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DESCRI PTI ON PROPHYLACTI C/ THERAPEUTI C AGENT FOR CANCER
Field of the Invention The present invention rel ates
to an antibody that 5 neutralizes an activity of DDR1
(Di scoidin Domain Receptor 1), an apoptosis inducer

or cancer prophylactic/thePBSERIPEI@ent conprising

the anti bo{j)ﬁ’/ﬁqﬁ&ﬁw &Enﬁﬂg??f@tﬁéﬁﬁriﬂw%ﬁk
prophyl acti ¢ erapeu igfragent or cancer and the

l'i ke. Background of |Fieldich the Inveakden, it is

antici pated that  .the_pathol ogi congdj t ]

eval uatelf BFSFaEnt mﬂg%&%ﬁ?g.ygsi%??%% éatrgal?ﬂblc%& atcl}aft

| hektsa 108RY @PRtedithabrl poReM bl sesi din ddassir iRsteptor 1),
by gene expression profile. It is considered that by . "
ARraHaRtRS it dNGEIFETe R E3BFBR PFORPRYRRCHICI MFTARRIALC agen
Q?ﬂgﬁ? i s q CQRPLL) d tosis inducer or
cl assi S'llé%[ ftg)l% %ﬁ%ﬁ'g%??'i ?@%Ehglg%si?%?e&?oé%?%di ct_
theiphylesdrsitherapsutdcaagent i fof ataneemomtd the like.

t her apeuti c net hod, gnd to di coge# a noygl dr ug

di scovery target proP8FKIFgrRd eh YRS ancer

Speci firgaldanicer, f i@nidpaagitsheted xS silon mitiwlogic

certain protein is observed 20 in a certain cancef.,l.it data;
iconghddion €afobengyaduaher- Pringene BIFXILFIH Rror1ling data;
Rad 't%h%tt ng ﬁa@' B%E?SEQ asrogl Qﬁa@nié@?é}nm%éﬁ\& dassified
a method Such as (1) reduci ng the expression |evel

tthergeole, expiriepssopppessihg. t it fimaansridsreachéhat by

protein, or (iii) causing_ _the host:s_ iJ J e
FYRTEVIPG: SPR, ORPS REPEARE O oEbiet 1o BGRORAT Bancer
tialsulee, anaabbmpildhggﬂaagdoﬂ&mimmfmion thereof, it
negative, there will be no concern of posing an L cul
drndossdbler §enprefichetRaiF eReSRRRSIERNGHS 3&? & Pparticular

PUehakhbibyele:8NAbRALG, [ BRAARY aT¥kdRer [d KiovdPbtig

expression p e analysis Is expected to possi blo'%lﬁ .
nklseovejrgr taogeti pubtens fort hepavtiécular ganeggngnomecifically,
af . cancer__and _the devel opoent of nol ecul e-t t ed
SiferanBREFaIRhGS PEPTRARIED ofe B S TS O observed
AgCaseeeRalin. cANEE0]954) ibSpasgfhiEe b Oredhide amtai-tumor
human keratinocyte-derived cDNA and a human, fetal . s
BeALNiger ined PBRASNENRBWNgltaFHoted ifT RN 3R igen-positive
6 22 32,8 f ' MR DO thereof,
%%@ﬁ?ﬁ"&%‘é@@ %%e&ggnggﬁééfe’g@s%%@ }.E\]&LellSlS) isa
gdd¢ euppedssing ahaufanct pbacehntthel @rioteieDy (iii) causing
epcodi ng,a protein_consisting of 913 am no ggi :
EhEnbant AcCBBUR BN REPORSRDIRGNS RSB C dndhe same time,
&Be&§eex§eeeéal 2Rabofo NV: 0d300dnt | &idgrganed dHnmslidg emtigen-
a human 5 fetal brain-derived cDNA, encoding a protein
8688t VENgtbere 191 LhnbachaceoRCG IR PIRidEE b inganted burden

§ﬁ°§ﬂé°8&tiéﬁ€ EE@%QSQGBE guick switchability to another
therapy and the like. Hence, expression profile analysis is
expected to possibly make major contributions to the molecular
diagnosis of cancer and the development of molecule-targeted
therapeutic drugs for cancer.

The DDRla gene (RefSeq Accession No. NM_001954)'is a gene
cloned from a human keratinocyte-derived cDNA and a human fetal
brain-derived cDNA, encoding a protein consisting of 876 amino

acids (RefSeq Accession No. NP_001945). The DDRlb gene

1



10

15

20

25

3¢

35 .

and the DDR e gene are known to be expressed in cancer

cell lines (FASEB J. (2001) 15(7), pl1321-p1323)
(hereinafter DDRla, DDR b, DDRI c, DDRI'd, and DDRl e
are al so genericall referredt0|o as DDR1)

Fu??%%"l‘% -cep 5iTs Al yedd 134 79 bgoasg%et%owh from a human
—gﬁﬁ%\cﬁ%ﬁjﬂn mcoﬁ%goz5§.%tgﬁﬁ @&?@1%%%f 913

es a pr otein consiSti ng of am no acid
(aemeopcme@arrﬁan%muesezmamp m@zﬁr@@te @&ﬁe%c gene

a(]%%f% (ﬁss&%%ﬁt@lt 3@&3?%2‘3 g f b&éﬁe SEQNELS efxac%j a human

rrBof M nd aci d

Sﬁé{wmﬁ:balm-tm(lﬁ)%‘asbweenéoﬁahggarproh@mg@c)@msstmg of 919
the, DDRI b gene (Ref Seq Accessign 13137
ATPDAA I &t Somh PO esegaelo %?Q?%?%O@bns.%% %’é}’fﬂd gene

0%1 nd e FHAR %ﬁén‘iﬁ a(r%ef]é%QnAESeﬁé' %%@ssw P37268er cell

I's rat gene as a honol og 86% i n terns of
bhls'@$etﬁ}@’ﬁﬂe Jand2@020 ﬂér(ﬁﬂogpléilambfé@GDB%ﬁmexI@fﬁer DDR1la,

G Sptse SHVER g Seshabiite atRi e ragnfottly referred to

NEP,DORIKE, ?iEKSheEH{&Ee a@dn&iﬁﬁ@?gert@lmgﬂm;gdlm tthe the DDR1b

DDR fani | the DDR f consi st s of e%lDDRZ .
(IRt Se Prsessipe QPsoNﬁeﬂ%?ﬁ%%ﬂ 15A% e‘?%‘?‘? ey which
%gode?é Tg%o@%bcaﬁegstina 88l h£i Wﬁélaﬁd@f(ﬁ@@eq

ene; proteln enCoded by the DDRI b gene has
chaaawnaﬁlods N&d@édfillét- weBris meowssdenadiasoet omology of

AR e 100 s B ReR 0RO R S L LT aboue 031

lih keows b Bedacsagtianseqgtibate btdidishé cDDHED Ridhe30 A rat gene
domai_n of Shc %O‘fi ci al Gazette for U8200307018 . The

fancdiogousntedEhenPORLE peRe ¢ (RRFReRACCE SRR i NM_013137)
%'l%o3ée@5' eqoﬁeadswhileg EndPad® AhASt e Asledting of 910
bet ween t he 505tfh and 506th am no aci'ds and bet ween
telmd N6 Bich deandRe66ehy Aniassacn dio of NE %37%)6%)te| Fhis rat gene

d th |
TareScheBtabls, OB sBeRE SenFS R P e R e -
Wombeogy 2ft BBogequeBcenf tofms hef Sifiho tal:ﬁi tﬂquefrfde to the

am no acids of the ﬁrotel n encoded by the DDRla gene
iDPRIGL genEut cERDyDRINDLIRRE Idhich FeRs élaéfé@@eﬁé@on such as

#RRI0S £AY Oheg, aE’l:Eg ?g;ﬁi .ﬁfl@s,DQg-i'& CIR} PRSI to the

protefn cohsisting o am no aci rein s the
PPRuEamélyonthet DR OAMiBY consisteics RY espbitiRy

to the O 586th am no_acids in the prote
SResAoRbLoENEBER LS Rhe: SRR Tkt dip AR Lt 2 DOR)
IRENDDACHUGERHUEHCE §PNSEShd Near Rint2 &AM HW mm]des .gene; the
DDR1 is a receptor whose ligand is collagen it is
PRERALN @nt:ﬁa?dulaﬁntlb?nlap%b Ferhagely iR acids added

' Séﬂ’végﬁl £H%a5%5€ﬁ' Qﬂdoéoe% o8 acfsyze ’ t‘é‘?é %oteln encoded

I ncrease | inase acfivity
byt theeDDRlar gergi orLLINRACES aawtegruence 1ncluded :Ln the 37

amino acids, is known to be a sequence that binds to the PTB
domain of Shc (Official Gazette for US2003070184). The protein
encoded by the DDRlc gene has a sequence wherein 37 amino acids
and 6 aminoc acids are added between the 505th and 506th amino
acids and between the 665th and 666th amino acids of the
protein encoded by the DDRla gene, respectively. The DDR1d

gene encodes a protein consisting of 508 amino acids, wherein
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phosphoryl ation (Ml . Cell (1997) 1(1), p13-p23). The '
DDRI b gene is a gene whose expression is induced by

the cancer 15 suppressor gene p53; it is considered

that cancer cells receive growh pronotion signals

ftrhem SBREmCes felomashenhlhtenent Cofexminal amino acids of the

pho Qrylati / nd_e

BHORBAT B3 By KPP BORIR cS9nd ot AR Ly o cher
(22003) acAdA Gequeh289cpha8fiyindrusf heramirey adidss allbe DDRle
known t hat 20 apoptosis of cancer cgel i s induced, b .
iGRAG (SPLO8e St %&%ﬁm CoR3t§HiRg g tJ{@ IS Aol wherein
_ﬁi_ﬂ%’?m deglfc@chB%eQB%ElﬂgﬁbJaf(?W%miﬁ@(@id@%@%ﬁﬁﬁﬁng to the

DR1 géne is known to be expressed in
dbfithatoc 286sh emliine gcbis povh mrdhein quamied by the DDRla

%E?]’%lsF)%%%tE%glggzi bgngn&?h S WL £ P %@fﬁree%%%%isting

vari ols ot Nér ¢ancer Cells ficial zette for
WI5&B7 kddnandcidkli ci al Gazette for WD 03/085125); it

has been reported that the . gene is one of the .
genes @@gﬂqufBrr?ﬁ@PH?ﬁdﬁ@%%%wgﬁé%n{1%§n9é§1aQﬁn' it is known
Q‘h%%shf%ﬁnﬁghdiﬂg Lengoconsss (S dnsi aitt LAzt adf @egion of

US2003124133), one of the genes useful for the o,
BDRInodDPB13dsandtivabedenineteass criecthe lddmas activity
O ficial y4 e, ) enes
&%% &&zggrg?hghéiﬁég%§¥§i%§§é33$%£%ﬁ%gﬁﬁ%gaﬁgﬁgﬁghtic
pansphor@bhtdonl (Marettell o(1997) O(BH5323-p2H) .onBhef DDR1b
the genes useful for the diagnosjs of (§¥€g$a cancer

0

OEPFi iFaP E8PEt YROFB SYiRy D39 207 78 . 10 o Chpcer

5hepkBYeBY §Bne3p3Ber £ri Ss acsid R dermiyt fmcersakals receive
drug that targets a nolecule specifically expressed

gmowshcprometien ahdnahatfromRRRD camdy atelanhgnsgment of the

TR biti . or 0
PRieBhbERTRsLen BE RS (URETLS I Bty 2o The
pﬂ@bbhﬁ&yaﬂﬁioﬁSgﬂbAE’s énbjr ,tli@gkibglami e:cdflaqltm f(gxma Wat (2003}
the DDR1_gene exhi bited remarkably ,h upre at
844FEsPAABPTPLANLL: (HARSIMGTeN 4¢ BeoRdsockAGHR, that
QWBpLBEi saBECEanbR) OLELT @l 1 £ AMcfiiced WYY iGRIASNARA type DDR1b
pancreatic cancer. The present inventors also found
deprivedagfethtekboRie 1domasire prreshnd dins DPRAR JEMBOne (2003)

ane t el d i.5 suitabl nt.i.bod
P2 rBLe BaP el TuflT orthet Mot 585 ARpEngeHs s known to be
8gbiru¥bbydt On SoPRrEss ddwcdiPRle JIrot @l lf Gretvitdn Didffer. (1994)
as therageutic agent for cancers inh as
I

usef ul _
Biehbt BANLATPLL93Li ANd ceih SO dBIBFediaPe sRERssed in
bﬁ?ﬂoﬁé%@ﬁeﬁ@aﬂé@ff@@iisc GRS ia 1l Tt & dr 85677144 and
The present inventors conducted further investigations
pafedian @ht;&tﬂa nﬂ¢ng’§lO SURAQBEISED )i in i g ib@gng reported that
PRRlonent gl 2l 09,20t Padte i UL AR YP el Magnosis and
treatment of breast cancer and lung cancer (Official Gazette
for U82003124133), one pf the genes useful for the diagnosis
and treatment of colorectal cancer (0fficial Gazette for WO
01/22920}, one of the genes useful for the diagnosis and
treatment of pancreatic cancer (0Official Gazette for WO
00/55320), and one of the genes useful for the diagnosis of
ovarian cancer (Official Gazette for WO 04/22778).

- Disclosure of the Invention
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Accordingly, the present invention provides: 20 (1) A
neutralizing anti body against a protein conprising the

same or substantially the sane ami no aci d sequence as

that shown by SEQ ID NO 1, SEQ ID NG 3, SEQ ID NG 5,

SEQ | DTHar? dis aSEQrobgNd=®andrfar parsafd dmp itdat targets a
t her eof, or a sal.t er eof 2) the neutralizing

TGO GEesiiealin copranses, Mrdicss SaknTaash ehat
tiehAREPIRSIcer kBRI ebytACiANibyti@sul ting from the

col lagen binding to a protein conprising the same or , ,
subst affi€aPr@seht IBFENHATRoCARACERY oft tipyestigations

shywn, 1R %ﬁgEabPB%QSCJ?E&é D NG FamsiAd P MO redd@e, took

I'D NO: 7 or or a partial peptide thereof

orote oA tthehéretf th3b tBy DPDRL npene axiribiig ethtiemadykably
descrihed i.n (1) above,.which neutralizes. tthe ¢ I

OB OIE e sk e RatPE L nedher L e diad M e it cancer,
ivadiia® tenaepl Otb6lBre6OPI i Samget helwiicalicer and pancreatic

substantially the sane am no acid sequence_as that

SROGEFThy BER) PYESeRY | InwRyqns sy, fopnd bhre becapes the DDRL
EQs! : |lpRAiid&nd i tabl

SRIFoBroBRoE a3 ¢ PYedalyonst, fiigis’ st Bnd 1s suitable

ast ebodptdbedyi bedgehn, (2)DRR1{3utatsohier ingveartdibedyn&aving an

col l.agen is type 1V coll 5), t.he neutr.alizing

SRERROGY B tPPRens nthe B REOtadt SR Vel userul as

mBetrepbui 60ageht bPslY ¢sncdraindidivdis dgRiatt dadmeey, ovarian

pol ypepti de whi ch, am no acid sequence is fromthe 22nd

F8NERE, ZebPReGEaL NERNSHownL WY SIEDISS RO Rgncxeatic cancer
t id rs t 6

B B ErRe Gy aso e tors| (neabetbyrper

thvesDhgat homsi baséd romethiosl, firadifin), tsheceededalinz prgparing a

i body, d ibed in..(1), wh i.n. th tralizi
3Rk oBEYE FETEE LT et B by s S eered thé Besent
navenBiozl ng anti body described in (1), wherein the
neutralizing anti body is a nonocl onal, anti body, (9)

the neBEFRFILRFLY arfthd REP IR C ATER GO PrOVARese n
E?g)At eRCEL T 4 {74 Nh@Hd P aiiz'l.ﬁ Iau%gﬂtiéﬁﬂ( %Bhb?.@..ging the

e neutralizing antibo escr i
shme eon shiestamiiakly Zibey same REodyd scidhgegeence as that

Sovnony s TR R SHE D D SeR0 B BB, bR 28 wo:7 ox
SEbStaNtG 2 ) Yokt he AMPptAQer e reeguenca aalthahereof,
?%own by SEQIDNO 1, SEQID NO3, SEQID NO5

Nehe mpuisEd 3 ngantifody gescrdbegepni dét abpasr which
Ayt dod 46 UpogelAh A0, AIARRRL B B s
Hod desklpgam diaslinmtt s owrdne iBEFQomprising the same or
substantially the same amino acid sequence as that shown by SEQ
ID NO:1, SEQ ID NO:3, SEQ ID NO:S, SEQ ID NO:7 or SEQ ID NO:9,
or a partial peptide thereof or a salt thereof,

(3} the neutralizing antibody described in (1) above, which
neutralizes the cancer cell growth stimulation resulting from
the collagen binding to a protein comprising the same or
substantially the same amino acid sequence as that shown by SEQ
ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9,

or a partial peptide thereof or a salt thereof,
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25 IDNO1, SEQID NG 3, SEQID NO5, SEQID NGO 7 or
SEQID NG9, or a partial peptide thereof or a salt

t hereof, which conprises the neutralizing antibody

agai nst a protein conprising the sane or

sis ttdmet inehuity aflhe isgnentibody adéscsidepierice & tat(3) above,

shown .b EQ | NO 1, . SEQ | . D NO5, SEQID
S sBeceaTIaokE o5 tyPs Do cauiesdy 00 heroot
of5)a t3 hehh@ﬁa&@fzinlg_( &ﬁiiﬁ@d?pﬁdﬁiﬁed niducer) above, wherein
conpri sing Q neutra 1ZI ng antl (0] L. a I nst a r el n
& meditag ligd nga At §PodVinks oFR | %ﬁ/frl;bqgﬂé %%%@59%355%
' c t h b, NO: Ay, R2nd th
R yPRiBRC Rl BRLa5 100 Medidhed P EgSg e 22nd to the

ddrGthalofpepaitdeho8s biePBOfIBING: 31 & maridal peptide thereof
a_cancen c%‘l grt%vvth suppressant conprising a

K&ty EFiE HESTER f body agai nst a protein conprising

tfeg saeenentsdbstanyi aht bodhedsad®ised N adi)d prepared by the
sequence as that shown by SEQID NOI, SEQ ID NOG 3,

@E‘% ipmgaizatsen petRes7 or SEQ ID NO 9, or a parti al

S TQeFEHedﬁehE?tEEQEiH% u§r_1§ﬂ5$d§ hed £ ibdd In A198N6Merein the

prophyl actic erapeutic agent conprising a
meutralizing antibody agad reelycipratleiantcidgsivsi ng the

ne,or _substantiall e sa am.no i.d qu
2Rt Bronh e Eie Ay R o B Rl R AR e RBIE R the
HEQLrR1 NG AgoanSERbUPY NO: &, mdriociiortalparitidodygpt i de
t hereof or a sal,t,thereof,%‘g16 t he,_agent described i.n h
((fé) thghapetrat heing preribedy, ri dé’r,( variigrein the

114 r NEETa Hiih CARE &ntAlbodiancreatic
ggﬁgg?ll%%§ gﬁ%gﬂﬁggf fp?oabh%/l actli c/t henr apgud??c nmet hod

d¢dfpr tbengeut sahiining saetibedy tdescoidadlin 4d), wherein the
effective.anount.of .a . neutralizing.antipody against a
B?Bﬁgﬁhléﬁﬂ%r?gfzﬁlﬁo?%el%aw]'g{ﬁ&sad%sﬁ%&r%al ly the sane -

ami noaamkdiSQUELH Ceomsrifig Shawutna 1ISEQnd Ro@bbdySEQainst a
ID NO, 3, SEQID NO5, SEQID NO:7 or SE,%ID :9, or .,
ErEE?%PaFOEBFJ%?H’Qg_t‘Fm e%ﬁffl%ro% %%Pitat vt . CegyF gmine
48230k qulRbLr 21 Zh Y A asly SEAINSING 1 B 1D NO:3, SEQ D

conprising the same or substdntially the same ami no _
¥O: 8, SEQUEDCROaAE ¢ha3EQ NGNS ,SEQ@ lDpeatialSpepthde thereof

NO: 3, QIDNI:S5, SEQIDNO:7 or SEQID NO:9, or a
Bﬁr?iﬁgbet??ﬁ%ofhereof or a salt thereof, for
PLRYUSH NENBa GRALSE B0 NP istid iG] tdepipaietitiec the agaet or

The neutralizing anti body of the present invention is
geRFEANE R 11 Rt he RANG AMigIc ASIS SeWenase as that shown by SEQ

PHeNSN1 | OBk I ERLIEM, o APRRNY, ek ar Mo (f ¥ sEQ ID NO: 9,
exanpl e, Dbreast cancer, ovarian 'cancer, col orectal
cnngepartiml pepicide drite o reats saddndhereods ahdchheomprises
Lﬂgeﬁeutralizing antibody against a protein comprising the
same or substantially the same amino acid sequence as that
shown by SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or
SEQ ID NO:9, or a partial peptide thereof or a salt thereof,
(13) an apoptosis inducer comprising a neutralizing antibody
against a protein comprising the same or substantially the same
amino acid sequence as that shown by SEQ ID NQ:l, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a partial peptide

thereof or a salt thereof,
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Brief Description of the Drawings Figure 1 shows the

effect of type IV collagen on apoptosis induced by
serumrenoval . Figure 2 shows the inhibition of

col I agen-induced cell 35 protecting action by the ..
abeRl [ casier gellyc B5REEhaRUPPBRIGS IR EOMIIRISHiNg:  peutralizing

. , i e i i .
0 SRR, S hent e gt O ansiady
dfhec (ladmegeminedacéd seljlenpe caecthaly sieewrorbibySHEhdD NO:1, SEQ

b .rabhjt _polyclLcn apt.i body on t \neer .
3’%%%%@@&%%&“ gkﬁdgbf’g‘;i):één%’éﬁfﬁ%ﬁ Y lor a partial
IgBtRildeO R hA rRb@t BirNaCeARE | Shefedhe sanme or
substantially the same am no acid sequence as that ,

sticiin abyageer| brehylastr/ tharpeut SEGIHNGIPRERNT 2

| RPa i‘}ringEinthBIQggaégfﬁEEngf E5t & 15 Tdnp &8l e same or
to as the receptor used’in the present invention) may

Eubs tandtield ydehevsdmér amino catid (sequendreps ddte shown by SEQ

| enocgyt rv el ol ] cell reatd c | )
S8 FR2L 80, 367 M6: 801 brat Ao ! srBTEIRE Bl e 10 woso,
el @eﬁﬁ&_ﬁ:iﬁﬂ bepepithehépbofedt , a sl £itheaRid s,
endot hel i al ceIF, smpoth nuscle cell, fjbrqoblast, 15,
1160 o e 2gRpEcHiescTRBRP oyt EL5) mihRreld) |thee Gencer is breast

r.opha c C - idJ er I

B e ! Cabeeb CEblordBla! Sddd e gt or
pegakerydcytenceypovi al cell, chondrocyte, bone cell

bl ast, t t | and I o
1333 Bcoebes? PrOSPErrerLr artertitie aithhos somRrg o309
BERGHA 8BErERY] . t6t £MaRhd] Orak adiERicttiald dnftRimofof and
the like) of a human or warm bl ooded ani mal (f.or

arufpRrélzénonent Predy 29AiRSt M RO IGATPTIAIEG §he same or
?hggtaﬁgfg%ygﬁﬁ%l SamdPIKEYS 29K dduddde)asO Y shown by SEQ

I'ssué I'n hese celTs are present, for exanple,
hDalNo:dy 889 pDrEdod, oSEQrH) MNE=h ,g.SE®IFadtCorky dxulSEQ ID NO: 9,

25 dal o} d l b lia, hi :
BF aRaHASELEh BRI thETERs off & Sk HRRGT | o
ebbpngahae 6£r&bebhtFdliz SRy Nt QW) dpaaety Sl Brotein

stomach, pancreas, kidney, liver, gonad, thyroid, .
gempbiatngr theopemerse¥ ovbsiAnnally dhe ssmey amino acid

PRk e AR SEAAS ST 0 095 g g w0 10 0

BEQrID ¥hyhusr SKD eEh,NOsybrmand pdrriajl pegptide thereof or a

eri pheral blood, prostate, testicle, ovyary, .. .
ERLEiReteofortet BBt @ CandasmpcRiiabeE io4fherapent ic

25

30

35

h4ént!ike, and may be a synthetic protein. As
substantially the same am no acid sequence as that 35

shown Bye SERt R NG NG antdhady £f dheqprescathdpvegtaon is
QQ&P&fgfor7the induction of apoptosis, the prevention/treatment
of a specified cancer (for example, breast cancer, ovarian
cancer, colorectal cancer, lung cancer and pancreatic cancer)
and the like.
~ Brief Description of the Drawings

Figure 1 shows the effect of type IV collagen on
apoptosis induced by serum removal.

Figure 2 shows the inhibition of collagen-induced cell

protecting action by the oDDR1lb rabbit polyclonai antibedy on
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"

of about 50% or nore, preferably about 60% or nore,

preferably about 70% or nore, preferably about 80% or
nore, preferably about 90% or nore, preferably about
95% or nore, to the am no_ acid sequence shown by SEQ

PRSI #37 ene PPREDBNIBR6s Weteh el cold tri@es Whérein

1y th d
R Ehos 2t BIOIRREBRES0 | N 1 Tor exampl 6.

pr ot ei Figopr Bsshgwbhéhabmluhx’emicbmrteﬂ cniistgemn-iiadured cell

B AEe eI ARG 1BY SHt SHOKHD PR ST ERAT Fbnbody on
aHd \Yalny:edS calPr et g&NHCEOMP[ i si ng the am no acid

sequence shown by SEQ ID NO | and the |ike are
preferabl e. ABestbMedatfor | EmbodyingthaiInyensien

sequenger, ﬁtéﬂﬁtco %9%? ﬁ% éﬁ%?é%&é«gfgs&yﬁﬁﬁﬂﬂyany ¢he same

sequence aV| ng a about 50% or noré
;amfn@r abliyy abquen6€% orthmat eshgurefleyr AHY IAbdit: 170%EQ ID NO: 3,

5 PP REL S, “Bbd, BDHp P b e ! G e
2B redCtd S8UHRECLSEOVSr NYysEQr RHOpT ettt Hevienitéon) may
can be nentioned. 20 As the protein conprising

Sebst ﬁﬁPFaF-Dyd‘PﬁbV%‘én%r% aFe ki ¢ SequdlRPetasyitRat Splenocyter

S8 BSEQURI0 00 S alL e, 2 0! Ay mesensid

amlho aangeshqmlshceeb.]s, tepsidestiain del1SE@pibhRdial, cgdd, goblet

126 or arAoSae Eibrval hy TP TR A FeddudnbEoRiaRs-

bbeE@yt@ Ney Sc ti@pdd)}% arienmirRf @¥edlll €e.4s, macrophage, T
substantially t ‘sane ani ho aci d sequence _as t hat

§ﬁéJvn Bycskh mtwasl kinl lan feldoi Masdqeide REWEFGPRLL,
0
RASRsY, s SRl POl i AR by o
abontir8€9tey anme, ceklef exseﬁ:dqblmoutoﬂ@%ﬂdasmregamary gland
bI bout 95%
e e i R P AT BN Al d e FPké 62 “pgponding

PREELPESH. c£B1 | her dif Bl 1N O @Gelubshareod, | ¥nBhehe like)
same am no 35 acid sequence as that shown by SEQ ID

<N€) % hm@wm@@qﬁqﬁ animedndifiosi ggampde, guinea pigs,

sequence ds %}ﬁ'dcf}éé*ff ﬁﬁi})ﬂfﬂéE F{l%%NSO%%%epémggﬁ'gsglﬁdmonkeys and

shiost Bk ) adt yartner issoe qmalwlruy:mfthaasa viefl] sasra present for

ATCRN o AL KTREE R SRR SRR KR L AT
Shpsd 28 1 Bl die T, SHBR AN @AGI] $eppekafpas,t BRklamus,
hypothalamus, cerebral cortex, medulla oblongata, cerebellum),
spinal cord, hypophysis, stomach, pancreas, kidney, liver,
gonad, thyreid, gallbladder, bone marrow, adrenal gland, skin,
muscle, lung, gastrointestinal tract (e.g., large intestine and
small in{:estine), blood vessel, heart, thymus, spleen,
submandibular gland, peripheral blood, prostate, testicle,
ovary, placenta, uterus, bone, joint, skeletal muscle, and the
like, and may be a synthetic protein.

As substantially the same amino acid sequence as that

shown by SEQ ID NO:1, an amino acid sequence having a homology
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shown by SEQ ID NO 7, an am no acid sequence having a
honol ogy of about 50% or nore, preferably about 60%
or nore, preferably about 70% or nore, preferably

about 80% or nore, preferably io about 90% or nore,
Refaan! p03hen m9sey opraberably abeutanklio ocmaiare, preferably

SRR SRRl PEE RO A 08 OF AL Rrefezably

sheitarfidio oramicttes efirefieeahby t dixbuis A% day ns@,| Ro the amino

NO.7, for example, a is ofein. c rising .t.he

55 5h SEHET SR AnoHBaPHnSERl TS Thel St E T can be

seqiesee@s that shown by SEQ ID NO 7, and having

substantially the sane quality of activity as a '

pr ot ei AS EBRPPrOLAGNt AeMBH PbNA TP N IdRdd ¥ Hden siggre amino
| ng .t | r q 2

250k Do fr Pt MG N M0 A, "2 pxemple, a

Plrowe iby cSEQri BiNY She anbawe Mreraci shesk gudrstantdwaliy d#he same

BRTREC R R B By oS AP R, S0 i

@b@étaﬁ@%@lgn’@h& s@helf @iabi ty AOUHLIN¥OEsTR Brotein
preferably about 95% or nore,” to the amno 25 acid

segneheénghbhn MimE@eD NGDenre thown by SEQ B& NO:1 and the

FepLi 9pgd rotein conprising substantially the
same gmgn%rég%% lst?equence as that shown by SEQ ID

NO 9, Asrsehsbghieiably privt edamec @apimicsiand dt Isequence as that

apove-nentlon bstantially the sane so amno.,acid
SBEHERE S0, T MR T b g 1 e ueaeg haViRg o homology
e8bsbant | 804 Yot Mo Sy bl yolabkitl 6okY o2SmBre, preferably
protein conprising the amno acid seguence shown by

gpent O/ Qi or greire heprafaabdne ahoute 85| or MrgenoRdEsgyably

' j u Ulg@t e Si .
T30 ol o5t Pt G SRR SRRy fRekr (B8, TG amino
Lend esedurndd cdlenhmdyo@EJ MloNCatli andBabiec 1ikeakan be
Al ignnment. Search Tool) under the follow ng conditions
T%Qgéef‘gﬁlcy = 10; allow ng gap; matrix=BLOSUMB2;

filterdadgHEProRsie r94%19ly Substantialhly the 8aR® amino
qual ity of activity s described above, |igand-binding
eid Hequenca @ ddatoshawsl bagSE9 IPoNOeRanfpe, exgpple, a

i | | . e
PSR Torpisin Fie Bp8he-ehE ohbn SbhPaRRLa1 P che same
aftilrlo caildageEguenaet ias thet showndBygSEQPDDSHOOr §) adhdnhaving
.Q., .activity to under .phosphoryl ation by io ,
ﬁ(‘ietg%?d’féﬁ%ﬂ ﬁﬁeoﬁagﬁd TRELENKEY 3R iVhEY| fRed cBROBRLD
dEHA 1oy thaURstidR! ahky sbﬁﬁeﬁegesﬂaahlby 8BeNSptNGL3 and the
the activities are qualitatively (e.g.,

 Igesiagieo pizedieirpbde - phar nmacol ogi cal | y)

30

33

As substantially the same amino acid seguence as that
shown by SEQ ID NO:5, an amino acid segquence having a homdlogy
of about 50% or more, preferably about 60% or more, preferably
about 70% or more, preferably about B0% or more, preferably
about 90% or more, preferably about 95% or more, to the amino
acid sequence shown by SEQ ID NO:5 and the like can be
mentioned.

As the protein comprising substantially the same amino

acid sequence as that shown by SEQ ID NO:5, for example, a

8
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equi val ent to each other. Therefore, it is preferable

that the above-described activities be equivalent to

each other (e.g., 15 about 0.01 to 100 ti nes,

preferably about 0.1 to 10 tines, nore preferab

tlbreéiqlrwprﬂlﬁlnlghéhauahPVPaFPV’él‘P%%@ o?%b%#am'tlt?éslé’ the same
t e e t the

Ao T, SR 2P PRCCENETEath BYIH0 0 A 7 apd having

reedsirserid@]l lof thiee samevguddstyi bEdadl indityy aecta \pnqteln

can 20 .be rfaorned b net hod known r f .
Rsisin9 Ahe PRATIROBFLG BPOUTROR WO i Rt JAL p: 5 and the

Uﬁg@g@&e orefichhpakly, for example, each of a |igand

such as a collagen and the receptor used in the

preser esen?s FUbALABE1ALl ExBhRsSURS AN INQ Afycd sequence as that

AP SE Y9209, S0 ol Coldiond KR nemotosy

toefy abdaied 508 bhemokegaprefengply abolt D% xy awded pgeferably

SRREAT08 BF: PaFEm ProvereBly ey aliF amens  Reserably
aboiuxt 9oe ek hbeepbpyereesis v basout waw ominidrd, agoAthe amino
and the above-described receptor with tag B.s

RGN SEABENERt ahevn BWJISER TR hiand éj'{?ot]d-llﬁ?ed:ains be

flehjt8 S to a Western blotting procedure using an
anti body agai nst tag A, whereby the anount of |igand .
bound &e the peoégi@rcemmxhsxngrﬁubqnanﬂaaihyniéﬁtseme amino

can ,be neasured vity t .

RO ReMbRarF one: EhaE ot o S SE 8 e o e o
pebhetinkaempr peingethd ib®Xaidres idriedl MRibya@nti@lly the same
descri bed in Methods in Enzynol ogy Vol. 200 Npages 98
gBingracidgsaquence ettt e lehean tae s 0:"7, and having

I d i

BUSLLbERLYy, 10 SYATTISL LSS Ay Brhin
merMa@dtMQMMk@)acaucwaemnde sbower liyn$EQBS ID NO:7 and the
; {%reofé IS gxgﬂgfsed as a reconbinant type protein in

hitfaf e R FSS Feacted with a ligand such as a

col | ages, s@bdeintdd Ty e eld Sndi® dicidupkgdehte as that
prepare a cell-free extract, and the extract is
Sheimdpy e2E Qi TRAtNQ: Ysiary wwﬁ%ée&v@medyam@ a homology

SEOLNLL OF s POSP I Y atGd, e%éa?c%f;;aﬁéﬁl o} bren B%%gﬁpkeferably

i nvention 1o producéd “can by a co
&bmmWITﬁﬁrmximaxﬂg,préﬁhnahmylthnthm%oaramdrEheptefe;ably

sin ant hosphoryl a S anti bod
e, B E e T et AL 958 SFnBRE” pPBsbRe amino
ddmEnde@iencd SshdwitIbidsatghatp aca ccahdedhsutiekascah be
pr ot ei ns conpr|5|ng i) 15 an ami no acid sequence
Wﬁﬂ@h@ni er 2 or nore (for exanple, about 1 to 50,
f
preter | mD % IOe]JTr{e r T4 %%%5@@%1?90%9. dah@ amino

10, sti Yy Severa

- FridseqlErsteed S rddmatt hséloam by &EQdIPeiOel¢efshoarabple, a

ﬁ%o éf%lggﬁbrlsfgg the above-mentioned substantially the same

amino acid sequence as that shown by SEQ ID NO: 9, and having
substantially the same quality of activity as a protein
comprising the amino acid sequence shown by SEQ ID NO:9 and the
like are preferable.

The homology of amino acid sequence can be calculated

using the homology calculation algorithm NCBI BLAST (Naticnal

9
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IDNG3, SEQIDNOS5, SEQIDNO7 or SEQID NG9, (ii)

an am no 20 acid sequence having 1 or 2 or nore (for
exanpl e, about 1 to 50, preferably about 1 to 30,

nmore preferably about 1 to 10, still nore preferably
Seardrent for Bd.o8erhapilngyatnfiermatiten tBasie Logdlndldangent

ence, shqwn S I = .
NSRS el oErectot tPRERS, Sy Yo (SR Bangy = 10
SEUANICRy Eﬁlp:?a!ﬁalﬁgiiFBLOQU62ﬂf):tl?téfﬁig=&)@'ﬂpl e, about
1to 50, preferably about 1 {o 30, nore preferabl .
about 5 G*EOP1EEi PF AYPETaRFER %bﬁlgﬁs%\;%éiua(lf%% of) activity
HENG il Shb USQE?SHdLBiﬁ&ﬁF\%@@@ivﬂ@ﬂé& SRMIERGE for
shown by SEQID NOI, SEQID NO3, SEQID NO5, SE
D NeIEnsr (SEO ERample, type Brcakiagemcityprseddesed lagen, type

) ) |
A BoaiRabenosood TOEGH A Gkn Bl & APdgeh; Hyle v
Hollsigelnl, mgpe prefeceblygespyescti¢ilties F)g rendengo

e LTk, R PR £t Mg son o
hRMNAD st SR LPi DY Zn8r e REQIR NG He (MkeAta¥bROmentioned.

aci'd 35 sequence conprising a conbination thereof. 11
Vindstantamldy bbedsseguenehbity merns tidwmt ddiepsdigities are

A . s .descri i1
%ﬁ%@ﬁ%%gésglgeﬁgf oh gﬁggLééﬁgiﬁél nggirﬁggﬂgﬁ%?é th%ly)
leigutitrallean. tAsespkcother exdplrefoafe,t ¢ decppeferabdd that the
in the present . 5 inpvention, for ex | e, a protei
égﬁﬁ?rggﬁﬁrf-ﬂéda?ﬁ%"ﬁ%}%s %m‘@%%fp%%oq °r (e.g.,
RMoode @.Bioks'ﬂo@oﬁpmé§}rﬁkéfé%éﬁﬂj“hbdﬁﬂ @.ﬂﬁ&%ﬁﬂ@?times, more
shown by SEQ ID NO 3, a protein conprising the amno

pepderaiEnfeSshowd BINSED IIINGIS quantdtative factors of
FRUBE! 8b0gy s Lhes AnLog, acd disedianat: ShOWRY: 3500 the

éinfo conpri si uence
mboaBubyr SEE) 4R N6X St doidtsein, keaycde ki fifierieinaned.

For the proteins nentioned herein, the left .en -
i ndi cafe8e2PHECREREr A ke (%{?ﬁ‘f?o-qeeﬁqﬁ%h?é% e activity can

bEIPEre8EnéAdheah SRetiibd Kndwil BdW S, CH O Kanple, EIA,
term nus), according to the conmmon is practice of

pepundereetpipatiom. orc méthaddmneas theggom t fpecifically,

resent_ipvention, the Gterm b
PaFogsmbIYF otah ooty T3Id it MY 2 B ldhofh Bna ehe
agteetor GRNER) i0rt e pesdant (irs@R)iorHdrse expyreRsien tBea tagged
ester,, a Cl1 6 al kyl group, such as nethyl, .20 ethyl,
Fesrmpimant Seyee BACIRIN b animal, cedlE oy RF oEPﬁyl\fa% FLAG,

EIQUPVS,SU:ﬁyhc?SHJQy&H’p&{E ﬂil@é‘%r@’@s@@xﬂhe %agbadded to the

aryl group’ such as  phenyl” and a-naphthyl, a

bhemyd - Gla@ &l kand grlvuamatddes] Benthe rgseépsoenesedl in the
Cr 14 | kyl h - hyl - Cl1 2.

el B B B RS AR Aren an

PhivibSFY Qayaidtyltag B, a mixture of the above-described ligand

~with tag A and the above-described receptor with tag B is

30

35

immunoprecipitated, and the precipitate obtained is subjected
to a Western blotting procedure using an antibody against tag A,
whereby the amount of ligand bound to the receptor used in the
present invention can be measured.

An activity to undergo phosphorylation is measured in

accordance with a method known per se, for example, the method

10
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25 group; and the |like can be used. When the receptor
used in the present invention has a carboxyl group
(or a carboxylate) in addition to that on the C
term nal, one in which the carboxyl gro is am date
stesaysifed finedetsodbstni BeryretPdy Yaik- Mﬁbe;ﬁa&e%%d to 107,
he S t t
R o & Byt bREER ifeoh' | SeciTatald9, BF gramples
ltihee refceptexanpkd, inathbeprseent Fwdrierorr daving a tag (e.qg.,

SRR Misine Yoy niYFe BB RS grotpl Dok PR (i MG tetminus

AP oFG 4 s axpe8sthes 804 f&&rblﬁm{$lﬂw&@)ﬂo&§dlﬁuﬁh animal
3s is protected by rotecting group (for exanple,

GPlésa@ylld ;2agi:@dpwsb£ha ablEN® SHHuisy 2 SrdH agsNa atter which
t% r%lelg.roﬁgeoﬁl {13’{;0 191!: aéq%élrle-fz.‘é%ez?' xt#act, and the
protar1mherer1 ernlna 7 Ut am ne resi
wht&hct51prmdmoadpbgctpfﬁa@gﬂausnng\an aretsi - ﬂa@emntlbody The

converte t ogl uta c aC| ein erein

SGURTE QEnPRePBROBYLALE o R S ol s et snvent ion
b%@aéeaecahoae q@gntﬂﬁlpé& &ywnzomguqmmm gicatpd (e.g.,
and the |ike) on an am no acid side chain in the

Weis&éeghebilot pm@t:b@@ egnd bgh%ml:d@r SHHING @pestdcphegphorylated
g&EBBﬂFOEn%BHB nd $le& ALyl group such as a Cl_6

ano as a forny1 group or an lo acetyl _
group, Eaaﬂplhs bfkehe reoxptagatsst pirottdien peesiends invention
[

|1 ed whi ch
B aPniBoMide: NEForerd TR A BIStSHE gomerising (1)

aﬁphmﬁﬁooéciaesé @'hassity i1 dhe d el (ferceikbaple,
(the parti al ide used in the present 15

ahoeht Lohp, SQnprpgf@x%blxpeqdamﬁe bta ROf HoggoprgLerably about
%eggpger 4sed ﬂn@régz %hsf%wgalon( 1 Reis§hally no acids

the sane pro t he foregO|ng
demepédrfnsmdth@ aﬂnﬁzanm@tsaqumﬁe ahowrcdny IBEQUIBINO:1, SEQ

BoNGF Ior 55a0ER M o S Mo o P g T Mg (1) an amino

gtid s8BLENCO REIPIAP Y HOD r TR (Fux d@:raﬂquneabbbout 1 to 50,
200 or nobre, amno ~acids of the constituent am n

prefierably hebeegubrice 3, mare Ruedarablys épouk tlhgo 10, still

LS5 SPLEOYIFL R T )3 S o g €0 e

&nmenacicmvmmme tdtownlbypand do cmndi,stSEQg I6f NDhé, SEQ ID
22nd to 416th am no acids of the alggo aci d,sequence
Rohn P52 SHO ¥ 7 145 SEGSEG N9:No 31 14e0arpaRdng aste) sequence

RN 71 06 SEQ 4 Ihd¥Q@ 1 @ xaBild , alatiRefR! 1dedt Ber epreferably
can be mentioned; in particular, t'he olypeptlde

dorist st ity 39, trhmrezmﬁerabﬂm Iﬁb@nﬁtnd &9 d9,oBtihd mgre
epf“l':r 219139 Ssgv ra%e(lsrl: m%)b%mgglg ! %JJ}B)% ‘i'hs%rﬂ@ﬁt 5.?1' the amino

- acid sequence shown by SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5,

SEQ ID NO:7 or SEQ ID NO:9, (iv) an amino acid sequence having
1 or 2 or more (for example, about 1 to 50, preferably about 1
to 30, more preferably about 1 tc 10, still more preferably

several (1 to 5)) amino acids substituted by other aminc acids

in the amino acid sequence shown by SEQ ID NO:1, SEQ ID NO:3,

SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or (v) an amino acid

sequence comprising a combination thereof.

11



thereof is preferably used. The above-descri bed
partial peptide may have 1 or 2 or nore (preferably
about 1 to 20, nore preferably about 1 to 10, stil
more preferably several (1 to 5)) amino acids del eted
35 frorfhefe afhiaws neciagide §eeHercehépethsested, eletpd or
: rahl y . u 0 f : .
abace Ay o T BB anbt? g, {BEECESE 6 W insertion,
Sgletmiaro @acigdsaddad ibo tikenoansnbjeact dtgeljlmeitcation.

th f 1.qr 2 bl bout 1 to .20
or e pri GRS s SAEmBLES 98 CoF: FRodRrEr ciied it Ay present
sayesdidnl, f@r5)ekaripileg actlaeatémﬁeebﬁﬁri@iﬁ@etx%ﬁMno acid

aci d sequence thereof, or or 2 or nore (preferably )
atrfienc] $hoyg, by SEQpEEf NPabl yaapbRtedn t ePmrKising |the amino

| ver,a Sthl t . . h
T R g LnoRaY YR 5o Mot TPfo il SdiRaiaing the
anide iavitdheeamenceashdwsehiyeAEQ ID EOe edd .prafreirheomprising

rtial, pepti.de used in the presept i lon, the .
Qe e B gty Sk BRore YD1 Foggeotein
Q:ﬂi’rrﬁﬁ)ﬁ)@i@lge theCoRiho aBiaNkdquén&ENSRIwOIbRIBRSIIS NO: 9 and the
(-COOR). Furthernore, the partial peptide used in the
gridsemar B inRrnteRed- | i ke the foregoing receptor
used. | o €nr 8368L1nk WERL] Blod P LAC P e end indicates
partial peptid eérein a carboxyl =~ group (or
cdreh dqfleainé huiss (pmésentemninuppsand orhetiisghtt kend tislicates the

-term.nus, ,a rtial, peptide wherein the amno grou
SRS, dPAPRARY Bt REPLRRG) { cAFeRRIRT O the Eotmion
PRElitaRienefr pepeUad d6s2nPEDEELT GbDYXh2 REeEeptbirndsed in the
group, a partial peptide wherein glutam ne residue,
wFeSENts ipventided, uEm Ereavaipuamanh N ane@f mlcanpoxyl
[ a n co pyr tani.c Ld, (a
P S OORr oS R P R e DL R 2, 2L, (Fgpig) or an
ebtam (a@DOGB)acid in the nolecule is protected by an
appropriate_25_ protectin roup, . a canjugated peptide
such HETGna@S| B tal FRE SSEET 5 copftiot | oA AL S AS methyl,
elai, baupdobPe| ei SopAdisy1 Nend i kbutyihe dastd Qﬂycloalka/l group
peptide used I n the present invention can al so be use
89CBNaGNEYgLAPEREY herd BYPRORER ¥t iddtyiz ASYSagrgupfsuch as
receptor or rtial_peptide used 4,0 .the 30

BEok T SR ErrRhBRYLS 2 B eE 47 ik Mroutl sueh s benav
whéthpheh@shyl£. 8.C-1Nergakivd gtctp eughnae afi drn8phthyl-C;-;
bases (e.g., alkali netal salts) and the |ike _can be
alkyl 9RAUBHSEFRI Y ENAIRLthckegihi e & Biyadeylorymethyl

§abhp; askd PEed er 1168 cdfseddilusad ts include, for

exanple, salts with inorganic acids (e.g.,

35
hydr ocWheR | Eh@icrerephiss piasd dliadihe  RRedestr davensdpg, has a
§g££8§§f gﬂéup (or a carboxylate) in addition to that on the C-

terminal, one in which the carboxyl group is amidated or

esterified is also included in the receptor used in the present
invention. In this case, as the ester, the above-described C-
terminal ester and the like, for example, can be used.
Furthermore, the receptor used in the present invention
also includes a protein wherein the amino group of the N-
terminal amino acid residue thereof (e.g., methiohine residue)

is protected by a protecting group (for example, a Ci;-g acyl
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acid) or salts with organic acids (e.g., acetic acid,
formc acid, propionic acid, fumaric acid, maleic
acid, succinic acid, tartaric acid, citric acid,

nallc acid, oxalic aC|d benzoi ¢ aC|d
mésl@hf i &acaaka@@wzeﬁé‘ém%rﬁ Eogavd) 9EPYP RE an acetyl
e C
o6, gheCthEC ERKE] L2 Sl bl SuRLER el X el
pgrl@dtan'edef reaithe, whovie- mSmdeBIect:édy slgaviigesdss valo, has
umans or. o r.warm ooded an Is et hod
e AR N 2 i Ll W L L R

pioddsedely ¢BbEUskAGpEe | I-amsf orsra,ntaﬂ QrdedP girdupy an
DNA that encodes the protein. The receptor used in

fnddpredengrPRR endt olndple grAUN Al REigdnoLgreyp gpd the

ht . ther S c d
358 po' 2 ERInS MR PLAE BLDGH AT ot REACEARNEs protecte
Wyeant hpprepeps be pmmmb¢tnnqwgmmﬂsdﬁbn exanpilen er Cas acyl

1s partial pepti eof .or_a salt thereoqf

sebRcatch Sha Crr Aty Damuitl sugmataf SPHING: AEPUP oF an
Beaugh, rbupﬂnalb& tiparifiked anddrS@gaited Btotein such as what
hoanen|2|ng the tissue or cells of the hunman or

ranfal led he ng beeoRFol i et isdt ha® @ SHIZE §hadn bpHed thereto,
éghe h@ng;pibjecting the extract to a combination of

c ronatographles such as reversed phase
chr onmekegtlag hyazinih i @epEdsharfydhehrereptgrapsgd Eor the

the sypthesis of t cenpt.or. use in the present

PREaREF o er 6L oy (Yhe Hkiiate TP Lt oephaReEhe ppesent
afivent fen) } %ﬁ%ax@mprﬂﬁt&rde GEHRkC ifakreyoana kabkptor used
resin for protein 25 synthesis can be used. As

ERakpe RreFertcinveni i, ROALGTERdYhPPVABG Rhe same property

d r %m:rﬁ'ﬂh t invention,
2%1%§%%?§EHM%%§?%! 4J%gﬂ zylo enz%%d cohoF gg?ﬁ? 4{anen on
n&ﬂh@éb@mmﬁydrylanlne resin, PAM resin, 4-
Bg?;g;ﬁ%{rmta%#/ rr%gql}y:,égheqﬁtll%ce %@1%%ngs:hXeas%sbB or more,
ﬁréﬁerébxﬁlmt&pmnydoﬂw@ﬁ@wfﬁbw ﬁphamomrwssalll more

dlnethoxyphenyl Froc- an1noetEé h phenoxy

Pé% ¢F%bk¥t1ﬂ9 QY @O LEan Mes tmpxeiferal 1l yusp g°§u@ﬁr8r amino
55?% ?fﬁ;ﬁgnéghéﬁifﬁenﬁa%hr%oagcaﬁﬁrBErE?Eeggquenfe of the
protect'ed a-am no group and aln unctrona
gﬁmngtos1nnnﬂenseﬂuD@uEBEnmeanwenmlancandanhe hiké 8Be used.
the se uence the de |red Bﬁeln %ﬁa rdi Lng .10 one

of vartbi¥P &BRsREF nBﬁH pef uged in the

ﬂeé&@c ei_riﬁlreqftltcms t'h%aﬂfddl ep‘t'i@epb@hgh.Btthpaft tné 22nd to
tide is cleaved fromt resin, at the sane ti

Ib@énlm%taé‘é{qsn@fgrt@@pmﬂé’ aekey 68JUCEAE ahwvacwo%EQ 1D
f | |
NP: 1 °r§E rﬂft{/%gf’ls%p“e&%;@' -EU %‘a@ IBO 8 '73 geéggftﬁduo 9 or a

out ol"uf'fon"to ob sired
gnnﬁxaﬂ1pmpﬂﬂud|ﬂﬂeqmqﬂ|dmm(hEzmennﬂmhedhenaopartlcular, the

polypeptide consisting of the 22nd to 416th amino acids of the

aminc acid sequence shown by SEQ ID NO:3 or a partial peptide
thereof is preferably used. '_

The above~described partial peptide may have 1 or 2 or
more (preferably about 1 to 20, more preferably about 1 to 10,
still more preferably several (1 to 5)) amino acids deleted

from the amino acid sequence thereof, or 1 or 2 or more
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For the above-described condensati on of protected
am no acids, various activation reagents useful for
protein synthesis can be used, with preference gi ven

to a carbodiimde. As the 1o carbodllnlde
N(RFe i Talipr ARAarlb &6 ?Hm@ormerﬁ%rwlxsabout 1 to 10, still

ChoEd Ry HE EAROlEvEeaA0qdi L g?% apfihdeadiks £ed o the

used. For the activation using these carbodiimn des, :
tarein ctest eeguence therrdofal oAgl W he sor more (preferably

t I
TR T o R R B PP R EP LV ot} o 0 St T e
mﬁmﬁa&ﬂyammmm dimay bg) amhimatwlldm atkeartoat aish &he amino
hydride, or HOBt ester or

metric acid st er
%&11 ﬁ@@u%e&%ﬁaepﬁe PESTNOT A2 SOF VBRKE us%e#eofrabely about 1 to
ad, Vlreo r%ffeE'égt_L?CEBQuénano agh dsst gnd M@%ﬂ%ﬂé:@bly

of protec ed amino acids with a resin can be
m@rhfats@u}lse'e@cmeaefp@ﬁfamin@ys@@ﬁéﬁtls ttchaft) amino acids

a 0 on t t
SRt 28 BYoR Rk ORnPhY Fh g N NIRE R SREd Shbuence
sedreas.N, N di net hyl f or mam de, N, N-di et hyl acet ami de,
and N- _nethyl p rrolldone hal ogenat ed dr ocar bons
such a§°ﬁeiﬂﬁ§| AELSL CRFBFIGR WrRR CHI Aufsehtc fgiention,

$Heh cagelbii hhdORagt Banghy of U foxislgs, Supbgs didiHy! a

sul foxi de; pyridine;, ethers such as dloxane and
tC@trb@Hyélﬁ‘éfeur(aﬁoorﬁl 4 raTl @misiecH-§9NHe bt on| ar i ¢temd(-COOR) .

Bt ot BurEhbFpofl e kAR, TRpNiad R 3:F e ikkent

Regehtoont einbre at he ef SPegsimp preapptaire userbliec tthe: prement
t.he range that is kpow to be usable in protein

BPH&PE@ Peat ﬁﬁnénc’]awae$sa R aYy ReRfhden & elrgﬂ.éue apfarboxyl
g?@ﬁb '(ggccéfbéf??}:'étQPQLs Aragdivalied %él‘%l%@l‘ $ther than the

erivative is normally used from1.5t0 4 times in
6x‘é@§@ln\wﬁena pact tohdeeptatde iwhareims e ¢imdmo ggoupeof the N

?'#{!Lﬁa.? f ?ﬁfﬁotgé{d 3Pe§12t¢’chl.peg @e Qj nh)ﬁ%r hrlo g_%%t 'tr%@’ldue) is

i'Clr'ent condensation can carrile

pepea&t@@ biea consteasting yragnt IaorpaMtI:lJad.Utpeptlde wherein
elimnation of .the protectlng gr oup,

t he
goRERALRE | BRstdue kgl diemrasipsed W(Pl?@’hctlﬁé‘vlaggctal ofhe N
termeRsat £d. v yg'%seqoeé}{ncf&w%‘i’t% o8k ukatedcid, a

u3|ng acetic an de or 5 acetyllnl azo e tO prevent
Ph:etwbmme reeeteion & reomsktem@ntl ofl acsdde. cheinhef an
t f th f.th tart
BLOASCILING OE R, 100 J06 SN0 BB 1% $pBEbbITate

pﬁ@mmg)wpbprwlcodhu@aﬂwwmgmw benyhat 1s called a
Cl-Z, Br- lo adanantyloxycarbon£@ trifluoroacety

Mm?ﬁﬁrldg d}ﬁfﬂng A S}193%0 ungnfhereto, and the 1like.
di phenyp anl.ot &:ﬁ:)ﬂ.lde R qad th@ephrb%@nt ffA%ention can

exanpl e, can
also be used as an antigen for generating an antibody.

As salts of the receptor or partial peptide used in the
present invention, physiologically acceptable salts with acids
(e.g., inorganic acid, organic acid) or bases (e.g., alkali
metal salts) and the like can be used, and physiologically
acceptable acid addition salts are preferred. Useful salts
include, for example, salts with inorganic acids (e.gq.,

hydrochloric acid, phosphoric acid, hydrobromic acid, sulfuric
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The carboxyl group can be protected by, for exanple,
al kyl esterification (for exanple, linear, branched or
cyclic is alkyl esterification with nethyl, ethyl,

ﬁ%h butyl, t-butyl, cyclopentyl, cyclohexyl
eqnysaltg/oﬂlzt@cwganzr:aaandm ¢ 9. araFathe [dade),, formic

:?i&ylpreog%lec{ﬂ %tl Onféﬁlgi‘lﬁxgg?ehrlp thzé/ ac1d, succinic acid,

erl 1 ONn, enzy
4talI€Id’M>qllz&nZi]| cm&tz.er atidatmabic 4aci1cﬂ,orm)t53]rnzyla01d, benzoic

esterification, henzhy . 20 esterifjcatjon),, .
et IS DO Porcl Ber SR eSSt HARAC #¢id) and the like.
hydr aziqgat i QiseptoPUt@%MC 8k beRy | pRyskez | datdrition Idrt W partial
hydrazi dation, and the |ike. The hydroxyl group of

ﬁnméiecéahe@@cvér oreat 6dlbythepeof ekapte produced from the
ea%o%bfde“s%'ﬁ%% ceiﬁg%kf’c@%ﬁé’é‘ oﬁ“h IR IRy warm-

sult s esterifrcation, Cl1°6)
alcanisyd agrimas byuahmeshad aﬁepy&t@ﬁmngurrﬁuthuymo&p@wn per

such as, a benzoyl oup, s derlve r
SHn it S0 8 ShcREaBEBUNSSR RS DORRARS gt dfne Formant

GAMBoRY pNgr QHQta@Hcétﬁ’@s |t ke, fc%eﬁi(a”@'hé, ré@Bphér used
use In addition, as exanpl es of the group suitabl e

fior the erreenti eaveehloa Penz yWPakfiiab peptide thereof or a salt
tl:%terrgl&fd rai‘@é' b%sggﬁduéec& i Lﬁé@oﬁf% %chtﬁ tE?lel h&®hod of

can be nen i oné protecting group for
pleptddiec spdhexyk gesuplbed hgiwmsi ne, Bzl , C12 Bﬂ

2-ni trobenzy] , t - but and .t he , .for \

s om! SheBathi Phet s itdd &J}%@f&%éﬁ% dragptiop oF a

E@chmd@égksdef thestbflid€,a daitf Ohereof is Broduced from a
met hoxy- 6-trimet hyl benzenesul f onyl

éﬁ@y"eo’??"@?i*@fﬁ oBum hean O (anqihre amamsle [itkeant be
d
BATBLE 2FANL081HEES b ES B (HIe ACHKALEdcels o

therhamandbngmammdlanbnehip&ffo&mmﬂtﬁaxtnﬂdﬂro@twdth acid and
ters, [esters th al cohals (for ex | e, , ,
géﬁt ;&HLorBBﬂeﬁ Jesting. "3?5? cqﬁ‘ifra(ﬁhézgla combination of

ehfoflhpbE f@@'suct?)@i‘%é%e&'pﬂ@% chromatography and ion
par a- nltrgg enol, HONB, N hydroxysucci m de,

frENANGR Y rﬁm@t¢@tﬁph}{fﬁ)] and the like are used. As
20 exa J:e l{l&f %%@nﬁfé Voaf %q’lealg&% o?:u@tseﬁ Eﬂetgespresent

startlng cor responding osSphoric am
aneention &8 arpafﬁﬂdmxbaﬁtﬂdanmm mgs@ﬂklmhaaboﬁg)oa an amide

rotectin cata t c ctiq dro
Seand e i Gaithiayed Labin 28580 BpAcRrotein
ﬂ&’e§§éb@£h @&I&Béd eahgeekaﬁméé a%agﬁcﬁfrégmgrous

S
hydr ogen fl uoride, nethanesulfonic acid
ehloTometoht Heeminulixshiaxymstdy 1 rrlefSIl@or bsoehydryépmine resin,

o4 EeS 4 AR AEEALTERE RN, 4
metleyllskmeh ydi yledréiziere®din, PAM resin, 4-
hydroxymethylmethylphenylacetamidomethyl resin, polyacrylamide
resin, 4-(2',4’-dimethoxyphenyl-hydroxymethyl)phenoxy resin, 4-
(27,4’ -dimethoxyphenyl-Fmoc~-aminoethyl)phencxy resin and the
like can be mentioned. Using such a resin, an amino acid
having an appropriately protected a—amino group and side chain
functional group is condensed on the resin in accordance with

the sequence of the desired protein according to one of various

15



the like; and reduction with sodiumin |iquid amoni a,
and the 20 |i ke, for exanple, can be used. The
elimnation reaction by the above- described acid

treatnent is geperall ri ed out at nper ture
TR 0 Gs 306D FeOVENREACTS ¢ AalthEnEnd) O the
efdd i i, kh@?%%eﬁ By pdetigl apeptidn ﬁ@&%%d from the
such as ani so phenol , thioanisole, mcreso

| preF¥EBolat Gﬁﬁeﬁﬁ?ﬁ ESmguV@FH@us19ﬂ9¥ﬁﬁ?#ﬂQMQHQQHS @te removed,
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]arﬁi ? r]:%%%%' 'btﬂ' o fg% Qﬁagrgi:famoféé@laf" disulfide bfond is

nrtro phenyl” group us protecting group
tdeer iimidiandl énok highlgi deéluted esmiretidyy tichichfedmolthe desired

RRORE (RIBPEC G PPPY DB ERan T SR DVR P 4

treat nglr ihet BBo?éeéééléElBéd %&%ﬂ%ﬁ%ﬂ Rrdtected amino
1,4-butanedithiol, or the Iike, as well as by alkal
ﬁCéé%Srremarwrs acaw@rt?eoaoaewrhwr%@% doruprefein synthesis

AR ?JEEB”' %:L Hr LQfe£+11§€e cgu@ésr?t A ouogf 19hAHe."9As the

groups or fhe tron not
|amnmodalmhdereHCCroM,mf dimseprwpqupfﬁbdnﬂmmdealN ethyl—N'—(B—

ni ating the ect.in cti vat.i.on of he
SR RS A B PEe DL STt o S and el i@ B ¥ pged.  For
lehlee ae:@rivaemﬁehsfﬁgdtﬁés@mwdﬂnﬁdés;mt@@op&otected amino
connDnI{ known groups or commonly known neans.

aFdmerlABYhBHL faprww@tﬂaﬁm-aﬁﬁmr%%%aﬁﬂé@m dfor

pal t
SpARRLED HOREL Afontll PR Saddf Ayt $58Rgsin, o
&hd pentectpdoamm@ob,c:airdn&y pmtaai:e.x(qme@t énnpdyhace as a

elon ted to, char owar ani_no
VOUHEE R Het i R er SR ebite LI it i FORBE BREReand then

aauéagtbhgh@rgégfﬁrng group for to the N-term na

a-am no group of thedfeptrde chain only renoved and

t he prBt&phvent payed rp@gﬁtﬂd@w Rf Pretgcsedcamiago acids
Qﬁaueon&Qﬁsgthfor? %Ler otk trcegc{ hoxe HAWR %?{ltyr LeMRYS®H can be

are prepared el Ns or peptides are
appdepssdtehyaseﬁauﬂbdxfnamﬂamang(kﬂimenhsdthbuvarthnown to be

detail s_about the cond nsatron 15 r action, _the me
U526 SECH REY S TRy GRS RS EXERRTERRf Such
wsefel ns@Ivé}@tPé Iﬁﬁ:quaieala’aﬁdi %ﬂd&% GRgeasan, gn is -

purrfred protectrn groups can be r enoved by the

anpede it Aowlims biivdlagek agd sier eandr Nde
ﬂé@ﬁpﬁjﬁ%oﬁ%ﬂede ‘ha %LV?S&%&' fdy rob:' bBEHdSuBBOES' Hethylene

using ‘vario nown rean
¢h&mfid&ﬂanﬂ1chﬂnidﬁo&azefﬁmquhq;ﬂImmchnasnttiﬁ&uonnethanol

eé%%d am de of t he e[}'-&!tyi ﬁugn# pepti. d%ﬁ?ﬂénﬁroﬁgpﬁrs such as

P oRard Iac}ﬁi taat:%wcrr%%ﬁ%her raf rihesPsatRi BsOhcBeBhiflfile and
can be prepared by, fo

propionitrile; esters such as methyl acetate and ethyl acetate;
suitable mixtures thereof; and the like. Reaction temperature
is appropriately selected from the range that is known to be
usable in protein binding reactions, and is normally from the
range of about -20°C to about 50°C. An activated aminc acid
derivative is normally used from 1.5 to 4 times in excess. When
the condensation is insufficient as the result of the test

using a ninhydrin reaction, sufficient condensation can be
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25 exanpl e, condensing the a-carboxyl group of the

carboxy termnal amno acid with a desired al cohol to

yield an amno acid ester, and then treating the

ester in the sane manner as wth an amde of the |
pFateied pubhdiit ingpeatiadpihe gongepsabtonysepFhighgrithout

p I re

o ST [ e heprReatt iRl brpUE: T e 3 Sondensation is
knmmmfimaleni eorerbtholughvithg treecpiobeis xepghtedxrunreacted
present entlo Wi_t h ag %gg riate t t|d &4 JThe

TRTHEY O A B8 QTRENASTEony e angtht  appydrids or

exXEy Bimidlap@lied tRhpsevesynthessebpegeess ﬁéwbﬁd.n Oftich being
phase synthesis process. That 35 is, a desired peptide

uced by condensing a partlal 19 peptide or

am no 3l AR RlnGOBSbUbUEbROADCRAY idoup of the

pepti de use n the pr nvent 1 on
rsﬂﬁmtmnggmamam1aﬂ ZanBoeblnrpantﬁgoxwgaxbmnyinl ng

| t ant |
i R RR e AHebPCRYREB A xS B “T 1Yz, Br-
G‘alddiiﬂaﬂﬂiyil (y@farbbﬁymr OEQQHﬁGrsa@é@ylnqsﬁmdgﬁlscrﬂmqu 2-

(i) to bel ow can be nentioned. (i)
YaH4 ﬁﬁnylcnQépbenytgbeeg@;qgﬁh#ggg5;Fmoc and the like,

e h New York (1966) (ii)
ggL |1%nd Euegéeﬁg%ﬁé Pepti de, Academ c Press, New
io YorWhelgﬁsbogyligrbbpuoanzha1g£ptentqd.byﬁ%ﬂﬁﬁ(ﬂxample,
no- KIS .to, Jikk ubl i e by Maruyzen : .
C1358) BTy B PR ERPIVAF PRoCEAE S iie S At i or oyelic

Hs@gelst&eiukkeam&ﬁzm&h ﬁeﬂlﬂﬁky%ﬁﬁﬁq r;srdgqua,ktbdt‘grl t-butyl,
205 _(11977) Har uaki Ya ed.: Zoku lyakuhin

ﬁé’%apﬁaw&r vap?tohaxylpeew ehezyw#resqssclcm%sﬂsh@aaﬁgﬁmantyl
@hﬁp%g@al§ﬁ arﬁik?i éQEefffféééibnttﬁbﬂN%g le, benzyl

pepti de use present 1T nvention can uri'f
aﬁdemsduaBEdoby 4-nbdhbobenzph esﬁexnfﬂa&ﬂgpnnﬂ4ﬁmﬂthm2ybenzyl

urification, for e so] vent 20..extr.actiqn,
Bk R Aone o AR ARy SRE o SPIE L R {GRApr, DEnzhydryl
eeltemt@aaﬁmbﬁ) reRéNsERl | é2eéi o @it dr)e HdnesrlofiRiarbonyl
the partial Etlde obt ai ned by the above-descri bed

h*e’eﬁealdétaonfr TopbpRycareonybehydranidat inn c Sfidwtled
i a a commonly known net hod or
ggﬁg?ﬁﬁgggggéd %ﬁereon g% conversely, when the
parti aThpepyddexyks @bd:@mgﬁl serite dar ﬂneofprcaenmleﬁ, by, for
[t ca be converted to a.fﬁfe f.arm or _an

th
e e Tss S e O R St L Y 1280 Bh Group
bhetgple fHE ﬂ@iyné@i@@ifﬁ&ﬂﬂ% engRdes i hg =a%epb9l groups

used in the present invention nay be any one
SUAPr 78| Ay 2eetvboikoWes BT MEH . IrBPH HIETs @fuenbenzryl group,

£h& °§'f§u;5£‘ Cad LLER Of r iR e@afﬂbr{ﬂ:e P YYch as ben zyloxycarbonyl
group, ethoxycarbonyl group and the like, for example, can be
used. In addition, as examples of the group suitable for
etherification, a benzyl group, a tetrahydropyranyl group, a t-
butyl group and the like can be mentioned.

As the protecting group for the phenolic hydroxyl group
of tyreosine, Bzl, Cl,-Bzl, 2-nitrobenzyl, Br-2, t-butyl and the
like, for example, can be used.

" As the protecting group for the imidazole of histidine,
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i nvention. The polynucleotide is preferably a DNA. The
DNA may be any of a genom c DNA, a genom c DNA
l'ibrary, a cDNA derived fromthe above-described cel
or tissue, a cDNA library derived fromthe
aBove- Hrerethdist o4 |6drimesbyd benrgnassiiepyil heltlf B,

t or, eq, for e kLihra be: _
oo P e P Boca Tty EREECRNG "o RLREY, Rir example,
Than heaised.can al so be directly anplified by Reverse
Transcrj ptase _Pol yrnerase Chai n, Reaction erei nafter
abbr ov M AP e AT CBepeREAERRR) CHEPHETL SERE Huehe
O§t SN mefidBR1NT eRaredpbhaihgt B6i abaveydesdss beszides,
cell/tissue. As exanples of the DNA that encodes the
raciepiaredisatans lestegsevath phoehelsn{fer)exammie.

| S se;sggue Q it Wphenol,

R i 2 T T R RS & P i i pheno
Vi gdndnies thds & 1l cotgplenparakaih rophSac) ) CHOMB2 Nrrliwdroxysuccimide,
hi gh stringent condjtion and .epcodj hg a_pr ot ei
H%%P %ﬁ}%%ﬁ?q %Qggégreaﬁﬁa}%?yibge ?J?%p‘éﬁ@' ads
RIS PO Sichd vhRedaBlAoagLeus eanetise Styindynaterial,
SEQ I'D NO:' 1, 15 (||£ a DNA conprising the base
sefuERRenstiosh PhespHOriD mmides are USP: conprising a
base s e hybr i.dj i :
Shown B 5 PB4 Stnaarofind (FHREar ] 3 ocing
anobugnc aditrd ya ipr ekdunthani hg subgdaogenl $tyredre irsaihe presence

ual ity of property as otei n_conprising. the amno

RE G B5oduBeRiEns AWACED 1SR 7B RO S ERTT 3Gy catnent by
GRS YNAnhYerbasehyaedgeaer sHOdSY mfhdde N fonidracid,

a DNA conpri sing a base Sequence that hybridizes with

ttd £ lpesemeshassceud fonhchyc B tol Nerearrihigfid, or a

~ e a . . .
RO oy SO A BSecRi g oL ML B Y 08
pridisepropeipthyilapihbe apiabhptadinesequigmesiditeyn fperazine or

LD.NO 5, (iv). a, DNA conprising the base, sequence
?ﬁ%ﬁlﬂ&ﬁ?gé@df BeREEB Lon oL B RGO L ‘Psfh‘é‘”aé nia, and the

sqagdengert Babmpy B! i dhAeBe WMibEd ! herhdasanseitaree reaetion by
EQ ID NO B under high stringent 30 conditions, and

by S
é%l@oébﬁgead95§fébﬁdhévi gt septment i b3 |gensial kyparried out at

o RpnbladhueoBE, e, B 19 R L B Ereatment
denpfifscignthg beaduseadeygcaddtveg HycBHERr BddI<kijer such as
.a DNA ¢

or onpri sing,a base. sequence that hbri(%ioze.

FPERCLRe pBShale cCLRERHER S NrC TP RO R TS IIC Hhy L
Bugkigk! i P9e0bueinedithiol or 1,2-ethanedithiol, for example.
Also, a 2,4-dinitrophenyl group used as a protecting group for
the imidazole of histidine is removed by thiophenol treatment;

a formyl group used as a protecting group for the indcle of

-tryptophan is removed by acid treatment in the presence of 1,2-

ethanedithiol, 1,4-butanedithiocl, or the like, as well as by
alkali treatment with a dilute sodium hydroxide solution,
dilute ammonia, or the like. |

| Protection and protecting groups for the functional
groups that should not involve the reaction of the starting

materials, eliminating the protecting groups, activation of the
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condi tions, and encoding a pr.otein having
substantially the sanme quality of property as a
protein conprising the am no acid sequence shown by
SEQID NO 9 and the |ike can be nmentioned. As the DNA
capetiionefl kybppdi ihmglvied hin Heheaeacdqieoncdad $hehddde can be
by .SEQ I D _NO_2 under _high_strjingent [ . f

T8 2 ORRP BT oF oo (R e R, Hirar! Yroups o
hilordy ®howabfebnb0% or nore, preferably about 60%

about S0UPBOLREFETLERaR P BIRREPR ThoATEhASSite che Protein or
b t % , t

Bl bhpBtal, (209 SkallBlqy, (IR PRI GOUPRS the

pEgboxyaeemdhahysmine zaetd wi s K itk RRidaiagd ance hence

h SEQ I.D_NO. 4 Lgh st ringent. MAETLN

P3P athnr anda RbP bR TR, A RIoelRR, o 2

aiel@;e_m‘ékiogma@? 1@%.@&1 Bﬁ%bm tro% (?am:in‘ICEfgarcaini wi?mutglh@wﬁfter
or nore, prefera .is about 70% or nmore, prefera
&b6uPT5S-Br °%P@F¥ﬁ?%f%?%tb}‘§ﬁ haTART S GRS ‘,mgy group for
far : ug, r , : N 1 d
S5 8- RURA AR A6 BB of A0 BSRe RNEALY xemove
BNA thpabreteinhgbrpaiziay meptidedakisw fdgueresdecting group

ho by ~SEQ | D_NO hj tr] it 1.0

335" 25l RrhEndP IR N5 ) P R B eparec,
hadi apeachppotegys obr phwtiddd %10 cundensecefier abmjixed solvent
about 60% or. nopre, preferably_  about 70% or re .
3P eREPSEH hodbBhPv BON" AL L EPBIELED® GRBUFREBsAeP

PRLEtiBhef ehabLym@boult+ 19598 e dB¥ibed GBIVR RpP2ies. After the
sequence shown by SEQ ID NGO 6, and the |i ke are used.

pEohecthd DRAteipabt eoertiderabfisdingd Wit Hhengopdeasation is

BARETEE SO0 S B AR W ) G St e avove-
geguenbed hayt ngd at h oy ) ya afe s iadealitcabs groteie, or peptide.

referably about 60% or nore,, preferably, abaqut 70%.,0r
Em@yrbm@g abnis ~BERAS Rt L PeRtdds Asipdagarious

?QBYE.C?Z N REwHChEan ' S G5 84 RO 93RO 1E rdize~dr§ing the
he bas sequence shown by SEQ ID NGO 8, and the |ike

magnuSedctient he G repanidofothyhe drotegnwoghpepside can be
base sequence shown by SEQ I D NO 10 under high

gfﬂ)ﬁﬁ% t conditions, for exanple, a DNA conprising a

base sefuepger hey i distfirhamlegenfof3thberoted or peptide, a
nor e, prefer'a%g about 60% or nore, prefera

dpslreqossber ethey REQhE y%mﬁtlgﬂ@%c@,n %{%g’r%%ared by, for
SELELED Yonilind B0 BN Ao it bty sfibeny-
téoninkk aminesecid Hdh di gasigred aidebodof@uatiedd an amino
FEESLE00s onty TR LA Y, SR 8 TR el fithner oo
v omi a9, amide asif titen drbteSanywgeptiidal.. ,

The partial peptide used in the present invention or a
salt thereof can be produced according to a method of peptide
synthesis known per se, or by cleaving the protein used in the
present invention with an appropriate peptidase. The method of
peptide synthesis may be any of, for example, a solid phase
synthesis process and a liquid phase synthesis process. That

is, a desired peptide can be produced by condensing a partial
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Col d Spring Harbor Lab. Press, 1989) and the |ike.

When a comercially available library is used,
hybri di zati on can be conducted according to the

met hod described in the attached to instruction ]
reaRtlde Hfblﬂiﬂdiﬂ@aﬁi’u‘éd capekbbe coprednstaiyting the partlal

SRS A0S, DR PRI H0EL R che conatning porcion,

(Hnﬂhdmummmatﬂmglanggpaosemhlmgcgrmupnthﬁ|nasuﬁtawmopmoduct may

%%ﬁ%g 4g§r§X%$p§fer ‘ggg%%il t%EpggwkgﬁﬂydaBSuFo%6ensatlon

thb2TiniRaRAbhi 68! Bhe Pré&fSEind i ®iup,! hthedisu@escribed in
concentration is about 19nM and the tenperature is

ddduttos3E)i behpyt cpncbermertimnd specifically, (i) as
5 PR TR 8 R BRSO g0 S

dmntpmssuagcbhﬁubﬁshsesweﬁm B IB6EEQ | D NG 2 and

the Ii be use [ t t encod a
RS0 eBROEERArF <Ry Tusitkedi e FERT Lty ArCeSBigutags: New
QElewlyEBﬁK)a DNA conprising the base sequence shown

4 and the like can be wused; (iii) as the

mmlﬁhﬁpbéﬁcbavérglhapr%t et ccﬁﬁﬂhlsi%&q%-zls’ {sRoto Jikken,
ggbilgﬁgaeﬂge M3 POV, B SE@dgé a DNA conpri sing
e Q| D

ase stguence shown ‘NO 6 and the |ike
dam) bHansekli Yéjﬁmaasndrﬁhdmwéﬂtﬁﬁkahnbaﬁas Sepkegekn Jikken

KOPS 15 BRAPRERIM & g et TGS 2R dd o Hdmn by sEQ
(&) l\ﬁbﬁuaﬁﬂ wjfnhé Keaan itﬂcwq%%kdwnﬂ%&@atlhatw Vol. 14,

that encodes a protein conprising the anmno acid

SeghitdeeSynbhds by, SEDIizhed Py dlipekamiaShekeddes t he

B:S(Sseg gélj‘ﬁe pol{/%%g%fl E@‘é g’a'}@l]a%l\&%gtagt% gﬁ%@dggnthe

phespattiﬂ#entmmn|¢hnLhﬂupunlﬂﬂaa.pmeBamblaﬂednbyoa gapbination

one conprisin 35 the abhove-descri bed, bas
O e LeR e odi o i tdons; 103 BEn1 8ag SPAVent
tRerfEesen! diwenti M on hed Mk R\ rfhatdrabhg, lJ.qu.ld
genomi ¢ DNA,  a genomi ¢ DNA library, ac deri ved

choema teg r aue - thess tiedd igdtiiosr anids&he, lakepnAhen the
PRECEEY dBlRY Hialde e e igetith BEcngg i

fhee pPoimal tipepiicte fiched dam biee copvestet tovent approprlate

£S1 B Cmbl MR DR 8B e ehepepn
tdh P <b1y SERLID e HardEQ1! BeEJQﬁeOE.sSEch@né@ 1f, tRé form of

a DNA conprising a portion of DNA conpri sing a base
%e@bﬁmethmaﬁaltﬁ/mambgemmemtﬁﬁ tee abiseeséqumBnes another

S0 DY AR B0 FFRURMOE: 2SFRenb HoLBa Hhbreon.

conditThﬂHpokynhdﬂmmmﬁd&gt&amrehEDﬂehathegreceptor used in the

substantjally the
present 1nveﬁélon may be any one comprlslng the above-described.

base sequence that encodes the receptor used in the present
invention. The polynucleotide is preferably a DNA. The DNA
may be any of a genomic DNA, a genomic DNA library, a cDNA
derived from the above-described cell or tissue, a cDNA library
derived from the above-described cell or tissue, and a

synthetic DNA.
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raventi o

sanme quality of activity as the protein of the present
invention and the like are used. is As specific
exanpl es of the DNA that encodes the partial peptide
used in the present invention, a DNA that encodes the
pol ypeftiedgeetnsi yepagter the Libian, netslie #mnet

i d n I
%%@E&ﬂa@ NOE%?Q@%% | GRS PhadtHlig BhcERe glkel p e
Ivadtqn*canpaﬂsbabepéprécmﬂyrnmpiﬁﬁlau)hymﬂﬁwaﬂsarEyaascriptase

t hat en des peptide cqnsis t.h _
S stoLhenn Rosairon et amatien, Stedasstngs the BT
ssfwwhethbd;BE@sh@gl\@ Bo©d) RNFRId1 aalRmerftnadﬁltolme peebaired from

preferably used. the DNA t hat encodes the
ﬁé’leyﬁéﬁf’iedéeééﬁébéiil el bftiFie22nd to 416th ani no

0 88 RIS Sl oy SR uee 1

N@egpmesanpamnvahtpemxlde t hereof, for exanple, a DNA
g the 64th tg 1248th bases encodi ng.th

Ja7a= DhACeRBe=Lrbon T SRR Ry §E0Stl vo:2, o
bDDN® eomPESs iRy &Qzﬁs@rseﬁﬁﬁﬂcﬁ N@aﬁtohylb@_ﬁ.ﬁl&@blsveh.yh the base
is used. 30 The DNA ca able of bridizin% with th
§§§€e§€au§h€§n RYi oL 12 highostisingent SEéﬁltlonsf

r S £

308 nrepaRace At %u%;é%a. bE@ %ﬁ?a*’%‘ﬁ%@%& Rfs Same uality o
pirghestyi ageatpn@tﬁdlrl | comp st dthet Bainky beiidi zegnence shown
re-#ge ﬁaﬁ§' s those described above. 35 As a neans

efent that conpletely encodes the 24
r(eie;paonmrc@a;bfi@in@aﬂm dea g5 edduiridec shoenebly SEQ ID NO: 4,

invention (in the explanation of the cloning and
e%paegﬁ,ﬁoﬁowrm@gt%ézaseem@%ﬁhaﬁhéyéraﬁézes with the

S90E! é@&ﬁeﬁééméﬂo@?qﬂﬁ\@%\&%cﬁ? t4h%nd@:rr°;ﬁg§ ggrgﬁgent

present "I nventi on be anpl i
PeRINei bosl, usndersyoding iac A ein mavingasuhgtantially the
ase seqguence that .encodes th%lgr OEEe amino ac1d

Bohe | Qe Pled of i oS 4 Mgt B0 Fopr L

byghédtE ashdfn W IsED EimANcncaqr porated in an
appropriate vector or with a | abel ed DNA fragnent

(Bbd] ey D&@/rﬁmm@mtﬂ@a@a@@c@wea%oﬁbpvﬁ By §ﬁé 1D NO: 6,
§Ptér§N}§ nc%r%%keo%] r&f J I?J%ﬂ %tr?ﬂé:l%n%fe ttﬂﬁtppgrﬁ?rgglzes with the

idizatl be per
basorskquenas ﬁtmmenﬂE@ I® Mex:lbodndeschilgbdstningent

Mol ecul CI d Edit
R G5y AR PPEoee Tohsy AT RALPRRL21LY the

s @JéJPJ!HEEde ProperdvAiasall priotbiar ¥ompriiseéfg the amino acid
hybri di zati'on can be perforned 15 according to the
FRAMF A SWTh &y iSEQ HE N@structi on nmanual  attached

[ al R ENGeC N¥8Ht 86 NO: 8
gcco%lang h:teo a rreJt 0 Rn%ﬁ%fe tgr%%ge gugﬂogg tﬁge 0 !
DA IDNAPCRmetidohg tehdase sequence that hybridizes with the

base sequence shown by SEQ ID NO:8 under high stringent

conditions, and encoding a protein having substantially the

same quality of property as a protein comprising the amino acid
seguence shown by SEQ ID NO:7, ' |

(v) a DNA comprising the base sequence shown by SEQ ID NO:10,
or a DNA comprising a base sequence that hybridizes with the

base sequence shown by SEQ ID NO:10 under high stringent
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Gapped dupl ex nethod, or the Kunkel nethod, or a

nmet hod based 20 thereon, using PCR a comonly known

kit, for exanple, MitanTM super Express Km (Takara

Bio Inc.), Mitan'x-K (Takara Bio Inc.) and the like.

Thendi oiens Dand eacogisgdaspratepn ohaVing st antda ldy the

[ o, afit j [ Li.h_a i cti - h . "

e LT o BRTREy"5gaCpEERHh doikising chp amino aci

deemrehcry shiowh®ypSERoSe NO: Bt sndsthe ThikeDNAamuye hagptioned.

the translatiqQn initiation_codon, ATG at t ' nd

{her cofiS dite TR FREACLEL PEnBYDBHOLOHON AR Hhenfoe sequence

THew by E'TERD:bhahaet. higesstiindedttddititions, for

initiati'on codon and, translation stop codons can be

RIRSP U5 7y DVR £pPPEHFIL BT e 3028 NSR@SRCOHNIR idightd Momology of
re§si to P L N S ferabl

i nven i%% é’%“‘\éggpréétﬁgéﬁgﬁ% %lgé'?%x%%bl%%]%?ﬁac tti r?gra Y

abow: 7EsioretoblA prafiseabl§rabbvat BN% tdratmerogeeferably

the prqotein of the resent_inventjo and (i

G B @ DRATP 2B RELE L OB hHoTr i SBF g1 Fhyics che base

| Je iR rRRPARWNhALY SKOr ePSHON2 Veshd@ the 2D N &fnd used.

vectors include plasmds derived fromE coli  (e.qg.,

pBR322AspRe2BNApeRR2ble Ul hybpidisint wHdh e Hags sequence

i) t i sA( 8. 110, .y
PO 7 3B bl ol 8 SraeP Y o B C LM pyone, or
amimpliegphadNa somprhsiig Sa phagre; sequarate \Hawises as homology of
as retrqyirus, vaccinia virus and , bagul ovirus;

SReuEr SOERF. MaEey CRR Rey REVED DY 16 Tt « REeEerably
ladeRt Toe BromBLel Yeeflidblyeatihies gUs idYy aitideQn preferably

be any pronoter appropriate for the host used to
élpiés §0Bhergente, RoeFRFalkelampeut ifdh am mesemtocdhe base

SSABRLS SR Bchont 16 Py DA e 1, S0 e

HSV- TKApr thet BNA acapalbke | o k ehydar diez imentwidiedhe ©ase sequence

t hese pro ers,..th I Qnmegal ovi rus r ter,

SREVISRY BERMBDANO AR (A o o (st RSP qasR=" for
\é\&aﬁ?m? BOBKA| Sofp PES1RY | A Die SRNERTHES HaSGRYY laChiohology of
the tr ronoter, the | ac pronoter, the recA pronoter,
eheukpPb0% peonpere, preferably ghaw 6GherTmogeonbreferably

he,Li _ ' .
BB0hL 7ok 8F e ARy (0 IOLRY k3l precerabiy
tbheuSPER: poormbes, pief el prabmtterdEndrt mer2) ltiokéhe base

are preferred. When the host_is ast, .t.he PHOS
BPANDREE, Showr ByEER Ry 64 r?@y%&%eprl&ﬂf& ére B§&9apH

pronotgs ame Hifie cdpdisiarsy HyferdiedngWarnt keehBakel Sequence
an insect cell, the polyhedrin pronoter, the P10

- phowntly SE@ IMAI0i&kender hhgdf etmdggent conditions, for

example, a DNA comprising a base sequence having a homology of
about 50% or more, preferably about 60% or more, preferably
about 70% or more, preferably about 80% or more, preferably
about 90% or more, preferably about 95% or more, to the base
sequence shown by SEQ ID NO:8, and the like are used.

As the DNA capable of hybridizing with the base seguence

~ shown by.SEQ ID NO:10 under high stringent conditions, for

35

example, a DNA comprising a base segquence having a homology of

about 50% or more, preferably about 60% or more, preferably
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25 Useful expression vectors include, in addition to

the above, expression vectors that optionally

conpri ses an enhancer, a splicing signal, a polyA
addition signal, a selectlon mar ker, an SV40
r:'EkpﬂuttéItQ%ormromogem pheferably eabwfs@%mremoaeed pxeferably

réﬁ (HI 0%3%n?W%Q§rL?g§£?§$b?€ ctase‘%ﬁerelﬁa Lg%he base

B sfueley %‘hlo&hﬁﬁyaSEthFlrI)IO gehe a{rmattttmt rebkat @reViXpd.

resi stance], ,the ,anpicillin i stance gene

(her ei rli’é{PtféFilé[a%oBbﬁi"%le%t %@@%@ﬁccqgﬁﬁﬁngn&nﬁcﬁﬁth“
Ngxiwi PRGE sgebe Lhpeehdalbesed! B AldH eVt %d:a@@lueoa, method
(418 resistance), and the |like can be ‘ment i oned.

pescnddiedr in3¥owRenlar dblenene-2nd @ﬁmt\#@ndﬁffne%mbmo}f et al.,

OIIB& cel | Ha%bggeﬂagnd 10&s, 2hodhf 1y e' §i43€d Rfen a
e SeFéct Pon har arge& gen can s0 be
&ﬁhﬁ&k&dausyngvallhynedlfhméryxisnnhedn Hybnmddmatanp can be
as required, a Ssi naI sequenc h th
o CRARRUNG oL0 AL TS e dPoitlitn 2gF ached
%n%tﬁ%u@iﬁ%ﬁnhahfmfnt 'IﬁfbrJ.lﬁ.%fah!:llo‘hI ¢aal mbeaUpREEErably be
i nclude a PhoA si sequence, an_OmpA signha

soqdustedanddeneh gkeSVWEﬁanﬁeCQRQﬁthQ?Sa bact eri um of
t he genus Es herichj a,, n ,
ﬂllg Erlnﬁapjc ol 4 &Y d\.aetsfﬁer St'o&e%l V\/ﬁé%?{‘éﬁ%ci%;

a subtifFsin SI g sequence an
mulrtioasbaﬁtrenvmgoé sdsmlgmmmcaamﬂaumn af NBgut 19 to 40mM,

gnal to sequenc d.th
PR HABLY: REOHDSL1 €0 S0y SHhee AR TAGAATH o Findpout 50 <o

e r i ,
e

wherla@st the andawn mn@@ntrawrhgla ey d-%8¥h enfuthed

t h t
LETbREaERBBeHE TRBh Pas 13 PPRRsPRRRRREe tan o
pr oducM8re Aspesef itaEXgp( £)s aé'mmeln@stha$ kacpdeisum protein

of the genus, Escheri chj a bacteriumo
BREPFLasNgyEhgtamIpe Ak Sequance ghqwis by %?Qﬂ?@n?‘ﬁaﬂ a DNA
eBhbri8Dfgt PRe | biSe COmRe D SR BEGEQ IS REGRS bfid the like

exanpl es of the bacteriumof the genus Escherichia,
Esuhbei uhed; coli) KA el Nk dchatngncodRsa@ pPgetein comprising

KBRS 2o seddd 95?5%31’3 B0, P A o comprising

Mhéepabar s&inengy , siein 1Ap SIERD IIbND: (41%&) )t,heHEmn:aa can be
(Journal of Ml ecul ar Blology, Vol . 41, %1963))i h
€800/ (Eehbt 23, thNPsd: a4f409 oasies) B P&ﬁ&etlﬁle Pl Lsing the

Elflﬂnﬁ @té&gg%ﬁ?’*ss Yy QEIAIENRT,t Re DRACkekpiising the

e genus BaC|IIus subtili’'s M 114 (Gene,
Mase aaquemse(amm )by;&szJD 3@ (@ @mch&hepflike can be used;

?l os: h yDNzy o'éhatg 5én0807d6(5198‘91)0t%q91 tJB?n ﬂl@qn%a%he amino

acid sequence shown by SEQ ID NO:7, a DNA comprising the base
sequence shown by SEQ ID NO:8 and the like can be used; v) as
the DNA thatAencodes a protein comprising the amino acid
sequence shown by SEQ ID NO:9, a DNA that encodes the base
sequence shown by SEQ ID NO:10 and the like can be used.

The polynucleotide (e.g., DNA) that encodes_the partial
peptide used in the present invention may be any one comprising

the above-described base sequence that encodes the partial
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be nentioned. As useful exanples of the yeast,

Saccharonyces cerevisiae AH22, AH22R , NA87- 11A,

DKD- 5D and 20B-12, Schi zosaccharonyces ponbe NCYC1913

and NCYC2036, Pichia pastoris KM/1 and the like 3s
amPtbeiaTmadonedthmpAsses’efmvmes Toe DNA magekbe any of a

r| Ve?% ?hgenggx#g &.QAJJ: (% Ié’[ﬁ\l}i )deﬂ\:f%dc%lrlom the

|ne oplusia ni,

H}:@hre':id&crdbleﬁ dellved fismmem aeg.'m}bflﬂ':maﬁwrdelmrv&d from the
, cell derjved from Mangstra bra cel |

S E S N Fehenar aH%%uerarﬂf“f fécﬁayeﬁzé’eé%? (AR

nment i opgd tpReRNhANEnYE I d8cdSe LR . patharnt RRpHildes useéd in the
Br\NPV, Bonbyx nori N cell (BN ceII and the |ike can

pregead. inyenpiehul ferappamrleaf a H&VVshawding aspgridpp of a DNA

CARER SRR, S tsoBilicd Yl oy 00 e Sog o o

lsSEQMEDt NoRed. SKe ]JBeIﬁ(DIiSGO(ﬁrﬁEQESI[DfNCI :He),i mee@t DN& comprising a
Iarva of Bonbyx nori (Maeda Nat ur e,

\ol
593ti9agsf) 2 BNA ?%mwsbﬁ%a&ee Aseiae thAS DyBFizes
iaRpkes BEséhEe&@éﬂ@é $ifdvm C'_%Oréw 92 N0 :8P5sEg 185N0:4, SEQ

Ver o, Chi nese hanster cell herelnafter
aBbNEv hat BEQaED MY 8 cer |SEQ G rmfelqwaameerr stcippent

EBBIRIOhOE A eREORA Y Bt Sl B R R AT La11y the
s;méoqaamety oﬂﬁmseifﬂﬁyihsxﬂﬂe pratte@d3 of mhméprésent
and the || n be nentipned. 20 A bacterium of

c
FﬁgeﬁEﬁﬁg ﬁ%@h%??c*i%?cﬁﬁ?kﬂ?% ansformed, for

exanpl gg é]igeé‘fEPé dana M b vt d:?t%@:r kbeddeB the partial
Proc. Acad. Sci. USA, Vol.69, 2110 (1972),

pepbidgonseq, ingthe (g:%ze;ntarmmemuqmea RNBokbhati grrefles the
a d
BRERSEBERE oo Lo SR P o Boell TR urelh affing apids of the
a&mGepesaid b&b@@ém@f sﬁén-fjn 1?8 SEQLITI 1@79), sm EBSNCN Be. SEQ ID
Yeast can be transformnme ol exa cor
Wi SPaeth A S S T NG & B oPEEE 188 thereot;
%;é&tﬂ&fiaﬂ -4 8fiva (98 )enddds Nafel po&?%@pt@@'e cHﬁé:Lst:Lng of
75, 19 (1978) and the 30 lik I nsect cell

blnelmre@tt@afm&idl tamnmmm offorthex amine, acidcsedragce shown
scrlb ol 7-
0GR L5 RS, BB Bheg 187 pRBcerabiy used

t ransfams nete DN ﬁhﬁﬁnﬁntodes the @@dqpé@m¢dewbbhsastlng of the
met hod descr.i bed in Sai bo KO%%FUa& g

22nd to 41é6th amino acids of 1no acid sequence shown by
SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID

NO:9 or a partial peptide thereof, for example, a DNA

‘comprising the 64th to 1248th bases encoding the amino acid

sequence shown by SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID
NO:8 or SEQ ID NO:10, respectively, is used.

The DNA capable of hybridizing with the base sequence
shown by SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8 or
SEQ ID NO:10 has the same definition as that described above.

'The method and high stringent conditions used for the
hybridization are the same as those described above.

As a means of cloning a DNA that completely encodes the
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Engi neering), extra issue 8, Shin Sai bo Kogaku Ji kken
Protocol (New Cell Engi neering Experinenta

Protocol ), 263-267 (1995) (published by Shujunsha),

or Virology, Vol.52, 456 (1973). Thus, a transfornmant
trecerftymed warttiad peptiédsi osed Sllweldtearpmmtl angnélon (in

t hat, .en odes h ein can 0, d.
T PR o8 FBE: Sl 8hIng e d et Ui oy RS chat
E&lﬁzhﬂd gﬂuemhorchelsbaat:er ‘sgmaﬂiméé‘lgsw aBsamdg:nas:ads as the
cu ture the culture nedium used is era
IRERfed e e PEesRRRniBKReRELR bort %%ﬁ%”e het AP fied by
SOWEE method  AsIRGT Cs yrPitRstl 2 QR e i tichar ﬁaﬁ@ﬁ@sﬁaﬁbﬁrtlon of a
for the growmh of "the transformant are contai ned.
desaep|sesiuencenhshatir ppnodes rthe pmtﬁam;@f ddvet mrﬁasent invention,
sql ubl.e starch, CtQse t he
T R BV P AT TR o ) I dstprporated in an
IdﬁpﬂﬁpﬁﬂatérvéEtergaﬂlﬂlswb§t£ﬁmﬁiednmNA2fra@memmnomlawﬂabeled
salt, a nitrate salt, c¢orn stee hrsgepto

re region of

Sya&hetige AVAe £hrh  £NCedSS e PG
OHe 3Thbtedn B% PRAt hLosENt aﬁﬁé&?ﬁ%xﬁs @het A9bridization can be

i nor gani ¢ substance, cal citum chloride, sodium
@lehtyf@mgeln acghcdphat’eo, nEgnesXxamnlehl or impEhesd deseripre in
e.mentboned. 2 ddi t | Ve t c
PRLeRSRe A8 T e Sr kT e oo e 6 ) (o1 Spring
BarbddeﬂiabThEré’sb pf 194@) rnetd urhe Shdeas.l r ¥hen aabomzheﬁc:.ally
As an exanple of the nemlgg d tQ culturﬁ)l £ d
Bgéﬂéﬁpéﬁ1lépr§ﬁﬁ b%n%%e¢sd?ﬂﬁ|4: IFRNP I EGPuRe performe

S@EBEB%thtgl PROSRe AN B8k CASAE % At M@t don manual
Journal oOf Experinents in Ml ecular Genetics, 431-433,

@btdCdel geratbor Laboratory, New York, 1972] is
prefer As required t r
ePf'?& 2RAVenGE C?]fe:# e qﬁ‘{A chi @% %%%%ertrad according

pr onot agen exa
80 ai ngehybakfigwh Cp@ei sk, F@y&:l'bea@d:dﬂ!d aDA-uie Pmdmtchod the

30 When the host is a bacterlun1of t he nus
GapRer] dHPLeX EEFEGdarobrthe HBIYRN MPSRAhoRRed Bethod based

‘E‘ﬁ Yboh? EQlﬂéCP(f:I@r A0QUmord Kb QYIS f@%dekaﬁlp\]/.me, Mutan™-

ture may aerated or agi'tated as necessary
supehosxpresa KmctTakama dia Hagenudeae TtHis(Ta@gra Bio Inc.)
cul,tjyat op is normally perfornmed at about 30 to 40C
?B? g%%u# 99 6 to 24 hours, and the culture may be

aer at efle Ot 1 Gled atigl et RAGRSHEA the it ity aasf bemased as is,
whose host is yeast is cultured, as exanples of the
oo ERET BRl et Hen ' with i ReStiEtden sngenuqiepse gr addition

Sead. 1 ke r UD d%@%r% AHAWROoh ¥pd %rﬁ@s@egfuﬁs use.

suppl enented wit % casam no -aci d [ Proc.
PoaddPNASaiay have the translation initiation codon ATG at the 5’

end thereof, and the translation stop codon TAR, TGA or TAG at
the 3’ end thereof. These translation initiation codon and
translation stop codons can be added using an appropriate
synthetic DNA adapter.

An expression vector for the protein of the present
invention can be produced by, for example, (i) cutting out a
desired DNA fragment from a DNA that encodes the protein of the
present invention, and (ii) joining the DNA fragment downstream

of a promoter in an appropriate expression vector.
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USA, Vol .81, 5330(1984)] can be nentioned. The pH of

"the mnmediumis preferably adjusted to about 5 to 8.

Cultivation is normally perfornmed at about 20C to 35C
for about 24 to 72 io hours, and the culture may be .
aer at e@sefuagieateds asnabods gaErasmidhalerd viedadsbor Bancoll

e RRRaR, “PpREZEC plicke, Hush (i Enahifly WgE0ea £xom
HB(196:2) kustpPpiemesl @d, Wil ioagTrsmt ¢410A%; bausmeds derived

serum and other additives as appropriate and the |jke
Frony weastd (eThe, ppPE S ¢ IRSHAR uhdcs9Fiepbagesy such as A
Lust.ed_t b 4. JiMatd ORr 5S4 i kMs and
AR e thlad fbasds Bl b nRbdy Ry, et R TL LY
balcuiogimay ; bpAhel bt qoKDY, guRa/AEH pis/RE¥espaPPAl/Neo and the
h@g%ul medi um for cultivating a transfornmant whose
d5F+ 20 is an animal cell include, for exanple, NEM
medi UMrREPRLEHEHé £0useMd tih altpfedent?2Q¥vkeatdbnbmdynbe any
serum [ Sci ence, Vol. 122, 501(1952)], DVEM nedi um
PYPREE8Ey 2PREPPL Bt 8 ofyn guy Thostpysed) 20 e¥RIRSH [Frfcgene-

r t ' - i cal @ 15,QN \Y/
165" B2uBls s il B L A5 el " ehe Bosry She SR
poom2SetrhetBe 0540 qatonMetii e VAR premotergs5ohe GMY
the |ike. The ium s pH i s preferabhl.y about ‘
BRPEPGEET ohhe S Ter b QAT RISy LS Eag bR e Eioned-
ber 1Byt p2EmdLe B9, Nene MV A idie galloviresiaprbeoter, the
aerated or agitated as necessary._ Thus, the protein of

fRe premeheri av@rthen P are FFefd@ddd SR he cel | s,

on theygel | PENDIANG Oy YUty itfte Felthd g@hubhBscherichia,
transformant. Separation and purification of the

phet ekp pfomdieepy edentlad meentdter,f the treeA promoter, the AP,

above-describ cul ture can he forne f .
ERAHOF £ ( HAS et cif WS h o bl o OBG LR AEy ghe Like are
pretetpe8f therPigeehbsitnyenti Bacterewihract te $énidis oBacillus,
a cultured bacteriumor cells, a nethod is used as

thpr SBPT apEoNRics i rEheh SBRC REIMGHegy ¢BF| PeRFepromoter and the

EE*%?&L Q% é%é&réa¥““%§%¥ %ﬂgmﬂoggtﬁgd¥§55€r the PHOS promoter,
cul tivafion, suspended I n an approprfate buffer
shé UPGK npramsk et s i @B promsrterpf thesdbHeprovnter and the

ozynme and/or freeze-thawi ng and,the_Iike fte
RS SRteimad achin the Brdfeih fu thFarhtfly, the
ﬁ@l‘%ﬁéé#ﬂ@tﬁﬂﬁnﬁeﬂ liHeat 100 propRted had sakullive aBY
contain a protein denaturant such as urea or
prefeured. hydrochloride and a surfactant such as
A 1001 >urhal oo
(L OygEed hgygggg%{;a@.g{%&&%&%' 1ricinl®, SE6" 8hadeiBnl B8 the

cul ture eriumor cells aré separate

dbvove { hexpsrgresinat ardctoyrsa thetthegtioonsd lyecospriasd an enhancer,

é hsepJ.SJl.Jgier[gn astiagr}l}all,S aC (,)_Dloll%&kt %(cj;i’d '%fito%r sci%glg ?t ['zxogegfecg]gn marker,

an SV40 replication origin (hereinafter also abbreviated as
SV40ori)}, and the like. BAs examples of the selection markers,
the dihydrofolate reductase (hereinafter alsc abbreviated as
dhfr) gene [methotrexate (MTX) resistance], the ampicillin
resistance gene (hereinafter also abbreviated as Amp®), the
neomycin resistance gene (hereinafter also abbreviated as Neo*,
G418 resistance), and the like can be mentioned. In particular,

when a dhfr gene-defective Chinese hamster cell is used and the

26



10

15

20

25

30

35

cultivation. Purification of the protein contained in

the thus i5 obtained culture supernatant or extract

can be performed by an appropriate conbination of

nmet hods of separation/purification known per se.

Hiese gementus| yskdoas nheh@dbecﬁlon marker, a target gene can
par ati onl/. urlflcat|on i ncl u ods b on

Hih e ey iettse,idtngne PRgER AT RS mdiEh.

preci pithakiden:i68} h@ﬂ$r@?§£ﬂecﬁ,0 mﬁnalomed;ufem:eembas matches

i n nol ecul ar weig as dialy
G‘Pttrhaftlhlet P&PtoﬁaYgEP piided o§o drhe Mrérminal of the protein of

%?%%@ﬁfyhﬁGbgﬁlgectrﬂéé%ﬂhr%ﬁ@ﬂ%@sb§qugﬁEEQd§nE§§§g a PhoR

erences In Ic charge, such as ion
e»mgm&geeqhennat ogmarpmgA gl ssespsmteoands b6 fliike when the

ini,ty, such as affinity chro hy;. _met hods 25
Dot e aPrEEr EREBLoT RS S BT e 20 otafiylase
l8¢eas e sphasfce ghswimmﬂmdna:wsé@renwew ahbylike when

nmet hods based on differences in isoelectric p0|nt
&hehhasti ssehcbaeteriwe ef igie gamua Ragildes \WaenMFpesignal

bolehBel R 8bBERI eghd 6 éb&déﬁhé‘&ﬂa t%%elﬁmﬁewhég the host is

orm can be convertﬁgnto a salt by a nmethod known per
yeast ; aandeshoindabid 4 hprabdneqeEmesr, selnya—\meﬁrtfleeon signal

protein is_obtaj he form of 2 sal t a
8eRbBR a0 a8, Pk oy Toldiyis AL e i ncbafpipshy Like
wBehothk NBYEL PLE 5@ &ima ITeidiad based thereon 35 The
protein produced by the transformant can be

optlon§P¥99n%@?f?QRFTEORﬁFEQQEQ%/WﬁﬁﬁqIVQ&mBFlglng a DNA that
BRLYAERt LRE ?% téﬁﬁcw¥'Ehéﬁ?fﬁE@Hﬁ“ﬂn%%%tlon a transformant

protei n-nodifying enzyme to act thereon before the
peni becatodnced. after the purification. As the

protel nndl for .exa S

.chym)t p‘é?% 1}Ha %f eéghoodlie%{ &‘3?& sng;?gtet::&}v:%aég the genus

gbyresidase, adoddaatilee of ehis qénuﬁhean&eaeeceyefasthean
protein of the present invention thus produced c?

hﬁaefaFefaeJaJ,/ o HSARE 4 AfufeHSSdy Codst 8PF thFott ﬁgcan be

ﬁ@gtigﬁ 4ike using a specific antibody. io The
‘neutral1zing anti body agai nst a protein conprising
the sahe specifist axampilles tdfe thambagftiend umc pd SBQUGﬁneS

%h sho SE 1D ng ﬁ3§E8HhD(gp%5rtﬁE%& acad. Sci.

peptAde xrcmr @f qrsca (816968 iHheoeabs ((WieleeeepbatisuRe8earch,
in the present ‘i nventi on)" may be any |5 anti bod

¥abable B2 i d&INingAA7d HidanmaglorL W@lﬁéé‘éﬁf-’oé-l%@@yf Vol.
130} Fesed) i NRAI1ION A 1 IR 1ERen ST B fo% Vol. 41
exawgﬁ', an gdtlb tﬂ%t ré%%ts speC|P?ca? 1 ?K !
422 e W9 )Used 600 t(i&nqdne;ssenﬁfqlnvéﬁt,l a4 dlBﬁébéel and the like
antlbod that r acts
entione

As useful examples of the bacterium of the genus Bacillus,
Bacillus subtilis MI114 (Gene, Vol. 24, 255 (1983)), 207-21
(Journal of Biochemistry, Vol. 95, 87 (1984)) and the like can
be mentioned.

As useful examples of the yeast, Saccharomyces cerevisiae

AH22, AH22R™, NAB7-11A, DKD-5D and 20B-12, Schizosaccharomyces

pombe NCYC1913 and NCYC2036, Pichia pastoris KM71 and the like

can be mentiocned.
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specifically to the receptor used in the present
invention, an 20 antibody that inhibits an activity
(e.g., binding activity for |igand such as coll agen,
activity to undergo phosphorylation and the |ike) of

t he redeptefidedxianplbe pf csatinseentdedl, Spodoptera

(hereinafter these are SO nerjcally. re red _
e Gr 0t (ho ot bbar O oaht R i TS g e
CHt 2t idie ENTIQRREp1EBEaaN] | ofi 4T perbeddrived from an
invention may be any of a folyc,onal anti body and_a ,

g @ foFaicheplyede. nThecaht i dREAves fyrm plamssira brassicae,
[ ntj 0 ; [ i ' 13 nZ 8
SR g2l gt SEE4 4, g N e
efdracitonand whahetthei mibusahns. AGFRV anfihepdyhef vines is BmNEV,

resent invention,i efe I neut.r.al i zin
FdFfavi néfegl]r ZEE‘&V??W ogxhcguv}ealtﬁi%e & e used. As

MRUFQS Iekainpdeei BE ShenpFaképn, @fTatwiar E@ldc graarhnl), Sf21
stinulation resulting fromthe binding of a ligand
sedd dboxh3gnc¥eughen ¢f ok- ampte, Iy cdiFragdn-217 (1577),
t | L.a y wRY | collagen, type IV
é%@f%&?n?gkﬁpggg %%Iﬁ%%%ﬁ?néébe VI  col |l agen, type '
VI 11 cakl agefinlapdamhtes ecfptlos irssmbtin a Harver efeBombyx mori

invention. As the antibgdy o h e i\nventd .
{Mazqe Eéid?lsfaBQFHg?ft %i/po:%]y%eg%%eagg@i)s’t angd ofie Like can
teemédnrdohedq4l6th am no acids of the am no acid

sequence shown by SEQ ID NO 1, SEQID NO 3, SEQ ID
NO: 5, ASEBSPEulCEXaBPleEQT XD BN Hiakh Gt apnor@@yt cgdl COS-7,
eo S r [ r o IFpHe CHO
YR P EhoBes Brhal OF 011 g R e A as
gedqlépncehinese hamatéhec@Phd(QRO) Heackiigich tdfe hdtr gene

own,b EQID NO 3 or.a _p j al pt_i th r
1gERs R rEpeLpopEoKlabed SRR eT oG e RER P o=t
abskhRtTebbodmehser Rpaldmg L BNincasie ATOO% cnli, bedy GH3,
of the present invention, and the nethod of producing
husaanfibea)l asd(the pkbparean e deHEANGh As
exanpl ﬁsbgété?fuﬂ%f 9EKk Us&itlid %?&W&fg%ﬁnyebQ%énsfomed,
of the présént rnventiron,” any of a peptide (e.g., a
Sypt Brémple pephi dedohdanary Wit rd nethdidedsrdbegpia Proc.

Hobr | 2600 ( DELanb Wy 07 lr O AL BHowh by ueir &7 107
NEb82) SEQ! EhdlO1 Bke SEQ ID NO'5, SEQ ID NO 7 or SEQ ID

NGO 9 or a partial peptide thereof or a salt thereof
and th& bageeriwmbef Uthel qemisibrtildus ke bgr &rangormed, for

LI SEERAE 00 AN SR I s Bt ar  Generas
Ganebics hevebt 168, 111 (1979) and the like.

Yeast can be transformed, for example, in accordance with
a method described'in Methods in Enzymology, Vol.194, 182-187
{1991), Proc. Natl. Acad. Sci. USA, Vol.75, 1929 (1978) and the
like.

An insect cell or insect can bé transformed, for example,
according to a method described in Bio/Technology, 6, 47-55
(1988) and the like. | |
| An animal cell can be transformed, for example, in

accordance with a method described in Saibo Kogaku (Cell
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25 extracel lul ar region of the above-descri bed

protein, or an inmunogeni c peptide (epitope)

contained in the region. The Ilength of the

i mmunogeni ¢ peptide is not subject to limtation, as

| Byrpi rees2 7iitng)s axteagthshavﬂngShnmmﬁa@hﬂnanakuzﬂmﬁkﬁmeProtOCOl

8
|G D B S nePnf B Bl TSGR IR (195)
r gaikliehed e 3BQYAngRET] i BEAVPESIEGY, Oola J25r 1458 (1973) .

peptide thereof or _a salt thereof can be produced in
accor ddh¥E vt KrREFEPERRRL EXaRpf ¥R stiihéd FPaRssion

%M@oﬁy%%fwag”st BRfl tRRE ERFoddd Shd G RRAYCEnbYe

(a) prepar m for exanple, a tissue 35 or cells
ofotaimedyal such as a human, nonkey, rat, or nouse,

33 usi %epb rtrg% ]I#%kno hé)dh or. & yt }%%g%%.?ﬁ‘ﬁ'y"f the

t her eon, y syn esl zi hg
lgepiis RidNRS iehiRepti debasyetNari of udie@enhueBacdd Ius is

synt hesi zer and the |ike,, or culturjng. a . .
FPéﬁélFfé’ldwaﬁPeCSH"bF%?rfﬁe M%%%tl%r&%f@sr ly a liquid medium,

&9' mageb' Qecseﬁeﬁléwgcé hea i Db Ral ERBAENGS SRR anlc
SEQ SEQ TDNO: 3, SEQJ 1D NO'5, 'SEQ I D

IubSIEQHDI abd90‘oheas :sad:essm ofifx the ommith b the

nt| n of resent.inyen | P e r
FPeodE8sPant Feb ot Rt P RrehileB B Ene flkofy source,
beucesbondgroringd, s@nﬁoléwatatm,crsmﬁsc‘sramdomh@elgke can be
menbrane . fraction, soluble fractio %g can al so be use

gpentioned; has %’ﬁ?‘F@Je‘?ﬁ e RIREIIED (TSR i g&ﬁraﬁnlc or
BBSaﬁiésgﬁBstQH§@§'éﬁbh‘%ﬁ1éﬂf%%ﬂBhﬂ&M'éﬂl%d angitrate salt,

i sol at ed pertormng extraction wth an acid,
sarfiagteap bl%@bol’mpmi hea g6 ike, mmd: zgarptlryalcﬁg shybean cake,

A EPFEED bReRe R MR e Mol Sl . B Bipmg 2 62" Ene

LAy eganilc phabet ands 0 ned ngingp Ryh 1 d Giies X Gloaligem dlhydrogen
chromat ogr aphy, and afflnlt(¥9n chr omat ogr. aphy

BRESERR T Gerhadie s vl dan A (e (14 keh o 2Bl ponggoned.

ﬁegéﬁfgloﬁxaﬁ’ii@@ élf%:.tan'?c S wAldgtiirs p"apb’r%%tHsﬁ‘iLomotlng factor
i ncl ude one aving the same structure as that of the

andi gea bike eayprissadded.nvEhei oA pdr theedediom &s desuably
ngtU{aé grlal using the above described method
? Y %t te conprising 1 kind or 2 kinds or nore

of theA§am @A A & U tIRM iRRRA T siade taomcnmtaﬁ:eda bacterlum
sequence 25 consisting of 3 or nore, preferably
%r@%nawsacﬁ%@quna:om M%?a|rneg¢1¢ﬁb§@ﬁip§éﬁf-pan%ﬁcose and

b SRR s mbﬁgq%égﬁ%%% 3 ﬁ%@ﬂﬂe“@s. jnoblephlar
$¢m&£1¢$» 4§ 38 ,prCatlel Spodmyr |Hanm9rtmebawahorae|uew York,
n%gq#mﬁﬁ.ed ggogﬁlggllr}lgdl, 1n der N% 3:an EQaslé)
promoter efficiency, a chemical agent, for example, 3p-
indolylacrylic acid, may be added to the medium.
When the host is a bacterium of the genus Escherichia,

cultivation is normally performed at about 15 to 43°C for about
3 to 24 hours, and the culture may be aerated or agitated as

necessary.
When the host is a bacterium of the genus Bacillus,

cultivation is normally performed at about 30 to 40°C for about
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NO: 9 or a salt thereof is produced using a

transformant conprising a DNA, the DNA can be

prepared according to a comonly known net hod of

cloning [for exanple, the method described in

bltec @ldahoGreni agd(ehe edltude mBantocleretes or ggitated as
Col d Spring Harbor Lab. Press, 1989) and the Ilke] As
TFESSFA et hod of cl oni ng, (1) a met hod conpri sing

obt ai NiyRgnaa Lranstormmnt w958 iy ix BNaAsthdtls cultured, as
encodes a protein conprisin the am no acid se uen%%roc Natl.

sxempley SEQEhe wediumsERnrEhejsier’ ssprynimg

I t-h f rsg’rh@d@uﬁlDNA
IA%br'élgr)gcgy ggf%b??{a\lczah%%@’inﬁé{y ]uglﬁég; azfllfDI\lA pr obe or
BN@plamEﬁEés 4e5h g0 eb onasdrel hasicidf [ Bries .aMiatd -adicgd. Sci.

SEReRET Bhouo B A DR 2ty g St o ene

N@d@.umsgg b= b0+ A1 Dy ﬁﬁlé'@am& ot $ﬁ|tto 8t. heCﬂﬂ)‘E;Lvat:Lon is

or (2) a nethod conpri sing obtalnln% a transformant io
conpaldyngeafOitted hat aipeede20% proBE’G EVRARSIthE4 e 72

L8, R FRRUETET RN 1Y, FRIQIR Esgdipeas necossary

salt tWRerod byansFERnamt hdhbseisiont DA aw ilpsest cell or
desi gned on the bas of, the am no CI d S e, af
68§)‘?%§p9‘?d@“i5ﬂﬁ?$si%@ the Mgt §hPSe ug[%c%g% Meditm

Sma\e'ﬁréy §§@ |ﬂ39@§62)‘3£%1h Nieht SSEQiUR NohaT:t iS80QedD10%
NOQ 7 or :9 or a salt thereof and the |ike

bavibe nenumomd Stiee Mﬁm‘r% &tseﬁpaq?&tm@%&r gogethe like
P ggpt Of c%{' £He n%cﬁ. g: @'EFQBIQeEcﬁﬁsEéB to about
i‘fectly as antu en of the present

e use
lenNgeRbi ang. A&:dlrteufmrmmi i ian mmalmpeatfombdcetl gbagut 27°C

descr bed rm(a bav | 1s transfor

@Fh@hoﬁg e§c #¥hed %Ihél @??n ?%]}et%%\%a % talrwéggltl ecgfar? gitated
he nldsedsaFpe host used for the transformati on may be

any cell collected froma human, a nonkey, a rat,

mouse, Uaefaksmedivndfox heultieat MpK 23 rana$prmens. ghose host

g% ggganaﬁﬁégs{!‘%kl FIBEY udd 29fo% ?eyxsﬁﬁflge Wme%]l% Gupplemented

e are prefer Nat ur al
wathakbant cBl ts 20% t fetnsI dvoretherssemin S cieinas,t Vol - 122,

th t
LTI e SR VTR Ol vl B el T A
mbumaa%g [TI06 GbSSnie] Cof tiM& A1t carRRMdlie4) Awsoxiation,

buffer solution (e.g., 30 Hanks' Bal anced Salt

Bolut 189) . smém@?hbd B99 i e ak Frsieanging @ fafhe Society for
th hat . n ntq Rk Th

Fhbr Boehedecf i edio e IoRn Pl RELTRh) Bipehd ke, - The

a8l amus Cp]l-l ais pieeefaloly oab:swlbcﬁjtm ¢husCudtevatdonahg

the like are preferably wused, 35 A eptlde as .t
BﬁmgéhYoPeifﬁ‘énp‘P‘és%%talP‘h‘&'énWoﬁo c%t(?i Fpr about 1% to 60 hours,

and the culture may be aerated or agitated as necessary.

Thus, the protein of the present invention can be
produced in the cells, on the cell membrane or out of the cells
of the transformant.

Separation and purification of the protein of the present
invention from the-above—described culture can be performed by,
for example, the method described below.

When the protein of the present invention is extracted
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al so be produced (1) according to a conmmonly known

met hod of peptide synthesis, or (2) by cleaving a
protein conprising the amno acid sequence shown by
SEQIDNOI, SEQIDNO3, SEQID NO5, SEQID NG 7 or

R B NR1usethbastapRuap6: attélm,pta' dastthodd iEhaised as
nmet hod of peptide synthesis m

é&ﬂFa%laéesUFlieaeﬁaﬁa§Ees%%%§¥‘é‘“ roacalls 719, qaggesed by 2

é,v%'a%l RePhBBCaSre FNGh1E Sva i diEsS fithairidd d& an
can be roduced by condensing a artlal eptide or

apprepadiags baﬁblresgﬂuta;@nstm@t Frumieddpt imaangn et

R s ee%%%‘diu%*fggy%ﬁ% the Jike, after

ebAdlgh @s cetidehexcegaanby kn@vmrmteéhod:ss afbtca:nnhehskqtu on
and elimnation of the Erotectlng

FERSHIEHga theNoRr aR L ERALI PRe i BUIFER F&ﬁé‘&mt’ Fay contain

20 las R e h hlorid
e et ne BLEl T oher s KB Vork (LM (Lly Y ocnioride

S@Itﬂr ecdurfantahbebueh FheTrREpen d@l%adeﬁ%@mr@% prqtRin is
York (1965 t
ﬁ%hrfei % éﬁdéﬁ X P;Fe éﬁ@’?‘%}gg%@ng‘fu on oJT Orcog:n &?3}8 are

Fepheasedf fponi the akhpﬁrnaﬂ@nff &y exangihnd sSolowentper se, and
extraction, distillation, colu chr omat.ogr,aphy,

thgus ﬁ&P@ﬁpeﬁa%gatapﬁ9ll?%tﬁ%t¥] 44T G Shridn {ife the

Ik e 4 vMbeBnt he peptide obtai ned by the above-descri bed

method is a free form the free form can be converted
to an PappEbpatice il thgypzapt@rmmqta@m lmstqli?@dt us-

ngégrsgl %pﬁggtégp Eﬁ?Pcan é?aéconverte ék%%ormed by an

tppropyiate oaam]ahyakn@mnofraﬁémbdsTmﬂarsmamatamm’npuateflcat ion
of the peptide, a comrerci avall Ie re |n for

ﬂ?@BWPdEe§yﬁ?hesm§%lqoé‘B‘F°él yo 8 ﬁaf’ on can be
ggraéﬁ %ﬁﬂPiP§ﬁ9f1§ﬂthéfﬁﬂé“heéﬂbdﬁ"ﬂ&&ﬂ?kﬁy%olublllty,

rox met resin, benzhydryl am ne resin
am:hoaet hgltmgrcnut 4amed nacylvﬁmb@mmmlt@ﬂmn,r @gtﬁOdqs based

R LPLky R P EA Aol e A W Y, quich as dialysis,

potyaciytastien, r@@inflltratlon, and SDS-polyacrylamlde gel

4-(2' , 4 dlnethoxyp en -hydroxyneth | ) phenoxy, re
alsstmph@rreamet%&%%ﬁe ﬁvi-’@é%ﬂﬂ &jq?ctrlc
Eﬁékﬁeanguéﬂ?eas 3fonh | @%H?ﬂi‘ﬁé tRBRGpHSS 'i’tQat?nldﬁi@ dased on

resi an am no acid avinhg an approprlately
ﬁpeCEfiedaﬁfnmahp,gswmm)&ﬂuﬁEﬁxn;HMuﬂhromanﬂgﬂamﬂm methods

rou ensed on, t eS|n cordanc

PARe8 o F LB et e R b e G g eberse phase
Nagh Opér Bo ARAMES! S1 Diu L netersi i cyrdphomn mpthosls  béisetihen
end _of the reaction, the peptide is_cleaved fromthe
@kgfgre%ﬁ@sa}nt¥§pelectrlc point, such as 1soelectr1c focusing;
and the like.

When the protein thus obtained is a free form, the free
form can be converted to a salt by a method known per se or a
method based thereon; conversely, when the protein is obtained
in the form of a salt, the salt can be converted to a free form
or another salt by a method known per se or a method based
thereon.

The protein produced by the transformant can be
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same time various protecting groups are renoved, to

obtain the desired peptide. Alternatively, the

desired peptide can also be obtained by taking out a
partially protected peptide using io chlorotrityl

regsti imnadlivremoddsiiegd  drhpdrokybiy zdepeivesiof angolypeptide by

i T Ay RRPABBreete ok T bRH CRRBLRA S e o 48t thereon

Weflaed etheauRra fiagt d6n YAriPLST achid Rl il dA4@®Nt SAs the
whi ch can be used for 15 peptide synthesis can be

RISk ian Hloéiléé(ﬂﬁad?PM‘é pseer FF AP Iye FrYRSiMme

‘EH?%?@ yﬁb CatRadiifNdSase,
N- et yIIJ- ‘1‘5-,3 i %'\%%&%%%é opy écaraffaodl i'm de and 't he
Igﬂygo@adasbeanénthenbukeF@retwﬁeéwt|vatlon usi ng t hem

Eggefnr ?&Fcbﬁg§ﬁgg]?2§£aﬁa t?ef:g%w q}hegéxg)?gnt invention thus

- HBiducHdOBnand hBgshi&@)by ray &ezﬁﬁdadmdirfcﬁs@ay,t @estern
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the resin, or the protected am no acid may be
hdotFangdard thavhhke wsing s@m%@%arﬁ%ﬂ%n de or

an HOBgpgShiL efaf{‘zz.ﬂg%tﬁ%cﬁf raf i éﬂ"eang%%%%q_nt @omprising

t he resin. vents u t'he actlvatl
phet eemedoansnbsacmblsahlml tdon ckamentamime Sictilge seghienicehas that

B0 By B oL A B I A e g o o
BEQCIDONS: 9, Aﬁre%a@@&ﬁihlﬁpéﬁﬁﬁdd SreIT Sr acisdlt thereof

am des such as N, N-_di net hyl f or mani de,
Nthsdrﬁﬁ?ﬂ*ypac@%%ﬂé Rl me%%ww%qnd n@ay be any

angﬁgﬁﬁgr ogggﬂﬁé S aalmlﬁdl%@e o308l eELEBtor used

rm a o ol s such as tri uoroet hano
éultbgigeesemthlmmemhxuntqndsaﬂﬂigdnﬂathamaﬂfarfoanﬁnemple. an

such a et hers,

PHETRRTy, VR oo d S AL L HR kefbror pged 1o the
PEEBERDI 1AVt i®s) & Dikpdtiat deintilbodC ehatte raadts

et hyl acetate; suitable n1xtures t hereof; and the 35

FPRE1ERFRbRY mtt%é@cm ivsied é-r‘f’péh@t presegt invention, an
usa%l?&ﬁ#’ a0k y 1&7 ?ne%cftﬁ%% gebl'iﬁa‘f‘i.’ﬁﬁt Qc@?v:.ty for

pept| formati tlons
hngamdlqusblaﬂn@mﬂﬁagnnﬂla;ﬁmmuyy ¢b ua@ewgohﬁb@sphorylatlon

about. 50C activated am no acid .derivative . .

‘i? yllu%e‘én Cf#c JhSdSHePEE M5eghdt the Pﬁ&&ef‘?i invention
eHELSEnatied thdfStarsSidlGd Rendirikediivn regagte@nto as the
reveals that the condensation is insufficient,

anibedief driamanadn ioaeTBd onde aN6r ¥BE BykPepBRt PRg
nsation reaction without elimnation of

protecting groups. If the condensation is

|nsuffThBeaﬁtmtm&hrKﬁba@m pheseeacun@ﬁnmsonepeatbd any of a

B Loy TRy 27 & JRPRRdgPae Srg pPdant t he
subsewtaﬂﬁwdwrbﬁ ROA bﬁ:le@.&ntl Ahkeaneed. may also be a
chimeric antibody, humanized or human antibody, considering the
therapeutic effect and safety in humans.

The antibody of the present invention is preferably a
neutralizing antibody having an activity to neutralize the
apoptosis-inducing stimulation or cancer cell growth
stimulation resulting from the binding of a ligand such as a

collagen (for example, type I collagen, type II collagen, type

32



10

15

20

25

30

35

As exanples of the protecting group for the am no

group of the amno acid to be the starting materi al,

Z, Boc, tertiary 15 pentyl oxycarbonyl,

I sobor nyl oxycar bonyl, 4 met hoxybenzyl oxycar bonyl,

A I, cBrlagenadayaet fVoxythapeny| type rV feaidrageret jHype VI

ht.hal oyl , .for 2-nitrophenyl sul.phe .
SR S9RR (oA cor-LoRRat G tRE THeeptor, yped in the
erddeoitednveft iexanpl es of the protecting group for
the carboxyl groug, Cl__20 6 al kyl grp%Ps,,CS 8 .
cycl oayIthgr gusibody 34 Bhal RYeSeRlentilog, fih@ptibody

ﬁ;&gi&{&b%@ybgéﬁ-ggpwaéyagﬂzyéu&gc&% arben®d to 416th amino

enacyl and oxycar bonyl hydr azi de, tertiary
mdicley ot shey Bijdeaacid, sequenteyshewn dy HHQ He NG:le SEQ ID

e i opned. T dr oxyl )f in :
S5 £ ol ABS 8o P BT OHY s AP it BT Wpartin
eiptyiidel ¢hkireBfobreahsslfi EdiroPf ifpmEuRdids ofbaarticularly,
group suitable for this esterificatiqn, |ower Cl 6)
ATk &A&Pogroagainaththe BRALvRE YA rBHER °© §equence
SUEC 3 %hQ_egéﬁbi' tarﬁya:w@@h%pumatdegnw by @0 ID NO:3 or a

carbonic acid 30 such as a benzyl oxycarbonyl "group and
@arstiadx peptbdaythgread, or amdsatie theweafarish@referably used.

mentioned. £ X | es_of roun suitab| f :
et heri ngfﬁﬁs ggg%‘ﬁz?ﬁe g@?) p“,‘e‘%’?‘gt"réﬁ’y”%ﬁ’gﬁ%‘ n;?ln antigen of
gheupntiBollybofythgrptisenme itnent ien Camdehee neittiwed of

As exanples of the protecting group for the phenolic
BroRpgiagdy Fhgr 8upie®dY yrosi ne, Bzl, O -Bzl,

21y &a&gggegﬁon%fzant%ﬁ-bum and the |ike can be

menti on the protecting group for the imdazole

of hi sBedernappldssof the antigen used to prepare the antibody
4- hoxy-2, 3, 6:trinmethyl benzenesul f ony.l P,. Bo : ‘
BinEhdantesert oreREiotl (R | Ther COPHEER Fofed SymEbotic

pepexaapl Ravohgt hektmd boxy2 gl of nidre tfathiengame antigen

material in an activated form, a corraspondi?%%ach .

SRkpETLERNt af BBAEOT Fh REATRHN PIRGISNgat hes plino acid

%’bgﬂeﬂee%ﬁ oy fﬁg XN £, FRNEFNRROPkeROD NO:5, SEQ ID
, 4, 5-trichlorophenol, 2,4- d;nltrophenol, cyanonet hyl

¥Dc@hot, SEANID riphenat ,a HENG i\ ipepbidieotysrescifnogea salt

hydr oxypht hal i g de, or HOBt and. the 14Kk b
FRAYPRReHRd i LT A S il e sidas tbF (Fg8e Gre also
siaplynge i@t £éd Ao i 4 Athadritiaierd JOhe present invention).
correspondi ng phosphoric am de can be nentione

. As
EhanprEsial ReRtida HiRpday dhsianFigen ﬁ%?ﬁn&?‘eaenfére
SECLEELING B s GO 1dH WS dRAEIdcALr el BUAERIRN or an

streamin esence of a catalyst such as Pd-blac
brmiPcogan borpepicide  tepsdtopit dontedaesl ¢ dhley degdon. The

?%I%‘: 53%%%1%%1 de ﬂqqr;ereﬁigcag%sp IJ'.fé)emics %%Itd’subj ect to limitation,

as long as it is a length having immunogenicity, and the length
can be, for example, one having 8, preferably 10, more
preferably 12, continuous amino acid residues.

The above-described protein or a partial peptide thereof
or a salt thereof can be produced in accordance with Reference
Examples described below or a commonly known method, and can
also be produced by (a) preparing from, for example, a tissue

or cells of a mammal such as a human, monkey, rat, or mouse,
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trifluoroacetic acid or a m xed solution thereof; base

20 treatnent by neans of diisopropylethylam ne,
triethylam ne, piperidine, piperazine or the |ike;

and reduction with sodium in liquid amonia, and the
Iuskislg:an caingonby kenwnomethodher alnetiheat basededdeirenpn, (b)

oved cribed acid treat nment |s \
g Ve YHEPERbELaR v Bf ST, R FRT R $r,pept ide
teyeaineeit usiabl hcpeptige peyithdeikdyy adllivhe dikeli er (c)
scavenger |ike anisole, pheno], thioanisole
RUEEdng 8- &régéformamﬁe@mwwa@ DNA’ that encodes a

%oﬁ'@%ﬁ%@ﬁ@' glhéﬂﬂ Lie eérﬁhﬁ{l?ddéfa Yequhnze shbb:% by SEQ ID
|trop gro p used as a protecting group for
w&sl,lﬁEQaIBIEOoB hEEQ| TP Oi %, r3fdVdY Noy 7 leiroSFg@ndP NO:9 or a
g&tns & %he 30 fornyl group used as a protecting

F=Phe i ndol e of tryptophan is renoved by the
e(laqvméasehébsﬂt@@éﬂ &f egheraptedant tiireptdsende piepared from
1,2-ethanedithiol, 1,4-butanedithiol or the Iike, as
Reltisggepprarehls of cehoaramialh thejitissaes o GRlls may be

RYAEehSeadi Lig ﬁéﬁm.;ﬁ dd& HddtS o3 elgQt, €GeS

ana %rotegglné g?%ups ?ﬁé functloﬁ% e gogroups ane

tfhractdhoul domble nf/mtviemm)e caractlisen bef usled asadsi ag the
erials atl pr.o ectln g

FRERORR: o fre A BB e r ot BE DB repent pinvention

caachl 88, b&nguiheiéd kaiucﬂ:amsdllsat@ﬁlkﬁﬁt;%d'f@&mhgr emptiratéion with

fron1annng commonl y known groups or .S cQnmmon

I kno ,
ABafASid nSURERFRAD R h AL Y S ithG 4t Kemi gbdoPPPiying the
Qﬁ?gégﬁ tof Q¢ Eiort NSE aQLQ:"J. ﬂutgrQHﬁl?fs:Lfshegel
car boxy- ternlna am no aci irst am dat éd
féptiabicnhai and sclet@naga!s:ﬁdiphl@sa stiedi esd r@rwanrﬁetiengﬁﬁe

LRUBLE: DS A O O RS, 0 JMSRRLER | 0B PRRI By

ah26haboGf Hptdy Of the peptide chain only renoved and
the peptide (or am no aC|d) haV|n% t he perectln%B .
gPbubhen theantdgen phdhe fussant dnyeptaRry iscrbeBgcally

ﬁ]f o LeRar&ehm s cﬂﬁstgu a%ﬂ:‘h‘é@icﬂ ep ‘E@.H@eﬂéég iAc®ude one

sol vent For s Pdetai | s about
ha91n@nummssamenstmuununﬁwaaIthaiamﬁ &bet hptégen of the present

S5TEHL DY ADRVRRESR o ol BBt S4:EPERCanove

@St LT d G HBEP S(H3N abtpeprtqmve@mbhsmﬁg 1 kind or 2 kinds or

above descrlbed method to yield a desired crude
sy sAme AEine Bais seqyensepesdEhgspRgNarrédssequence
Jﬁ%/yoﬂ‘@m MRAES YrdPdirabhi¢2el 82 m8Pd amino acids in an
eeze ing the main ractlon a desired am de of
¢iel qregolt I yd echesererb o oprtelpar exf. thien avi der atddobegisngs shown by

8 %n Yoo B oy s i, ¥ hadhe A5 FREY' 6F seo 1o

30

35

No CRrdinkhegrigwe .of the carboxy-term nal am no

(c) When a protein comprising the amino acid sequence shown by
SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ Ip NO:? or SEQ ID
NO:9 or a salt thereof is produced using a transformant
comprising a DNA, the DNA can be prepared according to a
commonly known method of cloning [for example, the method
described in Molecular Cloning (2nd ed.; J. Sambrook et al.,
Cold Spring Harbor Lab. Press, 1989) and the like]. As the
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25 acid with a desired alcohol to yield an am no acid
ester, and then treating the ester in the sane manner
as with an amide of the peptide. The antigen of the
present invention permts direct use for imunization
inetdod mﬁ?ok:abnhnged(lbrmméﬁeo@mong:msamgt pbtaiping a

pr oy s&%}rlglg\é E}L;bégfgg%ﬁ%r%gﬁﬁg otf[}}]oag: Seozsrabeg)'}oltglhhgomprlslng

StlHe.I iR cCakhiebequiedar sthovn tihe SEQumug Ncatli, 0S80 TheNC:3, SEQ
carrier and the antigen of the present i
@Ry, SEQyIEaN@r%rOEﬁIE%eI'%diFECP P effﬁ°£ne}r°m 2

C?idﬁ{ll%%alr Yo gRdtiRid @ ndd samiadpRobe or DNA

e pres |nv |on ound or adsorbedto the 40
Earimess desefghedl ent tlye mmwf m@lmwm acigk gequepee of a

synthetic neric _carrier in

8’;9p5¥sap]g 5t i HBEP a%%l nsst @%}%t esglogr?t bEeSEQ ID NO:1,
@m@dnot«oa%osaedwn:«@ sAatspg TH MD:T tox m [ar NQ Byor a salt
weight to 1 part Wght of fhe hapten, ,s can £ ¢
(rhereohs exarpl ed mtl@ fﬁfamﬁla?rl%mmn&n@aﬁr EP“S orman

%ﬂﬁri%EHE‘ ﬁ'eBHH‘ prof én it wr@rasmgblahe amino

uman thyrogl obul i n of a mamTaI such as
catid seqUenabbshcmmhley $EQOLD A L ,0fSEQ AN 33uSFQadD NO: S,

%%bg%@aﬁ gh%’ ?ﬂ@nflskl%(g Zgﬁg Osalﬁs%gi%g%p e'é ECR method

h@&n%y NHRE b £1 i &/ MRYd iGred [ore ftheV dlaisdes olf at]ae eamm‘lo acid
pol ynmers or copol yners_ of polyanino acid

ﬁén}a@pyeeﬁésa p@lm%ﬁ%e CWWW & epm&ooﬁ)c;,lgnggquence
2R hhe, SE 18Tl {1e dideroam be, 9iRPdn MO:QUSEQ ID NO:7 or

condensy gent's cah Dbe use Tor crossllnklng 15 the
lSE0t @0 Nod9carr aesaliorhexerd| and ditey diikemcesnpsurgationed.

such bi sdi azpti ze zidi ne [0

tyrosi ﬁg RAETE ot 1R, Cd]a:ﬁdtqﬁ%/p?%@eg;lta de nglﬁor used in
£PEPPHRdENnt Ushvast Sbnil s Al siehydie, alsehibeh usrealssihlrek:tly as the
am no groups together; dii socyanate conpounds such asy
ﬁ§¢&§ﬁ§ of sthe| BERSRMat HIVRR MR nPde tREnPETNALigR fe L/

?ah\.' Rb195 %gn&% é‘:.e{%é@lfd rﬂ%ﬁ'ﬂ Wi EbovedSellNk transformed

gr 6Ups oge mal el i act'i vated ester
bgnpomedhodv\hs cdinescmﬁsédnkn tearim o @r @hpsf%\ra@dt fhel like can be

?8 ps 'Q%r}ggﬁqbl j (Jcliegtl%&n‘%&un%r&‘_#g gsﬁg&nﬁeagh{(‘ocell

e8NY8RtEAt k¥orS& dhundien @rﬁtd}ﬂc@fpl&)&'aaf,e acmmslel nkettamster and
together, 25 it is also éoosm bIe to react one.a

m_n
gheupitps HHEK2 93¢ | 8 bd . BaRIg 3, FHIA, 1929,
| A
S PESPRY o8 p§oé?%nli‘%éaa?@ﬁ%c%}%zﬁr&yPr""ferab” gesd-
Naeurhl kejmmé bl dmvesll by orductnsfpries |rrwmur@du@@ lcﬁéls that

t hi ol , d. t t roduc |
PRECBERePh AN RO P P S, RN diRstion S48 be
eALBELEQAESNAR {Mhbevesh %ﬁn&[ﬁ&ﬁi isﬁibpﬂsfns:.on in a medium used

for tissue culture (e.g., RPMI1640) or a buffer solution (e.g.,

Hanks’ Balanced Salt Solution). The method of immunization may

 be any method that enables promotion of antibody production;

35

intravenous injection, intraperitoneal injection, intramuscular
injection or subcutaneous injection and the like are preferably

used.

A peptide as the antigen of the present invention can
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both. (2) Preparation of nonoclonal antibody The

antigen of the present invention is admnistered to a

war m bl ooded ani mal by, for exanple, a nethod of

adm ni stration 35 such as intraperitoneal injection,

i it srcn \ben puredugiedc i L pnacoordiing ubz 18 aresmes liyhjkaewnopethod of

al one per se. or ,al on ' a Il r sl u : Qs
P REPERiS: anf: bobyP D St Y prdie ShpriSing the
| DERASR idNsiebdy.cRr SBuwA | by tYEQUID Mp:tihe SEQ ID NO:3, SEQ ID
adm ni stration, conplete Freund' s adjuvant or

NsnpISEce IPr BGAd ST adfuvERNGmy 5\ e SumRA-SPEigfe peptidase.
The adgl REEABLOBE! Bolifdl | Sy & ¥y Bel Bnyd ofjekor

about times Tntotal.” I'n preparing the = |
romnpllenak anlibdophasé spethestemrddasniancha digupdaphase

| ni zati on _net hod be utilj : e

I@fm%h&s LFoPTS5855¢ erﬁ%tsz'"st'o % éire%%%gﬁl)s %SREE? Ee%ﬁnﬂé produced
Wi Bopldeededgali paktial Opét idx astpl aminmmndceys, capable of

rabbi ts, dogs, guinea pigs, mce, rats,, sheep,, goat d

SFnStdA uEAB Tt KBE| PREEEER #RA niEhft | THTAE MG Poﬁ'&éﬁg‘r’i A

L %‘E%%”th%{:h@@éﬁ’in&_ JPYMES He ardsAltidnt product may have.

prét erably use n preparing the nonocl onal antjbody,,
& iexdimpilésabff bhedcoimsonby hiavewmmethadso®f qangensgtion and

sel.ect ed.from_appng war m bl oode ni :
éﬁﬁﬁﬁF@%lﬁPc8F gﬁﬁuﬂfgéﬁcﬁi?% qﬁ%ggnﬁﬁgéﬁugﬁﬁ%ﬁ%descrlbed
PHaseNhndnvast 19Re ths bBpl Rentdionedph node are

collected at 2 to 5 days after final Lqﬂggﬁgﬁ$§n,

did theBeranpsly- arddie ngPndetty JGRE ST

312 LUsedolb! BuBY eLAURs cotdd vier ek 20 hybr i doma

that produces the antibody of the present invention

ddni )bSchrepdeedand heekkeer@re Reptitdeafigasiemic iBress, New

h i body of the present invention in serumis
Jorrontlo

y, for exanple, |abeling the receptor used
in theapresenhei Pugption, whé hpeptriadh amnt ibee putistisc end
or an enzyne and the like, and 25 reacti dt \%t|1 A% ation
amoilséednbyaddcPRehnaBaRRr P hg> ¥ hnaH i"%ﬁtt'}g’ SfO% R HELCATIOR
lf%l%elek(ﬁgl §dentopouURd LortAer A Dotk i 1R 1045 @blumn
oper a FOR cAn"Be performed according to a publicly
kheematogrhply, f bi gekdnpheomaheg K@y e rregny sWaldtigation and

thod, [ Nat ure Vol . 256, , pa 495 7 . h .
TR SIS e s S A0 B Thb v Bpsoribed
WetHsdand bherbikeosmp Bige FEd | fnad can &eraivertedGto an
and the like are used. As exanples of the nyel ona 1 h
epproprsate pall, bBP2/ commenly JRPWhdethad ic fPniRFsely, when

) ngﬁ%gaﬁlg BﬁH&iﬂQ& %x'i‘etlllé Ko Bf o PT£1R1Bb)! kHesehlt can be
pretrerable ratiro of the nunber of
apbhivantgdptodacEngecEbis 136 ¢ sporomecly deyowmanatiaser

of ”yeES”Er%SLL§ ggegmigeggge{ﬁglaépé%%e, a commercially

available resin for peptide synthesis suitable for amide
formation can be used. As examples of such resins,
chloromethyl resin, hydroxymethyl resin, benzhydrylamine resin,
aminomethyl resin, 4-benzyloxybenzyl alcohol resin, 4-
methylbenzhydrylamine resin, PAM resin, 4-
hydroxymethylmethylphenylacetamidomethyl resin, polyacrylamide
resin, 4-(2',4'-dimethoxyphenyl-hydroxymethyl)phenoxy resin, 4-
(2’,4' -dimethoxyphenyl-Fmoc-aminoethyl)phenoxy resin and the
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about 1:1 to 20:1; cell fusion can be efficiently
perfornmed by adding a PEG (preferably PEGLO00 to
PEG6000) at concentrations of about 10 to 80% and
conducting incubation generally at 20 to 40C,

Arisfecicabl peameBOioned?C Usjenesaichy af gesing oangalino acid
m nutes. For screening for the hybridaoma that pr

A e 2D 8T 0P { RES BY cBERt T YRR AL IG, S e 2nd. Side chain

TRinkedenaaNgbBupSes; con@énsxd@nl ehen ﬁmtllmodncanfpbn:slange with
addi ng the ﬁ bridoma cul ture supernatant

Gﬁ’@se*eeaétegce ﬁf cElop| 48 %) T ST PRI MiAdTOX d115‘gp$8t é’Pﬁ fous
h
W3RP BRI BB LR DR R
N@a@:tmona thal pephidecis orleayed tirgm et résinhepagf at the
direc or via a rier. then add
SRR, RGN BaFbON | PEATTTRUY Ty TOUSBIeNRRy fPpoptain the
weed rkar pbpeigel | Alusdoint iaRlant theodesiiéd peptlde can also

I mmunogl obulin antibody is used), | abeled wt
PgdPbheined bYubakHE Sur? SRS gy mgtrapﬁgd peptide using

ch%%ﬂrf‘t 2nfe gt ¢ }Eﬂge g rﬁntd-l?ﬁfd%o%bbh%oa&eseebm and

‘nvent i on bound t o t e soll phase a met hod
thepiikepgand dremptirg iytoistning growps byper rendsntignal
a solid phase adsorbed with an anti-i nmunogl obulin
8fitfBody or 20 protein A adding a pol ypeptide

conpr i S‘bﬁgtlﬁ@&awmmﬂlb@fmtﬁmﬁtdm b;f ﬁEQtlaBted amino
NO.1, SEQ D NO 3, SEQ ID NO 5, SEQ or SE%
ROLGS, | ¥pELRWS vﬂw‘éﬁ%&n WQW%&B@%EQH be usRdyART

?Eeyfﬁel .lsﬂgthéé‘dﬁs d@érﬁ éche A hed¥relitiRedrr eseplreferably

entron bound to t |d ‘ohase; and the |ike can
seﬁs Henthenemtbdmzxmndeg DG, ﬂhéiaﬂhﬂb@@yoﬁwlpﬁébOdllmlder

HeRERP)-HE Doty o iy o 20 Ry BB APBERe 1ike can

B’et Re iAok &y POXRIH HiHRE a AITvAGALES LBingt biamdi the . p;_eoyected
medi um for the sel ection and breeding can be  use

pEinasachd, hykeRdorEtR Ig'ﬁ‘?ﬁﬁ‘]tzl?érléi% SUPBTeERARG] é‘d%é?il"e (for
?9&@5@% 1&61?%1%@ Cé}{ﬁ’rﬂl‘ﬁé %L]Je)t 0 mad¥pePhgbetabliYed@ly to

serum T 'medi um (Wako Pure
€henteain) noloisthe gsrotddtrd ammqnlanlmgmaytbelawiﬁ§ﬁﬁﬁd in

C3) pSST M. 2 aeun [ ee. nbdl i ot MNDLLOQBRLCULFUESor an

heopsedst &) tarYditﬂHHh LRIRAT aldthe S:e@ﬂ.hnal Sgﬂ.ﬁ@nt@ 6§ed for
40C, preferably about 37C. Cultivation tine is

hbe naftivat iar efrrate o ek aislng, esrigisa pRg f%@ESPGlQH

t
45850 R 4 00 O30 i g SOl m ancno
aotivent § f kreewi oro dfe theatsrd | fluod peph idee condeasefiton reactions.

A7 PR L% S iR G DO o 43 Aovided Byl Re Aol
Q{methylformamlde, N,N-dimethylacetamide and N-
methylpyrrolidone; halogenated hydrocarbons such as methylene
chloride and chloroform; alcohols such as trifluoroethanol;
sulfoxides such as dimethyl sulfoxide; tertiary amines such as
pyridine; ethers such as dioxane and tetrahydrofﬁran; nitriles
such as acetonitrile and propionitrile; esters such as methyl
acetate and ethyl acetate; suitable mixtures thereof; and the

like can be mentioned. Reaction temperature is appropriately
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I mmunogl obul i n separation and purification [e.qg.,

sal ting-out, alcohol precipitation, isoelectric point
precipitation, electrophoresis, adsorption and

desorption with ion exchanger io (e.g., DEAE),
LﬂdﬂemreﬂtEmbmgaheonangelkmmerEu|hﬁ1usabl§pé@mfpcptlde bond

purification c rising.collecti the | n
st oo PAEEATBBUnT R oF T I IHEE o oA et APl che range of
[tbenpesueh a%cbuﬂ:)rfﬂi@' n Pﬂmcﬁciﬁrﬁt@d" aﬁlr@ndc:l.d derlvatlve

I ssoci ating the bond to give the antibody, and,t

Ihs&@Pmﬁlehu§edh§b@mdM‘l"ee1155 te @R dr &dTPR ihoexcess. If
Y:'e%% }ngégoéhe %Yﬁg&gﬂﬁoﬁ% ev‘yal'sn tHiakl @neand

®he Sant ted ody fluid or
mdnkjlmneatlilenemé indvef Ehyieine, sa:ﬁﬁ:ma@ptofcomldenpaégem can be

i nventio an be pduced. Screeni for
RASECADRE DHarSHrBHRDe o ST R o kiR without
RIes8RkthBMeBE photdet in@agisupd I hIE phst b&hde&gabilonf is
a protein conprising the am no acjd sequence s 5%
un acted

$E@uFfL51N®emt eBED FIpRgh thSESIE 49D 5.5 SEBCAD
§_§$ E’ ? rtn%gdbé bty IWREd AN Ehd @etﬁ.rco@%@i%rﬁaé or

present Invention~ that reactS with
tabetgndmedaleemeu bedpperirt nthrutswessuent reactiegs Kirem being
a?% t|aI regl on thereof can be perforned by, for
& ﬁ'b‘ dpeasuri ng the binding capacity to a peptide

corr esﬁ@”ékﬂlﬂ%l@s dhecharpratedtedioyrang toe zhei bmdypo group
produced b bri doma. A bispecific mna cl gna

ot ﬁ:bedymmet aepféct@ iRl e reRtis T e Fe@epbﬁ’f:' tertiary
t d 30

R B e DO £ Lo O R O ermor 6,

mechoxgbenzpmxmaiybomyhureh&,e&zam,u bmantdﬂoamaﬁeﬁnyl

amﬁrﬁgHP 0%%%5\}2 ’gaﬂcfg%jr ioglﬁl(éf darbce C1\4i\f"rtrnlgﬂq%nylsulphenyl.,

a@bhEHQYpH@%H;@noﬂﬁfWLedﬁm& t'taricl?f*l:fhfe:eI’.I.Ci.&‘.‘cet @an‘ Cb’e mentioned.
exa aku (extra 35 issue), Vo

10,
agsexampépeneget%tmtmm g &an Ghe éFErhé’xyl group, Ci-
he I a | d bS] ,
ré%g 3?5%@%‘ eren %y%* exa%% ﬁgJa%a%EﬁEEy “groups
Eahdamai'i'oj?lllp 4-Fimbttrmiﬁmwﬂ-J\b4~I&dﬁlho4c-ymm,, Jashdezebenzyl,

Pat ent Kokai. Publicati on 62- 90.and._t he
Phﬁeacxﬁda% mWMY%WWSF?af ép P

L6REEpE Ry 11 Plr £XPH®) & drfearR! 288 th¥ollike, can be
Bﬁ%s §156 %Qﬁr “Nat ur e %eﬂr%%s Vol . 7a p. 13- 21,

megﬂionﬁfdpanese Pat ent Kohyo Publ i cati on No.

Pat ont “HoptTERTEh SiRT LI A ABbITEepERE oan be

bhbkketedchenctor Jexmnp]sss,ueas'qzem(fmatu@m@m sgpgrification.

‘Nat ur e, . Vol . 368, 856-859,. 1994" ten
ROLGEAPALFT 3 | BB TERD (BRI 20F SIS Rt cation, lover

(Crepas ety DigRAlpS I Anal antdbedetyl group; aroyl groups
such as a benzoyl group; and groups derived from carbonic acid
such as a benzyloxycarbonyl group and an ethoxycarbonyl group,
and the like can be mentioned. As examples of a group suitable
for etherification, a benzyl group, a tetrahydropyranyl group,
a t-butyl group and the like can be mentioned.

As examples of the protecting group for the phenolic

hydroxyl group of tyrosine, Bzl, Cl-Bzl, 2-nitrobenzyl, Br-Z,
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The pol ycl onal anti body of the present invention can
be produced according to a nethod know per se or a
net hod based is thereon. For exanple, the polyclona
anti body can be produced by inmuni zi ng an i mmune
antbinggrl ped seeolikecoapllex mEnthenednti gen and a

carrie rotein to a.warnhblooq ' . 4. hhe . £S : 34
nmanner gtgﬁep58%9ggﬁ%%c?féﬁﬁiéﬁgﬂéﬁgzgﬂﬁgé} &%iﬁg gggtldlne'
Mo lachak hari-Rpdy 6-€pihehy Nse e qrreshicdionydnt HNE, n§om, Bum,
the 20 antibody of the present invention frgmthe

iBesunCréd FmPrapnd Bhe LERRCAR e MRRHLPPEfing t he

ant i bogy. eﬁsﬂgigkr‘{aft@ﬁe%cﬁ&lﬁgﬂ&ﬁ: g tkirgeng

and carrier roteirn used to inmunize a warm bl ogded ,
materialanp appecbivated rfermpraterrrefRPiEingcifganhydride,

ratio.of the carrie r ot .ei :
GBeazide. | gr Sabikftefli P QOf StdBRTh Sl kool (for
%@hmbg?ynb@ﬁt%@ﬁl@ﬁgﬁh@ﬁ@l#rﬂgﬂiSftﬁiuhknrapﬁ?ﬁ?dnoﬂeﬂn
is efficiently produced; for exanple, .a netho _
HEAETAPBETPRe. CHRRORE BRYh A LE R T °é%1-e drri HONB, N

' ihhe filkgqi 1455 sinkiH idr doBA)i]0adH the like
gggggkggEefgﬁ%8?'pﬁe#g?géﬁ%yygbouf'1&§% to 5, part: bg
wengbe mentipaed. byAswsxgmples ofe thepeainoj groygegf the

Vari ous condensi ng, agents_.c f I~k

F%@rﬁéﬁgeﬂa ﬁalsgr}?e npﬁ%ﬁ%@ﬂggblu aﬂa%%e fggébO%ﬁlﬂq

pabbpHbIritdemidaatehnbdemaativaieerl ester, activated

ester reagents_containing 35 a,thiol graup or ,. . .

di t hi of§r FEFTPLEBURE HhRY r@?ﬁjm oF eI gl inigatip) a

62808 7hi; 0B BLBIUEA LA Ry BHI A Rh lih & WydFogen stream in
ooded afi SI1s or along with a carrier or_a )

theupnesence ofi aecpeahyst isurhms Rshp ladd@st iEdhcarkon; acid

rder to.increase_ aptjbo A j t he
BHRARPERE P oRESRanfE B Ll Mt et A=l
neenERbete£bheUNEC 5d Ad) HivENioromye timnemlri fursice med d, The

adm ni stration is usually nmade about every 2 gg g
fedkiuapeacedicoaedd pRed Hiredisglutapn ;%1%?80 HaP3se

' of,t eSS4 § LAt 36 ne)l @izdketyd¥mine,

?Eéhgﬁg#Fnéﬁnﬁggg%oﬁfﬂg%%o (égg: for exanple, 1o #Q ,
pdperidive) . BSperazime 162 the tleirka:15n0d tdiomg wigh sodium

t he, DNA, |i i zati t had, t] '
e P’ TRIGHEEL M EIE e a AT P LS BRI oRLg, Tne
eanmPRaEobhest bt {60 P! 108l abdssideascrfibdd] aaidi ttreatment is

li ke, greferably bl ood, of a warmblooded 15 aninhal id
gemenatly byrintmedodte-aldmmraraturg iy -2k to 40°C: the acl

CELIELRE! S 3TLEBOENGiELpTpd LGS RIS cation scavenges
nbke uapieole pf phehel anthimatyi sdker wicnaaolhy Hrcdesel, |
8g$é€£$l§gfg£ggfaff4—butanedithiol and 1,2-ethanedithiol. Also,
the 2,4-dinitrophenyl group used as a protecting group for the
imidazole of histidine is removed by thiophenol treatment; the
formyl group used as a protecting group for the indele of
tryptophan is removed by the above-described acid treatment in
the presence of 1,2-ethanedithiol, 1,4-butanedithiol or the
like, as well as by alkali treatment with a dilute sodium
hydroxide; dilute ammonia or the like.

Protection and protecting groups for the functional
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described in (2) above. Separation and purification of

the 20 pol yclonal antibody can be perfornmed according

to the same nethod of i mmunogl obulin separation and
purification as the above-described separation and _
pyrduisc athiadn shbuddmaobcioval ve arhe borpct ives ofi feg starting

bel ow .are i ntended uses, of the anti h :
TS 15, STEPORECER]  Ehn TS ER ORI Squbhofadgtion of the
AR RRNCYrobpk! indpDPE@sis theluceact i @macehecdlike can be
growm h suppressant  The receptor used in _the presen

t
iSpA@stiesh a6x RPBFPBT i1t @ ghF AR ANBPrERALIVH Y (FIO¥Rc grovps oF
‘E%dﬁ%ﬁi %n@%mbﬁgéﬁ% cancer, 30 ovarian cancer,

a

col orec cancer, Tung cancer, and pancreatic )
cancer Inaagoshppr esthed cah @reptingpuptagsids ©f Boengeptide,
bound b a ligand such as.a collaggn., This.cancer _ .

&ar si SHEUBEFAERPER! HERRCHO NS SRR e Eginal

RE rePaRiasis Esrstdasedatdy, iad ki tpessideorchadanfilseelongated
(i) the binding of a ligand such as 35 a coll agen and

ftife ar slespse Ghadn| henglkh pFeFd thi amingh 9rouP) Sigs.

i i Ok nkh ' L fr R & FRCERLy YSRlp For the N-
Fﬁ%%%%gggﬁtEh%n@%ﬂ?%%%aﬁieg9? indgitionlg?ghotiog of

aeirmiinky e antider goouphos ptive yhept de artth irthenliyk gemangd and

the |like., Therefore, a nedjcament ri.si ;

gﬁﬁiﬁgg 1 ﬁﬁﬁ aBING A%H Vi %&ﬁﬁ?<ﬁw§ié§§ ugF%g%égggPP for the

th%bﬁﬁxﬁhaﬁ?&abﬁoﬂﬁﬁﬁgﬁéulﬁ orsky ﬁrelimﬂre(rh;m:ll;ﬁ poeplaared, and these

toxicity, for exanple, a prophylactjc/therapey

RgOKLdEsr aggneendenseq in LHee FRlsrent Zihed above. For
egh! §ﬁ<§@ﬁ§ Or SSEICERSn, RMCIsddlel @s those

?%%%ggsaﬁgbggeEP?k% , a égﬁ%g? cell aIB tosig i nducer, ,

desamibedi abowe| agpbits. sidfiess siet pangecked pretidpeobtained

boye- descr.i bed,_agent conprising t tJ f -
B SBRt CPROBRERGHTE LT T LA L) A Snhe fzEtps can be
ebmbowd boXtEkt ¥botedisatr iised mdthodrt parieiidemakdepired crude
(e.g., intravascular admi nistration, .intraperitonea
REREAHSE  BY GPHE Y G1eh G SRS o A SE 3LBR XRELOHS

' \Abahe B D1 Gh TR hg the
P R o o A O e “and e
hake) faactibnguaddesited amide of piwe mephidecgan be prepared.

conposition,in an ropriate dosa f.ar :

ant i boé? BFd?ﬁeéﬁr%gg?ﬁlfi%e‘?ﬁ?eo% W eerBaeé’%qﬁi!eét 8 dgsived

20tas b$, tRE PBYt DA acHA NS irashsd By, afuoRxatpde,

phar maceuti ca conposition. The pharnmaceuti cal ) i

congensingnthecd-tarbexyl grpimiek rhe sprhgrycdmisel amino
LRogy4af 4 SO td fgﬁd(ﬁhcg it} acid ester, and

gggegggggc?i%%%lé%§§¥gnce agg&QY p arnachbgig;lly )

fthenptabhtingrtherestkrt uantthee fane eran@urias with an amide of

the peptide.

The antigen of the present invention permits direct use

for immunization in an insolubilized form. The antigen of the

‘present invention may be used for immunization in the form of a

conjugate thereof bound or adsorbed to a suitable carrier.
Regarding the mixing ratio of the carrier and the‘antigen of
the present invention (hapten}, any carrier can be bound or
adsorbed in any ratio, as long as an antibody against the

antigen of the present invention bound or adsorbed to the
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25 a pharmaceutical conposition is provided as a
dosage form suitable for oral or parentera

adm ni stration. As exanpl es of the conposition for
parenteral adm ni stration, injections, suppositories,

NG ;andreheieht k¢ ﬁf@d&@&ﬂ ihe i, ect natsrady or

| ude dosage forms such as so intraveno

'SMféﬁtatGmPOslmgman@@ngl%JJe%t‘FQﬂ%on e doF REeggEation of an
LN a OSpurdGrdlad@orbed in a ratio
%ocﬁ %Jgr?fg% |gﬁgg g%%hélg& énl} ection canab oroe

pfﬁrmrle(ioacmm phapgst by awe bginootd yl lgreovin bhyetedghtTeé the hapten,

i njection can be prepared . th
e B, g o AD RIS i ro AT EBLypepsg caprier, the
3 Ade ALRRERL o NY SR Oéuéﬂﬂ&aéittﬁaka:]CES(Irabkbe.dt or human, the
substance 1n a 47 sterile aqueous or 0|g§: t|on

mmqlpbugea pér ai mpEEal oPlach 28 AU qlréoi&e

ﬁ'gl WL 1108 of grf En}n%é? Nsu ERYSRS 0L OG L2 raﬁﬂht"}e,huﬂﬁn, or sheep,
ohie *&olit fon-con al ni ng glucose or ot her

mﬂdw )hmg:ent hamdcyahm]hl &ed ctre bl ks atte Wifieth n@§ ggamples

used.in onbln

on Wth an Q

& dhe ,sg&t eftdf BQgWB?Jélc a?]ar]é}%g'h «FJ]%laot\Fs lat es of polymers
%30‘3&@19%9"5 6. folyRnORY| £eEdg) yﬁ@lystm:;est hy:loé.macryls,
glycol), "a non-ionic surfactant [e. P é?%gquaﬁgk can be
313Dy, ( polypxoRyhenenc2pd okt ) IHkkN € like
1¥Qr genated castor oil)] and the |ike. As exanples

0|Iy solutions, so sesane oil, soybean oil and the
li ke cwﬁrheuusedndahsthgnagemes carede maashifioraGresslinking -

th_sol ubi | | te. benzyl
i LR LR EREY Bl i Bl rdlfobokuBtias such

se‘ctﬁrﬁﬁla)éofthkleﬁdbéﬁzﬂﬂlﬂﬁpr@]@itl@t@r@smnui]e tyrosine, histidine,
suppository wused for rectal adn1n|strat|on al s

ol tepatephBg kR AgehEde NEORPPRRRZ SN (1 Shakldenyde,
8&%&%@%&%sgﬁlhﬁeFﬁ98¥egﬁ@ﬁﬁéﬁ@@ﬂetﬁ@PSt&%Eébdyhﬁﬁte compounds

ry "SUpposi e conposition for ora
aﬁhﬁﬂﬂaﬂit@ﬂuéhe—SQﬂPdlDSOCYaQth:d@S@@bﬁideﬁsCompounds such as

ecifically tablets. (includin ugar -
3ha FQ‘W@aé(tlsaeFéB‘Pé§§5‘ldﬁf | V@lélar%ﬂ%?scfﬁhgd‘ﬁplom?"ups
Hes:(gkbydine aefivaepaubster SympRIndemutsidmsrosslink
su penS|ons and the |i ke can be nentioned, Such a

GRS igroups agdptbelgéeargypﬁr CERRRAMILI R RIS, Which
NI nSOAINE & sy%ﬁa cOEbURpl GFold] aindanmliske are

armaceut | naklng As the
GRINvedriehit 1 Lked. f(ﬂhémhimtm Poups aneagiiosslinked together,

i8ods Eash BpophBIFoF8gBERGL cCBNBRTEM G oy ‘Lo AT 2ctivated

Fidier ea%%h‘tvﬁalvﬁﬁgeg' 81thidp kﬁﬂglaéjrdmp unﬂ@SIGE}emﬂlpele, 3-(2-
interaction is produced mhen Iended with the d th
Fhyovcydesthibeprapiopsayaeid Nosgassnipedyl (SPDE) and the

like), followed by reduction, to introduce the thlol.group, and

to introduce a maleimide group into the other amino group using

'a maleimide activated ester reagent, followed by a reaction of

both.
{2) Preparation of monoclonal antibody
' The antigen of the present invention is administered to a

warm-blooded animal by, for example, a method of administration

such as intraperitoneal injection, intravenous injection, or
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The above-descri bed pharmaceutical conposition for

parenteral or oral adm nistration is conveniently

prepared in a_ nedication unit dosage form suitable

for the dosage of the active ingredient. As exanples
c&uﬁnuﬁnﬁhduymumabbamonn|hlaﬁedpeagsefmwralQnQNWﬁth a carrier or

p| I apsul es, i.njection anpoul

&5 GaLbE RERFEERSAT LS LR GO G I0 oFder
oIfo J!r{'@readgé RedY beHySpestaneevity d@rﬂ{g?ftﬁfeﬂm&nﬂdiattratlon,
normally 5 to 500 , particularly 5 to 100

mrmikertminﬁunﬁo st gd289any Oa':o%n@@IFME%W%ﬁ@dJuvant may
AE%. Uniphed i b fuall de every 2 to
ve- escrleg{eég'alrg Fb%@gg%ggﬁﬁ%%ce be caontyalmr?ecefJ o

%m@hﬂ@@mmft 2heocahdveinescinbedtahentlny prieparangothe

de enln onth ubj of admnlstratlon

& FASLEREY PEUFRSPEGHRI: T T i YA
1n|&rﬁm:ﬂcz%rt1%aﬂiéltﬁod iﬂhﬁ?nbéhﬁtﬂﬂﬁﬁédl lSsé@eCchloreﬁdﬁ@le, Nature,
treat ment/ prevention breast 1o cancer in an

ted aiﬁﬁ,bmroﬁwgub@t BAEB b54ihe1‘gﬁé‘é@warrrhpéﬁppgﬁ ppimal,
Rl A8, gty cate, QLA B puce, race,

mlm‘e@r,alqjo)at alu:hmt:kénland iiBe nhlkeg rhmd)bmegmlormﬁre for
ferably about O, bod
LAY 0w oL, S S B, St 1o

fdratife vgage of other parenteral adn1n|strat|ons
and oral adm nistration, a dose based thereon can he :
adni ni JrepaepParinghtheyRprest 9rahAntHkadi f%é\}’@aéf,ldual found
e ndQRads URY Bsdgnegﬁgfe fls ASDEOAL L b NEnSHETRIEGR-b1 ooded
ernDre t e present 1nventlon nmay
malmaﬂsusédrlexampbenamloe,mmmmmmitﬁd wmunﬁtha(ﬁntlgen of the

exanpl e, ,al kyl ati ng, agen ospha

B 63RH dBVARILPRe R eTPLoRR ab ol ML Ao o SOl tected at 2
t® & dafRt Beteexaifal 511?\1\11&'1@19%1’?@1‘1] a!'mﬂ tHd‘IQadﬂJ}fEJ)dy producing
anticanCer antibiotics (e m tonycin, adrianycin

@@dltsh(@ontaepedptbﬁreu@rav@df'am¢ c‘&ﬁ'e‘larm a qeeug? whereby a

i LS n t £1
A S, BN Bt oAl S o, e
aahi b@dprebatbd memmnemmm icc e talmelbody tlter of the
boveﬁgyscrl bed substance and { he , above-descrih

GREA0REY 06 Lo RFSTERBATTERBE IR | Un oo Sy RSageyd by, for

Qkapb1di f 186ENEnYI PRS- rSfepPdr Quaeh | iratiten pifeddi® invention

receptof used in the present invention By using the
withbadyadioanbipe esebstancR ey ot enzyancefhn ke, and

%géep%ggnlgygﬂlzﬁs#ﬁ éﬁﬂé‘é a%é nﬁiéﬂ Iﬁ?eac%lrtl% the activity

use € presen fnvention can
per thenedbeFdng ddest poumpdses, thdeamnibdiyly Tbeefuséon

LSSLES R cbe, et BO0SR SRS TR )% A et Pknown
method, for example, the Koehler and Milstein method [Nature,
Vol.256, page 495 (1975)]. As the fusion promoter,
polyethylene glycol (PEG), Sendai virus and the like can be
mentioned; preferably, PEG and the like are used. As examples
ofrthe myeloma cell, NS-1, P3Ul, SP2/0, AP-1 and the like can
be menti'oned, and P3Ul and the like are preferably used. A
preferable ratio of the number of antibody—producing cells

(splenocytes) and number of myeloma cells used is generally
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the like may al so be used. The nethod for measurenent
using the anti body of the present invention is not to
be limted particularly; any nethod of neasurenent
can be used, so long as the anpunt of antibody, 5

@E:tduﬁerl :Qr t@nftzbbmdycamli( fg@@i@w r‘mdlrle)bee oerﬁﬁa'sqdm?timﬁ pegformed by
t he anobunt._ of antigen or e e, t. of the .
KRR FEEd (PROEREDY cBERI 000 un (BEB0U0) 2% gehcentrations
| d Auidn3an gbe cd8bect 88 b¥oRdushaiy ClcWatiktySigedlerally at 20
means and can be calculated froma standard curve
genditdCedpusfegalst mredard) sul Ai°6nsgenaral by ntey ob KitovkP
anouqts of the antigen. For exanple, the sandw ch
= conpetitive nethod, immunonetric method,

nephel gukt sy reandinghéor| the hylerides ted thodvaedwitble
met hod and coppetitive nethod , descri bed bel%ﬁ %{e an be used;

Abogy) ofi fheePREseRt SLRETRT ARy Urd OWH IR 1% '
g (HerpaBdWhCRePRLH08omSr PRhd Uiy e Piydirdkhlae culture
(1) Sandw ch nethod [ n the sandwi ch met hod, the )
svpeodyaot theapseléntphaseeli B iMsplapiatiele@dserbed with a
reacted with t . Lagui px L4mRar éﬁﬁéiéﬂahm _
PEacted W Rr?ﬁégénF#%o yfﬁé %%%?ﬁ¥%§£nt 20 1 nven igﬁQ o
Nahel, edEQsE@0oRdaBy SEQCIDAN);5afSEQ IhiNgk 7t lwgr SEQ ID NO:9 or a
activity of the | abeljng, agent, on the inso].ubili.zin .
SR @Peir§°frr8_§sﬁr8€l{:t%\%er t)ﬁﬂ% fé}ﬁﬁﬁﬁ?ﬁ#ﬁﬁeﬂy or via @
8GeRLS, ¥BEH LAALRG aR'&SEMidMuRYlichuliih e itesly (when

l'iquid can be quantified. The rimary and secondary
meucei ord lmagrscupedf beretheierdt iy 395 3Bt IFONSE

tine |lag., The | j r . .
BB en oA ELRO e T el LRI AGH & madjoactive
@hbﬁgagb@, hge?hﬁymaﬁﬁsSﬁ?egyiﬁhﬁ«SaﬁﬂMﬁEﬁJnéLh@gg Eﬁéectlng
anti body used for. the solid, phase, or .the anti r. )
FaBePPREPPEYNBE HBECRTEFFHY 1’%‘%}}&% Ra%ﬁf%&?ﬂ%g solid phase;
B %e¥hedOboh¥Pi 8 ngPL&d khddeh O h i gl e ltur@sup@rnatant to

used for increasing the neasurenent sensitivity and
et el iguphasesadsorbedewbiph i d il vigemnag kakeildn gatjbody or

and. secgndary.reactj e d : :
BRPsify Rus i RO T S hep oS Pt s i Bmino acid
bb@@nbérﬁhaﬁﬁ oY :_B]E@dll&m:tb,_r smcﬁem iND:the a?ésst@nﬁo:s, SEQ ID
I nvention, the anti bo used In . the prjary,
NEadi PEnSEQ AR Bt PbolAPeIRA Hrit &t ARG ARidy s¥bskance, an

i QN .50 ot t hangt ' : 5 &h t
R r kB G e oty "

ohvehtipnebeundi boethé osplid tpise i qIid tdied 1itkee can’ be

! in th to i ' '
ERERbReryofSp A G Y MBS 7 RELCH: 882 snventton
y¥6aditB8 bibedphgsest e visntfarmedhedued yourd a mediem for

anti body i s measured, , . . .
animal cells supplemented with HAT (hypoxanthine, aminopterin,

thymidine). Any medium for the selection and breeding can be
used as far as the hybridoma can grow therein. For example,

an RPMI 1640 medium comprising 1 to 20%, preferably 10 to 20%,
fetal calf serum, a GIT medium (Wako Pure Chemical Industries,
Ltd.) comprising 1 to 10% fetal calf serum, a serum free medium
for. hybridoma culture (SFM-101, Nissui Seiyaku Co., Ltd.) and
the like can be used. Cultivation temperature is normally 20 to

40°C, preferably about 37°C. Cultivation time is normally 5
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whereby the receptor used in the present invention in

the test liquid is quantified. This reaction nethod

is perforned using, for exanple, the 1o solid phase

i mobi l'i zati on nmethod. As a specific exanple, (i) the

altyjdady 0kekhe, ppesestabl PVENidel, td id wedkas .r eChpt oultivation

used_in the present inventjon _ |abeled mﬁ%&hgﬁP, and b
(Gan Peapesprmegunarar Lyt o RESASIGS Uner'eidfSghus carbon

Mldxrieuse 119G anti body (manufactured by | CN CAPPEL 15
Conpany) is present as an inmmobilized antibody, and
they aSeparssicadandfperifibtatiamoffheaantibody of the

%(.jcse%re?n%d ih?reégfoﬁo' _jlzgke p{‘ﬁé esépc‘a Xepe| %ql’d %‘Iitfq?: _tign of an
eceptor "us€d in the present” nvention is quantified.
E¥dinemynpseyelonakt amcikddy n ihedmiamenety @ method, of

t.he antigen LN a test |iquid and,

dBPIACgRE B inBBPE F 2 EtORMTY &P%@%?ﬁé’t - Fopry Sa1ting-out,
Haaehed p%t:li'?_ﬁtgt:}!&‘i‘, apgviie S r i AN RR@Ligfi thlteon,

present Tnvention |abeled, after which the solid
pRassrantiorasisi qadsorpliben and dagsgmdtien with fen exchanger
tigendi he [ oW L e int _of s £1
TRe 026 PERE - o ERo o B AT, TSI IAR AT of specific
peatfedathond tbepribs o ich Nhaserigntila lantddboayt ogéy with an
added to. bind the. u reactedﬁgfrtiqn f the an ibgdg h as
sRtigenppedrft SOt MITHh Tkl AFyatRe SoECE pRksEv? 2

aikbeeiWhaChrt BEosOLA &, RIYAS idNbdile iiiwhe Bagetar give the
separated. Next, the amount of 30 | abeling agent in
ehthbpdphasedi thepkskrled to quantify the anount of

antigen, jint e i QLK r I 1
nephol DieFr PP Edi (i 4l ARMELTEN tE 33v1h8 pody of
aewsakiibfoddedn animal i gen-rantiitrmady anshdchieoantibplly 185

in the solutjonjs, d. Even when th
dRbLRFLeR EESmA i | L TR IEATR DR HRC LerRP TR the

QAL Yp8ds Bt | t REO e serff IHRGIHBIdrAlRN Deoliraidneedd. | aser
nephel onetry, which utilizes |aser scattering, and

the |iRereewriny efar atlly aidwbridomehdhathprodycageshe antibody

e 0 SS t ho Si J.abel o .
41 od b P e e St Ak B0 Bresar region of 2
phayatn corfpiis B&f aiie suisicanedd adqueneesshown by SEQ ID NO:1,

SHQ015 AS i he 5214 SRtioye S0 GO MApPE SERpP, NO:9, and (b)

h i&oma[éﬁﬁt’piéﬁﬂgeéﬂﬂﬁéIa%ﬂﬂﬂﬁﬁﬁabg tBeeheeakhe; iA¥ention
the enzyne, stable enzynmes wth a high specific io
that vieacts ovifrteftdrealdbove-slessrdipside protein but does not react

e AL e lon, TSR 1Bl Kb ilineg by, o evample,
héx$u £y therbiindined caamcitanicea peptiede corresponding to
the partial region and the antibody produced by the hybridoma.

A bispecific monoclonal antibody that specifically reacts
with the receptor used in the present invention can be produced
in accordance with a commonly known method.

Furthermore, a chimeric antibedy, a humanized antibody,
or a human antibody can be produced in accordance with a
commonly known method; for example, a chimeric antibody can be
prepared with reference to, for example, “Jikken Igaku (extra

issue), Vol.6, No.l1l0, 19887, Japanese Patent Kokoku Publication
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fl uorescent substance, cyanine fluorescent dyes (e.g.,
Cy2, Cy3, Cy5, Cy5.5, Cy7 (manufactured by Amersham

Bi osci ences K K.) and is the like), fluorescam ne,
fluorescein isothiocyanate and the |1|ike can be

RNt iHpTed-73286Xandl €5e of i kde 4 Uninescedt ansubstigncen be

lum nol, |umnol derivatives, |luciferin, Jucigeni
Rrerared WiEhcERATBESRERt FonePT .»JJ %se Batent Kohyo

@dﬂﬁﬁ%aﬁibﬂ'ﬁo SﬁﬁfE@QS@@H5§S“Uéﬁﬁdéﬁéjﬁé&%n&hﬁohamdPﬁbllcatlon

e anti body and the 20 | abel | ng agent. For
iNus oISHBHERZ 88 6BA0 ofnd Hehankd Iin and aihﬁuﬂ‘éﬂly angpbefdyaFan be

adsorptlon y. b se d i nai t ,

SSRveneroRAFRy rBEutTle Al I BEin1d. [ AR uTE, bRHE s

Mdlt QISF;JSp 1e82ypes m@?'the“ﬂaﬂqa:emserMMedVaé el p-13-21,
exanpl es of the 25 carrier, .insoluble ﬁEI‘4"504365r

a&%acéﬁaﬁpaé@ Raeen Koy AP LIFREPR, No

@ﬁ*élu Qiesa%n@weféf f&@éﬂvﬁatifd}{ale)ﬁﬂéln% hyshyiene,
pol yacryl am de, silicon and the i ke, ass and the

|ﬂub@1canlonequnH®%é215585» Pl kkerg Stqar@@@epngpppﬂaasue, p.40
YR 207 SRRV S50 [ R 0, 190E) ohese

Ppeenal Keppdi Pm@n:saatpimamu efmarﬁal-&aﬂesm lead thiekildge .
ordi nary technlcal consi der at.i for those skilled in
tiReeppratdopnet oP?ﬂYE&?inNEHQ% Jand procedures in

each #RENGE1 y@) S5 WIS d S Y5t @ReDpridientr eavehtion can be
i nventi on ctan be 35 constructed. For details of these

gendnaedt achording reans Metgrod dRsehdeE, Soeks aaRgthRg based

H‘Eggﬁﬁnl F"'lec’err eé%{ s% :ncjcnoa selye&%gggansﬁ%&igdg%ﬁg%@y roduced

by 1fmdnizedyted :bymﬂ-ﬂté oa’m:.cjem qqef Zekor a complex of the
Raj i oi mnunoassei " (Kodansha, i shed i 1979 ed|t d.
BYTELPR 8o SawRA A %Oteb&tﬁ% WATEPLS jfelin the

Bﬂékﬂaﬁﬁgkn 35 ! Aisdedl ddls 9B Méﬂﬂd%do&igEbﬁuc1ng a

kawa et "Kouso Meneki Sokutei hou 2nd
mdnocamyxay aokib@in reobiatt Fie @ iprodusg) conggindadpihe

8_81FH°8§ f\é\@&%éﬁ%sfs% pue‘%(el ﬁ_o(%y 02'8}?) (% Z S(,i Fﬁlmal

iaﬁdEBle’é/&QﬁY an®| purDf i rigmatoe kertitaldyTechni ques
(Part A)), |den1 Vol .. 73 (| nochem cal  Techni_ques .
(Part Bpgardinmce SRBLes, QF At oHRSe APt HEER Pifo S2rTer

%g % ,g) &%ealiect &Mzesélwa(ﬂnmﬁl%é@“aﬁahﬂecaﬁ%ﬁwg@e of

rmunoassays)) i bi dem Vol
Chrmiencheoteth ﬂhﬂﬁanxumﬁxxﬂqunaﬁio w$n o sarrisr protein and

(BbHOPSER B SERETAL 4 RGPS AR Mo e napten

t¥bal ﬁ@ﬁalﬁa@ﬁmﬁmn aisl cdmEicinkenl tAnttheodiaes)ipr( prictein is
publ i shed, by Academ c Press) and the |ike Qh in bovine
ghbietently WeeARedis kR KX AN BadedShod gherein bovin

serum albumin, bovine thyroglobulln, hemocyanin or the like is

crosslinked in a ratio of about 0.1 to 20, preferably about 1

to 5, parts by weight to 1 part by weight of the hapten, is

used.

Various condensing agents can be used for crosslinking
the hapten and carrier protein;.glutaraldehyde, carbodiimide,
maleimide activated ester, activated ester reagents containing

a thiol group or dithiocpyridyl group, and the like can be used.
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sandw ch i mmunoassay nethod of the present invention
and the 20 like is constructed, the nethod is not
limted by the Exanples described bel ow. As described

above, the antibody of the present invention is
capabl &hef condenspbépy RuadErt yinpAWRIHEIRD T U dar™

t nt.L.o0 Snt r fHlgif1¥Yent t
Ahq e BEARRT AGYBORkod10R8 Gt [ SRELA G (80 i ient to a
(ﬁlﬁdupanmdemung anedbody phed@ceant iImv exrdiean toangcrease
di agnosj s of

| th {
iy ?§8HPC%ﬁ33ﬁ¥l ﬁ¥g§%e€? i QW*éarecep orsurl%llete

tmlﬁt@enbdghvhhe HECeRtampLSEs Freud® Prasritant may be
invention contained in a tissue or body fluid (blood,

pidEsmd stegeder URe EmEN bHEFAtion ilige1sygildy FRge about every 2
aet}'eb%%t(&f abBELPECEEN 0 LINEQ!iPod . exanpl e,

cancers reast cancer, ovarian cancer,
coIore@halpoayceonaluagtcbndprqftnhﬁxp§HSanﬁxmnxﬁntiﬂn can be

the lik the |ike cap_be. dia 3 reen
PRI, B hDeC I SEPET B 1 JURGTO (Rl ety epAtble,
YeRdre) VBe B5ESeRErhNYSAt tON &I TB4)S. t:\&cumeggl abedhe DNA
expression in cancer cells such as breast cancer

dwaindzaganscnethodor et ant theRe rhaving amnfesiellant titer is
A ic cancer, and suppresses cancer cel

g%%%#ggﬁs by being bound by a ligand such as a

col | ag&@he Pbigctangkraneibodpompmodies dldiguhest fingm blood,

@E%B%ggrﬁgulaoggéiéﬁ% é ?e?ﬂ%g%&g&ﬁgﬁhSJis .nd%ggﬂ&éﬁﬁ—blooded

G hads imAuA OLLAUSH anét ibSvé-detibats ek titod. he
present invention, i nductjon of the activation

of theThécEBlB‘?—l‘a%%é a!httbedtprtéls@ft in Rrddsem €3 be
nk Qr t unde 2
GRASSHEEL LA, OB L HhaiL) 43 ) 4% MRS e messurenent. of
aheoapcmbddyhaitenhoﬁltheamybmidama)puﬁtun&asupanﬂaﬁant

55r4Ben Sp” (A Rnphare s HUTRAAR SPthEPABGALRE BheRE the

beNyctBASE! &nt Ebdy @é:@asé FEFESFme D \GIdoiGRN AR the same
colorectal cancer, is |lung cancer, pancreatic cancer

methefeof kepunagbelpiebin ceeparaipsm cic Rdfdeation as the
r S !

SBRFEAPELE A ERIHEPLET IR AL ALY 5 ponccronas

batibsaful as a reagent for screening for a substance

that inhibits n actlwt he receptor of 1,
pr esenPePEEERed e %c%’?%lltfg J%Lé‘ﬁﬁ%? S AR ﬁiY of the

gg@géggslﬁvéﬁfggﬁlng net hod for a substance t hat
Inhibits an activity of the receptor used in the

tﬁiésenncenvmpmaemﬁﬁ%t@wwm ageat - SEARST Gfddd
Boﬁ@gsfg ef&ﬁ\ﬁcéf‘,\/ eé}'ié Ofancer cell growth suppressant -

The receptor used in the present invention exhibits

_"=*

upregulated expression in cancer cells such as breast cancer,
ovarian cancer, colorectal cancer, lung cancer, and pancreatic
cancer, and suppresses cancer cell apoptosis by being bound by
a ligand such as a collagen. This cancer cell apoptosis
suppression phenomenon is neutralized and apoptosis is induced
by inhibiting, for example (i) the binding of a ligand such as

a collagen and the receptor used in the present invention, (ii)
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25 As specific exanples of the screening nethod for a
substance that inhibits an activity (e.g., activity to

undergo phosphorylation and the like) of the receptor

used in the present invention, for exanple, the
r:erecémtelromge‘d t.hnz pistivptasenefi hhenteepptp Higed oip the present

: ﬁl‘%]ntléﬂﬁer - nds @ucﬁ?n/ﬁ%ﬁgglgg 5Peaéﬁmq‘?%qmdergo

ereo xpressed as a

rghnnﬁhanyﬂathymeamdothenlnheananﬂlthellskeand is

reacted wt and such as a col jen fQr.

exanpl&h &4 rc8|W§&gﬁameP p%omErﬁﬁﬁW%m) é&é?ﬂqﬁ of the
GHd RGAN ikt ibY qehkagaenngt ¥psaM b +GSEN, cdry 2 \dsed as a
collagen type VII1 collagen) or é%¥) a 35 ligand and

Safes masieseend, off LoV WRAKERLENe QXPRLRY ST upt ed

%) mﬁ}a@laﬁa%‘&%ﬁ?tﬁeggbguiﬁge Shi afc%)o ééﬁc@ﬁ%r?&t%' S breast cancer,

preci pi tated using a ant1body agai ns t ag,
tdvarxmmouahcat tbelphesphbrgéateﬁ,rbm@@tmanmﬁmxipanqnﬁatlc

present i nyenti roduced is quantified

RNEGR HokRdd 8 CRIGEE SRLT NPT @ cancer
tchﬁl' |gl£%):.rt%3|sﬁ pi*@s@ﬁht aRAOSREOL Ve ed tyrosine
anti body and t l'i ke, and is conpared  between the

above- & §C|ab§§§ §8§§§1PP‘)’1 %I‘Bi%lm(l‘F‘)mPIFb?rlréJ(&ﬁﬁ e'?ln%"-bOdY of the
ltpecep ‘E”E%%gt&'aﬁt Rknghg éﬁoég—@éééfliﬂ dosful?]étﬂﬁlce is of low

use resent rnvention in-the case
(ioxictictyaband abnube Za%ibly nor epayereferably (09 -or
nor, nor e er abl out 500 or_nore, campared ! .
TR TayBgeii s, BoTAR T nRE RS « crbitRe LS p st rat ion,
shdlcutBREBUES aaRiAEbt ¥at YoRf ahdiethe ecapsoradisiat sterdie to a
present invention. As the above-described cells havin

ti@apapabrl mapmal (Psgpr obRiei MERRING: » RGARY Richd GaTT tle, cat,
PLE eptLo r

Hggﬁs#béﬁgg bﬂﬁ Egév£%¥£f %%ﬁ%r|s ng a.%;§§ %ﬁaas a

phammaseubécaécepmposmsednirntdma4pp£npn1atanﬁusage form.

trans r man i§g used,. As t he host exanpl .

i o rREIRR pix a8 tadopt et “ys R i Ty, pe administered
EHEK283 sel hayabe Eaﬁiﬁi.@@éﬁ’e@%slseﬁﬂ apri¥oprhi®ate pharmaceutical
screening, for exanple, a transformant cultured by

£hapaBbt2odes (Fhe xhamansiticadx soaposikdopr yeednfor the

LB nEEg?SEiuser}iSQ%QH%P{‘?% \f/‘@x}&%ﬁu Sl RSk éﬂ?eerp%%fse'n%

prefera I on ne r ce
¢apabt£onfosxphessb@ge—désnxmhﬁdﬂsuhﬁtadue ﬁﬂESEht :
ipvention is t sane as .the 25 forego [tiv n
%ﬁmaC?ﬂ?g%ﬁ@ffraﬂ%@%P € SRSk it AR %13 r. Such
AsphBeme8Lhifi BAY e&n;w@l@fmblé g 8o ded 30 e ide@ lgee form
recept or used in the present invention, cells of

guhtebiehfghl grak p@és@&?@pt&f@alr easwﬁtr@rst(ﬁa&l%anpl e,
IbLﬁSSE:ancer&?éo %\allﬁélr%g Ancer ang%%?alr%kq{})% can

athmbnbet nseton, 1njectlons, suppositories, vaccines and the
like are used; the injections may include dosage forms such as
intravenous injections, subcutaneous injections, intracutaneous
injections, intramuscular injections, and drip infusion
injections. Such an injection can be prepared according to a
commonly known method. The injection can be prepared by, for
example, dissolving, suspending or emulsifying the antibody of

the present invention or the above~described substance in a
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As exanples of the test conpound, peptides, proteins,

ant i bodi es, non-peptide conpounds, synthetic

conmpounds, fermentation products, cell extract, plant
extract, animal tissue extract, plasma and the |ike
caﬁemlmuw or®midy sRukdpa, npewaliE used giew Injections.

LAe LESEPICE 4 guleaq{d 5> 3010121Bhes 20t LOYEDLLON, isfhiological

expreSS|on in can er tisSs
ssxdn)s:tm,c eart hidotioMidbisted utthene x:pntaashmng ofludese geneother

;?é%i £ rec tor %Fgghég&ﬁgﬁegres n uég en&$§h cgg& be used in

pécﬁﬂﬁWda&?itdrP/vhfth 3Pedpbtopeehtel 8616bLBNESF 5 £&r Gexample, an
br east cancer ovari an cancer, colorectal cancer,

| akRPhEncls - 9 pakthaaold  canpel yahdohak Kek@), RrQRfane glycol,

ce c
g‘?‘%op% essant ar?(sill)‘%ql’ 5 n@n %gfrig?ogsﬁa@{ ynuc'l eot pé:lysorbate
(80,9 HCPDHSY) ityoxyestsdenbe (50mot Poagdust usbdhydragsnated

g%f ent hqﬁ ntl%ﬂ&bﬁ Eﬁ fuI s a rea]t gﬁ;iﬁQﬁ?gggﬁ&ﬁ°nS'

Hesdnte dane dobehhe oﬁ.Qcﬁﬁ&OEhéSEﬂké NcdM b Nes@i! th.ch may be
invention or a salt thereof. As the screening nethod

asest ééh.%lhi@@ﬁé@ncmrﬁh. sphgpilbzerwhensigl (Fengoate, benzyl
%%h‘@lera%dc%lﬂ Byl ngribe; Idid Yord a:%'iﬁ%&‘lcbggpared is
I nvent i (?

e receptor use in the present
@ﬂaﬁanablyamdlaed)la aasepphep31atelampmu&e@ ﬂheupp051tory

capapility of 1P~ ducin e recept ed in the

iR ion FedralondniBiSEent ok dieh RS e RARRAkRd py mixing
et ap@pRURd o@aeheepaeaéh@nﬁelveﬂ&ém é¥eche above-described
above-described nmethod, the expression |evel of the

SOFEagEscinpan géﬁénegﬁewwwwryt%S%mnunt of the
fecepl\%"s lﬂﬁl%dceﬁ%BgftP SEOL SAYEMUaMdh o%“%thd or

e receptor use | Present
iligenti dogpage foemsyr epleanﬂicm]:ﬂmrtmb]m\tme(emdlhmim @slgar-

d 5 the fest d th | ]
Ravichg ERBLERpABAT FL3m OrabFa et IR T e Mok PGP
pohaert, i BypeLles. (1A818aEy asoft r%mn kegupgvemulsions,

can be nentioned. Protein contents can be measured by
guepanRsaPskasAntheel hise, ca@rb%mrm@nw nBH&shr fngomposition

LRCPPPRUCEACEN b pERSRL Y FhotP AduSl i KR GPitatn
gaakyers dilﬁhhﬁwonrfi&lmxrmmkﬂﬁmxyiudﬁdemmwﬂha fdeldhef

apti body of t esent |nv ntion. ,The amu of _.MRNA
BHATBECHELGROaTRKLRT di A (D% CAETHRINOT BHORREnEDRoEPlets

Fer exanple @aél@dsg@eréuwéﬁl HZMd ) 23R Wiigh@sdsmt Beearate
probe adnucfelc acid conprising the base sequence 56
are use

Each of the foregoing compositions may contain another
active ingredient, as long as no undesirable interaction is
produced when blended with the above-described antibody or
substance.

The above-described pharmaceutical composition for

parenteral or oral administration is conveniently prepared in a

" medication unit dosage form suitable for the dosage of the

35

active ingredient. As examples of such a medication unit

dosage form, tablets, pills, capsules, injections (ampoules),
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shown by SEQ ID NGO 2, SEQID NO 4, SEQID NG 6, SEQ ID

NO. 8 or SEQ ID NO 10 or a portion thereof, or a PCR

nmet hod using as the priner a nucleic acid conprising

t he base sequence shown by SEQ 1D NQ 2, SEQ ID NO 4,
S9! | AR LO3HGS GaROPS BensEened. NS (Fhes Gontgnt amount of
R | Gt R FYr sAbsRafBENOdLbasedrbberaole 1Rt normally 5 to
exanpl e, a test compound fhat inhibits gene

bt avgyi ranticuderdysé tpvlO@bwygefaboinlooviens mot el0 to 250 mg
p:‘lroel:t eortéfltc)alry do%%%;eorftog%rs?’ g?ﬂ?e@!i?é%%&? llynﬁpo(%rssag’goe%@c;m, of the
nore, compare 0 e~ 'case (rri) above cah be

sHeai-elbsay ibecoapatibddiyhar subsbahse ilve tdenteadneabsi on

of the gene for the receptor used in the present .
i nvent iTg’ﬁ’. dpse9sc Péefhfg PYeﬁée%’él*b‘?‘é Nt KAFSSHR1so

RIBYNEeRy (A€ theC BB BEL USEdabiMi bt PAESST! (MR Idibease,
or cells having the “capability of producing the

reaTEoms ugetitien of hadpingshrat son nardt il ekt Hor example,
ke, .The substanc t aine siLh h i _
it SRR AR R o oot Rl i on of breast
sirecirednf BaMadoleg thbeanbbbedgescritestdrmsd of the present

conmpounds, .for exanpl e epti des, rot.ei ns, .. .
e P@s,1snsﬁnﬁsmfa’el@%%%%Fe%fﬁt%ﬁe@% injection at a
WW%orfnﬁ&fl?nh_ﬁéhQnO PHPAESt S0 r&f) ]j:g dd; %igfﬂi k,gtpreferably

extract, animal tissue extract, plasna and the
Abouite Osdl to LRemgéke bedy heeighlegonenye safegraliliye about 0.1 to

-ng@?k Bgd hgegégéen5b$@¥eftﬁgn5Léhﬁ%?%if%%ﬁngﬁQﬁfgably about

arice obt arned UsTng the Screefirng ne
dcreedi ngmkit aofayhe M atentcdsw &ft ictheirs paeenasrahe

aboye- described agent,_it _can, be prepared as a
BRALRESEGEFLORS BR p%f%}i%ﬁm%ﬁﬁﬁﬁ{é) q“)%iézse based thereon

caRVeRt Lanah; SREPOL. A LRI BH N LRe paePeanEreY severe,

for oral adm nistration or parenteral adm nistration,

the dasegasmefiebeohporeasenh deperding sy tihe [sypdigove

can be Lon and the co sitiQgn

Ca" hesEBhLARES, Ok AT B (iR, TR may oo
aBadelin CbAbSRQUERS ewitlendtiié £ adinys ,NFde lekampliehe alkylating
sequence |isting, of the present, description shOMItqie)

PEFNBRI 18- dequeriekephosphamigs ) G igadqmisie spchdhiehd
ABLRBoREL daﬁ@&%?ﬂ%&[)% (PR ,a-meﬁﬁQéD%mﬂ&g 2] £S0RWSuirARil and

base sequence that’ encodes havi ng the
thenbike) d setlemuessovinibotSES | .40, 1 mifomgedn, Dadriamycin

2%&3Lh§h9yﬁe}f“@fg%{Eaé¥ééL (%%§¥g§%ég} %%%B%s (e.qg.,
vincristine, vindesine, Taxol and the like), cisplatin,
carboplatin, ethopoxide and the like. The antibody of the
present invention or the above—desctibed substance and the
above-described drug may be administered to a patient
simultanecusly or at different times.
[2] Quantitation of the receptor used in the present inventiocn
By using the antibody of the present invention; a
measurement or detection by tissue staining and the like of the
receptor used in the present invention can be performed. For
these purposes, the antibody molecule itself may be used, and
the F(ab’}2, Fab’ or Fab fraction of thé antibody molecule and
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[ SEQ I D NGO 4] Shows the base sequence of a DNA that
encodes DDRI b having the am no acid sequence shown by
SEQ ID NGO 3. 10 [SEQ ID NGO 5] Shows the am no acid
sequence of DDRIc. [SEQ.ID NGO 6] Shows the base

dride® FrYaaBRR PRat'SBAcodes DDR ¢ having the anino

acid_Saauengenshoss; bieSELRAC Soodd QIR bL: che

Shows the am no acid sequence Sghld. [ SEQ |
Shresenthd niyepéissqdienset of o ab®NAimiteed ererddem DAY any method

[ h ' i.d h SEQ | D e .
2 R M PReh SR S8 1500 SRR B antiboay,
BYigen pPEQnLDbbD,18ht Shenscotisl e seostapmimef t@ the amount

DNA t hat encodes DDRl e having the amno acid sequence

SoRAtegesEdirp RpOPles 2mpEnt PRhE |regtRion eephdd the

e [ r-1 ch i f =y &eTran)
PERHRR i vehiyoR] TE 3 R i GEP R adPRIRIL Y

sbemdged ot physpcaﬁme@ﬁs@gdimm@ermlfmﬁm @
4, [SEQID NOL13] S . _ .
FeRdAny Gubgel AtnerarEd i R T Y (e sMocoppaining

khohoumothiesbas etise qaetige0f Fde ¢pdnile,4 theeGandwich method,

Reference 58 Exanple 5. [SEQ ID NO 15] Shows the
SRTRETALLVesBetRPde HrmunemesNc nefigd,prephedometry, and the

PARWS 2+BELBESE SRYUENE &s Mot dVAnd thitld SO RpRPREBDN method
having the am no acid sequence shown by SEQ I'D NG 15.

HeegribefiCpe ¥ow Shomspreke trtske sioydmmes of skasptivétysand
PRECsLe ek U aR St FR el ilds Pemabihandd ™
pxefipreble.
(1) Sandwich metheod

In the sandwich method, the antibody of the present
invention insolubilized is reacted with a test liquid (primary
reaction), then reacted with the antibody of the present
invention labeled (secondary reaction), after which the
activity of the labeling agent on the insolubiiizing carrier is
measured, whereby the amount of the receptor used in the
present invention in the test liquid can be guantified. The
primary and secondary reactions may be performed simultaneously
or with a time lag. The labeling agent and the method for

insolubilization can be the same as those described above. In

the immunocassay by the sandwich method, the antibody used for

the solid phase or the antibody for labeling is not necessarily
from one kind, but a mixture of two or more kinds of antibodies
may be used for increasing the measurement sensitivity and
other purposes. For the antibodies used in the primary and
secondary reactions} for example, when the antibody used in the
secondary reaction recognizes the C-terminus of the receptor
used in the present invention, the antibody used in the primary

reaction is an antibody that preferably recognizes a portion
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[ SEQ I D NO 191 Shows the base sequence of the TagMan

probe 1 used in Reference 15 Exanple 1. [SEQ ID

NO 20] Shows the base sequence of the primer 7 used in

Ref erence Example 2 and Reference Exanple 3. [SEQ ID

NeEE  ShensiiRs CriverpdBuss e§0EneEIBR Lo het i i e En

I ppyR RNG] 4 2 and Reference Exanple 3. [ SEQ
I{?kgég% S%gxgxﬁggh%gse sequence of the TaghWan probe .

2 used The Raftdbedye ofExhappregenidiRedniricre T&ARN diquid and

.. 25 [SEQ I D NO .23 0 h as U
e B R ok, e B cRr e R v S LR 19, e
e die veliynecaetdds egha@ntke of a tIRIFRHee . re@Hpt{c3EQsed in
I D NO: 25] Shows the base sequence of a DNA that .
dheo e sepk1 BepepE iRRy LABe leR Lo d Fadite aifidhrdy is measured,

Q 4 EQ, | AT
TRy e rketitod Tnopdrth thoprerRiolindlia ANIR0 the test
Shiond & He usetdégednce of a DNA that encodes
DDR1bER; El.ag _having_t m no id seqguen S
SEQ | TGS ?afgéﬂ‘?ﬁeﬁﬁf‘gsis pertormed! e e%gceg‘%mple' the

oltike ppaiseeimkOblis edat Doahetiodde 5 Exanple 8. [ SEQ
I D NO 29] Shows  the base sequence of the prinmer_1
used | ASRAf EPER&EICEREAPPLE 8. (Whrhs iafthidindy &f B“—itfearesent

R taphds (29¢ Eﬂ@ gégspﬂﬁfduééﬂ i dhe p¥Eeit invention
escription are based on abbreviations specified b
tlabelleBAGLLWBHRBrMaBd 6hibh Bitrtenilidennad &o a plate

or._abbreviatipns in _co n LR, r t 4f ]

She2Rabo kb Lopollaf oRBR wEhddy [t by Ton/capeeL
QRinpaak) i $8MpEesBNtbes #f ehridbi i Asd ihtabally | tarids thley are
the L-configuratjon, unless 15 pther;%fe %E%}ed. %NA: ,
BE3LFPAPORGERE Ehaeh (ERONIRP (it ehishagaprbed to the solid
deaxur s BORUSLELEAAChHd fhe ANGUA ST used in the present

invention is quantified.

{3} Immunometric method
In the immunometric method, the antigen in a test liquid

and a solid-phase-immobilized antigen are competitively reacted

-~ with a given amount of the antibody of the present invention
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labeled, after which the solid phase and the liquid phase are
separated, or the antigen in the test liquid and an excess
amount of the antibody of the present invention labeled are
reacted, and then a solid-phase-immobilized antigen is added to
bind the unreacted pbrtion of the antibody of the present
invention labeled to the solid phase, after which the solid
phase and the liquid phase are separated. Next, the amount of
labeling agent in either phase is measured tp quantify the
amount of antigen in the test liquid.
(4) Nephelometry

Also, in nephelometry, the amount of inscluble
preéipitate resulting from an antigen-antibody reaction in the

gel or in the solution is measured. Even when the amount of
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T: Thymine 20 G Guanine C. Cytosine RNA

Ri bonucl ei ¢ acid nRNA: Messenger ribonucleic acid

dATP: Deoxyadenosi ne tri phosphate 25 dTTP:

Deoxyt hym di ne tri phosphate dGIP: Deoxyguanosi ne

t aniphpephiat ehed CERL Bedmycpm dsnemaitlpandphate a spall amount

Ad hasph
bR AR AR PRLR4NEY A LPHCT SBoRRRIORRLF Yy Which utilizes

dmwlscsaﬂﬁ‘e&tmgﬁ wndGeyiei hekeAhde ﬁd:aﬂembly/ahsad.

Valine Leu: Leucine 35 Ile: |saql eucine 60 Ser: €§Q#1
Thr: THredthend abednacpepBE nesefEtor eI 27FHe Retdiqds using a

(iéﬁéﬂgd:éﬂﬂéiaﬂ%%plnA§@§r£bcﬁ F'Qbo%¥s Lfédi&ﬁéﬁﬂbpe, an

Arginine H's: Hstidine 1o Phenylalanlne Tyr:
Brragiae a ‘frlpxorﬁs;cpnbphahst@noe, Peolumengggent substance, a

SRR, SR, SRR, B0 (RARY) B Btotsotope,
oot reepgelles fPEgqaenth3] nen%ﬂ]qne[d"mpram titee like are
represented by the symbols shown bel ow. IQyI  F1
FrafsnalleE: B tgeoeﬁzyee: eﬁ%?lreg%weﬁawﬂﬁh& ight specific
YRR TG ol 230kLgLBge #( Rz CELAMNAL df-H W osidase, PB-
glucosidase, alkaline phosphatase, peroxidase, malate
dehydrogenase and the like can be mentioned; as examples of the
fluorescent substance, cyanine fluorescent dyes (e.g., Cy2, Cy3,
Cy5, Cy5.5, Cy7 (manufactured by Amersham Biosciences K.K.} and
the like), fluorescamine, fluorescein isothiocyanate and the
like can be mentioned; as examples of the luminescent
substance, luminol, luminol derivatives, luciferin, IuCigenin
and the like can be mentioned. Furthermore, a biotin-avidin
system can also be used for the binding of the antibody and the
labeling agent.

For insolﬁbilization of the antigen or antibody, physical
adsorption may be used, and chemical binding methods
conventionally used -to insolubilize or immobilize proteins,
enzymes and the like may be used as well. As examples of the

carrier, insoluble polysaccharides such as agarose, dextran,

~and cellulose; synthetic resins, for example, polystyrene,

polyacrylamide, silicon and the like, or glass and the like can
be mentioned.

In applying these individual immunclogical measurement
methods to the method of the present invention, it is
unnecessary to set special conditicns, procedures and the like.
Making ordinary technical considerations for those skilled in
the art to the ordinary conditions and procedures in each |
method, a measurement system of the present invention can be

constructed. For details of these general technical means,
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10

15

20

25 Tos: p-Tol uenesul fonyl CHO Fornyl Bzl: Benzyl
Cl2-Bz1l: 2, 6-Dichlorobenzyl Bom Benzyl oxynethyl 3o

Z: Benzyl oxycarbonyl d -Z: 2-Chl orobenzyl oxycar bonyl

Br-Z: 2-Bronobenzyl oxycar bonyl Boc: t-ButoxycarbonyI
Dipddiid,r dpiedesy land3Eher iker capl bélrglerred to. [For example,

t - But oxyne | Fnoc: .N-9-Fl uqrenyl net hox po
R SAL R s FOEREP SbFe [REB o RuICAdSEL 7O (Rdansha,

b 1 S8 GyB3-1lwdn 9X¥d4 teuOb¥, Ri BobRizDi e A7t Tuku S

ﬁ:1;Fwdroxy35-norbornene-2,S-Q|caerX|nL?e DCC. . N, s

e G ayeinsesspilarKodanhae PeRAAphed Il HfByefdited by Eijl
[ NS ' er e r [ L D3 € 1aldsH¥An,
MR 4 1S PLRBAEE R Befutopne (e
Kb hieshery dmt i1078)s mditednbyeBipy Bshyikawmsst al., “Kouso

[Ref ere anpl e l,Lnvestigati usrequl at [on .
RS E See ey (RY PR §he LACRETS fdp Tt dHed in

ti gppes ddi ted %gRgﬁgﬁemgaiEaaapl eRotbe PR la Golestditou” (3rd
DDR1lb gene, and the DDRlc_gene are %enericgﬂéﬁg .

st Jas(TgakupSReigeneubl shad: Har B 7 hot 8 qAHAD
BYBRYRAAN volie PBRL 8RR LReniPl PUR RIS CAR! A)),
t1ssues was ‘i nvéstigated by a quantitative PCR o
negikteoh, Mol .nddsimmgneghenicabnTécheligues DNfart B)), ibidem,

T-.SD Breast Tunor Cosno _Bi o . ) s
Ladnr 7o (ainochongrL L EEREnaTes ottt [k LTy, Vol. 64
GangfrditeradaaDNACRAifaes Praet DCLSAIEEedamramdassays) ),
Human Lung Matched cDNA Pair Panel (CLONTECH

ChigeRy) Vodnd SRutBRmanarhenhea hede ey ( (P df: Monoclonal

; a e i i hejol. 121
BB DR B VR S phifffioadihy Hethiods) LD RErd, Mool

((AmphinedtheBiicsays feobnOgupanyPars0D: nifylotidemh Tgchnology and

HanpgLohala ASCERREBE ) EatR AoerBit Taghany Frstaiic (Bgege) and
KRN@ikR), (WerRe PEESEe | OvHEK Card 450} | s teng biadedv ohuithe

of 15 L. Note that for cDNA CeHAT-SD Breast, Tunor, 1
SeHsive-obi dmmynoapsay) naERcd DRA ERPIRTSIPH: ciifentingt and the

(o3 ! d. ) nelHELABRUDE Qb LR B MRS Zxamples
&L; nﬁg E8&SgguF§§§fi%nemas performed by a tre;¥ﬁent e
gle st@Ghledr b21lpwnut es and

As described above, the antibody of the present invention

is capable of sensitiﬁely quantifying the receptor used in the

" present invention, and is therefore useful for further
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elucidation of the physiological functions oflthe receptor used
'in the present invention, and diagnosis of diseases involved by
the receptor used in the present invention. Specifically, by
measuring the amount of the receptor used in the present
invention contained in a tissue or body fluid (blood, plasma,
serum, urine and the like) using the antibody of the present
inventidn, for example, cancers {e.g., breast cancer, ovarian
cancer, colorectal cancér, lung cancer, pancreatic cancer and
the like} and the like can be diagﬁosed.

[3] Screening for medicament candidate for disease.

The receptor used in the present invention exhibits
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at 95C for 10 mnutes, followed by a cycle of a

treatment at 95C for 15 seconds and at 60C for 1

m nute repeated 40 tinmes. On the other hand, the

(3-actin gene expression |level contained in the sane
anpreguldtad expegsisdioe dDNAanasrneatls esucinRs Hheegy cancer,
was_used as the internal _standard.

Covat Sh S anes fax SRaosra e 0BTePR: o Bid (P, A pancreatic
coames£d dril neipPile sbess danceRCE8BT espdptosils Ly Jbéniqi bound by
and 2.5 fold, respectively, in 3 donors in the Cc DNA

- @HimEpl Bushs ASTansP14agens ol wRcer (g8t apPRRtosts
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!%)egfgdéjslo}r bl ﬂuen@:ﬂd 14 ﬁeﬁ@kgllféép&?& 'é’[%ﬁ/toéi‘s 3i® induced

nors i n the cDNA CeHAT- SD Breast Tunor
(l@osanmmm::@xg. ,, folrt ex)ampﬂ.ekéw} sthe t inadicpy efs’féuaarli@am such as

i ncr 9 fold, 2.2 .fald

DG phd ang speprsod dhsdia' e plliere irfidtion, (1)

WM&DM Ralel aBaneh t{6h OO ECHL f@dﬁ@;ﬂftyﬁ ,usied irDItche present

4.9 fold, 4.6 fold, and 10.3 fold, io respectjvel

ATSrentiors (@ofor s 1PAUEKEOR(REATHHED VB ek VR pindlergo
EGH SRAPRAY) 11Easi ?n& {1% thige8 fold, and

Fﬂgﬁp%égéﬁﬂgpectlvely, In he 5 donors in the

Hurman Gham¢f0MBtchedompnnn@athapan@m1Q1n§)ﬂﬁx§¢thlty of the

from ese [e ults

lﬁﬁ'%&&ﬁ&t US s f:l.ntnﬁg egs?ggg ntion Issalgtentelrlerneof can be

GRRGEas!, | FoueexalBeepr anpgoﬁnmd:tela/]tﬂermutgm iagrersf for
upregulatlon of NMRNA expression of the DDR b ne 'Q 1
CRNETS ((§sfes PFEASKRCRRERT TURTAY IR AN INA B qrectal cancer,

&%%ﬁgggggpaﬂﬁea%&' YEHCEF OMAWRD CaRoe 4 IGSHeT cell

ung cancer, 20 rectal cancer,
@pmpt@ﬁlsanodnpeas aheaneeplaeb4 gIQﬁkhusuRnﬁaﬁﬁama?and the
ction using the FAM | abel ed TagMan probe was
& ormed, whereby expression |evels of the DDRI b

gene i 'I'hé@@f@i:e';i ShUegec@pbopons@d in St pywysent invention is
measured. For the conposition of the reaction |iquid

usefid 25 AcieAPBAt 10T BFredRiR®HARL destifaRcpat inhibits
é?x 'ac%&vI@S}'VBE thg] i‘éé%%’co?c&'\ﬁ% rddent %Hﬁ}érﬁﬂon B

I osyst ens~ Conpany), of “each of priner
| D NO aeyzoaddnglyrrethe peEGED Ngrai)ion ammz@msnm §creening

robe.2 (S 2 added te
relhied ShPumesubstenes SR lalfifed B SRt RN ofshe
R¥cepdBrt 18aHMEAt tRé dﬁﬁé:sé@tﬁ Pnventiicrs, aruhpati A5G fuiring the
10 mnutes, followe a cycle of a treatnent at 95C

ﬁ6p8950§e96ﬂ@slanﬁhea@r%ﬁﬁﬂ$o#nﬂ?ﬁﬁ%ﬂﬁ1a repeated 40

cycl espsAghact £5U! &xahfe PLEL PN iRP 'n%ﬂ:ﬂo?i’ dor a

in cancér “trssues comnpared to surroundi ng nor nal
substiescenthatsishibibus asadtiwiity afed ;abowctiviidiyl to undergo
%ﬁ%ggﬁék¥f£¥io£”a§dqéh§ ffﬁgf é¥ l%“%%ceﬁ%or used in the
present invention, for example, the receptor used in the
present invention ﬁith a tag (e.g., FLAG, His, V5, myc, HA and
the like) added to the C-terminus thereof is expressed as a
recombinant type protein in animal cells, and is reacted with
(1) a ligand such as a collagen (for example, type I collagen,
type II collagen, type III collagen, type IV collagen, type V
collagen, type VI collagen, type VIII collagen) or (ii) a

ligand and a test compound, after which the cells are disrupted
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breast cancer, about 7 fold, about 5 fold, about 6

fold and about 16 fold, respectively, in 4 of 5 cases
of human lung cancer, about 5 fold in 1 of 5 cases of
human rectal cancer, and about 5 fold and about 2

fiob hremepect icedlly free 2xbfast, Sthasastmcmuirﬁan

ovari an cancetr efer.ence ) t

R FA B S dRaRB En e RRRP Ga s Y e Jach, the
Uit tdfe thel bmnspgorymat@dt eosaptoruesl il ithe present

Saos-2, the brain tuynor cell |ines SK-N-MC, SK-N-AS,
Savengrion produgedzissguapEifieg hy o, CCB@LPP%&H%’OVEWM

?%ggs O09detetnl 18 oMone t Hod 7a1%13’ t K S apVanti-

‘t he breast cancer cell Tines 1937 R-75-1,
AUBBHhavgRatedVDAThBiRE 1anSKBRAB, alBY 4he lirke, and is compared

- MB-435s, the c Iorec al, ¢ cer el Caco- 2,
oy %%606%6"50 %e‘%zf)‘b%ﬁ o 14 M%%s' HCT- B,
HT- 29, FHogVexakpl), alﬁebslaﬁnpcblﬁi&%aﬂ\lﬁlnﬁi!ﬂh&,s an activity of
SNU-C1, SK-CO-1, SW403, SwW48, SW480,, SW62 SwW .
dFe refepror HARAHER the Preserheinventijon giy thg,Gase (ii)
(‘a‘ﬂclvé 'a%%%t@b%"'é@?mowl\d?@g&rm If@ OMGﬂEBS%Ore

Slﬂlé-fé'tabﬂlyeabontsﬁra%l orahbre) m@npﬁmg;brtcté:ihe |qa{$@5 (i) above,

(e BebSe A erons Snepnphihd Hoft SRt M acrivicy of the

Nelceptld29asetCinHE B 7pr&dntlkBoen iNdn H1581
NCI - H1651 NCIH13 NI - 1793, NOI - HLO o
NCI - 2833 thRrca P&@s@esm e 1@l L A e capability of

Ilﬂgbdﬂgﬁﬂé Eﬂgd 834 sed Nen OMA i LAIC Q.rmféﬂﬂlon, for
I ne - MDAH2774, N H OVCAR3, Ov-

Skadple, advostzmpanasoamdd wmqummmmm@ng a DNA that

RRREREs! Ehe haCERr oY) Tagd P resdil dryention o

t(eshhefibamaftnces aebd. | ixe that ¢ostB \ﬁelreeaampﬂle$edn1mal cells
fromthe Anerican Type Culture Collection (ATCO b1
8YFBr a8t SPSEaﬁ%HS: cefP Tehks.cEnd, Eﬁ?@%&%lslﬁaﬂrec@fflefera y

c | d th
Luag. écfééﬁiﬁﬂwa%d%ogﬁgggﬁg bherah@¢behbfit cultured

cancer 1f"sne PC3 were pur from the Japanese
@gl thet abnvefdéeseabe@ mthcacsdm caeqar(enaas)he Bxoiteipf of the

he ve- de i bed cancer l.i nes Ityre
BEROFALng FRCEFR @I LIS 417 oh WA CABARIAR Byeferably
ﬂEQEZOTTEEJﬁﬁlﬁﬂﬁhﬁioﬂ(ﬂéﬂhdaNﬁowa&emﬂepaapdbmé|bg expressing
RNeasy M ni Total RNA Kit (Q AGEN 35 Conpany).

th
thesPretain RMA %et%ewr‘@%‘@ntal EDNE k&S 5@&1& as the
E&fg@&fﬁ% DY P FYELSE hd AR dH 11 HGAGIHFmdNFAt he

rimer, and a quantitative PCR reaction was
peeSemtreﬂnvmhrEI@by AshéheDRlell 1gehavéngr tbsi ocapabydity of
quanti f |ed The reacti d.w.th. th

erfor
RERATHF O €00 Fefont e orb Rheh B G P ag colls of
&aﬁcéﬁmaéxﬂﬁc&@ﬁémﬁga the ramigtet deser idxetple, breast
Ref er ence le 2. Concurrently, the
cancer, ovarlan cancer, colorectal cancer, lungrcancer,
pancreatlc.cancer and the like) can also be used.

As examples of the test compound, peptides, proteins,
antibodies, non-peptide compounds, synthetic compounds,
fermentation products, cell extract, plant extract, animal
tissue extract, plasma and the like can be mentioned.

Furthermore, because the gene for the receptor used in
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copy nunber of the j3-actin gene contained in 1 ng of

t he above- described total RNA was cal cul ated, and

this was used as the internal standard. 10 Rel ative
expression | evel s obtai ned by standardi zing the
ahevprdeentlbndenu;mmsslmn1dﬂhﬂhk&Sf@PragulétedhéxpreSSlon in

Fagee: FE85iA0ed SRRl VIR SRR AU SRR of cne

g¥hEbEbedtRE LAPEEISSH Qiked @velthef pirkéeRtathivengeor can also be
I'ncreased _by 10% or nore, 15 denonstratin

t he
BFedeAte 5PTCREKIMPlOres IMIGANYIBEHIELE REABRETLBORPENE for
Heer§5(ga§|e ﬂr SHRE, ( YRERLES ShARe %0 colorectal cancer,

pression (% ine of 'beta-actin cell |ine of
behg- aencerpepan¢r¢&£xﬁ deerceraenidntheSasdked, 1a2camrggocell

ot ehiDek UGt S SRS NELIHOTBI T PP EETRE DStES TR

1i8eNCl - H548 3.0 NCI - H2106 3.4 U118 MG 1.5 NCI - SNU- C1

11.6 NCI-H187 7.0 U-87 MG 0.6 SK-00-1 20.5 NqB-Hsm des th
1.0 rBharekere, » fwumiclertidedes93, 1DRAY tH2E eRgodes the

8Q55ule Nt - &4 4d 7 t
A\ A TR N R 6 i%squ%K. B e
Y 83Frdén Pnd\FoHE8 3®mpandSKhREFinhibisw bhg egpgession of

(GRS 16 IS RS R ReFohty (5o PEREBRE 10" e o

Qaft%,?&ﬁ? I\/CF732I\ICI H23 0.5 NCl - H22615
VDA- MB- 231 2.9 NCI - H358 4 NCl-H1703 1.4 Kg
NCl - H2 QPQsqgﬁﬁﬁn}qg'gmtgp@74a45frﬂ@plpg3@g @dgcomprlslng

4 3
e

NG AMIIAER the 16D Askd Cacshe EJ’-‘?SN&I mmtl.uzn are

IR 0 (5 Bl brdel b il T B By or
%ife Réceftor GisBdDih theSpheEbRB847ndeft idiCadre

cuf%u;gg-fésé%éggﬂgggdégDo%GaStzg% éo%pound can be mentioned.

In the above-described method, the expression level of
the above-described gene (specifically, the amount of the
receptor used in the present invention or the amount of mRNA
that encodes the receptor used in the present invention) is
measured and compared between the cases (iii) and (iv).

As the test compound and the cells having the capability
of producing the protein of the present invention, the same as
those described above can be mentioned.

Protein contents can be measured by a commonly known
method, for example, by measuring the above-described protein
in cell extract and the like according to a method such as
Western blot analysis or ELISA or a method based thereon using
the antibody of the present invention.

The amount of mRNA can be measured according to a _
commonly known method, for example, a Northern hybridization

using as the probe a nucleic acid comprising the base sequence
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HCT-8 8.5 NCI-H460 1.6 Y79 0.5 HT-29 4.8 NClI-H661 1.0

VERI -Rb-1 3.7 LoVo 10.3 NOFH810 3.4 Cates-113 0.6

[ Ref erence Exanpl e 4] Construction of animal cell

expression vectors for reconbinant type full-length .

RPRIwn dyd SEDRID BOpEpt SEQSIA MOy B3R i1dh Nék$, SEQ ID NO:8 or

B3] S ! B BRI e B0 B W e che

o TRleat @ nugl BYcPEEIBT compi-1$1 By SR B seeu@hiczedhbyn by SEQ

the restriction endonucl ease BanH added thereto (SEQ ]

11D NG:21) SERoIRNMOpf i nBRQ 2TRN NGr & SR &% & Hgn L ID NO: 10
he, I ef,] engdpn dohereto

%Eé ?Brﬁl%?j{fzﬁéle—%?fi E%'P %ghn%gzﬁ %@& %?%g%r eaction

| i qui dFomwr ekempieagct & obestustompeund adhadf impdbits gene

BB 5P b N I AL B move, rora

Sompan horG, ppllofrsnetvgly Biare oy (RpED Mg o e
an rner A ) 0] S, n fo s
SRSEOIIPLY EPeTa G lef %%‘ZIWBBE‘E SRS tfigke Inhibits
%ﬂgegxg%eQEESnaof' O d%é/rg%/ UEr AfheGdeeptitt BSR4 in2 the present

reacti was perforne a treatnent "at 95C for
rnwengdpnfol | onwed by a cycle of a treatnment at 95C

for 30_seconds, at 55C fo 0 seconds,. and,at 7 g
5% ooTBe pereandio B | h L1 Y inyide 2o, fonkRises the
2bcépCobonsd8 MhNtheprvet afveitien, loircakillds having the

usi ng_P(_:R Purification Kit (Q AGEN Conpany), E%Ile PCR
FarabildAaty ppHdoEedy@ing rtdif SESRRIPR MSetedly the present

?f]ggﬂg%ﬁaégéogm-k@_nd EcoRI. pcDNA3. 1(+)

nvitrogen npany) was also treated wth the
r est r i The osulssicance | datscinash i i ran dHec sRireeilagemgghed or

i fied usi Purification Kit. (Q.AGEN
BEoaEno; € DRt 1y RS Sl ‘ST UG 16, SR ECHRE hom amens
tRaCLbEGeldés@ribddatid N ddnbunkByOB0rCenpaply, pepetides,

which it was introduced to Escherichia coli TOPlO, .
praveinsgerntihpdifg, nanrrReRtidensaPoypdset yntRehAC

dj %ﬂ{‘g)gl G | 1. Fackesphbnef extract,
gﬁr@%‘gﬁ?g‘}est% e sleoa{ug%ce o&éacdt?rlé %2%, atché gni Ir%al extrac
20imeal | t Expue ssktoracisc tpdra gpeDie4aR] the) -LlDBEl-a, having a

O BT AR o SR B AP, e

NESEE N PSPNAR HrdsdBR ihvertddd 2 @A sequence t hat
encodes the b protein (SEQID NGO 3) (SEQID

NC: 4) ,le@:.p etl@ﬁ)ts;.}hfé:@_n% qm@@eg}]é@llggaﬁﬁpe sgreening method or
@Pééﬁiﬁ%:q]?ﬂi ;./pre Q:g'lé@re%@rlt PRt on is\lg%%lggr akOthe above-

reconbi n om nant negative type protein
desarilved apdit exijr essi e eeparddasa adpharmmateutical

negati ve, . .
préparation according to a conventional method.

As examples of the composition for oral administration or
parenteral administration, the same as the composition
described in [1] above can be mentioned, and the composition
can be produced in the same manner and can be used in the same
manner.

The sequence identification numbers in the sequence
listing of the present description show the following sequences.

[SEQ ID NO:1]
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type DDRI b protein not having kinase activity
(hereinafter 30 referred to as DDRLbDN) was
constructed. A DNA fragnent conprising the sequence
of the 2710th to 2739th ami no acids of the DDRLlb
fShidws| ¢hgt bmiDNAaskdueageetSEQ@T DPINGa4) and a
gﬁﬁe&%e ﬁeghved frompcDNA3. 1(+) was anplified by a

rea]:cq ) with pcDNA3. 1(+)-DDRI b as the tenpl ate
EHowg RhenbBasd S&qiiéhde aof ef| UMUC & HRC @ficded DYRUIAehaving the
restrictiogn endonucl ease Xhol _ 67 added thereto (SEQ
PELRG 2819289 PeRGRr SROWMARY WA} iTH NS 1o peDNA3. 1(+)
(8EQ kP N&:3f). For the conposition of the reaction
l'iquid in the reaction, 10 ng of. the above-descri bed
StbNa3the HmDBR &¢i@ . SedquerfcePfafUDDRAbHot st art  DNA
R .. (STRATAGENE Conpany), 0.2 pM of each of
r;rgflg'éen?bgﬁ§8§b ID NO 13) and priner 4 (SEQ ID NGO 14),
206wpMné HREEPSseqishde lodfa IDRA thhat PntbdeBuDDRLb having the
%STRATAGENE Cong%%) wer e .added to rrakg a liquid
BiOftea6td PRy gy P 55 WWadiG3erf or med by a
fspat fiBNjo k] 95C for 2 minutes, followed by a cycle of
a 1o treatnment at 95C for 30 seconds, at 60C for 30
hewadthe aaminatadizl sasquedes efoMBPR1lcepeat ed 30 ti nmes,
f o Y, reaction at 72C for 10 m nutes. Next,
g%ér%&\r}(?‘f?ﬁati on wusing PCR Purification Kit (Q AGEN
Shopanyhe Bdse RERuaaed ich a ONaditbktweacbdeat BORMEthaving the
the restriction endonucl ease Xhol.. &ﬁ _

B WPtR-the

PEERAR D ) STBINS PO Y PES: &

Fgﬁériﬁtﬂm] endonucl ease Xhol, and about 7 kb DNA
ragment was recovered. These were purified using
Wiows 18y a@inca tiRCReQueaceUpISPERath ( Pronega
&E@ harn After a ligation reaction using Ligation
i g a{% é Conmpany), each DNA fragnent was
Smiwodileebdse Aeduetiey iocthiaa DHal thaOPéActtssy i DDRYENhaving the

Co ann%/ .,and cells were _selected in an LB agar
?}%Jgﬁcb RIS BHE v SERS IR NPedult of an

Y uRfoqt he sequence of each clone, the animal
celT expression vector pcDNA3. 1(+)-DDR1bDN, having a
N Heguevice Bledd secueaset bé DDR1BDN protein (SEQ
@%Dl%(lé Q 25 1D NO 16) was obtai ned. [Reference
e 6 tablishment of cell line that stably
SHWL 3RS bageorbigilentet Y af NA- tRAEt SnEBikd PDRI€iMaving the
cell line that constitutively expresses the DDR b
AR EFLASESIBNRG, §P%sb¥sé59| £B8n@: ¥si ng t he human
%@Q:qltpmqthl] cancer cell line HCT116 described in
eference Exanple 3. 1.2x106 cells of HCT116 were
Shesiseiiied bagel 8enliente Dl bbhecprimendl fuzed Byl Refarence
niqal ,Essent.ial Medi u Si gma, Conpany) conpri sing
%&opg%t él aBg\/Fﬁge§8Pﬁﬁ1 Ffff(—"(’mpgfn%any) and 50 g/m
[eep apl Norigtreptomycin (I nvitrogen Conpany), and sown

to
.Shows the base sequence of the primer 2 used in Reference

‘Example 4.

[SEQ ID NO:13j

Shows the base sequence of the primer 3 used in Reference
Example 5.

[SEQ ID NO:14]

Shows the base sequence of the primer 4 used in Reference _
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35 a 10 cm Petri dish, after which they were cul tured
in a 5% 68 gaseous carbon di oxi de streamat 37C
overnight. A mxture of 18 | of the FuGENE6
transfection reagent (Roche Diagnostics Conpany), 6 g
HxanipdsmiSd pcDNA3. 1(+)-DDRI b and 600 | of OPTI- MEM |

() nvi trogen npany), previously allowed to stand at
rli%ﬂ ?Dt g‘ﬁlp'&ggture for 20 m nutes, was added, and the
GHdwsV @hie0BmiAS 2698t 584eshcd VWOFf deDRIHmt.er, the medi um
was exchanged with the above-described nmedi um
dé¥es i1 H§:1%hy/ M 418 (Pronega Conpany) (418

. 'u Lkt . . it Ravin
TSV, £ BREk) Fhauitte [0 14,3t RbE i, DR DN aving
sihigc altinoedciidi Rgqueypsi sh&BT Y 1SBA tIb g8 ISonpany) ,

3%%3 Ebrks\r;\éwey were sown to a 96-well plate at 1

, and the cultivation was continued with
iSheweA t8eSBhE6Et 58Guen®di tin tHet iy & @ised He Relfexence
were recovered fromthe wells show ng col oni zati on,
E4@m®d@nleo a 24-well plate. Still 5 15 days |ater,

t cekll sown to a 6-well plate, and the
c[%e: i?/tgt ﬁgﬁ\ﬁé\zs continued with the (418 sel ection
Sbdiwsnmthaf base sbigéntdecodiies prEmers s peedgedn Refggence
gL of _a sanple buffer for SDS-PACGE (Bi o-Rad Conpany)
5ﬁﬁ‘Pil§i g 1% 2- ner capt oet hanol . After heat treatnent
dbed096 for181m nutes, 20 | was 20 subjected to
SDS- PAGE on 10% acryl am de gel. Western blottin was
BBPKEr HRE HasRgSaFUERET - e kaPlay prshs: 4 éS%? in Reference

gggmgmg)l_ whereby the cell |ine DDRLbFL-#117 that
expresses the DDRIb protein was obtai ned. [Reference
EREQPIE NQ:E3] abli shment of cell lines that stably 25

ress, reconbi nant type bDN .pr ot e |l
EHBF S ERS Cht: DYoo JRE BBt e g BegBtence
EREPLE NQA8) RePSr@stalEiafad ascording to the method
described in Reference Exanple 6 with the plasm d used

{8EQ IPal@fetli on replaced with pcDNA3. 1(+)- DDRLbDN.

r I o) lof i pQQﬁéQDIg- d nce
%@ﬁ%ﬁ%ﬁ%s%h%‘%&%‘g%s%‘% (e pR At ?%%? W petere
Bhamphed? fidfReBawcends Byamgpld] 3Const ructi on of ani mal
g%‘é ié%(gs%]on vector for reconbinant type DDR b

atel Tt region protein - 1 35 (1) doning of
bHERE 186 bdse fsagiariie 10 thPGRPMRACHrobeWas used in Reference

erformed with human spl een-derived Marathon- Ready
BRR0 L &l ONPREHREERNIGH BampdE Senpl at e, using  pri mer

i ence recogni zed by the restriction
g%%%ﬂn%}glhz%ée EcoRl added thereto (SEQ I D NO 28) and

© PhnowertHd base sequence of the primer 9 used in Reference

Example 8.

[SEQ ID NO:24)}

Shows the amino acid segquence of DDR1bED-Fc.

[SEQ ID NO:25] |

Shows the base sequence of a DNA that encodes DDR1bED-Fc having

the amino acid sequence shown by SEQ ID NO:24.

35

[SEQ ID NO:26] |
Shows the aminoc acid sequence of DDR1bED-Flag.
[SEQ ID NO:27] . '
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5 wth a sequence recogni zed by the restriction

endonucl ease Xhol added thereto (SEQ I D NO 29). For

the conposition of the reaction liquid in the

reaction, 1 L of the above-described cDNA, 1 U of

Eholsr theHbhseaseqDbiic®odF e rRife {ISTRATIGERE DDR1bED-Flag

an 1 gM of _each of priner ( 8) and
SaHaR kpe sh BB BT s pReSitnath &Y Seporb 65
qfsEdx @0 Rof:ben | (TaKaRa Bio Cbnpany) wer e added to
make a |iquid volune of 20 AL. The PCR reacti,on

S
Shovsr b Bpss FeaReReMt Ot Eriger Uﬁ&F‘eln RéZ8rence
'%%ah% dgby a cycle of a treatnent at 95C for 20
seco at 60C for 15 seconds, and at 72C for 2
tiSEQt @5 HB: P8peated 30 tinmes. Next, the PCR reaction

oduc urified USi a t
B R Pt SE R o0, 9! pserence
erdapuel sases EcoRl and Xhol. pcDNA3. 1(+) (Invitrogen
Conpany) was al so treated with the restrlct| n

endonuBPbagEiationd % DasAs. AN ASiES thg like used in
"lfﬁ'en BB%BP%%EQEH;BEP& %5‘5&14& %Mmﬂlonéngpec1fled by

ment was subjected to a |igation
rthactEUBACuiUBgC@hm&fsgm ian Bdachemical (N“paneaRAaBilée or

FRBRaR A 4thS “tn Rt ed, i M R 11185  gome examples

CENRBRY, aﬂﬁdglﬁ@ﬂlHSel/We wkeac bad opmlaalLBsa:gar may be
medi um conprising apnpicjllin

S & Shifly unl
&ﬁ8§?§Fsle apiRo 5 & dis efcrFhg &n‘éfo Prgura LRgr un-ess
e vector pcDNA3.1(+)-1gd Fc having a
BENA;Qégéugﬁégg?hat encodes the Fc region of hunman

PYy&E maepribmmmmﬂelngcmbnstructuon of DDR b

e acel lu Lon hi I n expression
Géﬁ§0r8 3??% g%%%uﬂF%¥%-$b?§§§' cﬁ'téletenplate

Hsi Agepih8er 1 wth a sequence recognlzed by the

restriction endonucl ease BanH added thereto (SEQ ID
Ko Th ¥mhﬂ€ primer 9 with a sequence recognized by the
ﬁkf%é £1L@n endonucl ease EcoRl added thereto (SEQID

a cDNA t hat encodes the extracel lular region

ot thﬁﬁﬁhe was anpllfled. For the conposition of the

gﬁ% ﬁﬁ% 70 Iqu| n the reaction, 10 ng of the
R HRABEFHRYC FNA3. 1(+)-DDR b, 2.5 U of PfuU tra
Helat anés EdgEe| yimsrasa e ISHABAGENE Conpany), 0.2 M
of each of prinmer 1 (SEQ ID NO 11) and prinmer 9 (SEQ
@& RO Deyxyadeneyigie dNRhosph@ts pL of 1Ox s Pfu Utra
er f%iﬁ%ﬁélgg{ﬁp@ added to nmeke a
$¥%%|dDJéﬁﬁﬁ¥ ﬁ%%ﬁ%%action was perforned
HGTR: Demﬁrmﬁoﬂn@ﬁﬁ@os@mtmt es, followed by a
(g%ﬂ’_e f a r.eéumeq:t thf%?? Qr 30 seconds at 60C
30PRSIy €1 minute 15 seconds
@peagaghgghﬁér&g@pﬁdgﬂna@gj by io a reaction at 72C

for 10 mnutes. Next, after purification
EDTA: Ethylenediaminetetraacetic acid

SDS: Sodium dodecyl sulfate
Gly: Glycine

Ala: Alanine

Val: Valine

Leu: Leucine

Ile: Iscleucine
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using PCR Purification Kit (Q AGEN Conpany), the PCR
reaction product was treated with the restriction
endonucl eases BanH and EcoRI. The pcDNA3. 1(+)-19d Fc
acquired in the previous term (1) was treated in the
s¥re gertiee Wwth the restriction 25 endonucl eases
BanmHl and. ECoRI. Each DNA fragnent was purified using
ﬁV%éra%§9°€%Peand PCR Cl ean-Up System (Promega

Jagykteifld a ligation reaction was perforned using
Ligati on High (TOYOBO Conpany), after which the
Megat Metthpeodnet was introduced to Escherichia col
E@BlOGEEggkgeoggpdCbnpany), and 20 cells were sel ected
I'n-an agar medium conprising anmpicillin. As a
Aepul Bspirahcamalgsi s of the sequence of each clone,
the aninal cell expression vector
P¥BNASYRERS- DDRIDED- Fc having a CcDNA sequence t hat
frgedasqiRenerotein as the fusion of the DDR b
extrace?lglgr region and the Fc region of 1g@ (SEQ ID
PgsmoH28FidEm® | D NO 25) was obtai ned. [Reference

np ction of animal cell expression
gé%fo?ﬁF§¥l%2%%%%?nant type DDRI b extracellul ar region
pyetergpro@indée pcDNA3. 1( +) - DDRLbED- Fc prepared in
Ref erence. Exanple so 8-(2) and pCW- Tag4 ( STRATAGENE
E5RpanyYPhRPRa  reated with the restriction
epdonpeheases EcoRl and BanmHl, and each DNA fragnment
was purified using Wzard SV Gel and PCR O ean- Up
Bgnr cAFPPraGERRA Conpany), after which a |igation

ct s . perfornmed using Ligation H gh (TOYOBO
égﬁbaﬁ§gF&$%%eprasnid ss obtai ned was introduced to
BESther Pgho@lwdmid @GR (I nvitrogen 71 Conpany), and
cells re selected in an LB .agar nedi um conpri sing
ﬁﬁﬁén§%$ﬁ309¥?EF%Qﬁnnt of an analysis of the sequence

of eaC@uEéEK%heﬁﬁH%?ﬁﬁdﬁﬂcﬂiﬁgwgﬁﬁﬂ@ﬁﬁ%hﬁnréﬂgéﬁtspfk@huently

Tag4- DDR1bED- Fl ag having a c sequence that encodes

meptbored her¢iparainepresanied Ky &het Rympolsr aPAYE below.

é,éﬁ&Eﬁgi;éggﬂ ular region of DDRIb (SEQ I D NGO 26)

% E i s obtained. [Reference Exanple 10]
EnyeBthghtgosumf apoptosis susceptibilities of
DDR1bFL-#117 and DDRLbDN- #206 and #218 - 1 The
BpopbosYt $ER¥Rptibilities of DDRLbFL-#117 prepared
bR: | Pn&efEr Exanpl e 6 and DDRLbDN- #206 and
DDR1bDN-#21 prepared in Reference Exanple 7 were
TonpEk bazol idinagred (Rustzanaxsnidey g¥PuPhe parent strain

116 HCT116 cells, DDR1bFL-#117, and
%M@%@ew&w#us was suspended in 1.5 nm of
b bebsomgl nodi fied is Eagle' s Mnimal Essentia
Medi um (Si gma Conpany) conprising 10% fetal bovine
%%*Un$?9¢¥benpany) and 50 g/t penicillin-

Cl,-Bzl: 2, 6é-Dichlorocbenzyl

Bom: Benzyloxymethyl

Z: Benzyloxycarbonyl

Cl-2: 2-Chlorobenzyloxycarbonyl
Br-Z: 2-Bromobenzyloxycarbonyl
Boc: t-Butoxycarbonyl

DNP: Dinitrophenyl

Trt: Trityl
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streptomycin (Invitrogen Conpany) to obtain a cel
density of 5x105 cells, and each suspensi on was sown
to a 6-well plate, after which the cells were
cultured in a 5% gaseous carbon 20 di oxi de stream at
BB @ﬁBuhexymbthying day, the nmedium was exchanged

' -d d_ned 0.5 pg/n
Aot N o P LR RO B BER 67T G0 Company) . Al Ler 36

hopts, 1- g%gioﬁlgbénfweamrecovered usi ng )

tr Sln nvitrogen ny), n wi ce washed

HOREREa. (r Ry by Rogeh CoRERRy) - e RO e L ARG Pr

YioleT ¢ -HEBEEYONS CRULIERh Sama e addad de and the

m xture lowed to stand at 4C for 15 mi nutes,
AM0Csr NwhNERDibpclthexpicarkediimigitssity of Annexin
-FI TC bound to the cells was anal yzed usi ng FACScan
¥§5m§'8§cience Conmpany). In the HCT116 cells, Annexin
V- FI TOrheupdeseht sigesntidedid drerd ralfwetr Sé¥cribededs more

in DDR1LbFL-#117, the sane cel] s accounted _for,about
seg@idnhyi ReapRIBDN RS LRI ISR ESOEAS e befhghggﬁe however,
¢kl $nERP aﬁeszlsf&st aPﬂHith@%ya fygm%sﬁﬁ%

respectively Fromth It was und that with the
ﬂﬁeieaeecenEthpl@xb}eE&VQﬁtxgatmﬂn‘@ftypéﬁgséﬁtbontﬁé mRNA

lls b to 35 d bi
SEB5EasTan 55 Fheraieh SShs Ib NG RrSer t158es
Suscemhi ’@hiétRQSeﬂéncEE%bﬁhﬂbleﬁ‘,xpﬂﬁssDMacgiem #2066 Bba&lb gene,
8 - 2 Each of HCT116 |1 d #20
#zfsttxfaswgﬁ%p%mdam SeTE A IoAaEEd Sonbhit CBRL gene.
FRgtRerSoM HbEfBJizh? Snies Sl Al s MRAH W (tﬁegms@R@oqeaey)Ls

conprising 5 en|C|II|n streptomycin (Il nvitrogen
@pnrpauwte@ :olbttaam:ezr c1ei$8u€d%r?@-‘t yinylestigried k¥l Bs,

-wel | [ t
BRenbbtechPe crCR s nia Ot Foxrkfloy iy BhRSRiLR Fevets, oo
elaﬁthsbl Bi:éfdiéit vm&nc;sﬁcpvg:rmwsamg cﬁ:r ypSJtnl-h EETADNA CeHAT-SD
nvi trogen an and tw ce washe t
BERoPE T Baun BolkRHS SR dher e, »ARMERT CoIBpTHatChed cDNA
e S ; ake
LEECHRIL XS asi oy At ekt pai
Baneh {GEONTECH eduepaey i ntagwdiHupaof OvameMafichied) TONA Pair

BR66E, Lt B e om i T e SR ERTErRR L8 (0 2o ene
E Pate AREXi gy, \quﬂgﬁ¥éﬁ”vﬁﬁﬂéﬂ§§la@@ﬁuﬂb%de&OMlﬁbQﬂpplled
52% whereas in #206_ and  DDR1bDN- #21

Baﬁﬁyscm% GRaeARitled 3R MMRRAUEEFIYin BTABEE 7ée%38 ID NO:17)

| { f1@en a B eiea
SEAREELALEL. (SHOTDS sy, M 1o CHSErapaBbggia sachan

pnobel bn(SEGXEDG: 119) Prexparasddesh tanthager af ir@atzutéﬁnoﬂ- iquid
aa#@#?;g?ﬂgﬁqﬁg?hyé%%bkka%OE%Cl8Bﬂh 8 ﬁh?ogﬁ ﬁréggtn¥%ﬁor 1
(Cosmo Bio Co., Ltd.) and cDNA CeHAT-SD Breast Tumor 2 (Cosmo
Bio Co., Ltd.), the amount of template was 0.2 uL. The PCR
reaction was performed by a treatment at 50°C for 2 minutes and
at 95°C for 10 minutes, followed by a cycle of a treatment at
95°C for 15 seconds and at 60°C for 1 minﬁte repeated 40 times.

On the other hand, the P-actin gene expression level contained
in the same amount of the template cDNA was measured and this

was used as the internal standard. As a result, the DDRl gene
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Preparation of a rabbit polyclonal antibody agai nst

human DDRI b was out sourced to Genovac Conpany, which

has a technology 25 for antibody preparation by the

DNA i mruni zati on net hod. For the inmunization, a cDNA
ténnresiotedavied 22ndancen 16l hsued neonpriet seguemalotissue

TR Ba & Batdn: et fy dppedtdvelf, in 3

appldreatinot heby:DEAN céaATesnpmaimnﬁwﬁ%@osmmlo Co.,

rabpits were i_munized 30 wth the antigen, About 150
e o A G S EOABT] - SaSo L bp iR hels 1 e nEasRastavely, in 3

FrHd? MonbrandnleBentpRA @Qﬁh@%#@réésﬁ:’s@uﬁw 2 {(Cosmo Bioc Co.,

obtained fromthe rabbit of . Next, from each
ditd. éerumkawmgs th@c@xmesmrprl@p@rledncrﬂasgﬂ 6192601d, 2.2

f/{;od)%f was aglaegd Eo§n€g$ bﬁégp c}i\s/lg}:i" s’crl QHO A%ile >

@onoAS2 in EBeaHdehl telee miatycisdd raDNry, Paix mnm dCLONTECH
amoni um sul fate_ saturated aqueous SO|Ut|on(¥ﬁF aqged

GOBpRAYe: Af PefOsEr rfi Agtotdy it ity Ra L

rﬂeéb%%l%i cephr yf aﬁeéh@ts 1889 %1 tl-feormﬁ(&m%eﬁatched
d the preC|p|tate fraction was recovered. 5

fJIDéIAt FaarwBanels HeheBECH Qanpanyf, 5083 aﬁmﬂorﬂm .8 fold, and
§U|f§5 d agggﬁgéﬁ %g%'o # gﬁﬁﬁﬁﬁ%#ﬂﬂuﬁ@inagﬁe Human Ovary

centrl uge and
prechpdt aDrA Paactwmelzvaecmmmmhpaﬁyt)er BonfinhedOf rom

sodi um phosphate buffer , solu (pH was
Fiase FeSBrESovee ¥REeg kAt inn Ay t?ﬁ@@&eé ien 6F Hhg DDRI
gbﬁgyggdcgﬂ@égsglgsﬁegf sodi um phosphat e buffer
Solution (pH 7.0) at 4C overnight to perform

dBederemce obxamplbe a2] onvestigation ¢favpreoalagion of mRNA

SkbEELETon (kPO hin i alhe 1 | BB I RALE B¢
Hi Tr apwi £ at=t ched FﬁJJﬁ@DﬁNﬂmna\ll.Oldﬂm Painl , (CLONAEEHSOampany)
| OSCI previ ousl

SE goge Comp %ﬁg eg ilibrated with_ 25
riye GHEShdS regRt; FoRCERH Higy, cancer,
f@&@él éiﬁbé&”ﬂgﬁﬁfEﬁhfééﬂaérqné@a%hﬂa%%ﬁ@lQEE “htaugﬁtltatlve

nmM  ‘sodi um phosphat e buffer solution (p
BCE)rea;tmcpromam tp‘afE?Mrédamlteld Taaiianoprobe was performed,

e buf f er soI Af ter the
BT, A1 e Ut 38 opRlklopRs 1ISgaperp tissues
and /Al unEsafe hé\ﬂeTrmefasad@bdbuffer sol ution (pH
9.0), and a 0.5 L aliquot was subjected to SDS- PAGE,

usi ng R e KImRoHHEtdeyefditest r&é‘Ftl‘Pﬁe 1imapid; hnweke

d
SHPEEh. 2 0 B o B RomREeL Snbl, BpfAT FOCRENE Tagtan
Yokd wdr s lal BGR ﬁ@}mm@hxz (Bppfliz@ Bansystiemm @hmpphm £ 200 nM

S o L oeRh ot 208 apBUpeARSE RN EL 10 No:21),
zha:vlm 3@4 Q0 TaRpesl Ipaiobae 29 ISEQUE Of ROt 2ART(RFESadded to make
a llquld volume of 20 pl. The PCR reaction was performed by a
treatment at 50°C for 2 minutes and at $5°C for 10 minutes,
followed by a cycle of a treatment at 95°C for 15 seconds and

at 60°C for 1 minute repeated 40 cycles.
‘As a result, the DDR1lb gene expression level in cancer

tissues compared to surrounding normal tissues increased about

3 fold and about 5 fold, respectively, in 2 of 6 cases of human
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and adjusted to a final volume of 1 nL. Absorbance at
280 nm 30 was neasured, the concentration was
cal cul ated on assunption of a nolecul ar absorption
coefficient of 2.24 x 105 M1 for a li ht ath Iengig
£ and

bﬁce@séwpaaﬁart héb@‘ﬁ’éu?wtffb]fdrl FORHEC oy out 6
I e t ats
S S558oadl, MERLAILAIRIY B2 gentts punan, ans

2hnApopt abbuti ﬁdﬂ@ldorn a'k:toﬁu& y:ata‘esamﬁ hiugann rBPREB cancer,

74 rapbi oLycl.onal anti (41 1

PRAu PB% gyfég?uﬁ??é%5Vb %gdﬁ> E%%@?% %%i ¢ B PoRE °

BsggpgflNhﬁghl@ﬂ@ﬁ1£X}&éﬂgé%ll7 descrlbed |n Reference '
nple 6 and DDR1LbDN- s #206 described_ in Reference

E%aﬁﬁrenqem}éxemalsp%} Qe tatdngsiof EBYA ofnbPer BYBAP gene in
g%@gﬁn &nﬁéfa&8§ftllgg@ once washed with 10 nlL of

ernore, using Dul becco's nodified Eagle's
M ni maFoEsseat ial tlhedfqﬂrﬁlo(wmg,t rdge psCeesargpma cell line

EAEPeR natlie, DFEHE TEPR (e PR FGR BNy < Rel T SK-N-BE,

BRLQ-DE YSPRAGEET | Osth—éBm ®32ﬁ| IMe@ENTaloy , ODBTREOOSMG, U-118 MG,
cells/50 L, and aliquots L) wer e di spensed to

Ha@?m WGt | COr-ST TGkt -and Bweltlheplb&'leéStncﬁﬁF‘éﬁ “gpll lines
?fg??ru%%f?@el D“ﬁ?éé?é’”@fdiﬁﬁg MERAQMEIY Oéxhkpsglh‘mu, and

ageh i ghm ‘Conpany) was placed | n advance For
MEgaMva&mnttlmé caltectedr e:aad@o: dieddeddogst 6agetPs COLO 201,

g@ﬂ@%@%”%%cﬁeﬁm G PVl GONLRDERIREYDE | Novo, 1180,

gsﬁeyy%smbpn Nt OXSE, SNUE@D atsz@t@—ﬂw S® dags, SWhe8, SW 480,

5 osi s induced in each cel | das was de cteg

G 520 oW B b r AR HOTS ABoS thRoSRE1S0Ce 1 lung cancer
n | F a Q Wax

EL P Pfﬁé&%qgf'ﬁ%da OWLR qocsfg%r@% hctlhB262PRPTCRBA Y Iﬁc1 -H1672,

suppressed t'he addition of type
NOI+HLR36, vmreiwzh mmm,#m Sﬁﬁcﬁﬂostbemgn—small—cell

ressed onl abouyt 4W t
FRE ke e eielRi el N Ny -8ef R MERhape, wer-
NS0 patdi sy S qm%é;y mmquotl mxehlwse ﬁanngg, NCI-
col l agen, and that the rescue was ned

b
RE3 AR 5o o4} Pl NS 480y | WGy 8dnt ACRGRY RS PORNGI #1703,
é‘f H7990INE I‘%gfﬁds?mﬂd&‘)l‘ﬂ%o SUR 9poBS! Be-habhh! cr-

onal a ‘descr anp el suppresses
Hma:,emcm}mm,u rag‘lch(udlelfﬂﬁﬁﬂt,ymhel vvaz@avothngen @atl lines

008, St el MISRVCREY, BB PRRIBR B rer-1120

drdvidv-ones, C{Q{m%@st%&qcoeeec\é@s&etilvvuhhe&ODUtms and LNCaP,
PBS, after which it was suspended in _a serumf

NEMeicinab astpBoTeld/ Aings MEBd -RY-doPRagEhd¢ sﬁaﬂathe
ég§g¥HDQaf éHEé?'Eeﬁlpﬂhhe Cates-1B were purchased from the
Bmerican Type Culture Collection (ATCC). The colorectal cancer

cell line COCM1, the non-small-cell lung cancer cell line VMRC-

ILCD and the prostatic cancer cell line PC3 were purchased from
the Japanese Collection of Research Bioresources (JCRB). Each

of the above-described cancer cell lines was cultured according

" to the cultivation method recommended by ATCC or JCRB, and a

total RNA was prepared using RNeasy Mini Total RNA Kit (QIAGEN
Company). With this total RNA as the template, a cDNA was
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as density of 2x104 cells/50 L. 50 gL of the
above-described 75 cell suspension was dispensed to a
flat-based 96-well plate, to which non-inmunized

rabbit 1gG (Jackson i munoresearch Conpany) or the
raistpiarego byc Ronave see | wma%ngt@wﬁény a random
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ﬁPP ﬁ@bgad?F g%e %ﬁﬁ: ycf%%h B%gtlg g Mg gf the above
dgseribed tatsllRUEdvas|cticme dted, hearmbwnlsanee used as the
¢hange 'nduce& by the addition of type IV collagen
68388P8;i§taP @@i) as 100% because inhibitory
activi Ry1 484 e Seprds s Ao NWbtdimed bgdstahblekdizing the

G 58.6%for 1gG purlfled fromrASl, _and 46.3%for
aggvsudeﬁcéabw mwm&sm clestrld for @rilgQfethp appve-

t hat the ti It a
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dmd[DEBILb 1hnd 1éganiceiredeflie 1dakk pxbubmtedgaacexmessmn
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iﬁH@itPSnt%%téqu ThiIedist ik QdE%%§eSEﬁ9pr%aBE|Fore'
E@in&ﬁb@ﬁétlﬁ@t&mgﬁ/re{s@nd@‘@ﬁQfelQ.r 1Aelest heghakbekpressing the

Xclonal anti bo described in Exanple 1 suppresses

begﬁnﬁrotectlng action of type IV collagen was

detern1ned The cancer cell Iine HCT116, wherein 25
DDR1b was not forcibly expressed, was dispersed in the
Cell dissociation buffer (Invitrogen Conpany) and
once washed with 10 nL of PBS, after which it was
suspended in a serumfree DVMEM conprising 100 g/ nL of
type 1V collagen (Signa Conpany) to obtain a cel
density of 2x104 cells/50 L. 50 sL of the 3o
above-descri bed cell suspension was dispensed to a
flat-based 96-well plate, to which non-inmmuni zed
rabbit 1gG (Jackson | nmunoresearch Conpany) or the
rabbit pol yclonal antibody described in Exanple 1,
diluted to various concentrations with serumfree
DVMEM was added at 50 L per well in advance. For 35
conmparison, cells were also dispensed to wells
containing the 76 serumfree DVEM al one in the sane
manner. After the cells were cultured in a 5% gaseous
carbon dioxide streamat 37C for 3 days, the
apoptosi s induced in each cell type was detected
usi ng Caspase-d o" 3/7 Assay (Pronega Conpany). The
i nhibitory
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5 activity with the addition of each polycl onal

anti body at 33 pg/nL was calculated relative to the
absor bance change i nduced by the addition of type IV
col |l agen (apoptosis index) as 100% because cell
protection inhibitory activitaplwallues of 0% f or

non-i mruni zed rabbit 1gG 290%for I gG purified from
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[Reference Example 4] Construction of animal cell expression

vectors for recombinant type full-length DDRla and DDR1Db

proteins

A PCR reaction was performed with Marathon-Ready cDNA
derived from human breast cancer cell GI-101 (CLONTECH Company)
as the template, using primer 1 with a sequence recognized by
the restriction endonuclease BamHI added thereto (SEQ ID NO:11),
and primer 2 with a sequence recognized by the restriction
endonuclease EcoRI added thereto (SEQ ID NO:12). Fox the

composition of the reaction liquid in the reaction, using 2 uL
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neutralizing anti body is an anti body agai nst the

pol ypepti de which am no acid sequence is fromthe

22nd to the 416th of that shown by SEQ ID NO 3 or a

partial peptide thereof or a salt thereof. 30 6. The

refltthal pbong-dascbbdyd ofDNA santhe (espdede by -BhE pRAPLfulltra

i muni zation nethod. 7. T izi ng _antihody gf
HERRAET BB EphvEnEase s MUAGEN Comriteay P of each of
Reivelonal sapt Thody: 178 dha Pramautr JisEy N® a&otikedy200 uM of

of claim1, wherein the neutralizin anti%ggé IS a
WGl oABA AnkLbeflyl0% Bfu FHE nie Butder, i (STRAABLENEy CopPany)

i ej h it [1Z igbogy | PCR £1
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olazi petfowhedebyp & hereatemsmtalatziasjCafivr bddyingtas hufmkiowed by

anti body. 10 11. A nedica onpLising_a °

RoGUPLF! oFng SREFEBTY il Jot oFprbi ETMORgRprEi FHC for 30
sR@ohasE ShdSHPST2% IR ¥ hhAusaserapedtedasd dtimes, followed
sequence as that shown by SEQ ID NO 1, SEQ ID NO 3, | _. X
BEQal peasien SEQJ 3T Mor7 16r msperes- NOext orafEqfamurdif ication
RERhEIBCR NBLEPEI cAPiH RS AJTAGHA €Shpahy) ,ARhe PCR reaction

ant agoni st ?or a proteln conpr|S|Qg t e sane or
pubduaht vas | yredted anithartiheo resitdissdonneadgouchgases BamHI

sh by. SE 1, . D_NO. 3, ,

AP SSOVAT NEH, TB67oPTRTBh; CPpebE, gtk ereated

trhenhethe Ofeét B¢t i dhasriinucieiagle sCc BapHIsand EbeRI. These were

neutralizing anti body against a_protein _comrising,the

BHAE L6 WHAT oFER Y51 fira e K {QIAGEY CEmBeRgL: agnd each
t Vi , Q1k , i on

D e SR B 6  Sator, ot P e on

Lhgatbén diigh sHIOYORRGapands ,13ftan apdghodtswaAdipbroduced

ER B e R PELR A T £ AP ) G Reep” BRkBEhy g PEBLERLLS were
861 6c664URNCen asB tApir JRAMAD Cofib@ikPniyOafpi SEQLED. As a

NO 3/ SEQ ID NO'5,  SEQ ID NO.7 or SEQID NO'9, or a -
parelalophet isnalyRis 1k &b SeaReRget OfhEpEhr c1eae, athe anima

c&if eé:fﬁféésﬁf?‘”&ébb%%p et (G9UPbRIANIhAving a cDNA

neutralizing anti y "agai nst a protein conpr|5|n%
sbguenre thats drstedes dlhey DDRla paotedni (SEQcI® NO:1) (SEQ ID

D R SRy T N o PSS PLORGYCTSF BB L +) ~DORLE,

25

30

35

H&veptd N eyaffertfe ahadl entbgesothe DDR1b protein (SEQ ID
NO:3) (SEQ ID NO:4), were obtained.
[Reference Example 5] Construction of animal cell expression
vector for recombinant type dominant negative type DDRlb
protein

An animal cell expression vector for a dominant negative
type DDR1b protein not having kinase activity (hereinafter
referred toc as DDRlbDN} was constructed. A DNA fragment
comprising the sequence of the 2710th to 2739th amino acids of
the DDR1b full-length cDNA sequence (SEQ ID NO:4} and a
sequence derived from pcDNA3.1l(+) was amplified by a PCR
reaction with pcDNA3.1({+)-DDRlb as the template using primer 3

with a sequence recognized by the restriction endonuclease Xhol
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15. A cancer prophylactic/therapeutic agent conpri sing
a neutralizing anti body agai nst a protein conprising
the same or s substantially the same ami no acid
sequence as that shown by SEQ ID NO I, SEQ ID NO 3,
SEgedD thers;t oSEGER DI NG b?i) SEQ Inrinemo 4 thatahykridipes to
cg)tbfl% ét(lljhggkp ﬁNs a’l& th%ro%ofthelgbmgggleggﬂt onthe
e cancer 'S bre ancer

@saictdrncaneetid ¢l thectedctcibomerll Ingngfcahee abowe—described
pancreatic cancer. 17. A an

PSP - dd ) cPPRAPapRut i & eﬁeaﬁbﬁkg@ﬁgrt DNA Polymerase
% neg‘?*F%Phnﬁombgnf el AxManf GJJ&PtdegﬁEﬁ%%nB QEE@ ID NO:13)

al'tzing™ an Inst a protélin conprising
tainel padmear 4 s:ssetamm@iw) 4 20 itk cefiidi@Paci gnd 5 pL of 10x

T e L T e S

ReRulide vbilemeob£ 080 2.1]56“ rheh@ceotread@idf. wé\s uperbcsmed by a
neutraI|Z|n% anti bo agai nst a protein ngr
treasmpatontsfby a‘m & minugessafelaRrAg laz cyel€ of a

b D o
gg%ﬂ%%gﬁlba tt B%EC ﬁ?}%mﬁg eégggé(g 5@ %O.C.SFJ'Q:O]% @ad\%ae}tolngls, and
p&pﬂQﬂ@ f@wriﬁﬁsemonds anEathdréﬁftlmes,pfghLQW©@ by a
t {
EPasEel 361405 fekud CoRaPRkEaa: | Natt Cotpky B tion
s&20Y P@@Pwmfzﬁairdﬁmuﬂmmmmyu\mﬁa PeR3peaction

A6794 <150> JP 7406 <151> 2005- <16 29
Preguct wasiyEeases Wiy PhoRFeasi et il aAdoEIEesage Xnol

g@bNﬁ_;;YIKf-P ﬁ)]k'l]@‘l wad- QO s30Tt refitdeP l#u'-t@xu theurbkadriedion
ou Val a 51015 Ser Ay Asp Ala Asp Not Lys Ay

phdopheleape Kool and shopt Ar gcbz@b@s fIRomept MRS Fetiovered.

gkgﬁgbﬁgril Egﬁﬁ%grxgbﬁ}*ﬁﬁf eréﬁggégérﬁﬁ Fbkl §§fn—Up System

Apgoite§a SetmpEn U AEQe&Sa6Q1g€kmoBereSetléﬁpuﬁiwgAspgatlon

d s Pro Ala Sy Ser Val
leh (TOYOBOC¥ ompany) , eacR/DNA fragmeﬂ% was introduced to

Escherichia coli TOP10 (Invitrogen Company), and cells_were

selected in an LB agar medium comprising ampicillin. As a
result of an analysis of the sequence of each clone, the animal
cell expression vector pcDNA3.1(+)-DDR1bDN, having a cDNA
sequence that encodes the DDR1bDN protein (SEQ ID NO:15) (SEQ
ID NO:16) was obtained.
[Reference Example 6] Establishment of cell line that stably
exXpresses recombiﬁant type full-length DDR1lb protein

A cell line that constitutively expresses the DDRI1b
protein (SEQ ID NO:3) was established using the human
colorectal cancer cell line HCT116 described in Reference
Example 3. 1.2x10° cells of HCT116 were suspended in 10 ml of
Dulbecco’s modified Eagle’ s Minimal Essential Medium (Sigma
Company) comprising 10% fetal bovine serum (JRH Company) and 50
pug/ml penicillin-streptomycin (Invitrogen Company), and sown to
a 10 cm Petri dish, after which they were cultured in a 5%
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65 70 75 80 Pro Lys Gu Gu du Tyr Lou Gn Val Asp

Lou Gn Arg Lou His Lou 85 90 95 Val Ala Lou Val Ay

Thr Gn Sly Arg Hs Ala Ay Ay Lou Ay Lys 100 105

110 du Phe Ser Arg Ser Tyr Arg Lou Arg Tyr Sar Arg

@%{Seﬁluys Aagbengdldﬁﬁdzﬂ:m alr 376t oG ynifght | y& Aggture of

é,su "‘ls prpge %ﬁG@l@G ar‘ﬁﬁeeq?g{?q_féa%gtlgﬁo%ﬁg é4ggnost1cs
Ebﬁxpgagr%at A(%“éf J&&s}@avlglﬁbﬁbat@ g(Al)%-DllDRUleahdASgO PhE of OPTI-
é?gl Egglmfgtsagger@ (Soqgﬁgpyﬁ;r p@%ylail%lggelipﬁeér 80A§gand at room

ge)ﬁ bedthePl £dB02d 8RLARLSewaly ladHed, AaadPtReVehlEiyation was
hr Met Tyr Lou Ser Slu Ala Val 195 200 205 Tyr

contAsnedsp Bey ditys Tatessp tiley meddumhvayexepangsq Yvith the
u @G 210. T
(BB BeRAP AR R0l i e 0ty Gyl tpchfae
TR i Ve AT oy
r |
sapt@yeq}yw% the &4\;'6% g e ?@@%‘5 354 gFﬁ Eﬁils were

'eﬁl?cé‘r Qubai1 Aifed s t@ﬁsﬁrﬁ-m Gravyekobes C@pany),
Asn 275 280 285 Asn t "THs Thr Lou SI{ Ala Arg Lou

pEbed yhixh my@eweqspw d2%0 oweddorlpke Akglapgll per
Sly,.Pro Al €] 0

9541518081 End p (LS Wi gy B wEh, €98 Bltis selection
Aegidha AL dlyes ValteSer tiel c%l&sB@@réSﬁec@m)ré_@uEmly the wells
Ay Val a Arg Pho ouG Cys Ar o Loy Ph

Shovang %@bow%\aiécgprp@&cl%ﬁﬁ% b A 8el] o lfher | i1l 5
§9$ sPhgtél e S0 @H.svﬂereg%%ﬁlﬁ(%o?’@5 6-Well1ApNafe) $AH the

Sef "Pro Ala Lou 4y Sly Thr Phe Pro Pro Ala Pro 370

gubt3gatign pvas pcantgires ﬂlytfPrtélePnG&lﬁr getpFtign ppdium, after
%icéeﬁhé?%e]aﬁj vgl,'ﬁor} L%S;,gss PR ig)%sgf gfpg élﬁglg Yuffer for
SDS-PAGE (Bio—-Rad Company) comprlslng 1% 2—mercaptoethanol.
After heat treatment at 100°C for 3 minutes, 20 pl was
subjected to SDS-PAGE on 10% acrylamide gel. Western blotting
was performed using an anti-DDR1 antibody (Santa Cruz Company),
whereby the cell line DDR1bFL-#117 that expresses the DDRlb
protein was obtained. .
[Reference Example 7] Establishment of cell lines that stably
express recombinant type DDR1bDN protein

A cell line that constitutively expresses the DDRIbDN
protein (SEQ ID NO:15) was established according to the methoed
described in Reference Example 6 with the plasmid used for
transfection replaced with pcDNA3.1(+)-DDR1bDN. As a result,
the cell lines DDR1bDN-#206 and DDR1bDN-#218 that express the
DDR1bDN protein were obtained.
{Reference Example 8] Construction of animal cell expression

vector for recombinant type DDR1b extracellular region protein

=1

(1) Cloning of human IgGl-Fc fragment
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405 410 415 Ala lie Lou Ile SIly Cys Lou Val Ala lle

lie Lou Lou Lou Lou Lou 420 425 430 lie tie Ala Lou

Met Lou Trp Arg Lou His Trp Arg Ar 435 440 g Lou Lou

Ser 5 (1) Lys Ala Uu Arg Arg Val Lau Uu Gu Gu Leu

Thr Valh HCB keacSbon wad paStoifidvalithr buBhy Appedhrderived

He a5 Bn-BRaR 6OME o (ARVIEGH GFRsRy ARG PG AeRPdpger using
ﬁzﬁm%&; 16" fithSa Se&quidcd Hediim i Al b @hey geValkiltion

Ser Ala Tyr Ser Ay Asp Tyr Met Ju_ 500 505 ,
sr0loRvsLerge  SoRE cadisd ARe TS ((FQ 4B FP32B} o=pRobrimer 11

i @GN g § HYT se Xhol
NiSHal oPRleGEr sedoqiiieg By R, xdsfriol iBH: sflugqpbrea
@ldyle@ yhAsatIh(SEYrIANOAZA) Pr ol dheogompos Pribord 9f the
Ala Val Gy 545 550 555 560, Asp Gy Pr!o:s Pro Arg gal {bed
KSECPRENPLAIAEY rthe SRR IAY PhélLpL 5BS shgvE7gescribe
Goralys bagr Pyutdibdd Botdth RoME YolyteYakeH(STRRUAGENE
Cys Uu Val 580 585 590 Asp Ser Pro G n Asg Lou Val .
Sempaoy) Asp heoPreadto o AT Meer Aly (SBQ5IB0N0688) apd primer

' o} a [ Al s_Li;eqha
) G EhOnaokainofipf\dh Yingsy ahir bl % Pege martes 1
(TaKbRs Bio Cahpdryys) Iverd\addal to68ke3e d3gusdovopuge of 20
Lou Lys Asp Pro Asn lie Ile Arg Lqu Lou Ay Val Cys o
Wit Ghe GHR GSBCE38n HE5 REFLATBSHORY st MALHPY: 1hy 95°C for
ASRiddEe Mefo U 4 Dy ARRL L AF 2669 cBeReh?t0afSD54 Nfor 20
Phe Lou Ser Ala H's ' Gn Lou Uu Asp L%/%éb]ala Ala Au

Segondip HB06HES fox A 5PsecondsAspnd § CAERIAZy mEnytes

fi er P 6 6 L@é)s i fied
B GERO 38, Lo WBkE EACCRBRCERa Dl i qhat L purific
#85ng 1PCR 1Bu 7261 catl isoriT i 1 ol @ IAGENPEempahyH sndr jraagped with

‘%gg ﬁggtglgtfg&)égﬂgéagiéégé§7%%og§oa%%SXhoI. pcDNA3.1 (+)

(Invitrogen Company) was also treated with the restriction

endonucleases. EcoRI and XhoI. These were purified using PCR
Purification Kit (QIAGEN Company), and each DNA fragment was
subjected to a ligation reaction using DNA Ligation Kit ver.Z
(TaKaRa Bio Company}, after which the ligation product was
introduced to Escherichia coli TOP10 (Invitrogen Company), and
cells were selected in an LB agar medium comprising ampicillin.
As a result of an analysis of the sequence of each clone, the
animal cell expression vector pcDNA3.1({+)-IgGlFc having a cDNA
sequence that encodes the Fc region of human IgGl was obtained.
(2) Construction of DDR1b extracellular region - Fc chimeric
protein expression vector

with pcDNA3.l1 (+)-DDRlb as the template, using primer 1
with a sequence recognized by the restriction endonucleaée
BamHI added thereto (SEQ ID NO:11) and primer 9 with a sequence
recognized by the restriction endonuclease EcoRI added thereto

(SEQ ID NO:23), a cDNA that encodes the extracellular region of

DDR1b was amplified. For the composition of the reaction
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Val @y Uu Asn Phe Thr lie Lys lie Ala Asp Phe Gy
Met Sot Arg 740 745 750 Asn Lau Tyr Ala Ay Asp Tyr
Tyr Arg Val Gn Gy Arg Ala Val Lou 755 760 765 Pro
Ile Arg Trp Met Ala Trp Uu Cys lie Lou Not Ay Lys
Rheullr id 76hd 7hed@OiodhrlAray S tAepabaveTdpsarabetie

Ay Val _Thr L T U u. V 785.,790,79
TRy R O IR -

. § . > :
SR A i o oot f g 0 o
And Bromero9 Al SEQYED Ri®: 23)n @0P ubuofydNEPa, LapdNgtHL of 10x

4 e
G RO (ORI ot Y8s% hoop St o

I;@%ué.\havbllmé\wf%@ jIau Ase POR YehctBed w39 BFSformed by a
<210> 2 <211> 2628 <212> DNA <21f> Huns%( <400> 2 o
Arga5ReRhgR oY CC G 2alaPit g8t T BLHRTEL Y ? g Ghod

1 9930AL 9Pt 4 6095 FaGRL0aRIG 88085 t 1936 HROIIACHAI seconds, and
tgoogctatg coot gggoat goaggaccgg 120 acoatcccag

atagiacir dt atigetteod Sagetontiggrepedited cddt Hepdgdigeved by

180 .1 . .
aCnggggggq%?g&a%g?%&agﬁgﬂlggggggSgg%d%gS%g%%%?Frlflcatlo?
geaggt BORt Pwit b eigioan tRidad@ISGENgompanyt g 8De PCR reaction
: t , Lot
ggé@ﬁéﬁ?@%s%acagoa g%gﬁggg%gE%Eggggggggg%ggaagfgggggQgBamHI
gHQt B8EGRTY AGROYIBRGR .1qaJ9agel Bcid8qudt&d CRYJERe previous

at gaggacco tgagggagt g gt gotgaagg aocttgggoc occcatggtt .
neon Gbogmigrratedion dhe Gea8c AaaREToHabhgBhEareStrict ion

t t t go t GO o i fied
SR Sl AP B0kl BUOEBRGRGRO vas purisic
a9ind gihtdrd BWiEEY oMb RAR ddebo-Fao§ystena (Bopruegaoggmprany) .

S5 S0PRL8. 50 . SRGSRRLAC 2108080, LOLISBEER S on mion

gf@?@@@%m&}%g)g} of 1% 1€ GABYY ahe adhatgbagpratiggageasc
80 (2) cacadcttct ccagtggcta t@g}tggagatg gagttt a]%t)
ingneduced tadRPwRICER coddgdOFayd IayateegsngCompany) , and

t ] ) . » .
5%88323?%%% S;eg‘]?‘%%%;% g%‘ %38%%2%%% g‘t%g%g%f gggtpgggéggaargglcnlm.

E8t gogena: 360 arpanntiaggey ofc sheosgggeggeoofoegeh clone, the
GRR0RO9ctA Lot ondl g, el oo auilYd  AOBRARERYp: pavino o
Y sequence that encodes the protein as the fusion of the
DDR1b extracellular region and the Fc region of IgGl (SEQ ID
NO:24) (SEQ ID-NO:ZS) was obtained.
[Reference Example 9] Construction of animal cell expression
vector for recombinant type DDRlb extracellular region protein
-2 7

The pcbDNA3.1(+)-DDR1bED-Fc prepared in Reference Example
8-(2) and pCMV-Tag4 (STRATAGENE Company) were treated with the
restriction endonucleases EcoRI and BamHI, and each DNA
fragment was purified using Wizard SV Gel and PCR Clean-Up
System (Promega Company), after which a ligation reaction was
performed using Ligation High (TOYOBO Company). The plasmid

cbtained was introduced to Escherichia coli TOP10 (Invitrogen
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ct g c s

AR, AR 5 11 s g orisin

!DQ% gfgtal gogoDyg geegim gmmbmtiam@cta@g!aﬁ@g Hodmggpenigillin-

too cat g, 234 aa t C t

SELERHaRr 17 o ome i o ReBR] 0P alCH EHE consity of
gggngﬁQQQ;CF?R?@?Q@Qs@k@aﬁegaﬁgwagcegghfa? agagmabgqg&ate,

ggggagttc ccgggaoca gccggoa acct gt
eé@ggw@%&ht@%t%&@ WERER © @%@g@@&l&? 3215 aggtsggps carbon
oggt t 2
PCLEg8.SE-LARPECIRD 204! 0R00R. UR906REEREY 2L modiun vas
Qﬁaﬁang@d0#1ﬁh<ﬁﬁéﬁaﬁﬂﬁh ~ded HeldT medd 18> cmperi sing00>5 pg/ml
Leu er au,Lau L

?g'\@%qar\ﬁpacus 361 cé JW?@(S kl%glp%gla)wm.nt\gfgré‘é} hours,

&héh P&@lﬁs@yﬁ’é Qva¥ %:édtﬁve%é%i /&rsgn%o t%@p%@n-—E]DE‘AAl(an’amﬁrogen

Gy Met Gn Asp Arg Thr Ile Pro As Ser
Qermny)s /and Jericsevashedr i the rPBﬁsdISéfﬂtqfﬁHem qompany) -

SebuBTERAEBmShNy PSRas added,
ReitingRy Sbafth P erRANEoUBTER Gorishiy[<as adde
éﬁd’ﬁbéiﬁIXtdielﬁasJémmbdstﬂa stead Asp 4POuf&x nlArminutes,
l%%e éhléh the fluorescence intensity of Annexin V-FITC bound

to the cells was analyzed using FACScan (BD Bioscience Company) .

In the HCT116 cells, Annexin V-FITC-bound cells accounted for
about 36%, whereas in DDR1bFL-$#117, the same cells accounted
for about 27%, and in DDR1bDN-#206 and DDR1bDN-#218, the same
cells accounted for about 70% and about 66%, respectively. '
From this, it was found that with the increase in the
expression or activity of DDR1b, the cells became resistant to

doxorubicin-induced apoptosis.
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85 90 95 Val Ala Lou Val Gy Thr Gn Gy ;r0g Hs Al a
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Lou .d 45 150 155 160 Al a Arg
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Val 16Fatl0o¥7HCTOYE tOUl 4\ ghd DDRIBOIN-HAD6TMNdGHZ 18I was
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@qsp@mlefdhrmwét STt efuDskrecrqf W@dﬂeﬁledl@@‘im so¥inimal
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Ade@mril@nrs‘iabpwmyﬁ:y Lhuvmpogﬂ@p Cammny30 te3ebzadn a cell

R o SRRk A RSt ROTHE A, Atcer

%t@%t@o}’l Iy aVes &dsediod &ﬂ#bo?h@loa@@ez@&réﬁﬂl gtu37°Cc for
Phe Asp Ar ouArgtaPheGnAlal\/thnVal H.s
5

éfs hesigs, 2 98chgges YRS)Was F egavesed ﬂﬁlnL%&r@E;?lﬂrﬁDTA

V 9 0
'Q‘&Qnﬁ%fo@&ﬁy@gﬁﬁg%g al\/ébrtl aﬂl'(f ﬁ&ecﬂ%t% E’?B% QIBk}Qtrogen

RogpEiny ) . SOBJBE@B@%ZMMDLNUF@I‘? CBECKMAN L@QU@'E}R

Asp Pro Arg Alg Arg A al Ser Val 3303 °
EBE‘P@y)dﬂgsAﬁad%h ggpcg %teg eLa\{st 18ygd ?8 Eﬁgnd at 4°C
lFolt PBemindBes45aB858r Alaidh |t§hé3rﬂu'8ﬁksidﬂmeOdnEbﬂs$e!y of
Qu lle Ser Phe Ile Ser Asp Val. 355 360 _.365 , Val,

Ashesin GoFTRE obowad Lo 114 oa ks, WA SBRdYERg BROPS & Jacscan

0 0 +Rro P 16rcells,
158 Bifsdiondllcolfinglp Th0cBEOpakEtLiberELe A IDicells

Angegip G-HITCrbéund \Gelld ;adomintles doxr @bputeb2pyowhereas in
TP 30 3 B L Sl h28 Yohothbea rox
about 77% and about 73%, respectively. From this, it was found
that apoptosis induction was promoted by suppressing the DDR1b
function.
[Example 1] Preparation and purification of anti-human DDR1b
rabbit polyclonal antibody using DNA immunization method

Preparation of.a rabbit polyclonal antibody against human
DDR1b was outsourced to Genovac Company, which has a technology
for antibody preparation by the DNA immunization method. For
the immunization, a cDNA that encodes the 22nd to 416th amino
acid sequence of human DDR1b (SEQ ID NO:3) was used; according
to the method described in a patent document for an application
by Genovac Company (WO 00/29442), two rabbits were immunized
with the antigen. About 150 mL of antiserum (rASl) was
obtained from the rabbit of ID No.l and 120 mL of antiserum
(rAS2) was obtained from the rabbit of ID No.Z2.

Next, from each antiserum, an IgG fraction was prepared.
First, 1.25 mL of 0.2 M sodium phosphate buffer solution (pH
7.0) was added to 12.5 mL of the above-described rASl or raASZ,
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YalcoWerelsp ﬁt/ePrS) L mﬂrzhg) Wierd séﬁiiuﬁhphesphé\tg Beffer
595 600 605 Arg, Lou Arg Phe Ly s.Lou 4
G UG RIPHRHG y 0t tevardaad mﬁwﬁﬁ §1W_eo§r€3?§'péltﬁte' the
10 \é%llu‘%ignsﬁrésp&?a%%&s érPﬁ‘sé/ai PUE LdiAed pRdephéde buffer
630 635 640 Pro Lou Ash Val Arg Lys Gy HS Pro Lou

lsoldutalbnAl(pHVaEL OLyst | 4% @A%re5Qghs550 beufary Gesapspation

Ala Thr L -
SeBrabobhy A5eeq | s PR el rp3tentd BplopRmirien-iv
Ifh&titgehéwmﬁoa lb@ide I\%?éel F&BTcﬁBaﬁs ;ﬁril)_ll_(bi\i&llgbggvaﬂgrgngany) , IgG
ro e I

¥ob Searhsn £ hEEAR GHFURHE T i Mk (oo UaE, VRLETRTSS nL

15 ﬁn@r%ﬁHm%Ho@éPengg%scgrﬂ;%rﬁﬁ &l?lcév:l.ldz%l@' 2 |1§1@rﬁt@d¥w1th 25

Ala Pro ro 725 730

m350fTRP mMes@ém'rryphcmp.hm huffanpsodusion (RHa 7403 . After

1B bt R end 01 g B Feg s Bt B0 e
sodium phosphate buffer solutlon (pH 7.0), elution was
performed with 25 mL of 0.1 M citrate buffer sclution (pH 3.0}).

20 After the elution, the eluate was immediately neutralized with
a 1/10 volume of 1 M Tris-HC1l buffer solution (pH 9.0), and a
0.5 uL aliquot was subjected to SDS-PAGE using 5-20%
acrylamide-gradient gel. The protein was stained using Bio-
Safe Coomassie (Bio-Rad Company), and an IgG-containing

25 fraction was harvested, after which dialysis against 2 L of 20
mM sodium phosphate buffer solution (pH 7.0) was twice
performed at 4°C. The dialysate was concentrated using VIVA
SPIN 6 having 30,000 molecular weight cutoff (SARTORIUS K.K.),
and adjusted to a final volume of 1 mL. Absorbance at 280 nm

30 was measured, the concentration was calculated on assumption of
a molecular absorption cocefficient of 2.24 x 10° M for a light
path length of 1 cm, and the amount of IgG recovered was
calculated; it was found that 30 mg of IgG was recovered from
rAS1, and 72 mg from raS2.

35 [Example 2] Apoptosis induction activity of anti-human DDR1b
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RSN 950 8IS SIP009E o 2P0 HGOLh 880995

25

30

35

(Figure 1). That is, it was found that the apoptosis induced
by serum removal was partially rescued by the addition of type
IV collagen, and that the rescue was mediated by DDR1b.
(2) Apoptosis induction activity of anti-human DDR1b rabbit
polyclonal antibody

Whether or not the rabbit polyclonal antibody described
in Example 1 suppresses the cell protecting action of type IV
collagen was determined. DDRI1FL-#117 described in the previous
term (1) was dispersed in the Cell dissociation buffer
(Invitrogen Company) and once washed with 10 mL of PBS, after
which it was suspended in a serum-free DMEM comprising 800
ug/mi. of type IV collagen (Sigma Company) to obtain a cell
density of 2x10* cells/50 pL. 50 pL of the above-described
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cccacca 60458299

g Rl AR e R el tacg%%%%rom raSl, and
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¥26t §HeWRg thaggkhsagBt T PRI AT aﬁcpoggtg'; rti%lt%g‘tlbc’dy

%%%gb&%%ﬁttﬁégﬁgﬂgﬁﬁ Sfcﬁfﬁsci@ SODPRY SN L QURILGC athd -

ggacgggoag t gofgocca

@@dﬂaéﬁeattggggaégtpcogaggln;g%é%g%gtg gcotggagﬁgﬂlagen
gg §es ﬁggélgéﬂ Eégggtg 999;9&90&*9%59%06@ ar?22%human DDR1b

caaogao gagcagyt oa t ogagaacgo

&ﬁ@@ﬂ@gbeyEESQalthﬁﬁ@bgdyo(agggccggga ggt gt aoot g

tocoggoogo otgootgooc oag ot a

t got t cHhEEh8LggEgBBEgT ﬁg? Ja@cpég%‘"g]&r&%tc%’%t%dé’ dggoribed
270 agc c EcBRER Qi 639 t IV
% 8xa&b§ &>gg%858§%%g>€%€ﬁ88€%1 > Human =~ <400> 5 I\/Etype

@b} 1RgenGvasAiatbomised. S&fthe manaar loed U ddneodiCfdd 6, wherein

Bibaf feerth £Be5TBly Hpflnthe 8P 4B it i conr
MEksGbRafspnAbUfEBE klﬁvftﬁo@@@ Ghmpdhy»landfhnce:ﬂhshkd with

45 Ala Ser Ser Ser Trp Ser Ser Thr a Arg H
g@rmhr@fL8§S,5gfgngUg1ch 1t was suspendeélfg b ‘Sehun-tree DMEM

comprising 100 pg/mL of type IV collagen (Sigma Company) to

obtain a cell density of 2x10* cells/50 pL. 50 pL of the
above-described cell suspension was dispensed to a flat-based

o

96~well plate, to which non-immunized rabbit IgG (Jackson
Immunoresearch Company) or the rabbit polyclonal antibody
described in Example 1, diluted to various concentrations with

serum-free DMEM, was added at 50 pL per well in advance. For

comparison, cells were also dispensed to wells containing the
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Gtﬁtﬂr&iw %%%Aﬂés?PBSGEg @!ﬁ @-%F*é‘? FHeEag 2 %3{% for 3
ARy s, 3@ hk32pbt osBsU 1 AGRCEN 016 daéhh Yed/al ﬁ#ﬁelHHBIQQtected
Asp Lou Ay Pro Pro Met Val 145 150 155 160 Al a Ar g
Luﬁ}namcaﬁpgsaw@lwyrBFSFOA#QYA(%r%%gw%O%nWm &be inhibitory
/ rgs V. ti®&y at 33
5 Lou l%q%ylMtks%haQéagggyE@ugflg%cl j:%%iésl;ye%l 'I('ayr Th ry
ozduidf @a\éalcaCElc)al@thThelMeivé' yto Liche Sersdithanien clsinge induced

e i e c4ff pbuterR Bototlogy eyt as 100w
Paradse el 1Abaotept Ghi yﬂhlyﬁto@yawmmp mme-%ﬁf 0% for
230 235 240 er Gn Qu Lou Ar)fg1 VaI Tr rAS1, and

Mwuwlzeﬂs§aipyigv59624%9@%of%5lgféaRﬂfﬁr

Hi-% eS8t . .Phe ~S h
R e i R TR %‘1 3. e

@as ¥abwhi $h@ys the nanﬁismzmb 285bbiNs rpmbtcmrsalenu_wdy

A5 oaRedu penPyrerySr e Y R G SRR, L L Fied

Rhe WMell 1Apgobestind§Sadilon 15 e ABN dellldgen 6 BndAimduced
Lou Gy Asp Pro Arg Ala Arg Ala Val Ser Val 325 330

3POPtppasLén the SRYCRE Wne AGHR Lou Gn Oys
Arg Phe Lou Phe 340 345 350 Ala Gy Pro Trp Lou Lou
Phe Ser Gu Ile Ser Phe Ile Ser Asp Val 355 360 365
Val Asn Asn Ser Ser mdusklra.au.oapﬁﬂ.;ic&;ilihy Phe Pro

E:g ?Ih?hg\;ﬁeﬁ gagg?ug%?a %q-{{lpctg tone rg?reGS]éﬂf rl(?uféz&lon is

useful as, for example, a prophylactic/therapeutic agent for

15

cancers {e.g., breast cancer, ovarian cancer, colorectal cancer,
20 lung cancer, pancreatic cancer and the like), a cancer cell
apoptosis inducer, a cancer cell growth suppressant, a DDR1
antagonist and the like. '
This application is based on a patent application No.
2005-74065 filed in Japan on March 15, 2005, the contents of

25 which are incorporated in full herein by this reference.
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Ile Ay Cys Lou Val Ala lle Ile Lou Lou Lou Lau Lou
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455 460 Val Pro @y Asp Thr Ile Lou Ile Asn Asn Arg

Pro ZGneutr@1AZd nG Ent46bd¢ 78g41hs¥ 89 pHteit adipriBing the

Gn Qu Pro Arg Pro_Arg Gy Asn Pro Pro, HIS Ser 485

FRPNST Smbétprl&le%y ghepﬁ%m%swgw agld geguesire G§ that

%é@%ﬁ%@ﬁ@ ﬁbal 9.@%5@15 12803 TVéR rﬂ:Wstms O4D NO:7 or

Tyr Ala Pro Pro Arg 61y Pro

m IF@r HNOR%e hr aPparMalepN@e L‘@fsemcefm malthrthereof

Gn Ala Tyr Ser 530 535 540 dy Asp Tyr Met Qu Pro

Gu Lys Pro 61y Ala Pro Lou Lou Pro Pro 545 550 555

QGOThErQeBtQaEﬁﬁlﬁqnaﬁEibb@y &f ccHifm Ty wWialGrevAlralizes the
I1e Val, Thr /565 570 575 Lou G n Sly Val Thr G

§|P59’P,&§’ﬁl$ﬁ|1n1F9*PlRP£Y\/%FthtW ety fopsp thes Gsééagen .

Bigdshy £baaV] L’O@le.*(npé 5;51‘5.’5:?15{ tHO ﬁﬂa Vi AHxtBP®ially the

Pro Arg Ser 95 600 ou Arg Phe Lys G u Lys

lsemeGapiabuadcig @nu@h@e Qy ietltaj: \&homcb%ﬁi%m NHi éf SEQ ID

k@p3%§E86;BV@§O§Zgﬁ4{J€®o Lo%%al Arg Lys 3 artlal

HeptPde therkof dalalsaldathdysofl e 645 650 655 Lou
Arg Pro Asp Ala Thr Lys Asn Ala Ser Phe Sar Lou Phe
Ser Arg 660 665 670 (6) Asn Asp Phe Lou Lys du Val

BYSThEen@@Eréfizfﬁé éﬁ%&ﬂdﬁy/¥¥)éTé%nt@75w@§9h5%5u6%ﬁllzes the
Ile lle Arg Lou Lou Ay Val® Cys Val GnAspAspPro

gauce:yscewocm@vstm@tlmmlau@ Tesuldpinmy f vt thiey caddagen
gﬁdeﬁ& %8uaA590§%{thghﬁf§§f%g.tﬁépéég%pdéléuL%Qantially the
same amino acid sequence as that shown by SEQ ID NO:1, SEQ ID
NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a partial

peptide thereof or a salt thereof.

4. The neutralizing antibody of claim 2 or 3, wherein the

ccllagen is type IV collagen.

5. The neutralizing antibody of claim 1, wherein the
neutralizing antibody is an antibody against the polypeptide
which amino acid sequence is from the 22nd to the 416th of that

- shown by SEQ ID NO:3 or a partial peptide thereof or a salt

thereof.

6. The neutralizing antibody of claim 1, prepared by the DNA

immunization method.

7. The neutralizing antibody of claim 1, wherein the

neutralizing antibody is a polyclonal antibody.
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dentréddzi%g 4891868y £6Pa TwdndyTor¥g afedidddy.Gy Arg
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i TSR At s i Rt SR
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@on Ghy heutFili&ibg Lawc Ibdd GE Aflgiqy s, ThheZ@inAthe
885 890 895 du Ser u Gn Arg Pro Pro Phe Ser G n
nsutppd iAiggpaatibady ks advmars aptgbadys Asp Al a Lou
Asn Thr Val 915 <210> 6 <211> 2757 <212> DNA <213>
Wman <400> 6 at gggaccag aggcootgto atctttaotg

dflgoRguedicanghygoamrr i giepat grutttligdog gaddyody against a
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P56 P R0 P BRE A A o BB HT D (0 GORECE gt ach GE Sane-amino
gagat 5egaent@cegcORYO Jidvn 1RO FFAIP Noggags%gD NO:3, SEQ ID
t gacggggat _ggggcct ggt _gccccgoagg gt oggt gttt _
Eaéaaggg‘églgg’g&ﬂ X ts&g@? 3%%0%@6@&5@@&03@8?@8? thereof
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Rt ATt Rb e e
R e R
SGESESTETA] U CElgs B o 1-0RIGROIY seicgraget asS4Batakhown by SEQ
B30 S SRR T e g o 2, BB o5 b0 10 oo,
511 999920: &1 Y9GS HHH 9 DLA924H_¢eb4) which comprises
the neutralizing antibody against a protein comprising the same
or substantially the same amino acid sequence as that shown by
SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID
NO:9, or a partial peptide thereof or a salt thereof.

13. An apoptosis inducer comprising a neutralizing antibedy
against a protein comprising the same or substantially the same
amino acid sequence as that shown by SEQ ID NO:1, SEQ ID NO:3,
SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a partial peptide

thereof or a salt thereof.

14. A cancer cell growth sﬁppressant comprising a neutralizing
antibody against a protein comprising the same or substantially
the same amino acid sequence as that shown by SEQ ID'NO:l, SEQ
ID NO:3, SEQ ID NO:5, SEQ ID NO:7 or SEQ ID NO:9, or a partial
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10

15

20

25

tttaggaaga gt caggagot gogggtctgg ccaggctatg actat gt ggg
at ggagaac 780 caagottot ocagtggota tgtggagatg
gagtttgagt ttgacggct gagggcottc 840 caggctatgc
aggtocactg taacaaoatg acacgctgg gagcccgt ot gcct ggoggg
QeEpt i dthegged graacsadygtiggreedecaga goccggget g
tctoagtgcc ccttggoggo 1020 ogtgtggctc gotttotgoa
gtgocgctto ctctttggg ggcatggtt actottoago 1080

dlefnatiotaanicero probhyfact it gohgpasewat ¢ cadettc cyypodctiggg a
aggoacaqttq 1140  cogocagopc octggt gga, goot ggccca
ndhePEiHesy 68?@@%50? gg’i‘g%t‘ﬂ’gg%ﬁ‘g%dasd&? the same or

GARIMIAG 199 $H8C 88Me Yk DRE I98Rd QP HRA &R by SEQ
1260 ot gcaofggc goaggctcct agcaaggot gaacggaggg

It MYdagSEQyaPcNgady IBROID M 200kl 11 gibidcayy SEQ ID NO: 9,
%%a%ag}a@:‘tga‘it g,ageﬁas BLRECESE AN | C&éﬂ? 3989 oL310

ccacooocgt acCaggagoc ccggcot gi gggaat ccgo acact agc
tocctgtgto 1500 cccaatggot otgcgttgot gctotocaat

gcotaco gootcottct ggooaqttac, 1560 oocgt qQcc
&%ggigﬁoége §gB5cELd R a godgl%ec‘fejgrbgtgb% cdﬁa%&&S‘St cancer,
5040 1 26288ACERCAcH] 988981 Acdrt 9200 Hg GRERBACGAT pancreatic
gogooccgot tctgcocaa 1680 cotcocoaga aoagogt ooo
€8rr&rgcc gaggotgaoa ttgttaccot goagggcgto 1740
accgggggoa acacot atgo tgtgcotgca ot goooocag gggcagt cgg
ggat gggac 1800 cccagagtgg atttoootcg atotogacto

aGLt Aaaggcagapgophybes cobotdoaspc< it ndthgoggagprising

t gcacct gt g.t gaggt ogao agccct caag, at ct.ggttag tottgatttc

#9501 LeLEELPdat 1O 1 E B MRy hECAGTY B GIRMGG §T 2

heatgal 9kingCasetsddy AfBthsA04) prftaidicRaprigihgadtigdsame or
cc_aaacatc_attcggotdo tgggogtgtg tgtgcaggao 2100 (7)
gubstantbellpatigat samre tapintacutif gapengsc §sasbesagbeyn by SEQ

tgstcag 1 0L 0 t g 0939 .
5545, s20kog 160 aoeoacesan BSO%Es SARERT0RR0zm0 10 oo,

tragcpacbtadapget Did creataqgifgnag eaalagahegeodt.ccggoat g

2280 cgctatotgg ccacactcaa ctttgtacat ogggacctgg

ccacgoggaa ctgoctagtt 2340 ggggaaaatt toaccatoaa

281 08CAEA0:1 t 4 GUGALSA 1GLORYRAT L S ALGA68E 44B%otein

gactattacc gtgtgcaggg cogggcagtg ot'godcatco gctggatggc

ovmpYbyine PAsOsans oot eyl apddadilvo dbegsemgegagno acid

gg.ccotttqqt gt gac 20 (0]o3 o) .

feateier ot st Bt B SEHL 0 O R0 ED0N033, cspg 10 woss,

28 01 D 9Ky A CEr0 REQW IR :@L, t c30@g paaedalggeptddadgherecf or a

tgtacctgtc ccggccgect 2640 gcot goccgc agg cotat? )

by ot RRE P ot iy RIS U0 5o GRG0 PFRE 3“"?‘769 therapeutic
aooot tttoccagot goatoggttc otggcagagg atgoactoaa

cacggtg 2757 <210> 7 <211> 508 <212> PRI <213>

Human <400> 7 Met Sly Pro Qu Ala Lou Ser Ser Lou Lou

Lau Lou Lou Lou Val Ala 5 10 15 Ser Sly Asp Ala Asp

Met Lys Illy H's Phe Asp Pro Ala Lys Cys Arg 20 25 30

Tyr \Ala Lou Sly Met G n Asp Arg Thr Ile Pro Asp Sar

Asp Ile Ser
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35 40 45 Ala Ser Sar Ser Trp Ser Asp Ser Thr Ala Ala
Arg His Ser Arg Lou 50 55 60 du Ser Ser Asp Sly Asp
Ay Ala Trp Cys Pro Ala @y Ser Val Phe 65 70 75 80
Pro Lys Gu GQu Qu Tyr Lou Gn Val Asp Lou Gn Arg
Lou H's Lou 85 90 95 Val Ala Lou Val Ay Thr Gn Gy
Arg Hs A I ou Ay Lys 100 105 110 du Phe
Ser Arg Se?“%%'iill%'%ou Arg Tyr Ser Arg Asp Sly Arg
<110> TaledgyPhafimbéeutlif4) ComdBny LTmigedVet Gy Trp Lys Asp Arg Trp Ay
<120> PR@\”I‘.A@‘C‘KTH@]’EU“llcQAGEﬁ?rFORSéANCEf‘Sn 113 140 Gu Asp Pro Gu
Lou Lys Asp Lou Ay Pro Pro Met Val 145
<130 AG@SO 155 . 160 Ala Arg Lou Val Arg Phe Tyr Pro Arg Al a
<150> JPAGE-74¢6§ Val Met Ser Val 165 170 175 Cys Lou Arg Val
<151> 20@8+4418. ou Tyr fly Cys Lou Trp Arg Asp Sly Lou Lou 180
<160> 29185 190 Ser Tyr Thr Ala Pro Val Sly Gn Thr Met Tyr
Lou Ser Gu Ala Val 195 200 205 Tyr Lou Asn Asp Ser
W LThr Tyr Asp Sly His Thr Val Gy Ay Lou Gn 210 215
<212> PRR20 Tyr Sly Illy Lou Gy Gn Lou Ala Asp Illy Val Val
<213 Hmgpy Lou Asp Asp 225 230 235 240 Phe Arg Lys Sar Gn
<400> 1 ggg Logu Arg Vgl Trp Pro Ay Tyr Asp Tyr Va: 245 250I
Trp Sar Asn His Ser Phe Ser Ser Sly Tyr Va
Wet 61y Fiep 8'”1\&#&9 X" Pl L°"é$3)‘°2é€“§ Qi; gﬁe A~p Aré Lou Arg
Ser Gly Aebala%eMEinsmluaHdWhe GiprPrd/ala Lyk SysQyrg Asn 55 280 285

tor Mo (87 BB ol o U i O Blbecl Gt A s Pro Gy Gy Vel
Ala Ser Sﬂa‘ﬁerﬁrp S PG‘»&IyTIGAua Pradira/bis S&rgfﬂHreS 305 310 315 320

Gty Sor s%ﬁﬂspL(ﬂy'As?J G'laYT smw Ms%ﬁﬂalpfhe Arg Ala Arg Al a
Pro Lou 8Py Gy Arg Val Ala

Val
pro Lys Giy {j'"Fﬁgg T!Eo'rf"é'mvﬁi‘gg Bﬁ"gﬁ"PNé lep disAe” 340 345 350 Ala
Val Ala L& yaiFtrlmerepn laouArg Olils Eilaeslﬁery L@: a@lyllye Ser Phe Ile Ser
5,36 65 VaI As §er Ser Pro Ala Lou
luPhed?SPgG% Tyr L gg g oJ]Ar
y Sy THE Thh %EEa br
Trp !1455 Gly Trp Lys Asp 1:55 Trp Gly Gln Glu \{:I Ile Ser Giy Asn
Giu Asp Pro Glu Gly Va} Val Leu Lys Asp Leu fily Pro Pro Met Val
145 150 155 160
Ala Arg Leu Val ?rg Phe Tyr Pro Arg Afa Asp Arg Val Met S_e!r Val
Cys Leu Arg Val Glu Leu Tyr Gly Cys Leu Trp Arg Asp Gly Leu Leu
180 185 190
Ser Tyr Thr Ala Pro Yal Gly GIn Thr Met Tyr Leu Ser Glu Ala Val
195 00 205
Tyr Leu Asn Asp Ser Thr Tyr Asp Gly His Thr Yal Gly Gly Leu GIn
210 215 220
Tyr Gly Giy Leu Gly Gln Leu Ala Asp Gly Yal Val Gly Leu Asp Asp
225 230 235 240
Phe Arg Lys Ser GIn Glu Leu Arg Yal Trp Pro Gly Tyr Asp Tyr Val
24 250 255
Gly Trp Ser Asn His Ser Phe Ser Ser Gly Tyr Val Glu Met Glu Phe
260 265 270
Glu Phe Asp Arg Leu Arg Ala Phe Gln Ata Met GIn Val His Cys Asn
275 280 285
Asn Met His Thr Leu Gly Ala Arg Leu Pro Gly Giy Yal Glu Cys Arg
290 295 300 .
Phe Arg Arg Gly Pro Ala Met Ala Trp Giu Gly Glu Pro Met Arg His
305 310 315 320
Asn Leu Gly Gly Asn Leu Gly Asp Pro Arg Ala Arg Ala Val Ser Val
325 330 335
Pro Leu Gly Gly Arg Yal Ala Arg Phs Leu filn Cys Arz Phe Leu Phe
340 345 350
Ala Gly Pro Trp Leu Leu Phe Ser Glu Ile Ser Phe lie Ser Asp Val
3585 360 365
Val é;s Asn Ser Ser Pro g_!.g Lev Giy &ly Thr Phe Pro Pro Ala Pro
Trg Trp Pro Pro Gly Pro Pro Pro Thr Asn ggg Ser Ser Leu Glu [4.85
Glu Pro Arg Gly Gin Gin Pro Yal Ala Lys Ala Glu Gly Ser Pro Thr
405 410 415
Ala lle Leu lle Gly Cys Leu Yal Ala lle lle Leu Leu Leu Leu Leu
420 425 430

Tie 1le Ala Leu Met Leu Trp Arg Leu His Trp Arg Arg Leu Leu Ser
435 440 44
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370 375 380 Trp Trp Pro Pro Sly Pro Pro Pro Thr Asn
Phe Sar Ser Lou flu Lou 385 390 395 400 filu Pro Arg
@y Gn Gn Pro Val Ala Lys Ala GQu Gy Ser Pro Thr
405 410 415 Ala lle Lou Ile Ay Cys Lou Val Ala lle
IIe Lou Lou Lou Lou Lou 420 425 430 Ile Ile Ala Lou

Arg Lou H's Trp E S@g Lou Lou Ser 435
Lys Ala 34!46"54%5 V;‘é%g 8 &y Afley The ﬁr‘ 19\ | Lou du Au Qu
Val Pro d1aWspTihF ()éaleu HIeSAsthh ﬁ@rPro 4!50’r45& @60 Val Pro Ay Asp

465 Pro Arg Gu 465
Pro Pro Pﬁ"/é‘"ﬁlﬁﬁ E'S%° Mg, PrAarﬁjgg Aﬁ'g 'Réaﬁ u Pro Arg Pro Arg
Ala Pro Qﬁ:%am&'m AfY By I?eroAIETsr Serﬁlﬂ% Met/8l6 Al a Pro Cys Val

Pro Glu gé ro’/ﬁ?ﬁﬁ M’o%&rLa PYo: ﬁ‘lo@rfprg henodP 505 <210> 8 <211>
3> Huﬁﬁn <400> 8 at gggaccag

Yal Fro Hig e chie Qi"o‘“gtﬁﬁ’t tie zxt‘,'t YréeBingdy 8! Phgt ggoaag t ggagat get
Gly Gly aﬁ.@rhrgﬂeatagﬁagg: gacai I?rBtPgtﬁGItyCXDi gaocaag t gocgot at g

e
b a1y 50 B I SRR B e M0 DB Bl 800500000 160,
&lu Lys lea6ygiagit Glb g@eagagbcgltﬂgagag%Eﬁtu W@bggcct ggt gooccgcagg

Asp Ser Pgé éﬁ%ﬂéu Va?ég Le QWW&U ¥tagtt goaggt ggat
t geaco gckost ggt g 300 ggoacocagg

Lys le f@a&ggleai-g'o\’aégbﬂg@gét& ge%g@érag’gagw A®t cooggag ctaccggetg
The Uys 4368t fgtﬂ@g tfpmeaqgsa&nq Ogsqwa&tgwatg g?cttgaagg
0got g oa atgaggacco
Arg Leu Wté‘gd&ﬁ?g Mgl gt goﬁqgg%g g;iyc\"t' ' g\gﬁ%ccat ggtt 480
Asp Asp chcangmcuggl 16 trm'gxsbtrs':rt l&t@ucm%?m lgacogggt oa t gagogtotg
sen ain AhOEHGOR2 2 4R [eDRACKBLA MaHid RCYPL O 9209021 00
t gt gmgggat g aoaat gt at t
Ala Fro Gﬂ:a&mtfg!aggo“ggtagﬁla@b't R!D Hadebdd fot at gaogg acat aoogt g
s 5 ot donadlonausgilha i mges otsseion
“a Thr L&bg‘@%g;?gg" éﬁﬁb §gtﬂ J@"t%ﬁgdf'bgﬁ Y ggagoaac 780
Va! Gly GQAKsAPAE trmtn@cgg_}i g&taptrm @g asg gegtttgagt ttgacoggcet
tg taacaaoat
R TRt e T T Rt
Pro He Amtmdbggbg}r §yobyetl tpolsu Metgble dyy B MYyggggagoo cat gogocac
e Ala 45, VPEHLA Qﬂ%lﬁ@ﬁaﬁmﬁ Bo@lasaccaga gooogggct g

785 t ot cagt c cott g1851020 ogt g%oto gctttotgoa
Not ’-9"'3&[@'6(33 indre, Phst t’ @“dﬂot‘ét%‘@% tcttoago 1080

Ile Glu AGPREL Gmtpht 9sﬂ.tm a pO@n 6Ot ggteg.aaﬂ Battoctoto oggoact ggg
Leu Ser Argg#@$ #a Gys %28 Gin Gly Leu Tyr ﬂ‘s’ Leu Met Leu
Arg 0gs Trp Ser Arg Glu Ser Glu GIn Arg Pro Pro Phe Ser Gin Leu
855 860
His Arg Phe Leu Ala Glu Asp Ala Leu Asn Thr Val
865 870 875

<210> 2
<211> 2628
<212> DNA
<213 Human

<4003 2

atgggacoag aggoootgtc atotttactg ctgotgetot tggtggcaag tggagategct £0
gacatgange gacatttiga tootgocasg tgoopctatg coctgggoat goaggaccgz 120
acoatccoag acagtgacat ctotgottes agotcotggt cagattccac tgocgeocge 180
" gacagcaget tzgagagcag tgaoggggat geggoctgEt gococgcage gtoggtgttt 240
ccoaaggagE ageagtactt goagziggat ctacaacgac tgcacctget ggctetggiz 300
ggcacccagg gacggcatgo CgEEgEcotg Egcoaggagt totccogeag ctasoggotz 360
- cgttactece ggpatgptog cogotggaty ggotggaagg acogotgege tcaggaggtg 420
atctcageca atgaggacoc tgaggeagty gtgctgaageg accttgggcc coocatzett 480
goscgactgg ttcgcttota cococggget gacogggtea tgagogtctg totgogegta 540
gagototatg gotgoototg gagegatega ctectgiott acaccgococ tgtggggcag 600
acaatgtatt tatctgaggc cgtetacoto aacgaotcca cotatgacgg acatacogtg 660
gecggactge agtatgegeg totzegccag ctggeagatg gtetgetegs gotggatgac 720
tttaggansga gicaggaget gogggtotge ccaggotatg actatgiges atggagcaac 780
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ccgccagccc oot ggtggco gcctggccoa octoccacca acttcagcag
ottggagotg 1200 gagoccagag gocagoagco ogtggocaag
googagggga goccgaoogo catcotcatc 1260 ggot gootgg
t ggooat cat oot gotootg ctgctcatca ttgccotcat gctotggogg
1320 ctgcactggc gcaggctoot cagoaaggct gaaoggaggg

tgtt a ggagot 1380 ttcacqt ct tgt occt gg
e ki ek Jemel s loc 140
5:5543:;5 gtgg acqax: tg Q:c gogo gecact coge
t t gg gtg 1524
e S S e T
:gggggggt@l géggﬂgeﬁcg&c%sw@a cgggepageracsgﬁcam t!Etaé I3L{1§%Lou Lou Lou
ggctgoctg gecoat ﬁigmc’#itgcgéf C%‘z’SZoAé% t Lys Gy H's

ctgoactg ng a@agamm r Ala Lou Ay

gzzgzzzzg@égf %2@3?\2}@ g:%cﬁfﬁ Eﬁ tagagee \MC | 1 e Ser 35 40

cocaatgg capttigge tat ap@ce doegetThis6Ml a Ala Arg Hi s

ctgcoccoagBantospga achggpgtc w&g gg; Asp Gy Al a
S E%:s e ?&%’“? 250 ero’Lys
g:gggct:g% iz t@casvcfi mu:%@a rzowmaﬂgaszgsz %Ar g Lou His
ngggoaga%lcg@gc§ %:g §§§f’i§ tg % Laﬁﬁgg; g -id%g” n Ay Arg Hi s
aggotoaa @80 Phe Ser Arg
ESe el mb el il g vy 118
gzggggztade/ahttmt% Sggis@ ifogpeone zzegag e du dy
ro du Ay
ttoaccat a c a ggac
i B m&&iﬁgﬁ il 136 150
gggtaéggt cﬁmg cdtggxt‘d%taom ﬁ%&gﬁf %ﬁ Arg Al a Asp
Arg Val Qu
ttdt
§§§§§§ct cwga Eat% ﬁs% ﬁ go&&pga sclofdo Lou 180 185
ttttocoage Jeoatoegif os‘sscaspyrzatmotomaaa ® Val SI y &% Thr met Tyr
Lou Sor Gu Ala Val 195 200 205 Tyr Lou Asn Asp Ser

210> 3 Thr Tyr Asp Sly Hs Thr Val Sly Sly Lou Gn 210 215

Eglg 3,‘3%220 Tyr Sly Sly Lou Sly Gn Lou Ala Asp Sly Val Val

<213> HmBA Yy Lou Asp Asp

<400> 3

Met Gly Pro Glu Aéa Leu Ser Ser Leu L?g Leu Leu Leu Leu V?é Ala
Ser Gly Asp Aég Asp Met Lys Gly His Phe Asp Pro Ala ng Cys Arg
Tyr Ala ng Gly Met GIn Asp Arg Thr tle Pro Asp S:g Asp lle Ser
Ala Sgs Ser Ser Trp Ser Asp Ser Thr Ala Ala Arg His Ser Arg Leu
Glg Ser Ser Asp Gly Agg Gly Ala Trp Cys Prg Ala Gly Ser Val Phe
Pro Lys Glu &lu Gég Tyr Leu Gin Yal Asg Leu Gin Arg Leu Hés Leu
Val Ala Leu Val Gly Thr Gin Gly Arg His Ala Gly Gly Leu Gly Lys

100 105 110
Glu Phe §?g Arg Ser Tyr Arg Leg Arg Tyr Ser Arg ?gg Gly Arg Arg
Trp ?gﬁ Gly Trp Lys Asp ?rg Trp Gly Gin Glu ¥:6 lie Ser Gly Asn
Glu Asp Pro Glu Gly ¥gl Val Leu Lys Asp Lgu Gly Pro Pro Met ¥a|
Ala Arg Leu Val AEE Phe Tyr Pro Arg Ala Asp Arg Val Met ?;r Val
Cys Leu Arg ¥gé Glu Leu Tyr Gly ?gg Leu Trp Arg Asp ?55 Leu Leu
Ser Tyr Ig; Ala Pro Val Gly gin Thr Met Tyr Leu ggg Glu Atfa Val
Tyr Leu Asn Asp Ser Thr Tyr Asp Gly His Thr Val Gly Gly Lsu Gin
210 215 220
Tyr Gly Gly Leu Gly Gin Leu Ala Asp Gly Val Val Giy Leu Asp Asp
225 230 235 240
Phe Arg Lys Ser Gin Glu Leu Arg Val Trp Pro Gly Tyr Asp Tyr Val
245 250 255
Gly Trp Ser Asn His Ser Phe Ser Ser Gly Tyr Val Glu Met Giu Phe
260 265 270
Glu Phe Asp Arg Leu Arg Ala Phe Gin Ala Met Gln Val His Cys Asn
275 280 285
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225 230 235 240 Phe Arg Lys Ser Gn GQu Lou Arg Val
Trp Pro Sly Tyr Asp Tyr Val 245 250 255 Sly Trp Ser
Asn H's Ser Phe Ser Ser Sly Tyr Val Gu Met du Phe
260 265 270 G u Phe Asp Arg Lou Arg Ala Phe G n Al a
Met Gn Val H's Cys Asn 275 280 285 Asn Met His Thr

0 I ArgLu Qs Gu Cys Arg 290
-+ 'E@ghéﬁ%sﬂﬁ% %%ch? AFyg t Ala Trp Au Sly
l;gg Arg A& Gl yFiro AlgNet AragTrHlﬁéu Gy molee&rséggo Asn Lou Sly Sly
Asn Leu G@é'lyLﬁHLgl My 'ﬁﬁprrErAPg gurﬂﬁ véY SrAbp Val Ser Val 325

Ve Ala Arg Phe Lou Gn
Pro Leu Gy €1y prg i E@ Eﬁ@' G's&{)s @4%

SR Sly Pro Trp Lau
Ala Gly ﬁ;@tﬂrp&h@t.a‘&mhe ﬁrusl il SerPhdhle sﬁn mpIer Asp Val 355 360

er, P#& uSIyGIyThr Phe
Val Asn ’15? ge'Fﬁ"bL';&IAg 2 B G'é%b ?’9%"32%’6 PAICIIji“p rp Pro Pro Sly Pro
Trp Trp ARy BFOFM!)PFEH:\TD PonThPhen &YSB@F Lewfiud LOU 385 390 395

0 P . . Ala Lys Ala Gu
&lu pr Agé)@fvﬁql ',_D,Frf'?%ﬁr‘g §t-3‘/*' o @é% 'Zﬁ@ ki e Lou Il)/e Sly Cys

Ala lie Lato le\Rhy Cyajlau MalcAtailte {lg &eq_k?a Lﬁaw&e‘u Lou 420 425 430

- 420 42
Ite lle Ahé uhleﬁu.e’r)'ﬁp hQLLe is traurgTAreL Gulseu His Trp Arg Arg
Lou Ser VaI Lou Au Ser Hs Pro

Lys Ala %@'H‘ﬁ% VoA gy %lé'rﬁ%bﬁ&!‘ '§f‘i W "$PY 450 455 460 e
Vai Pro WgspFTthfEhku PreOAsh @sn Ft(ﬁ'rd\/ﬁlv Pﬁeﬁrgmﬂlo Met Ala Leu Val

Pro Prcxl"r_ll§rl'ﬁ?r}J AP@? 7FQ i7g5 % r Iﬁs eglal Asp Ser Pro Gn
As " L 477 4eb AL TPhe

r @5L0u 485 490 495 Asn
Ala Pro Cym)a erglqﬂy%v ary\ly@ lppéeq_&u Ambrovd? Ala val Lys Ile

Tyr Arg LLtp /ﬁﬁtgklaﬁqpi'ﬁﬁa ﬁﬂgOPrE’rPﬂa ﬁ*‘g‘@lﬂ’r@ ghhr Lys Asn Ala Arg
515 520 525 |ie Mt

Pro, Pre T@e’?r"AﬁgT’E E‘S?§ %ﬁ'ﬂf hsp (?'GA@'H Aﬁli" "If'e Arg Lou Lou Sly
Gly Asp TVaﬂetWP:’ﬁ BACPro GYsalYa@to Keis ev B PASp Pro Lou Cys Met

Pro Pro Gll_n E‘n}_gﬂ\fs@ Eﬁ TyE/ma %ﬁlﬂléﬁfg 'I_TS@E? 0 555 560 Sly Asp

n Lou G u Asp Lys
Leu Gin &1 “%(I) Thr Gly aly Asn Thr Tyr Ala Yal Pro Ala Leu Pro

Pro Gly gég Val Gly Asp Gly 553 Pro Arg Yal Asp ng Pro Arg Ser
Arg %?g Arg Phe Lys Glu Lys Leu Gly Glu Gly gén Phe Gly Glu Val
ng Leu Cys Glu Val Asg Ser Pro Gln Asp %gu Val Ser Leu Asp 223
Pro Leu Asn Yal gzg Lys Gly His Pro Leu Leu Val Ala Val %gs ile
Leu Arg Pro egp Ala Thr Lys Asn Alg Arg Asn Asp Phe %gu Lys Glu
Val Lys {le Met Ser Arg Leu Lys Asp Pro Asn lle lie Arg Leu Leu
6715 680 685
gly ggé Cys Val GIn Asp égg Pro Leu Cys Met |la Thr Asp Tyr Met
@lu Asn Gly Asp Leu Asn Gin Phe Leu Ser Ala His Gin Leu Glu Asp
705 710 15 720
Lys Ala Ala Glu Gly Ala Pro Gly Asp Gly Gln Ala Afa Gln Glg Pro
725 730 73

Thr lle Ser Tyr Pro Met Leu Leu His Val Ala Ala Gin lle Ala Ser
_ 740 745 750

Gly Met #gg Tyr Leu Ala Thr Leu Asn Phe Yal His Agg Asp Lsu Ala
Thr Arg Asn Cys Leu Yal g%y Glu Asn Phe Thr }ég Lys lle Ala Asp
Phe Gly Met Ser Arg #38 Leu Tyr Ala Gly Agg Tyr Tyr Arg Val aln
Gly Arg Ala Vai keu Pro |le Arg Trp let Ala Trp Giu Cys Ile Leu
Net Gly Lys Pge Thr Thr Ala Ser ggg Val Trp Ala Phe Sly Val Thr
Leu Trp Glu Yal Leu Met Leu cyg Arg Ala Gin Pro gHg Bly Gin Leu
Thr Asp Glu GIn Val lle gég Asn Ala Gly Glu Phg Phe Arg Asp Gln
gég Arg GIn Yal Tyr %gu Ser Arg Pro Pro A;g Cys Pro Gin Gly Leu
Tyr Glu Leu Met Leu Arg Cys Trp Ser Arg Glu Ser Glu Gln Arg Pro

885 890 895
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565 570 575 Ala GQu Sly Ala Pro Sly Asp SIy Gn Al a
- Ala Gn Sly Pro Thr lie 580 585 590 Ser Tyr Pro Met
Lou Lou Hs Val Ala Ala Gn lle Ala Ser Sly Met 595
600 605 Arg Tyr Lou Ala Thr Lou Asn Phe Val H's Arg

Lou Al a Thr Arg 610 615 620 Asn Cys Lou Val Sly

o e %%oaé% e PRy e b el b8 B B P _PUS S,y 029 030

g Val Gn Sy Arg 645 650 655 Ala Val Lou Pro Ile
ArgTrp Met Ala Trp GQu Cys Ile Lou Met Sly 660 665
O Lys Phe Thr Thr Ala Ser Asp Val Trp Ala Phe Sly

67
SI® J¥al Thr Lou Trp 675 680 685 Gu Val Lou Met Lou Oys
212> MArg Ala G n Pro Phe SIy G n Lou Thr Asp 690 695 700

213> Heghy Gn Val Ile Qu Asn Ala Sly G u Phe Phe Arg Asp
<000 4 Gn Sy Arg 705 710 715 720 G n Val Tyr Lou Ser Arg

et accPro P . ¢ d %725 730 735
staggacon gt gggggrz s%ge,ér gabiet S 0 G A
ac

acoatcec ra@ag a&htF&hﬁgct tmzdr.m HSQ Arg Phe Lou
:zgggggggqtaga gepzAg %F EEE %ﬁg ﬁgﬁggﬁgﬂ ﬁ 765 <210> 10
ggcaoccag‘ggﬁggca 5& n3s0 <400> 10

‘;%EE:‘;“"& % % a%gawt% pleees doage % f#ftct tggtggoaag
gcccgagg % ggﬂ gct ﬁ%&ﬁ tsagt gccaag

13 lzgeceat gda Y CEELL Gr cat cocag

_ §§§§E§§%§g§tsqg@%t%gqqzzcﬁﬁ:@@gfé Gzt Bcao {scosoocgo

tttaggaa

020ago %Pg E@%atﬂ% ggc?t 9?:
gagt ac
§§§§§§¥§§%%§ﬁéq€§ g‘g @ gtaéi" éﬁ togeggt g 300

:aggagg@ gcmonbeea CPOTREARELE gg% gfe %Eé%% %agt t ct occggag
ggaatﬁgcgﬁtﬁggﬁ@@%% J‘é&‘ét d g1f4pgot ggat g _
cogocagecd 26t @aaggotagmgmb oG cha tagopgepy Gt igead @@ 120 Ct caggca

§2§€§§2if§§t§ @29’@'@% %@%ﬁﬂﬁ%@g@?@ﬁﬁ%@ﬁtﬁ Biet §889goc ccccatggtt

ctgeacte geasea GOMpONgarat 1%0099& oa

g}ggggiﬂc %%%mt ﬁ%ﬁ e °°° tgcototg
occaatgg g%ﬁc t % g gskgoag 600

goocgtocca Carabegtca tekect@bos tags c:ggo 808 ?g%g cca cctatgacgg
caggcntacg g&@ﬁgt g:gﬁggt gagaagccag ccgot totxocccca

coctooocag t ¢ gaggetgaca ttzitaccct goagggogto

accggggeca acacotatgo tgtgooctgea ctgcccecag gegeagtoge geatgggcco 1300

cccagagtge atttecctog atotcgactc cgotioaage agasgcttsg cgagggocag 1860

tttgegegage tecacotzte tgapggtogac ageoctcaag atctggtoag tottgatttc 1920

sceocttaatg tgegtaagez scacccttig ctgstagetg tcaagatott acggecagat
gccaccaaga atgccaggaa tgatticctg asagaggtga agatcatgic gaggotcasg 2040
gacccaaaca tcattogget getggacgty tetetzcage acgacccoct otgeatgatt 2100
actgactaca tggagaacgg cgacctcasc cagttootca gtecccacca gotggaggao 2160
aaggcagocg aggagEcoce tzgpgacegy caggotgcge aggggcccac catcagetas 2220
ccaatgotge tgcatgtgge agocccagate gootoozgca tgcgetatot ggecacactc 2280
aactttgtac atcEgeacct pgocacgegg aactgectag ttggggeasa ittcaccate 2340
asaatcgoag acttiggeat gagoozgaac ctotetgotz ggeactatta cogtgtgcag 2400
ggoogegcag tgctgccoat cogotggatg gootgegagt goatoctcat ggggaagttc 2460
acgactgopa gtzacetgte peccttipet gtgaccotgt gggaggtgot gatgctotet 2520
aggecccage cotttgggea getcaccgao gagoagetoca togagaacgo gggggagttc 2580
ttcogezace agggccgeca getgtacctg tocoggocge ctgoctgoce goagggoota 2640
tatgagetga tgottogete otggagooge pagtotgage agogaccacs cttitcccag 2700
ctecatoget teotegcaga ggatgeacte aacacggte 2739

<210> 5

211> 919

<212> PRT

<213> Human

400> 5

Met Giy Pro Giu Aéa Leu Ser Ser Leu L?g Leu Leu Leu Leu V?é Ala

Ser Gly Asp Aég Asp Met Lys Gly H;g Phe Asp Pro Ala ng Cys Arg

Tyr Ala Leu Gly Met 6in Asp Arg Thr 1le Pro Asp Ser Asp tle Ser
35 40 45

Ala Ser Ser Ser Trp Ser Asp Ser Thr Ala Ala Arg His Ser Arg Leu
50 55 60

'(B)



ggcggact gc agtatggggg tcttgcccag ctggcagatg gtgtggtggg
gctggatgac 120 tttaggaaga gtcaggagot gcgggt ot gg
coaggot atg act atgtggg atggagcaac 780 cacagott ot
ccagtggcta tgtggagatg gagtttgagt ttgaccggct gagggccttc
840 caggctatgc aggtccactg taacaacatg cacacgctgg

Glu Ser 939&&69%5 sBCAA YRG0 99 adid Garkgt ¢ got t coggcg
65 gocctgoe a gcotggg ggagcc caat gcgccac 960

Pro Lys ‘éia@élt nggLy ndYt e&:hea $ B¥ccggget g tctcagtgece
Val Ala &Gt\fﬁglﬁglgpﬁﬂwqukrgqgt tﬂtagﬂtgtﬁﬁv gigtﬁ Q%gga gtgacgctto

c ac 0 gaaat ot oot
Glu Phe eéaff%feg @gA%aQQQW beer e gg:%'&'t & %’égcactggg aggoacotto
Trp Met @i a6p Lxsdgmmagfcﬁzﬁlydﬂh gyt 6 SodilgaFmcca cot cocacca

Glu Asp ﬂgtﬁqfﬁg%gh Ltetggﬂ%ﬁ geu gro plGELA9a9 gccagcagec
145 cgt asy gocgaggggassgcccgaccgc @@t oct oatc 1260

Ala Arg '@gdplgggtpggﬁtfdgtéfat t‘sﬂdﬁd@'t!ﬂét ¥algct catca ttgccotcat
Cys Leu QEtVQIt cmgryl&#@cys @&Cﬁrlg& &9&. %ggt cagc?ag?tc
OC _acccsd Blcc ggcct ogt gg

Ser Tyr é?agrgg’é'ce'é' & 13@"0'19?3 ol dle ¥lat ggot ct  ggt gcacct g
Tyr Leu 44Eb sdrgtug gk;sglyanagmmt Gl agahlcslggtt agtottgatt
ceeegttaa He accott tgotggtagc
£§§ Giy ‘%‘6t %“a@éqﬁz&tet"%g% % g‘"]% 9' a%ggg i at gcoagg 1560

Phe Arg lasitSeraf! tﬁbong\aawggfrOQﬂagm batT% Yadgaggct ca aggacccaaa

Gly Trp Qﬁk&aﬁ GOOpne &0 ser FrOQPGH, ieg'é gﬁ,gca ggacgacccc
@égoat ga ttaceajacta cat glagaac 1680 ggcgacctca

Glu Phe %géﬁg'tet’c‘é& Aashs E;'@o‘é*’al!etcﬁd@g 5J% 4aaggoagc cgagggggcc
Asn llat 4K} LeG GHOMIE IRE Ceu PR QGO § Qﬂ @Geagoygcco accat cagcet

C caga t cgcot ccg
o hre EROARATS TR B O B B AR gucoe 1000°
Asn Leu Gty ggfotsactgcﬁlggaabb% Alaglyt Abpo\pd Ser ¥edt t t oacca tcaaaat cgc
pro Low PRI 90CH1 WP bancsoan Ashrigloc t goggaot at
tgot3seoc 1980 atccgotgga
Ala Gly %%@@cltegg@}’a"hgl% ‘ét'!‘dg*t &fd"g 3?1351@}1”’ Y&acgact gc gagtgacgtg
Val g;s é&s&@gﬂgﬁh ﬂy@ﬁﬂttﬂ@ﬁ&ﬁomﬂﬁ?ﬂﬁgtg ctgatgct C:
ca: caget caccg acgagcagg
I To "g%l?'g’gﬁjb% g B’ég‘g'gg’st%gf g%'cfbﬁg{’ §8agggccgg 2160
Glu Pro Aca @iyt nancprbgmcue Elagate Byc®t @ hogcagggoc t at at gagot

Ala ile LQJ’"iQ IF%%gLeg%gloma hQQ Pdu 199 ?b tga gcagcgacca
cg gt cotggca 80 gaggatgcac

Ile lle b@o\htgglt"g mmxmmﬁz Lep tawSepg  <212> DNA <213>

Lys Ata O higldrE VAl Lo H6GR, L5AROVar R S sywcl eot i de sequence
45 priner 45 <4 % at cc atgggaccag aggccct gt

0 of
X"' Pro G@Q“"@i(}-}g Ly '(ez’flﬁs'B 4 PE“ZE 13> Artificial
Pro Pro Pﬁewemgelu F?QZEPPrSZQg?G’lyrAHlCPl@(Hrb des sequence of primer 2

Afa Pro Cys ‘SI(a)(!,' Pro Asn Gly Ser gég Leu Leu Leu Ser A?g Pro Ala
Tyr Arg Leu Leu Leu Ala Thr Tyr Ala Arg Pro Pro Arg 6ly Pro Gly
515 520 525
Pro Pro Thr Pro Ala Trp Ala Lys Pro Thr Asn Thr Gin Ala Tyr Ser
530 535 540
Gly Asp Tyr Met Glu Pro Glu Lys Pro Gly Ala Pro Leu Leu Pro Pro
545 550 . 555 560
Pro Pro Gin Asn Ser Yal Pro His Tyr Ala Glu Ala Asp {le Yal Thr
565 570 875
Leu Gin Gly Val Thr Gly Gly Asn Thr Tyr Ala Val Pro Ala Leu Pro
580 585 590
Pro Gly Ala Val Gly Asp Gly Pro Pro Arg Val Asp Phe Pro Arg Ser
595 600 605
Arg Leu Arg Phe Lys Glu Lys Leu Gly Glu Gty Gin Phe Gly Glu Val
610 615 620
His Leu Cys Glu Yal Asp Ser Pro Gln Asp Leu Val Ser Leu Asp Phe
625 630 ' 635 640
Pro Leu Asn Val Arg Lys Gly His Pro Leu Leu Val Ala Val Lys lfe
645 650 655
Leu Arg Pro Asp Ala Thr Lys Asn Ala Ser Phe Ser Leu Phe Ser Arg
660 665 670

©




<400> 12 aatgaattct cacaccgtgt tgagtgcatc 30 <210> 13
<211> 32 <212> DNA <213> Artificial Sequence (11)
<220> <223> nucl eoti de sequence of priner 3 <400> 13
ccgot ogagc cttcotggca gaggatgcac to 32 <210> 14 <211>
<212> DNA <213> Artificial Sequence <220> <223>

28
ucl eot i ugn f j : <400> 14 tggctggoaa
Asn Asp ;@g g’@‘:‘%&ﬁ“:""i;%t ﬁeg%% % “P‘{%ﬁg‘ é‘@ 211> 536 <212> PRT
Asn lle K@ Aieirdlovedly Vo400 ¥atl®n Mex AsgiPpo @y u Al a Lou Ser Ser

690 L, 3 Lgu 10 15 Ser Ay As
"#8% e ‘kfgspA]ggg#%ogju E&sGIEQ% %g uh ol Q""F?g% Al a Lysez,ys Xrg 20

s 3 g Y s Phe ;%ASE
a His G Leychilu FprLypgh ﬂ&gfﬁ%“f\bf“éh?%"Ng Thr lie Pro Asp

u
25
Gin Ala APEGINARP PHd Bir DRI Ser WbiedlLau Barvaber Ser Trp Ser Asp

e?40Thr Al g Al al¥hrg Hi r 7@/ 50 55 60 6lu Ser
Ala Ala %l’leﬁgbsglﬁy%‘"@@ 'ﬁl"i'a]'fm? v gs"%ﬁg Ala Sly Ser Val
Yal l_}l_livg Arh ésp B85 AVaQIhESrﬁBn Gﬁbyngﬁlslw &Pl u Tyr Lou G n Val
Thr e 35 Ple yA%ﬂeé{yglek?& kil s &U]iﬁkl%%l?s Val Ala Lou ;al
785 y r 768 N y g 15s Ala Sl Lou Sly Lys Qdu
Asp Tyr %&gﬁé Gimr @y 8@5r“‘!’%&';&f‘d"l_b’ﬂ ANKESW Ser Arg Asp Gy
Ala Trpegigygel Lglutésﬂy%%g_ rShTrTﬁrSmtge virp Lys Asp Arg Trp

n u Va i.e Ser 30 135 140 du As

Trp Ala %g?"d’b Ty kpu yjep) Bl Xp! lfﬂﬁel% ﬁBrELA U Ay Pro Pro Met P
gln ggg @kly Gin Leu gg; Asp Glu ln Val ééﬁ Glu Asn Ata Gly

&lu Phe Phe Arg Asp GIn Gly Arg Gln Val Tyr Leu Ser Arg Pro Pro
865 870 875 880
Ala Cys Pro Gin Gly Leu Tyr Glu Leu Met Leu Arg Cys Trp Ser Arg
885 890 895
Glu Ser Glu Gin Arg Pro Pro Phe Ser GIn Leu His Arg Phe Leu Ala
900 905 10

Glu Asp Ala Leu Asn Thr Val
915

<210> 6
{211 2757
<212> ONA
<£21%> Human

<400> 6

atgggaccag aggeootgtc atctitactg otgotgetet tggtggoaag tzgagatgol 60
gacatgaage gacatittiga tcotgecaag tgccgotatg coctgggcat goaggaccge 120
accatcccag acagtgacat ctotgotteo agotootggt cagattccac tgocgccces 180
cacagcaggt tggagagoag tgacggggat ggegcctget gocccgcagy gtoggtettt 240
cccaaggagg aggagtactt goagetggat ctacaacgac tgcacctggl ggctotggtg 300
gecaccoagg gacggcatge cgzgegccig gecaagpagt tctocoggay ctaccggotg 360
cgttacteoe ggzatggtog cogotggate grotggaags accgctgees toaggaggte 420
atotcaggea atgagzaccc tgagggagig gtgotgasgg acottggzcc coccatggit 480
goccgactge ttogettota coccogeget gacogggtca tgagogtotg totgogegta 540
gagctotatg gotpoctotz gaggzatgega ctoctgtott acaccgccoc tgtggggoas 600
acaatgtatt tatctgagec cgtgtaccto aacgactcca cotatgacge acatacogtg 660
gecggactec agtatggeee totgggccag otggcagaty gtgtegtege gotggatgac 720
tttaggaaga gtoapzagot goggstetge ccaggstatg actatgtgee atggagoaao 780
cacagottot ccagtgecta tetzgagatg gagtttzagt tigacogget gagggectic 840
caggctatge aggtecactg taacaacatg cacacgctge gagoocogiot geotggoges 800
gtagaatgte gottoopgog tggcoctgcc atggcotggs aggeggagec calgogooac 960
aacctagggg goaacctgge ggacocoaga geocggeoty totoagtgcc cottggcege 1020
cgtgtggctc gotttotpoa gigecgottc ctotttgcges ggcoctgett actoitoage 1080
gaaatotect toatciotga tgtzetgaac aattcotots cggcactgeg aggcaccite 1140
cogocageos colggtegec goctggeoca cotoccacca acttoageag ottggagote 1200
gagoooagag gccagoages ogtgEccaag gocgaggEga gOCCEZACGES oatccteatc 1260
gectgootge tegocatcat cotgotocte ctgotcatca ttgcccteat gototggoEg 1320
ctgcactggc gcaggotoct cagonmaggot gaacggagge tettggaaga ggagotgaog 1380
gttoacctot ctgtocotgg geacaotate ctcatoaaca accgoccagg toctagagag 1440
coacccocgt accaggagcc coggeotogt gggaatocge cocaotocgs tocotgtgte 1500
cocaatggot ctzegttgct gotctccaat ccagectace gostocttct ggooacttac 1560
geccgtoces ctogagpcee Egscoccoos acacocgect gEgccazace caccaacacs 1620
caggeotaca giggggaota tatggagect gagasgooap gogecccgol totgococca 1680
cotccccaga acagegtoce ccattatzoo gaggotgaca ttgttaccot goagegogtc 1740
acogggggca acacotatge tgtgootgea otgococcag gggcagtoge gEatgggeco 1800
cccagagtge atttocctog atotogactc cgottcaage agaageilge cgaggEccag 1860
tttggzgage tecacotzty tgaggtogac agocctcaag atctggttag tottgattto 1920
ccocttaatg tgcetaageg acaccotttg ctggtagetg toasgatott acggocagat 1980
gocaccaaga atgocagett ctootigttc tccaggaatg atttcctgan agaggtgeag 2040
atcatgtoga ggctcaagga cocaaacatc attoggotge tgezogtgie tgtecaggac . 2100

@



145 150 155 160 Ala Arg Lou Val Arg Phe Tyr Pro Arg
Ala Asp Arg Val Met Ser Vval 165 170 175 Cys Lou Arg
Val 61u Lou Tyr Ay Cys Lou Trp Arg Asp 61y Lou Lou
180 185 190 Ser Tyr Thr Ala Pro Val Sly G n Thr Met
Tyr Lou Ser 61u Ala Val 195 200 205 Tyr Lou Asn Asp

H s Thr Val 6; Lou G n 210
it %%c oy lszgzéz CaetlaectYaclofn O L0 G0 710

EgEcccac 80%24'908289802‘8 gge Arg Lys Ser
t
:::::::aggac i %g % e Tﬁg;Aé Tyr Yl
g:mtt: ca :im tsm&ezggﬁ Sly Tyr
atcotca Asp Arg Lou
§§§§§§§§ E %" blodechia! ﬁ%%%t@ao%n 275 280
goctgcoo@Sieecity £ tphs eqtongaacregea /el EaReay Pro Gy El
“a“a“Vaﬁttﬁaﬁ“@%t" ﬁ@ﬁa%g% aaFﬁ%"é“sz g Ely Pro Algt

Met Ala Trp Qu Sly Au Pro Met Arg Hs 305 310 315

@10 1320 Asn Lou Gy Sy Asn Lou Sly Asp Pro Arg Ala Arg
<z12> PRAl @ Val Ser Val 325 330 335 Pro Lou Sly Sly Arg Val

<213 Hupha Arg Phe Lou G n Cys Arg Phe Lou Phe 340 345 350
<400>7Ala Sly Pro Trp Lou Lou Phe Ser Gu lie Ser Phe lie

p Val 355 360, 365 KV Asn Asn Ser Ser Pro Al a
Mot Gly ‘T_fblﬁ“dg? Ley 3pr Prrr Lewbay kﬁ"d-e'lbﬁ?j'ﬁﬂl‘é{"go?'a 370 375 380 (12)
Ser Gly i.Eﬁmaszp uarnjsmnomelpye RpcPrnt U?s OysThve Asn Phe Ser Sir

Tyr Ala lé" %Iﬁeg Ghok’sp ApS Alei?eo a%gﬁégégo Psregr '(I)'h/rA\r g dy Gn Gn

405 410 415
Ala Ser st &erl Tre Stro DISPreThGIAyﬂ Opshr Ulf &valﬁrspuea lie Ile Lou Lou

5
Glu Ser deplﬂspl-ﬂv ALpO yAflaZﬂ'p‘b?ssPA a lGiyesel iv@ Mk Lou Met Lou Trp
65 Lou Loy S@0 435 440 445 Lys

Pra Lys 6lp Rlochly T b AP HoUedsp LLPIEAE 168 iscke Lou Thr val H S
Val Ala Lle@ualaﬁp TI4r5§]n4iﬁ5Ar§ AMadly BryoLe@lGly 14sp Thr Ile Lou lie

Glu Phe és ArgASSer Tyr ﬂ'g Fljgqurg T¥r EgrokrgAr Ag) m lArg Pﬂ"?S 470 475 480
Trp ?gﬁ Gly Trp Lys Asp Arg Trp Gly GiIn Glu ¥al Ile Ser Gly Asn
Glu Asp Pro Glu Gly Val Val Leu Lys Asp Leu Gly Pro Pro Net Vail
145 150 155 160
Ala Arg Leu Val ?Eg Phe Tyr Pro Arg ?la Asp Arg Val Net ?gg Yal
Cys Leu Arg ¥gé Glu Leu Tyr Gly Cys Leu Trp Arg Asp Gly Leu Leu
Ser Tyr }3; Ala Pro Yal Gly gég Thr Met Tyr Leu Ser €lu Ala Yal
Tyr %?3 Asn Asp Ser Thr Tyg Asp &ly His Thr ggé Gly Gly Leu Gln
Tyr Gly Gly Leu Gly Gin Leu Ala Asp Giy Val Val Gly Leu Asp Asp
225 230 235 240
Phe Arg Lys Ser gig Giu Leu Arg Val Trp Pro Gly Tyr Asp ;Eg Yali
Gly Trp Ser Asn His Ser Phe Ser Ser Gly Tyr Yal Glu Met Glu Phe
260 265 270
Glu Phe Asg Arg Leu Arg Ala Phe GIn Ala Met Gin ggl His Cys Asn
Ash HeE His Thr Leu Gly Aég Arg Lteu Pro Gly G&g Val Glu Cys Arg
ggg Arg Arg Gly Pro Ala Met Ala Trp Giu gl Glu Pro Net Arg gég
Asn Leu Gly Giy Asn Leu Gly Asp Pro Arg Ala Arg Ala Val Ser Val
325 330 335
Pro Leu Gly gza Arg Val Ala Arg ghe Leu Gin Cys Arg ggs Leu Phe
Ala Gly Pro Trp Leu Leu Phe Ser Glu lle Ser Phe |le Ser Asp Val
355 360 365
Val Asn Asn Ser Ser Pro Ala Leu Gly Gly Thr Phe Pro Pro Ala Pro
370 370 380
Trp Trp Pro Pro Gly 558 Pro Pro Thr Asn ggg Ser Ser Leu Glu Leu
Blu Pro Arg Gly gég Gin Pro Yal Afa Lya Ala Glu Gly Ser :ro Thr
Ala lle Leu Aég Gly Cys Leu Val Ala !le lle Leu Leu Leg Leu Leu
{le Ile Ala Leu Met Leu Trp Arg Leu His Trp Arg Arg Leu Leu Ser
435 440 445

(8)



Pro Pro Pro Tyr Gn GQu Pro Arg Pro Arg 61y Wnh Pro Pro
H s Ser 485 490 495 Ala Pro Cys Val Pro Asn Illy Ser
Ala Lou Lou Lou Ser Asn Pro Ala 500 505 510 Tyr Arg
Lou Lou Lou Ala Thr Tyr Ala Arg Pro Pro Arg Al a Phe
Lou 515 520 525 Ala GQu Asp Ala Lou Mh Thr Val 530

Lys Als éig&ﬁw%églakegl%! &bty t00R vaTatLre A  <213> Human

acoag agge@ctgto atctttactg ctgctgctct
Yal Pro Gy dergtie 4 '-etld geatﬂewgrse’oo Sydsat@ilg gacattttga
Pro Pro ﬁr@%r?%ﬁ@ Prb QO BKe taRd Iy%@f@g?fgﬁ ﬁeatggafogtg 120 ‘t
accat#8écag_ac ot gc agot cct ggt cagatt ocac
Ala Pro ?’@éﬁf,gpéﬁéﬂtmiéffg fga%aaéfc?a bt tggagagcag t gacggggat
ggggcct ggt gccccgoagg gtcggtgttt 240 cccaaggagg
<10 g ddgagtactt gcaggtggat ctacaacgac tgcacotggt ggotctggtg
Sits 15800 ggcacccagg gacggeat gc cgggggectg ggoaaggagt
<212> DNA ot ccoggag ctaccggctg 360 ogttactccc gggat ggt og

Qm"""ﬁ gctggatg ggot ggaagg acogct gggg tgagggagtg 420
<400> 8 at ct caggca atgaggaccc t gagggagt g gt gct gaagg aoctt gggoo

::gg:ggg %g{%g%&g taﬂctéﬁgtg cg w?&c!a% Q%L&&E a %g ; gf g? gf;

e S
CCCaagea agté%té% é ga‘a bot C mcgaot coa
cggzgggmaﬁ % ggmeﬂ;m 6idcoe: %gm gg t at ggggg
atctcaggﬁﬁ éﬁﬁ Jog gﬁiﬁiﬁﬁ dﬁiﬁ d et 9dish gac 720
goccgactgk ttt@cIyatay Ebo ? cge(taggiw at g aot at gt ggg
Sl %ﬁg%?ﬁtﬂ i R
CEgac
gt aa%ﬁ%‘z ¢ A T ?Sﬁﬁ%ﬁ?“@?t o obege 0000
tat t t gcctggg
E'Eggggggga g au:mt o GLER: M§ 3 Eddgzamna aacct ggg
ogtgtgiiﬁ g&ié‘@ﬁ §§§§f€ qeRseT e Eﬁtﬁ%ﬁﬁ Qﬁéﬂ%ﬁg 1%% ggc 1020
gaaatctcoeg gﬁstt@tgg@ ab taeﬁtgﬂ&o@ magtatgeacettat 114gcgg ggocot ggtt
CGEOCAgoen) %FPGF pagoag G%%g:ﬁ g% gt ggt gaac

i%éf%%%ﬁééi%ﬁﬁ%ﬁ’ SR EER AR e
sitonsolt Stetolts ot %“’%3 :azzcg@@m&%mséaﬁgccgagggga

cccaatggogetgmmcgagcat cc catc ggct goct gtp24 ggccat cat
cotgotcotg ctgctcatca ttgccctcat gctctggcgg 1320

<210> 9 Ctgcaot ggc goaggctcct cagcaaggct gaacggaggg tgttggaaga

g}g gg%ggagctgaog 1380 gttcacctct ctgtccotgg ggacactatc

<5135 ham&it Cat caaoa acogcccagg tcotagagag 1440 ocaocccogt
aocaggagco ccggactcgt gggaatccgc cccactctgc tooctgtgto

400> 9 1500 cccaatggct ctgcgttgct gotctcoaat ocagcotaoo

Met Gly PECEIL (lDeI IeotSeugg@aaﬁ:tiua.@u 1&ou Lg.omg\lscoc ct cgagcctt
Ser Gly MpOIIIQQspaI%?q_ysgel q-ﬁ Sheoﬁ%pa ﬁQQ agcysqu <210> 17 <211> 22
Tyr Ala ng Gly Met GIn Asp A‘r“g} Thr Ile Pro Asp S:r Asp |te Ser .

Ala Sg(rJ Ser Ser Trp Ser Agg Ser Thr Ala Ala Agg His Ser Arg Leu

Glu Ser Ser Asp Gly Asp Gly Ala Trp Cys Pro Ala Gly Ser Yal Phe

65 70 75 80

Pro Lys Giu Glu Gég Tyr Leu Gin Val Agg Leu Gin Arg Leu Hsijg Leu

Val Ala Leu ‘{Stll Gly Thr Gln Gly %g His Ala Gly Gly ll.elzg Gly Lys
Glu Phe ?nlag Arg Ser Tyr Arg I‘.gg Arg Tyr Ser Arg ?gg Gly Arg Arg

Trp NMet Gly Trp Lys Asp Arg Trp Gly GIn Glu Yal lle Ser Gly Asn

130 135 140

Glu Asp Pro Glu Gly Val Val Leu Lys Asp Leu Gly Pro Pro Met Val

145 150 155 160

Ala Arg Leu Val ?gg Phe Tyr Pro Arg :,_I"a) Asp Arg Val Net fgg Yal

Gys Leu Arg Val Glu Leu Tyr Giy Cys Lett Trp Arg Asp Gly Leu Leu

180 185 190

'(9)



<212> DNA <213> Artificial Sequence <220> <223>
nucl eoti de sequence of primer 5 <400> 17 agagtggatt
tccctogatc to 22 <210> 18 <211> 20 <212> DNA <213>
Artificial Sequence (13) <220> <223> nucl eoti de
sequence of primer 6 <400> 18 agggtgtcco ttacgcacat

Ser Tyr ﬁnpAlaﬁlQ?I di Gﬁzmﬁe@f‘yr Led der uiPRA veg13> Artifici al

uence < 3> nuckesot i de sequence of TagMan
Tyr Led ‘ﬁF thedeq Thre QGS" ‘i'g "l'b@%’\gg Bt kP cgac agoc 24 <210>
Tyr Gly G’leLml?eml u Afiﬂéztﬂ%\'i ﬂ@lsd\lipl Ksp ci al Sequence

.%ﬁi Arg La(s gca' gﬁ%g Laﬁoﬂ% "°é€ﬁ%§enc?{’2ﬂgr ilger<512§4gﬁlz 20

Gly Trp Ste®>HtA|S$n Fhe Serager SbgiveYabGludeP @ P@23> nucl eoti de
Glu Phe é.seﬁ?g%eqrgobmﬁe %fémﬁuetﬁp@a ﬁiﬂlcﬁgea aggctg gattggag 18
Asn Met His Thr Leu Gly Ala Arg Leu Pro Gly Gly Vaf Glu Cys Arg
290 295 300
Phe Arg Arg Gly Pro Ala Met Ala Trp Glu Giy Glu Pro Met Arg His
305 310 315 320
Asn Leu Gly Gly Asn Leu Gly Asp Pro Arg Ala Arg Ala Val Ser Yal
325 330 335
Pro Leu Gly gig Arg Val Ala Arg ggg Lsu Gin Cys Arg Phg Leu Phe
Ala Gly Pro Trp Leu Leu Phe Ser Glu lle Ser Phe |le Ser Asp Val
355 360 365
Vat Agn Asn Ser Ser Pro Ala Leu Gly Gly Thr Phg Pro Pro Ala Pro
Trp Trp Pro Pro Giy 258 Pro Pro Thr Asn gge Ser Ser Leu Glu Leu
Glu Pro Arg Gly Gin Gin Pro Val Ala Lys Ala Glu Gly Ser Pro Thr
405 410 415
Ata lle Leu lle Gly Cys Leu Val Ala [le [le Leu Leu Leu Leu Leu
420 425 430
lle tle Ala Lev Met Leu Trp Arg Leu His Trp Arg Arg Leu Leu Ser
435 440 445
Lys Val Leu Glu Ser His Pro Arg Thr Arg Ser Pro Gly Leu Val Gly
450 455 460
lle Arg Pro Thr Pro Leu Pro Yal Ser Pro Met Ala Leu Yal His Leu
465 470 475 480
Cys Glu Val Asp igg Pro Gin Asp Leu xsé Ser Leu Asp Phe Pro Leu
Asn Val Arg %58 Gly His Pro Leu kgg Val Ala Val Lys Ile Leu Arg
Pro Asp Alg Thr Lys Asn Ala érg Asn Asp Phe Leu ggg Glu Yal Lys
lle Met Ser Arg Leuv Lys Asp Pro Asn lle lie Arg Leu Leu Gly Yal
530 535 540
gzg Yal Gln Asp Asp Pro Leu €ys Met lle ghg Asp Tyr Met Glu gsg
Giy Asp Leu Asn Gég Phe Leu Ser Ala H;g Gin Leu Glu Asp L;s Ala
Ala Glu Gly Ala Pro Gly Asp Gly Glg Ala Ala Gin Gly Pso Thr lle
Ser Tyr Pro Met Leu Leu His Val Ala Ala GIn lie Ala Ser Gly Met
895 600 605
Arg Tyr Leu Ala Thr Leu Asn Phe Val His Arg Asp Leu Ala Thr Arg
610 §15 620
Asn Cys Leu Val Gly Glu Asn Phe Thr lle Lys |lie Ala Asp Phe Gly
625 630 635 640
Mot Ser Arg Asn Leu Tyr Ala Gly Asp Tyr Tyr Arg Val Gin €ly Arg
645 650 652
Ala Yal Leu Pro lle Arg Trp Met Ala Trp Glu Cys lle Leu Met Gly
660 665 670
Lys Phe ggg Thr Ala Ser Asp z;& Trp Ala Phe Gly Val Thr Leu Trp
Glu Val Leu Met Leu Cys gag Ala Gin Pro Phe Gly Gln Leu Thr Asp
8lu Gin Yal lle Glu Asn Ala Gly Glu Phe Phe Arg Asp 6in Gly Arg
105 710 5 720
GIn Val Tyr Leu Ser Arg Pro Pro Ala Cys Pro Gin Gly Leu Tyr Giy
725 730 735
Leu Met Leu Arg Cys Trp Ser Arg Glu Ser Glu Gin Arg Pro Pro Phe
740 745 750
Ser Gln Leu His Arg Phe Leu Ala Glu Asp Ala teu Asn Thr Val
755 760 765

<2102 19
<211> 2301

(10}



<213> Artificial Sequence <220> <223> nucl eoti de
sequence of TagMan probe 2 <400> 22 cccaat ggot
otgcgttgct go 22 <210> 23 <211> 27 <212> DNA <213>
Artificial Sequence <220> <223> nucl eoti de sequence
of primer 9 <400> 23 atgaattcog ggctcccctc ggccttg 27
21> pNe210> 24 <211> 648 <212> PRT (14) <213> Hunan <400>
<213> Holsh Met Gy Pro Qu Ala Lou Ser Ser Lou Lou Lou Lou Lou
o0y 1obouU Val Ala 5 10 15 Ser Gy Asp Ala Asp Met Lys Gy
HlsPheAs ProAIaLs Cys Arg 20 25 30 Tyr Ala Lou

atggﬁ“"l ttﬁ@ gécaﬂr BB*KS ctSer%Asp [ie Ser
t 0
Sccatooe §§ i 5:5%@:: E§§a Eﬁaaﬁﬁﬁﬁ S The Ala Al

cacagcaggly tetBer 28er Asp Ay Asp

o igﬁz@ w@zﬁ et i o 70 7550

cgttacto bug R%SMOLOU Gn Arg

atctoaggeq e ﬁt@%jg ag ptt E 5% %y Thr Gn Gy
sooopaet A e et (et e offn Jhr&nga

acaatgtagetfatngg ?t W Asp lily Arg
srssghoty m%@ %ﬁa::ug aﬁssﬁm oA A
mta\/a gehga

g:g;gg%@ %3 ﬁg&%sﬁ&stcmm G u Asp Pro
oa Pr jkoPro Net Val

¢ Lgﬁ : ‘gzﬁg Eﬁ:

ggg::ggg’klé }EE; %ﬁi g0 G% Tyr Pro Arg

osteteccls @Q‘ 17%0 Cys Lou Arg
tet t t
Eg;:c:gc Gaﬁ:ﬂcc&éﬁ Vda %ga g cg 5§§ .é °§gtgAagmGI y Lou Lou

gagoocoagag EcCagcagoc cgtggccaag ECCEALEEEA gcccgaccgc catectcate 1260

gectzoctgg teeccatcat cotgotcotg ctgctoatea ttgococotoat pototggoeg 1320
ctgoactege zcagectcoot cagcaaggtc ctagagagec acccccgtac caggagecec 1380
gscctogtge gaatcogoce cactocgote cotgtgiceo caatgpetot ggtgcacctg 1440
tetgagetor acagocctca agatotggtt agtottgatt toccocottaas tgtgegtaag 1500
ggacacoott tgetggtage tztcaagate ttacggecag atgccaccaa gaatgecagg 1560
aatgatitcc tgaaagaget gaagatcatg togaggotoa aggacccaaa catcattoge 1620
ctgoigggoe tetetegtzca ggacgaccec ctotgeatga ttactgacta catggagaac 1680
gegcgacctca accagticct cagtgcccac cagotegage acaaggoags cgagggeges 1740
cotggggace ggcagectge goagggecce accatcaget acccaatgct goetgeatgte 1800
goagocoaga tcgeotocgeg catgogetat ctggocacac tcaactitgt acatcaggac 1860
ctggecacge ggaactgeot agttegegpaa aatttcacca tcaaaatoge agactttgee 1920
atgagcozga acctotatge tzgggactat taccgtgige agggocgege agtectzcce 1980
atcogetgga tZgcctggga gtecatocte atgegpaagt tcacpactze gagtgacgtyg 2040
tggeccttty gtetgacocot gtggpaggte ctgatgetot gtaggegccca gocctttgez 2100
cagctcacog acgagoaggt catcgagaac goggeggagt tottoogega ccaggegccge 2160
caggtetace tegtcocggce gootgootgo cogoaggzce tatatgaget gatpottogg 2220
tgctegagoe ggeastotga goagegacca coocttttoce agotgeatcg gttecetggoa 2280
gaggatgeac toaacacget g 2301

L2100 11

<211> 29

<212> DNA

<213> Artificial Sequence

£220>
223> nucleotide sequence of primer 1

<400> 11
aatiggaicc atgggaccag aggcootet 29

210> 12

<211> 30

{212> DNA

<213> Artificial Sequence

220>
€223> nucleotide sequence of primer 2

<400> 12

aatgaattct cacaccgtgt tgagtgcate 30
210> 13

211> 32

<212> DNA
<213> Artificial Sequence

()



180 185 190 Ser Tyr Thr Ala Pro Val Ay Gn Thr Met
Tyr Lou Ser Au Ala val 195 200 205 Tyr Lou Asn Asp
Ser Thr Tyr Asp lily H's Thr Val Gy Gy Lou An 210
215 220 Tyr Ay Ay Lou Ay Gn Lou Ala Asp Ay Val
Val Gy Lou Asp Asp 225 230 235 240 Phe Arg Lys Ser
<y Gn dulou Arg Val Trp Pro Ay Tyr Asp Tyr Val 245
<223> nud&ide Bbquen@d yf driiger Ser Asn His Ser Phe Ser Ser Ay Tyr
400> 13VaI Gu Not GQu Phe 260 265 270 6lu Phe Asp Arg Lou
Arg Ala Phe Gn Ala Net Gn Val Hs Cys Asn 275 280
cogotogag2 8Btectiga ehkzatepdodo Thr Lou Ay Ala Arg L@ Pro Ay Ay
Val Qu Cys Arg 290 295 300 Phe Arg Arg Ay Pro Al a
210> 1aMet Ala Trp Au Gy Gu Pro Met Arg H's 305 310 315

IR 8320 Asn Lou Gy Gy M Lou Ay Asp Pro Arg Ala Arg
213> Arvi¥idiaVabquspad Val 325 330 335 Pro Lou Ay dy Arg Val

<2205 Ala Arg Phe Lou G n Cys Arg Pho Lou Phe 340 345 350

<9235 nueNoRidPis¥qudneof brimek- QU Lou Phe Ser 61u lie Ser Phe lle
Ser Asp Val 355 360 365 Val Asn Asn Ser Ser Pro Al a

400> ) oy @y @y Thr Phe Pro Pro Ala Pro 370 375 380 Trp
tggotgecal loPagh¥zgta Bakledat | Y Pro Pro Pro Thr Asn Plag& Sar Ser Lou
Gu Lou 385 390 395 400 GQu Pro Arg dy Gn Gn Pro
gt isVal Ala Lys Ala GQu Ay Ser Pro 61u 405 410 415 Phe
g:g gggPro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys
<3135 nuiy © Ala 420 425 430 Pro Gu Lou Lou Gy Gy Pro Ser
Val Phe Lou Phe Pro Pro Lys Pro 435 440 445 Lys Asp
<400> 15 Thr Lou Met lie Ser Arg Thr Pro 6lu Val Thr Cys Val

Net Gly PHEGIudDS LehSor 460eu Vot LeBlpu MalLebSedl Aths G u Asp Pro Gu

va* é?s PQF ﬁf T Tvr, Vﬂl 4@@ 470 475 480 Asp Ay
i 8 Ar
Ser Gly Rp,fa B Wby yg"l'; eﬁgrlysa YPPA% pro Ag Gu Gu
Tyr Ala L@ 6y M85 GHOGp AQSThr Tier PrAdhep SerAspThle S8yr Arg Val Val Ser
Ala Ser S%kerLT?IFSeTWSp VAl TRt Kl S dOhld sePRQ 1395 510 Asp Trp Lou
50 nI|yL€$5GuTyr Lyso Cys Lys Val Sar Asn Lys Ala
ﬁég Ser Ser Asp Gly Agg Iy Ala Trp Cys P;g Ata Gly Ser Val ng
Pro Lys Glu Glu Glg Tyr Leu Gln Val Agg Leu Gin Arg Leu Hgg Leu
Val Ala Leu VYal Gly Thr G!n Gly Arg His Ala Gly Gly Leu Giy Lys
100 105 110
Glu Phe f?g Arg Ser Tyr Arg %gg Arg Tyr Ser Arg ?gg Gly Arg Arg
Trp Met Giy Trp Lys Asp Arg Trp Gly Gln Glu Val lle Ser Gly Asn
130 135 140
Glu Asp Pro Glu Gly Vat Val Leu Lys Asp Leu Gly Pro Pro Met Yal
145 150 155 160
Ala Arg Leu Val ?Eg Phe Tyr Pro Arg ?%8 Asp Arg Val Met ?gg Val
Cys Leu Arg ¥36 Glu Leu Tyr Gly ?gg Leu Trp Arg Asp ?&5 Leu Leu
Ser Tyr Thr Ala Pro Val Gly Gin Thr Met Tyr Leu Ser Glu Ala Val
195 200 205
Tyr Leu Asn Asp Ser Thr Tyr Asp Gly His Thr Yal Gly 6ly Leu Gin
210 215 220
-Tyr Gly Gly Leu Gly Gin Leu Ala Asp Gly Val Val Gly Leu Asp Asp
225 230 235 240
Phe Arg Lys Ser Gln Glu Leu Arg Va! Trp Pro Gly Tyr Asp Tyr Val
245 250 255
Gly Trp Ser Asn His Ser Phe Ser Ser Gly Tyr Val Glu Met Glu Phe
260 265 270
Glu Phe Asp Arg Leu Arg Ala Phe Gin Ala Net Gin Val His Cys Asn
275 280 285
Asn Met His Thr Leu Giy Ala Arg Leu Pro Gly Gly VYai &lu Cys Arg
290 295 300
Phe Arg Arg Gly Pro Ala Met Ala Trp Glu Gly Glu Pro Met Arg His
305 310 315 320
Asn Leu Gly Gly Asn Leu Gly Asp Pro Arg Aia Arg Ala Val Ser VYal
325 330 335
Pro Leu Gly Gly Arg Val Aia Arg Phe Leu Gin Cys Arg Phe Leu Phe
340 345 350
Ala Giy Pro Trp Leu Leu Phe Ser Giu {le Ser Phe |le Ser Asp Val
355 360 365
Val Asn Asn Ser Ser Pro Ala Leu Gly Gly Thr Phe Pro Pro Ala Pro
_ 310 375 380

(12



515 520 525 Lou Pro Ala Pro lie GQu Lys Thr Ile Ser
Lys Ala Lys Ay Gn Pro 530 535 540 Arg Qu Pro Gn
Val Tyr Thr Lou Pro Pro Ser Arg Asp G u Lou Thr 545
550 555 560 Lys Asn G n Val Ser Lou Thr Cys Lou Val
Lys Ay Phe Tyr Pro Ser 565 570 575 (15) Asp lie Ala

Irp Trp N@'Pro%g P%rﬁoﬁ&hms%n ﬁ%nsengsé{- L@; QiRlp G U Asn Asn Tyr
385 0 M Lou Asp Ser Asp

Blu Pro g §ivjlp Gl”h"é" ﬁ“ﬁ'e“Eck% W‘rﬁ’" 5@53"6@@ BO5 Ser Lys Lou Thr
Ala 1le L¥all 1e/@P CisyiSeu $e|rA|Arlge Trep.eﬁdn @i Dev@ey Asn Val Phe 610

1 5 tAfi s du Ala Lou His Asn
e e ﬁgg %?Leﬂsﬁ"’@%ﬁ és Tr@ E:%d‘e'é % %90 Ser Lou Ser Lou
Lys Ala e AreRro YAl UBysﬁlﬁﬁﬂl Lea AWO ¥al 2Bs k1Se 1044 <212> DNA
val Fro @ %s’i?rhw ey | RRR AR HbEgare Ag ggacoot gto atctitactg
465 goaagpst ggagat got 480 gacat gaagg
Pro Pro nga !Htﬁsg f’b‘a"rt’ gm%e g!’tﬂg'bﬁ"gd?%l ¥bct gggcat goaggacogg
Ala Pro 20a1 mQﬁtmp@aganamagtegqe@sequ.omo'tus oc agct oot ggt

Tor are 35 Bl BBt SR Ao gt e g 18 caot oot 9]

Ala Glu pakdggagdhaggagt actt goaggt ggat ctacaacgao tgcacctggt
0 ggot ot ggt ¥B00 ggcaccoagg gacggoat gc cgggggoct g
ggcaaggagt totcccggag ctacoggctg 360 ogttactocc

$1% 18 dggat ggt cg ocget ggat g ggot gaat gg accgot gggg t gagggggt g
$512> pyd20  at ct caggca at gaggaccc tgagggagtg gtgctgaagg
<213> tumarc ot t gggoo oocoat ggtt 480 gcccgaotgg ttogottcta
<a00> 16 CCCOOQggot gaccgggt ca tgagogtotg totgogggta 540

gagct ctatg got goototg ga ggat ga ot cot gt ott acaccgccco

“: | e S e st Bioiscorc
cocsn %‘mﬁ? Eﬁ“ﬁ%ﬁ%&é@ﬁéﬁﬁﬁ aggctatg o
gg&:gzgca@ta geaskg ASddctetza agatttot #£¢agt ggct a
e mﬁé Efnﬁ’ R T R
ﬁ:ﬁé:ﬁ:%ﬁﬁ%@% géf&ééa %""%

gcootgoc

éé%é::%gg Agcct agggg

23“5?3"3”‘“‘“ Nm : “’_A %“’P‘WC goo ccttggegge
gtggaatg% Qm ggtgg ;Qz:':':'.: ﬁ t tctttgcgg

aacctageef) @am g 1exdatgcq actadgedgo C1020 Oat ot ct ga

cgtgteact t; ? t

geastotoct Yo Qﬁfﬁﬁ%%ﬁz Qa £ geragientt guie. 5@9014’%8” tc 1140
ccgccagcse cotggtggce goctggcoca cotcccacca acttcagecag cttggagetsg

gagocoagag gocagcagec cgiggccaag Eoopaggega goccgaccge catcoteate 1260

gectgootgg tggocateat cotgotoctg ctgotcatca tigccctcat gototgeceg 1320

otgcactgec goaggotoot cagoaaggot zaacgpagey tgttegaaga gpagetgacg 1380

gttcacctet ctgtocolgz ggacactatec ctoatcaaca accgoccagg tootagagag 1440

coaccocogt accaggagee ccgpoctogt gegaatccge cocactetge tecotgigtc 1500

cocaatgget ctgcgttgct gotetocaat cocagcotace gootoottot ggccacttac 1560

gococgtoooe ctogageott cotggcagag gatgeoactoa acacggty 1608

<210> 17

211> 22

<212> DNA

£213> Artificial Sequence

<220>
223> nucleotide sequence of primer 5

400> 17
agagtggatt tcootogatc to 22
<210> 18
211> 20

<212> DNA
<213> Artificial Sequence

(13)



ocgccagooo cot ggt ggoo gcot ggccca cotoocacca acttcagoag
ottggagotg 1200 gagcccagag gooagoagoo ogt ggocaag
googagggga goccggaatt coccaaatot 1260 tgtgacaaaa
ct oacaoat g cocaccgtgo coagcacotg aactcotggg gggaocgtca
1320 gtottootot tccocccaaa acccaaggac aocctcatga
¢y totoccggao ccctgaggto 1380 acatgcgtgg tggtggacgt
{223> nugagicle aagaee glawdmr §agg t oaagttcaa ctggtacgtg 1440
<aoo> 18 98Cggogt gg aggt gcat aa tgcoaagaca aagccgcggg aggagcagta
oaaoagoaog 1500 taoogtgtgg toagcgtoot oaocgtcotg
agestetoos fbasergepict ggot gaat gg oaaggagt ao 1560 Z%agt gcaagg
t ot ocaacaa agocctocca gcococatcg agaaaaccat otccaaagcc
<§}?§ ég 1620 aaagggcagc cccgagaacc acaggtgtac aooctgoccc
2> ppcat ocoggga tgagotgaco 1680 aagaaccagg tcagcotgac
<213> Artéligi@D@@dncs aaaggctt ot atoccagoga catcgccgtg 1740
0> 920t gggaga gcaatgggca gccggagaao aactacaaga ccacgoctoc
<223> nucl3tigs t@gance Ji0flMan pFBYAROQQOLt cott ot t oot ot acagoaag
400> 19 ot caccgt gg acaagagcag gtggcagcag 1860 gggaaogt ot
t ot oat got 0 ogt gatgcat gaggctctgc acaaccaota cacgoagaag
tgoacotgtd ARetecmgaaiot coo t gt ct coggg W 1944 <240> 26 <211>
436 <212> PRT <213> Human <400> 26 Met 61y Pro GQu
<210> 20 Al a Lou Ser Ser Lou Lou Lou Lou Lou Lou Val Ala 5 10
gg}g I‘Js 15 Ser 61y Asp Ala Asp Met Lys 61y H's Phe Asp Pro
213> ArtHuﬁaL}z’e%ue@eS Arg 20 25 30 Tyr Ala Lou Ay Met G n Asp
205 Arg Thr lie Pro Asp Ser Asp lie Ser 35 40 45 Al a Sor
a2 nucﬁg{id§?%ue§£epof§ﬁﬁm p Ser Thr Ala Ala Arg Hs Ser Arg
u Ser Ser Asp 6ly Asp Gy Ala Trp Cys
400> 20 pro Ala Gy Ser Val Phe 65 70 75 80 Pro Lys Gu Gu
cgggcctcgfggééaa-Eyr LOU G n Val ASp LOU G n Al‘g LOUG H| S LOU 85 90
95 Val Ala Lou Val Gy Thr Gn Gy Arg Hs Ala Gy
1> 21 61y Lou Gy Lys 100 105 110 Gu Phe Ser Arg Ser Tyr
g}g 18 Arg Lou Arg Tyr Ser Arg Asp Ay Arg Arg (16) 115 120
t Ay Trp Lys Asp Arg Trp 61y Gn G u Vval
::;;; “’tﬁ%’ﬁa' Sl y Asn 130 135 140 Qu Asp Pro Gu dy Val
Lau L udy Pro Pro Met Val 145 150 155
2z ""°Ta'dd "5’" °§ H_g'ﬁ 8/ Arg Phe Tyr Pro Arg Ala Asp Arg
<400> 21 Val Met Ser Val 165 170 175

cggtaggcte gattgeae 18

{2105 22

211> 22

<212> DNA

€213> Artificial Sequence

220>
223> nucleotide sequence of TagMan probe 2

<400> 22
cecaatggot ctgogttgot go 22

Q10> 23

Q211> 27

<212> DNA

213> Artificial Sequence

<220>
<223> nucleotide sequence of primer 9

<400> 23
atgaattcog gegctoccete geoctig 27
<210> 24

<211 648
<212> PRT

(14)



Cys Lou Arg Val Qu Lou Tyr Gy Cys Lou Trp Arg Asp
Gy Leu Leu 180 185 190 Ser Tyr Thr Ala Pro Val Qy
Gn Thr Met Tyr Lau Ser u Ala val 195 200 205 Tyr
Leu Asn Asp Ser Thr Tyr Asp Ay His Thr Val Ay Gy
Lau G n 210 215 220 Tyr Ay Ay Lou Gy Gn Lou Ala
3> P Gy Val Val Ay Lou Asp Asp 225 230 235 240 Phe
Arg Lys Ser Gn 6lu Lou Arg Val Trp Pro Ay Tyr Asp
400> 24Ty \al 245 250 255 Gy Trp Ser Asn His Ser Phe Ser

Net Gly Foe6IuGl 1Y LduySer \Sarl LefrlLew MtLetGLdu Leheal 260 265 270 G u Phe

ou Al ¥ Ph @ Met G n 285 His Cys
Ser Gly ﬁ%ﬁ; Kls_,tn"yf\éﬁ’g SPEOSF njr Ica)ul'!% ’S?aAAFa Arg Lou Pro Ay
Tyr Ala ﬁg_ﬁiv\lm 6@ Asp @yasThArldp m&sm ASiDOle he Arg Arg Ay Pro

Ala Ser % §er'\4‘?—5 sé A’-‘&p ﬂOThQA%E M\r@h sE’:Ir freBi Arg H's 305 310
50 ouGIyAsp Pro Arg Al a

Gly Ser sﬁ(r QS”A’I%A 'Y éé‘r T’?/&Ys %5&@‘@ Ssulel 2o Lou Ay Gy Arg
Pro Lys G\V{ahlu/ulﬁT 1Qu BhﬁValLth widME LAV BisRke Lau Phe 340 345

ot e R R Gl Sy BB ORTh o Sorer o

Glu Phe Sﬂd SrelSeu TYE Are G:gynr'g"ﬁ)'r $ehdrehso GIBr &eMra Pro 370 375 380
Trp Mot G Prpé&:?af "Qe §°ﬁg9§g10é° ggalp ?g sbI 8y T Asn Phe Ser Ser

uPro AAig dy Gn Gn
Glu Asn PPr@)’"\%IV Va' Leuslym\Agp E@'wrpfr@!ﬁt\%o 6l u 405 410 415

145 i
Ala Arg LE’mﬁ.:A.spp el §r hsesArLLm sh Arg™alP Nt ger Asp Lau 6lu Asp
p sp <210> 27

Oys Leu *E%mﬁ‘iéﬁﬂép" {’“21 }Lwﬁggz‘fgﬁﬁgﬁﬁsqow 27

Ser Tyr Tort Kjg PaOCAGIA omollqttyr aéuwcset tGhcalg Vet got got ot t gt t ggoaag

e Lou MOARYRY S50 APGALAPIARARALL g L Ot gooas

' 0 accatccoag
Tvr Gf! Gh’c'agﬁ@&%gtl-e'oﬁbtﬁgmﬁtv |&§joﬁ'téﬂg{§9 gatt ooao t gocgccago

Pha Arg LysO€r atP D 0ARG val 99 gﬁ‘aﬂr hgﬁgg pgat ggggoot ggt
000 %gggg aggagt aot t

Gly Trp S@’oggﬁ'%% S’"%t?eg%égiga%’ Fﬂoﬁdwﬁ;@ﬂ‘ ot ot ggt g 300

Glu Phe Asp Arg Leu Arg Ala Phe Gln Aia Met &ln Val His Cys Asn
215 280 285
Asn Net His Thr Leu Gly Ala Arg Leu Pro Giy Gly Val Glu Cys Arg
290 295 300
Phe Arg Arg Gly Pro Ala Met Ala Trp Glu Gly Glu Pro Net Arg His
305 310 a1b 320
Asn Leu Gly Gly ggg Leu Gly Asp Pro Ags Ala Arg Ala Val Ser Val
Pro Leu Gly EAE Arg Val Ala Arg Phg Leu GiIn Cys Arg Phe Leu Phe
Ala Gly Pro Trp Leu Leu Phe ger Glu lle Ser Phe I!e Ser Asp Val
¥al Asn Asn Ser Ser Pro Aia Leu Gly Gly Thr Phe Pro Pro Ala Pro
370 375 380
Trp Trp Pro Pro Gly Pro Pro Pro Thr Asn Phe Ser Ser Leu Giu Leu
385 390 395 400
Glu Pro Arg Gly 262 Gin Pro Val Ala %ys Ala Glu Gly Ser zro Glu
Phe Pro Lys Ser Cys Asp Lys Thr His Thr Gys Pro Pro Cys Pro Ala
420 425 430
Pro Glu hgg teu Gly Gly Pro 3:5 Yal Phe Leu Phe Prg Pro Lys Pro
Lys gsp Thr Leu Met |le igr Arg Thr Pro Glu Xgé Thr Cys Val Val
XEI Asp Val Ser His 2;3 Asp Pro Glu Vai k;s Phe Asn Trp Tyr Va!
Asp Gly VYal Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
Tyr Ash Ser Thr Tyr Arg Val Yal Ser Val Leu Thr Val Leu Hls GIn
500 505 510 -
Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala
515 520 525
Ley Prg Afa Pro lle Glu ng Thr ile Ser Lys Ais Lys Gly Gir Pro
Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro ggg Arg Asp Giu Leu Th5

545
Lys Asn &in Val ger Leu Thr Cys Leu g;l Lys Gly Phe Tyr Pro Ser

(15)



ggoacooagg gacggoat gc cgggggootg ggcaaggagt tctoccggag
ot acoggctg 360 cgttaotccc gggat ggt og ocgctggatg
ggct ggaagg accgct gggg tgagggagtg 420 at ot caggca
at gaggacco tgagggagtg gtgotgaagg acottgggoo ococatggtt
480 gccogaotgg ttcgottota cocoogggot gacogggtoa

Asp e llgagpglh%ﬁﬁh;veggﬂgﬂ{} t@ln5l49 angﬁg%rpfﬁ: g got 9002859
a ctoc 0 aca ggggoag

Lys Thr %6 ggﬂ'f’g’g‘t L?%&?gé@ba"oﬁf g&?%" cgact ooa cot at gacgg
Ser Lys mahramg\ts;gLﬁ@Br Aggmggmgg%?cﬁham Adlgehggg t gt gggooag

t t t a he0 tttaggaaga
ser cys §e QQP@&%&% Agagi%rﬁgggscoagg{ot gt%gn a‘%t at gt ggg at ggagoaac
Ser Leu SESOEU A @acgﬁluttm coagt ggot a tgtgggagtg gagtttgagt

tt gacoggot gagggoottc 840 caggotatgo aggt ocaotg
. }25t aaoaacat g cacaogot gg gagcoogtct gectggcggg 900
<§1?> 104t ggaat gt o got t ooggog tggocot goo at ggcot ggg agggggagcec
<212> pNcat gcgccao 960 aacctagggg gcaaoot ggg ggacoccaga
<213> Hwge cogggot g t ot cagt goo octtggcgge 1020 cgt gt ggot ¢
<400> 25gotttctgoa gt gcogotto ot otttgogg ggooctggtt actcttoago

atgggace ?aaat otoot t oatoci):t (0] a at toctoto
gazsggaazsﬁz:%ﬁ copmai 135@(8:@ %5%8 Bico,Bot ot ggoo

accatcocdl (M dgtGad GAct@ad t B Ig SOt fet xagat cretdogQ @ot g 1200

S e %ﬁﬁﬁ%&ﬁﬁ dagsaitao
ggcaceca eg ggﬁ ct 3eog aggattao
ggmgtm mz% scwﬁ :g&;(recgcugggoo:g: 30 (17) <212>
gcccgaE% Egc gﬁﬁéﬁﬁt{ g 3> nucl eoti de
gagototalg qgigenicte ¢ sgqlguanm::t ucagg aﬁmt C cccaaatctt

tgtatt t t
sty o & é%mm b e
a
13
g:g:ggatc@fcc g ‘ig taacagggré cacaogc 1) gagcccggﬁit: %%ggat ggg accc ggagaoagg

gtggaat ctt tggecoctgec atggoctgge ageEggagec catgogocac 960
aacctaggge goaacotgee geaccccaga gooogegotg totcagtgcc cottggogee 1020
cetgtegoto gotttotgoa gtecogetto ctetttgoge gecootzett actotteage 1080
gaaatctect toatototga tetegtgaac aattoctetc cggoactgeg aggcacottc 1140
cegoocagoose cotggtggoo geotggooca ootococacca acttcagcag cttggagete 1200
gagoeccagag gocagcagos ogiggocaag gocgaggega gocoggaatt coccaaatet 1260
tgtgacaaaa ctoacacatg cocacogtgo coagoacote aactectggg gggaccgtca 1320
gtcttcotet tccocccaaa acccaaggac accotoatga totoooggac ceoteaggte 1380
acatgegtze tegtegacet gagecacgaa gaccotgagg icasgticaa ctggtacgtz 1440
gacggogteg aggtecataa tgocaagaca aagoogogge aggagoagta caacagoacg 1500
tacogtgtge toagcgtecot cacogtectg caccaggact gectgaatgg caaggagiac 1560
aagtgoaagg totocaacaa agooctcooa gooccoatog agaaaaccat cteocaaagee 1620
aaagggoage cccgagaacc acaggtgtac accctgocco catcccEgga tgagetgace 1680
aagaaccage tcagoctgac otpcotggtc aaaggcttot atcccagcga catcgoogtg 1740
gagtgggaga geaatgegsa pccgpagaac aactacaaga ccacgcctec cgtgctggac 1800
tocgacgget oottettect ctacagoasg ctoacogtge acaagagoag giggoagoag 1860
gggaaogtot totoatgetc cgtgatgeoat gaggctctgo acaaccacta cacgcagaag 1920
ageototooce tgtoteoogeg taaa 1944

<210> 26

<2117 436

<212> PRT

213> Human

<400> 26

Met Gly Fro Glu Aéa Leu Ser Ser Leu L?g Leu Leu Leu Leu V?I Ala

Ser Gly Asp Aég Asp Met Lys Gly Hég Phe Asp Pro Ala ng Cys Arg

Tyr Ala ng Gly Net Gin Asp A;g Thr lle Pro Asp S:g Asp lle Ser

Ala Sga Ser Ser Trp Ser Agg Ser Thr Ata Ala Aag His Ser Arg Leu

Glu Ser Ser Asp Gly Asp Gly Ala Trp Cys Pro Ala Gly Ser Yal Phe
65 70 7% 80

Pro Lys Glu Glu Gég Tyr Leu GIn Val ASB Leu Gln Arg Leu Hég Leu

Val Ala Leu Vai Gly Thr Gin Gly Arg tHis Ala Gly Gly %?u Gly Lys

Glu Phe Ser Arg Ser Tyr Arg Leu Arg Tyr Ser Arg Asp Gly Arg Arg
(16)




115 120 125
Trp ?gt Gly Trp Lys Asp Arg Trp Gly GlIn Glu Val [le Ser Gly Asn

Glu Asp Pro Glu Gly Val Va¥ Leu Lys Asp Leu Gly Pro Pro Net Yal
145 150 155 160
Ala Arg Leu Val ?Eg Phe Tyr Pro Arg ?;3 Asp Arg Val Met ?gg Val
Cys Leu Arg ¥gé Glu Leu Tyr Gly ?gg Leu Trp Arg Asp ?&5 Leu Leu
Ser Tyr Thr Afa Pro Yal Gly Gin Thr Met Tyr Leu Ser Glu Ala Val
195 200 205
Tyr Leu Asn Asp Ser Thr Tyr Asp Gly His Thr Val Gly Gly Leu GlIn
210 215 220
Tyr Gly Gly Leu Gly GIn Leu Ala Asp Gly Val Vai Gly Leu Asp Agp
225 230 235 240
Phe Arg Lys Ser gin Glu Leu Arg Val TEB Pro Gly Tyr Asp ;gr Val
Gly Trp Ser Agg His Ser Phe Ser ggg Gly Tyr Yal ﬁlurﬂ§5 Glu Phe
Glu Phe Asg Arg Leu Arg Ala Phg Gin Ala Met Gin gal His Cys Asnh
Asn Iet His Thr Leu Gly éég Arg Leu Pro Gly Giy Yal Glu Cys Arg
Phe Arg Arg Gly Pro Ala Met Ala Trp Glu Gly Glu Pro Net Arg His
305 310 315 320
Asn Leu Gly Gly Asn Leu Gly Asp Pro Arg Ala Arg Ala Vai Ser Vai
325 330 335
Pro Leu Gly Gly Arg Val Ala Arg Phe Leu Gin Cys Arg Phe Leu Phe
340 345 350
Ala Gly Pro Trp Leu Leu Phe Ser Glu Ite Ser Phe Ile Ser Asp Val
Yal Asn Asn Ser Ser Pro A;E Leu Gly Gly Thr Phe Pro Pro Ala Pro
Trp Trp Pro Pro Gly Pro Pro Pro Thr Asn Phs Ser Ser Leu Glu Ley
385 390 355 400

Giu Pro Arg Gly Gln GIn Pro Val Ala Lys Ala Glu Gly Ser Pro Glu
405 410 415

Phe Asp lle Lys Leu |le Asp Thr Yal Asp Leu Glu Asp Tyr Lys Asp
420 425 430

Asp Asp Asp Lys
435

<210> 27
<211> 1208
<212> DNA
<213> Human

<400> 27

atggeaccag aggcoctetc atotttacig
gacatgaagg gacatttiga tcotgocaag
accatcccag acagtgacat ctotzettce
cacagcaget tggagageag tgacggggat
cocaaggagg aggagtactt goaggtggat
gEcacocagg gacggoatgc cegeggecte
cgitactooc gggateggtog ocgotggatg
atctcaggca atgaggaccc tgagggagte
geoogacigg ticgottota cococggect
gagotctatg gotgoctotz gaggeatgga
acaatgtatt tatcteagge cgtgtaceto
gecgeactge agtaigggge totgggccag
titagganga gtoageagot gcggetotge
cacagottct coagtggcta tgtgzagate
caggotatge aggtccactg taacaacatg
gtggaatgte gottcoggeg teEgocctgce
aacctaggee geaacctgge ggacoccags
cgtgtgegoto gotttetgca gigocogottc
gaaatotect tcatctetga tetgetganc
cogccagess octgetggcc goctggoooa
gagoccagag gocagcagec cgtggccaag
cttatcgata cogtogacct cgaggattac

<210> 28
<211> 30

ctectectot tgeteegcaag tggagatget
tgocegctatg coctgggcat goaggacceg
agetectggt cagattoccac tgocgoccge
ggggoctggt goocogoagg gtogetettt
ctacaacgac tgoacctget ggctctgete
geoaaggagt totoocggag ctaccggote
gectggaagg accgotggeg toaggaggty
gtectgaogg acottggegcc coocatggtt
gaccgggtca tgagogtcte totgogggta
ctootgtett acaccgocco tgtggegeag
aacgactcca cotatgacge acatacogtg
ctggeagatg gtztgatege gctggatgac
ccapggotate actatgigee atggageaac
gagtttgagt ttzaccggct gagggcctic
cacavgctigg gageccgtct geetggogee
atggootgge aggEEgagce catgegocac
gocogggote totcagtgce cctiggogege
ctotttgoeg geccotgett actettoage
aattoctetc cggcactgeg aggoacotto
cotoccacca acttcageag cttggagoetg
gocgagggea geoocggaatt ogatatcaag
aaggategace acgataag

an



<212> DNA
213> Artificial Sequence

<220» .
<223> nucleotide sequence of primer 10

<400> 28

aattgaattc ccczaatcti gigacaaaac
<210> 20

211> 29

<212> DNA

<213> Artificial Sequence

<220> -
<223> nucleotide sequence of primer 11

<400> 29
aattctogag tcatttacce gpagacagg

(18}

30

28



