test), respectively, whereas the tumor volume of the control group was
1039.3 + 271.6 mm’. Likewise, on the 16" day after initiation of the administration
(Day 16), the tumor volume of the clone K5-116-2-1 administration group (N = 8) was
508.5 + 225.2 mm® (P < 0.05 by Student’s t-test), whereas the tumor volume of the
control group (N = 8) was 797.0 + 172.9 mm?® (Figure 13).

( On the other hand, in the case of the clone T5-86, on the 15™ day after initiation
of the administration (Day 15), the tumor of the clone T5-86 administration group (N =
8) was 744.1 + 289.1 mm’®, whereas the tumor volume of the control group (N = 8) was
1033.2 = 319.4 mm®. Thus, there was found no significant difference in terms of tumor
volume. However, in the comparison of tumor weight, which was performed on the
same day, the tumor weight of the clone T5-86 administration group was 0.44 + 0.13 g
( P <0.05 by Student’s t-test), whereas the tumor weight of the control group was 0.62 +
0.14 g. Thus, the clone T5-86 exhibited significant inhibitory activity.

Moreover, in terms of both tumor volume and tumor weight, the ratio (T/C) of
each clone antibody administration group to the control group on the final day of

experiment is shown in Table 2 below. As shown in Table 2, each clone antibody
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CPDADP%%W@%F%QF%EW@H}? ?P/C = 62% to 72%) on each clone antibody

administration group.

Table 2
Group N (number of mice) Tumor volume T/C (%) Tumor weight T/C (%)
* % _k
K5-70 14 62.3 58.8
* *
K5-107 8 67.2 65.0
* *
T6-16 8 68.0 64.7
*
( T5-86 8 72,0 70.5
* *
K5-116-2-1 8 63.8 60.5

* P <0.05, "™ P <0.01(by Student's t-test)

Furthermore, the anti-tumor activity of each of the clones K5-70, T6-16 and K5-
116-2-1 on the xenograft prevention models of the pancreatic cancer cell line PK-59 was
analyzed. After completion of the administration of each antibody clone, tumor growth
was inhibited in all individuals (N = 8). On the 18" day after initiation of the
administration (Day 18), the tumor volume of the clone K5-70 administration group (10
mg/kg body weight) was 62.4 £ 80.4 mm® (P < 0.01 by Student’s t-test), whereas the
tumor volume of the control group (N = 8) was 880.8 £ 206.4 mm>. Thus, the clone
K5-70 exhibited tumor growth inhibitory activity of 92.9%. On the 28" day after
initiation of the administration (Day 28), the tumor volume of the clone T6-16
administration group (10 mg/kg body weight) was 152.4 = 122.3 mm® (P < 0.01 by
Student’s t-test), whereas the tumor volume of the control group (N = 8) was 992.3 £
250.8 mm®. Thus, the clone T6-16 exhibited tumor growth inhibitory activity of 84.6%.
On the 20" day after initiation of the administration (Day 20), the tumor volume of the
clone K5-116-2-1 administration group (10 mg/kg body weight) was 207.7 + 319.2 mm’
(P < 0.01 by Student’s t-test), whereas the tumor volume of the control group (N = 8)
was 1159.4 + 413.3 mm’. Thus, the clone K5-116-2-1 exhibited tumor growth

inhibitory activity of 82.1% (Figure 14 and Table 3). Moreover, in all of the
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experiments, there was no significant difference between the control group and each
anti-hTROP-2 antibody administration group in terms of a change in mean body weight
throughout the test period.

In terms of both tumor volume and tumor weight, the ratio (T/C) of each clone
antibody administration group to the control group on the final day of experiment is
shown in Table 3 below. As shown in Table 3, significant tumor growth inhibition was
observed in each clone antibody administration group, and in particular, a significant

effect such as T/C = 10% or less was confirmed in the clone K5-70 administration group.

Table 3
Group N (number of mice) Tumor volume T/C {%) Tumor weight T/C (%)

dok **

K5-70 8 7.1 5.8
*k x%

T6-16 8 15.3 10.5
*k Sk

K5-116-2-1 2 23.2 215

** P < 0.01(by Student's t-test)

The known anti-TROP-2 antibody AR47A6.4.2 (U.S. Patent No. 7420041) has
exhibited the effect of inhibiting tumor growth, at a dosage of 20 mg/kg, on xenograft
(. prevention models using various human cancer cell lines. This anti-TROP-2 antibody
AR47A6.4.2 has inhibited the tumor growth of a human pancreatic cancer cell line PL45
at a percentage of almost 100%. However, this antibody has had the effect of
inhibiting tumor on a pancreatic cancer cell line BxPC-3 at a percentage of
approximately 50%, on a prostate cancer cell line PC-3 at a percentage of approximately
40%, on a breast cancer cell line MCF-7 at a percentage of approximately 60%, and on a
colon cancer cell line Colo205 at a percentage of approximately 40%. In contrast, the
anti-hTROP-2 antibody of the invention of the present application has exhibited a higher
tumor growth inhibitory effect at a dosage of half the aforementioned dose (10 mg/kg).

[Example 17]

61



1850 19 CPEGRFKARQANQTSVCDELVRHHI LI DLRHC 1841 20
CPDGPGGRACI ARAL GSCHSDLDAELRRLFRERC 1830 21
CTLVRP5EHAL VDNDGCGRFKARQANQTSVAWC 1820 22
CPDADPEGRFKARQANCYDPDADPEGRFKARQC 1795 23

[Analysis of anti-tumor activity on xenograft models (prevention models and treatment
models) of human pancreatic cancer cell line BxPC-3]

As in the case of using the above-described xenograft treatment models of the
human pancreatic cancer cell line PK-59, the anti-tumor activity of the clone K5-70 on
xenograft prevention models and xenograft treatment models of a human pancreatic
cancer cell line BXPC-3 was analyzed.

When compared with a control group (N = 8), the tumor growth of the clone K-
70 administration group was significantly inhibited. On the 52™ day (Day 52}, the
tumor volume of the clone K5-70 administration group (N = 8) was 236.0 + 136.4 mm®,
whereas the tumor volume of the control group (N = 8) was 616.3 + 266.8 mm>. Thus,

C the clone K-70 exhibited a tumor growth inhibitory effect of 61.7% (P < 0.01 by
Student’s t-test) (Figure 15).

From the aforementioned results, it became clear that the anti-hTROP-2

monoclonal antibody exhibits significant tumor growth inhibitory activity in vive on at

least two cancer cell species.

[Example 18]
[Dose-dependent anti-tumor activity of anti-hTROP-2 antibody (clone K5-70) on
xenograft prevention models of hTROP-2-expressing pancreatic cancer cell line (PK-59
cells)]
For the purpose of analyzing more in detail the tumor growth inhibitory activity
( in vivo of the anti-hTROP-2 antibody, a dose-dependent test was carried out. As
shown in Figure 16, the tumor growth of PK-59 cells was dose-dependently inhibited by
administration of K5-70. On the 21* day afier administration of the antibody (Day 21),
the tumor volume of the control group (N = 7) was 937.8 & 295.3 mm®. On the other
hand, the tumor volume of the K5-70 (1 mg/kg) administration group (N = 8) was 493.5
+ 305.1 mm’, showing an inhibitory rate of 50%, and the tumor volume of the K5-70 (5
mg/kg) administration group (N = 8) was 124.7 + 89.0 mm’®, showing an inhibitory rate
of 90%. Thus, it became clear that, when compared with the known anti-TROP-2
antibody AR47A6.4.2 (U.S. Patent No. 7420041), the anti-hTROP-2 antibody of the
present invention exhibits in vivo a tumor growth inhibitory effect equivalent to that of

the anti-TROP-2 antibody AR47A6.4.2 at a dosage of one-twentieth the anti-TROP-2

62



CGAL YDPDADPEGRFKACPEGRFKARQANQTSVC 1793 24  YDPDCDPEGRFKARQ 1775 25
CPDADPEGRFKARQANCADPEGRFKARQANQTC 1773 26 CDPEGRFKARQCNQT 1772
Table 11 Binding of T6-16 anti body to CLIPS peptides derived from
human TROP-2 extracel | ul ar domai ns nunber

antibody AR47A6.4.2, and that it exhibits a higher inhibitory effect of 90% at a dosage

of one-fourth thereof

[Example 19]
[Epitope assay]
Preparation of human/mouse chimeric TROP-2 protein
A human/mouse TROP-2 gene was prepared according to a PCR method. PCR
primers as shown below were designed based on a human TROP-2 gene sequence and a

mouse TROP-2 gene sequence {Genbank accession No. NM_020047).

¢ Human/mouse TROP-2-C primers
Y606 (forward side): 5’-cctgagectacgetgegacgaagtggtgeg-3° (SEQ ID NO: 10)
Y607 (reverse side): 5’-cgcaccacttegtegeagegtaggeteagg-3” (SEQ ID NO: 11)

Human/mouse TROP-2-A primers
Y612 (forward side): 5’-gactgctccacgetgacttccaagtgeetg-3’ (SEQ ID NO: 12)
Y613 (reverse side): 5’-caggcacttggaagtcagegtggageagte-3° SEQ ID NO: 13)

Human/mouse TROP-2-B primers
Y614 (forward side): 5’-ctcgtggacaacgatggectctacgacceg-3’ (SEQ ID NO: 14)
Y615 (reverse side): 5’-cgggtcgtagaggcecategttgteccacgag-3° (SEQ ID NO: 15)

Mouse/human TROP-2-D primers
Y608 (forward side): 5’-ccaaagectgegetgegatgagetggteege-3° (SEQ ID NO: 16)
Y609 (reverse side): 5°-gcgcaccagetecatcgeagegeaggetttgg-3° (SEQ ID NO: 17)

Mouse/human TROP-2-E primers
Y616 (forward side): 5’-agcttcctatccgeggtgeactacgageag-3° (SEQ ID NO: 18)
Y617 (reverse side): 5’-ctgctegtagtgeacegeggataggaaget-3° (SEQ ID NO: 19)

Mouse/human TROP-2-F primers
Y618 (forward side): 5°-gacattaaaggegagtctctattccaggge-3° (SEQ ID NO: 20)
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pepti de binding of 16-16 1 CVNSVGVRRTDKGDLSCPDCYDPDADPEGRFKARQC 1072
2 CSVGVRRTDKGDL SLRCYDPDADPEGRFKARQC 786 3 HSDLDAEL RRLFRERCHSDL DA
ELR RLFRERC 714 4 CDELVRTHHI LI DLRHCDLDAELRRLFRERY RC 713 5

CVNSVGVRRTDKGDLSI RCDELVRTH HI LI 688 6
Y619 (reverse side): 5’-gcectggaatagagactegectttaatgte-3” (SEQ ID NO: 21)

Mouse TROP-2 primers
Forward primer: 5-ctactccaccccaccetggeg-3’ (SEQ ID NO: 22)
Reverse primer: 5°-ctcgagcaagctaggttegettete-3° (SEQ ID NO: 23)

To the mouse TROP-2 reverse primer, a Xhol restriction enzyme-digested
sequence except for a stop codon was added. A schematic view of the prepared
human/mouse chimeric TROP-2 proteins is shown in Figure 17.

The hmTROP-2-A chimeric protein is a chimeric protein, which consists of a

( polypeptide ranging from the N-terminus to the amino acid at position 69 of the hTROP-
2 protein and a polypeptide ranging from the amino acid at position 64 to the C-terminus
of the mouse TROP-2 protein. The hmTROP-2-B chimeric protein is a chimeric
protein, which consists of a polypeptide ranging from the N-terminus to the amino acid
at position 101 of the hTROP-2 protein and a polypeptide ranging from the amino acid
at position 96 to the C-terminus of the mouse TROP-2 protein. The hmTROP-2-C
chimeric protein is a chimeric protein, which consists of a polypeptide ranging from the
N-terminus to the amino acid at position 145 of the hTROP-2 protein and a polypeptide
ranging from the amino acid at position 140 to the C-terminus of the mouse TROP-2
protein. The mhTROP-2-D chimeric protein is a chimeric protein, which consists of a
polypeptide ranging from the N-terminus to the amino acid at position 139 of the mouse

(- TROP-2 protein and a polypeptide ranging from the amino acid at position 146 to the C-
terminus of the hTROP-2 protein. The mhTROP-2-E chimeric protein is a chimeric
protein, which consists of a polypeptide ranging from the N-terminus to the amino acid
at position 187 of the mouse TROP-2 protein and a polypeptide ranging from the amino
acid at position 194 to the C-terminus of the hTROP-2 protein. The mhTROP-2-F
chimeric protein is a chimeric protein, which consists of a polypeptide ranging from the
N-terminus to the amino acid at position 227 of the mouse TROP-2 protein and a
polypeptide ranging from the amino acid at position 234 to the C-terminus of the
hTROP-2 protein.

Expression vectors used in the preparation of the above-described chimeric

proteins were specifically constructed by the following methods. In order to prepare an
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VRRTDKGDLSLRCDELVRTHHI LI DLRHRP 670 7 CVERTL | YYL DEI PPKCHH LI
DLRHRPTAGAC 626 8 CHH LI DLRHRPTAGACHSDLDAELRRLFRERC 620 9
CVNSVGVRRTDKGDL SCPDADPEGRFKARQANC 611 10 CVHYEQPTI Q ELRQNCH H

| LI DLRHRPTAGAC 602 11 VGVRRTDKGDLURCDELVRTH HI LI DLRH 601 12

CAGAFNHERE RAEL RRCIHh hd ri Ok BRAAGAROP-2 gene was used as a template, and PCR was

carried out using the hTROP-2 forward primer and the human/mouse TROP-2-A primer

Y613. Likewise, the mouse TROP-2 gene was used as a template, and PCR was

carried out using the human/mouse TROP-2-A primer Y612 and the mouse TROP-2

reverse primer. A DNA fragment amplified by the PCR was developed using

acrylamide gel, and a band of interest was then recovered by extraction. Subsequently,

the extracted two types of DNA fragments were mixed to prepare a template, and PCR

was then carried out using the hTROP-2 forward primer and the mouse TROP-2 reverse

primer. A PCR product was developed by agarose gel electrophoresis, and a DNA

fragment of interest was then extracted. The extracted DNA fragment was cloned into

( a pCR (registered trademark)-Blunt vector (Invitrogen) (pCRB-hmTROP-2-A), and a

) gene sequence was then confirmed. An expression vector for animal cells was

produced by removing the hTROP-2 gene from pcDNA3.1-hTROP-2-myc/His by

EcoRl/Xhol digestion, and then inserting therein an EcoRI/Xhol fragment containing an

hmTROP-2-A chimeric gene prepared from pCRB-hmTROP-2-A (pcDNA3.1-hmTROP-

2-A-myc/His). Additionally, the following chimeric genes were prepared by the same

method as described above, and expression vectors were constructed: hmTROP-2-B

(using a human TROP-2 forward primer, a human/mouse TROP-2-B primer Y615, a

human/mouse TROP-2-B primer Y614 and a mouse TROP-2 reverse primer), hmTROP-

2-C (using a human TROP-2 forward primer, a human/mouse TROP-2-C primer Y607, a

human/mouse TROP-2-C primer Y606 and a mouse TROP-2 reverse primer), mhTROP-

<_ 2-D (using a mouse TROP-2 forward primer, a mouse/human TROP-2-D primer Y609, a

mouse/human TROP-2-D primer Y608 and a human TROP-2 reverse primer), mhTROP-

2-E (using a mouse TROP-2 forward primer, a mouse/human TROP-2-E primer Y617, a

mouse/human TROP-2-E primer Y616 and a human TROP-2 reverse primer), mhTROP-

2-F (using a mouse TROP-2 forward primer, a mouse/human TROP-2-F primer Y619, a

mouse/human TROP-2-F primer Y618 and a human TROP-2 reverse primer)

(pcDNA3.1-hmTROP-2-B-myc/His, pcDNA3.1-hmTROP-2-C-myc/His, pcDNA3.1-

mhTROP-2-D-myc/His, pcDNA3.1-mhTROP-2-E-mye/His, and pcDNA3.1-mhTROP-2-
F-myc/His).

Establishment of HEK293 cell lines, which constitutively express hTROP-2.
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592 13 CSVGVRRTDKGDLSLRCPDADPEGRFKARQANC 585

CVRPSEHAL VDNDGLYCSVGVRRTDKGDLSL RC 573 15

CDAELRRLFRERYRLEI CHSDLDAELRRLF RERC 566 16 CSVGVRRTDKG DLSLRCNDG
LYDPDADPEG RFC 559 17 CVNSVGVRRTDKG [ USCG LYDPDADPEG RFKAC 553

CDLDAELm&&%%%%%-Q% lJI|1? Imoﬁs%ur%%nsl%OPQ-D chimeric proteins
The above-described expression vectors pcDNA3.1-hTROP-2-myc/His,

pcDNA3.1-hmTROP-2-C-myc/His and pcDNA3.1-mhTROP-2-D-myc/His were each
introduced into HEK293 cells. Selection was carried out using an antibiotic G418
(Calbiochem), and HEK293 cell lines constitutively expressing the hTROP-2 protein,
the hmTROP-2-C chimeric protein and the mhTROP-2-D chimeric protein were
established.

The binding regions of the anti-hTROP-2 monoclonal antibodies K5-70, T5-86,
K5-107, T6-4, T6-16 and K5-116-2-1, which had exhibited beneficial effects on the
xenograft treatment models of the pancreatic cancer cell line PK-59, were identified.

C First, the reactivity of the anti-hTROP-2 monoclonal antibodies exhibiting beneficial
effects with HEK293 cells, which constantly express the chimeric proteins hmTROP-2-
C and mhTROP-2-D, was examined by FACS analysis (Figure 18). As a result, it was
found that K5-70, K5-107, T5-86 and K5-116-2-1 reacted with hmTROP-2-C, but that
these antibodies did not react with mhTROP-2-D. On the other hand, T6-4 and T6-16
reacted with mhTROP-2-D, but they did not react with hmTROP-2-C. From these
results, the binding region of each of K5-70, K5-107, T5-84 and K5-116-2-1 was limited
to a region ranging from the N-terminus to the amino acid at position 145 of hTROP-2,
and the binding region of each of T6-4 and T6-16 was limited to a region ranging from
the amino acid at position 146 to the amino acid at position 274 of hTROP-2 (Figure 18).

In order to analyze the binding regions more in detail, vectors used in the

( expression of hmTROP-2-A, hmTROP-2-B, mhTROP-2-E and mhTROP-2-F chimeric
proteins were prepared, and the reactivity of the chimeric proteins with the anti-hTROP-
2 monoclonal antibodies exhibiting beneficial effects was analyzed (Figure 19). The
newly prepared expression vectors, which were to be used in the expression of the
chimeric proteins, were each introduced into HEK293 cells, and FACS analysis was then
carried out, using the cells which transiently expressed the chimeric proteins. K35-70,
K5-107, T5-86 and KS5-116-2-1 reacted with hmTROP-2-A, but did not react with
mhTROP-2-B. The examined 6 types of monoclonal antibodies all reacted with
hTROP-2. These results clearly showed that the binding region of K5-70, K5-107, T5-
86 and K5-116-2-1 is present in a region ranging from the N-terminus to the amino acid

at position 69 of hTROP-2. Moreover, T6-4 and T6-16 reacted with neither mhTROP-
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19 CDELVRTHHI LI DLRHCHHI LI DLRHRPTAGAC 534 20 CAGAFNHSDL DAELRRCDL DAEL
RRLFRERY RC 529 21 CDAELRRLFRERYRLHCDELVRTHH LI DLRHC 527 22
CVHYEQPTI Q ELRQN CDLDAELRRI FRERY RC 526 23 CHHI

LI DLRHRPTAGACVHYEQPTI Q  ELRONC 524 24 CGVRRTDKGDLSLRADCGVRRTD

KCDI SRADE pei4mBPROP-2-F. This suggested that these antibodies recognize a region ranging
from the amino acid at position 146 to the amino acid at position 193 of h"TROP-2.

[Example 20]
[Immunohistochemistry]
<Materials/Method>
The following normal and cancer tissue arrays were used in

immunohistostaining.

Human normal tissue arrays:
( Human, normal organs in duplicates (Catalog No.: AB1, Super Bio Chips)
Normal tissues more than single spots (Catalog No.: A103(VI), ISU ABXIS)
Lung cancer tissue arrays: |
Human lung cancer-metastasis-normal (Catalog No.: CCA3, Super Bio Chips)
Human lung carcinoma tissue with margin tissue, 2 location cores (Catalog No.:
OD-CT-RsLug03-002, Shanghai Outdo Biotech)
Pancreatic cancer tissue array:
Human pancreas carcinoma tissue with mono-pathological type from 60 cases, 2
location cores (Catalog No.: OD-CT-DgPan03-001, Shanghai Outdo Biotech)
Liver cancer tissue arrays:
’ Hepatocellular carcinoma, grades I to III with normal tissue controls, 63 cases
( tissue arrays (Catalog No.: CS03-01-002U, Cybrdi)
Human liver carcinoma tissue with mono-pathological type from 30 cases, 2
location cores (Catalog No.: OD-CT-DgLiv02-002, Shanghai Outdo Biotech)
Colon cancer tissue arrays:
Human, colorectal cancer (Catalog No.: CD3, Super Bio Chips)
Human colon carcinoma with margin tissue, 2 location cores (Catalog No.: OD-
CT-DgCol03-002, Shanghai Outdo Biotech)
Colon cancer lymph node metastasis and liver metastasis tissue arrays:
Colorectal (colon and rectum) cancer with matched lymph node metastasis
tissue array, 44 cases/99 cores, trial slide (Catalog No.: CO991t, Biomax us)

Colorectal (colon and rectum) cancer with matched lymph node metastasis and
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CGLDLRVRGEPLQVERCHHI LI DLRHRPTAGAC 521 26 COLDAELRRLFRERYRCDELVRTHHI
LI DLRHC 516 [ Exanple 311 [Sequencing of variable regions of

anti body genes of nouse anti-human TROP-2 anti bodi es (cl ones Kb5-70,
K5-107, Kb5-116-2-1, and T6-16)] Total RNA was extracted from 3

lsing ThDa ket ¥shd Re0 SR TRbIRENERIE N o HiahRd Sy,
cl one K5-107,CA86 cah@@iskesThkr &éast%%@gﬁy@ﬁ hessaed, BB Rg

SMARTer Tm RACE cDNA Anplification Ki ontech) according to the

met hod Breebtudadendiigshe atraykit, using a nouse |1gG H chain-specific
primer (5 -TCCAKAGIT-3" (SEQ ID NO. 24) a{&éﬂ mouse 19G L . .
chai n- speci f %‘flﬁ?%?as’(‘ §S@WW%EI eg II‘@-I\@%QSBSPPCW’PhChIPS)
regard to th e deintINAY t.hesi ' n eramn.
(it og Ll Breklt dteinb Eh SR e (AR P IR BB I RE
an ol i goTdRpBrc03E02, Seaehaboaatd Btddhg vari abl e regions (VH, VL) of

the H and L chains of clone K5-70 (nouse |g&a), clone K5-107 (nouse
| gGl) avemerbaenges tisge: @rays( rpuse | gG2a) were each cloned by a PCR

met hod usi ng ;t he above- synt hesj CcDNA atenplate,.. In this
operation. 16 %;ﬁhiwg%ﬁs%@%?%(ﬁﬁg SPRG e o(gﬂ b SATer T
c kiPfd i i uf! i :
hand, as a 3' -ﬂprétfm%% for Gﬁnglﬁn%n ;ﬁc%l'?}sgéﬁ gug’r?%?athavfégga&;ﬂeq% r%%'
speci f i@DtCTHeS tmi3se)2, $Gahtledi @hndovBsotesledd, and as a 3' -priner for VL

lification, a primer having a sequence specific to the nouse 1gG L
éﬂgi n esePhagits capCerpisSHBAIAY0 x Universal Primer A Mx (UPM): Long

(0.4 1'M ' - ATW AT GAGT 3’
(SEQ I D NO f&}m%hggﬁ@%ﬁwr AN SRSAEEY (SEQ I D
NO 27) 3' - PHufRdn eRpBhkueEareinyina: with nideEYRHRCE L a3 z
| D NQ)28) 5'-GGCI-:.1A,‘Z\ T AR (SEQ I'D Né%gg)%vu etilof P2
5' - CACTOZCAT-OeRpoi T O0ACT hamubai QutdaB©tedd)NO  30) Usi ng each of
t he abqgve-described primers, PCR was carried out under the follow ng
conpositiBh Cﬂcqéﬁﬁqe{%ﬁa}éol ution and reaction conditions. In

addition, a Bphddekal i f fon prepared by
m xi ng the two ang\%eas};e)%al?g%gde%at%sga%gagﬁf’oswgfEﬁcﬁﬁgqui molar ratio
and waPrbere dages.tissue array:

Human, prostate cancer-normal (Catalog No.: CA3, Super Bio Chips)
Bladder cancer tissue array:
Bladder carcinoma / transitional cell carcinoma, grades I to III with normal

tissue arrays {Catalog No.: CC12-01-001U, Cybrdi)

Patient information and clinical information regarding the above-described
tissue arrays were obtained from data sheets attached herewith and the homepages of

individual companies.

Immunohistostaining method

After completion of a deparaffinization treatment, the tissue array slides of
human normal tissues and cancer tissues were subjected to a protease treatment with
pepsin at 37°C for 5 minutes. Thereafter, the sections were used in immunostaining
using an anti-hTROP-2 monoclonal antibody. A color reaction was carried out using

DAB(3,3’-diaminobenzidine) as a substrate, and as a counter staining, nuclear staining
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<Composition of reaction solution> Tenplate cDNA:2.5 itL 5 X

Pri meSTAR buffer (My24 plus):10 ILL 2.5 nM dNTP: 4 1AL Pri meSTAR HS
DNA pol ynerase (2.5 URL): 0.5 1.t1, 10 x Universal Priner A MX
(UPM:5 1.11, Rprimer (10 RM:1 pi Sterilized water:27 tiL Total:50
| AL <Re@gd tHeR cabiél butn$ay hematoxNif.eacti on was carried out at 94C (10
sec), and thereafter, a cycle consisting of "heat

denat ur at i on/Mss spécifically, dhe@8epgraosewyrre samiedealti oy feliovd0C 4 asaffin-

- t hesi I ti t. 72 60 " was carried out 30 tines in
Cotal " iraied SO HET pibiediad 16 A AepuatTmT R Fotsmest Ayvas then Subjpged

synt he:ﬁoéafgroygés@%a%ﬂlgﬁ% H%@{ug 6?%&2%[1))0&69?@%09 ﬁPIM?g O \-/I:%# Cd@ivation of

(Takar I'nc.), an sequences ereo

det er mi thednfipen, ke lseaidivas agued aesodth tampbiabigkifby 20 miMites heM@sSa 861dtion
VL clones were decoded, and nucl eotide sequences specific to the
var i ablepagi dysadgingd hydragea waraxidmeplution 40 metkans! ireledinal centenfation of

d Fi h h DINA | id f th
VH and Gt or ieio ST HE GUctn RO AN o escqIBWRES. B Gsbanngras

Fi gur e 3anshnth e NSRS Héing r&YG! §PhindRsSRALUENGASI Q\é)a? ttgﬁ% KE& R84 at

VL of K5-107, and putative anm no acid sequences. Figure I gure
38 showobhetengresatnsa forc BNAninutes asingle FtRjgehtioa aitdihmgVH58ndoMhalohorse
K5-116-2-1, and putative am no acid sequences, Genes encodi ng

the vareHBndDMPansge @yre sany ent eneparatiog 10 blesknrorospesifimbinfng dn the

| b h ' he. abave- synt.hesi
Corpl at DO, ") RRoSaEL B 5] oFa ARG NPT ROEEIIRR Y, Ryrelara!
used asindibedy RIJNFEKS-6801 1 [fena0lchBEen?@REn: 86 u@/ml); RbidEhad Qéenvd'lllutecli with a

anplification, a priner having a sequence specific to the nouse 1gG H
chai n S aslution xndtagsing 135%prarmet hose setunangdl tobincttnperatuee for i lnksur, and

S pr 1S (RN SRR T Stk e AR BAEAC SIS (SRS N hesgger
3 -Pri rﬁeﬁiogiﬁylﬁfé.dnﬁft?-fnouse IgG antibody (Vector), which had been 200 times diluted with
a PBS solution containing 1.5% normal horse serum, was reacted at room temperature
for 30 minutes. The reaction product was washed with PBS at room temperature for 5
minutes three times, and a reagent of Vectastain ABC kit (Vector) was mixed in
accordance with the instruction manual included therewith, so as to prepare an ABC
complex. This ABC complex was reacted at room temperature for 30 minutes. The
reaction product was washed with PBS at room temperature for 5 minutes three times,
( and color development was then carried out using Histofine Peroxidase Substrate Simple
Stain DAB solution (Nichirei Biosciences). Afiter completion of the color development,
the reaction product was washed with deionized water for 5 minutes, and the nucleus
was stained with Mayer’s hematoxylin solution (Wako Pure Chemical Industries, Ltd.).
Thereafter, dehydration was carried out with alcohol, followed by penetration with

xylene and mounting in Entellan New (Merck Japan).

<Results>

Expression of hTROP-2 in human normal tissues

The expression pattern of hTROP-2 in human normal tissues was analyzed using

the anti-hTROP-2 monoclonal antibody clone K5-63-17. A human normal tissue array
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VH: 5' - GCCAGIGGATAGACAGATGG 3" (SEQ ID NO 32) VL: 5' -
GATGGATACAGITGGTGCAGC-3' (SEQ I D NGO 33) Usi ng each of the
above-described prinmers, PCR was carried out under the follow ng
conposition of reaction solution and reaction conditions.

surtor (kS0 dieg ST bl it GIRAR rRES B SRHN iad Vil pid ABRRHAER 10
pol yner@gaRoplie teédihakit. 0. Eheibaffer P i BftidehOwEMactvated WRtIPhI pefeabd Opepsin,

RM:1.0 RL Sterilized water:30.5 UL Total:50 RL <Reaction conditions>

A cycl eamslomsthgnéstgingfg Whe thendesiedioat nsing dhs soidikdR OP-2aino 880 (dlansiboly

-> annegling _a (10 c) -> synthesi s/elongation at 72C (60 sec)"

was carﬁpﬁﬁﬁéu@gé?ﬂ%@ﬁh t/ot gresult, stainingipiasGhiptiedindhe Yrinamiprbpsus,

cDNAs i p t- i tEogen).,  :

he nuc aey §aralaa BedilPERIAAD SEEhE, MG A YCOF B of

sequencesined imaptdilokiized Bf théttet] MReHrand(Nkue! Z0¥eSBVEL ©,decedad, Havht

nucl eoti de sequences specific to the variable regions of nouse H

chai n andROPchexpresier wad dattidllyeobseFyagueendo thadyiipjasne (BigushOE ahé H).

consensys nucl eoti de sequences of the VH and VL of . T6-16, d

put ativ na‘iﬁ‘?%eé{ti?a&‘%séﬂﬂkﬁt@ ng WatgR P sarveroln thealtiars diyer, stomacks gmall

Presentinl ARQ igc [ARhe LRIPEPuhARIaMAR B0, i il

reacts Wi th TRC%?Z1 anﬂ ﬁ’as ?%ﬁ antll-’tu T Sgctlﬁi/it :ﬁ% @%\%,aﬁlgn%e tike

parti culFagury 20hambfpocl onal anti body having high anti-tunor activity

in vivo at a low dose. In addition, the present invention is able to
rovi de a hybridoma, which produces the anti body, a fragnment of the

anti bo 4 he, ant | hod r the like and various types of
drugs,cblx r s(f\oq{’@% R i’i n- an cancer fissue iagno_si ng or treat!ng a
tunor, a met hgdorder t@i%xﬁﬁﬁhﬁgh@_ekgf@ﬁonaﬁdh@RbPQf(‘h‘TR@ﬁ‘-@%dsﬁgveoi’-ate) in
di agnosing a tunor. [Sequence Listing Free Text]
human cancer tissues, the cancer tissue arrays of various human cancer species were
immunostained using the anti-hTROP-2 monoclonal antibody clone K3-63-17. A
tissue section, in which 10% or more of cancer cells were stained, was defined as

hTROP-2-positive. The staining results are shown in Table 4.

Table 4
number of "
Cancer tissues TROP-2-positive cases | | \OF -2 Positive rate
Q / total number of cases (%)
Breast cancer 32/80 40
Lung cancer 53/81 65.4
Esophagus cancer 69/90 76.7
Stomach cancer 25/90 278
Colon cancer 29/178 16.3
Pancreatic cancer 26/62 419
Liver cancer 7/92 7.61
Bladder cancer 42/59 7.2
Prostate cancer 35/38 92.1
Ovary cancer 14/58 241

Representative stained images are shown in Figure 21. Among cancer species,

regarding which the expression of hTROP-2 had been analyzed, prostate cancer had the
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SEQ I D NO 3Synthetic DNA SEQ ID NO 4Synthetic DNA SEQ I D NGO
5Synthetic DNA SEQ ID NO 6Synthetic DNA SEQ ID NO 7Synthetic DNA
SEQ ID NO 8Synthetic DNA SEQ I D NO 9Synthetic DNA SEQ I D NO
10Synthetic DNA SEQ ID NO 11Synthetic DNA SEQ I D NO 12Synt hetic DNA

SEQ | D hNghest Joxitiveeriatec(DNA BERd! dhdYPngl dwet E@.h%),%p s| danbl? (76.7%),
15Synt heti c DNASESIDNQ 16Synt hetic DNA SEQ I D NO " 175Synthetic DNA
SEQ | D MNedderssynechdi 1 2YONAnBER liBeNmd by pokicive craRNA $E@r| Eandéx had the

20Synt hl%%rie%t IIza)yéti%-‘:E ?aieD(%g)l%g.lsiltn%Jgse toib(s:er% from stained images that, as with in
normal cells, hTROP-2 was highly localized in the cell membrane even in the case of
cancer cells (Figure 21 A to F, H and I). In addition, hTROP-2 was also localized in
the cytoplasm in some cases (Figure 21A, B, E and G).

The hTROP-2-positive rate in pancreatic cancer was 41.9%. The relationship
between this hTROP-2-positive rate and the grade (degree of differentiation) of
pancreatic cancer was analyzed. As a result, hTROP-2 was expressed at high
frequency in pancreatic cancer with a high grade, namely, with a low degree of

( differentiation (Table 5).

Table 5

Pancreatic cancer hTROP-2-positive spots 26/62 (41.94%)

Grade - + Positive rate
I 8 0 0%

I-1 5 0 0%
I 19 21 52.5%

I-II 4 5 55.6% p<0.01

total 36 26

[Example 21]
( [Anti-tumor activity of K5-70 antibody by single administration on xenograft prevention

models of human pancreatic cancer cell line PK-59]

Strong anti-tumor activity in vivo of a clone K5-70 (mouse IgG2a) was
exhibited even by a single administration of K5-70 at a dosage of 10 mg/kg body weight
to xenograft prevention models using a human pancreatic cancer cell line PK-59. Ina
control group (mouse IgG, 10 mg/kg body weight, N = 3), tumor formation was
observed in all of the individuals, and the tumor volume on the 28" day after cell
transplantation (Day 28) was 781.7 £ 74.5 mm’. On the other hand, in a group in
which K5-70 was administered only once on the day of transplantation of the cancer

cells (Day 1) (10 mg/kg body weight, N = 3), the tumor volume on Day 28 was 144.4 +
176.9 mm® (P < 0.05 by Student’s t-test), showing tumor growth inhibitory activity of
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SEQ I D NO 22Synthetic DNA SEQ ID NO 23Synthetic DNA SEQ ID NO 24
SEQID NO 25 SEQID NO 26 SEQID NO 27 SEQID NO 28 SEQ ID NO 29
SEQ ID NO 30 SEQID NG 31 SEQID NO 32 SEQ ID NO 33 Synthetic DNA
Synthetic DNA Synthetic DNA Synthetic DNA Synthetic DNA Synthetic DNA

A ant 1 Hody" DB RSP Mot e St Attt B bl i 3 e Congro

The antgaagonaDepndiigs 0.99¢ gioma, Mhédilira8X MhdtimoOwlisht ofiecRhe K5-70
tumor growth inhibitory activity at a dosage of 5 to 20 ng/kg body
wei 1i t . adn@nistiagionngriobpdyan®dbr ¢ Ad0t p @ &i 02, byvSemadnt’ st Reest); eshoengy an

of admnjstratiori, for hihiting the tupor growth inhibitagry
Sct byt ihinatony sty SheEnl w225, iR gt gaypout BoReR Yiguins aordnmor
1. whi axhi.bi o ‘ L ohi bi f o .
by o FISEAP bR ARARR OB Rl ARG 1 WLt SHALIARK AShL R0
body weidghihistrabion Tdreupnt iabdskig@@Fadingtkd Body Wwedsle [ ddndihiferalioh QFfgure
whi ch has anti-tunor activity on two or nore types of human tunor
cell 1i3749: 6. The antibody according to any one of claims 1 to 5,
wherein the dissociation constant (Kd value) is 1.0 x 10-1 Mor |ess.
7.-The anti body according to any one of clains 1 to 6, which is a
monocl qeghm@ 2Pody. 8. The antibody according to any one of clains
1to 7, whereinthe tunor is at |east one type selected fromthe
group ddmsi-stmorgcalith wfantigamearedR OP-2 anaetlonhlamibodyasi 2dnd gaM arestment
uman col on cancer and human breast cancer. 9. The anti body
gaccordiIF\QJdEtlﬁ)Oﬁi’ﬁ‘}'mé‘iﬂi60]€9fn angerielllingsSW43Qherei n the tunor is human

i " The .antib di f claj.nms,.1
Po". Caner e n g for dQRBTGE B o R SR TROBRL miiifochinaf fBRyits
11. Thecpmbs kEdy0,acsanging, hed a8yl HNeaLéxMhiabdith khokPaft WRGHEEM hi®ls

tumor cell lines are at least two types selected fromthe group
consi stusimg of hemaw metopaaneeatélt lnenSW48e! |SWihe deKs50, xalblinals) were

e Kb SAERema SEiR S a0 B A SN 18 it Sb- o
i a5 S P W) e (8 Cly o RAAERR rBRHEA 78y ABGG0IRE s Cabite
pancr eauk ¢Dagricer Dagl 10)| i FeorhQTaPANS; Day hiOyantr finics @l iadnGRRGefio € off lthe

line SU T-2, a human col on cancer cell l[ine CACO-2, a human col on

cancer agdbpdy wiaa caprgputat pdwmirstcdiognintemealerofoare everydhmenlays. aThe st
Cor SRR RehR o Shd kb A0 8na Il RRTuRLE RtV RDGY ciS8td K821 and
T6-16 were evaluated by independent studies, separately. In the study of evaluating
the anti-tumor activity of K5-70, the tumor volume of a control group (mouse IgG (10
mg/kg body weight), N = 8) on the 44™ day after cancer cell transplantation (Day 44)
was 365.4 = 214.6 mm’. On the other hand, the tumor volume of a K5-70 (10 mg/kg
body weight) administration group was 27.4 = 29.4 mm’ (P < 0.01 by Student’s t-test),
and thus, tumor formation was significantly inhibited in the K5-70 administration group
(inhibitory rate: 92.5%) (Figure 23A). With regard to tumor weight, the tumor weight
of the control group was 0.11 + 0.07 g, whereas the tumor weight of the K5-70
administration group was 0.005 £ 0.007 (g) (P < 0.01 by Student’s t-test), showing an
inhibitory rate of 95.5% (Figure 23B). In particular, in two out of the eight individual
mice in the K5-70 administration group, tumor formation was completely inhibited, and

the presence of tumor could not be confirmed.

In the study of evaluating the anti-tumor activities of K5-116-2-1 and T6-16,
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cell line HCC1143, a human breast cancer cell line MCF-7, a human

prostate cancer cell |ine DUL45 and a human prostate cancer cell |ine
PC-3. 12. The anti body according to any one of clainms 5 to 10,
wherein the tunor cell lines are the hunan pancreatic cancer cell

ant | booy atogt et SUERRARERE T funid g Sppne RS Shan Bt a2 Vs

aci d sermesces3sfs GRR’ 1M 0=33Y0f Iheohtr&ftithe Vufegi WluRk dhenhantshody-|
are shown in SEQ ID NCS: 36 to 38, respectively, and/or_the am no

aci d setflieinisseation soom (1G wetkgobodyhweight)ein]&8.9 e bh noh’® (Me it Kbl by
are sho in,SEQ ID NOS: 41 to 43, respectively. ... The anti body
accor di %d‘?% %E&%)n@ l@fre(,zldé)nﬁncﬁlieo“{?f& %Wéiorft}(l?]i%alrﬁ ?fgn&éﬁt@tmn group
sequen : B QNe 0 ang i r.e
shown | 10 BE KRR Righ e} 29238 S 0RGTY Yorhk STaPb < BDITHY SRR fest
sequenc@igot 23028. 1 Thus3thef twd@abbve BdmihiMritagi gfoupk shb@eanhhdadyy agtes of

shown in SEQ ID NOS: 51 to 53, respectively. 15. The anti body _
accor di g Yocrrsinip- 8t respeetivalys  Withoregard thiaymsiriveight asnweld the itgmor weight

sequenc of 1to 3 e chai.n V reqi gn of the.antibod
shown 1 g PP dishBatal 3840 Togna dhievalrih HkaPaer rridthatige dehfo-2-
sequencesd@iniRiok é&)u% Wihs 616 Lo p\& pegl p,nsaideﬁhg t~49§t%b§ﬂyth@rtﬁmor
shown in SEQ ID NOS 61 to 63, respectively. 716. The anti body
accor diwgighbofithe ©hel 6oiddrindstragioh group Ayaswhéf et 0. ldhe (A 0d)5aby &tudent’s t-

equences of CDR 1 to 3 of %gg‘ H chain V regﬂ on of the anti bodﬁ are
éhown i tRStEEQUIS: etV abe ¢ ahministegsion: groups shosyrd) ishibitesy sten ef 43280 and

sequen f ] i egion of the antibody are
shown %S%Qrﬁ%ﬁ}pﬁgﬁ% %@ax&%%@g??%@?y 17. The anti body

according to any one of clains 1 to 16, wherein the antibody is a
genetically reconbi nant anti body. 18. The anti body according to

cl ai m TFxamptar&3In the genetical |y reconbinant antibody is a chineric
anti bo a .hu i zed .anti body, .or huma i body. .. The

2t bodPost A8 TRgt Epoahion abiviGhal sne KTD cHork e BgreHmst ymedels
chi merig; drﬁﬁgﬁolﬁﬂQﬁﬁ&rt%erﬁr{e@WQ%EO acid sequence shown in SEQ I D

NO 35, and/or the L chain V region thereof consists of the am no

aci d sequencSubkamenily, HeQidde-dNpendbnt aiROturidie actinitsbod 1@ 81507 Mgniodse
claim 18, wherein the H chain V region of the chineric antibody

consi stigG8p) VaE exsmiedakity xseearaf dicasmeninmpdelspeingm Nomaasolangineer cell

;ng:; ﬁ%%lsggﬁﬁge%g%‘ﬁistd-' geleso(fS % OlrbSic%ilg) \(})vferet Qu c%gnrégusﬂgritganggﬁlr{% Cito the
right flank of each of 6-week-old female NOD-scid mouse. Ten days after the
transplantation (Day 10) at which the mean tumor volume reached 100 mm®, the mice
were divided into a control group (mouse IgG, 10 mg/kg body weight administration
group, N = 8, 104.4 + 17.6 mm’), a K5-70 (1 mg/kg body weight) administration group
(N =8, 104.3 £ 16.1 mm*), a K5-70 (5 mg/kg body weight) administration group (N = §,
104.6 = 15.9 mm?), and a K5-70 (10 mg/kg body weight) administration group (N = 8,
104.8 + 149 mm’).  Then, intraperitoneal administration was carried out at
administration intervals of once every three days. On Day 42, the tumor volume of the
control group was 713.8 + 354.5 mm®. On the other hand, in the K5-70 administration
groups, dose-dependent tumor formation inhibitory activity was observed. That is, the
tumor volume of the 1 mg/kg body weight administration group was 485.0 £+ 207.3 mm?
(inhibitory rate: 32.1%), the tumor volume of the 5 mg/kg body weight administration

group was 339.5 + 253.2 mm’ (inhibitory rate: 52.4%), and the tumor volume of the 10
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50. 21. The antibody according to claim 18, wherein the H chain V
region of the chimeric antibody consists of the am no acid sequence
shown in SEQ ID NGO 55, and/or the L chain V region thereof consists
of the am no acid sequence shown in SEQ ID NO 60. 22. The anti body
accor di Mg/de0 beHRi Wikl 20R8HBIraidh Grblys ks 3¥5 ue g QGE.Qmee(iﬁﬂiﬂﬁ%ﬁ'jécrate:
anti body consists of the am no acid sequence shown in SEQ D NO ®5,
and/ or h2 %, Phdih0y byeSfiudent! héetedf (IKignsi 364).of Likewiskniwith aggadd to tumor
.. A nonqgcl onal antibody agai ns

i ' ID NO 70. 2 t
ﬁﬁﬂgﬁn%@gggﬁvﬁ%ﬁga%epwgmc%ﬂgkyogth?ymtaﬁrﬁommﬁgﬂ-é%é@éé&o& Ngn the

FERM BP: 4 td d | TROP-2.. whi ch
o pr od g, i cudbeRERR hRle BRIV NeARDORL w IRl Frio bl
nonocl ongl 0.29t Body; @alsibRsty TET. SPRORhE tuiby ﬁbifilgﬁ og\ﬂﬁ@'ﬁ%ﬂcéjyod& weight

hybri doma havi ng accessi on No. FERM BP-11253. monocl onal

ant i boddnagistnation [guenm wEROFAL 72+ Owri g inhditrpdetee 85896, Kyh0s prfaudent’s t-
havi ng .accessj on No. FERM BP-11346.  27. monpcl onal. ant i body

hoai no STt hRST Wi 1B | DgnkEdosy HeRDLATRN R HgLD ws 0.20
accessiom No.o FRMiRRy LLe5447 128) THgaNdbRodY | ivithe

of clains | tgolfzz, I\Aﬁyéﬂa i nds t‘g ahgllut’e, tp% v%e?lg%ﬂt{ %gﬂﬂgﬁgglagoynlgﬂg was
ant i bodynficmdd¢Btuby26Be hybri doma havi ng accessi on No. FERM

BP- 11251, FERM BP-11252, FERM BP-11253, FERM BP-11346 or FERM
BP-11254 binds. 29. The antibody according to any one of clains 1 to

2, Wwhi %Qar%'gi%dﬂto a portion conprising at |east one region sel ected
romt he group (,]onsisti ng of a region consisting of am no acids at

posi ti qAsiaRist Bf GRmiAisiadbRNnkPPAl I AInOIKVTONG ehslsafit trgﬁﬁ'j?B%_‘li: ?ﬂédels
(0]

152 to 165, a region consisting of amino acids at positions 1
183, a usig lomaweslostcancer gklldimiersiV480ds at positions 109 to 120, a

o S e ey S s
sequencg QfoulTBB2dX ke andROWBr h& Gt ReNFoné K570 when it was administered
once a week (once every 7 days) was examined with xenograft treatment models using a
human colon cancer cell line SW480. SW480 cells (5 x 10° cells) were subcutancously
transplanted into the right flank of each of 6-week-old female NOD-scid mouse. Ten
days after the transplantation (Day 10) at which the mean tumor volume reached 100
mm®, the mice were divided into a control group (mouse IgG, 10 mg/kg body weight
administration group, N = 8, 104.4 + 17.6 mm®) and a K5-70 (10 mg/kg body weight,
( once a week) administration group (N = 8, 104.3 & 16.1 mm?). Then, intraperitoneal
administration was carried out once every 7 days. On Day 42, the tumor volume of the
control group was 713.8 + 354.5 mm’, whereas the tumor volume of the K5-70
administration group (once a week) was 323.3 % 239.9 mm® (inhibitory rate: 55%, P <
0.05 by Student’s t-test) (Figure 27A). Moreover, when the administration interval was
increased to once every 10 days and to once every two weeks, the tumor volume of the
control group on Day 39 was 956.9 + 367.8 mm>. On the other hand, the tumor volume
of the K5-70 administration group (administered once every 10 days) on Day 39 was
525.4 + 180.6 mm’ (inhibitory rate: 45.1%, P < 0.01 by Student’s t-test), and the tumor

volume of the K5-70 administration group (administered once every 14 days) was 459.4

+217.6 mm’® (inhibitory rate: 52.0%, P < 0.01 by Student’s t-test) (Figure 27B). In the
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30. The anti body according to any one of clains 1 to 22, which binds
to a portion conprising a region consisting of the am no acids at

positions 43 to 65 in the am no acid sequence of human TROP-2 shown
in SEQID NGO 2. 31. The antibody according to any one of clains 1

to 22, whic i ortj Iy By reghon. consi sti.ng .of t

i o dbing ' (0%, 142684076 RFs R8O Mgy [ 8ieE RRIR B Biered So
human TRE™g7afb heuindnd nwbelld Bhikda %@ncré%@ic chiBerdll RREYBRARCON)ditNOddQge of
any one of clainms 1 to 22, which binds to a portion conprising a

r egi on Hbmg/kg ibady ofeighte three times a dwecht (ap adintinistratidi? Inteovals88f Endayll the
am no aci equence. of human TROP-2 shown in.SEQ ID NO _2 = 33. The
ANt 1 by RORGRPHEDIE: AR GAOTORCtEi: b 2B (RPIBBOTSWRRLE NP b hs 1 o, In

PO L1 0 @AY 1} RY7 A @R - MRIPLA DL ANR1ANNRAGIS s of the prior

positions 109 to 120 in t amno aci d sequenc ufren _

i n SEQ drf3, Bu ddsage3t haliho Bhb iphiod rth [ 8Q Mk 868y MetkHty, Oict Berd ™ Weele/(at
according to any one of clainms 1 to 33. 35. The antibody fragnent '
accor di mgmmstr@tlan rngavalsieif dB dompr | Hdskingeintmiconsideration aguiegle edosapoand
in SEQ ID. . ..36 .to 38 and/or the anino, ,acj equences shown, in

| D oSty ihidglynd tefimb S a e kSN poblaa Mesgiean
whi ch CRRPAiniSactiVfy 3h 0aREs Aed BRIPRAS GRRANIAR oPERL BT b prity ARl or
the ami no acid sequence shown i'n SEQ I'D NO 40. 37. The anti body
fragment according to claim 34, which conprises the am no acid

guences shown in SEQ ID NOS: 46 to 48 and/or the amno acid
éﬁquend@%‘a@ﬁm]i n SEQID NOCS: 51 to 53. 38. The anti body fragnment

accor di[%s&-%eﬁérﬁfem %thi—t‘@(ﬂ{o(fhac%w io?ecﬁorgehefé{% T ?{%ﬁc()jgraﬁ treatment models

using human colon cancer cell line SW480]

Subsequently, the dose-dependent anti-tumor activity of clone T6-16 (mouse

IgG2a) was examined with xenograft treatment models using a human colon cancer cell
line SW480. SW480 cells (5 x 10° cells) were subcutaneously transplanted into the
right flank of each of 6-week-old female NOD-scid mice. Ten days after the
transplantation (Day 10) at which the mean tumor volume reached 100 mm®, the mice
were divided into a control group (mouse IgG, 10 mg/kg body weight administration
group, N = 8, 105.8 £ 9.9mm?”), a T6-16 (1 mg/kg body weight) administration group (N
=8, 104.4 £ 13.3 mm’), a T6-16 (5 mg/kg body weight) administration group (N = 8,
( 104.7 + 13.0 mm®), and a T6-16 (10 mg/kg body weight) administration group (N = 8,
104.8 £ 124 mm3). Then, intraperitoneal administration was carried out at
administration intervals of once every three days. On Day 43, the tumor volume of the
control group was 473.5 = 137.0 mm’. On the other hand, in the T6-16 administration
groups, dose-dependent tumor formation inhibitory activity was observed. That is, the
tumor volume of the 1 mg/kg body weight administration group was 397.9 £ 97.5 mm°
(inhibitory rate: 16.0%), the tumor volume of the 5 mg/kg body weight administration
group was 195.9 = 89.7 mm’ (inhibitory rate: 58.7 %, P < 0.01 by Student’s t-test), and
the tumor volume of the 10 mg/kg body weight administration group was 190.2 + 56.5
mm’ (inhibitory rate: 59.8 %, P < 0.01 by Student’s t-test) (Figure 28A). Likewise,

with regard to tumor weight on Day 43, the tumor weight of the control group was 0.19
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sequence shown in SEQ ID NO 45 and/or the am no acid sequence shown
in SEQID NGO 50. 39. The antibody fragnent according to claim 34,

whi ch conprises the am no acid sequences shown in SEQ ID NOS: 56 to
58 and/ or the am no acid sequences shown in SEQ ID NOS 61 to 63.

40. The d of

am no aﬁmélgug‘igﬁf }h%%&SI%% &%loklg"&gg{ gl?or t e am oéa@ﬁg &Qght)
sequencadrindstation @E@)I\ﬂsl\@zo 690.081g, thoeumot wedght dfr t@grﬂeﬂig/lagiﬁ@cﬂ)dw&ﬁght
to claim 34, which conprises the am no acid sequences shown I n SEQ |

NOS: 66a4TBinGHrasien) Pup Neasdhhs %@4 a (géa@mergtes B3VYei B < @E@bw[stmt s t-

71 to e anti bad | ai.m 41, whi

corpr i <880 R ik T et ef BROY el i dy %’éﬁl?ﬁ&%ls%@%@wﬂ) 45:0.09
am no agi 8 qHHTGH L y/ bri

produces Of.t?i ant i bg%?hggggosrzg? %EQE oQ)a%) nse)cugéﬁ ﬁ g%@ 1?@ cf%ggdem
to 33. anti-tuvindrydetivitgreasproodiomicddFazur@dB®B).onal anti body agai nst human
TROP- 2, which has accession No. FERM BP-11251. 45. A hybridoma

produci ng a nonocl onal anti body agai nst human TROP-2, which has
accessi hﬁl E M BP-11252. 46. A hybridoma produci ng a nonocl onal
ant i bod@ﬂ‘ag I'nST- human TROP-2, whi ch has accession No. FERM BP-11253.

47. A hyliailgedres mxﬁﬂuﬁfammamfawagb@eﬁﬂne%nGWXe@@amieahﬁean@@uﬁng

whi eh human colon cancer cell line SW480]

( Subsequently, in order to analyze optimal administration intervals of clone T6-
16 (mouse IgG2a), the anti-tumor activity of the clone T6-16 when it was administered
at administration intervals of once a week (once every 7 days) and once every 10 days
was examined with xenograft treatment models using a human colon cancer cell line
SW480. SW480 cells (5 x 10° cells) were subcutenously transplanted into the right
flank of each of 6-week-old female NOD-scid mouse. Ten days after the
transplantation (Day 10) at which the mean tumor volume reached 100 mm?®, the mice
were divided into a control group (mouse IgG, 10 mg/kg body weight administration
group, N = 8, 105.8 = 9.9 mm?®), a T6-16 (10 mg/kg body weight, once a week)
administration group (N = 8, 105.0 + 11.6 mm?), a T6-16 (10 mg/kg body weight, once
every 10 days) administration group (N = 5, 130.8 == 2.4 mmé). Then, administration

(' was initiated. On Day 43, the tumor volume of the control group was 473.5 % 137.0
mm’. On the other hand, the tumor volume of the T6-16 (once a week) administration
group was 243.7 + 65.3 mm® (inhibitory rate: 48.5%, P < 0.01 by Student’s t-test), and
the tumor volume of the T6-16 (once every 10 days) administration group was 297.8 +
54.4 mm’ (inhibitory rate: 37.1%, P < 0.05 by Student’s t-test} (Figure 29). In the prior
arts (US 7420040 and US 7420041), when antibodies were administered to xenograft
treatment models using a pancreatic cancer cell line (BxPC-3) at a dosage of 20 mg/kg
body weight, three times a week (at administration intervals of 2 days), the antibodies
exhibited anti-tumor activity at an inhibitory rate of 50% to 60%. In contrast, the T6-
16 antibody was found to exhibit significant anti-tumor activity, when it was

administered at a dosage of half of the prior arts once every 10 day (at administration
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has accessi on No. FERM BP-11346. 48. A hybridoma producing a

nonocl onal anti body agai nst human TROP-2, which has accessi on No.

FERM BP- 11254. 49. An anti body-drug conjugate, which conprises the
anti body according to any one of clainms 1 to 33 and a substance

havi ng afédvalsUSPR BSE).VifrtaRing/ Rfo eShdiddralibh 'lgsiﬁgfe' Héstaée a ﬁoacfhﬁﬂistration
anti body fragnent-diug conjugate, which conprises the dnt |nbo y

f r agnenintawelsy dif rigesme aclyaromieatofhec Tai Ifs aBtibddy 42hitiddasignifidaan cdti-tumor
having anti-tunmor activity and/or cell-killing activity. 51. The

conj ugai“"é“’é‘iycadradPF?g dogage off 3hloast gpe sighthyptbeshof He Rrigroitts s at | east
one type selected fromthe group consisting of human pancreatic
cancer, human prostate cancer, human col on cancer and human breast
cancer . [Esa#pldDg] conj ugate according to claim49 or 50, wherein the
tumor is human pancreatic cancer. 53. The conjugate according to any
one of Amilyss 49 anti-tsmorestivy roft dent KPe70 ios xenogrdt perventiamasrdets using
netastatic cancer. 54, ééﬁ).har cegi I cal conposition, which conprises
at | eastUIBHEPEQFIALC SRNCSE £olY P Ael group consisting of the antibody
according to )l B . AL

according to %%algggng{?r %Iltg)il{xogtib{?%%izplgﬁg hta '@%hg’gﬁ%&ge;@gg@ﬁ 8Yar%1§ated
to any with xehogtadi pRevé8tid® nvdicls bSing TE- RGNEIRI (RIKENGCY Bankl ROB2143).
claim54, which is used in the treatnent of tunmor. 56. The

conposi Pl %eell @i 11d Of sedpawaresibontanepudp sensplanicduisty orshghl 6-week-old

r( educt ' RhaTE nflae ﬂ%%sg f(}gz‘ia'l%}c', nu/nu). The day on which the transplantation was carried

out was defined as Day 1. The mice were divided into a control group (N = 8) and a
K5-70 administration group (N = 8). From Day 1, K-70 was intraperitoneally
administered to the mice at a frequency of once every 3 days at a dosage of 10 mg/kg
body weight. On Day 40, the tumor volume of the control group was 368.2 + 307.8
mm’. On the other hand, the tumor volume of the K5-70 administration group was
30.6 £ 29.6 mm’ (P < 0.05 by Student’s t-test), showing a tumor formation inhibitory
activity of approximately 90% (Figure 30A). With regard to tumor weight, further
significant anti-tumor activity was observed. The tumor weight of the control group on
Day 40 was 0.18 = 0.18 g. In contrast, in the K5-70 administration group, tumors
disappeared from all of the 8 individual mice, and thus, tumor formation was completely
(— inhibited (Figure 30B). From the above-mentioned results, it became clear that the
anti-human TROP-2 monoclonal antibody clone K5-70 shows strong anti-tumor activity

even on human prostate cancer.

[Example 28]
[Metastasis-inhibitory activity of clone K5-70 on liver metastasis models using human
pancreatic cancer cell line PK-59]

Cancer metastasis is an important factor that influences clinical prognosis in the
treatment of gastrointestinal cancer. The control of metastasis is therapeutically
significantly important. If not only tumor formation but also the metastasis of cancer

to other organs could be suppressed by administering an antibody for use in cancer
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57. The conposition according to claim54, which is used in the
di agnosi s of tunor. 58. The conposition according to any one of
clains 54 to 57, wherein the tunor is at |east one type selected from
the group consisting of human pancreatic cancer, human prostate

cancer, BRI KGO kﬁgetﬁ ageerods hgRad nF’Ja? %E%@?&lg %g%ultcfa%] Jlji}?mp ?tﬁd Thus,

conposi tion-accordfng to any dne-of al ns erei

tunor ithisaisraedusiree profeicay a Gincar tetarudt aatibedcer .  60. A tunor

t herapeutic agent, which conprises at | east one type selected from
the group conkliesexprgssism @HERQRZ W@éyoaﬁem(hlm@anbtm o igerciioraasai it whs

to 33, the .a rLagnent acc .clainms 34t

and e eBOrF il d RO BN a5t n et oo e “121‘ v raegostag focq B .
t her apeghicer AB6UY); 855 P35H-1994 OCHﬁaC%&Q’Rééhg 651088 7. %3«&@! Blthol.
reduction as a side effect. The therapeuti ¢ agent according to

cl ai m 62008);62]: il8érEilD. t Ndotaaver, its wais hBastepontedt yipe, Sehenctledpf2-gite-
the group consjsting of human pancreati ¢ cancer, human prostate

cancer ,mﬁ'ﬂﬁﬁ‘l‘? dec RagreTe HHsr vegse Hﬂﬁ%afﬁ?@aﬂtocé‘ﬁ@%rmleBSWaAttﬁ!FﬁrﬂJrlenlC or

' d
ar oap. ceSpRERicicy Ssfo ARG s ShaldBRRE {10 ikl BeBSlRSe e (B
33, themorigeody, MeegaER Geeer R0D) 9: I3Y), 09@1 QﬁusC|tﬁb %8&4 é@gés%e@ﬁﬁe

the conjugate accor di ng to any one of claims 49 to
di agnogtiportagenvf AREW-diinghe @anm{lmtagasm\/rpem@sm tHewbucmno |datealthdreémtze

t | ected f th ons n man pancreatic
O oo ok O S R SR B AP el e G
cancer .eBfasi élﬂiﬁ%ﬂQ@f érié?fondﬁ'ztﬁﬁ}' ng a tum)r whi ch conpri ses:

al | owi ng at east one type sel ected fromthe group consisting of the

anti body accdmdi agi-hORAPY2 aneusef mohatldBalladtébody, K&, ariichass discovered
fragrrent according to any one of clains 34 to 42 and the conjugate
accor dibygthe pragept éiﬁ@nbfm:c@d]lbrﬁs hight theppeutio effeets tonkaniagralt megels, into the

BREEL AT AN RN R RO
to claipp $3craphiLhad ﬁe@ﬁ)rﬁl‘émh ﬁzﬁ’oa{tha{ ﬁﬁtsﬁnt%yt KBEs Rl saLted @f@sg e
group consisting of human pancreatic cancer, human prostate ca
migration ability of pancreatic cancer cells PK-59 in addition to the effect of
suppressing the growth of cancer cells. Thus, it was considered that the antibody K5-
70 could inhibit cancer metastasis in vivo. Hence, the metastasis-inhibitory effect of an
anti-hTROP-2 mouse monoclonal antibody was examined, using models in which
pancreatic cancer cells PK-59 were injected into the spleen of nude mice so that liver
Q metastasis was developed.

A pancreatic cancer cell line (PK-59) endogenously expressing hTROP-2 was
harvest by treatment with trypsin, and a 2 x 107 cells/mL cell suspension was then
prepared with PBS. The cell suspension was preserved on ice until transplantation.
Each of 6- or 7-week-old female nude mouse (Balb/c, nu/nu) was anesthetized by
intraperitoneal administration of pentobarbital, and 10 to 15 mm of the left flank thereof
was excised under anesthesia. The spleen was taken out of the abdominal cavity, and
50 uL of the cell suspension (1 x 10° cells) was then injected into the spleen using a 26G
syringe. Four minutes after injection of the cells, the hilum of spleen was ligated with

5-0 silk sutures, and the spleen was then excised. The cut peritoneum was closed with

5-0 silk sutures, and the surgical site was then closed with Wound Clips (AUTOCLIP
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human col on cancer and human breast cancer. 67. A kit for treating,
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sapi ensy<2RWody2 %43 ddasinistered in the same manner as described above. Four to six
weeks after the cancer cell transplantation, the mice were subjected to euthanasia by
cervical dislocation. Then, the liver was excised from each mouse, and the presence or
absence of metastatic foci was confirmed.
In the control group in which the mouse [gG was administered to the mice, in 4
out of the 6 mice into which PK-59 cells had been transplanted, apparent metastatic foci
( ' (2 to 7 foci) were observed around the liver lobe four to six weeks after the
transplantation (Figure 31A, incidence of metastasis: 67%, Table 6). In contrast, in
four mice in the K5-70 administration group, into which the PK-59 cells had also been
transplanted, such metastatic foci were not observed in the liver of all of the mice, and

thus, an incidence of metastasis was 0% (Figure 31B, Table 6).
Table 6

Metastasis-suppressing effect of clone K5-70 on liver metastasis models produced by

transsplenic transplantation of PK-59 cells into nude mice

- Administration Weeks - Number of Determination of
( group after transplantation Individual No. metastatic foci metastasis
Control group 4W Cc-1 0 -
4W c-2 5 ++
BW c-3 7 ++
aw c4 7 ++
BW C-5 2 +
W C-6 1]
Average number Incidence o
of metastatic foci 3.5 of metastasis 67%
K5-70 administration AW K-1 0
group 6w K-2 0
6w K-3 0
BW K-4 0
Average number 0 Incidence 0%
of metastatic foci of metastasis °

From these results, it became clear that the anti-hTROP-2 antibody K5-70 has
extremely strong inhibitory action on the liver metastasis of the pancreatic cancer cells

PK-59.
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<222>(339).. (1310) <400> 1 gcgggtcccc agaagcctac aggt gagt at
cggttctccc cttcccgget ttcggtccggb0 aggaggcggg agcagcttcc ctgttctgat
cctatcgcgg gcggcgcagg gccggettggl20 ccttccgt gg gacggggagg ggggcgggat
gt gt caccca aataccagtg gggacggt cgl80 gtggtggaac cagccgggca ggtcgggtag
agt at aagag ccggagggag cggccgggcg240 gcagacgcct gcagaccatc ccagacgccg
gagcccgagc cccgacgagt ccccgcgect 300 catccgceccg cgtccggtcc gegttcctcce
gccccacfExatplglp] cgg ggc ccc gge356 Met Ala Arg Gy Pro Ay 15 ctc
gcg ccg cca ccg ctg cgg ctg ccg ctg ctg ctg ctg gtg ctg gcg404 Leu
Al a Pr ol/tbtumper acsiyitaref K%gomnélbgém opexgnpgiafi modetausing rod mearpes2€ll line

A AT e R TR -
cag500 SanCRorilil Thr Val Ovs ser Pro Asp Q'y Pro Gy Oy Atg Oys
G n 404550 In recent years, many chemotherapeutical drugs for suppressing the growth of
cancer cells have been developed as cancer therapeutic drugs. These drugs have
achieved certain treatment results. However, these chemotherapeutical drugs have
been problematic in terms of side effects associated with the growth suppressive action
thereof on normal cells other than cancer cells and the recurrence of cancer after
( suspension of the treatment. Accordingly, if tumor recurrence after completion of the
treatment with chemotherapeutical drugs could be suppressed by administration of a
cancer therapeutic antibody targeting to TROP-2, high clinical usefulness would be
anticipated. Thus, this is a desired property as a cancer therapeutic antibody.
As therapeutic agents for colon cancer, in addition to 5-FU and platinum-
containing drugs, irinotecan hydrochloride (Topotecin, Daiichi Sankyo Co., Ltd.) having
a topoisomerase inhibitory effect has been recently applied to clinical sites. With
regard to animal models as well, the anti-tumor effect of irinotecan hydrochloride on
mouse models, into which various types of human tumor cells including colon cancer as
a typical example had been transplanted, has been reported (Cancer Chemother
Pharmacol. (1991); 28(3):192-8). Thus, the recurrence-preventing effect of the anti-
( hTROP-2 antibody clone K5-70 (mouse [gG2a) on recurrent tumor after administration
of irinotecan hydrochloride has been examined with xenograft models using a human
colon cancer cell line SW480. SW480 cells (5 x 10° cells) were subcutaneously
transplanted into the right flank of 8-week-old female NOD-scid mice. Eleven days
after the transplantation (Day 11) at which the mean tumor volume reached 100 mm’,
the mice were divided into a non-treat group (normal saline administration group, N = 8,
130.7 + 16.2 mm®) and an irinotecan hydrochloride (CPT-11, Topotecin, Daiichi Sankyo
Co., Ltd.) administration group (N = 16, 123.0 + 21.4 mm®). Thereafter, irinotecan
hydrochloride was intraperitoneally administered to the mice at a dosage of 40 mg/kg

body weight, once every 3 days, total 3 times (Days 11, 14, and 17). On the third day

after the final administration of irinotecan hydrochloride (Day 20), the tumor volume of
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tgc cgc gcg ctg ggec tcg ggc atg gcg gtc gac tgec tcc acg ctg acch548
Cys Arg Ala Leu Ay Ser Gy Met Ala Val Asp Cys Ser Thr Leu Thr
55606570 tcc aag tgt ctg ctg ctc aag gcg cgc atg agc gcc ccc aag aac
gcch596 Ser Lys Cys Leu Leu Leu Lys Ala Arg Met Ser Ala Pro Lys Asn

gat gocai o e ol bafhit £90 508 Em TTHORRe 38 b ShPuslRy Hime of
Asp G yth9GP5ER0aE hydicnlgal ATGingAfkACIO8E WAC TR 1096.6086°(PC< BT by

gcg cgc cag692 Leu Tyr Asp Pro Asp Cys Asp Pro Gu Gy Arg Phe Lys
Al a Ar gStedentintiesti 28d tlyts, an@ppagnabynaretpgragsingefagt wag obgeryedac At ¢lys

t 740 | n. Thr, Ser. Val T . .Asn S
Val Oy B gFitoiorbs PR IOt P mE oo dpRcve (i it g proges

Al h
%ah Eggoa%g (%?8'&%%; %%8'1 zg)f-éoéroﬁﬁ Pwhy Yefth¥d AP e 7§61 0 LaER" Body %vé??lpt)

administration group (N = 8, tumor volume on Day 20: 126.0 + 28.0 mm®), and the other
group was defined as a mouse IgG (10mg/kg body weight) administration group (N = 8,
tumor size on Day 20: 127.2 + 27.0 mm’). Intraperitoneal administration and the
measurement of tumor volume were carried out on each group once every 3 days, so that
the recurrence of tumor was evaluated (Figure 32). In the mouse IgG administration
group, from the 18™ day after the final administration of irinotecan hydrochloride (Day
35), several mice having an apparent recurrent tumor with a tumor volume of greater

’ were observed. On the 30" day after the final administration of

than 300 mm
irinotecan hydrochloride (Day 47), a tumor with a tumor volume of greater than 300
mm’ was observed in 5 out of the 8 mice (mean tumor volume: 401.7 + 172.7 mm®). In
contrast, in the K5-70 administration group, tumor recurrence was significantly
suppressed, and the mean tumor volume was 180.5 £ 142.1 mm® (P < 0.05 by Student’s
t-test) (Figure 32). In particular, in the K5-70 administration group, the tumor volume
on Day 47 became smaller than the tumor volume when the mice were divided into
groups (126.0 + 28.0 mm®). The tumor volume became less than 100 mm® in 4 out of
the 8 mice. From these results, it became clear that the anti-hTROP-2 antibody K5-70

( has extremely strong suppressive action even on recurrent tumor after administration of

irinotecan hydrochloride.

[Example 30]
[Epitope mapping using CLIPS technology]
<Materials and methods>

Peptide synthesis

15-mer and 30-mer of linear peptides derived from TROP-2 extracellular
domains, which were used in the present experiment, were obtained by solid-phase
synthesis according to a Fmoc (9-Fluorenylmethoxycarbonyl) method. In addition, for

discontinuous epitope analysis, a 17-mer peptides derived from a TROP-2 extracellular
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acc
Thr

cac cac atc ctc att gac ctg cgc cac cgc ccc acc gcc ggc gcc836
Hs Hs Ile Leu Ile Asp Leu Arg His Arg Pro Thr Ala Ay Al a

155160165 ttc aac cac tca gac ctg gac gcc gag ctg agg cgg ctc ttc cgc
gag884 Phe Asn His Ser Asp Leu Asp Ala Qu Leu Arg Arg Leu Phe Arg

Au
gag
du
aag
Lys
gag
du
ggc
Ay
acg

170 80 t . : C 0
oD 8ol Gl AR LD S B PR ML UAMEG IGE ARG, 18P

G necdrfidrifdiidibhadng aae oatwo tagp sthwt@ag wisgec@@t0a3@daACCRIRS teehnélagy
gcc(%acc%o Pro Thr 1le An lle Qu Leu Arg G n Asn Thr Ser G n

Al o(Guemiogldy byked Regtidgnen §ratlolds lt%ftlgow gang&slcarlgélgrﬁrtcaéTtei@gﬁsid@e
d Val  Asp | As . . r e
SO 30 S 5k 38 A R0 e AR B .

Ct OE&iRGhd dcfeciite BE @IAN76 Lys Gy GQu Ser Leu Phe Gn Gy Arg Ay

Leu Asp Leu Arg Val 235240245 cgc gga gaa ccc ctg cag gtg gag cgc
ctc atc t¥34t gpestof thacdyhPabsized peptides were covalently bound to PEPSCAN

cards (455 peptides/card), and the binding of the synthesized peptides to antibodies was
then analyzed by the ELISA method.  The PEPSCAN cards were allowed to react with
anti-human TROP-2 monoclonal antibodies (K5-70, K5-107, K5-116-2-1, T5-86, and
T6-16) that had been diluted to a concentration of 1 pg/mL with a blocking buffer (a
phosphate buffer containing 4% horse serum, 5% ovalbumin, and 1% Tween). After
washing, the resultant was allowed to react with a 1000-fold diluted peroxidase-
secondary antibody complex at 25°C for 1 hour. After washing, a substrate solution (a
solution containing 2,2’-azino-di-3-ethylbenzthiazoline sulfonate (ABTS) and 2 pL of
3% hydrogen peroxide solution) was added to the reaction solution, followed by a
chromogenic reaction for 1 hour. The binding activity of the antibodies was quantified

by photographing with a CCD camera and then performing an image analysis.

<Results>

The anti-human TROP-2 monoclonal antibodies K5-70, K5-107, K5-116-2-1,
T3-86 and T6-16, which exhibited beneficial effects, were subjected to epitope analysis
using CLIPS (Chemically Linked Peptides on Scaffolds) technology. It is to be noted
that the term “amino acid number” is used in the present examples to mean the amino
acid number in the amino acid sequence shown in SEQ ID NO: 2 (hTROP-2 protein (323
amino acid residues)).

The result of analysis for the K5-70 antibody is shown in Table 7 below. Asa
result, it was found that 33 peptides exhibit strong binding activity to the K5-70
antibody. In these 33 peptides, a sequernce comprising
VCSPDGPGGRCQCRALGSGMAVD (amino acid numbers 43-65) (peptide Nos. 1-7
and 9 in Table 7), a sequence comprising HHILIDLRHRPTAG (amino acid numbers
152-165) (peptide Nos. 14, 22-25, 28, 29, 31 and 33 in Table 7), a sequence comprising
VHYEQPTIQIELRQ (amino acid numbers 193-206) (peptide Nos. 8, 10, 12, 13, 15, 18,
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Arg Ay Qu Pro Leu Gn Val Gu Arg Thr Leu Ile Tyr Tyr Leu ASP
250255260 gag att ccc ccg aag ttc tcc atg aag cgc ctc acc gcc ggc ctc
atcl1l72 Qu lle Pro Pro Lys Phe Ser Met Lys Arg Leu Thr Ala Ay Leu
Il e 265270275 gcc gtc atc gtg gtg gtc gtg gtg gcc ctc gtc gcc ggc atg

gcc gtcdR2 as¥ahel I Vval.. 1V . Al

Al a Val 5%8%2233%% %?’gé(gf" %@g? gﬁérc%%ag)dag@&gaageg(@‘eg%%g?%gﬁé% @%@W&R
aag gt o(ag68d 2681 heubdg!171LER3 N pepiade Nog. A, AN, 36F 183 vo,Ls 2Byp5LYS and
Lys Val {d u 295300305310 atc aag gaa ctg ggg gag ttg aga aag gaa ccg
agc tt Pt agladle 7)jappeared @neatedly.d ThedKg-Tlantiroglylpesti@ilarlPstrogely Homnd to

o cagacclnaTaE ettt tans Y A R PR AMA VRS s s smitecit
aaatt cofgc %&%es%dt BEeCH thé RTRIAMS 95 oRGAC ARE AT hbhdR A9 ty?g% gg g)%%)fl?e

gggtctcctt 1490 tctttctcac ttctgtcttg aaggaagcat ttctaaaatg
cggt ccamqadidzegions are likely to be epitopes of the K5-70 antibody.

Table 7

Binding of K5-70 antibody to CLIPS peptides derived from

( human TROP-2 extracellular domains
number peptide binding of K5-70
1 NKMTVCSPDGPGGRCOCRALGSGMAVDCST 2742
2 TVCSPDGPGGRCACRALGSGMAVDCSTLTS 2604
3 TNKMTVCSPDGPGGRCACRALGSGMAVDCS 2562
4 MTVCSPDGPGGRCOCRALGSGMAVDCSTLT 2402
5 KMTVCSPDGPGGRCOCRALGSGMAVDCSTL 1770
6 PTNNKM TVCSPDGPGGRCQCRALGSGMAVDC 1391
7 VCSPDGPGGRCQCRALGSGMAVDCSTLTSK 932
3 CAAVHYEGPTIQIELRCAAVHYEQPTIQIELRC 176
9 CPTNKMTVCSPOGPGGRCOCRALGSGMAVD 839
10 CVHYEQPTIQIELRQNCVHYEQPTIQIELRGNC 825
11 HSDLDAELRRLFRERCHSDLDAELRRLFRERC 725
12 RLFRERYRLHPKFVAAVHYEQPTIQIELRQ 687
13 AVHYEQPTIQIELRQ 642
14 CAGAFNHSDLDAELRRCHHILIDLRHRPTAGAC 624
15 CPKFVAAVHYEQPTIQCGLDLRVRGEPLQVERC 579
16 CHSDLDAELRRLFRERCGLOLRY 538
17 FQGRGGLDLRVRGEP 533
18 CVHYEQPTIQIELRQNCDLDAELRRLERERYRC 524
19 CHSDLDAELRRLFRERCRGEPLQ, 519
( 20 CTIQIELRQNTSQKAACVHYEQPTIQIELRANC 513
21 CVHYEQPTICQIELRONCHS DLDAELRRLERERC 511
22 CHHILDLRHRPTAGACHSDLDAELRRLFRERC 489
23 CHHILIDLRHRPTAGACVHYEQPTIQIELRONC 489
24 CHHIUDLRHRPTAGACGLDLRVR GEPLOVERC 488
25  CDAELRRLFRERYRLHCDELVRTHHILIDERHC 483
2 CVHYEQFTIQIELRGNC 483
27  CAFNHSDLDAELRRLFCVHYEQPTIQIELRQNC 478
28 CVHYEQPTIQIELRQNCHHILIDLRHRPTAGAC : 413
29 CDAELRRLFRERYRLHCDELVRTHHILIDLRHC 472
30 VHYEQPTIQIELRONCGLDLRVRGEPLQVERC 470
31 CDELVRTHHILIDLRHCDLDAELRRLFRERC 469
32 AVHYEQPTIQIELRQCAVHYEQPTIQIELRQC 258
33 CHSDLDAELRRLFRERCDELVRTHHILIDLRHC 466

The result of analysis for the K5-107 antibody is shown in Table 8 below. As
a result, it was found that a sequence comprising VCSPDGPGGRCQCRALGSGMAVD

(amino acid numbers 43-65) was comprised in 10 out of the 20 peptides (peptide Nos. 1-
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acaggaaacc tgactggggc agtgaaggaa gggatggcat agcgttatgt gtaaaaaacal6l0
agtatctgta tgacaacccg ggatcgtttg caagtaactg aatccattgc gacattgtgalc70
aggcttaaat gagtttagat gggaaatagc gttgttatcg ccttgggttt aaattatttgl730
atgagttcca cttgtatcat ggcctacccg aggagaagag gagtttgtta actgggcctal790
t gt agt agcoe 1t3CP4£ﬁcﬁP?ﬁl’T8&Etsggﬁ“%let ctgaccac atatgcttgt cactgggaaal850
gaagcct gtt téagctgcct gaacgcagtt tggatgtctt tgaggacaga cattgcccggl910
aaact cagt ¢ t aAtdoatlingly, it ags ki ggastee thag tig Ceeh TRORL 2pt@gint dat goterhéntRAed
ttttgtaaaa tgtttgtaca tatgttgtct tt ataatgg}t tgctgtaatt ttttaaaat a2030
aaacacgeeptidetssavensgaeswngenatstisy date8BPERP GREACRARGSTRIAY) aaybe an
<211> 323 <212> P 3>.haono sapiens <400> 2 Mt Ala Arg Gy Pro
Ay LedSPAPRSS 8@-’%'@%&%&&&9 Leu Pro Leu 151015 Leu Leu Leu Val

Leu Ala Ala Val Thr Ay H's Thr Ala Ala A n Asp 202530

Table 8

Binding of K5-107 antibody to CLIPS peptides derived from

human TROP-2 extracellular domains

number peptide binding of K5-107

( ) 1 TNKMTVCSPDGPGGRCQCRALGSGMAVDCS 2763
. 2 NKMTVCSPDGPGGRCOCRALGSGMAVDCST 2761
3 KMTVCSPDGPGGRCQCRALGSGMAVDCSTL 2752

4 MTVCSPDGPGGRCQCRALGSGMAVDCSTLT 2726

5 CPTNKMTVCSPDGPGGRCQCRALGSGMAVD 2723
6 TVCSPDGPGGRCQCRALGSGMAVDCSTLTS 2720

7 TCPTNKMTVCSPDGPGGRCQCRALGSGMAV 2716

8 VCSPDGPGGRCQCRALGSGMAVDCSTLTSK 2689

9 CSPDGPGGRCOCRALGSGMAVDCSTLTSKC 2655

10 CTCPTNKMTVCSPDGPGGRCQCRALGSGMA 2655

11 NCTCPTNKMTVCSPDGPGGRCQCRALGSGM 2207

12 DNCTCPTNKMTVCSPDGPGGRCQCRALGSG 1816
13 TNKMTVCSPDGPGGRCQCRALGSGMAVDCS 1525
14 CTVCSPDGPGGRCQCRALGSGMAVDASTLTSKC ‘ 1118

15  QDNCTCPTNKMTVCSPDGPGGRCQCRALGS 874

16 SPDGPGGRCQCRALGSGMAVDCSTLTSKCL 561

17 CTNKMTVCSPDGPGGRCQCRALGSGMAVDASTC 320

18 TVCSPDGPGGRCQCR 312

C 19  CAPKNARTLVRPSEHACARTLVRPSEHALVDNC 284
20 HSDLDAELRRLFRERCHSDLDAELRRLFRERC 272

The result of analysis for the K5-116-2-1 antibody is shown in Table 9 below.
In this analysis, three types of peptide sequences, namely, a sequence comprising
VCSPDGPGGRCQCRALGSGMAVD (amino acid numbers 43-65) (peptide Nos. 1-7,
15 and 25 in Table 9), a sequence comprising HHILIDLRHRPTAG (amino acid
numbers 152-165) (peptide Nos. 8-11, 16, 17, 19, 20, 22-24, and 27-29 in Table 9), and
a sequence comprising DLDAELRRLFRER (amino acid numbers 171-183) (peptide Nos.
11-14, 17, 19, 21, 23 and 29 in Table 9) appeared several times (Table 9). Accordingly,
it was suggested that, in the hTROP-2 protein, these three types of peptide sequence
regions may be epitopes of the K5-116-2-1 antibody.
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Asn Cys Thr Cys Pro Thr Asn Lys Met Thr Val Cys Ser Pro Asp Gy
354045 Pro Ay dy Arg Cys Gn Cys Arg Ala Leu Gy Ser Ay Mt Al a
505560 Asp Cys Ser Thr Leu Thr Ser Lys Cys Leu Leu Leu Lys Ala

Val

Arg
du
Asp
Val

Gy
Ile
Asn
Arg

Met

65707580 Ser Ala Pro Lys Asn Ala Arg Thr Leu Val Arg Pro Ser

His Ala 859095 Leu Val Asp As#.fgy Gy Leu Tyr Asp Pro Asp Cys

Pro Gu @y 100105110 Arg Phe"LysS Ala Arg A n Cys Asn G n Thr Ser
Cys Trp Cys Val 115120125 Asn Ser Val dy Val Arg Arg Thr Asp Lys
Asp Leu Ser Leu Arg 130135140 Cys Asp Gu Leu Val Arg Thr His Hs
Leu |l e Asp Bindingef K§-816124 mmuhalyite G-IAP Y pentiseTierivaildrogt y Al a Phe

Tyr

H s Ser Asp Leu Asp d a fgnth‘b/“g]g e%ﬁggeﬁgl]éﬁmﬁ‘gi sArg Leu Phe Arg GQu

Arg Leu His Pro
number peptide binding of K5-116-2-1
1 TVCSPDGPGGRCQCRALGSGMAVDCSTLTS 2672
2 NKMTVCSPDGPGGRCOQCRALGSGMAVDCST 2613
3 TNKMTVCSPDGPGGRCOCRALGSGMAVDCS 2482
4 MTVCSPDGPGGRCQCRALGSGMAVY DCSTLT 2440
5 KMTVCSPDGPGGRCOCRALGSGMAVDCSTL 2423
6 CPTNKMTVCSPDGPGGRCOCRALGSGMAVD 2136
7 PTNKMTVCSPDGPGGRCQCRALGSGMAVDC 1723
8 CAGAFNHSDLDAELRRCHHILIDLRHRPTAGAC 1643
9 CTHHILIDLRHRPTAGC 1586
10 CVHYEQPTIQIELRQNCHHILIDLRHRPTAGAC 1504
11 CHHILIDLRHRPTAGCHSDLDAELRRLFRERC 1475
12 HSDLDAELRRLFRERCHSDLDAELRRLFRERC 1467
13 CDAELRRLFRERYRLHCHSDLDAELRRLFRERC 1462
14 CDAELRRLFRERYRLHCPK 1442
15 VCSPDGPGGRCQCRALGSGMAVDCSTLTSK 1432
16 DLSLRCOELVRTHHILIDLRHRPTAGAFNH 1421
17 CDELVRTHHILIDLRHCDLOAELRRLFRERYRC 1392
18 CFQGRGGLDLRVRGEPC 1376
19 CDAELRRLFRERYRLHCDELVRTHHIMDLRHC 1366
20 CGLDLRVRGEPLOVERCHHILID LRHRPTAGAC 1342
21 CHSDLDAELRRLFRERCHSDLDAELRRLFRERC 1331
22 CDELVRTHHILIDLRH CHHILIDLRHRPTAGAC 1323
23 CDAELRRLFRERYRLHCDELVRTHHILIDLRHC 1268
29 CHHILIDLRHRPTAGACRGEPLQVERTLIYYLC 1229
25 CSPDGPGGRCQCRAL 1227
26  CTVASPDGPGGRAQARACVHYEQPTIQIELRQNC 1223
27 CHHILIDLRHRPTAGACVHYEQPTIQIELRONC 1222
28 LSLRCDELVRTHHILIBLRHRPTAGAFNHS 1220
29 COELVRTHHILIDLRHCHSDLDAELRRLFRERC 1205

The results of analysis for the T5-86 and T6-16 antibodies are shown in Table
10 and Table 11 below, respectively. In these analyses, the antibodies strongly bound
to a peptide comprising a sequence consisting of DPEGRFKARQCN (amino acid
numbers 109-120). The above-mentioned peptide sequence was comprised in 22 out of
the 26 peptides binding to the T5-86 antibody (peptide Nos. 1-3, 5-8, 10-13, 15-19, and
21-26 in Table 10), and it was comprised in 4 out of the 26 peptides binding to the T6-
16 antibody (peptde Nos. 1, 2, 9 and 13 in Table 11) (Table 10 and Table 11).
Moreover, in the analysis regarding the T5-86 antibody, other than the sequence
comprising DPEGRFKARQCN (amino acid numbers 109-120), a sequence comprising
VCSPDGPGGRCQCR (amino acid numbers 43-56) (peptide Nos. 4, 14 and 20 in Table
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180185190 Ala Val His Tyr AQu Gn Pro Thr Ile Gn lle Au Leu Arg G n

Asn
Al a
Gn
Leu
Pro
I'le
Val
Ile

195200205 Thr Ser Gn Lys Ala Ala Ay Asp Val Asp Ile Ay Asp
Ala Tyr 210215220 Tyr Phe Qu Arg Asp Ile Lys Ay Qu Ser Leu Phe
Gy Arg Ay 225230235240 Ay Leu Asp Leu Arg Val Arg Ay Gu Pro

Gn 52 I T _1lel
Otk ks S, W B R S T i

Val aS\/wbllVahoﬂiaﬂ séz‘.pjen@d: aohnpmsﬁiﬁSHHﬂ)BHBLR(B]]RPNME%ﬁthcﬂl AudBers Lm-
Ile Thr Asn rg Lys. Ser dy 290295300 Lys gs Lys Val Gu
Lyl PR Gs. A Fhuidrig, Yot 3830908 0 THIPID wer found several

times. Accordingly, it was suggested that, in the hTROP-2 protein, two types of
peptide sequence regions, namely, DPEGRFKARQCN (amino acid numbers 109-120)
and VCSPDGPGGRCQCR (amino acid numbers 43-56), may be epitopes of the K5-86
antibody. It was also suggested that, in the hTROP-2 protein, two types of peptide
sequence regions, namely, DPEGRFKARQCN (amino acid numbers 109-120) and
HHILIDLRHRPTAG (amino acid numbers 152-165), may be epitopes of the T6-16

antibody.
Table 10
Binding of T5-86 antibody to CLIPS peptides derived from
human TROP-2 extracellular domains
number peptide binding of T5-86
1 CYDPDADPEGRFKARQCADPEGRFKARQANQTC 2306
2 PDCDPEGRFKARQCN 2292
3 CADPEGRFKARQANCPDADPEGRFKARGANC 2287
a VCSPDGPGGRCOCRA 2263
5 CYDPDADPEGRFKARQCPDADPEGRFKARCANC 2260
6 CADPEGRFKARQANQTCTDPDADPEGRFKARQL 2240
7 CADPEGRFKARQANCTCYDPDADPEGRFKARQC 2208
8 DCDPEGREKAROCNG 2150
9  CTVASPDGPGGRAQARCHSDLDAELRRLFRERC 2086
10 CDADPEGRFKARGQANQCDADPEGRFKARQANGC 2035
11 DGRFKARQANQTSVAWCARTLVRPSEHALVONC 2019
12 DADPEGRFKARQAN QTCPDADPEGRFKARQANC 1930
13 CPDADPEGRFKARQANCPDAD PEGRFKARQANC 1950
14 CSPDGPGGREGERAL 1946
15 CEGRFKARQANQTSVACEGRFKARQANQTSVAC 1895
16 CTVASPDGPGGRAQARCPDADPEGRFKARQANC 1890
17 CGLYDPDAD PEGRFKACPDADPEGRFKARQANC 1857
is DPDCDPEGRFKARQCNCOTSVCWCYNSVGYR 1850
19 CPEGRFKAROQANQTSVCDELVRHHILIDLRHC 1841
20 CPDGPGGRAQARALGSCHSDLDAELRRLFRERC 1830
21 CTLVRPSEHAEVDNDGCGRFKAROQAN GTSVAWC 1820
22 CPDADPEGRFKARQANCYDPDADPEGRFKARQC 1795
23 CGLYDPDADPEGRFKACPEGRFKARQANQTSVC 1793
24 YDPDCDPEGRFKARQ 1775
25 CPDADPEGRFKARQANCAD PEGRFKARCANQYC 1773
26 CDPEGRFKARQCNGT 1772
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<210> 3 <211> 20 <212> DNA <213> Artifici al

<220> <223> synthetic DNA

<400> 3 ttcctccgcc ccaccatggc20 <210> 4 <211> 25 <212> DNA <213>

Artificial
ttctc25 <210> 5 <211> 29

Table 11

<220> <223> synthetic DNA <400> 4 ctcgagcaag ctcggttcct

Binding of T6-16 antibody to CLIPS peptides derived from

human TROP-2 extracellular domains

number peptide binding of T6-16
1 CVNSVGVRRTDKGDLSCPDCYDPDADPEGRFKARQC 1072
2 CSVGVRRTDKGDLSLRCYDPDADPEGRFKARQC 786
3 HSDLDAELRRLFRERCHSDLDAELRRLFRERC 714
4 CDELVRTHHILIDLRHCDLDAELRRLFRERY RC 713
5 CVNSVGVRRTDKGDLSLRCDELVRTHHILI 688
6 VRRTOKGDLSLRCDELVRTHHILIOLRHRP 670
7 CVERTLIYYLDEIPPKCHH! LIDLRHRPTAGAC 626
(' 8 CHHILIDLRHRPTAGACHSDLDAELRRLFRERC 620
9 CVNSVGVRRTDKGDLSCPDADPEGRFKARQANC 611
10 CVHYEQPTIQIELRQNCHHILIDLRHRPTAGAC 602
11 VGVRRTDKGDLSLRCDELVRTHHILICLRH 601
12 CAGAFNHSDLDAELRRCHHILIDLRHRPTAGAC 592
13 CS5VGVRRTDKG DLSLRCPDADPEG RFKARQANC 585
14  CVRPSEHALVDNDGLYCSVGVRRTDKGDLSLRC 573
15 CDAELRRLFRERYRLHCHSDLDAELRRLFRERC 566
16  CSVGVRRTDKGDLSLRCNDGLYDPDADPEGRFC 559
17  CVNSVGVRRTDKGDLSCGLYDPDADPEGRFKAC 553
18  CDLDAELRRLFRERYRCHSDLDAELRRLFRERC 534
19 CDELVRTHHILIDLRHCHHILIDLRHRPTAGAC 534
20 CAGAFNHSDLDAELRRCDLDAELRRLFRERY RC 529
21 CDAELRRLFRERYRLHCDELVRTHHILIDLRHC 527
2 CVHYEQPTIQIELRQNCDLDAELRRLFRERY RC 526
23 CHHILIDLRHRPTAGACVHYEQPTIQIELRQNC 524
24  CGVRRTDKGDLSLRADCGVRRTDKGDLSLRADC 524
25 CGLDLRVRGEPLOVERCHHILIDLRHRPTAGAC 521
26 CDLDAELRRLFRERYRCDELVRTHHILIDLRHC 516

[Example 31]

[Sequencing of variable regions of antibody genes of mouse anti-human TROP-2

antibodies (clones K5-70, K5-107, K5-116-2-1, and T6-16)]

Total RNA was extracted from 3 x 10° mouse anti-TROP-2 monoclonal

antibody-producing hybridomas, using TRIzol reagent (Invitrogen).

With regard to the

clone K5-70, clone K5-107, and clone K5-116-2-1, cDNA was synthesized employing

SMARTer™ RACE cDNA Amplification kit (Clontech) according to the method

included with the kit, using a mouse IgG H chain-specific primer (5’-TCCAKAGTT-3’

(SEQ ID NO: 24)) and a mouse IgG L chain-specific primer (5’-GCTGTCCTGATC-3’
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<212> DNA <213> Artificial <220> <223> synthetic DNA <400> 5

ct cgagctcg tccaggtaat agatgagcg29 <210> 6 <211> 23 <212> DNA <213>
Artificial <220> <223> synthetic DNA <400> 6 gatccactag tcgcgagtgg
t gg23 <210> 7 <211> 23 <212> DNA <213> Artificial <220>

(SEQ ID NO: 25)). With regard to the clone T6-16, cDNA was synthesized employing
GeneRacer kit (Invitrogen) according to the method included with the kit, using an oligo
dT primer. Genes encoding the variable regions (VH, VL) of the H and L chains of
clone K5-70 (mouse 1gG2a), clone K5-107 (mouse IgG1) and clone K5-116-2-1 (mouse
IgG2a) were each cloned by a PCR method using the above-synthesized cDNA as a
template. In this operation, 10 x Universal Primer A Mix (UPM) included with
SMARTer™ RACE cDNA Amplification kit was used as a 5’-primer. On the other
hand, as a 3’-primer for VH amplification, a primer having a sequence specific to the
mouse IgG H chain was used, and as a 3’-primer for VL amplification, a primer having a

sequence specific to the mouse IgG L chain was used.

5’-Primer (10 x Universal Primer A Mix (UPM)):
Long (0.4 uM)
5’-CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGT-
3 (SEQ ID NO: 26)
Short (2 uM)
5’-CTAATACGACTCACTATAGGGC-3’ (SEQ ID NO: 27)

3’-Primer (R primer):
VH:  5-GGGAARTARCCCTTGACCAGGCA-3’ (SEQ ID NO: 28)
5’-GGGAARTAGCCTTTGACAAGGCA-3’ (SEQ ID NO: 29)
C- VL: 5’-CACTGCCATCAATVTTCCACTTGACA-3" (SEQ ID NO: 30)

Using each of the above-described primers, PCR was carried out under the
following composition of reaction solution and reaction conditions. In addition, a R
primer for amplification of VH cDNA was prepared by mixing the two above sequences

with each other at an equimolar ratio and was then used.
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<223> synthetic DNA <400> 7 aattccacca ctcgcgacta gtg23 <210> 8 <211>
20 <212> DNA <213> Artificial <220> <223> synthetic DNA <400> 8
tcctcgtgtc ccactcccgg20 <210> 9 <211> 25 <212> DNA <213> Artificial
<220> <223> synthetic DNA <400> 9

<Composition of reaction solution>

Template cDNA: 2.5puL
5 x PrimeSTAR buffer (Mg plus): 10 uL
2.5 mM dNTP: 4 nL
PrimeSTAR HS DNA polymerase (2.5 U/uL): 0.5 uL.
10 x Universal Primer A Mix (UPM): 5uL
R primer (10 uM): 1 uL
Sterilized water: 27 ulL
Total: 50 pL
( ' <Reaction conditions>

A reaction was carried out at 94°C (10 sec), and thereafter, a cycle consisting of
“heat denaturation/dissociation at 98°C (10 sec) — annealing at 60°C (5 sec) —
synthesis/elongation at 72°C (60 sec)” was carried out 30 times in total. Finally, a

reaction was carried out at 72°C (3 min).

The synthesized VH and VL cDNAs were subcloned into a pMD20-T vector

(Takara Bio Inc.), and the nucleotide sequences thereof were determined. The
nucleotide sequences of a plurality of VH clones and VL clones were decoded, and
nucleotide sequences specific to the variable regions of mouse H chain and L chain were

, identified. Figure 33 and Figure 34 show the consensus cDNA nucleotide sequences of
( the VH and VL of K5-70, and putative amino acid sequences. Figure 35 and Figure 36
show the consensus ¢cDNA nucleotide sequences of the VH and VL of K5-107, and
putative amino acid sequences. Figure 37 and Figure 38 show the consensus cDNA
nucleotide sequences of the VH and VL of KS5-116-2-1, and putative amino acid

sequences.

Genes encoding the variable regions (VH, VL) of the H and L chains of clone
T6-16 were cloned by a PCR method using the above-synthesized cDNA as a template.
In this operation, a primer included with GeneRacer kit was used as a 5°-primer. On
the other hand, as a 3’-primer for VH amplification, a primer having a sequence specific

to the mouse IgG H chain was used, and as a 3’-primer for VL amplification, a primer
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ctcgagtgca ttgagttccc tatgc25 <210> 10 <211> 30 <212> DNA <213>
Artificial <220> <223> synthetic DNA <400> 10 cctgagccta cgctgcgacg
aagt ggt gcg30 <210> 11 <211> 30 <212> DNA <213> Artificial <220> <223>
synt heti ¢ DNA <400> 11 cgcaccactt cgtcgcagcg taggctcagg30 <210> 12

12 gact auras SepRAeERIAL) e B e B LM NS B %50 210> e
<213> Artificial <220>
5’-Primer (F primer):
5’-CGACTGGAGCACGAGGACACTGA-3’ (SEQ ID NO: 31)
3’-Primer (R primer):
VH: 5’- GCCAGTGGATAGACAGATGG-3’ (SEQ ID NO: 32)
VL: 5’- GATGGATACAGTTGGTGCAGC-3’ (SEQ ID NO: 33)

Using each of the above-described primers, PCR was carried out under the

following composition of reaction solution and reaction conditions.

<Composition of reaction solution>

Template cDNA: 1.0 uL
5 x PrimeSTAR buffer (Mg** plus): 10 uL
2.5 mM dNTP: 4 uL
PrimeSTAR HS DNA polymerase (2.5 U/uL): 0.5 uL
F primer (10 ptM): 3uL

R primer (10 uM): 1.0 uL
Sterilized water: 30.5 uL
Total: 50 uL

(- <Reaction conditions>

A cycle consisting of “heat denaturation/dissociation at 98°C (10 sec) —
annealing at 57°C (10 sec) — synthesis/elongation at 72°C (60 sec)” was carried out 35

times in total,

The synthesized VH and VL c¢cDNAs were subcloned into a pCR4Blunt-TOPO
vector (Invitrogen), and the nucleotide sequences thercof were determined. The
nucleotide sequences of a plurality of VH clones and VL clones were decoded, and
nucleotide sequences specific to the variable regions of mouse H chain and L chain were
identified. Figure 39 and Figure 40 show the consensus ¢cDNA nucleotide sequences of

the VH and VL of T6-16, and putative amino acid sequences.
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<223> synt heti c DNA <400> 13 caggcacttg gaagt cagcg tggagcagtc30 <210>
14 <211> 30 <212> DNA <213> Artificial <220> <223> synthetic DNA
<400> 14 ctcgtggaca acgatggcct ctacgacccg30 <210> 15 <211> 30 <212>
DNA <213> Artificial <220> <223> synthetic DNA <400> 15 cgggtcgtag
aggccatcgt tgtccacgag30 <210> 16 <211> 31 <212> DNA <213> Artifici al
<220> <223> synthetic DNA

Industrial Applicability

The present invention is able to provide an antibody, which specifically reacts
with hTROP-2 and has high anti-tumor activity in vivo, and particularly, a monoclonal
antibody having high anti-tumor activity in vivo at a low dose. In addition, the present
invention is able to provide a hybridoma, which produces the antibody, a fragment of the
antibody, a complex of the antibody or the like and various types of drugs, a

pharmaceutical composition for diagnosing or treating a tumor, a method for detecting a

tumor, and a kit for detecting or diagnosing a tumor.

(’ [Sequence Listing Free Text]
SEQ ID NO: 3 Synthetic DNA
SEQ ID NO: 4 Synthetic DNA
SEQID NO: 5 Synthetic DNA
SEQ ID NO: 6 Synthetic DNA
SEQ ID NO: 7 Synthetic DNA
SEQID NO: 8 Synthetic DNA
SEQ ID NO: 9 Synthetic DNA
SEQ ID NO: 10 Synthetic DNA
SEQ ID NO: 11 Synthetic DNA
SEQ ID NO: 12 Synthetic DNA
SEQ ID NO: 13 Synthetic DNA
SEQ ID NO: 14 Synthetic DNA
SEQ ID NO: 15 Synthetic DNA
SEQ ID NOC: 16 Synthetic DNA
SEQ ID NO: 17 Synthetic DNA
SEQ ID NO: 18 Synthetic DNA
SEQ ID NO: 19 Synthetic DNA
SEQ ID NO: 20 Synthetic DNA
SEQ ID NO: 21 Synthetic DNA
SEQ ID NO: 22 Synthetic DNA
SEQ ID NO: 23 Synthetic DNA
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<400> 16 ccaaagcctg cgctgcgatg agctggtgcg c31 <210> 17 <211> 31
<212> DNA <213> Artificial <220> <223> synthetic DNA <400> 17
gcgcaccagc tcatcgcagc gcaggctttg g3l <210> 18 <211> 30 <212> DNA
<213> Artificial <220> <223> synthetic DNA <400> 18 agcttcctat

ccgcggtggglgjg@g@gcagBO FhortitDRA11> 30 <212> DNA <213> Artificial

<220> <223> synthetic DNA
SEQ ID NO: 25 Synthetic DNA
SEQ ID NO: 26 Synthetic DNA
SEQ ID NO: 27 Synthetic DNA
SEQ ID NO: 28 Synthetic DNA
SEQ 1D NO: 29 Synthetic DNA
SEQ ID NO: 30 Synthetic DNA
SEQ ID NO: 31 Synthetic DNA
SEQ ID NO: 32 Synthetic DNA
SEQ ID NO: 33 Synthetic DNA
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<400> 19 ctgctcgtag tgcaccgcgg ataggaagct 30 <210> 20 <211> 30 <212>
DNA <213> Artificial <220> <223> synthetic DNA <400> 20 gacattaaag
gcgagtctct attccagggc30 <210> 21 <211> 30 <212> DNA <213> Artifici al
<220> <223> synthetic DNA <400> 21 gccctggaat agagactcgc ctttaatgtc30
<210> 22 <211> 21 <212> DNA <213> Agfidivd al <220> <223> synthetic
DNA <400> 22 ctactccacc ccaccctggc g21 <210> 23 <211> 25 <212> DNA
<213> Artificial

1. An antibody against human TROP-2, which has anti-tumor activity i@

2. The antibody according to claim 1, which exhibits y or more of tumor
growth inhibitory activity at a dosage of 5 to 20 mg/kg body wej t. o

3. The antibody according to claim 2, wherein the frequency of administration for
exhibiting the tumor growth inhibitory activity is at most once a week.

4. The antibody according to claim 1, which exhibits 50% or more of the tumor

growth inhibitory activity by a single administration of the antibody at a dosage of 10
mg/kg body weight.

(’ 5. The antibody according to any one of claims 1 to 4, which has anti-tumor
activity on two or more types of human tumor cell lines.
6. The antibody according to any one of claims 1 to 5, wherein the dissociation

constant (Kd value) is 1.0 x 107'° M or less.

7. The antibody according to any one of claims 1 to 6, which is a monoclonal
antibody.
8. The antibody according to any one of claims 1 to 7, wherein the tumor is at least

one type selected from the group consisting of human pancreatic cancer, human prostate
cancer, human colon cancer and human breast cancer.
9. The antibody according to any one of claims 1 to 7, wherein the tumor is human
pancreatic cancer.

<-- 10. The antibody according to any one of claims 1 to 9, wherein the tumor is a
recurrent cancer or a metastatic cancer.
11. The antibody according to any one of claims 5 to 10, wherein the tumor cell
lines are at least two types selected from the group consisting of a human pancreatic
cancer cell line PK-59, a human pancreatic cancer cell line BxPC-3, a human pancreatic
cancer cell line KP-3L, a human pancreatic cancer cell line KP-2, a human pancreatic
cancer cell line PK-1, a human pancreatic cancer cell line PK-45H, a human pancreatic
cancer cell line PK-45P, a human pancreatic cancer cell line TCC-PAN2, a human
pancreatic cancer cell line SUIT-2, a human colon cancer cell line CACO-2, a human
colon cancer cell line SW480, a human colon cancer cell line DLD-1, a human colon

cancer cell line HCT 116, a human breast cancer cell line JIMT-1, a human breast cancer
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<220>
<210>
<400>
<220>
<212>

<223> syntheti c DNA <400> 23 ctcgagcaag ctaggttcgc ttctc25
24 <211> 9 <212> DNA <213> Artificial <220> <223> synthetic DNA
24 tccakagtt9 <210> 25 <211> 12 <212> DNA <213> Artificial
<223> synthetic DNA <400> 25 gctgtcctga tcl2 <210> 26 <211> 45

DAY 1R B Y 14hf b Gudlan breast cancer cell line MCF-7, a human prostate cancer cell
line DU145 and a human prostate cancer cell line PC-3.

12. The antibody according to any one of claims 5 to 10, wherein the tumor cell
lines are the human pancreatic cancer cell line PK-59 and the human pancreatic cancer
cell line BxPC-3.

13. The antibody according to any one of claims 1 to 12, wherein the amino acid
sequences of CDR 1 to 3 of the H chain V region of the antibody are shown in SEQ ID
NOS: 36 to 38, respectively, and/or the amino acid sequences of CDR 1 to 3 of the L
chain V region of the antibody are shown in SEQ ID NOS: 41 to 43, respectively.

14. The antibody according to any one of claims 1 to 12, wherein the amino acid
sequences of CDR 1 to 3 of the H chain V region of the antibody are shown in SEQ ID
NOS: 46 to 48, respectively, and/or the amino acid sequences of CDR 1 to 3 of the L
chain V region of the antibody are shown in SEQ ID NOS: 51 to 53, respectively.

15. The antibody according to any one of claims 1 to 12, wherein the amino acid
sequences of CDR 1 to 3 of the H chain V region of the antibody are shown in SEQ ID
NOS: 56 to 58, respectively, and/or the amino acid sequences of CDR 1 to 3 of the L
chain V region of the antibody are shown in SEQ ID NOS: 61 to 63, respectively.

16. The antibody according to any one of claims 1 to 12, wherein the amino acid
sequences of CDR 1 to 3 of the H chain V region of the antibody are shown in SEQ ID
NOS: 66 to 68, respectively, and/or the amino acid sequences of CDR [ to 3 of the L
chain V region of the antibody are shown in SEQ ID NOS: 71 to 73, respectively.

17. The antibody according to any one of claims 1 to 16, wherein the antibody is a
genetically recombinant antibody.

18. The antibody according to claim 17, wherein the genetically recombinant
antibody is a chimeric antibody, a humanized antibody, or a2 human antibody.

19, The antibody according to claim 18, wherein the H chain V region of the
chimeric antibody consists of the amino acid sequence shown in SEQ ID NO: 35, and/or
the L chain V region thereof consists of the amino acid sequence shown in SEQ ID NO:
40.

20. The antibody according to claim 18, wherein the H chain V region of the
chimeric antibody consists of the amino acid sequence shown in SEQ ID NO: 45, and/or

the L chain V region thereof consists of the amino acid sequence shown in SEQ ID NO:
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<220> <223> synthetic DNA <400> 26 ctaatacgac tcactatagg gcaagcagtg
gt at caacgc agagt45 <210> 27 (1<211> 22 <212> DNA <213> Artificial
<220> <223> synthetic DNA <400> 27 ctaatacgac tcactatagg gc22 <210>
28 <211> 23 <212> DNA <213> Artificial <220> <223> synthetic DNA
<400> 2§y gggaartarc ccttgaccag gca23 <210> 29 <211> 23 <212> DNA
<213> Artificial <220>

21. The antibody according to claim 18, wherein the H chain V region of the

chimeric antibody consists of the amino acid sequence shown in SEQ ID NO: 55, and/or
the L chain V region thereof consists of the amino acid sequence shown in SEQ ID NO:
60.

22, The antibody according to claim 18, wherein the H chain V region of the
chimeric antibody consists of the amino acid sequence shown in SEQ ID NO: 65, and/or

the L chain V region thereof consists of the amino acid sequence shown in SEQ ID NO:

70.
23. A monoclonal antibody against human TROP-2, which is produced by a
( hybridoma having accession No. FERM BP-11251.

0

24, A monoclonal antibody against human TROP-2, which is produced by
hybridoma having accession No. FERM BP-11252.

25. A monoclonal antibody against human TROP-2, which is produced by a
hybridoma having accession No. FERM BP-11253.

26. A monoclonal antibody against human TROP-2, which is produced by a
hybridoma having accession No. FERM BP-11346.

27. A monoclonal antibody against human TROP-2, which is produced by a
hybridoma having accession No. FERM BP-11254.
28. The antibody according to any one of claims 1 to 22, which binds to a site, to
_ which the monoclonal antibody produced by the hybridoma having accession No. FERM
( BP-11251, FERM BP-11252, FERM BP-11253, FERM BP-11346 or FERM BP-11254
binds.
29. The antibody according to any one of claims 1 to 22, which binds to a portion

comprising at least one region selected from the group consisting of a region consisting
of amino acids at positions 43 to 65, a region consisting of amino acids at positions 152
to 165, a region consisting of amino acids at positions 171 to 183, a region consisting of
amino acids at positions 109 to 120, a region consisting of amino acids at positions 43 to
56, and a region consisting of amino acids at positions 193 to 206, in the amino acid
sequence of human TROP-2 shown in SEQ ID NO: 2.

30. The antibody according to any one of claims 1 to 22, which binds to a portion

comprising a region consisting of the amino acids at positions 43 to 65 in the amino acid
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<223> syntheti c DNA <400> 29 gggaartagc ctttgacaag gca23 <210> 30
<211> 26 <212> DNA <213> Artificial <220> <223> synthetic DNA <400>
30 cactgccatc aatlittccac ttgaca26 <210> 31 <211> 23 <212> DNA <213>
Artificial <220> <223> synthetic DNA <400> 31 cgact ggagc acgaggacac

tgaz23 <§el=.191€n@e20f<121i1n]1€n 7R OR2 2R W SE %%H)'N(ﬁ'é' cial <220> <223>
synt heti c 32 gccagtggat agacagat gg20
31. The antlbody according to any one of claims 1 to 22, which binds to a portion

comprising a region consisting of the amino acids at positions 152 to 165 in the amino
acid sequence of human TROP-2 shown in SEQ ID NO: 2.

32. The antibody according to any one of claims 1 to 22, which binds to a portion
comprising a region consisting of the amino acids at positions 171 to 183 in the amino
acid sequence of human TROP-2 shown in SEQ ID NO: 2.

33. The antibody according to any one of claims 1 to 22, which binds to a portion
comprising a region consisting of the amino acids at positions 109 to 120 in the amino

acid sequence of human TROP-2 shown in SEQ ID NO: 2.

4 34, An antibody fragment derived from the antibody according to any one of claims
1 to 33.
3s. The antibody fragment according to claim 34, which comprises the amino acid

sequences shown in SEQ ID NOS: 36 to 38 and/or the amino acid sequences shown in
SEQ ID NOS: 41 to 43.

36. The antibody fragment according to claim 35, which comprises the amino acid
sequence shown in SEQ ID NO: 35 and/or the amino acid sequence shown in SEQ ID
NO: 40.

37. The antibody fragment according to claim 34, which comprises the amino acid
sequences shown in SEQ ID NOS: 46 to 48 and/or the amino acid sequences shown in
SEQ ID NOS: 51 to 53.

Q 38. The antibody fragment according to claim 37, which comprises the amino acid
sequence shown in SEQ ID NO: 45 and/or the amino acid sequence shown in SEQ ID
NO: 50.

30. The antibody fragment according to claim 34, which comprises the amino acid
sequences shown in SEQ ID NOS: 56 to 58 and/or the amino acid sequences shown in
SEQ ID NOS: 61 to 63.

40. The antibody fragment according to claim 38, which comprises the amino acid
sequence shown in SEQ ID NO: 55 and/or the amino acid sequence shown in SEQ ID
NO: 60.

41. The antibody fragment according to claim 34, which comprises the amino acid

sequences shown in SEQ ID NOS: 66 to 68 and/or the amino acid sequences shown in
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<210> 33 <211> 21 <212> DNA <213> Artificial <220> <223> synthetic
DNA <400> 33 gatggataca gttggtgcag c21 <210> 34 <211> 402 <212> DNA
<213> hono sapi ens <220> <221> CDS <222>(1).. W21 <400> 34 atg gga
tgg age tgt ate ate etc ttc ttg gta gca aca get aca ggt48 Met Ay Trp

Ser Cysskbhgp Neskeu (Fhyg. Leu Val Ala Thr Ala Thr @y 151015 gtc cac
tee cag gtc caa ctg cag cag cct ggg get gag ctg gtg agg96 Val His Ser
G n Val4Xa n Lhe @Gtrbo@ynfrigmend accAtdingitol cladgm Malwhichy comprises the amino acid

sequence shown in SEQ ID NO: 65 and/or the amino acid sequence shown in SEQ ID
NO: 70.

43. A hybridoma, which produces the antibody according to any one of claims 1 to
22 and 28 to 33.

44. A hybridoma producing a monoclonal antibody against human TROP-2, which
has accession No. FERM BP-11251,

45. A hybridoma producing a monoclonal antibody against human TROP-2, which
has accession No. FERM BP-11252.

( ' 46. A hybridoma producing a monoclonal antibody against human TROP-2, which
has accession No. FERM BP-11253.

47. A hybridoma producing a monoclonal antibody against human TROP-2, which
has accession No. FERM BP-11346.

48. A hybridoma producing a monoclonal antibody against human TROP-2, which
has accession No. FERM BP-11254.

49. An antibody-drug conjugate, which comprises the antibody according to any one
of claims 1 to 33 and a substance having anti-tumor activity and/or cell-killing activity.
50. An antibody fragment-drug conjugate, which comprises the antibody fragment
according to any one of claims 34 to 42 and a substance having anti-tumor activity
and/or cell-killing activity.

(- 51. The conjugate according to claim 49 or 50, wherein the tumor is at least one
type selected from the group consisting of human pancreatic cancer, human prostate
cancer, human colon cancer and human breast cancer.

52. The conjugate according to claim 49 or 50, wherein the tumor is human
pancreatic cancer.

53. The conjugate according to any one of claims 49 to 52, wherein the tumor is a
recurrent cancer of a metastatic cancer.

54. A pharmaceutical composition, which comprises at least one type selected from
the group consisting of the antibody according to any one of claims 1 to 33, the antibody
fragment according to any one of claims 34 to 42 and the conjugate according to any one

of claims 49 to 53.
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202530 cct ggg get tca gtg aag ctg tee tgc aag gct tct ggc tae ace
ttcl44 Pro Ay Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Ay Tyr Thr

Phe 354045 ace ate tac tgg ata aac tgg gtg aaa cag agg cct gga caa
ggc ctt192 Thr Ile Tyr Trp Ile Asn Trp Val Lys Gn Arg Pro Ay Gn

Ay Leusb055 i 3 : Gt

20 tac 2at 200" G L TR EeinRd ofln 44 PR isgfe 38 inbarkh fffumor.
Asn Tyr56Asn 6B0F&EBposiden aagrting @ada@ass aadidiCdodavt Ich@scafbight dediR€ion
aaa tcc tcc age288 G n Lys Phe Lys Asp Lys Ala Thr Leu Thr Val Asp

Lys Serassesidegffeglsg0os aca gec tac atg cag ctc age age ccg aca tct

. i . S S Pco Thr S
&0 Sarksr A Gtttk P p gl el M isgRed 3 thecdiSmnopig St
tae tggsgPAC CaR &ﬁﬁp@k@ﬁ&gécc-ﬁ\fﬂingﬁtb 42 SonE G £ AhnsT5Y t0>8%, Mabrefl Bhehhor is

Tyr Trp Ay Gn @y Thr 1151201
at least one type selected from the group consisting of human pancreatic cancer, human

prostate cancer, human colon cancer and human breast cancer.

59. The composition according to any one of claims 55 to 58, wherein the tumor is a

recurrent cancer or a metastatic cancer.

60. A tumor therapeutic agent, which comprises at least one type selected from the
( group consisting of the antibody according to any one of claims 1 to 33, the antibody

fragment according to any one of claims 34 to 42 and the conjugate according to any one

of claims 49 to 53.

61. The therapeutic agent according to claim 60, which does not cause weight

reduction as a side effect.

62. The therapeutic agent according to claim 60 or 61, wherein the tumor is at least

one type selected from the group consisting of human pancreatic cancer, human prostate

cancer, human colon cancer and human breast cancer.

63. A tumor diagnostic agent, which comprises at least one type selected from the

group consisting of the antibody according to any one of claims 1 to 33, the antibody
) fragment according to any one of claims 34 to 42 and the conjugate according to any one
(' of claims 49 to 53.

64. The diagnostic agent according to claim 63, wherein the tumor is at least one

type selected from the group consisting of human pancreatic cancer, human prostate

cancer, human colon cancer and human breast cancer.

65. A method for detecting a tumor, which comprises: allowing at least one type

selected from the group consisting of the antibody according to any one of claims 1 to

33, the antibody fragment according to any one of claims 34 to 42 and the conjugate

according to any one of claims 49 to 53, to react with a sample collected from a living

body; and then detecting a signal(s) of the reacted antibody and/or antibody fragment.

66. The method according to claim 65, wherein the tumor is at least one type

selected from the group consisting of human pancreatic cancer, human prostate cancer,
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act
134
I'le
Gn
Val
Trp
I'le
Lys
Thr

etc aca gtc tee tead402 Thr Leu Thr Val Ser Ser 130 <210> 35 <211>
<212> PRT <213> hono sapiens <400> 35 Met Ay Trp Ser Cys lle
Leu Phe Leu Val Ala Thr Ala Thr Ay 151015 VvVal H's Ser G n Val
Leu Gn Gn Pro Ay Ala u Leu Val Arg 202530 Pro Ay Ala Ser

Ly Subifihn &ﬂbn%ﬁcéfﬁdiﬂu%a%%eﬁ%ag Thr Phe 354045 Thr 1le Tyr
Ile Asn Trp Val Lys G n A y Gn @y Leu 505560 Gu Trp

d yoAsn | AitTipr tﬁaUnﬁedlaghmnfgeor dytectTy aA&ﬁorT yhidls 0o @prifddR ekt Bdne
Phe Lys @é@ @/s Ala Thr Leu Thr Val Asp O@%/, Ser Ser Ser 859095
Al YRy se ¢ LR grsaip oompishpg of ihe matibodyacpeiditgeto apaonapf claims 1

to 33, the antibody fragment according to any one of claims 34 to 42 and the conjugate
according to any one of claims 49 to 53.

68. The kit according to claim 67, wherein the tumor is at least one type selected
from the group consisting of human pancreatic cancer, human prostate cancer, human

colon cancer and human breast cancer.
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100105110 Tyr Tyr Cys Thr Arg Thr Ser Met Ala Asp Tyr Trp Ay Gn Ay
Thr 115120125 Thr Leu Thr Val Ser Ser 130 <210> 36 <211> 5 <212> PRT
<213> hono sapiens <400> 36 Ile Tyr Trp Ile Asn 15 <210> 37 <211> 17

<212> PRT <213> honb sapi en nlie Tyr Pro Ser Asp Ser Tyr
Thr Asn Tyr Asn A n Lys Phe§%@ga%§fgﬁges

118> LivTech, Inc.
$120> anti-hTROP-2 antibody
<130> PCT11-0004

<150> JP 2010-113302
151> 2010-05-17

160> 73
170> Patentln version 3.4

210> 1
<211> 2080
(f <212> DNA
. <213> homo sapiens

<2200
<221> CDS
222> (339).. (1310)

<400> 1
geeggetecce agaagectac aggtgagtat cgettcteee cttcccgeet tiecesteces 60

aggagegceeg ageagettce ctgttcteat cctatcgcee gegececage gocgectteg 120
ccttcegtee gacgeerage gesecgeeat gtgtcaccea aataccagte sggaceeteg 180
gtggtggaac cagccegeca getcegatag agtataagag ccggagegag CEECCEERCE 240
(; geagacgcct gcagaccatc ccagacgcce gagcccgage cccgacgagt ceccgcgect 300
catcceccceg cgtecgetee gegticcteoe gccccace atg sct cgg gec ccc gae 356
Met Ala Arg Gly Pro Gly
1 5
ctc gceg cce cca ccg ctg cee cte cce cte ctg ctg cte gtg ctg gce 404
Leu Ala Pro Pro Pro Leu Arg Leu Pro Leu Leu Leu Leu Val Leu Ala
10 15 20
gcg gte acc ggc cac acg gcc gcg cag gac aac tec acg tet cce acc 452
Ala Val Thr Gly His Thr Ala Ala Gin Asp Asn Cvys Thr Cys Pro Thr
25 30 35
aac aag atg acc gtg tgc agc cCC gac g8c coc E8C g8C Cc&C tsc cag 500
Asn Lys Met Thr Val Cys Ser Pro Asp Gly Pro Gly Gly Arg Cys Gln
44 45 50
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Asp <210> 38 <211> 6 <212> PRT <213> honp sapi ens <400> 38 Thr Ser
Met Ala Asp Tyr 15 <210> 39 <211> 381 <212> DNA <213> honp sapi ens
<220> <221> CDS <222>(1).. (381) <400> 39 atg gta tcc aca cct cag ttc
ctt gta ttt ttg ctt ttc tgg att ccad48 Met Val Ser Thr Pro G n Phe Leu

val  Phe LFE% (.Lg%ugcghcet‘gggp tlcé eggclzoré g %?glgtlc‘r)gac tec tcc acg cteg ace 548
Cys Arg Ala Leu Gly Ser Gly Met Ala Val Asp Cys Ser Thr Leu Thr

55 60 65 70

tcc aag tet cte ctg ctc aag gce cec atg agec gcc ccc aag aac gce 596

Ser Lys Cys Leu Leu Leu Lys Ala Arg Met Ser Ala Pro Lys Asn Ala

75 80 85
cgc acg ctg gtg cgg ccg agt gag cac geg cte gig gac aac gaf =ec 644
Arg Thr Leu Val Arg Pro Ser Glu His Ala Leu Val Asp Asn Asp Gly
90 95 100
ctc tac gac ccc gac tec gac ccc gag gge cec ttc aag geg cegc cag 692
Leu Tyr Asp Pro Asp Cys Asp Pro Glu Gly Arg Phe Lys Ala Arg Gln
105 110 115

(: tec aac cag acg itcg gtg tec teg tec gig aac tceg gte gec gtg cac 740

Cys Asn Gin Thr Ser Val Cys Trp Cys Val Asn Ser Val Gly Val Arg

120 125 130

CgC acg gac aag ggc gac ctg age cta cge tee gat gag ctg gtg cec 788

Arg Thr Asp Lys Gly Asp Leu Ser Leu Arg Cys Asp Glu Leu Val Arg

135 140 145 150

acc cac cac atc ctc att gac cte cec cac cec cce acc gcc ggc gcC 336

Thr His His Ile Leu Ile Asp Leu Arg His Arg Pro Thr Ala Gly Ala

155 160 165
ttc aac cac tca gac cte gac gec gag cig age cgg ctc ttc cec gag 884
Phe Asn His Ser Asp Leu Asp Ala Glu Leu Arg Arg Leu Phe Arg Glu
170 175 180

cgc tat ceg ctg cac ccc aag ttc gtg geg gec gtg cac tac gag cag 932

(; Arg Tyr Arg Leu His Pro Lys Phe Val Ala Ala Val His Tyr Glu Gln
185 190 195
cce acc atc cag atc gag ctg ceg cag aac acg tct cag aag gee gec 980
Pro Thr Ile GIn Ile Glu Leu Arg Gln Asn Thr Ser GIn Lys Ala Ala
200 205 210

get gac gteg gat atc ggc gat gec gcc tac tac ttc gag age gac atce 1028
Gly Asp Val Asp lle Gly Asp Ala Ala Tyr Tyr Phe Glu Arg Asp |le
215 220 225 230

aag ggc gag tct cta tfc cag gec cac gec g2c ctg gac tte cec gteg 1076
Lys Gly Glu Ser Leu Phe GIn Gly Arg Gly Gly Leu Asp Leu Arg Val
235 240 245

c8C gea gaa cce ctg cag gtg eag cge acg ctc atc tat tac ctg gac 1124
Arg Gly Glu Pro Leu GIn Val Glu Arg Thr Leu Ile Tyr Tyr Leu Asp

2132



gcc tcc aga ggt gac atc ttg ctg act cag tct cca gcc atc ctg tct96 Al a
Ser Arg Ay Asp Ile Leu Leu Thr Gn Ser Pro Ala Ile Leu Ser 202530
gtg agt cca gga gaa aga gtc agt ttc tcc tgc agg gcc agt cag agclé4

Val Ser Pro Gy GadgArg Val Ser Ser Cys Argepl @ Ser @ n Ser
354045 att ggc aca agc ata cac tgg tat cag caa aga aca aat ggt tct

ccaloz 11 er IIe H| Gn G n Ar Th Asn

Pro 5055§ ef CE ctcg %Pé gg %tc th 8 tctﬁ;é%g atc
cct tcc2 8215 d)rﬂ oS | t'I' s A ePI €Ser dy Ile
Pro Ser 657075 agg ttt agt agt gga tea gg aca gat ttt act ctt

age atc aac288 Arg Phe Ser Ay Ser Ser [ hr Asp Phe Thr Leu
Ser |le /A BsII0BIaGE §t¢ stmgte gec g@ag@ascr:a&ac egjsascgeatn at &k tgt
caa caa dge Vahtldsdabdnl Val VA HalSéta QuuVadspalGle MatAlASel Tyr Tyr Cys

210> 2

11> 323

212> PRT

<213> homo sapiens

<400> 2
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Gn Gn Ser 288n 100105110 285 290
ctg gtg afc acc aac ceg aga aag tcg gge aag tac aag aag gty gag 1268
Leu Val |le Thr Asn Arg Arg Lys Ser Gly Lys Tyr Lys Lys Val Glu
295 300 305 310
atc aag gaa ctg geg gag ttg aga aag gaa ccg age itg tag 1310
Ile Lys Glu Leu Gly Glu Leu Arg Lys Glu Pro Ser Leu

315 320

(j gtacccggces gegcagesga tegsetergg taccggattt ceziatcetc ccagacccaa 1370
gtgagtcacg cttcctgatt cctcegcgca aagsagacst ttatcctttc aaattcctge 1430
ctteccecte cetittacee acacaccagg tttaatagat cctegcctea geeteteett 1490
tectttetcac tictgtctte aaggaageat ttctaaaatg tatccccttt cegtccaaca 1550
acaggaaacc tgactegsec agtgaaggaa ggeatggcat agegttatat gtaaaaaaca 1610
agtatctgta tgacaacccg ggatcgtite caagtaacts aatccattgc gacattgtga 1670
aggcttaaat gagtttagat gggaaatage gttettatce ccitgegttt aaattattiz 1730
atgagttcca cttgtatcat gecctaccce ageagaagag gagtttetta acteggecta 1790

(; tgtagtagee tcatttacca tcgtttgtat tactgaccac atatgettet cactgggaaa 1850
gaagcctgtt tcagetgect gaacgcagtt tggatgictt teageacaga catteccceg 1910
aaactcagtc tatttattct tcagcttscc cttactgcca cigatattgg taatgttett 1970
tttigtaaaa tgtttgtaca tatgttgfct ttgataatgt tectgtaatt ttttaaaata 2030
aaacacgaat ttaataaaat atgggaaagg cacaaaccag aaaaaaaaaa 2080



age tgg cca ttc acg ttc ggc tcg ggg aca aag ttg gaa ata aaa381 Ser
Trp Pro Phe Thr Phe Ay Ser Ay Thr Lys Leu Qu Ile Lys 115120125
(-<210> 40 <211> 127 <212> PRT <213> hono sapi ens <400> 40 Met Val
Ser Thr Pro G n Phe Leu Val Phe Leu Leu Phe Trp IIe Pro 151015 Al a
Ser Ar eu n.Ser Pro eu Ser 202530
Val Se? %@W’é(ﬁ g(& C\l[/’éllte%g g P Qg Iﬁ'o P Gn Ser
354045 Ile Ay Thr Ile His Trp Gn(]nAmEWrAMIGySm
Pro 505560 Arg Leu Leu Ile Lys Tyr AIa Ser Qu Ser Ile Ser Ay lle
Pro Ser 65707580 Arg Phe Ser Gy Ser Ay Ser Gy Thr Asp Phe Thr Leu
Ser |le AsH l88deeFabdeu Vhh At la éhr GwHiaspiriAle AﬂllaaGIAsﬁ:DTyr Tyr Cys
Gn Gn Ser Asn 20

Asn Cys Thr Cys Pro Thr Asn Lys Met Thr Val Cys Ser Pro Asp Gly
35 40 45

Pro Gly Gly Arg Cys GIn Cys Arg Ala Leu Gly Ser Gly Met Ala Val
50 55 60

(T Asp Cys Ser Thr Leu Thr Ser Lys Cys Leu Leu Leu Lys Ala Arg Met
65 70 75 80

Ser Ala Pro Lys Asn Ala Arg Thr Leu Val Arg Pro Ser Glu His Ala
85 90 95

Leu Yal Asp Asn Asp Gly Leu Tyr Asp Pro Asp Cys Asp Pro Glu Gly
100 105 110

Arg Phe Lys Ala Arg Gin Cys Asn Gln Thr Ser Val Cys Trp Cys Val
115 120 125

Asn Ser Val Gly Val Arg Arg Thr Asp Lys Gly Asp Leu Ser Leu Arg
(; 130 135 140

Cys Asp Glu Leu Val Arg Thr His His lle Leu Ile Asp Leu Arg His
145 150 155 160

Arg Pro Thr Ala Gly Ala Phe Asn His Ser Asp Leu Asp Ala Glu Leu
165 170 175

Arg Arg Leu Phe Arg Glu Arg Tyr Arg Leu His Pro Lys Phe Val Ala
180 185 190

Ala Val His Tyr Glu Gln Pro Thr Ile Gln Ile Glu Leu Arg Gln Asn
195 200 205
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100105110 Ser Trp Pro Phe Thr Phe Ay Ser Ay Thr Lys Leu Gu lle
Lys 115120125 <210> 41 <211> 11 <212> PRT <213> hono sapi ens <400> 41
Arg Ala Ser Gn Ser Ile Ay Thr Ser Ile H's 1510 <210> 42 <211> 7
<212> PRT <213> hono sapi ens <400> 42 Tyr Ala Ser Qu Ser lle Ser 15
<210> 43 <211> 9 <212> PRT <213> honp sapi ens

Thr Ser Gln Lys Ala Ala Gly Asp Val Asp Ile Gly Asp Ala Ala Tyr
210 215 220

Tyr Phe Glu Arg Asp lle Lys Gly Glu Ser Leu Phe GIn Gly Arg Gly
225 230 235 240

Gly Leu Asp Leu Arg Val Arg Gly Glu Pro Leu Gln Val Glu Arg Thr
245 250 255

Leu |le Tyr Tyr Leu Asp Glu Ile Pro Pro Lys Phe Ser Met Lys Arg
260 265 270

(j Leu Thr Ala Gly Leu |le Ala Val [le Val Val Val Val Val Ala Leu
275 280 285

Val Ala Gly Met Ala Val Leu Val Ile Thr Asn Arg Arg Lys Ser Gly
250 295 300

Lys Tyr Lys Lys Val Glu Ile Lys Glu Leu Gly Glu Leu Arg Lys Glu
305 310 315 320

Pro Ser Leu

(: 10> 3
. 11> 20
<212> DNA
213> Artificial

220>
<223> synthetic DNA

400> 3
ttccteccece ccaccatgac 20

210> 4

211> 25

<212> DNA

213> Artificial
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<400> 43 G n Gn Ser Asn Ser Trp Pro Phe Thr
<212> DNA <213> honp sapi ens <220> <221> CDS <222>(1)-

atg
Ay
t ee
Gn
gct
Al a
age
Ser

gga tgg age tgt ate ate etc
Trp %@QU}Q’S Ile Ile Leu Phe
cag ca . C caa cct
Val 223>Le€mg§eg'bﬁ% Pro Gy
tca g aag ctg tee tgc aag
Ser Véﬁﬂly Leu Ser C?s Lys
tac tyg§easeipecHesstytrigtt§iaag
Tyr Trp Met Hi's Trp Val Lys

Q18> 5

Q11> 29

<212> DNA

<213> Artificial

<2207

<223> synthetic DNA

<4007

ctcegagctice tccagetaat agateazce

210>
211>
212>
<21

<220>
223>

400>
gatcca

<2107
Q11
Q12>
213

<2207
<223>

<400
aattce

210>
Q11
212>
213>

<2207
223>

5

6

23

DNA
Artificial

synthetic DNA

6
ctag icgceagtee teg

7

23

DNA
Artificial

synthetic DNA
7

acca ctecegcgacta gtg

8

20

DNA
Artificial

synthetic DNA

ttc
Leu
ggg
Ser
gct
Al a
cag
Gn

ttg gta gca
Val Ala Thr
tct gag ctg
G u Leu Val
tct ggc tac
Ser Ay Tyr
agg cat gga
Arg Hs Ay

6/32

aca
Al a
gtg
Arg
aca
Thr
caa
Gn

15 <210> 44 <211> 402
(402) <400> 44
get aca ggt48 Met
Thr Ay gtc cac

H s Ser

agg96 Vval
202530 cct gga
ttcld4 Pro Ay
Phe 354045 ace
ggc ctt 182 Thr
Gy Leu 505560

29

23

23



gag tgg att gga aat att tat cct ggt ggt ggt tat act aac tac gat 240
Gu Trplle dy Asn lle Tyr Pro dy Ay @y Tyr Thr Asn Tyr Asp
65707580 gag aag ttc aag age aag ggc aca ctg act gta gac aca tee tee
age288 d 4Uhys Phe Lys Ser Lys Ay Thr Leu Thr Val Asp Thr Ser Ser
Ser 85909§: ee t atg cac etc age age ctg aca tct gag g tct
gcg gtc33 gmf %t H s Leu Ser Ser Leu Thr Ser Gu Ser
Ala Val 100105110 tat tae tgt aca aga tea tee gtt ttt gac tac tgg ggc
caa ggc ace384 Tyr Tyr Cys Thr Arg Ser Ser Val Phe Asp Tyr Trp Gy
Gn dy THI0118120125 act etc aca gtc tee tead02 Thr Leu Thr Val Ser
Ser 130 <#16> 4% <211> 134 <212> PRT <213> honp sapi ens <400> 45 Met
Ay Trp S@M2xyBNAile Ile Leu Phe Leu Val Ala Thr Ala Thr Ay 151015
213> Artificial

<220>
<223> synthetic DNA

<400> 9
ctcgagteca ttegagttece tatec 25

<210> 10
(j 211> 30
<212> DNA
213> Artificial

{2200
<223> synthetic DNA

<400> 10
cctgagecta cecteceace aagtegtece 30

21 1

211> 30

<212> DNA

213> Artificial

220>
(1 <223> synthetic DNA

400> 11
cgecaccactt cgticecagce tagectcase 30

Q210> 12

211> 30

<212> DNA

213> Artificial

{2205
223> synthetic DNA

400> 12
gactgctcca cectgacttc caagtecctg 30
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Val Hs Ser Gn Va
202530 Pro Gy Ala Ser Val
Phe 354045 Thr

A u Asp

A 1ol

859095 Thr Al a Tyr
Val 100105110 Tyr Tyr

Gn lLeu dn dn Pro Gy Ser Qu Leu Val
Lys Leu Ser Cys Lys Ala Ser Gy Tyr Thr
Lys Gn Arg Hs Ay Gn

Ser Tyr Trp Met His Trp Va
Pro Ay Ay Ay Tyr Thr

Gy Leu 505560 Gu Trp Ile Ay Asn Ile Tyr
Asn Tyr 50>65 307580 G u Lys Phe Lys Ser Lys Ay Thr Leu Thr Val Asp
Thr Ser Se

Met His Leu Ser Ser Leu Thr

Cys Thr Arg Ser Ser Val

Arg

Ser
Phe Asp

Tyr Trp GY2GWAQ Yy Thr 115120125 Thr Leu Thr Val Ser Ser 130 <210>

46 <211> Glap1adibRial

<220>
<223> synthetic DNA

<400> 13
cagecactte gaagtcagcg tggageagte

<210> 14

211> 30

212> DNA

<213> Artificial

<2207
<223> synthetic DNA

<400> 14
ctcegteggaca acgategegcct ctacgaccee

<210> 15

Q211> 30

212> DNA

213> Artificial

{2200
{223> synthetic DNA

<400> 15
ceeetcgtag ageccatcet tgtccaceag

210> 16

211> A

<212> DNA

213> Artificial

220>
<223> synthetic DNA

<400> 16

ccaaagects cgctgcgate agctegiece ¢

210> 17
Q211> 3

30

30

30

31
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<213> hono sapiens <400> 46 Ser Tyr Trp Met H s 15 <210> 47 <211> 17

<212> PRT <213> hono sapi ens <400> 47 Asn Ille Tyr
Thr Asn Tyr Asp G u Lys Phe Lys 151015 Ser

Pro Gy Ay Ay Tyr
<210> 48 <211> 6 <212>

PRT <213§292p0mﬂap|ens <400> 48 Ser Ser Val Phe Asp Tyr 15 <210> 49

<211> 381<2]3>

<220>
223>

<4007

gegcaccage tcatcgeage groagectitg g

<21
1
212>
2P

<2207
223>

(7 <400>

Artificial

synthetic DNA

17

18

30

DNA
Artificial

synthetic DNA

18

agcttectat ccgeegtgca ctacgagcag

<210>
<2
212>
<13

<220>
<223>

<400>

19

30

ONA
Artificial

synthetic DNA

19

ctectcetag tecaccecee atageaagcet

( {2100
<211
212>
Q213>

<220
223>

<400>

20

30

DNA
Artificial

synthetic DNA

20

gacattaaag gcegagtctet attccagesc

210>
21
<212
<213

21

30

DNA
Artificial

31

30

30

30
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<212> DNA <213> honp sapi ens <220> <221> CDS <222>(1).. (381) <400>
49 atg gta tcc aca cct cag ttc ctt gta ttt ttg ctt ttc tgg att cca48
Met Val Ser Thr Pro G n Phe Leu Val Phe Leu Leu Phe Trp Ile Pro
151015 gc Efc aga ggt gac atc ttg ctg act cag tct cca gcc atc ctg
tct96 Alégéig Arg g. plle Leu Leu Thr An Ser Pro Ala Ile Leu Ser
202530 gt gts%'g’bégﬁgaa aga gtc agt ttc tcc tgc agg gcc agt cag
aacl44 Vaé1 er Pro Gy Qu Arg Val Ser Phe Ser Cys Arg Ala Ser G n
Asn 35404084 ¢ 2 gc aca agc ata cac tgg ttt cag caa aga aca aat ggt
tct ccal9geceisgaat jgagantcaseptitdadetys Trp Phe A n A n Arg Thr Adh Gy
Ser Pro 505560 agg ctt ctc ata aag tat gct tct gag tct atc tct ggg
atc cct tcc240

210> 22

21> 2

<212> DNA

213> Artificial

{220>
<223> synthetic DNA

400> 22
ctactccace ccaccctege g . 21

210> 23

211> 25

<212> DNA

213> Artificial

<220>
<223> synthetic DNA

<400> 23
ctcegagcaag ctagettcec ttcte 25

210> 24
Q21> 9
<212> DNA
( <213> Artificial

220>
223> synthetic DNA

<400> 24
tccakagtt g

210> 25

11> 12

<212> DNA

<213> Artificial

{220
223> synthetic DNA
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Arg Leu Leu Ile Lys Tyr Ala Ser Gu Ser Ile Ser Gy Ile Pro Ser
65707580 agg ttt agt ggc agt gga tca ggg aca gat ttt act ctt agc atc
aac288 Arg Phe Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Ser lIle
Asn 85909 0 t2 tg gag tct gaa gat att gca gat tat tac tgt caa caa
agt aat 33 r a{GIuSer GQu Asp Ile Ala Asp Tyr Tyr Cys Gnh Gn
Ser Asn 100468%A0C agc tgg cca ttc acg ttc ggc tcg ggg aca adg ttg
gaa ata aaa38l Ser Trp Pro Phe Thr Phe Ay Ser Ay Thr Lys Leu Qu
Ile Lys 115120125 <210> 50 <211> 127 <212> PRT <213> hono sapi ens
<400> 50 W8> \&i Ser Thr Pro G n Phe Leu Val Phe Leu Leu Phe Trp Ile
Pro 1510181 ad%er Arg Ay Asp Ile Leu Leu Thr Gn Ser Pro Ala |le
Leu Ser 2@25300Mal Ser Pro Ay Gu Arg Val Ser Phe Ser Cys Arg Al a
Ser G n A2m3> Artificial

220>
<223> synthetic DNA

<400> 26
ctaatacgac tcactatagg gcaagcagtg gtatcaacec agagt 45

Q210> 27
211> 22
(T <212> DNA
213> Artificial

220>
<{223> synthetic DNA

<400y 27
ctaatacgac tcactatasg gc 22

210> 28

Q211> 23

<212> DNA

213> Artificial

220>
(: <223> synthetic DNA

<400> 28
gegaartarc ccttgaccag gea 23

Q10> 29

Q1> 23

<212> DNA

<213> Artificial

220>
<223> synthetic DNA

<400> 29
gggaartagc ctttgacaag gca 23
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354045 Ile Ay Thr Ser Ile Hs Trp Phe Gn G n Arg Thr Asn Ay Ser
Pro 505560 Arg Leu Leu Ile Lys Tyr Ala Ser Qu Ser Ile Ser Gy lle
Pro Ser 65707580 Arg Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu
Ser Ile Asn 859095 Ser Val Qu Ser Qu Asp Ile Ala Asp Tyr Tyr Cys

Gn Gn S rﬂfs 100105110 Ser Trp Pro Phe Thr Phe Gy Ser Ay Thr Lys
Leu Au | y§%115120125 <210> 51 <211> 11 <212> PRT <213> hono
sapi ens < B§ Arg Ala Ser Gn Asn Ile Ay Thr Ser Ile H's 1510

<210> 52 QM 212> pRT
213> Artificial

220>
<223> synthetic DNA

<400> 30
cactgccatc aatvttccac ttgaca 26

210> 31

Q211> 23

<212> DNA

213> Artificial

C <2205
<223> synthetic DNA

<400> 31
ceactggagc acgaggacac tea 23

10> 32

211> 20

<212> DNA

213> Artificial

{220>
{223> synthetic DNA

400> 32
(: gccagtgeat agacagatege 20

210> 33

Q211> 21

212> DNA

213> Artificial

<220>
<223> synthetic DNA

400> 33
gatggataca gttgetecag ¢ 21

210> 34
211> 402

12132



<213> hono sapi ens <400> 52 Tyr Ala Ser Qu Ser Ile Ser 15 <210> 53
(-<211> 9 <212> PRT <213> hono sapiens <400> 53 G n G n Ser Asn Ser
lip Pro Phe Thr 15 <210> 54 <211> 396 <212> DNA <213> honp sapi ens
<220> <22 >2> A<222>(1).. (396) <400> 54 atg gga tgg age tgt ate ate
etc ttc t é 9t Ir'gca aca get aca ggt48 Met Ay Trp Ser Cys Ile Ile Leu
Phe Leu VHI3Al P8 Thr Ay 151015 gtc cac tcc cag gtc caa ctg

cag cag cct ggg get gag ctg gtg agg96

<220
<221> €DS
222> (1).. (402)

<400> 34

atg gga teeg age tegt ate ate cte ttc ttg =ta gca aca gct aca get 48
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

gtc cac tcc cag gtc caa ctg cag cag cct egg get gag ctg gtg agg 96
Val His Ser GlIn Val GIn Leu Gln GIn Pro Gly Ala Glu Leu Val Arg
20 25 30

(- cct gge get tca gtg aag cig tcc tec aag ect tet gee tac ace tte 144
Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

acc atc tac tgg ata aac teg gtg aaa cag age cct gga caa gec ctt 192
Thr Ile Tyr Trp [le Asn Trp VYal Lys Gln Arg Pro Gly GIn Gly Leu
h0 b5 60

gag tge atc egea aat ati tat cct tct eat agt tat act aac tac aat 240
Glu Trp 1le Gly Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn
65 70 75 80

caa aag ttc aag gac aag gcc aca ttg act gta gac aaa tec tee age 288
GIn Lys Phe Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 80 95

aca gcc tac ate cag ctc agec age ccg aca tct gag gac fct gce gte 336
(’ Thr Ala Tyr Met Gin Leu Ser Ser Pra Thr Ser Glu Asp Ser Ala Val
' 100 105 110

tat tac tgt aca aga acg tct ate gcg gac tac teg gec caa ggc acc 384
Tyr Tyr Cys Thr Arg Thr Ser Met Ala Asp Tyr Trp Gly GIn Gly Thr
115 120 125

act ctc aca gtc tcc tea 402
Thr Leu Thr Val Ser Ser
130

210> 35

Q11> 134

<212> PRT

<213> homo sapiens
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Val Hs Ser Gn Val Gn Len Gn Gn Pro Ay Ala Qu Leu Val Arg
202530 cct ggg gct tea gtg aag ctg tcc tgc aag get tct ggc tae acc
ttcld44 Pro Ay Ala Ser Val Lys Len Ser Cys Lys Ala Ser Ay Tyr Thr

Phe 35404§m@%c age tac tgg ata ace tgg gtg aag cag agg cct gga caa
ggc cttl19 h? Ser In Trp Ile Thr Trp Val Lys Gn Arg Pro Ay Gn

Gy Leu 5055 a C tt ta t agt tat act
aac tac "8932@1'6 %F%e*i'qésaﬁ I%gi ‘Jﬂgﬁf’ E?vaal*yglaPﬁH ‘QérTh YSer Tyr Thr
Asn Tyr Akn 65707580 kaa aag ttc ag gac aag gcc atba ttg act gta gac
aaa tcc tcc agt288 G n Lys Phe Arg ASP Lys Ala Thr Leu Thr Val Asp
Lys Ser Ser Ser 859095 aca gcc tac atg cag ctc agc agc ccg aca tct
gag gac tétl KjePegttdBIG! Thm LAk &1TRin Réxt GiG hlaL&lw [BarVabetrgPro Thr Ser
A u Asp Ser Ala VvVall 100105110 taRs5tac tgt tca gifc ctc ttt gac tac tgg
ggc caa ggc acc act ctc384

Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Ile Tyr Trp lie Asn Trp Val Lys GIn Arg Pro Gly Gln Gly Leu
50 55 60

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

GIn Lys Phe Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 50 95

Thr Ala Tyr Met GIn Leu Ser Ser Pro Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Thr Arg Thr Ser Met Ala Asp Tyr Trp Gly GIn Gly Thr
115 120 125

(; Thr Leu Thr Val Ser Ser
130

<210> 36

Q21> 5

<212> PRT

<213> homo sapiens

<400> 36

lle Tyr Trp Ile Asn
i 5

210> 37
21> 17
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Tyr Tyr Cys Ser Ala Lou Phe Asp Tyr Trp Gy Gn dy Thr Thr Leu
115120125 aca gtc tcc tca396 Thr Val Ser Ser 130 <210> 55 <211> 132
<212> PRT <213> hono sapi ens <400> 55 Met Ay Trp Ser Cys lle |lle Leu
Phe Leu V gzﬁl TThr Ala Thr Ay 151015 Val Hs Ser Gn Val Gn Leu
Gn Gn P GiAla G u Leu Val Arg 202530 Pro Ay Ala Ser Val Lys
Lou Ser ég 3 yloma s3ni88S @'y Tyr Thr Phe 354045 Thr Ser Tyr Trp Ile
Thr Trp Val Lys Gn Arg Pro Ay Gn Ay Lou 505560 Au Trp Ile Ay
Asn Ile ™WPOPrY Ser Asp Ser Tyr Thr Asn Tyr Asn 65707580 G n Lys Phe

Arg Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
Asn lie Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn Gln Lys Phe Lys

1 5 10 15

Asp

210> 38

211> 6

<212> PRT

<213> homo sapiens

(j <400> 38

Thr Ser Met Ala Asp Tyr
1 5

210> 39

211> 381

<212> DNA

<213> homo sapiens

<2207
221> CDS
22> (1).. (381)

( <400> 39
atg gta tcc aca cct cag ttc ctt gta ttt tte ctt ttc tee att cca 48
Met Val Ser Thr Pro GIn Phe Leu Val Phe Leu Leu Phe Trp Ile Pro
1 5 10 15

gee tec aga get gac atec ttg ctg act cag tet cca gecec ate cteg tet 96
Ala Ser Arg Gly Asp |le Leu Leu Thr GIn Ser Pro Ala lle Leu Ser
20 25 30

gtg agt cca gga gaa aga gic agt ttec tce tgc age gec agt cag agc 144
Val Ser Pro Giy Glu Arg Val Ser Phe Ser Cys Arg Ala Ser GIn Ser
35 40 45

att ggc aca agc ata cac tgg tat cag caa aga aca aat get tct cca 192

Ile Gly Thr Ser Ile RHis Trp Tyr Gin GIn Arg Thr Asn Gly Ser Pro
50 b5 60
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859095 Thr Ala Tyr Met G n Leu Ser Ser Pro Thr Ser Gu Asp Ser Al a
Val 100105110 Tyr Tyr Cys Ser Ala Leu Phe Asp Tyr Trp Ay Gn @y Thr
Thr Leu 115120125 Thr VaI Sr Ser 130 <210> 56 <211> 5 <212> PRT <213>

oot ik dan [P

PRT <213>
8IIe

Asn Tyr Agsﬁ i el e T Tie ¢

age ttt agt ggc agt gga tca ggg aca gat it act ctt agc ate aac 288
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn
85 90 95

agt gte gag tct gaa gat att gea gat tat tac tgt caa caa agt aat 336
Ser Val Glu Ser Glu Asp |le Ala Asp Tyr Tyr Cys Gln Gin Ser Asn
100 105 110

agc teg cca ttc ace ttc gec tcg gog aca aag ttg maa ata aaa 381
Ser Trp Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu lle Lys
115 120 125

(— 210> 40
_ Q1> 127
<212> PRT
<213> homo sapiens

<400> 40
Met Val Ser Thr Pro GIn Phe Leu Val Phe Leu Leu Phe Trp Ile Pro
1 5 10 15

Ala Ser Arg Gly Asp Ile Leu Leu Thr Gln Ser Pro Ala lie Leu Ser
20 25 30

Val Ser Pro Gly Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser
35 40 45

Ile Gly Thr Ser lle His Trp Tyr Gln GIn Arg Thr Asn Gly Ser Pro
50 55 60

Arg Leu Leu lle Lys Tyr Ala Ser Glu Ser Ile Ser Gly Ile Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn
85 a0 95

Ser Val Glu Ser Glu Asp lle Ala Asp Tyr Tyr Cys GIn Gln Ser Asn
100 105 110
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<211> 4 <212> PRT <213> hono sapi ens <400> 58 Leu Phe Asp Tyr 1
<210> 59 <211> 381 <212> DNA <213> hono sapi ens <220> <221> CDS
<222>(1).. (381) <400> 59 atg gta tcc aca cct cag ttc ctt gta ttt ttg
ctt ttc tgg att cca48 Met Val Ser Thr Pro G n Phe Leu Val Phe Leu Leu

Phe Trp 1| e Pro. 1510 e tee a t gac ate ttg ctg act cag tct
cca gee a#% P rP?%@é%k%EE§i¥§ﬂigﬂt3§’hﬁbL¢u W H§ WL Thr G n Ser Pro
Ala Ile Leu Serl!? 120 125

210> 41

RPN

<212> PRT

<{213> homo sapiens

<400> 41

Arg Ala Ser GIn Ser lle Gly Thr Ser Ile His
1 5 10

210> 42
AR
(: 212> PRT
<213> homo sapiens

<400> 42

Tyr Ala Ser Glu Ser Ile Ser
1 5

210> 43

211> 9

212> PRT

<213> homo sapiens

<400> 43

(: Gln GIn Ser Asn Ser Trp Pro Phe Thr
1 5

210> 44
211> 402
<212> DNA
<213> homo sapiens

2202
221> (DS
222> (1).. (402)

<400, 44
ateg gga tgg age tgt atc atc ctc ttc tte gta gca aca got aca zgt 48
Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr Gly

17132



202530 gtg agt cca gga gaa aga gtc agt ttc tcc tgc agg gee agt cag
ageld44 Val Ser Pro Ay Qu Arg Val Ser Phe Ser Cys Arg Ala Ser @ n
Ser 354045 att ggc aca age ata cac tgg tat cag caa aga aca aat ggt
tct ccal92 Ile Ay ng{ Ser Ile Hi's ﬁip Tyr Gn GnISArg Thr Asn Ay
Ser Pro 505560 agg ctt etc ata aag t get tct gag“tct atc tct ggg
ate cct tee240 A Leu Ile Lys Tyr Ala Ser Qu Ser Ile Ser Gy
Ille Pro $6f 5657@?586)%5 a% £ie ﬁp& ggéc'fa ggjagatgefégﬁg 488a gatdhtt att
ctt age dﬁé*ﬁéé@B@'ﬂﬂé HELSéﬁfGﬁ rddp l@uWatre Asp Phe 1le
Leu Ser Ile Asn 836095 agt gtg gdy tct gaa gat Htt gca gat tat tae
tgt caa caa agt aat336 Ser Val Qu Ser Qu Asp Ile Ala Asp Tyr Tyr
Cys G n G@ch g8ergcAdna 0905 T 1P tegeed aap cxtatditgecaiag dch atggc t ¢44 ggg aca
aag ttg gwa @yaladesdil Ses Ldv PerPCyy BheAlbhserRll9 G yThBPhe Gy Thr Lys
Leu Gu lle Lyg5115120125 40 45

acc age tac tgg atg cac tgeg gtg aag cag agg cat gga caa gec ctt 192
Thr Ser Tyr Trp Met His Trp Val Lys GIn Arg His Gly Gin Gly Leu
50 55 60

gag teg att gga aat att tat cct est egt ggt tat act aac tac gat 240
Glu Trp lle Gly Asn [le Tyr Pro Gly Gly Gly Tyr Thr Asn Tyr Asp
65 70 75 80

(:. gag aag tfc aag agc aag gec aca ctg act gta gac aca tece tcec agc 288
Glu Lys Phe Lys Ser Lys Gly Thr Leu Thr Val Asp Thr Ser Ser Ser
85 30 95

aca gce tac atg cac cte agc agc cfg aca tct gag gac tct gce gtc 336
Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110

tat tac tegt aca aga tca tcc gtt ttt gac tac tge gge caa ggc ace 384
Tyr Tyr Cys Thr Arg Ser Ser Val Phe Asp Tyr Trp Gly Gln Gly Thr
115 120 125

act ctc aca gtc tcc tca 402
Thr Leu Thr Val Ser Ser
130

(: <210> 45
211> 134
<212> PRT
<213> homo sapiens

<400> 45
Met Gly Trp Ser Cys lle |le Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

Val His Ser GIn Val GIn Leu GIn Gin Pro Gly Ser Glu Leu Val Arg
20 25 30

Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
18/32



<210> 60 <211> 127 <212> PRT <213> hono sapiens <400> 60 Met Val Ser
Thr Pro G n Phe Lou Val Phe Leu Leu Phe Trp Ile Pro 151015 Al a Ser
Arg Ay Asp Ile Leu Leu Thr Gn Ser Pro Ala Ile Lou Ser 202530 Va

Ser Pro dy d %5Arg Val Ser PQ& Ser Cys Arg a Ser G n Ser 354045
Ile Ay Thr Ser”lle Hs TrpIndn Gn Arg r Asn Ay Ser Pro 505560
Arg Lou Leu Ile Lys Tyr Ala Ser Gu Ser Ile Ser Gy Ile Pro Ser
65707580 Arg Phe Ser Ay Ser dy Ser Ay Thr Asp Phe Ile Leu Ser Ile
Mh 859095 SaierViar Tep Metdis érmV;l\[gbyerMAf\%% |75!§pG|Ty(fp|"'I€3W leys Gn A n Ser
Asn 10010511 Ser Trp Pro Phe Thr Phe Ayblser Ay Thr Lys Leu Qu lle
Lys 115120125

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

Glu Lys Phe Lys Ser Lys Gly Thr Leu Thr Val Asp Thr Ser Ser Ser
85 90 95

Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 10

Tyr Tyr Cys Thr Arg Ser Ser Val Phe Asp Tyr Trp Gly Gln Gly Thr
115 120 125

Thr Leu Thr Val Ser Ser
130

210> 46

Q11> 5

212> PRT

<213> homo sapiens

<400> 46
(; Ser Tyr Trp Met His
1 5

<2100 47

QY 17

212> PRT

<213> homo sapiens

<400> 47

Asn [le Tyr Pro Gly Gly Gly Tyr Thr Asn Tyr Asp Glu Lys Phe Lys
1 5 10 15

Ser
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Ile Ay Thr Ser

hono sapi ens <400> 62 Tyr Al a Ser
9 <212> PRT <213> honp sapi ens <400> 63 G n Gn Ser Asn Ser Trp Pro
15 <210> 64 <211> 423 <212> DNA <213> hone sapi ens

<210> 48

211> 6

<212> PRT

<{213> homo sapiens

<400> 48

Ser Ser Val Phe Asp
1 5

210> 49

<211> 381

<212> DNA

<213> homo sapiens

Q20>
21>
<222

CDS
(.. (381)

<400> 49

atg gta tcec aca cct
Met Val Ser Thr Pro
1 5

gee tce aga get gac
Ala Ser Arg Gly Asp
20

gtg agt cca gga gaa
Val Ser Pro Gly Glu
35

att gegc aca age ata
Ile Gly Thr Ser Ile
50

agg ctt ctc ata aag
Arg Leu Leu lle Lys
65

agg ttt agt gec agt
Arg Phe Ser Gly Ser
85

agt gte gag tct gaa

Tyr

cag tic ctt gta ttt tte
Gln Phe Leu Val Phe Leu
10

atc tfg ctg act cas tct
Ile Leu Leu Thr Gln Ser
25

aga gic agt ftc tec tge
Arg Val Ser Phe Ser Cys
40

cac tgg ttt cag caa aga
His Trp Phe Gln Gln Arg
5%

tat gect tet gag tct atc
Tyr Ala Ser Glu Ser Ile
70 75

gea tca ggg aca gat ttt
Gly Ser Gly Thr Asp Phe
90

gat att gca gat tat tac

du Ser

ctt ttc
Leu Phe

cca Ecc
Pro Ala

agg gcc
Arg Ala
45

aca aat
Thr Asn
60

tct s=e
Ser Gly

act ctt
Thr Leu

tet caa

Il e Ser

teg
Trp

atc
lle
30

agt
Ser

get
Gly

atc
Ile

age
Ser

Ccaa

att cca
Ile Pro
15

ctg tct
Leu Ser

cag aac
GIn Asn

fct cca
Ser Pro

cct tec
Pro Ser
80

atc aac
[le Asn
95

agt aat

Ser Val Glu Ser Glu Asp 1le Ala Asp Tyr Tyr Cys Gln GIn Ser Asn

100

105

20/32

110

<210> 61 <211> 11 <212> PRT <213> hono sapi ens <400> 61 Arg Al a Ser
Ile Hs 1510 <210> 62 <211> 7 <212> PRT <213>
15 <210> 63 <211>

43

96

144

192

240

288

336



<220> <221> CDS <222>(1)..

ctc
Phe
cag
Gn
tcc
Ser
gtg
Val
t at
Tyr

ttc
Leu

(423) <400> 64 atg gga tgg agc tgg atc ttt

ctc ctg tca gga act gca ggc48 Met Ay Trp Ser Trp Ile Phe Leu
Leu Ser Ay Thr Ala Gy 151015 gtc cac tct gag gtc cag ctt

Gn Leu Gn

cag tca gga cct gag ctg gtg aaa96 Val H's Ser Gu Va

Ser Ya L s 202530 cc ce tca gtg ? att
tgc %tccf"g%jcgﬁﬁ ) %1§ Eﬁ: szg 4%er Val @E Ile
CQys L of @Zbﬁ% fu éqﬁéc aat atg cac tgg
aag cag agc at gga aag adel ctt192 Thr Tyr Asn Met His Trp
Lys Gn Ser Hs Ay Lys Asn Leu 505560 gaa tgg att gga tat att

cct tac aat ggt ggt act ggc tac aac240 Au Trp Ille Gy Tyr lle
Pro BA0As®) Ay Ay Thr Ay Tyr Asn 65707580

211> 127
{212> PRT
<213> homo sapiens

<400> 50

Met Yal Ser Thr Pro Gin Phe Leu Val Phe Leu Leu Phe Trp Ile Pro
1 b 10 15

Ala Ser Arg Gly Asp |le Leu Leu Thr GIn Ser Pro Ala Ile Leu Ser
20 25 30

Val Ser Pro Gly Glu Arg Val Ser Phe Ser Cys Arg Ala Ser GIn Asn
35 40 45

Ile Gly Thr Ser lle His Trp Phe GIn Gln Arg Thr Asn Gly Ser Pro
50 55 60

Arg Leu Leu Ile Lys Tyr Afa Ser Glu Ser |le Ser Gly [le Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser Ile Asn
85 90 95

Ser Val Glu Ser Glu Asp Ile Ala Asp Tyr Tyr Cys GIn GIn Ser Asn
100 105 110

Ser Trp Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu lle Lys
115 120 125

210> 51

ANV

212> PRT

<213> homo sapiens

<400> 51
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cag agg ttc aag agc agg gcc aca atg act gta gac aaa tcc tcc agc288
G n Arg Phe Lys Ser Arg Ala Thr Met Thr Val Asp Lys Ser Ser Ser
859095 aca gcc tac atg gag etc cgc agc ctg aca tct gat gac tct gca
gtc336 Thr Ala Tyr Met Qu Leu Arg Ser Leu Thr Ser Asp Asp Ser Al a

Val 100105110 tat tac t a ac tac ggt agt age ccc tct tat
get atg3 gT@F %rélwnilt'%l%i’fjﬁ%?ﬁ’gigﬂpﬁ*ﬁyr Ay Ser Ser Pro Ser Tyr
Ala Met 115120125 gaé tat tgg ggt ca gga acc tca gtc ate gtc tee
tead423 Asp Tyr Trp Ay @n @y Thr Ser Vval Ile Val Ser Ser 130135140
<210> 65 <211> 141 <212> PRT <213> hono sapiens (<400> 65 Met Ay Trp
Ser Trp 14240Ph%® Leu Phe Leu Leu Ser Ay Thr Ala Gy

Q1 7

<212> PRT

<213> homo sapiens

<400> 52

Tyr Ala Ser Glu Ser Ile Ser
1 5

<210> 53
(f 211> 9
. <212> PRT
<213> homo sapiens

<400> 53

Gln Gln Ser Asn Ser Trp Pro Phe Thr
1 5

210> 54

211> 39

<212> DNA

<213> homo sapiens

<220
(; 221> (DS
<222> {1).. (396)

<400> 54

ate gea teg age tet atc ate ctc ttec ttg gta gca aca gct aca zgt 48
Met Gly Trp Ser Cys |le |le Leu Phe Leu Val Ala Thr Ala Thr Gly

1 5 10 15

gtc cac tcc cag gtc caa ctg cag cag cct geg got gag cie gte age 96
Yal His Ser GIn Val GIn Leu GIn GIn Pro Gly Ala Glu Leu Val Arg
20 25 30

cct geg get tca ste aag ctg tcc tgc aag zet tet gge tac acc tte 144
Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

acc agc tac tge ata acc tgg gte aag cag age cct gga caa gec ctt 192

22132



151015 val H's Ser Qu Val Gn Leu Gn G@n Ser Ay Pro Qu Leu Va
Lys 202530 Pro Gy Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr
Thr Phe 354045 Thr Asp Tyr Asn Met His Trp Val Lys Gn Ser Hs Ay

Lys Asn L I T enIyf, . P r Asn Ay Ay
Thr Ay 1@? %gﬁéggfg%%gh%g% X%SL%Q"LS)%E orG&r(‘gnAglg @Kr Met Thr Val
Asp Lys Ser ‘Ser Ser 859095 Thr Ala Tyr Met" Qu Leu Arg Ser Leu Thr
Ser Asp Asp Ser Ala Val 100105110 Tyr Tyr Cys Ala Arg Gu Asp Tyr Ay
Ser Ser Fﬁag tﬁératf‘rﬁgaﬂﬁéa%ttaﬁf?htli@tlé%t aés?"t apgpfagyait g n &0 Thr
Ser Val 1418 Naillsdly 48 [18dyr36nu8er Asp Ser Tyr Thr Asn Tyr Asn

65 70 75

80
caa aag ttc age gac aag gecc aca ttg act gta gac aaa tce tecc agt 288
GIn Lys Phe Arg Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 90 95
aca gcc tac atg cag ctc age agc ccg aca tot gag gac tct gce ste 336
Thr Ala Tyr Met GIn Leu Ser Ser Pro Thr Ser Glu Asp Ser Ala Val
100 105 110

tat tac tgt tca gee cte ttt gac tac tge gec caa gec ace act ctc 384
Tyr Tyr Cys Ser Ala Leu Phe Asp Tyr Trp Gly GIn Gly Thr Thr Leu

(T 115 120 125

| aca gtc tcc tea 396
Thr Val Ser Ser

130

<210> 55
211> 132
212> PRT
<213> homo sapiens
<400> 55
Met Gly Trp Ser Cys |le Ile Leu Phe Leu Val Ala Thr Ala Thr Gly
1 5 10 15

(- Val His Ser Gln Val GIn Leu GIn GIn Pro Gly Ala Glu Leu Val Arg

20 25 30

Pro Gly Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Ser Tyr Trp Ile Thr Trp Yal Lys Gln Arg Pro Gly Gin Gly Leu
50 65 60

Glu Trp Ile Giy Asn Ile Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn
65 70 75 80

23132



<210> 66 <211> 5 <212> PRT <213> honp sapi ens <400> 66 Asp Tyr Asn
Met His 15 <210> 67 <211> 17 <212> PRT <213> honp sapi ens <400> 67
Tyr Ile Tyr Pro Tyr Asn Ay Gy Thr Gly Tyr Asn G n Arg Phe Lys

101 Sy SRR P A g e

<211> 390 <212> DNA £313> homp sapu% s <220> <221

Thr Ala Tyr Met Gln Leu Ser Ser Pro Thr Ser Glu Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ser Ala Leu Phe Asp Tyr Trp Gly GIn Gly Thr Thr Leu
115 120 125

Thr Val Ser Ser
130

210> 56
( Qu1> 5
<212> PRT
<213> homo sapiens

<400> 56

Ser Tyr Trp lle Thr
1 5

210> 57

ey 17

<212> PRT

<213> homo sapiens

<400> 57

( Asn lle Tyr Pro Ser Asp Ser Tyr Thr Asn Tyr Asn GlIn Lys Phe Arg
1 5 10 15

Asp

<210> 58

Q11> 4

<212> PRT

<213> homo sapiens

<400> 58

Leu Phe Asp Tyr
1
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<222>(1).. (390) <400> 69 atg aag ttg cct gtt agg ctg ttg gtg ctg
atg ttc tgg att cct gct48 Met Lys Leu Pro Val Arg Leu Leu Val Leu Met
Phe Trp Ile Pro Ala 151015 tee age agt gat gtt gtg atg ace caa act
cca etc tee ctg cct gtc96 Ser Ser Ser Asp Val Val Met Thr G n Thr Pro
Leu Ser Leu Pro Val 202530 agt ctt gga gat cag gee tee atc tct tgc
aga tct a ﬁﬂfa' age cttl1l44 Ser Leu Ay Asp An Ala Ser Ile Ser Cys
Arg Ser i )T . Ser Leu 354045 gta cac ggt aat gga aac ace tat tta
cat tgg t ¢t ]cag aag ccal92 Val Hs Ay Asn Gy Asn Thr Tyr Leu
Hs Trp T¥i21elAG n Lys Pro 505560 ggc cag tct cca aag etc ctg ate
tac aaa oft23x ceomas8riEhSn ttt tct240 Ay Gn Ser Pro Lys Leu Leu Ile
Tyr Lys Val Ser Asn Arg Phe Ser 65707580 ggg gtc cca gac agg ttc agt
ggc agt gga tea ggg acg gat ttc aca288

<220

<221> (DS

<222> (1).. (381)

<400> 59

atg gta tcc aca cct cag tfc ctt gta ttt tteg ctt ttc teg att cca 48
Met VYal Ser Thr Pro GIn Phe Leu VYal Phe Leu Leu Phe Trp [te Pro

1 5 10 15

(j gee tce aga ggt gac atc ttg ctg act cag tct cca gec ate cte tct 96
Ala Ser Arg Gly Asp !le Leu Leu Thr GIn Ser Pro Ala Ile Leu Ser
20 25 30

gtfg agt cca gga gaa aga gtc agt ttc tcc tec ase goc agt cag agc 144
Val Ser Pro Gly Glu Arg VYal Ser Phe Ser Cys Arg Ala Ser Glin Ser
35 40 45

att ggc aca agc ata cac tgg tat cag caa aga aca aat ggt tct cca 192
[le Gly Thr Ser lle His Trp Tyr Gln GIn Arg Thr Asn Gly Ser Pro
50 h5 60

agg ctt ctc ata aag tat gct tect zag tct atc tct geg atc cct tec 240
Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser Ile Ser Gly |le Pro Ser
65 70 75 80

agg tit agt gec aet gea tca egg aca gat tit att ctt asc atc aac 288
(; Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe lle Leu Ser lie Asn
85 a0 85

agt gtg gag tct gaa gat att gca gat tat tac tgt caa caa agt aat 336
Ser Val Glu Ser Glu Asp lle Ala Asp Tyr Tyr Cys GIn GIn Ser Asn
100 105 110

age tgg cca tic acg tic ggc fceg geg aca aag tte gaa ata aaa 381
Ser Trp Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu [le Lys
115 120 125

210> 60

Uiy 127

212> PRT

<213> homo sapiens

25132



Gy Val Pro Asp Arg Phe Ser Gy Ser Ay Ser Gy Thr Asp Phe Thr

859095 etc aag ate age aga gtg gag get gag gat ctg gga gtt tat ttc
tgc336 Leu Lys He Ser Arg Val Qu Ala Qu Asp Leu Ay Val Tyr Phe Cys

100105110 a act aca cat gtt ccc acg ttc ggc tcg ggg aca aag ttg
gaa384 Se hr Thr H's Val Pro Thr Phe Ay Ser y Thr Lys Leu
Gu 1151 s, 13 10> 7 < 11> 0 <212> PRT
<213> ho %§§%§ﬁ§%23§6%|56ﬁwgp‘ﬁ9'9@%E“¢*% %ﬁl'ﬂr éﬂ Leu Val Leu
Met Phe Trp Ile Pro R a 151015 Ser &r Ser Asp Val Met Thr G n

Thr Pro Leu Ser Leu Pro Val 202530 Ser Leu Gy Asp G n Ala Ser Ile

Ser Cys Arg Ser Ser G n Ser Leu
Ala Ser Arg Gly Asp Ile Leu Leu Thr Gln Ser Pro Ala Ile Leu Ser

20 25 30

Val Ser Pro Gly Glu Arg Val Ser Phe Ser Cys Arg Ala Ser Gln Ser
35 40 45

[le Gly Thr Ser lle His Trp Tyr GIn GIn Arg Thr Asn Gly Ser Pro
50 55 60

(j Arg Leu Leu Ile Lys Tyr Ala Ser Glu Ser lie Ser Gly lle Pro Ser
65 70 75 80

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe lle Leu Ser [le Asn
85 90 95

Ser Val Glu Ser Glu Asp Ile Ala Asp Tyr Tyr Cys Gln GIn Ser Asn
100 105 110

Ser Trp Pro Phe Thr Phe Giy Ser Gly Thr Lys Leu Glu ile Lys
115 120 125

(; 218> 61
11> 1
{212> PRT
<213> homo sapiens

<400> 61

Arg Ala Ser GIn Ser lle Gly Thr Ser !le His
1 5 10

210> 62

Q> 7

212> PRT

<213> homo sapiens

<400> 62
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354045 Val Hs Ay Asn Ay Asn Thr Tyr Leu His Trp Tyr Lou G n Lys
Pro 505560 Ay Gn Ser Pro Lys Leu Lou Ile Tyr Lys Val Ser Asn Arg
Phe Ser 65707580 Gy Val Pro Asp Arg Phe Ser Ay Ser Gy Ser Ay Thr
Asp Phe Thr 859095 Leu Lys Ile Ser Arg Val Qu Ala Qu Asp Leu Ay

Val Tyr Fﬂg éqg&%\?éll%?g% Gn Thr Thr H's Val Pro Thr Phe Ay Ser
0

Ay Thr Ly's Ile Lys 130 <210> 71 <211> 16 <212> PRT
<213> honn saplens <400> 71 Arg Ser Ser G n Ser Leu Val Hs Ay Asn
Gy Asn Thr Tyr Leu His 1 <210> <211> <212> <213> <400>

<2107 63

211> 9

212> PRT

<213> homo sapiens

<400> 63

Gln Gln Ser Asn Ser Trp Pro Phe Thr
1 5

<210> 64
Q11> 423
(j 212> DNA
<{213> homo sapiens

220
221> (CDS
22> (1).. (423)

<400> 64

atg gea tge agc tegg atc ttt ctc ttc cte ctg tca sega act gca gec 48
Met Gly Trp Ser Trp lle Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly

1 5 10 15

gtc cac tct gag gtec cag ctt cag cag tca gga cct gag ctg gte aaa 96
Val His Ser Glu Yal Gin Leu GIn GIn Ser Gly Pro Glu Leu Val Lys
20 25 30

(;- cct geg geec tea gig aag att tce tec aag get tot gea fac aca ttc 144
Pro Gly Ala Ser Val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

act gac tac aat atg cac teg gtg aag cag agc cat gga aag aac ctt 192
Thr Asp Tyr Asn Met His Trp Val Lys GIn Ser His Gly Lys Asn Leu
50 55 60

gaa tgg att gea tat att tat cct tac aat sgt get act ggc tac aac 240
Glu Trp lle Gly Tyr Ile Tyr Pro Tyr Asn Gly Gly Thr Gly Tyr Asn
85 70 75 30

cag age ttc aag age age gcc aca ate act gta gac aaa toc tec age 288

GIn Arg Phe Lys Ser Arg Ala Thr Met Thr Val Asp Lys Ser Ser Ser
85 90 95
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5 72 7 PRT hono sapiens 72 10 15 Lys Val Ser Asn Arg Phe Ser 15
<210> 73 <211> 8 <212> PRT <213> hono sapi ens <400> 73 Ser G n Thr
Thr H's Val Pro Thr 15

aca gec tac atg gag cte cge age ctg aca tet gat gac tct gca gic 336
Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Asp Asp Ser Ala Val
100 105 110

tat tac tgt gca aga gaa gac tac ggt ast asgc ccc tct tat ect ateg 384
Tyr Tyr Cys Ala Arg Glu Asp Tyr Gly Ser Ser Pro Ser Tyr Ala Met
115 120 125

gac tat tge ggt caa gga acc tca gtc atec gtc fce tea 423
Asp Tyr Trp Gly Gln Gly Thr Ser VYal [le Val Ser Ser
130 135 140

210> 65

Q1> 14

<212> PRT

<213> homo sapiens

(: <400> 65
Met Gly Trp Ser Trp lle Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15

Val His Ser Glu Val GIn Leu GIn GIn Ser Giy Pro Glu Leu Val Lys
20 25 30

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

Thr Asp Tyr Asn Met His Trp Val Lys GIn Ser His Gly Lys Asn Leu
50 55 60

Glu Trp [le Gly Tyr Ile Tyr Pro Tyr Asn Gly Gly Thr Gly Tyr Asn
65 70 75 80

GIn Arg Phe Lys Ser Arg Ala Thr Met Thr Val Asp Lys Ser Ser Ser
85 90 85

Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr Ser Asp Asp Ser Ala Val
100 105 110

Tyr Tyr Cys Ala Arg Glu Asp Tyr Gly Ser Ser Pro Ser Tyr Ala Met
115 120 125
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Asp Tyr Trp Gly GIn Gly Thr Ser Val Ile Val Ser Ser
130 135 140

<210> 66

Q11> 5

212> PRT

<213> homo sapiens

<400> 66

Asp Tyr Asn Met His
1 5

<210> 67

Q1> 17

212> PRT

<213> homo sapiens

<400> 67

Tyr le Tyr Pro Tyr Asn Gly Gly Thr Gly Tyr Asn Gln Arg Phe Lys
i 5 10 15

Ser

<210> 68

11> 13

212> PRT

<213> homo sapiens

<400> 68

Glu Asp Tyr Gly Ser Ser Pro Ser Tyr Ala Met Asp Tyr
1 5 10

<210> 69

211> 390

212> DNA

<213> homo sapiens

<2207
<221> CDS
222> (1).. (390)

29/32



<400>
atg aag
Met Lys
1

tce age
Ser Ser

agt ctt
Ser Leu

gta cac
Val His
50

EBC cag
Gly Gln
65

gee gtc
Gly Val

ctc aag
Leu Lys

tct caa
Ser GIn

ata aaa
[le Lys
130

210>
<2115
12>
Ak

<4007

69
ttg cct gtt ageg cte tig gtg cte atg ttc teg
Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp
5 10

agt gat gtt gteg ate acc caa act cca ct¢ tee
Ser Asp Val Val Met Thr Gin Thr Pro Leu Ser
20 25

gea gat cag gcc tec atc tet tge aga tet agt
Gly Asp GIn Ala Ser |le Ser Cys Arg Ser Ser
35 40 45

get aat gga aac acc tat tta cat tge tac cte
Gly Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu
55 60

tct cca aag ctc ctg atc tac aaa gtt tcc aac
Ser Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn
70 75

cca gac age ttc agt gec agt gea tca geg ace
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr
85 90

atc agc aga gtg gag egct gag gat cte gga gtt
[ie Ser Arg Val Gilu Ala Glu Asp Leu Gly Val
100 105

act aca cat gtt ccc acg ttec gge tcg mem aca
Thr Thr His Val Pro Thr Phe Gly Ser Gly Thr
115 120 125

70
130
PRT
homo sapiens

70

att cct get
Ile Pro Ala
15

cte cct gte
leu Pro Val
30

cag agc ctt
Gln Ser Leu

cag aag cca
GIn Lys Pro

cga ttt tet
Arg Phe Ser
80

gat ttc aca
Asp Phe Thr
95

tat tte tee
Tyr Phe Cys
110

aag ite gaa
Lys Leu Glu

Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp |le Pro Ala

1

5 10

15

Ser Ser Ser Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val
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48

96

144

192

240

288

336

384

390



20 25 30

Ser Leu Gly Asp GIn Ala Ser Ile Ser Cys Arg Ser Ser Gin Ser Leu
35 40 45

Val His Gly Asn Gly Asn Thr Tyr Leu His Trp Tyr Leu GIn Lys Pro
50 55 60

Gly GIn Ser Pro Lys Leu Leu |le Tyr Lys Val Ser Asn Arg Phe Ser
65 70 75 80

Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 20 95

Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe Cys
100 105 110

Ser GIn Thr Thr His Val Pro Thr Phe Gly Ser Giy Thr Lys Leu Glu
115 120 125

lle Lys
130

10> M

211> 16

<212> PRT

<213> homo sapiens

<400> 71

Arg Ser Ser GlIn Ser Leu Val His Gly Asn Gly Asn Thr Tyr Leu His
1 5 10 15

210> 72

Q11> 7

<212> PRT

<213> homo sapiens

400> 72

Lys Val Ser Asn Arg Phe Ser
1 5
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!

<2100
21
12>
Q1P

<400>

Ser Gln Thr Thr His Val Pro Thr

1

73

8

PRT

homo sapiens

73

5
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