DESCRI PTI ON ANTI - er bB3 ANTI BODY 5 [ TECHNI CAL FI ELD] [000 11 The present
invention relates to an anti body or an anti body fragnent thereof which
recogni zes an extracel lul ar domain of erbB3 and inhibits EG--Iike

| i ganddependent phosphorylati on of erbB3, a DNA encoding the antibody or
the anti body 10 fragnent thereof, a method of producing the antibody or the
anti body fragnent thereof, a therapeutic drug conprising the antibody or
the antibody fragnment thereof, dAdCRETIAPRULI ¢ application using the

anti body or the antibody fragment thereof. [BACKGROUND ART] 15[ 0002]

erbB3 is a single pass type transnmenbrane protein which belongs to

epi dermal growth factor receptNIil-BEEERNTIBODY (Non-Patent Documents 1, 2,
and 3). The -thee-dinmensional structure of erbl113 is simlar to that of
EGER, Her2, and erbf14, and the extracellular dormain thereof is constituted
W t hg fOl{TE@pymc&Lspi@Lqﬁure including 20 domains 1, 2, 3, and 4 from

N-term nal. EGER fam |y nol ecul es other than erbB3 have i ntracel | ul ar

ki nase donmai n§000dhd ki nase activity is performed when their receptors are
activated, but t (o) e ki nase
activity. [00 g% %%%%r %%’g}ggc I%%ga %%‘HOP 853? %‘%t%gg%gtg wgﬁgﬂgﬁéeﬂqknom

whi ch i nrdhcldmcbgmmszﬁmga@dﬁutag domsnmf@rbBﬁ s inhibis EBE-Bieligande | i gand

beregulin binds .to er 0S r e ECER fam |y
£ or s ng AoRKRES sy e it @PHa DRATRAGIR SO LBH et Bt cor. 5
ph0§Qhatf%gﬂeﬁﬁﬁ@re@?'a&n&hﬂ@%?ﬁroéﬂ@a@ﬂ{e a@_ﬁBo@Cdﬂt!dﬁﬁlﬁmod?mﬂg&enﬂhsnegﬁal i ng
cascade I n which EGER fam ly (EGER . fler2, @g g‘ﬁ | ike) other than crbl33

i s act i aherdpeniis dres eHepsingihs gnbbody\ns tastibedy ByEitHRICPh §%hd, erbB3 is
consequ Hefe bigoddy JrdshRap@erdd Akt arc

acti vat gtg%rk%%lgg%ﬂ%%g%égg%?%acl)%?g{ll%ed %y exhgus ivel yeanal yzing the
affinity between the intracellular domain of EGER fam |y nol ecul es and
signali } Vi ing protein arrays strongly suggest that anong the
ECER fa%&%ﬁ?@@éw rbB3 particularly shows high affinity with the PI3
ki nase and pl gg(mzan inportant role in activating the PI3 kinase (Non-Patent

Do t 4). bB3 has b | ved i
maki ng. canter DR 4 RAIC DRI BB A B CBPT RSBt S BR ut nent

55 and ow{m&%} recep tm (ﬂﬁr}tgaﬁnb@qmoﬁlﬁwnt Deduwhbrat 1] 1 aeld 6y - Tl@@lhﬁeant

tunors, tunor cel giro in the presence of a dru
T

hepat ocﬁlmeﬂfgﬁlmklﬁﬂﬁuqt@‘@l%cﬂ @ﬁt%iaf e ﬂ@’f%@FWW%%}%ﬁng 5 n '°0ryl atiou of

or ggg %ﬂaga@mtd Mﬁbf g)coggméﬂe@%h“{sar-a&ﬁ&ﬁ@&@aa;ehﬁcz&&ngxpr ession of

20  domains 1, 2,3, and 4 from N-terrmnai BGFR family molecules other than erbB3 have

imtracellular kinase domains, and kinase activity is performed when their recepiors are

activated, but the intracellular domain of erbB3 does not have the kinase activity.
[0003]
Regarding aetivation of erbB3, two pathways are known which include 1. a
25  signaling cascade in which erbB3-specific ligand heregulin binds to erbB3, erbB3 is
phosphorylated due to other EGFR family forming a hetero dimer with erbB3, and then
a phosphatidyl inositol-3 phosphate kinase (P13 kinase) and Akt are aclivated, and 2. a
signaling cascade in which EGFR family (EGFR, Her2, or the like) other than erbB3 is
activated due to the binding or overexpression of the ligand, erbB3 is consequently
30  phosphorylated, and then the PI3 kinase and Akt are activated.
[0004]
"The results obtained by exhaustively analyzing the affinity between the

intracellalar domain of EGFR family molecules and signaling proteins by using protein



[ 0006] There are several reports on correlation between the
expression of erbB3 and prognosis of cancer. Chen et al. (Non-Patent
Docunent ?) sel ect 5 genes (DUSP6, MVD, STAT1, ERBI 33, and LCK) highly
correlated wth the prognosis of lung cancer, 15based on the results of
array analysis, and erbB3 is included in the selected genes. [0007]

I n i mmunohi stol ogi cal anal ysis, the expression of erbl33 is reported to be
a poor praghssigty fuggesstha hmong theckl fartiljomoRatiznt crbbs pasiotlagy .

Mul | cr-Tidow et at .(Non; Bat .Docunent 9) .1nvestigat.ed kinas lating to
et ast asPeTop E R BARR FR T iRE A0 B S PR SRR G UBR e BRLES s

i dent i f ileghst ]ngxePatehhli)badlé@me).hInghtem 9&&&,&%@?&1@&3’&?&1& ktg:oﬁh@t@l&f di stgnt o
net astasi s .after I NSR an RK1.. The expr.ession,o rbB3 is reported to be
a poor pREYYSIRireakingsares iR ﬁ%%%%n*&%%EG%PNaﬁl-bﬁaf V- en NER% and

ovar an £apegr (Non-Patent Document 11) in addition to lung cancer. [0008]
25Regardi ng anti-erbB3 anti bodi es, an anti body whi ch inhibits binding of
heregulin to ¢#HE3 (Non-Patent Docunent 12), an antibody which does not

bind with erb nd_erhB. peciticall .0 LLh.aerhl .Pat ent
bocament 1) Arba eSS sh i Y arohRn bt bbbl e e Rt BT o s

i nter ac]tt{]_@lljresé?ﬁé efih dRgcdime@nt hePhtocyn gaonwthifadyr mh&';?dir (b]ﬂ(‘jﬂi%ow\lsdet} dah&ts) & whi ch
extracel | ul ar donain. o rhB3_(Patent Document 3), and 30 gn anti body iC
b1 nde.  PESRIORARTOLSFORS DR P AR e ol G et BRI Dphosphor vl at 1 on
of epbB3x(RalisNbr HOBYTRBL-PHenfDSciBRAGIed. [CI TATION LI ST] [ Patent

Docunent | [0009& Pat ent Docunent 1. U. S. Patent Docunent 2: U S. 5Patent

Docunent 3: WHP0U6At ent Docunent 4: WO [ Non- Patent Docurent] [0010]
Docurent 3: MO PATER BocdeEnt #9 Rano ot Ger BeeuRant s SHE RAE b
Doc unentprégnobiend Patcent ChocetmbriNo:-PaNoh DBetmantt 7Dedoetergenss (INGBPRat ent
Documenty ;R LA elfsn Mand 0@ i gt FI80G L B8 AL i SANGShsis SRRy chker,

1%  based on the results of array analysis, and erbB3 is included in the selected genes.

10007]

In immunohistological analysis, the expression of erbB3 is reported to be a
poor prognostic factor of lung cancer (Non-Patent Document 8). Muller-Tidow ¢t al.
{Non-Patent Docurnent 9) investigated kinases relating to metastasis of lung cancer by

20  array analysis, and as a result, erbB3 was identified to be a third gene highly correlated
to the risk of distant metastasis after INSR and NTRK1. The expression of erbB3 is
reporied to be a poor prognostic factor in breast cancer (Non-Patent Document 10} and
ovarian cancer {Non-Pateni Document 11} in addition to lung cancer.

10008)

25 Regarding anti-erbB3 antibodies, an anfibedy which inhibits binding of
heregulin to erbB3 (Non-Patent Document 12), an antibody which does not bind with
erbB1 and erbB2 but specifically binds with erbB3 (Patent Document 1), an antibody
which inhibits heregulin-dependent erbB2-erbB3 interaction (Patent Document 2), an
antibody which binds with the extracellular domain of erbB3 (Patent Document 3), and

30  an antibody which binds to a domain 1 of erbB3 fo inhibit heregulin-dependent
phosphorylation of erbB3 (Patent Document 4) are reported.
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IN?j/EI\ﬂ'I ((;J\qc [PRﬁBﬁm&:ﬁ:@zﬁEz B.(S.‘FE?nﬁ\{o'B-IEO SDOZENTI ON] [00|1|1] I | '(Ij'_here is
a deman or t her apeut i r or, er pressing cell-rel ate i seases.
According to 8‘2‘%‘1‘& ? Gﬁgﬁ'ﬁﬁ Ptgj?ég %sti ble to provide an antibody
or ag 30anti b?g%n§pagﬂ%&3twﬁgpﬁommgg nhi bits EGF-1ike |igand-dependent
phosphoryl ati on of erb a DNA encodi ng*the anti body or the anti body

f r agnment theré’éﬁemaomq%d WOBr-dH8é109§24 he anti body or the antibody

f ragment.,4 t ment net hod using the antibody or the anti body
fragrrenth‘to gageg{[)oa"%&ﬁ?t her apeuti c drug conprising the antibody or the
ant i body fragp@H®]t hereof. In addition, accordl ng to the present invention,

it can provid i n |ont I n nti.; erhB3 an [ MEANS
FOR SOLVI NG Tﬁ@ﬂ%@é@ 5%?%/ #ﬁ%% "f’i‘ﬂ“?%ej?hq? 24’@4?21 to the
fol bow mgof7bs. to (15). (1) An ant i body or an ant i body fragnent thereof
whi ch speci fi cal ll%/ bi nds to an_extracel | ul ar %orr%i n OL%erbB3 and inhibits
epi der mal gr ontoR-Taigt Slocpment 2: IN%PIthélnc?&gﬁé BEHRSh b mer3A®alt-on of
erbB3. 10(2) Apnawtkdeshtudiehch IBREEN EC& 1Y, nhk RES claledMm@st 5 argldall ar
domai n of erbB3 and inhibits bot'h erbB3-specific Iéﬁgand dependent

phosphoryl at i diendfatent bRGumenk 4bB3-R.Shetisl.i Naturgaf |4ﬁ8e}:f§nﬂbnt
phospor yi at | g0 bt S, AL PROY. 87 siSoamppoly, fRapent ¢ her eof

described in erein phosphory ron o
phosphoryl at i Mneﬁatmmuﬂem@cﬁergmﬂﬁ Yretadl., Naasé, 2060, 445943041 sel ected from

et Wbt B g S L B BT A 6L 958, T

factor-like gmwtﬁhtér@gdeﬁmeﬁﬂﬁfﬁ@é)w ewl fn@uﬁ%kndn 2004) sdtreant i body or the
anti body fragnent_thereof described in any one of (1%%@0%)é wherein the

extracel | ul ar Negriatent dtocampP: Muligs-Tadaw Ge B 1AM, Sanees WW ng at

| east ong domain selected froma donmain 1 consisting of an amno acid

20 Non-Patent Document 10: Bieche L et al., Int ] Cancer. 2003, 106, 758-65.
Non-Patent Document 11: Tanner B. et., al. J Clin Oncol, 2806, 24, 4317-23.
Non-Patent Document 12: Chen et al., J Bio Chem 1996, 271, 7620-7629,
1996,

25 [SUMMARY OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]
[0011]
There is a demand for a therapeutic drug for erbB3-expressing cell-related
diseases. According to the present invention, if is possible to provide an antibody or an
30  antibody fragment thereof which inhibits EGF-like ligand-dependent phosphorylation of
erbB3, a DNA encoding the antibody or the antibody fragment thereof, a method of
producing the antibody or the antibody fragment thereof, a treatment method using the
antibody or the antibody fragment thereof, and a therapeutic drug comprising the



sequence from positions 20 to 179, a domain 2 consisting of an am no acid
sequence from positions 180 to 328, a domain 3 consisting of an amno acid
sequence from positions 329 to 487, and a domain 4 consisting of an am no
acid sequence frompositions 488 to 643 in the am no acid sequence
represented by SEQ I D NGO 3. 25(5) The anti body or the antibody fragnment

t hereof described in any one of (1) to (4), wherein the antibody is an
ant i bodynseddyotrdbe dntbody fimgiont theveol) [reddditeon edcording to the¢ ayesemt ant i body or

an anti body..fragnment t.hereof. which conpetes, w th |.east. one anti body
lone. santbriet FHBrabine s bintiort e B e T ety sffRny "Cl ne, & 920104
anti body clone, and a 1126 anti body cl one, 30(b) an antibody or an anti body
fragnent_ t her eof i i it i tope conprising an epitope bound by
at Ieasﬂkgﬁgﬁg%Fﬂ%géiggﬁgﬂgﬁggkégﬂgﬁﬁgEon1the 1153 anti body cl one, the
12514 anti bodypghgne, the 920104 antibody clone, and the 1126 antibody

C)

cl one, an antibody or an antibod frg{gment t hereof whi ch binds
with an cpit og&icwrisent ingentine relalge togtde follovdps {oge (bdund by at | east one

anti bod | £ I | _ i . . 12511 anti body

ol one. hE SEEBRIET FB sy S0 RRL VIR KoL RRE ARG ™ T The
ant i bodyexuacel i domiatnosf\er B hgmkinhibith epidefmad gsovth Hadon (P GHNylikedizand- (1) to
(5), erein.th ntipo is any one of antibody selected from an

ant i bodﬁeeﬂ%’t}ﬁ@“ﬁ@m{;ﬁaﬁ?ﬁ Pgﬂgég’heavy chain variabl e region (hereinafter,
desgpi beg) agn Miibody WILESecERADY bBUHS dnhaxnasiintraohtirseuBBE and epr esent ed
by SEQ I.D NO 57 a% an anti boda | i ght chai \éﬁ{r:labl e %ﬁgl 0 gggrei nafter,
descr i béahifds kath ef Joense 1cdRp Tdﬁli’_ ?Ilt(?i"lf’ 0, tﬁ@@(ﬁr @Efﬁ"é " represent ed
by SEQ B4 ggmd@igd%ﬂgggﬁ?%gﬁgmgﬁqgemgm conprising the amno acid

sequence’ r epr esent ed "by 69 and an VL conprising the am no acid

sequencd3) eﬂf]eesﬁboéjdome?ﬂ@d@m*; thareofesctibetyinddhpr (2% ng an Vljl
conprising the . anm.ng agi d.sequence I S : SE an VL
conpri sing t he' h&FﬁW‘igwé%’lOﬁ) hsogaﬁté%cgf Cr@gé g‘ispglﬁ%@%r@éu%g% %ﬂ%&%@e@dﬁn nd an 15
gnt iéggdlwgcm ﬂ“q&gﬂg&icrlggaﬁﬂb é\ﬁ@tm gt iepigteirz]ﬂae ga;ﬁ*ﬂxdaﬁqn&@ﬂ(ﬂ@qm&ame’omﬁng ese tnt gdb
y i an coppri sing m no aci equence .represented by
SEQ I D NEP'Y .faciew(bi% - BRBBATEHn ecaE R SRy Hin, PSSR BEAPE r agrent

t her eof Lerahilngewil a@tﬂy—uﬁ@gre%h@é&ert(ﬂﬂ-ﬁhp),%ﬂﬂ.&heguﬂﬁt hod of producing the

anti body or the antibody fragnment thereof described in an¥ one of (1) to

(6), coripliBieraptibedy euthe gptibodyEassrcat tharpol descaberbiy asy oppoF Bdde(Hg a vect or

conpri si ng t he; A, m; i : GR dertid i to formand
accumul at e tbgv ant | E%?)q/{q%r t %mgﬁﬁ%%%%?ggﬁe%&ﬁ%%ﬁghﬁlﬁscri bed in any
one26f (chinprising6y least wwwldoumas) sedastbdfSpunidoiang] cdnsisting pbatgmino ackk ant i body
fragnment thereof front t C ure. (9) An.anti body conmpeositli conpri si ng:
2 TPret SaurEEAYTGo s AB Do) MePmaEheORE R of SR BhtUiten At | cas
one doneidin pediastcIBoitb 308 a domah B chngishyl Elahnenied add s@fiens: fehd sequence
frompositjons_20 to 179 3 do,n'%ri n 2 consjsti ng of, ,.an am nQ aci d sequence
f r om podioFitigns 348 137 aika domap 4 FIRESNEPIATTERIES Arig SEAVCREE BAPno aci d

Sequenc?ofsﬁ%m P95t $ONE 1R2MinG 248 heqiie RpHRBREMHH SEQNS) U9 of an amino
aci d seduence frompositions 488 to 643 in the ani no acid
25 {5) The antibody or the antibody fragment thereof described in any one of (1) to (4),

<

wherein the antibody is an antibody selected from the following (a} to (c):
(a) an antibody or an antibody fragment thercof which competes with at least
one antibody clone selected from a 1153 antibody clone, a 12511 antibody clone, a
920104 antibody clone, and a 1126 antibody clone,
30 (b) an antibody or an antibody fragment thereof which binds with an epitope
comprising an epitope bound by at least one antibody clone selected from the 1153
antibody clone, the 12511 antibody clone, the 920104 antibody clone, and the 1126

antibody clone,



sequence represented by SEQID NGO 3 in the extracellular domain of erbl33;

and a second anti body or an anti body fragnent thereof which binds
with a domain different fromthe domain bound by the first antibody. (10)
The anti body conposition described in (9), wherein the first

anti body or the antibody fragnment thereof is an antibody or an 5 anti body
fragment thereof which binds with the domain 2 or 4 in the extracellular
domai n of er bB83an@ttdhodpve aanniibaiyyfi figmqnbﬁiﬁrfiod)w}ﬂéldnndmamcmlmpeor (10),

or an vt Boag AR SHibpEb S A R A BRET R NRRR 1888 T e
extrae, ekﬁwhlafboﬁﬁdmmm the 025 6r HffiBody didhe, Thed 104 badyodyaiypes hdd ma descr i bed

in any nf of.é%& o (11), wherein the first anti body or the
ant i body 4% ‘W@r eof is an anti body or an antibody fragnent thereof

sel egt edg %@ahﬁ@oéyoéﬂt@é"ﬁrﬁﬂao@?)ﬁak&eﬁﬁhﬁreof desombed in gty bad o?{l%@eﬁ@) hbody or an
ant i body fragrrent her eof whi conpetes with a 26" 15ant i body ¢l one,

(b) an anti bol%he@in@ﬁ 38‘(%1?@45(}@!?113‘ @wféﬂiib@mfﬁvﬁ‘ﬁmﬁnﬂﬁﬁﬁWYw th an epitope
|
ot} boasORpRing Bh bABSAONRE, S W LIRS AR MGRMAG B6bed e vEL ) B0 i e
is the smﬁcm;}msmg émlanmp@adudumjzehge tehesdt@bbpBEQUDAYO 7ome . an20( 13) The
ti bod d bed wher ei
e sec NP IR S Ts FRtmBas e o femtot ey Lo e romRiFBBay or an
ant i odyhd sﬁﬁgm&u sthenedteps@ted 8¢ SEQIID NesY, ah halbaly dolprisig(@@)VH

(a) an anti body or an ant.i body fragnent t her eof whi ch cometes with a 1153

ant i bodyo@pgsag the amino acidiFpquencerpieeried By SER B PHRndiaahent t her eof
whi ch b'cm?nmag m@a?nlﬂela&e@e%&ﬂer@fepﬁs&&e@ﬂy Sft z@pﬁobwagam e 1153

anti body c n antibody or” an anti bod fra t thereof
whi ch bm@srlmghnéfrii@pnpm%mqlanhm acifl hes|USBePE CPIS S bspSE d&lﬁ@@ﬁd by the

1153 ant| 5’ i("Lctl,t::p ism(igetflia am. 1%0@01:?‘50%&&38 L}%P%é{e?ﬁbg%;ﬁggig %Sz% ra?xl ated to

an er b133° & predaii 71N conp05|t|on
descki badtﬁnmiy&nmpmmg@h \(IQ):ompnéli@)’ne amino acz(ikEQueﬁb@rﬁpiBﬁsbmdé te8EQ bed in

14 ease telated to an, er bB3- e SSi 1S cancer.
(16)" A" BPOEBaE rb s Tt SRE LS ST SO B o PR B RLRi ng cel |
conpri SiNt®ty4. t he anti body conposition described in any one of (9) to (13).

[ EFFECT OF THE | NVENTI ON] [0013] S5Accor di nigr to the present invention, it is
possi bl 7 & PGy PRreding thh eRieely os thegmtibody fragment thereof deseribed in any

one of (1) to (6).
20  (8) A method of producing the antibody or the antibody fragment thereof deseribed in
any one of (1) to (6), comprising:
culturing a transformant obtained by introducing a vector comprising the DNA
described in (7) into a cell in a medium to form and accumulate the antibody or the
antibody fragment thereof described in any one of (1) to (6) in culture; and
25 purifying the antibody or the antibody fragment thereof from the culture.
. (%) An antibody composition comprising:
a first antibody or an antibody fragment thereof which binds with at least one
domain selected from a domain 1 consisting of an amino acid sequence from positions
20 to 179, a domain 2 consisting of an amino acid sequence from positions 180 to 328, a
30 domain 3 consisting of an amino acid sequence from positions 329 to 487, and a domain
4 consisting of an amino acid sequence from positions 488 to 643 in the amino acid

sequence represented by SEQ 1D NO:3 in the extracellular domain of erbB3; and



anti body fragnment thereof which recognizes the extracellular domain of
erbB3 and inhibit EG--Iike |igand-dependent phosphoryl ation of erbB3, a DNA
encodi ng the anti body or the antibody fragment thereof; a nethod of

produci ng the anti body or the antibody fragnment thereof, a therapeutic drug
conprising the antibody or the antibody 10 fragnent thereof, and

t herapeutic application using the anti body or the anti body fragnment

t her eof . [ BRI EFcBESCRUPTLON @FrDRAYY fashedtoiptad WsthFbigds vithkidpmai a) shows

t he stat ' I N guanous carcinoma cell |ine
A431, m‘uﬁgg‘feflgﬁéefgﬁ‘%w%@‘é%@W&%‘%ﬁﬁ%‘iﬁf ebB3 antibody. Fig. 1(b) shows
t he i nhi(hi} cFhe mtibedy cafpdshinatekdritedim(P)ebB3 anti body on heregulin p
(HRGP) - dependent phasphoryl ation of erb nd Ak hasphotyl ation in the
human squar nodShec A OREATDPH P (e <R T ibeROf ALY S g |

a- degendgfiboRPRASSEN Attt I0eh bihe with 9 dovhR 29 AUk tRedx@am julr! 3- dependent
phosphoryl ation, and phosphoryl ated erbB3, total erbB3 proteins,

phosphor gl @RB3. and total Akt proteins are shown fromthe top.

Mor eovery, ant J : i e uppernost portion of the

| ef t anq(l%)lt gﬁ&@ﬁgg@%@dgﬁ%&é%ﬂ%@qx%?)oﬁlgndg (b) show the inhibitory

ef fect of the vdrtdin bhermporet HBBo@bontht kbidehdydragECR: theteef Isi apaantibadpendent
phosphoryl at.j o f er in t.h uman. . squanous carci.noma cel |, | ine A431.
B o P HbRDy Shesir Surrtoich PR Rl AR d 2R RO at  on o
er bB3, FRicghaibPdrbBROWS epiregulin- or TGrardependent phosphoryl ati on of
erbB3, a Fig. 2(c) shows, EGF- or, 11B- EG-- dependent. phosphoryl ati on of

er 11133_(115% Wﬁég%ﬁeamwﬂamﬁw&é 7 Y wﬁéﬁs})@r(@ ibn shows .
30phosphoryl ataggh BB :sPivbE o ?x\é’taﬁgﬁédy%phgﬂbﬂ Y‘ﬁl@f&é&??s! an%{n%ﬁdyp&%ﬁ' ns. In

addi tion, the uppernost portion o réspective draw ngs shows the
ant i bodiaébodieiagment thereqfelgeted fropi s folB(veipg édo () show the inhibitory

effect of the i - : } e i - ent
o o e B R0 PP AR HRe T bR g e

3( ak 5shamsibegy ¢clegal i n- dependent phosphoryl ati on of erh133, Fig. 3(b) shows
| GFa- dependent,, _phosphoryl ati on..of. er bB3 'If"Fi 9 3@.@1)1 shows 1113 ECGF-
dependent  phodPREFTReRY AT i Slibgths TegmanthesRoryhieh bids SRamERiIPPY,

a- dependpiprishsphpibabdd 1fthet DR3antibbdf Heng espective drawi ngs, the upper
portion shows 5phosphnyl ated erbB3, and the | ower g_ortl on shows total erbB3

proteins. In dekAnamsikody prean e Seemperhesp oFhichainle SRRARISPEORT awi ngs
shows t ﬁ?;ﬂié@@%:ﬁia%@g%irt ?}Jomzdiag'gg?yli% afilifodytiGiows the antitumor

effect o e ant1 - hunan ant i in a human breast cancer cell line
T47R0gr &fi 8 e dTheoantibodpctehposiths debsrticd smashowseft(Aetor(ldbher of days after the
tunor graftin t.h i . t I L | ndi cat es
o ant o onp anRan SRR BbGy BB TR et s an i B ©70

i ndi cat es tib@blda@nérit bieayo f sédéited ficcthik dslleawiag 0404 (gnt i body, "A" indicates

a 1126 antibody, and."ft indicates_.a Ul-59 antihody. .. | Fi 5] Fig. 5
Shows t he. contiian SRbRaY o FeReRY FRETEH P RO C B SHHBAd) T n t he
hunan breastdeanger cell line T47D-grafted nouse nodel. " 15indicates an
anti-ON1) antibody as a control, "D' indicates a 1153 anti body, "4."

i ndicéat es a 1XbBungEtibpdyigr angrdibody fiegapetdhersolavhich Bimls mathewipitabg i on

ti bod jnati ' ( : |.bod d 1126 anti body). Th
bsci sk e nne R R BN OL 1 2, RS TBOpaT Y Srarting, and the

absci ssa Unor grafting, and the
or di nat e showgc)dmeertibody oval antibody Hogne@]thdFeqf wiick hiowls withrdniepétoponal  ef f ect

of the apfi; hupan, ¢f OAR. At DA &% by the 1153 antibody clone.
(14} A method of treating a disease related 1o an erbB3-expressing cell, comprising
30  using the antibody composition described in any one of (9) to (13).
(15) The method described in {14},
wherein the disease rclated 1o an erbB3-expressing cell is cancer.

(16) A drug for treating a disease related to an erbB3-expressing cell, comprising:



20 in the human squarnous carcinoma cell |ine A431-grafted nouse nodel. "O
i ndi cates an anti-DNP anti body as a control, "4." indicates a 1153+1251
conbi nati on anti body (conbi nati on anti body of a 1153 anti body and a 12511
anti body), "0" indicates a 12511+1126 conbi nati on anti body (conbi nation
anti body of a 12511 anti body and a 1126 anti body), and " " indicates a
1153+1126 conbi nati on anti body (conbi nation 25 anti body of a 1153 anti body
and a 1126 anthchoty)dy dimpoabveidssaibsthowenytdie afWter(13% days after the tunor
grafting, and the ordi nate shows the tunor vol unme. [ EMBODI MENTS FOR

CARRYI NG QUT THE | NVENTI ON] [0015] 30The anti body of the present invention

rel at es [EFFROT @Rt THBAWVENHAONInt | body fragment thereof which specifically
binds to the ﬁ)ﬁ éﬁcel | ul ar domai n (abbreviated to BCD in sone cases) of
erbB3 and i nhiil EGF-1i ke |igand-dependent phosphoryl ati on of erbB3.

[0016)]  AcEBdinkSo M MERAT in9bnmiaM, ﬁ@éhpl%%ilﬁ?é toPr&Ntidak @;&Iiﬁ'ﬁ¥ begeptor
(EGER) family (also referred to as. a HER fam ly or an erbl3 famly) which
i s a tyroshady fragmeatdereppahichaeenssizes BwisxjracetluppgdomgingieabBhmded as er bB3

recept ot .-£pkeernal;: \ taor : %@) HERI receptor, or
Her3 r eE:nehﬁ) g’?@&%&ﬁ%{%ﬁ%ﬁ?@%ﬁcﬁﬂ%@ﬁ&@g& %@éﬁer . Tnﬁgﬁﬁ?% erbB3 is
a si ngl engilasly or yipeurtibads freghednkerpofos sicthodarfipBRivchngl thelesitadl ogtrdbi ndi ng
domai n an irtier-form domain in the.extracell ul ar domain.and

et uae by imsg! o raR s A T AE TF SrHoa H Y AP o n. 1 ¢
I's kmowfabisht thixest, ikd HRtpeUlid Apptioaiuh wgathe alxBERdyRe did dugibbdgand binds to
the Iigand-binding, domain of the extracellular domain, dinerization of

er bB3 i $48A6R ?m%ereby a cell growh signal is sent. [0018]

Particularly, it is known that a heteroditner fornmed between erbB3 and
erbBl 15 (EGER] or | 1ERI), erbB2 éEGFRZ, HER2, or Neu), or erl434 (EGFR4
or HER4A BRHEICRESSRGP RN fBnBRAWINGHe EGF receptor (EGER) family is

i nvolved in cg{%dmgrowt h. [0019] In the present invention, erbB3
refers to a polypeptide conprising the am no acid sequence suggested by

Kraus et at (Rrigcl] Rat 1{shshovSGhe 8iGte Fh8R:pAli®E, (IIFIBE) )n hitSpenatibeal | v,
erbB3 refers to menbyane otein.c rising. fhe am no acid sequence

r epr eseffH&EHOmP %Eénfalﬁ‘% ’é’hﬁ?ds ?tﬁ%ﬁ%;@ﬁ'e ‘?’Ig’f]é‘?’ﬁa”c%% A tHé ami no acid
sequence(haRsRS aRt s LIy ER: & 1Noati-hhA2EIB ThRiHoB) 6h M8k pn t he am no

acid sequence of erbl33 is available froma 25 known database such as NCB
( 1Sp: //m Wepaident nhopphpsyiption alherbB% anpAkEPhasehagiatipn & thgdupian er bB3

Fopr esentad by SAEBTH K T aoen e Ny A R e T Sho8a. 1)
conpii siphgsphheyiativinntheaightiside shrovderegsin $sdapeaderb phSEIyING B1d and t he
i ke. 3?}[183%?1%1137221166 erbB3, total erbB3 proteins, phosphorylated Akt, and total Akt proteins
are shown from the top. Moreover, the antibodies used are shown i the uppermost
portion of the left and right sides.
[Fig. 21 Figs. 2(a) and (b} show the inhibitory effect of the anti-human erbB3
25  antibody on EGF-like ligand-dependent phosphorylation of erbB3 in the huvman
squamous carcinorma cell line A431. Fig. 2{a) shows amphiregulin- or betacellulin-
dependent phosphorylation of erbB3, Fig. 2(b) shows epiregulin-~ or TGFa~dependent
phosphorylation of erbB3, and Fig. 2(c) shows EGF- or HB-EGF-dependent
phosphorylation of ezbB3. In the respective drawings, the upper portion shows
30  phosphorylated erbB3, and the low portion shows total erbB3 proteins. In addition, the
uppermost portion of the respective drawings shows the antibodies used.
[Fig, 3] Figs. 3(a) and {b) show the inhibitory effect of the anti-human erbB3
antibody on EGF-like ligand-dependent phosphorylation of erbB3 in a human breast



Exanpl es of erbB3 in the present invention include a polypeptide which
consists of an am no acid sequence forned by del etion, substitution, or
addition of one or nore amino acids in the am no acid sequence represented
by SEQ ID NO 2 and has the function o F erbB3. [0022] The erbB3 of the
present invention also includes a pol ypeptide which 5 conprises an am no

aci d sequence 70% or nore, preferably 80% or nore, even nore preferably 90%

or nor egargadcatidéte 1) eFighliyn) 98%s cpoguldi7depeadyy phorhodtation oferbE3honol ogous

of or bed e ono v AU Py eR AR o REor hne) B BB e
fﬁr med Hypeﬁien!a;gtp&mphos}dﬁmd dﬂﬁ%mn,angﬂ??dcsﬂ)tsh?m ﬁ%e%nﬁ Eﬁlﬁgpmﬂgmam ng gci dfs in
t ! t , : t ,
exampl PRSP BUETG e 18 JUCI PG L A TORY 16 UPAS FORAENESA g he A no
aci ds segHARREIART G5B AM thY 1oSRRpbE NGhws Rial wshBplohendTeh hegitieh,

introducing site-specific nmutation [Mlecular Coning, A 1l5Laboratory
Manual , tsawpaangstpention of ths respsplivedawmings shownlbe patibndiespiseds (1989), Current

i ds. Regear ch 250, PR RuBEoT iR e 8t e e RET Mlooi o 1562)

CGene, 34huBibblkasenchivellding TAZDegalRabpansehnoded, THAd ¢ E988owsMoc. Nat | .
Acad. Sei. . US 82. .4 985 d.t like . T tricted—s
par t] cuPPS ohcRed pustans R0t ehattiinend Bitsr e HEVE e BT UL B o

added | sndasdsenabliyDNRantisodiazarsntedl, ae madieses | 1 Fomtidgdn(®; 1 to 20, and
nore preferably qgne tqQ several. am no [.ds, . f.or. ex le, 1t . [0024]
Exanpl e&bfatsy agle’%é?@w%m?ngxeﬁﬁ%%ﬂtn‘%%g@ ety ot I a&f@&dﬁ%ge of the
human emdgwcﬁi’Erﬂ%késiaqm§_5§zﬂtigd§y43 05 of the nucleotide sequence
represent ed 25 SEQ ID NO'1 (NCBI accessjion No. NM 001982. 3), and a

nucl eot i de selfiierfeFiar S shravaibasembiaBasscBrewk Hiorr SO aebd ( NCBI

accessi Qn: « NI 571 s : i bB%-of the present
i nventi gﬁhé};& 5#?‘?%%3% e?rg&%%anéecglg%\%1%5%@%@%?@3%&8%%pepti de whi ch
consh st sndifates anualiddNP detiselysnaentrol;, HEL ijicAede ] EX3 anibodub'M’i t uti on, or

addi ti on of on [ e, nucl eet.i.des .in eoti.de.sequence from
posi ti oHE"CHEP ate’bﬁgéggg’?dé'pﬁréése@t é’&‘%%}eﬁ%q@ io%ﬁaa%%%{ﬁg&f' unction of
er b133, (@ngengichamtipet Yy EMGQaiiBetvardQl VRERhiBeI YN TED abRNSs Sowsof a
nucl eoti de sequence at |east 60% Qr nore referably 70% and 80% or nore,

and evetheBiebeppefaisaiey hedumor gaineow the glx%ineg% Yaoverhe 9oRTo0 R
homol ogous tONHRSIG & BdWiCcARIHARGE IR PRE Lit-AlDag LDH B0,
represented by Eé)l NO : an as the tunction of erbB3, a gene %aw ng DNA

encddi ngn tehompp epednaaiswhicirpnoril tesA K] -pritedaponsednadd. Wi Hnddes rom
pOSi ¢ 1 018 A7 19, 4308, LERTEENt g Ry SEQ.! DNGE o ndat, A SLiBAR

Scondi t ir6n and 'has unctioh of “er
(combination antibody of a 1153 antibody and a 12511 antibody), “C” indicates a

12511+1126 combination antibody (combination antibody of a 12511 antibody and a
1126 antibody), and “X” indicates a 1153+1126 combination antibody (combination
25  antibody of a 1153 antibody and a 1126 antibody). The abscissa shows the number of

days after the tumor grafiing, and the ordinate shows the tumor volume.

[EMBODIMENTS FOR CARRYING OUT THE INVENTION]
[0015]
30 The antibody of the present invention relates to an antibody or an antibody
fragment thereof which specifically binds to the extracellular domain (abbreviated o
ECD in some cases) of erbB3 and inhibits EGF-like ligand-dependent phosphorylation
of erbB3.



[0026] In the present invention, the DNA which hybridizes under stringent
conditions refers to a DNA which is obtained by col ony hybridization,

pl aque hybri di zati on, Southern blot hybridization, DNA mcroarray anal ysis,
or the like using a DNA Oconprising the nucl eoti de sequence from positions
277 to 4305 represented by SEQID NO 1 as a probe. [0027] A specific
exanpl e of such DNA is a DNA which can be identified by performng

hybri di zati on {8@185C in the presence of 0.7 to 1.0 rnol/L sodi umchloride

15 using a filt or. a slide glass w,th col - or plague-derived DNA PCR
P otucts or ol RadteRh el PR et AP A R B M

t hen wasbiengd thes 4 HERefamdly o?aﬁ ]tefbibafagiiag svhidh 165 Gyrokink kﬁzalﬁh fypt eec2ptbol d y
concentrati.on solution, (1- concentration S solution:_ 150 mmol /L
sodi um éﬁm_&a’i GRPESHid 28 i) 56 FesRREr-ePUeEyel Wﬁ%ﬂw@m%%n be carried
out accqEdiFRa)!LHERS rERbRRAS 1983 %degglﬁ C?‘r@in@ﬁly Mab @eldPds ITERD LN Her3A

Laborat ory Manual, Second Edition, Sprihg Harbor Laboratory Press
(1989), Curred®OPotocols in Ml ecul ar Biology, John Wley & Sons

(1987-1997); j ; [ ' Pr.agiqi : h, Second
Edition, Oxfor nls\%ergruy? éas(g%%%a};%%%lb%g%ﬁté& v éz‘g?ll“%%%gfé%ﬁ?. cally, the
DNA capahhdEng fomginrand iazbitieo foriniegd drobesin BNAe kairacetjulat dbmaistané 086lades mor e
honol ogy, preferably 70% ,80% or. nore 1,0 d.more pref.erably 90%
05% 5604 S PhaETo G JoTs B i Ry 4oty M dBrRat S lence from
pOoSiii Ongékifia&ndal 2s b eSS gRbEE Hind®HRds B INOligdnd-hiB0i2g]dodtimot he
nucl eot i dlee?gs q gnce of the,?gne ltr?m:)di,ng a pr 'Egei n 1of g eukaryote, genetic
pol ynor pﬂ%i‘i@?ﬁ?i“g“@{”ém ﬂ%@f&aﬂ%af erphé %%@@E g‘%ﬁ@b@f@é&ﬂisﬁOWiwL@e nt
inventiqpu@l so includes a gene in which small nodification is generated in
t he nucl eoti de sequence by such pol ynorphism [0030] 35The nunber of the
honol ogy descr[ﬂ%’eﬁg in the present invention may be a nunber cal cul ated by
usi ng a honol . ch . ' { liess
ot horui so 1 naiteli SRS T SR el R BB REE BT I eHBIPST ) e
cal adl at@@GHRY arsibly!acdBRaBIGFRIa RS, or Now), 8t 4684 (EGFRBlor HEifol) whidhl5, 403
be cal cuf atisEmsyResHEE SRR e VGrATSELY At ke B R Aci do Res.
25, 3389 (199fppigPenorne Res., 7, 5649 (1997);
http://ww. negi : nglc];; ni h, gov/ Educat i on/ BLASTi nf o/i nformation3. htm ] or the
like. [0031] Astieigesat nyPRiqyapaSTalers 162 RATSPIEGCHPRIPIMBIF AMUNS for t he
nucl eot | fy SGAURRSE AN bY Kals LF. PRMRaAHHd SRAWRNGR3-0 /7 4989, L0 extend
or nucl eot i de

gap) is t he
20  Specifically, erbB3 refers to a membrane protein comprising the amino acid sequence

represented by SEQ ID NO:2 and a membrane protein comprising the amino acid
sequence represented by SEQ ID No:3.

[0020]

The information on the amino acid sequence of erbB3 is available from a

25  known database such as NCBI (http://www.nebi.nlm.nih.gov/), and examples thereof

include human erbB3 (NCBI accession No. NP_001973. 2) comprising the amino acid
sequence represented by SEQ ID NO:2, mouse erbB3 (NCBI accession No.
NP _034283. 1) comprising the amino acid sequence represented by SEQ 1D NO:5, and
the like.
30 [0021]
Examples of erbB3 in the present invention include a polypeptide which

consists of an amino acid sequence formed by deletion, substitution, or addition of one



10sequence and 1 for the am no acid sequence; -q (penalty for nucleotide
msmatch) is -3; -r (reward for nucleotide match) is 1; -e (expect val ue)
is 10; -W(wordsizc) is 11 residues for the nucl eoti de sequence and 3
residues for the am no acid sequence; -y (Dropoff (X) for blast extensions
in bits) is 20 for blasta and 7 for a program other than blasm -X (X
dropoff value for gapped alignnent in bits) is 15; and Z (final X clropoff
15 val ue:rizmrre gapPetids ih hreramtio aoidisequenct wpiBeriiod bp BRI WO 2% kasr a
program, %r th0 ?% stn _

(http:/} 995 S4B h. gov/ bl ast/ ht ml / bl ast cgi hel p. htm ). [0032]

The pol ypeptl @@m@rrpri sing a partial sequence of the am no acid sequence

represent ed b can be are ccordin a met hod known by
the 20 skill e %ﬂ”%?feé%ﬁ‘bﬂegﬁ&?g@%%? pre B?Fgﬁite #el eting a part
of DhHA %Bﬁ@%éﬁ%n@i‘ﬁn@ﬁbzﬂ%e@‘eh@e PR e RioPe rp%fél%%&"ﬂ{% opmoﬁE@rézﬂnB@ 2 and

culturing a transfortnant into which an expression vect or conprising the

DNA i s ipatfpolbc¥ls of oosapndvmest pretesedy 8ot ﬂi?ﬂ%a Bepad 88 pd yPEpt i de or
DNA, h
mor e antSpoRERYs Sne TR B A AN SO TB IR bl DO

sequencdundtiottd edrfi3no aci d sequence represented by SEQ ID NO 2 can be

prepared in tg(z@ me manner as descri bed above. [0034] The pol ypeptide
conprising a sequence of the am no acid sequence 30 represented by

SEQipD NO  2; 1ok pb]}@eiﬁﬁiemﬁﬁﬁ isig tROMAInocRGseqerRB iR med Gydietgigeence in which
at least one amno acid i s del eted, subst tuted or added in a parti al
sequenc SYBTIHE, gh 1‘%&:‘?@@@&&%‘&%‘“%" thsprppo RIS SELYRES 2 can al so be

pr oduce S I rbonyl
e s oS it e gt

ext r acelrhwthtin @dhﬁDNPoﬁanMﬁhQamB@ agfd seqecnsE eepwerenicd rﬁh H N%Eudes for

I ted b
R e L o e
pr o BamiSbGidior Megprukl, chmﬂ&p:lmag@oéd Bmmg Hﬂ:bosha’ﬂicsatsw Presiib8ht m ),

Pr or comareas Prtecoi Bt Ry o iy et b Al et st
i ncl ude AloaeR asaRher, 61 8T 198 C%hpl%c ENEEA%}@ BK(QHEIQSAC% ,2a09@n82) 6eREh4,

The extracel lular domai n di vi ded into dongj ns | to 4 (D1

to D4), 3dAd ). Nlci@r*ro«?midﬁ Wa%?réﬁ r1£431(1§ﬁé1) Bron Aptlaficadder Ut 820l e in
l'i gand o IORRL; HE ALk, Auna-don,
simlar Ff@?g@@g@?%@%ﬁf ar(r}1a1(g lﬁ% ég%grpgyca{aﬁg o an ambn% ac 1sequence from
poskii orsid@@eleted] fbstittadner %&dcciw mciodibde quetichzespiagem eajd:bforSEQ 1D NO 3
forms the_do u o328form3
the domB AR hip Rl R HRETHE B FOERLETE BRE: ke §Rpde bty e 1 he
domai n 3, m d[@gp4am no acid sequence from positions 488 to 643 forns the
domain 4. 15 xgé]p The GF Ié@p’é}e‘ugand refers to the | i gand
fam |y bindin eﬁé?fE@QWerWS mava P BYCleRide seqUsaFRoFPf nel ude an
epi der majupfh QYEER £Eﬁ>%pe& oSEEbhs 277 rbr4a0§Bpmmmmegﬁmaué@@wm@n{ea@i a),
anphiregulin et acel regulin, a heparin-binding epidermal growth
f acEér - E@Ilall\&}vtl fﬁN]C&Ita@{?esyggg\@ ﬁ&:_)ﬂ@] Rﬁ'%@ a&ﬁ(g nucleotide sequence of the
mouse erbB3 shown in SEQ 1D NO:4 (NCBI accession No. NM_010153. 1).
[0625]
The gene encoding erbB3 of the present invention also includes a gene having
DNA encoding a polypeptide which consists of a nuclcotide sequence formed by
30  deletion, substitution, or addition of one or more nucieotides in the nucleotide sequence
from positions 277 to 4305 represented by SEQ ID NO:1 and has the function of erbB3,
a gene having DNA encoding a polypeptide which consists of a nucleotide sequence at

least 60% or more, preferably 70% and 80% or more, and even more preferably 0%,

10



20heregulin (neuregulin). [0038] In the present invention, exanples
of functions of erbB3 include a function of pronoting cell growth and
differentiation resulting from phosphorylation of the erbB3, followed by
honodi neri zati on and heterodi merization of erbB3 is induced dependi ng 25 on
bi ndi ng of heregulin. To confirmsuch a function of erbB3, a target protein
is introduced to a host cell to prepare a protein-expressing cell, whereby

the |i g@htdBpendTiht 98rs ask%anr meracmelpgmy toyHgauckppdomauencs feash | cul ture
dit] . _ . he. . !
e ude SISNEE 40 43R RS SHEL bl SR NP s AP FRESIE b BN L0 o i

of er bBge@nithvinghiDNiAt encEBihg lai poby pepidmetkich epresideot DNAOsbndiael stithon of er bB3,
an anti whi ch.specific bi nd 0 celJul ar. domai n of erbB3
A A S e 27 e erereed S SR R A b Ry ot o of

er bB3 aggndifieh {dB31BPeeLAMICot drEBRAmidnkieandent phosphoryl ation of erbB3.

[ 0040] In the present invention, the erbB3-specifie |igand-dependent
phosphoryl at i dH26bf erb113 refers to phosphoryl ati on of tyrosine residues

of the i Bt gacm ﬂaﬁfdsaﬂflﬂ%zﬁiogg‘ thgm%wh%dhi rgﬁbriit;i&waqluﬁlegtmg@ﬂ cbﬁzﬂiﬁ]ghﬁ i BBEHO\NH
as an er -S ig.ligand.bi,nds to .Bextncel lul ar, domai n of er .
(00411 reters 1o BEIN Andhich S @Bfeimerty el 1 O ALY Bl BRbridhaon,

| i gand- iSodépernslertiybpidaitn MV amhioranty endiBds, veflerlketginghddlhor yl at i on of
tyrosi ne resi.dues of .t intracel | ular.,.dongi rbl33.. i | -$ caused
wheblt o RBRAE R Roidbilfe ARSI bRuoRTI Dol fepteigna il SR PPPC.
bi nds t &¥@:Rhesexpretecel | ul ar domain of erbB family other than erbB3 and a

het er odi ner iﬁoéquz med between the erbB family and erbB3. The erbB3-specific
| i gand-i ndependent, phosphoryl ati on of erbB3 can also be referred to as

i ndi rect phospteesiigersprlsot sphgINALs 3 ENAEhERFrAGe e iRed BGF- | i ke |7 gand.
£ﬁ042] bggﬁﬂm iaggl?@@ﬂ[mmﬁa% Bg’(pfzﬂg@@%‘e/s{aﬁb‘g%m}i’]gﬂ 1Etamﬁsmudﬁbﬁmw$d_ ey :cnhi Eisg
e, er - S ITIC na- endent/ | ndepenae (0] or atl on o er

Hosks! paamgAgTEr of S AR WIEPERGRE o pRASCRI AP SR PERHIRAE) et udo an
ant i bodylighDtNA bmdvidbigt the DA phipspledmyhaitlized tiofremr, bBBtheawssbindéipendi ng on at
| east 2, 4 , | | ect. _ ' ; wt h factor
(EGF), (? h[% %rna‘s?l%}crﬁ%nsa %é%mﬂg g?te] ot?’%aﬁ.)?dr@zc%ﬁﬂgﬁp%ﬁ%&ﬁﬂ? fg{edt(:)acel lulin,
epi r egulcorentratiespS$¢ aclbtioeli 115§ reppde redipmeblwidn and éé srmolilkeodgrawt h f act or

(FI B- EGRlratd)T AMibriaRati LA dafridd G b8 ke tRSIREARYoriHagn eXxanpl es
. include_an anti’hody

whi.ch inhibits the phosphoryl on af erbB3 caused
depeéRdi Adeleian ¢lopinges Leporeigry Mapgal ng&ﬁg@%@fé@%msg‘ﬂﬁ s of the
ant i bOd?LaﬁératdﬂjE ?mssgma_),iar}mt Potodolch Mfleaﬂarambidgg,dmhiw&dﬁy:m smsd t Pe )
extrace ) i.ch.c ri.ses a st. on ip.s £ romthe
dormi L EGALETTRNA GIouEE 1T PR TRl AR RO S B BrERUBRRR, 190 1
t he ani fxfacl dnisegieG85), epd dvditeed by SEQ 1D NO 3, the donmmin 2 consisting

of an am no acﬁiﬂﬁg Osequence from positions 180 to 328, the domain 3
consi sting of "an am_no acid sequence frompositions 329 to 487, and the

domdbn 4 consSeesifiepllys thsDhdvicaprbleeldhybedizeteninelugm B haviigsaldest t o 643.
The exagpbes: R6LHRERMY, pRErsle F0%) 3694 drbashy hBinddph dardan biegrerstabacel | ul ar

domain %%‘%3 r9l5‘§’el, Bg%?g?"}l/a,eg‘f‘%%:, E%L}; 09 ?nrg?{-: Hozgc];lotgjrf] tecu t?ag T{%&;Q&gcﬁe s%ggen%é ﬁ%gl fror e
positions 277 to 4305 represented by SEQ ID NO:1.
[0029]
30 In the nucleotide sequence of the gene encoding a protein of a eukaryote,

genefic polymorphism is often recognized. The erbB3 gene used in the present
invention also includes a gene in which small medification is generated in the
nucleotide sequence by such polymorphism.
[0030]
35 The number of the homology described in the present invention may be a
number calenlated by using a homology search program known by the skilled person,

11



preferably includes an anti body binding to the extracellul ar domain
conprising the domain 2, and an anti body binding to the extracellular
dormai n conprising the domain 4. [0045] Exanpl es of the antibody of the
present invention also include an anti body 5binding to epitopes present in
the respective domains fromD to D4 in the extracellular domain of erbB3.
[ 0046] Mbreover, exanples of the antibody of the present i nvention include

an ant i BBl %?f@ﬁseclaﬁwﬁtﬁm Breardingdis puplgobide spquenes, hepmmbea Ry 8 ant i body

}Nhl C|h caﬁlcmatwmytusa% ahﬁifaﬂgshrﬁmétbﬂ@tﬁmwﬂm Bz%t\/\@lEBMQB pB®osng ot her crbB
amly

(@% tB cl)l Tee@ Ie% h ﬁall §nclude an
anti bod e PrbERandig e pmf rwea . $°GHSRE; B DBDSE RS BG Pl BRI G i on
sel ect ed defuatnpardniideren [BIBIA SEY [NBBFear BTy Rm&kﬁlﬁ&lé@bﬁ@ea{;z@@ﬂj Exanpl es of

the ant oot SHoALEIRRL R AL, 0,81 SREIMECHIR AR ATKLRORAIS, wh cf

inhibits ron o cause depending on i Ction of a
growt h tizcliksr receptor with erbB3. Specific exanpl es thereof include an
anti body whic d3n§fn bits phosphoryl ati on of erbB3 dependl ng on hepat ocyte
growt h factor (Ha) receptor (c-Met). [0048] 20The anti y of the present
i nvention al sésderisfrdtrarampiep(G (?HFF&E BB At T BB dperuc widﬁ@%wﬁ%

ant i b?dlaﬁtﬂiH %dh@ﬂhﬁﬁ)'a@ﬂifdegﬁé&kb b@tbf@ﬁ to éﬁ@gﬁ%ap is 2 forltie ﬁﬁtﬁed@ﬁfl@selnt |

I nv 1 on nmono antl poal,es rerer | C Nocl,ona

ant § Bod BRI o L h BB APt nak%e@%@%iffr TR el S99 Fes onl y
25a si ngt (ee\emdtfoxpwo(aﬂnﬂan'fdm‘lﬁnsrade(m;paﬂvahze) B0 g®r(wabedséze)iEint "), and the
am no a%ﬁd@ﬁéﬁﬂ%&&%ﬂggg%&eﬁgé %{ﬁi&é"&@dtl@&f& EﬂcteHﬁ g%ztﬁ%g@%% anti bodi es

is uniform Cl ona i’'s” an anti body

mi xt ur e (PrapoidXn dor best sxtengipes mﬁw@}:as@ﬁafm iémtn M?é@ramr@%@] otherthatpl es of
the epi 4,0RR: IREKUNEHAT FURILR BRI @mﬁﬁ%&tﬁ»’ﬂ%%"‘ﬁd@ ﬁ;ﬁ@m&p&* onal

ant i body {vgcognl zes for bindi ng ‘%ﬁ] | onal stru‘%g consi sting
of Ap arfive fercgagretirsmcat inbily) § ﬁmﬁﬁ %ﬁﬁw&%a 'é@\&%nce

t hree- dIb@ﬂﬁﬁhqpa/lwwwwﬁtrﬂmmﬂ@gm’bﬁtﬂ*’mgﬁ/bfamgﬁxu@aﬁm@)hal n-bound ami no aCI d
sequence, and(géld;? | i ke. The three-dinmensional structure is a

t hr ee- di nensi structure of naturally occurring proteins, which refers
to a three-di fbagoypetidetoougrivmg agurist stquceck ofi thhaprotasideequspeessed

i ntracellylanly RSE 18 NG 2 cFBIEH:@Red according to a method known by the
20 skilled person. For example, it can be prepared by deleting a part of DNA encoding the
amino acid sequence represented by SEQ ID NO: 2 and cultring a transformant into
which an expression vector comprising the DNA is introdaced.
[0033]
Also, based on the thus prepared polypeptide or DNA, a peolypeptide
25  comprising an amino acid sequence in which one or more amino acid(s) isfare deleted,
substituted or added in a partial sequence of the amino acid sequence represented by
SEQ ID NO: 2 can be prepared in the same manner as described above.
[0034]
The polypeptide comprising a partial sequence of the amino acid sequence
30 represented by SEQ ID NO: 2; or the polypeptide comprising an amino acid sequence in
which at least one amino acid is deleted, substituted or added in a partial sequence of
the amino acid sequence represented by SEQ ID NO: 2 can also be produced by a
chemical synthesis method such as fluorenyimethoxycarbonyl (Fmoc) method or
t-butyloxycarbonyl (tBoc) method.
35 [0G35]
The extracellular domain of humean erbB3 of the present invention includes, for
example, domains predicted by using the amino acid sequence represented by SEQ ID
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[ 0051] 5The epitopc which the anti body of the present invention recognizes
is, for exanple, an epitopc present on erbB3 expressed on a cell nenbrane.
Exanpl es thereof include a primary structure consisting of the am no acid

sequence o F erbB3 , a three-dinensional structure consisting of the am no
aci d sequence of crbl 33, a three-dinensional structure fornmed when a sugar
chain binds to the an]PﬁB cid sequenc am no aci.d resi dues on

10erbl 3
a three Nf?n%ﬁé‘ﬁ&ﬂ%‘renélf’ I FERe raé’ﬁéleml’dﬁe‘ggu% Pegian SgPUr yst al
st r uct urBiygN e Msdpendpoya-EGER/Eai /Aosup kalirgit Aeul),Ad HMIe! el ke. [ 0052]

Ant| body nol,.ecul n her e| bei ow, descri bed
o+ g YoltRy R Rt B Rerd e AN T B S A, o el SR O ng 1 oAl

| gA2, Igjhf,tp [/§RexiBy.bogd. , Sjegiz, exkigp@ls theg®f indwde dogMisxpredidiedgritho t he

diffe @?tﬁﬁl@gw[gg ckar structures. lgel, 1g&, 1903, and | g&A which
are reI ative y ‘honol ogous to each other in terns of the amno acid
sequence are éﬂ)&%]col lectively called 1gG [0053] An anti body nmol ecul e is
constituted h ti,des. d.a avy. chai her

Gascri bed as. diesRRaigRh SRR RLES R R R PR R oe as an
" L- chai M), anthieisttrohal thati ddne@iastt addud ﬁdyﬂﬁhﬂp{&’mn&(ﬂ@ﬁilrgaﬂafbhlﬁﬁhﬁgg ah@gi on

‘(aI so descri bed as "VH') and_ an I-chal n const@%_iy ro&%ﬁo% ? g‘[escrl bed as
"CH') friomathe Pyt ap Hrpfaiant slein dimer Temafion. jsimilhydloiothar &4 ER 01l - chai n
var h gbl &6 (!}r @ﬁhﬁﬂn@w&gec}%ﬂkmﬂb&ﬁmm BN 7bighRidigeasHant region

(al so descri be " fromthe N-"25term nal respectively. [0054]

Regar di rigq@mee é@pr@f:nted by SEEND NCehiarms the dorpaipinart snineseld ssamicasses.

Furt her e ing a all
domai n, @J@PO%@%%%k%qw&ﬂmhaﬁé a %ld\é& on#’(ﬁiéé term nal .
30[ 0055]329 to 487 ford dlmadomaie Bewsl droamind aridtsequeate ﬁ*omqmsuroab 48%ic 643

constit in%l’,he C%Pf)o ypepti de of anti body nol ecul es. The CH2 domai n and the
CH3 do ECB¥P"ettively called an Fe region or sinply Fe. For CL, a CX
chaig and a C[eggxAai n are known. [0056] The CI'11 domain, hinge
domai n, CH2 donmmin, CH3 donmmin, and Fe region in the present invention can

be identified i EHelikeligad rsersiitho EGE igand ingjliekinding o f}ﬁe‘a@fger m nal
accor di ngytio & &1@@07&&%& tﬂwr@@pﬁtlciu%aﬁlapldeﬁﬂ%?dmﬁ?a& faheins of 5

| unol ogi cal Tnterest, and Human Ser VI ces (1991)] [ 0057]
Speci f i deniprm@gigrowth fdetnr af(TéH (b)y ammb:r@gnhmbfa@qe&ubmwe"mélm ROm posi tions

118 to t acid
sequencgl% ??Jo%bi:)g %lgodngﬂ%%n{ﬁ %%P%ﬁegﬁo&t%ﬁkﬁ%r&%ﬁ?ﬁ%% I’{J}g‘&‘[gden |f::|ed by
t hezam ﬁmr@ohﬂ(mgahﬁp 10from positions 231 to 340 of the EU index, and

Cl13is |dent|$ by the am no acid sequence from positions 341 to 447 in
the EU index, | ectively. [0058]

In the present invention, examples of functions of erbB3 include a function of
promoting cell growth and differentiation resulting from phosphorylation of the erbB3,
followed by homodimerization and heterodirnerization of exbB3 is induced depending

25  on binding of heregulin, To confirm such a function of erbB3, a target protein is
introduced to a host cell to prepare a protein-expressing cell, whereby the ligand-
dependent effect can be confirmed under appropriate cell culture conditions.

10039]

Examples of the anlibody of the present invention include an antibody which

30 specifically binds to the extracellular domain of erbB3 and inhibits EGE-like ligand-
dependent phosphorylation of erbB3, an antibody which specifically binds fo the
extracellular domain of erbB3 and inhibits both the erbB3-specific ligand-dependent
phosphorylation of erbB3 and ihe erbB3-specific ligand-independent phosphorylation of
erbB3.
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The anti body of the present invention also conprises particularly a human
chinmeric anti body (hereinbclow, also sinply described as a "chineric

anti body"), a 15 humani zed anti body (al so called "Conpl enentarity

Det erm ni ng Region (CDR)-grafted antibody”), and a reconbi nant anti body
such as a human anti body. [0059] A chinmeric antibody refers to an anti body
consists of VH and VL of an antibody of an ani nal other than human bei ngs
(non- human ani(@® and CH and CL of 20 a human anti body. Any type of

ani mal s such as.a _npuse.. rat ANGE a rabbit can be used .,as the

mon- puran. ani R AEKEE G, (S TRIEh R RK B dbuiPu oyl "
ljaybri gaufaf ry B efess tdpl'@s%ﬁjrj;]lamlm ﬁhy'rcaiﬂﬁoem@slmf tHeuﬁirﬂgrllaiézﬁylemaimfcel I

erive r .mouse and .t [ ith a Bc obt,gi ne [ L mruni zing a
non-hun&ﬁb%vﬂﬁaplﬁﬁa\ﬂ s Depreptie Rroven as ﬁﬁgéé‘égeﬁgﬁg%ﬁ% 048t i body
havi B0 deahédiaabingRnfepsmi ficity. Accordingly, a variable region
constituting the anti body produced fromthe hybridoma consists of an am no

acid sequence #4134 non- human ani mal antibody. [0061] A human chineric

ant i body can 1§ L0t he f W, I } S, 30 cDNA encoding
VI1l and VL i S|T1gE@ﬁ?ﬁ%@?ﬁﬁ%ﬂgﬁh%ﬁ?&%%%%ﬁﬁ%&ﬁdgﬁ%ﬁt human ani mal cells
pr oduci mposmhogdbiommad! ealmB} trdels és phdshBorgBAn oS tvrorder tesidudsoofebeh of expressi on
vectors .for i mal cel l.s Vi DNA encodin of . uman anti body
2o as. & NESHCRAE RS o8 e MTHarT G PGS e Se0se U BERgE and  hi <
vector iigrdpilifi adtheethBDseyifiElcate blfls t@ iR eRreses uldh doliiedT B failyc

anti body., [0062]. A hu i zed, antihody refers to an antibody which is

obt aij ned’tllﬁi“]@ﬂeﬁrw%éﬂﬁ et wwasmdéémf@aé@%&é@kﬁbﬁnwb&ﬁd NEe of a
non- hu L i gp& i I human
anti bog%?b %{%@Lefigci%gg}\ahgtgﬁdeep Eﬂ;i)(%lean (ﬁﬁ%ﬁﬁ‘@??ggﬁ%f%%ﬂ}{saisg %Ie?%fgkg@%r%remr k
regi on (ihdirest phaspbovylaties of efhEd cayseddRPIndifO6RE EGhiikalgzdd anti body can be
produced in t'f‘ﬁ'ﬂ‘{,%ﬁi' | owi ng manner. That is, 10 cDNA encoding an amno acid
sequence of VI ich consists of an amino acid sequence of CDR of VII of a
noniBuman ant ifhedytibniy dnhapersnt acediceguaiaeimkoddly oihidd the efbB8ay human

anti body, apd.c encodi an am no aci equen f V i ch consists of
2n am novehtEam At R PR AR AT BRGNS Brschiird Biebody and an
am no acid seqgenge of FR of VL of any human antibody are constructed,

these 15cDNAs are inserted respectively into expression vectors for aninal
cel I's having BRECIERewMPIgs eHha patikady drchedaiiantbady whishynkibitsdhet o construct

il T B g o oy 00T SURORERAoNt | Body
or i g@lnalftoym petpdemntad geowthdadt @ st warsldnniex gromithn Gactor of (&3Frapan body.
However, oG O TP Be @08 R0 B, GHBS R B afiY dp PR S 3Rk RERR LA O 2
growth factor (HB-EGF), NTAK, and heregulin (neuregulin), Preferably, the examples
include an antibody which inhibits the phosphorylation of erbB3 caused depending on
all types of EGF-like ligands.
25 [0044] _
Examples of the antibody of the present invention include an antibody binding
to the cxiracellular domain which comprises at least one domain selected from the
domain 1 consisting of an amino acid sequence from positions 20 to 179 in the amino
acid sequence represented by SEQ 1D NO:3, the domain 2 consisting of an amino acid
30 sequence from positions 180 to 328, the domain 3 consisting of an amino acid sequence
from positions 329 to 487, and the domain 4 consisting of an amino acid sequence from
positions 488 to 643, The examples preferably includes an antibody binding to the

extracellular domain comprising at least one domain of the domains 2 and 4, and more
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human anti body phage |ibrary and human anti body- produci ng transgenic

ani mal s prepared according to the technical advancenent in genetic

engi neering, cell engineering, and devel opnment engineering in recent years.
25[ 0065] The human anti body can be obtai ned by inmunizing a nouse
human i mmunogl obul in genes integrated (Tom zuka K. et al., Proc Natl Acad
Sci USA. 97, 722-7, 2000) with a desired antigen. In addition, by selecting
a human pagitiablydyclhdasi angindibadssbindiag 1 theientacetivlay domaimconginisipgghphage di spl ay

l'i brary [ i.S4f0r . ' li.ficati.on forom human B

cells, idpﬂ'ﬁ@%pgggﬁﬁﬁé%gg &@#%ﬁ%g%%?%ﬁﬁ@gg i eés]}‘v(\"n rt%ﬁlc')lglflg E)E}é:r O&EFWNEQ

i mruni zation (04sler G et al., Annu Rev |nununol. 12:433-55. 1994).

Mor eover, by imortalizing.hu cell's. by usi an LB virus to prepare

human ant i bod§*@8 e’ﬁﬁ’@agegﬁfg*ﬂ#é%nﬁseaﬂaaéw%ﬁngai snaphady, it i

posskbl %iﬂdi&zﬁt@%%itﬂp&%@s@nﬁﬂ&h@&@b&ﬁv& Bossis fonfh1 8 D4 iNafelh@adliflar52- 54.

1977). [0066] The antibody existing in the human body can be purified in

t he fol [deWalpBdhner, for exanple. That is, |ynphocytes isolated fromthe

human peri pheiﬁi%il ood are immortalized by being infected with the EB virus
ol |

or the Ilike, wed by cl oni ng, wbereby | ynphocytes producing the
ant i body can béoreadet, execipben df tHeengbodboaldie peserd dyeutiof inethdemam t he cul ture.

[0067] 1Q0The b n ant i bod hage library is | i br.ary of. phages..which are
Causen EOUBRUED ot otk PAGHER S TeRehP henap Rapdson RO RE  ace

t heggof hBMrddi9eRidtion cofiscdbbivied YrBNas Fhe R thnlioMBIE cfuBmand cells into
the gene of the phage. Fromthis library, it is possible to recover phages

whi ch efpH¥es Taperaeeys meagiraly inchigian gnabefysiiiel camiphiérhe ieiesipnact i vity,
Oy US! DG bi 106k Ofle Bthbivhiioh Wdched RIRBMRAALAN, &BBSGAMD, had bEINGE4Cd

substrate as an 1 ndex. The antibody fragnments can al so be converted into a

buman ant i bodjd&#dl ecul e consisting of two conplete H chains and two
conplete L chai et | ngj eering:t.echni , _ Jhuman

ant i body- pr od%%ﬁgf@t’(ro gﬁ@g@ﬁlﬁ% anitﬁ%ﬁrcyeh?]e#@ﬁ %Heggoejélﬁllu%g?ﬁlg%%%ﬁiﬁed 20 by

I NSeEt i mvghithiehivimsie gnsploodiitigeaterb BB oachd demsidingsondghicgachiosbf ani mal .
Specifically,.the hunman antibady, gene is i.ntroduced to nouse ES cells, the
25 cel | S G B EhErtE pRaHe EyanBFS BRGOR B8Pt  hen ¢ he
enbryo lv&ﬁéﬁ\{lﬁi@t@ggosﬁﬂb@‘lﬁm diRe BB @ERE b@ﬁ%ﬁy@@%&‘é%@]ﬂfefc&é@ﬁ i e aninal
can be prepared.,. a nmet hod of preparing human antibodi es fromthe human
ant i bodyeyspwade My -t ransgeni ¢ ani mal, a human 25 anti body- produci ng

hybri doma is i@@ﬁ ned by a normal hybridoma preparation nethod which is

i npl ement ed using”a manmual ot her than a human being, followed by cuhure,
wheféby hunman Tantinbodiyes tirapretrat prvodimmedscesninatseuatlibBimedodlona he cul ture.

[ 0069] The, am no,.acid seqyence of. VH and, VL..of.. t he anti body of the present
30 inve%ﬁ%ﬁ%?%"éﬁ%@a%ll‘i)ogﬁs’a%dﬁgﬂzﬁiqngi %‘ﬁ&&gﬁé-e of VH and VL of a human
anti body, an @u49p acid sequence of VH and VL of a non-human ani nal

anti body, and_an ami no aci d, sequence of hummni zed ant.i body obtai ned by
araf tiny COR B s TGO AT IGHY P8 Ehs PHARGAVFRRET a. human
ant i bodyyoraeRGAI AnEib8XAPRIIESInG Q@Eﬂ_ﬁé&reh”Pﬁéﬂ@n@dﬁ'ona@%tﬂﬁdﬁ%&gﬁﬁgyé&ﬂye of VI
and VL of a non-human ani mal "anti body produced froma hybridoma, an am no

aci 45 segungecmfopylalsarsdiernad tofas an fiuwigan detgrnamentb ayd therfine Avdaci d sequence
! e P G L g AR o KR v o o

oligoclonal antibody or polyclonal antibody is an antibody mixture including two or

more monoclonal antibodies.
[0050]
30 FExamples of the epitope include a single amino acid sequence which the
monocional antibody recognizes for binding, a three-dimensional structure consisting of
an amino acid sequence, a sugar chain-bound amino acid sequence, a three-dimensional

structure consisting of a sugar chain-bound amino acid sequence, and the like. The
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be any of am no acid sequences of a human anti body and a non- human ani nmal
anti body. However, the am no acid sequence is preferably Cx or C2k, of an
am no acid sequence of a human anti body. [0071] 10Any types of chain nay be
used as CH of the antibody of the present invention so long as the chain
bel ongs to i mmunogl obulin. Preferably, any of yl (1gGl), y2 (1g&), y3
(1g&3), and y4 (IgA) belongs to the 1gG class can be used, [0072] Effector
acti vi t heedensnstamabsitichod ys-abpentswtsiont stridiyrecdusmedlly @cutmgFe region 1
50f an antibody,. he effect.or activity, Anti}f - endent Cel |l ul ar

Ot of ox P Sahinh Fert Tl BrerRbha s atiyes S IERERTR: ot oxi o ty
act i vi t yxpieb¥edagtidceilalyily cAod b beltrelperdent Phagoeytosis activity (ADP
activity) cau?{fds‘lgy phagocytie cell such as a macrophage or a dendritie
cell, and the 4 are known. In the present invention, the ADCC and CDC

activities ca ARRSWE H4Sn . ncer
| ol |mm2§tgﬁlér., 36,69373 1) 3)1.2@%3%51%&&%%%?%%%%5%u vity

refers tesampleadn ¢nitopy prasenirincnbBh cxmedspbay 2 Rell nebvangn Expmples tkgiedfgen on a

t ar get ' n ) F1.Qf I 1 e Vi _region of
e ant B0 PRERbEY AR o ERARE Ly nih AT HARBH SO MR L el or
t he | i kelimamib:2bstarcage oonditimgtodtlgedmine labid spQ@ndd ofldrbBEea themept or .
(hereinbgl ow. described as "FeR' in sone cases) refers to a receptor

bi nd ng B EESTIUE ST RO SIRG P Bty RS B or

ef f eot Oferled, lamiity adlll esicdicl b€ a lBh:B8 iRgEnSonanrabit OB iFgBcERI &egponds to
anti body subcl asses, and 30 Ig Il gA, and IgMspecifically bind to

G J|gE
FcyR , Fesyi of cpstal siectims smalysis ﬁ@'cﬁ‘gﬂ@fwﬂx pwns, gad fhe Iikgs  subt ypes
i ncl udi ng Fcy@d@?&), FcyRI | (CD32), and FeyRI11(CD16), and the subtypes

respectively Have'isoforns including FcyRIA, FeyRI B, FeyRIC, FcyRIIA,
FcyR113, FeyRAnGhodeyRidenlss areralscreiRd imBundiielsdingdhefembelow, dpgraibed s FeyR

o=t oy gapte il LOMonDE by bOMRCh o B 30p SR e 0078 1
SFCYRI | [TAGH SIgGepleess; ¢glG 4, mndogivleytasingNathy dilfeténbd brtweel inplechisr cel | s), and a
Gl | - desBHEBID. JaSeks 1R0E: 0y i BT o recaie e AT T BFIBBRIR 5 S48 act i vi t y
i N whi chygah iRREinb edtheRaMhd Soil QotenéOard Alsd I iga aledIdcar get cel |
activates a s%{l}s%j of cascades (conpl enent activation pat hways)
An antibody molecule is constituted with polypeplides called a heavy chain
20 (hereinbelow, described as an “H-chain™) and a light chain (hereinbelow, described as
an “L-~chain™). The H chain is constituted with an H-chain variable region (also
described as “VH™) and an Fl-chain constant region (alsc described as “CH”) from the
N-terminal, and the L cliain is constituted with an L-chain variable region (also
deseribed as “VL”) and an L-chain constant region {also described as “CL”) from the N-
25  tetminal respectively.
[0054]
Regarding CH, «, 3, &, 7, and |1 chains are known for each subclasses.
Furthermore, CH is constituted with the respective domains including a CH1 domain, a
hinge domain, a CH2 domain, and a CH3 domain from the N-terminal.
30 [0055] |
A domain refers to a functional structural unit constituting cach polypeptide of
antibody molecules. The CH2 domain and the CH3 domain are collectively called an

Fe region or simply Fe. For CL, a CA chain and a Cx chain are known.
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consisting of a group of conplenent-related proteins in the blood, thereby
damagi ng the target cell. By the protein fragnents generated due to the
conpl ement activation, it is possible to induce mgration and activation of
i mmunocytes. Wien C g having a binding domain for the Fe region of an

anti body binds to the Fe region, and CIr and 15Ci s as two serine proteases
bind thereto, a O conplex is formed, whereby the cascade of CDC activity
begi ns [0078] [®¥éti fic exanpl es of the anti body of the present invention

i ncl ude an anty bed ich.conprises conpr sl t he am.no aci.d sequence
Fepr osent ed- by FEEAT SRR SRR i GBPRL g B e ARTEC Ref Eequence

r epr eseitegstedyt SHkEhtlon N@be denificd by kladiynbeh bt imbopid reduddfreanhy | sing the
am no acjd sequence,.represented by SEQ I 1 69 and_VL conprising the amno’
aci d ;e%@m@%fw&%@égeg?r‘t@%@ fi@%mtﬁga SR iogme%gﬁ h conprises VH
conps i sigghbRgRA) Merdd! IgS $RPUSRGRL bRPHARBNEeE b (ﬁﬁ;@)jq D NO 81 and VL

conprising the am no acid sequence represented by SEQ1D 25 NO :82, an
ant i body whi cH¥%dhpri ses VH conprising the amino acid sequence represented

by SEQ I D NO I i J i . nted by
SEQ | D 140: 94?8%3?11?%#11}/%%%33? {ﬂ??{éﬁ&c@]rr% %@é@o e%a“ﬁg%gg@ﬁ%o%}g%eggnpri si ng
t he anmi mo?2 Heindhs Efuiedoe sher lepgeis edandfied y SEQ@nmibo NOE sea@ntofi6t respecti vel y

and L-chai. 1 .3..C risi he .am acj d sequences represented by
SEO ' ReEHoR D33 300 i e dP ndBaleits Mg S Oh R R SR es b cha n
CDRs0 1 f@ndpdsaiansi2si IﬂgST{h@f tﬁgﬁﬂﬁnﬂ@ﬂ,dn@&ﬁﬂﬁ&ﬂ%&tiﬁ&pbﬁ&ﬁrﬁnﬁdo EMﬁSEQ | D |
NCS: 71 to 73 respectjve an - chai | to,3 . .conprising the am no aci
sequenc ¥HEBHY %W@@ﬂﬁilg‘gﬁ@ﬁ%fﬁ\l&:%m£xﬂrésﬁeé§%&i vely, an anti body

whi ch conpri sg-ﬁ)sgbchai n CORs | to 3 conprising the am no acid sequences

represent ed bé SEQ I D NOS: 83 to 85 respectively and L-chain CDRs 1 to 3
conpri si ng t héhamititwdsof thegpepsohiozenticamiwsempegeperdadaiiD: No8z86 t o 88

e e R S

andit- chamanizeChRibolly (aisBcadledfCosiphagndnheity DeteornadnglR sgiqu ¢ODBS-grafipd esent ed

by SEQ 11 98 .to 100.respecti,vely, and the l.ike. [0079] Exanples of the
ant i bodﬁn%'?c’ a 4§§%’ﬁp%ﬂ%§?t&8ﬁy§?%@5iaﬂwgbﬁ%§3 anti body cl one which
conprises Hchajsp]CORs 1 to 3 conprising the ami no acid sequences 10
represented by SEQ I D NOS: 59 to 61 respectively and L-chain CDRs Ito 3
conpri si ng t hé dwnade artibedy sefarsiie as aptgindy septigd obyHsmd YpoRess: 62 to 64
respecti ; [ ' _&&gp ) ; . R &R 1 to 3
conpri sia}rilgl&t éﬁﬁgg%’%ggﬁﬁyggggﬁgﬁ%g%@r&g%e%&ne 5];[/!%%%6};&] %@NA&% 71 to 73

r espéct imeinanantbddye aivntyGbREarimals sBelcampmiosientpts venséar) sl rabbiticasdguences

represente L SEQ | A ctivel 1126 anti body cl one
whi ch ¢cé& ?@ﬁ%“‘fﬁ%ﬁ%@?’ﬁ%ﬂ%ﬁaﬁl égﬁggﬁﬁfﬁ‘}cﬁa\ﬁ%ﬁé&%ﬁl@ho aci d sequences
represented byosBR I D NOS: 83 to 85 respectively and I,- chain CDORs 1 to 3
conprising the amno aci g sequepces .represented by SEQ. |D .86 to 88
respectively, %(r}? Oﬁlﬂﬁiifrséﬂ iSHyhich i @Wﬂﬁ%@ﬁ?&éﬁﬁ?g&nW%%ﬁzweéDRs lto 3
conpri Sigdgh & BRuMdMOhAGKE WHRGUE BAESHERR 85 8RSz SRR-hihHRidal to 97 20
resgectlvely and L-chain CDRs | to 3 conprising the am no acid sequences

r ep? &se v dchnmntigeg apdpNdsces mengbmal artpredy bowng desigggofigen specificitanpl es of
the rec i L he. I | | i.body which
compr i seuSpiaatty ARt LR R B bl o 9 b0

r epr eserbedstby! SE@IND abldSeqiEdice of Hlon-bepee tiivel yntdwdy - chain CDRs 1 to 3
conpri sing thﬁgﬁrﬁino aci d sequences represented by SEQ ID NOCS :62 to 64
respectively, nti body which conprises Hchain CDRs 1 to 3 conprising
the am no aci @ lseeuedi@sri¢ apfledechiebe PidGED ih hNOBowingtaantdr.r Bispest i vel y

and_L-chain CDRs 1 tqQ 3. cqQnprisin ,
30  cDNA encoding VH and VLWEI‘)S obtaine% from a hybridoma derived from non-human

animal cells producing monoclonal antibodies, the cDNA is inserted to each of

expression vectors for animal cells having DNA enceding CH and CL of a human
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the am no acid sequences represented by SEQ ID NOS: 74 to 76 respectively,
an 30 anti body which conprises Hchain CORs | to 3 conprising the am no
aci d sequences represented by SEQ ID NOCS: 83 to 85 respectively and L-chain
CDRs 1 to 3 conprising the ami no acid sequences represented by SEQ ID

NCS: 86 to 88 respectively, an antibody which conprises Hchain CDRs 1 to 3
conprising the amno acid sequences represented by SEQ ID NOS: 95 to 97

r espect iapBbydyasedisite corstmciGORynan ¢hamerie amiprods erpresshen wariaroanilchiy sequences

repr esery o ity RPN 9P 480 ESIRPRYE AT gy | ke- [00B1)

5Exanpl es 0 e anti rresent i nvention i nc the foll ow ng

anti bodi es (a)0&a2](c). (a) An antibody or an antibody fragment

t her eof whi ch cpnpet.es one_ of i body .cl pRes el ect.ed fromthe

1155 ant | body A RaRE o ibowR R BT e e REEeh F 6O 5RA BT BBty ol one,

and ghe hid addbeqRaye 68 ODR.of K34 bad W0 Fatdcldhyha@ranghal antib&poy dprRgMent

t hereof which binds_wth an epitope conprising an e&et Qpe boundygly any one
11

of anti BeHgsrEnewade Y&i aed ¥§ of adwpienaentihely. él?hell%argfo bien Gl of
anti bodyy, '\&”%makf&?aﬂﬁﬁégﬂr gich{ﬂé’re L,OR&, ?@%ﬂ (? » ndﬁ anti body clone. (c)

An anti bo y or an ant grrent er ed wi th an epitope 15
which is the §éf]as the epitope bound by any one of antibody cl ones

setected 11 omt Rind5a, A0ioR0 0 FUARG s RubAoAbus ey, Bl e s2010s

ant i bodyeDH A chenddgesemhinoneginkqomcabBVH mehdmmmﬂ‘ﬁnmdy agid whi ch bi nds
to the extracel i.n of _.erbB3 ¢o dvm'thth anti bo descri bed
above, afRT¥REY B£§§W°i§?ﬁ8§ -higeR 2 “b@ 68%%?‘%1 PR ‘gé"pt%’;s)
present ¥R ofhgy El&hﬁ@&iﬁiﬂoﬂ% %ﬂé@@m @n&fdlr%r sbﬁ?tmﬁ@ ‘el@i@ s@é{uénﬁ@oﬁﬂ[hﬁﬁéﬂy

descri bed above and an an whi ch binds with the sanme epitope as the
epi t ope 9onestept ag ﬁmmqveawqena%r@mﬁ AR ebWaiod ﬂ@pnmsmm 358deYé~ﬂdnt i body

descri bg afi‘;ﬂﬂé’ Soid 2oL QA83b HR of U8 %6 ﬁ!}{naﬁ %Yt%btdkgsﬁ]l&rﬁf?uct@t{]ttﬁéggdy whi ch

bi nds w an epitope conprising an ope Wt any one of anti body
cl oaés sﬁ}mmmmdmirdwecmrﬁ@ 1amaxpm5§ionhfcn’w,s fomimalaa:ﬂs hMin@&ﬂiAcl one, the

920104 anti t he 26 _ant i bod blnds stoa

second aeﬁf:?(g ?I'g%ﬁn@“f’ﬁ g gliiésoggis?gig 1%’?‘? 3 aaaglzf:ii ?’Et?b(giéfepi t opc

whi ch Dbidxgsesyibh Redod, b thievdctdedinsaalddatoasihalaris fveexhbiss tiarinediedcl one,

t he 12511 ggélbody clone t he 920104 anti body clone, and the 1126 anti body

cl one. The antibody of the present invention also conprises an Fe

fusi on protelﬁ ch is a conbination of Fe and an anti body fragnment, an Fe
(aI

fusi on protei so referred to as an i nmunoadhesi nfy which is a
conBinati on ofA Renamantiboduoghilly refers be ai pejitiody anwrally exédiagintie an Fe

fusion [roteidy {,O%%ng iHe ﬁ:giaﬂ%hﬁg%@{ a}m:‘;go Mr%&:%%tb%ﬁaeé%ﬁt& ! p_and the

i ke. Moreover, no ac resi eregion Irn Whic amno
acid r eshzﬁmmn&bedymiﬂngé lierhry ancchlramcantibodg-pppivesg tiahEgeafdzemh@ls activity of

ORI YNGR TN e e TR

engineering, and development engineering in recent years.

25 [0065]

The human antibody can be obtained by immunizing a mouse human

immunoglobulin genes infegrated (Tomizuka K. et al., Proc Natl Acad Sci USA. 97,
722-7, 2000) with a desired antigen. In addition, by selecting a human antibody having
a desired binding activity by using a phage display library which is formed by antibody

30 gene amplification from human B cells, it is possible to obtain human antibodies
without performing immunization (Winter G. et al., Annu Rev Immunol. 12:433-55.

1994). Moreover, by immortalizing human B cells by using an EB virus to prepare
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[ 0085] 10Exanpl es of the antibody of the present invention also include an
anti body or an anti body fragnent thereof which binds with at | east two
domai ns selected fromdomains 1 to 4 in the extracellular domain of erbB3
conprising the am no acid sequence represented by SEQ ID NO 3. The exanpl es
specifically include an anti body which binds with at | east one conbination
sel ected fromdomains 1 and 2, domains 1 15 and 3, dommins 1 and 4, domains
2 and 3humemanippdy-rapdrcmg epdld havaa pdssigddnerling adtislyglt ispasaibledn ant i body

whi ch bi i : C i I romdomains 1 and 2,
donmi nseggg“rw&l. gh%@%?‘%@gﬁdggggﬁdghggﬁgﬁ%s ﬁg?\@% is preferable, and
an anti body w{06h] bi nds with domains 1 and 4 is nore preferable. [0086]

20Th ti body, bi ndi i t.h t ' in th | | . domai f
cr0153 Can be BF BILFEA <Dy RRURe PRRPa-EE TR BSART i I Shebi T e ©
D001/ 7736, 00 2003] D02 713 -G W 2008131550y kORI - 2oExamml s of Ch
), p o, an . a es O e
ant i bod s HBAFAZ G Py PREE HreSeh i ARCHB vaHS Phite e ﬁa*;v?qiglxsc,onm(éab- ) 2,
scFv, D\@Je%y@yﬂﬁﬁaegty@, pr&Rfcir%%é B aell, sh %lzu@étlﬂmmﬁe hiikSdy 9P ﬁ@] NFab

refers to an anti bo ragnent having about a half Hchain of the

t er m nafputfied Gofuthe ciltwpai n which are bound to each other via a disulfide
bond (S-S 30 c}% a nol ecul ar wei ght of about 50000 and an anti gen

bi ndi ng activity,”anmong fragnents (cleaved with an amno acid residue at

positi on 224 @Ghe blmeaidastitaidy phugd ibragrie a Gbtaay ophdays whvhtaragaubdierol gG

anti body with a, protease papain.. [00891 _ . F(ab')2 refers to an

ANt bod PHERHERDIRRERETE SEP G iap #14 shtge o s e FUIgHURILiTbtig To each
ot her ViggijgodS-genfOnepatd bm hi RoQak BH00iAR thehasie af MRIpBEEE. afroMEh@ht of
about 100000 and an antigen binding activity, _armng frq%%rrent_s (cleaved with

an ami ndibgsy.dt seoptble W recavinhpss YEeh gipresientb ying% obt ai ned by
treating.l: ks ; : 1 .]—d[@,q% SR A ot S salti body

fr agmsntgi e%/\lﬁ%gc%mkéh %8?%“%%‘2@5@’ Bgﬁgagibng t %]ngi ‘%%nrg%t lltﬂh&g%hliug‘%gﬁe regi on of
t hel ¥( abmy@biizdd habstrateraslas dadeatr Theiagtitodyfiragbwats ®0050 bandnemtedmtogen

bi ndi ng,activity.. 10[,0091 - FV_ i s ,an ti.body. .fragnent having an
anti gen bﬁ%iaﬂté%éié’txp ¥ @C LW‘WS@HQ ioggvéo Iﬂ?\?ﬁ?g’i‘a‘ ”%W}’P (i%n}?zﬁt{f/gept i de

obt ai ne@h#iis by Blianig cag@ediy tk¢hndi@. VL by using an appropriate peptide

i nker (P) consisting of 12 or nore residues. [0092] 15D abody is an
ant i body fragw as a dinmer forned of scFVs show ng the sane or different

anti gen bi ndi ng. $0@6h bhdiday.préfickidd ahspitid DAMK] FbA9 BRA ah@sl dbisthy@l ent
antigen binding activity with respect to the same antigen or has_a 2 types

of 8Pecibyilesesiing e huvpmantiydyeens inty clupmrserasipdethostonimel. dimeeidicali, types of
antigengy, l[ngxqgl%gntibody gene is introduced to mouse ES cells, the ES cells are grafted to the

early embryo of another mouse, and then the embryo is developed, whereby the human

S5y

antibody-producing transgenic animal can be prepared. As a method of preparing
human antibodies from the human antibody-producing transgenic animal, a human
25  antibody-producing hybridoma is obtained by a normal hybridoma preparation method
which is implemented using a mammal other than a human being, followed by culture,
whereby human antibodies can be produced and accumulated in the culture.
[0069]
The amino acid sequence of VH and VL of the antibody of the present
30  invention may be any of an amino acid sequence of VH and VL of a human antibody,
an amino acid sequence of VH and VL of a non-human animal antibody, and an amino
acid sequence of humanized antibody obtained by grafting CDR of a non-human animal

antibody to the framework of a human antibody. Specific examples thereof include an
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20dsFy refers to a fragnent which is obtained by binding polypeptides,
which arc fornmed by substituting one am no acid residue of each of VH and
VL with a cysteine residue, via the S-S bond between the respective
cysteine residues. [0094] The peptide conprising COR is
constituted with at | east one or nore regions of 25 CDR of VH or VL. In the
peptide conprising a plurality of CDRs, the CDRs can be bound to each other
di r ect | ymino adidiscamenqsmfofi and HLgémnodélamammimai[@ﬂbﬂy fikdugedgtdande

conpris I
cncod ndY Gy Al AR SUaslor 3 VB tnd O LR AY oo pllnny
30i nventtidreigncoatVHuSH, of hibubNAaniBodnseritiedlikait o an expression vector

for prokaryot f@&gi an expression vector for eukaryotes, and the expression
vector is int ed into a prokaryote or a eukaryote to express and

prodgice the pepthedho M QUSHce ofiTe, FARE hlﬂﬁ:t)d?%['ﬂfelyﬁéﬂéﬂt fatoamal so be
produced by chenical synthesis methods such as an Frnoe nmethod and a tBoc

met hod. bpeuoef amuamsidesqueehel aaﬁmmwrbeéwafba 1enhupen aHEmabrEheRy-
t t ok
et G Wlrilo S0 AR SUIOAY] OO of O PR bl

descri baduataowetibdlye exanpl es speci f| cal |y include an anti body conposition
whi ch conpri sg(g)ﬁ first antibody or an anti body fragnment thereof binding
with the extr uI ar domain including at | east one domain selected from

t hepdomai ns . éA&a@’ todsBf then mgyrbaggléd %ﬁ @H éﬂ@lmmb@aﬂy slrmB%rssaﬁtpﬁmuat@ L hg
ani no aci seq ence .represente ant1 pody or
an anti 58 8fai8é n belgsde irﬁmﬁav%lg ﬁ(’ap bP@Nﬁi)’éuaﬁyangfggéil T#rom t he
donai n ?1% éy éﬂlﬁyzﬁczgé&) @@&ﬁg@%%e 1@@(&1&9% b&k&edAmoONg these, an

ant i body Is' preferable in which the first antibody is an
anti body bi nd[QQﬂﬂMth the domain 4 or 2 of erbB3 and the second antibody is

an anti body bt%a{ége(yﬁ‘{ng Lhe tﬂ%ﬂﬁb&f e%r _%ﬁn%@ﬁrﬁ&,{?ﬁnﬁ@?ﬁa 31? I%ri‘%élQ{de

15conposi tion or e 1s nore pre irstantibody is
an anti bdy abibadiyngusvihe bfftdie attwiny, Ahndibofly-Eeb8RleanCelliiar Sgowrititgnt | body i s

escri et SovE dtisd, GorpfearnkRepuday GRS cIN erbUby CRS PR ¢ her 2ot
sel ect echsfiiham- ?eﬁ&ht mfgagytéai adtBitlyQADP activity) daaée Phkbbarkenr an

anti body fragnent thereof which conpetes with the 6 anti body cl one.
(b) An &nth Wa@ﬂplﬁ?&e@ﬁﬁl Eﬁﬁquqcﬂgmcilh%ﬁ@d@f%| é%ti}ﬁlﬂi%nw th an epitape

conpri s llmgﬁg?ﬁgé hoRe 999 %&m L % ﬁgmqﬁu%l I9R%n rhedslenfit ant i body

or an anti ragnent t ereo nds wt n epitope
20 methods[Cancer Immunol, Immunother., 36, 373 (1933)].

[0073]

The ADCC activity refers to an activity in which an antibody having bound to
an antigen on a target cell binds to an Fe receptor of an immunocyte via the Fe region of
the antibody, thereby activating the immunocyte (a natural killer cell or the like) and

25  damaging the target cell.

[0074]

The Fe receptor (hereinbelow, described as “FeR” in some cases) refers to a
receptor binding to the Fe region of an antibody, and induces various types of effector
activity due to the binding of an antibody. FcR corresponds fo antibody subclasses, and

30 IgG, IgF, IgA, and 1gM specifically bind to FeyR, FeeR, FeoR, and FepR respectively.

[0075]

FeyR has subtypes including FeyRI(CD64), FeyRIKCD32}, and
FeyRIII{CD 16), and the subtypes respectively have isoforms including FeyRIA,

20



which is the sane as the epitope bound by the 1126 anti body cl one. [0098]
The second anti body descri bed above is preferably an anti body or an
anti body fragnment thereof selected fromthe following (a) to (c). 30(a) An
anti body or an antibody fragnment thereof which conpetes with die 1153
ant i body cl one. (b) An antibody or an antibody fragnent thereof
whi ch binds with an epitope conprising an epitope bound by the 1153
antibodﬁkﬁkﬁhébﬂufhFﬂﬂ{EA(E?ﬁﬁggéﬁWRthﬁﬂﬁﬂﬁén3@%?%@@5?-ﬂﬁ@gﬁent t her eof
whi ch bi i ' iy i eRl by the
1153 antd:jg%ayiﬁgﬁgﬁ%%&gﬁmmﬁﬂ %fgqg‘ﬁ]ﬁ?[ﬁe&;ﬁ%@%{gé 914?2%@%@@? pﬁ pr esent
invention can[dds]bit a binding of the erbB3-specific ligand to erbB3 and
si mul t aneousl i merjzation dinmeri zati on and heterodi neri zati on)
caused hot noeit BiBEkbaRe: BRI PR oprs T R Fhody of 1 he
present HepREIA iimﬂ'é%@édﬁdeﬁomﬂcﬁmuzdlémlmwll/sE(NI@\bﬂfAsEiaﬂdtahﬁrt@:ﬁiciﬂf!IOdy or
anti body rragnent thereqof of the present .inventjon ich specifically 10
r ecogni Y. Hee @ibpeie BIndnegrussd i ROl LariBeirea MK FellmiaenderiEesg ko
Iigand-@gggggent phosphoryl ation of erbB3, is conjugated to a radi oi sotope,
I

a | ow nol ecul ar wei ght drug, a high-nol ecul ar weight drug, a protein, or a
phar maceut i calf0@&Ti body in a chem cal manner or in a rummer of genetic

be broduced | PR A SN B PEUY RS aflnd iy BRGNS, O1 cor
[ | nt.coduatiponod otaagd cblbdytivategianesed ofgascBhity (combizkant Laivatidd pathd®84) |, a

di oi sot ope, | ecul i ght drug, i gh- | ' dr ug,
| unoacenySng ! B B SR PO s by R eI Hr Dy BBIARTEAS he N or
C-ter m Aglgedellt B thd pfiiéth Tra@mehtsGRAd e ut fittha BbinBREENPAGIvafilig iEiBt | body

fragment thereof of the present inventjon which specifically recognizes the
ext r acelnoasible tolsPamigradonhenl awhMatimmibmmnpertey. | Weenr Cdahaviasgendent
phosphonyi at | i 1 i chai n of
Phe ant i Bkt B6infth (6 BPTe {of SRR RBH} Binds HABTL TER) 4B LB 00 e

ant iLbodyCloras e senite fiyodysek baghtbereto, A€ aviplor istitrmed] wherebh drealaycatitie

ant i body ggj%vqt i.vgs can be produced. 25[0102] The anti body

deri vat iqi PO B58%ent i nvention can al so be produced in a techni que of
genetic engi nggrisng i n which a DNA encodi ng the antibody or the antibody

ext racel | ul ar SIGHAF FRORPIET BRAGE BRUDY I e PR e ERgEnt
BT oo e e ol M et Fusod T (sl nser ted i nto
an @Rpr 8$Qid3rand &ds enmprising thh emangpewed siaypnseaepsientet hintEddRAda: S8oathn
fggir gfggaﬁgg%&?ﬁ%ﬁcggé@ﬁf’esm Eﬁrr?];?ri%iﬂg E%%ﬁﬁ@%&i& SquehfdRleseriteFAFARLES Of the
ID NO:69 and VL comprising the amino acid sequence represented by SEQ ID NO:76,
an antibody which comprises VH comprising the amino acid sequence represented by
SEQ ID NO:81 and VL comprising the amino acid sequence represented by SEQ 1D
25  NO:82, an antibody which comprises VH comprising the amino acid sequence
represented by SEQ ID NO:93 and VL comprising the amino acid sequence represented
by SEQ ID NO:94, an antibody which comprises H-cbain CDRs 1 to 3 comprising the
amino acid sequences represented by SEQ ID NOS:39 to 61 respectively and L-chain
CDRs 1 to 3 comprising the amino acid sequences represented by SEQ ID NOS:62 to
30 64 respectively, an antibody which comprises H-chain CDRs 1 to 3 comprising the
amino acid sequences represented by SEQ ID NOS:71 to 73 respectively and L-chain
CDRs 1 to 3 comprising the amino acid sequences represented by SEQ ID NOS:74 to

76 respectively, an antibody which comprises H-chain CDRs 1 to 3 comprising the
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, 1, 9Y, 64011, 99Te, 771,u, 211At, and the like. The radi oi sotope can be
directly bound to the antibody by a chloram ne-T nmethod and the like. In
addition, a substance ehelating the radi oi sotope may be bound to the

anti body. Exanples of the chelating agent include 1- 5

i soeyanat obenzyl- 3- et hyl di et hyl enetriam ne pentaacetie acid (MX-DTPA) and

the like. [0104] Exanples of the |ow nolecular weight drug include
ant i - canw@no ajbsersefoeh rapresanted by SECYIL NOinEeto & resnbrde napl-chaido6) | such

ant b of R ear ot fa ) (T RERaFREen e BFSTRPINATERE", Dot apy

agent, 88 Impmmelyaaﬁ a@:ﬂmdytwmﬂmmmﬂrmi Hschaim@iDBk tiab 3 c@n@fis@gym)pr otein

i nhi bi tor i num co I ex d e ase i.nhi b| and a ki nase
i nhi bi tﬁmlnosﬁcéi %ﬁqa%caé ﬁi’éﬁ%ﬁ? %pﬁ% @éﬁh C%H%I“IS‘H

non-st e Yk PAENEHnSIGtY ‘@éaﬁﬁqﬂléfdldls@ﬂﬁ&ade@m%ﬂéﬁ'b?Sﬂmﬂmfﬁﬁg@bﬂt ors such
as gold thionmal ate and 15 penicillam ne; inmunosuppressants such as

cycl ophddprrantctizelinendadikbopri ne; anti-inflammatory agents [Inflanmmation
and anti-infl }ory t herapy, |shiyaku Pub, Inc. (1982)1 such as an

anti - hi stam nes ke chl orpheniram ne nal eate and cl emasti ne, and the |ike.
[ 0105] 20Exanﬁkmsp1@$ ofthe aahhhddycﬁrﬂueprcagbmcmtm alsheinalmilé e di f hant{tBtihyol ) ,

i | at h ] ti chil t
R L e R S e A K S
I( %enﬁglr )mimgaunor ygmg Irim uﬁ%ﬁ?ﬁ%ﬁdﬁﬁw% ind Biited i ]?g{?;g;qemﬁmtpﬁbmggl de,
met hot r eieATENO BC’HIS%WBG?%IEPII@“’“I‘%}I i@@ifeﬁ’é‘%@? B ﬁ%gffww&we@s@ﬁﬁ@fq%st i ne.

bl eony eifyib g LRI B ccﬁﬁﬁhs@gypéiﬁm @@R@qrfﬁ%tdoﬂﬁ)rlsﬁéefhé hidil acldlaxol ) ,
docet axel (Téxotere), desl euki m aspar agi nase, busul fan, carbopl atin,

oxal i pi &¢dueneesdensbsented, bYoS% IDDIG%71 enfrespessiaeliy and L-chain CDRs 1 to 3

10- hydr I t fd i I r abi ne,

hydr oxyg‘)r%gﬁmiﬁé g%fag?hﬁgg&a g@&hge g%%@@rrr%esdn ?ﬁgf@%;{% t‘%?:@T 11), nogiteean,
m t bkantespaeivelyopdl B amibokigefuno Whieh cum:gessi Haih,am@i)ﬁhaltaﬁ ,comprising

ent ost 34 THIBY OO e PR U200 S*%AW?&R 0 B3 PR FBpy or of | 1.
flutam dga.lnmmnppﬁj Ei&)m@%ﬁ%ﬂ@%hﬂﬁtﬁamcﬂ iR gt sehiiet O &YBQ IMir aci | nmustard,
vi nor el bj ne, ch| oranbuci | drocortlsone pre ni sol onc,

met hy| pPédhiPe B Shisspsiively: 1771 hragtibory, Claerpiaieh pemprises Skehain bRs,

Tonudex, Gy tinib

(ST 5717 RpRpHE e e agﬁ%%‘%né%%% P O ok i tor . a
vasztl arresecmwlyemd&wlgmm%f ot oeonmtsng the AVEGRIR) saqnhlmgrs represented i br obl ast
grow h bitor, an epidermal growth factor

recept ol;b??%g:gz; R]i%ﬁ‘:lg‘lgfg{l’c’tl(()dr%}qs:@eﬁ“l]{CuE > lressa or Tarceva, radicicol,

17-al I'yl ar ni ng30B91 di met hoxygel danarryci n raparryci n, ansaerine,

all-trans- ret n0|c ac t hal i omd e% |domde nastrozol e, fadrozole,

| etrozol e, ﬁ%@?lﬁﬁﬁ 6?“(?‘11]%‘?% "93’0 PSRN X é‘m‘ﬂﬂ 71 ani ne,

azat hi Oﬁﬁéﬂﬂ%‘]\g Wi dpiRs EM&E:@@D‘%' INo ar@ﬂi:}:frmffgl the am@ REPIkLERBE,
bexarotene (Targreti n t amoxi f en, dexamnet hasone, 8 ogestl ns, estrogens,

anad®r oz@r@%ew G AD NO:pPq ¢l Tesessiively and broharePRadith 3 coBpssg b.
azat hi optd no@@i’&'s@!@.}eln@égx@ es&itddh SEQTB §62Q@B@E‘&@Q&ﬂ%l gyne nal eate,

ehl or ophenyl am ne emastine, tretinoin, bexarotene, arseénic, bortezomb,
al | opur mtdi:qdyodhzdmtmamfmsh{ ~chati CDBmintaI:S‘k coruistgrthic a:zan:g:rmd sequencagani ci n,

Suran T HERBE PO NG Zh AT Rl PhO SRREL R B W ke 1 de
15[ 0106khe':'aiﬁ1ﬁb|ael$1 sefudnbes repichat Oy BEQADIGOE e 1 Gdrembabulyaen wei ght drug to

an anti body jncl.ude a net i.ndi ng am no. usof e drug and the
ant 5%od§i‘m’t‘y dy3iHch comprises ?loglam CBIRSC{ to% comprzosm ino acE SeqUences

represented by SEQ ID NOS:83 to 85 respectively and L-chain CDRs 1 fo 3 comprising

the amino acid sequences represented by SEQ ID NOS:86 to 88 respectively, an
antibody which comprises H-chain CDRs 1 to 3 comprising the amino acid sequences
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ot her via glutaral dehyde, a nethod of binding am no groups of a drug to
carboxyl groups of an antibody via water-soluble carbodiitnide, and the
i ke. 20[0107] Exanpl es of the high-nol ecul ar wei ght drug include
pol yet hyl ene gl ycol (hereinbeiow, described as "PEG'), album n, dextran,
pol yoxyet hyl cne, a styrenenal ei c acid copol yner, polyvinyl pyrrolidonc, a
pyran copol yner, hydroxypropyl nothacrylam de, and the |ike. 25[0108]

By bi ndir¢ijeschigd &yritkyhl %%!BP&WWWV@M%M@R ©DRs 1datimwswyisise an

or ovekE e SEErTTy T L LR NG R DI RRe S B o cal

physi callikeand bi ol ogi cal factors, (2) marked extension of half-life in
bl ood, and (3% G%Egpressi on of loss of 30 i munogenicity or antibody
producti on mﬁ-q obt ai ned rBi oconjugate Drugs", Hi rokawa Shoten

Ltd. §993)]. [ @k@8bles of the antib&iadRhepresint ienti®t Rothdethddolgiiig PEG to an
ant i body i nc] udgﬁla) net hod of .bi ndi ng the anti body with a PEGyl ation

nodi fi c@eliesdah@de) and the Iike ["Bioconjugate Drugs", Hirokawa Shoten

Ltd. (1993)]. ' bb SR ' de a
rodi fier (- K eTyBihed ok A ailoly St ROl SRk mpaRg R abf b o %

modi f i enf @aEkody 38R s8FYtedptiherd i drdibodis plant.itee 5&i1d cotibedwsloms, deaci d into

a carbo r QM ifi - A2~ 0) which nodifies arginine into a

guanidiE%bHg%%%ﬁbgﬂaﬁﬁgékh?&%ﬁﬁﬁﬁﬁfﬁ?ﬁ%%é%?nnunoactivator may be a natura

subsbance knoys) Asamibollp ok amumitady dhaghint thedofphichbialsexdngl gitopher eof

St e anpRanaa s et bratE e by SRR RN

Exanpl esn@body@om, i&feeﬂz'ﬁil ﬁﬁt‘ﬂi&ﬂﬁl l((:fdhteiotlhb 0251 (¥ angboNy NohGheks Mhkch activate
as cells

i mmunoconpet ent cells suc , macrophages, and neutrophils, toxic
pr ot ei ngntih®ldonehe | ke. [01121 Exanpl es of the cytoki nes and

TN ) - ot 1 ) ALF iR B B LRy GagRhiIREG R C i A Aupitopy |

| L- 18|, Ivthiﬁjl_i,s thd sa@®;, &sa'hgcﬁ%@g@ébfmtwﬁwhﬁhﬁ@dfwsfslafcﬁ@d fr@@rmF%, a 20
o] crophage . c -Sti | r (. a, pacr ophage

ot ony- SAPRATIRG Pacved 20y e st S bl o BRC (o ¢

prot ei ng 1pAghtitdelylcksiene, di phtheria toxin, ONTAK and the like. The toxic

proteins also_include protein toxin which is obtained by introducing
mutation to a[(ﬁﬂggﬂei n for adjusting toxicity. [0113] 25Exanpl es of the

phar maceut i calpyaihlcl @€ihel MGbsHEANE bR BveRBA ASS iRMid@RkIA8Fdy Wi ch
apoptosis is induced due to bi'nding of an antibody, an antigen’involved in

f or Afit i orhigf bipds tedhe gilewerellelendimiio né cbB3topmpeted with Armangibady dgparibad ng
i nmune f i . i Ay i i i S..lL si onal
iter 1 650 " gui R RleTPhyp SRy LRl BN ARE3L frebdhe B S 00 e 10
bi ndi ng emfrahivhn tbiehyofientBUdeind 1§ the trgibodf dBiciibed elmrivieatand an flterodiy nbel ow,
descri bed.as, ." DS" 9, CD20,, CD21, 0D22, CD23. . 24 A 153, aim 0773,
0174, CTREbingE e < Puall & e PP PremiYn T opr e ikl cogs.
CD83, Cla¥bound by the antibody described above.

25 [0083]

In the present invention, the “antibody which binds with an epitope comprising

an epitope with which any one of antibody clones selected from the 1153 antibody
clone, the 12511 antibody clone, the 920104 antibody clone, and the 1126 antibody
clone binds” refers to a second antibody bound to a second epitope comprising a first
30  epitope which binds with a first antibody selected from the 1153 antibody clone, the
12511 antibody clone, the 920104 antibody clonc, and the 1126 antibody clone.
[0084]
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CD85, CD86(87. 2), human | eukocyte antigen (HLA)-C ass 11, Epidermal G owh
Fact or Receptor (EGFR), and the like. [0115] Exanples of the antigen
involved in formation of pathol ogical conditions of 5 tunors and the
antigen regulating i nmune function include CD4, CD40, a CD40 ligand, 87
famly nol ecul es (CD80, CD86, CD274, B7-DC, B7-H2, B7-H3, and 87-H4),

| igands of B7 fam |y nol ecules (CD28, CTLA-4,1CCS, PD-1, and BTLA), OX-40,

| i gnads of OxThesantipdyT thepramnt weeitis dsof costpised INE) fusweapelsn fam |y

" yenc PRSP A JVRERL Tt 0L Al T

nol ecul ecfered it sran(ifRAlnba®iesin] Rbkd-iIR2 comBiatie R3] Famd] ARAbilaliR4) , recept or

activator of. nuclear factor k a. B liga NK), .a.RA | i gand, . CD25,
oLt Phattinh el baplaiet TERRiR pro@Romhdd B e sy SEDN phoffiifor T

IL-1§, %Q@éB@.&{, Hﬁ@&e%@%‘[@r&@@h@fa A heid SesidNImadifisd e thgod ink@lich r ecept or s
of these cytokine chenokines (SLC, ELC, 1-309. TARC, , CTACK, 15and

S .
the | i kemingemd resisis aiegnesdiliehosmbanns e Riprsess toalworaehvigl @barof t he

anti gen i | e DEL j {4S: ] é’,{)&a]# iet.e i nclude
vascul ara}@:r’\%%f ﬁ&lt ?‘gﬁ%ﬂoﬁﬂbgﬁ%@? %Féf%%g?{,ﬁ%lr%%énoﬁg%?% a Si‘a;glrf“r’c;ibl ast
growt h fiizcaribodF&Hhe piEGEyt iavdgipat ocyte growm h factor ([TOP), a

pl at el et - deri g(gggsgrowt h 20factor (PDGF), an insulin-like growth factor
(I1GF), erythr rétin (EPO, TOED, I1L-8, ephrin, SDE-1, receptors thereof,
and%l) he 1ike. ElkiQﬂa@lE:]s oft:;thg antifby dfubé pﬂgsaﬂ'&ﬂv@_ﬂﬂc)’nhilht?&lld}ﬁdﬁtah adtilpgdgtosi n gr wi th
a pharnmaceut,j cal  anti y can. he produced in t ol | owi ng nner. That is,
eDNA en@8dntiP ffﬁﬁ%@rﬁwaqo%a‘{%e%a@ﬁ B eﬁﬁ@%ﬁ@%&ﬂﬁgfw%ﬁ% is ligated
to cDNA LaeafinNg 48nREOER Rl QGRS YE&bB3 LBHEE tHeNgniflo bkl on

anti body,the DNA is inserted into an expression vector for prokaryotes or

eukar yotseguenemieprasericd hie SEQULLNE: bnTlewroplesspeaifiealivisduds s ertipodkar yot es
or ewaﬁ%ﬁ&?ﬁnﬁ?wﬁﬁ% £33 ohB Skt ?%i'édt&f)ﬁg dbgfamli aﬁﬂ\%ﬁgrﬂ%ﬂg janti body
etect!on method an

derivatives described above are used for a
quahsi t ahi Gnderetihod and 4udedchies? and &alpeninsfoandde ted tiowains uad#i t at i on, or

di agnosi s, ex | es of drugs ,bound to the nonoclonal. anti body or the
ant | body o e < Rethes “areh RESp M8 ahies AUE Rer BAUe S LRote! cal 1y
recogni ZBatRe ﬂﬁtzaléi@ﬂ_nahl@fl%ddﬂ. aBasineNahd 3 Sdddudeinies 3 fnd he el | ul ar
domai n of erbB3 and hinds to the extracel |ular donmin include |abeling

subst anéed 2p gelibadywiyehbinds withderwisdi adi4 B etase predwaiid neasur enent

met hods. [01194nsgafxanpl es of the |abeling substance include enzynes such as
al kal i ne phosphat ase, peroxi dase, and |uciferase; |um nous substances such

as Aaeri di ni umlbspetibaiydibdphivid twbldomeasdetite extbeallate demaincdf caleBI | uor escei n
| S0 0CARAL SR TPk LI ATEL WA SRD Ul TO - and
(multivalent) antibodies {WO 1998/050431, WO 2001/7734, WO 2002/002773, and
WO 2009/131239).
[0087]
25 Exampies of the antibody fragment of the present invention include Fab, Fab’,
F{ab’), scFv, Diabody, dsFv, a peptide including CDR, and the like,
[6088]

Fab refers to an antibody fragment having about a haif H-chain of the N-

terminal and a full L-chain which are bound Lo each other via a disuifide bond (8-8
30  bond), a molecular weight of about 50000 and an antigen binding activity, among
fragments (cleaved with an amino acid residue at position 224 of the H-chain) which are
obtained by treating the IgG antibody with a protease papain.
[0089] '
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10l n the present invention, exanples of a tunor, a malignant tunor, and
cancer include at |east one kind selected fromcol on cancer, col orectal
cancer, lung cancer, breast cancer, brain tunor, nelanoma, renal cel
carcinoma, |eukem a, |ynphoma, T cell |ynphoma, gastric cancer, pancreatic
cancer, cervical cancer, endonetrial cancer, ovarian cancer, esophageal
cancer, hepatoma, head and neck squanous cell carcinoma, 15skin cancer,

urinary tractFighizeafers te ameniibody dngeent which isodighty hmger thpmBelyngeal cancer,
| ar ynge ia%rgl?xgtg gé%ﬂo%%@lﬁth%lgﬁg%’sg%ﬂc? {% ?@@3 %ioﬁﬁgpﬁ%ta{]ﬁl&lccﬂ&per plasi a,

endomet I yora, rosarcoma, Kaposi¥ s sar cona, henangl ong,

caver nougighe obatgiuo hiG00angl abhasgoahgdinghdtividy] asdanBagaaity @ioaiedraith

neur of i bromat osi s, al i godendr qgl i dul | obl ast.onn, . neur obl ast oma,

our ool FOARMORAE a0 Ao O g1 VB! ShiEn 5ot a0eas B s

| ci ofryo GNE, prbfdydeQicglsinar coma, and Wlms tunor. [0121]

Her ei nbel ow, the nmethod of preparing the anti body of the present invention
and the erbB3[4¥88kur enent met hod, diagnosis nethod, and treatnent nethod
using the 25313%6’3991}’&.;\’{4}4&13; F&%@%ﬁﬁt%méﬁ% JuRifigt éleax[h?%&%}iq-é boMFBﬁ?Q of
preparing anti body n~the present 1nvention, production of a

monoc!| ohmige argivtbaize Eéaip):i mdhas hendlahlapwienght of alpsit 5800 had dnsantiptre st eps are
(D) puribf%li ng%@PI gfol ynmers and/ or preparing cells overexpressing an antigen
prot ei n “BIHEFE"E¥f ace thereof so as to obtain an i mmunogen to be used, (2)
i i zi ng anfg@eipal by injection of the antigen, subsequently testing

anti body titer .collecting blood so as tp determne, tinme to, extract

spl een or thesqFRi’é,ana&HBO‘iW%g%‘ﬁP%én QH{&@B@H@%&W&% h‘@ﬁ?ﬁ%, (3)
prepar i RIT-MVeL PRI CRI IS é!y?élﬁlcﬁ%w?mbd gyl il geshe WHAS ond Vel 9 Bing arl 4)
performng cell fusion Fo use the anti body-producing cell "with nyel ot na,
(5) sel epiropigate pegtisici loem(Yy cougistipeed d é ongrorhiesidieyet anti hody, (6) divi ding
into single Cﬁjtob gl one (cloning), (7) culturing a hybridoma for producing
5nonocl onal a |% dies in large quantities or raising the hybridoma-grafted
ani &l i n sonBidbade s an( B)ibodw Asgrhgatas ngitherdanted/o seFandhowing g dainen

specificity.of the nocl onal . anti badi es oduced in.this. nner or testing
char act aF (i e hnng Psiiy. 20 e rabhrbHE it SRR he 1 ke
[0123] ipieneindes sivilyhetiRsRetoohe BirePailRa of hes @D typeebbGciiat | body of

the present invention wl| be described in detai] according to the above
steps. PRNReRdindipsactyily WHmKesprct P BrreHBY BE i %8S | i m ted thereto, and
for exanpl e, gmtggpody- produci ng cells and nyel omas ot her than spl enocytes
can also be used." It is also possible to use antibodi es derived from serum

of 2 anti bod¢shrisfusiorrfragmerd ganshcis pblainieddly bifdinprglypeptidpa miliisheaiei on of

antl gen gyimed by substituting one amino acid residue of each of VH and VL with a cysteine

residue, via the S-5 bond between the respective cysteine residues.
10094]
The peptide comprising CDR is constituted with at least One or more regions of
25  CDRof VH or VL. In the peptide comprising a plurality of CDRs, the CDRs can be
bound to each other directly or via an appropriate peptide linker,
[0095]
The peptide comprising CDR can be produced in the following manner. That
is, DNA encoding CDR of VH and VL of the ¢ngineered antibody of the present
30  invention is constructed, the DNA is inserted into an expression vector for prokaryotes
or an expression vector for eukaryotes, and the expression vector is introduced into a

prokaryote or a enkaryote to express and produce the peptide. Moreover, the peptide
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The erbF33 to be an antigen or cells expressing erbB3 can be obtained by

i ntroduci ng an expression vector conprising cDNA encoding full length or
partial 20l ength of erbl33 into Escherichia colt, yeast, insect cells,
animal cells, or the like. Mreover, they can al so be obtained by purifying
erbB3 from vari ous human tunor culture cells, human tissues, and the |iKke;
expressing a |l arge anount of erbB3. The tunor culture cells, tissues, or

t he |i kecmansiag SOReanmstbagroduced ihyicjemicabsymbieyisanaghodssusltlal a1 ompe a

synt hetic pt i.de. ;1S4 ng the partial sequence of erbB3 can be prepared
25 by a?%ﬁéﬁ%%?ggﬁgéggﬁggﬁg met hod such as an Frnoc net hod or a tBOC net hod
so as to be ugE@déps an antigen. [0125] The erbB3 used in the present

i nvention can_be produced by expressi.n encodi ng the erbB3 in host
cel I's by, for bé%a_ﬁ%ﬁ@fﬁlﬁﬁaﬁ%@@wmﬂﬁ@?%wcﬁwﬁ _té’élﬁgl‘ offs di scl osed
in Ml eqrliaddyCofpboSiion forliBRaf Akthd/ BRI mprRaGoRe &Edhddk aftibddadshrSpri ng
Har bor Labor_atoré Press (1989), Current Protocols |In Nblecular Biology,
John W tantibgdnbagmegytheogdyescaned ehnwel iThe exqroglesgpecifically includegn| | engt h

eDNA e”%ﬁﬁ'ﬂaé&% ShipBSibs vjh?&fcfa‘iaﬁﬂ'shé‘éﬁ st Q&iﬁ%ﬁﬁ’%? b ﬁl?tﬁgo(&& f%glﬂ%hpéﬁ%‘éf of an
appropriate expression vector, t eref)y preparing a reconbi nant” vector.

| nst ead bafdingheith td extreca tutarcibiain acDNingfat kgsteme dosnaimspleateddopm dpr | at e

l ength which i,s pr.epared based on ful nat h _eDNA .and .encodes a parti al

ol ypeptPEmdye Bm ik eedifl e vt o BR BEah R HuBl B nant ector i s
[ nL IB gd U@aglehd_sx-;t @pfb@&{tetff@} kBQaWi N@bllhmdf ib)sfec@:ﬁti?%tﬁbb[pgjﬁ Sg?roéntibedjz ﬁ%gmﬂdiler ebyf an

er - producj ng..transf oy mant can obt ai_ned,. [ X . _Any type o

vect or é@ﬁe‘g@_‘%%w aqe E@F%ﬁ"\féﬁfiﬁ?‘a@&m‘éﬁ%%@ the f’@éﬁntky;@d%epl i cat ed
aut onomygine 1ikd. WiofloBibscS & hntitRa§ cOmpbREH RPEatRMIe iRhighhemgomes and 10
conprises an appropriate prompter”in a position where DNA encodi ng erbB3
can be wntbslyris bedntifody 28]ding with the donzgiy 4 oy et efbEdednid thaisasond i cr oor gani sm

[ Sy SOl RS OB el ittt 1o

can be use cer as it can
expLess chmpodidmgert thg dike & mp@YRErahle in whithhén fastpntkatyyiote astilddyas

Escherichia colj .is used, a ost, .cel | he..reconbi nant .vector is

prefer a%f“vg‘ég ngéttﬁdW’&ﬁ C@ﬁ%ﬁg ’déﬁ‘? %Fﬁ%‘&)ﬁgﬂ:}ogﬁsi %’astni%g’ﬁdff ﬁmfhﬁ"g pr okar yot e
and CONMRFiS®Bs damBirom£pR3.a ri bosone bi ndi ng sequence, DNA encodi ng
20erb133, and_a transcription term nati on sequence. The transcription

term nation séftfdhce is not definitely necessary for the reconbinant

vector, but ifmpl ?irsl%%ﬁ{iﬁ{d@tﬁeﬁ’cﬁﬂéﬂtab%\'ﬂ;ggEg@&?ﬁ@g@i#?%&f&ﬁ;@ﬁb@d} sequence be

arranged right after the structural reconbi nant
vector regmeontpeiesscdeoehizon dint fodlbingyal tedcpr onot er. [ 0130] 25As t he

recombinant vegtor . dibdl 8r B Sliftodd BEuh@n18&refr WhRAR Thflphdds With Bk 1128
antibody clone.
(b) An antibody or an antibody fragment thereof which binds with an epitope
comprising an epitope bound by the 1126 antibedy clone.
25 (¢) An antibody or an antibody fragment thereof which binds with an epitope
which is the same as the epitope bound by the 1126 antibody clone.
[0098]
The second antibody described above is preferably an antibody or an antibody
fragment thereof selected from the following (a) to (¢).
30 (2) An antibody or an antibody fragment thereof which competes with the 1153
antibody clone.
{b) An antibody or an antibody fragment thereof which binds with an epitope
comprising an epitope bound by the 1153 antibody clone.
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di stance between Shi ne-Dal garno sequence as the ribosonme bindi ng sequence
and a start codon is appropriately (for exanple 6 to 18 nucl eoti des)

adj usted. [0131] In the nucl eoti de sequence of a DNA encodi ng

er bB3, nucl eotide substitution 30can be carried out so as to create a eodon
optimal for expression in the host, and by doing this, a production rate of
the desired erbB3 can be increased. [0132] Any type of vector can be used
as the expres&) dm antibvdy oz dndihgdnfaginerd dreréafvdiitlobinds withenkpBepcel | used,

and exanples t.hereof i.nclude pBTr.p2 i Cl.w an BTac2 (all manufactured
by Roc e s S SrTEes i enio Ry PR SRR e feBE U e by amer sham
Phar maci a Bi oft@eh), pSE280 (manufactured by 5 Invitrogen), pCEWEX-1
(manuf act ur ed Promega Cor.poration), pCQE-8 .(manufagctured by QLACEN),
pKYPI O (JP- A- Egg-/%ﬁtt?@gg OmBRYYS %g *k‘i\@%‘is%‘ﬁlﬂi“{ﬁ’%i{’“ ﬁ?‘b‘t“ﬁé’r‘f&a‘i’m‘éﬁé ry, 48,
669 4 198&:),5']3,-%@&%1@&&9{{; GbBBLR sinfdleMous9HimlAtion 98 ddinREEdchRhac. Natl .
Acad. Sci. USA, 82, 4306 ( | 985)), pBluéscript Il SK(-) (nmanufactured by
St r at agésfejedipearizton) gaiessdreddesnr b EgechePBdmdycoi | IJM 109/ pTrS30 10 ( PERM
BP-5407)], pgﬁ%g][ [ prepared from Escherichia coil 3MLO9/pTrS32 ( PERM

p

BP-5408) ], prepared from Escherichia coil 1G#42 (PERM BP-400),
JP- A- 60- 2210%4¢ antpokA2f fhenepanedvértiomikd cdeeninthidy decivhtiteGoARr(iiPERM

13P-6798), JP- A-60- .221091 Ter ni Speci ficati.on of. US Pat ent No.
4a86501 Hegrbody SmiBhte rpke R S e b eh ethie P Sl U pat ent
No. 1 16€of3Bnizedx B BEXace PhIBF déinaif HParbBESRE1MbitaPArnEReAREnd-depdBdeadter i ol .,

172, 2392 (1990)]. RpCEX (manufactured by Amersham Pharnaci a .Bi of ech), pET

syst em PREROPREEIIGN O B i cepaigpied Sye 1BHEYOPR A0V HROIPPNA. weiBhiaBYS Ar ty type
of prongi,efh. S8RkcREr H}@%‘ﬂt &%g,: ér)]@%te%i dr phafndceitedal Qzﬂiﬂoﬁ?rtixhﬁ hasikacel | 20

used, and ‘exanpl es t hereof | udé prdnoters derived from Escherichia coli
or phageanserchi img mennépofigepetor enginePting) , a | ac pronoter, a Pl, pronoter, a
PR pronoter, fﬂpgf T7 pronoter. It is also possible to use pronoters

obtai ned by a ifl cially changi ng design, such as a tandem pronoter in
whith two Pt r ke aftibody darigedes of te preaasyt iaveldop canbd produeedliachel 7 pronot er,
and a | et ronoter.  25].0134 . anmpl es, of the host cell include
Escheri (gtp.}ioa\ﬁg%man%_ri_ b@}b@?ﬂﬁ?qlaﬁlqﬁ% ﬁ“@&fg‘c@?]ﬁ@ a‘%&’fﬁ’éri chia coil DM
Escher i efiidesRio| C%Sﬁ@{@n Jas, ah@ 119071 ]a elidisdtY 2 4 Gaw msabatidrohdightcoi | WL485,
Escherichr a cplf JMLO9, Escherichia coil HBI 01, Escherichia coil No. 49,
Escher i éfigaa 8ightmolpeulat weghhdmp ol IaEionctiuly; 2 PdsBror @RIagtibed DI - 15a,
30and t N3-S | ~ 1 : sed:.as, £ he.: jnt roduci ng
ho. T ecoR e o o e L O g

i nt2®duoetha abiBodynfragreenh dstreafef theysesnt inExdivp vduclofpecifsaliptdsognizescl ude a

o . 5400 L 0 PSR Pttt 50 2110 (1672
[ 0136] phosphorylation of erbB3, fo an appropriate substituent or side chain of the antibody or
the antibody fragment thereof, to a sugar chain of the antibody or the antibody fragment
thereof, or the like, whereby the antibody derivatives can be produced.
25 [0102]

The antibody derivatives of the present invention can also be produced in a
technique of genetic enginesring in which a DNA encoding the antibody or the antibody
fragment thereof of the present invention which specifically recognizes the extracellular
domain of erbB3 and inhibits EGF-like ligand-dependent phosphorylation of erbB3 is

30 fused to a DNA encoding a protein or a pharmacentical antibody desired to be bound,
the fused DNA is inserted into an expression vector, and the expression vector is
iniroduced to an appropriate host cell to express the derivatives.

[0103]
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5When an animal cell is used as a host, any type vector can be used as the
expression vector as long.as it can function in the aninmal cell. Exanples
of the expression vector include peDNAL and pcDMB (manufactured by
Funakoshi Corporation), pAGEL07 [JP-A-3-22979; Cytotechnol ogy, 3,133
(1990)], pAS3-3 (JP- A-2-227075), pCDMB [Nature, 329, 840 (1987)],
pcDNAI / Anp (manufactured by 10 Invitrogen), . pcDNA3. 1 (manufactured by

| nvi trogen), ﬁﬁEm@k@mﬁﬁwﬁaﬁmwpwwebwhENSfﬁmdﬁéﬁ?L9%Aéﬁ$&§&ﬁa?ﬁmochenistry,

101, 130% ,(1987)1,: 210, . | 8SFL 3. NTEX93 97/ 10354), and the
like. [01 ]mﬁr@é %‘%ﬁ%ﬂ%ﬁ%&ﬁ%gﬁﬁ%&@é’aﬂ‘ﬁ ﬁh%\é\é%laosdyi Y%an function in
t heI ani rmlora};ﬁinle*,’If' &ﬁt}mﬂdnéxlaﬂﬂteeﬁnh?ﬁﬁsmja dubﬂhm&illalaﬂﬁgmtre&ioﬁb‘?dpmmdi ate
early CE ene of cytonegalovirus (CVIV), an early pr ter of 3V40, a

pr onot er’gﬁgbegbor”é‘flrt% RES 0‘5;?' r%i%l%ﬁﬁi%véleﬂ?uﬁgéﬁﬁﬁé?‘ﬁu‘ggﬁeat shock pronote;
an SRa RERARiRsben@FIB- el HIBLSEn&HaRNRANRERKcR aMd (MMRDTRAP A (Bokem a
virus. An enhancer” of |F gene of human CW may be used in conbination with
a pronotle. 20[ 0138] Exanpl es of the host cell include Namalwa cell
as a human ceimmﬁ:% cell as a cell of a nonkey, CHO cell as a cell of a

r, t-1B

Chi nese hanst 15637 (JP- A43-000299), and the like. [0139] 25Any
met hod can be Hisegblcaof tHedowahblechiaf weightrdrdgigichgletah-capcop apemtant vector into

the host, cel | t t hod | i nt i mal cells.
Ecanpl o CHMeEh T AloBHaETAE T RCEROGoa) PO FplDmAtBtyE 3. 133
(1990) 1 nigosotlctiagontPhRRpaLieadeidiod, dldtibiote 2248 Haloills, RAbpsitdadePr oC.

Nat|. Acad,. Sci, USA, 84, 7413 (1987)], and the like. 30[0140] A
t r ansf oriWRiA{OTd 8 MPTRRRer PEAPRARANG ROBFGaRG aHPsshinapmapscihibiighadi-ned as

above a'}%i’yéoﬁfcﬁ&h%lﬁgitdrbﬁaﬁﬁﬁﬁ%?I%ﬁtde%&%& zﬁx%iﬁd}h%‘in}lﬁﬁop@ﬁﬂ%”com ng erbB3

is inserted is cultured in a umso as to produce and dccumul ate erbB3
in the diuaseidibitandennitbagsntsb3ch asshysladdoittone afid prernibenes npu-steenid wher eby t he

erbB3 c 0 o) e i f.or iy a medium
can be. BT SR S shl R bt 16n ok BRI BB bt D2
hostL5 [ Gibditilldn\ihe imerdnBSupipscseatyy ashad cysloghokpliaydtie astbadavdoproet kisti- 1t 1S
possi ble 1o obtain erhB3. supplenented .w,th sugar, or ugar .chai n. \Wen a
A L e R B A e R R e Ci L R

pr onot er(1982)F4llch s 8l anfRiskAEMELTk BoIBRIARRAY MaRStcarld efbniRtisd) anaredi um  For
exanpl e, when a m croorganismtransforned with a reconbi nant vector using a

| ac pror%‘% 8f¢.is cultured, isopropyl-j3-D 10 thiogal actopyranoside or the
l'i ke may be agglgftito the medium and when a microorgani smtransforned with
a reconbi nant "vector using a trp pronoter is cultured, indolc acrylic acid
or £he |ike niratmpleacdde and-toheer mgchtineludOadidystibz filyels, afplathhe nmedi um f or

| turi t t t ai f ' 5 host i nclud
the genararts a2l ek Piaing el BRe e Bt ol Bl naRr B it cal
Associ atdyolphdspBambitJif¢sERitk] carmagie' (SCMEM, [oheistine €CCNER, ddxBiubicifS2) | ,
Dul bec_oo'g. nmod, f.i ed M [V rol.o.gg .8, 39 &195@%}]‘1 a %@9 .medi um [Proc. Soc.
Exp. Bi GRATpFIN), sparubiqn.gisaicjtabig (agnzag), HPRYPDHCEECEEYs Medi um (1 MDM),
el & S YRl Al R BidccibBbAle, BRYGHR 8! SIUbRERLIIONud DGR nbimbiGe above

medi a, and 20the |ike. turing is perfornmed for Ito 7 days under
condPt i ofecristing fHlepmygin, gagongyein, peplomyein, estramustine, paclitaxel (Taxol),

docetaxel (Texotere), aldesleukin, asparaginase, busulfan, carboplatin, oxaliplatin,

nedaplatin, cladribine, camptothecin, 10-hydroxy-7-ethyl-camptothecin (SN38),
floxuridine, fludarabine, hydroxyures, ifosfamide, idarubicin, mesna, irinotecan {CPT-
11), nogitecan, mitoxantrone, topotecan, leuprolide, megestrol, melphalan,

30  mercaptopurine, hydroxycarbamide, plicamycin, mitotane, pegasparagase, pentostatin,
pipobroman, streptozocin, tamoxifen, goserelin, leuprorelin, flutamide, teniposide,
testolactone, thioguanine, thiotepa, uracil mustard, vinorelbine, chlorambucil,

hydrocortisone, prednisclone, methylprednisolone, vindesine, nimustine, semustine,
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tenperature of 30C to 40C in the presence of 5% CO2 in general. During
culturing, antibiotic such as kanamycin or penicillin may be optionally
suppl ement ed, [0143] Exanples of the nmethod of expressing the gene encodi ng
the erbB3 include 25nmet hods such as secretory production and fusion protein
expression [ Mol ecul ar Cdoning, A Laboratory Manual, Second Edition, Cold
Spring Harbor Laboratory Press (1989)], in addition to the direct

expr esskepecishing donjrdetszacsiiding b8 Topxaliptatior pE8inpy Joksen)i weetimét hod i ncl ude a
met hod g 3 ol (o] Lng the host cel
to secr %Eﬁzgggg&@%Pfgggﬁga 59%3%5§%%ﬂ%9%¥§%§3&§?g%}%&%@#ﬁ% erbB3 on the
out er nmendibeiml gfovith éaciarsteapadr|(VEBFR) dihibitgy, & fibrdblest groelth facsed and t he

structure of rbB3.produced, it is ssible to ct..an appyopriate
et hod. e bCFR mRbigh A dptihpd et eed e DR Bl S e by
l'i gagi ngs DbiAa @R Tafbietd ridiSican Nallfahins ERURRGRo:8ke ldRRarngydin, ag@ichyegdar  domai n
to a DNA encoding the Pc region or an antibody, DNA encodjng gl utathione
S- t r ans RBsaaEe dBrpos-wtipna agide Balidemide depalidgmidprpastingli 1487040k st i di ne
tag, or [ rgssi il hGal | -ﬁﬁﬁgeby an
antigen1 u2?%hé§?§%%%%%%%ﬁmﬁéﬁgé%ﬁgﬁg'QHF%%g%?MEﬂ%hﬁﬁiggg%f i ¢ exanpl es of
t he ant ingeeritfins icpelogpooineiapampcinyigal:erorifont lekaniqe §Taigretnhdampoxifanh e
extracel, ul ar, domain of..the crbB3 is. fu .0. egi on of human 1gG 10
(her o nHERiSmaBLE efostnes Srilagiss ahRub{ I CARIAT SE FsP 0 wner ol n Che
?)rit 1 acelti)ﬁdnblnﬁithdgmt, ' ]%&&b,caabxﬁﬁ)pigae,fpaﬁ'ﬁdiam&h&] ggkdmw]aiaim]' &ta,ebs- t r ansf ea as ed( GST)
erein ow, scri bed as "erbB3-GST"). [0147 en erbB3 is produced in a
host ce|cﬁioaph5ﬁﬁ@%@edﬁﬁs@w@$ﬂw§w@%m flsgas s, HEORER] Rbs  bi o t o |
cause t heeR@Storf@binid, AliBflrinte| HHSREMRIR ibﬂmkﬁm%!%%fekiw arly by using
the method of Paul son et” al [J. Biol. Chem, 264, 17619 (1989)], the nethod
of Lowe o@dgaglicin] @pgdrompain, legeyerin, skistamig kepsonagoley apipggbyethiniide s

Devel op. : 0 . Nads,s g i 1, P- A- 05- 3369363, WO
94/2302f?méﬁ%%%%§m%%%@%h%ﬁ%ﬁgf&gg$g§&annu%ﬁk%%hgégggé%&%duced can be

i nctgased usi f@l0&] gene anplification system (JP-A-2-227075) which uses a

di hydr of ol at e,.reduct a en .the Like. 14 . ~ The obtai ned erbB3
can’ be.i ol at BSOS pLmeAraied B e s Suheehiharienr b Bl o, o5 0150)
Wien er RBBbdd ihdthidds alethddaTibindexdPasine eeoups of fiti e hivbthe ShebRly thlagchcel | s are
recovered by, centrifugation after culturing is conpleted. Thereafter, the

cel I's aghes yispdaeddohidas mefiebasbipding aminhgroesthaiiea sirhyryan
ul tr asont-aak QF an FREWHRAY B ®88r-soluble carbodiimide, and the like,

20 [0107]

Examples of the high-molecular weight drug include polyethylene glycol
(hercinbelow, described as “PEG™), albumin, dextran, polyoxyethylene, a styrene-
maleic acid copolymer, polyvinyl pyrrolidone, a pyran copelymer, hydroxypropyl
methacrylamide, and the like.

25 [0108]

By binding these high-molecular weight compounds to an antibody or an
antibody fragment thereof, it is expected that effects such as (1) improvement of
stability with respect to various factors such as chemical, physical, and bislogical
factors, (2) marked extension of half-life in blood, and (3) suppression of loss of

30  immunogenicity or antibody production will be obtained [“Bioconjugate Drugs”,
Hirokawa Shoten Ltd.{1993)].
[6109]
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Mant on- Gaul i n honogeni zer, a clynomll, or the |like, thereby obtaining a
cell-free 30lysate. The cell-free lysate is centrifuged to obtain
supernatant, and fromthis supernatant, a purified preparation can be
obt ai ned by general protein isolation and purification techniques such as
sol vent extraction, salting-out using amoniumsulfate or the |ike,
desalting, precipitation usiqg an organi c sol vent, ani on exchange

chr omat ogr aphyExasipleg od thegséthod athindisg A&t teyinantihodyt inplud¢ BEAR)odEDhar ose or
DI AT ON e 15, CTROLAEL e Mo SHAT 80 BTGl FREAREAL o), cat o
e chr g as °S-'sephar

exchang mat ogr aphy using-a resin suc ose FF (rmanufactured
by Aner JhamxcRijagatabiragsBi Birelciwa SHypelr D093 ]. clhvaomptosfrthp RY Gylikting a resi n

such as but.yl - sephar ose r phenyl - h o el.filtration using a
ol ocut ARG en e Ok A R s TSR A tisturtiftR S et B Popor esi s
suchzas dnsiiebetbl 4 Moty 1PN 563785 87 N hich kRodMidsCdypafy abig od $afdadicrl or used
in conbination. [0151] Wen erbB3 is exEressed intracellularly as an

i nsol ubliBloig@yboxyhgroyp) 4 wodifier YE-Aec /82 Ruvhish mpdifics RECip8ARP 2as descri bed
above a A5l 2¥ed anf aldpwed by centrifugation, thereby recovering the

i nsol ub{@aﬂo% E’o?&géiraBBS “as a sedimentation fraction. The recovered

i nsol ubl e body0bif0]erbB3 i s sol ubilized using a protein denaturant. The

i monsi onal. stPRceRoRi Mo hed el ATy Rk dRb s b0 21 o and

pulr wbi camoa@uiééﬁ,eagﬁrspbﬁgc ai{%v%gs] M&bﬁiﬁyixﬁ prirgs boest imhﬁmﬁyagém of
pol ypept j de n be, obt al ned. e t rivative
such as Eiﬂgwlﬁglagfm %@@&alb%aﬁmﬁq@rwwsgh&@ev@? %ﬁlﬁﬁﬁé&éﬁ th%kﬁy, er bB3

or the derivatpmgjsuch as a glycosyl ated product thereof can he recovered
fromthe culture Supernatant. The culture is treated wth a techni que such

as 20 centri fxgapiesnt e Melshy inpude syabiacse srewiholigisrsavhich sglbralbl e

fractio L fod ratl M sol ubl e

fraot | onBEoehEArR L WhE Y CARY AbLoDaRD 28 PRLISGLEIMERS Sove.

[0158] ewdB3 lised in the present invention can also be produced by a

chem cal 25 s Q{Qﬁsis nmet hod such as the Fnoc nethod or Whe nethod. In

addi tion, siné e primary structure of erbl33 is already known (Kraus, M

H et al., Pr QES{anig&Isbf tHRACAEkiSsiand 8Cowtd P3e 12 TudclifReront (herciRlovge can be
ods

prepared by neth known to a person in the related art., The erbl33 can be

cheni calq%chH@ﬁggﬁ@aﬂ*ségﬁq% IgNﬁtht‘Fflfé‘ F’WH@FL’@Y& desrnbed ‘Jt['é’hzby Advanced
CheniTechy . Renl 9knE. p@nLlne  Ages %@{é}ﬂcﬁ@ %iﬁlﬁﬁist%nﬁﬁti% olerhG-C5pf gi n

Technol ogy I nstrunent, Synthecel a Bi onpl’ecul es rporation,” Perceptive,

Shi Rfdz 2rEptesyiemperaphage colmaytstirmlating fapr (GH-(SilDpa sraciopbagerjoteny-

anti body.: UCi 1 : sl hich.is 3 to

20- weok SRR LE o BrCort, FR1BFIK YraplA0E e Rl dfiediuITh Bl 3) 7 L0
ant i bodydipithehircionp, ORTAK ) mmdtthelikp| Benpxieynphingade indadepgaoicphiesal bl ood of
the aninmal, are collected. As the aninmal, a.transgeni c nouse having an

b 1ty B SRS AP R ST JeuroTR o FRMRE SBTHE. whi oh i <

5di scl osed infphejdocunent of Tom z-uka et al. (Tomizuka et al" Proc. Natl.
Acag.5 Sci .

Examples of the pharmaceutical antibody include antibodies against an antigen
in which apoptosis is induced due to binding of an antibody, an antigen involved in
formation of pathological conditions of tumors, an antigen regulating immune function,
and an antigen involved in anglogenesis in a lesional site.

{0114]

30 Examples of the antigen in which apoptosis is induced due to binding of an
antibody include a Cluster of Differentiation (hereinbelow, described as “DS”) 19,
CD20, CD21, CD22, CD23, CD24, CD37, CD53, CD72, CD73, CD74, CDw73,
CDw76, CD77, CDw78, CD79a, CD79b, CD8O(B7. 1), CD81, CD82, CD83, CDw84,

30



USA., Vol 97:722, 2000) can be used. Alternatively, in order to enhance

i rnmunogeni city, an erbB3 conditional knockout nouse can be used as an
animal to be inmm zed. [0155: 10The i nmuni zation is performed by

adm nistering the antigen together with an appropriate adjuvant such as a
conpl ete Freund's adjuvant or a conbination of alum num hydroxide wth
pertussis vaccine. The immobgen admnistration at the tine of nouse

i muni z&3%onCo3htbe %M’d@d‘oﬁylﬁéﬁﬁ%ﬁfﬁﬁ“ﬂeﬁ Glgsnllalspidenyal Cape®us i nj ecti on,
i nt rape@hétBPFQJepio?KE@%‘Rg,%nd'ﬂ%l venous injection, intraderrnal injection,
n,

15i ntranuscu I hj"ec or plantar injection, but intraperitoneal
i njection, plHAtar i nj ection, or intravenous injection is preferable. Wen

D ot 9en, BBy e sBAR T SR ot BB B BB ot

(KLH} soumss had e asgeh fguating mmnagincti¢Oihdllec ZOH) é:}:am; b gB:m()i IBand,

First adhmmdy masotes (GAReChRo-alel. JE50caprals Bich G Bebat | on. bl ood

is coll eghed offmrfhhliﬁzﬂ@é’&ﬁ@s elz%uemhme%smamnamzmt ob@ﬂw titer of
the serumis neasured using enzyne, mnnunoassay ["Anti bodi’és - A’Laboratory

Manual , ligoadg oSpHH-Y, (Pla:l%ﬁumawmscﬁr focton 3G reenptarfamily pwleaqfesan ani mal
show ngt(BRﬁuf)f{Boi‘ﬁpﬁi %H'ﬁ\i%%z)gs a[rela?e% g@g#o%ﬁ ﬁcﬁ[)ﬂ%l ﬁggéztepfol?e anti gen

used for I nhunization 1s sourc r ng cells for
f usi®n, (TRAIIS) fpmsslsfmlszleciﬂﬁ famitshefi TRedHafsod]t heleedlt eeplof (TRATIsRbsequent

operatl [ e ) fter he .fi i St tion of

Che ant e 2 RA GRS e TRAH RS Bp B a5ivabes i phelgen BrIPL Recy

spl een, liggnd @FEIKEG: RANK Ehed] ODUS AR ROE0IB, dy@olaMds! (Bct of TS 1P, I};féi

ant i bodﬁ‘pr oduci n cells. The ant i bod pr oduc| ng cells are pl asnocyt es and
S

| ynphocykes Iwﬁag-h k- %’Bé%ﬁ%’@ﬂnéém“ét &Ct‘ff}{g(}ﬁl} ADEVR-¢ad thelded cel | s may
be obt a‘r&%gtf};sr %@ﬁ%ﬁﬁﬂkﬁ&bq;he%%in@gt%@%c 1eReraRly mboeyTaRK be obtai ned

from sple g’ odes, bone marrow, tonsil, peripheral blood, or from
an h@pr@p@lilmféte @nﬁumpiompftth@cehﬁmol@u@s spl enocytes are nost comonl y used.
When spl enoeytg re used, the spleen is mnced and | oosened and then

subj ected to en ifugati on, and erythrocytes are renoved, thereby
obt ai ni ng ant Erkadylepobtheahtigerctelananfibsdyfiubibiing dafbyb@isis(@) 18tiam! of

repari it ossible to eIIs not havin
R0 | Pl bR Vel s e B Reovpp oo (B e o B Such as a
nmouse, @rdvth, fa&oWaE@F,ga h@a’fb%?ﬁtg%wthafaé‘z@p@{@l?) ar;n@elbwemeb%tmn I'n

general , for _exanple, an establisShed l'ine 10 obtai ned froma nouse is

usedl as Terton BPSHR, weipulitalike aesmplastor {m)eewiirmlmﬁfé’fié B, IL-8,

azaguani om BALB/ c) nyel oma ceI I l'ine

133- XGSXg@%??P?L%g%Eg i gﬁeﬁré‘gﬁ%d#ggf%és in Mcrobiology and | munol ogy, 1Is,
1 (1978)], P3{NS¥}1- Ag4l (NS-1) [European J. |Imunol ogy, 6, 511 (1 976)],
SP2/ 0- Agl4 (SR;2 Nat ure, 276 26 (1978 3- A

| mmunol ggy (155 %MF {E’@%}é%’]seé %%tel%dré’ﬁgha &ﬁ%"%ﬁ%@gg%%l 495
(1975) ] bc@fﬁﬁubf&mﬁhkﬁ)llhohﬂﬂ@ﬁiméﬂcr 'I‘l'xafﬁbaﬂmﬁ@hg@iﬂhg mﬁﬁanadélenﬁlﬂhﬁbtbdyur Sdbl n an
appropriate ne m,such as  a az ani ne nedium [a nmedi um ai ned by
adding 8 gﬁ@&ﬂ?ﬁ' gagrpent s ligaigd %Eﬁ%é@?ﬂﬁim%eﬁ %gn@atr% tePNfut ani ne,

2- er Ca%h&%ﬁ?@ﬁiswn%ﬁb@cm/ﬁa’e DNAMiIrk&talineahlcxgReabu Rl heei nbel ow,

referred to as CS")], the lIseove's Mdified | becco' s Medi um
(her ei nmlewotwr@nkwom aad thqmmypm&&mtwewuﬂ ipsedused inp drgkas@tsagl e

Medi um (Op QW nteSd B rfﬁs‘%oﬁ%atﬂz%d DVEM') . The cells are subcultured 3 to
?ore ceﬂ \@?(8

4 days be sronin normal medi um (for exanple. a DVEM

contai ning 108HES) to secure ceI | s in nunber of 2x107 or nore on the day
of gg sion. When the antibody derivatives described above are used for a detection method
and quantitation method or used as a reagent for detection, quantitation, or diagnosis,
examples of drugs bound to the monoclonal antibody or the antibody fragment thereof

of the present invention which specifically recognizes the natural three-dimensional
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25[0160] (4) Cell fusion The anti body-producing cells for fusion
obtained in the section (2) and the nyeloma cells obtained in the section
(3) are sufficiently washed with a M ni num Essenti al Medium (1vlIEM or PBS
(1.83 g of disodium phosphate, 0.21 g of potassi um 30phosphate, 7.65 g of
salt, 1 L of distilled water, pH 7.2) and m xed with each other so as to
yleld cell nunber of antlbody produci ng cells for fusion:nyeloma cells=5:1
to 10: 1 sthigiteondles dyiraceihitian domgpan posrPBandd binds ta the estipestinkt domains r enoved.

[ 0] 61] t 0 ed, and
then a rﬁ“i?tl%(:rlgb(g-%gsupgtgrﬁg%ge%eﬁg ycoail JUL&F E%efajﬁftécbéb)%ﬂa lg%ﬁ%{l

di met hylmssthédsxi de is added to the cell under stiffing at 37C. In addition,
1nm, to 2 m_‘ﬁ Mis added thereto several tine every one or two

m nut es, and {FETINEM i s added thereto yield a total anount of 5 50 ni.

After centrif yRainpRR of titEaSRe sOBkaRE dcbudefRyaek suthes BikeEhdi t ated cel |
group is gently | oosened and then gently suspended in a normal nedi um (HAT

nedi un) PhAsHEHSHPeEFIdase, g pestErse: BinqR yabsinges sugh @s apHHBIHIESIH to t he
anti bod F?ﬁt d for 7 to
14 days)éinﬁIj %&J%%Eﬁﬁﬁ%ﬁﬁgﬁg?ﬁgﬁhgg%§ﬂ?%%%%?ﬁggﬂghﬁﬁ?'s on %%%ﬁalso be

per f or ngdramethHlehédiniionisnthioertrsc (RITHEY; spl hobkyt es and nyel onas are
sufficiently }f@ﬁbid with a serumfree nmedium (for exanple, DVEM or wth
phosphat e buf aline (hereinbelow, referred to as a "phosphate buffer"),

anfllm' xed Wt Hlnﬁ&ﬁiﬁe&hhﬁﬁeﬁﬂﬂheﬁaﬁtﬁﬁ&%fgﬂhmoﬂ lari‘i?aﬁfgnaﬂtthQOP%f}ml gt Be

spl enocytes, and the cones about 1to 10:1 ol | owe y

centrif P@%‘?‘? capEPRPY rﬁ%gé SQHCtCCPg' ?Féﬂt%]ﬁm? 8l GaBRYVIIHE CRIRELpr eci pi t at ed
cel I gr aupssi Sunedtf biag ﬁlﬂ{dr)&néigﬂﬁﬁ@%&ai @&ﬁcarr&ﬁﬂmh h@ul@e%lnbsi Rﬁoﬁgdﬁé’emr opwi se

to a serumfree nedium containing Iml of 50% (W v) pol yet yl ene glycol

( ol ecullamplsniyeastor canEo p@bcm@smmwms@hcﬁmmgmdmm@hwmr 10 inL of a

serum f ro%gng'f?%iﬁld@ bs%gﬁé Qfdﬁ‘ akd}e ‘gt’:%l aJd%ecQ?@ﬁg%ﬁh%Qﬁ%}Efn In[légat | on.

[ 0164] I'scar agail n, e precipitated cells
arelsus mkndmdcarmmammwmmmatapmmg chori@ppriopni, gheryapol nanc:@f HAT

solution and human i terleukln rei nbel erred to as "1L-2 and
t hen di ?jré’ﬂgee@lgc%e'f 3 ufaé%‘&rf Wﬁ "%E%@ o g*cﬁgie&xaaﬁ% Bte (herei nb)el ow,
ref er r edntiOmagiosis, dhialeml, filrosdreoted Kiypos | satebmaf hﬁmzﬁigﬂﬁﬁa,%am@(hfs at 37Cin

t he presence of 5% Durlng culturlng, a HAT nedi,iumis suppl enent ed

appr opr ilEreRglomaoaEeblpstymEaEERabiast e AP 1o ﬁﬁ“lafbﬁ’ﬁ"@%en t he nyel orna
cells d i that is, a
hypoxan?ﬁlﬁ%?gﬁ}nlne p E&d‘gﬁﬁgosiﬁtrans g?%se hOBi def|C|ent line, the
myeRor nailwowomommﬁmbﬁawmahestwsxcomacbidr@oaarcom, ibsreceed,| s cannot
survive ?V%hlﬁ -cont aining nedium On the other hand, the fusion cells
of the an y produ0|ng cells each other and the hybridoma of the

ant i body- prodyeizig cells and the nyel ona cel | s can survive, but life of the
fusion cells body du0| n I ted. Accordingly, if
Lhese cel | s abereBhiHiBE ST BT reti e oot B b T RueR B * onl y
t he hybriheleme3hedsheniit inb®dd RAGYE nghse hﬁ@tr@diﬁheﬁhﬂetﬁb!@bﬂﬂgﬂﬁm I's can
survive, b5and as a result, it is possible to select the hybridonma.
25 antibody will be described in detail.
[0122]
1. Method of preparing antibody
In the present invention, production of a monoclonal antibody comprises the
following steps.
30 That is, the steps are (1) purifying biopelymers and/or preparing cells
overexpressing an antigen protein on the surface thereof so as 1o obtain an immunogen
10 be used, (2) immunizing an animal by injection of the antigen, subsequently testing

antibody titer by collecting blood so as to determine time to extract spleen or the like,
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[ 0166] The nmedi um of the hybridoma grown in a colony shape is

repl aced with a nmedi um (hereinbelow, referred to as an "HT nedi un')

obt ai ned by renoving am nopterin fromthe HAT medium Thereafter, a portion
of the supernatant is 10col |l ected, and then an anti body-produci ng hybri dona
can be selected using the antibody titer neasurenent nmethod descri bed

| ater. [0167] Exanpl es of the nethod of neasuring antibody titer

i ncl ude and theapsenensgnntieedyrprglieingedls, @3 pm@@nlm&mﬁeﬁ@wgawe{m&p@é@mel ow,

referre n: - 0
(here|ng%%ghﬁ§}%?é¥redﬁ%3qgi Iﬁ%%%g%H%QOh%ﬁﬁgogggégﬁp& ﬁﬁ§§§8§ met hod,
and passkelevithamagginat (5 edlecmg aArytmgomin egsap produeirgvhe farge ethddon(6)

sensitiv i di |t e tlon aut omati on, and
The 11 kebviting P atigle sl R0 GRYmeb T thore 18by S5 B OB, whi eh s
conf kr megbricelopbOAiGedieP RClafdeGuamitidd @d kRsinPhelRBridevhhDehedtante4l ifreasur enent
is transferred to anot her c;iate and cl oned, ,  Exanpl es gfht he cl oni.ng net hod

i ncl ude SPIRICATER(S amveﬁtig@ﬁn&%tqa@fawwrmmmnm@ Sﬁ%ﬁwab@ ¢ rengelpRdir ed by
bei ng di | of the
pl atg gh{éi%%ﬂ iﬁs&%%gﬁgl n'vf?ﬁ ﬁ:’g(@%&]ﬁr ri gglﬁrﬂgﬁgégn Elgbggglfin a soft agar

medi umtlzbeézegmagemt&miﬂmlii&ny 25 a net hod of taking out cells one by one by
using a tni cri%hpul ator and culturing the cells, and "sorter cloning” in
whi ch a singl is separated by a cell sorter, and the like. Limting

di | ubi og rzret h@%x&tﬁbé&&\d%ymtﬁﬁﬂ dilﬂﬁeﬁaﬁinglt}f& &Ex@bB%hfa&bod&Qﬁ?&] pr&ﬁﬁﬂi nlgI [ 530
repeate t.0 tin llufiton tor the wells N
whi ch t HBVeRHpR @i}"ﬁﬁc c#%l%&%?w%?g tiibe 2oy ﬁ@&oﬁﬁwmﬁww‘#ﬁch t he

ant i bodyntibddfp rbﬁarﬁﬁbfhm@@mdtmmma&&b%% man erbB
nonocl onal ant| body- {Pro uci ng hybridoma |1 ne. ul)é reparati on of
nonoc| orgddugig asHe gn myelomam@lehﬁm&ﬁ@n@ﬂyt@w Bisq;}ve plﬁ%l iSrféSOhybr | dona

10- week m ce or nuemcetrea

2, 6110, hinvadt r amet hyl pent adecane (pr| st ane) | s adm ni stered

5i ntraperi toni@]lsi‘%’ and the animals are raised for 2 weeks]. The hybri doma
devel ops asei arcinoma in 10 to 21 days. [0171] The ascite is
col |l ected frorq])tmﬁ-lﬁfjaﬁ&l ahghtigent ri fuged to renove solid contents, followed

by salting-out, using 40%to 50% anmpni um sul f ate and purifi ed by
10pr eci pi t at | dWeGEERgtobssyAntigees @ lis sxmesimecabRh Fyske ehirigahby a Protein A

colum, ; oeﬁlcﬂl%l anfchd #:afcrs h@&t@% nﬂﬁM‘L@T@ﬂ)én@é&é§ﬁli%nétHM kgt i on is

coll ected as Burl monocl ona body. In addition, Dby causing the
hy b2P dorengilyofer ﬁ/3ms|E;fehetrwézca¢1dw¢a$hlma@amel§§= agimalirells antheljse of mice (for

I / bbi
TS padbithrer pe? suirbe flBed bPLSaML BB MR ru RSB AR e

anti-er hﬁﬁumlmlihdﬂmaﬂftlsmm, priaBehke; ierpestingmlarge amount of erbB3. The

OBt al nedol ik B uREffibBiel Blrided A EARGIrt a&%é ﬂf‘cgﬁ@f?aﬁg

tumeor culture cells, tissues, or the like can also be used as an antigen as they are. In
addition, a synthetic peptide comprising the partial sequence of erbB3 can be prepared
25 by a chemical synthesis method such as an Fmoc method or a tBOC method so as to be
used as an antigen,
[0125]
The erbB3 used in the present invention can be produced by expressing DNA
encoding the erbB3 in host cells by, for example, the following method by using
30  methods disclosed in Molecular Cloning, A Laboratory Manual, Second Edition, Cold
Spring Harbor Laboratory Press (1989), Current Protocols In Molecular Biology, John
Wiley & Sons (1987-1999), and the like.
i0126]
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[0172] The nonocl onal - anti body produci ng hybri doma obtained in the
section (5) is cultured in RPM 1640 nediumor the |ike supplenented with
10% PBS, followed by centrifugation to renove the supernatant. The cells
are suspended in a GU nmedium 20 Hybridoma SFM suppl emented with 5% Dai go' s
OF21, or the like, and cultured for 3 to 7 days by flask culturing, spinner
cul turing, bag culturing, or the like. [0173] The obtained cell suspension
i s centrifugedull engiipelPNA awodiog et 3pe itserieenld themormeireim of med super nat ant
by usin ' ' .. CQl . y an 1gG
racti onronpet ey Rl Qlerelbdh ol ety e il s St E R AR ERE

ant i bodyinstés! @ the fipll lengtheDNAc at DA freeirvadhasiitg #sapiremigpokapihl whitioisuse a

conmmer ci al | vai | abl.e .monpc | antibody purification Ki far exanpl e,
VROTr ap FePEdoecd SRR DO b R SRR Bk RGP U 5 BEE bR foe 0774 30The
subckas SuBbeqaBhdyh ot SinslLfcefinbiask R¥toe MBI A8HY14SiiRABleFs UbC ass
typing kit. Quantitation of the protein can be carried out by the Lowy

net hod dRRiexpresiongelern vherely s w3 -prasduppe tapsoamat sen by obaingdsor bance” at
280 nm[1.4 (g )--immunoglobulin Inmg/nL]. [0175] (7) Binding assay of
anti - erbB3 noriocl onal anti body Binding activity of the anti-erbl33

monocl onal antinydsys of vecthe cpr eseset ais theemxpiassion arctbiesodond s tteeh by a bi ndi ng

assay syst.e ch. as the. crho t hod SA. R flow

vt onet FoPCR g gh T i AT PRE Rra e e o s St ougn

si npbe, cohgrickicttplapptebinoctr ireg pbditen where ONA ahiding@bBatchwbe when

anti body congentration is low. [0176] Wwen the ELISA or RIA is used, the
cul ture@ﬁﬁ“éﬁﬁ’?g't ant is bound with an 10antigen-adsorbed solid phase as is,

and an anti bocﬂng?rrespondi ng to various inmunogl obulin isotypes and
subcl asses i s used as_a_second anti body, whereby the isotype and subcl ass

of the anti bodyydspe dleceildeph ps micgoorpaaym like echstichia aod vaiclpbelongs tpy
o : _ . " .
bt b o behff ELRANL SRR BER, h BRI ARC ANbOuRALR T NG BIRRS BUTLRCe

whi ¢B ardosnas igean dxprasotheaeyptr pands.i s bl ocked with a protein irrelevant with

an antigen, ST&&Q?S bovi ne serum al bum n (herei nbel ow, described as "BSA").
[0178]

When a prokaryote such as Escherichia coli 1s used as a host cell, the
recombinant vector is preferably a vector which enables autonomous replication in the
prokaryote and comprises a promoter, 2 ribosome binding sequence, DNA encoding

20  erbB3, and a transcription termination sequence. The transcription termination
sequence is not definitely necessary for the recombinant vector, but it is preferable that
the transcription termination sequence be arranged right after the structural gene. In
addition, the recombinant vector may comprise a gene controlling the promoter.

[0130]

25 As the recombinant vector, it is preferable 1o use a plasmid in which the
distance between Shine-Dalgatno sequence as the ribosome binding sequence and a
start codon is appropriately {for example 6 to 18 nucleotides) adjusted.

[0131]

In the nucleotide sequence of a DNA encoding erbB3, nucleotide substitution

30  can be carried out so as o create a codon optimal for expression in the host, and by
doing this, a production rate of the desired erbB3 can be increased.

i0132]
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The ELI SA plate is washed with phosphate buffer saline (hcreinbelow 20
descri bed as "PBS") containing 0.05% Tween 20 (herei nbel ow, abbreviated to
Tween- PBS) or the |like and then bound with a serially diluted first

anti body (for exanple, nobuse serum culture supernatant, or the |ike),

t hereby binding the antibody to the antigen imobilized onto the plate.
[0179] 25Thereafter, as a second anti body, an anti-i mmunogl obulin anti body
| abel ed wit h Binyttype ofamcn eymee Yded s trerexgiestiopeediod afders ad VRN al kal i ne

hosphatase: AL the |j | her.ni | uni
DD s sk oo R GRS OSOLS8, 2 o,
rfaacti n%ﬁﬁae& ﬁmmlﬁ{;fmﬁeﬁwy}%é Diﬁgrtjestfdsr{;s:hpc&ﬂﬁc@r?ﬂﬂymw& ngsbound tot t he
at e. er e are |1 S I Cl e S ween- , a reactlon
P sed bpestatEre Ry S han o B oL 8 OF o por | or et
t her gby Iﬁﬂ&@géll%?sm@@n%ﬁhc@ﬁei@q%mb an@b@grﬁ@ﬁg iptjcgl Iy with the
(0]

i nmunogen. | _ Bi ndi ng acti vi a target antibody with

r espect (Menae H byeALASTEND S it (EMA-Skr! | HEO0e TP edd BAZTCHIIREM [ Cancer

| mmunol .: HNeL sk P 9 ' : r ant i hnds to a
menbr anel;3 lgé"g{&e. A %ﬁ*g%;@ égl(sggoﬂggtﬁ)é’e@f%‘elnle%%%cﬁg?&t (%?ésm'ég%’ %@q:r{r%%?t) Foned t hat

t he t ar géiEidiiPiobosgtl.ifsadnSantBBolR 4306 CIP8cBcpmexeipt tIK.Ghr ee- 5di nensi onal

structur.e_of nat.ural L v._occur.ri ant | 0181], .Ex I e SPR
ol ude (eRep B RY AeREE R S BB B AgiO L REME Rlsal

Bi acor e((FERM BDCBAOR}']DLETﬁ'smls Eﬂ.rzﬁpahiiﬁd}zﬂg%s@ﬁer&mcﬂlrw;i DETCH ST r83'3 (IE@I&‘GftBIﬂJbst ance
i's nmeas e resyltan ereof | . si s .sof t ware
att ache%%ﬁ@%_@&mw&ff@m b{%ﬁ@%ﬁw colr ?Gﬁ?ﬁf@%ﬂ@ ﬁ?—@?ﬁi ff’n%t@é_ | gG

ant i bodyi @fg[*fg@khb' [pRYRAERINA ESER5iKiaChl RGRME. (YR BRETHR) GPURlGoNg et hod,
a subj ect substance such as hybridoma culture supernatant or a purified
monoc| o202 pTesan) (Peecafidatinrdf LS HatahNoudt8aiAht Speailepieopt PaPateahount  of
15 the 54R ' : ' Padaq Ligenpaf different

| evel s g\?&%%om Cg %21?1 atrug?it‘}ggjsﬁ;s&%q?%gl tosqtD Egﬁf&?ﬁgrﬁégg%r}e@éuri ng bi ndi ng
andldi sgutivds arampEGHS [KiBretdrod., a7aR§sl 61996)]ppGERmadufaniutddbiobt ai ned dat a

her sy RERHR RGeS ARG bR ahdReb R CeR BB b B D BN SR v

er bB3 prpbaidiiites | mobilized onto a sensor chip by, for exanple, the am ne
coupling nethod, and then a purified nonoclonal antibody with different
| evel s of knmﬂ?ibéé)ncent ration is allowed to flow, thereby neasuring binding

and di ssoci at i 1 Fer kb Rid: Ca? BELIC S 16 A% LANTRY i ullendibta] ned data by

using software to the instrunment a bival ent binding nodel,
t he28by wstd, and exampPlsy theicod s1chuic pneneles. depiogdipm Escherichiheo/ant pHogely whi ch

COmet €Sy A0 S Al E AT IR, £y AR ARE AR BB, i,
assay sygEbasicand iddlfetpargibldie wabiddowyrs obladdediby, ariifycislty eenpimg dasigant | body of
such as a tandem promoter in which two Ptrps are arranged in series, a tac promoter, a
lac T7 promoter, and a letl promoter.
25 10134]
Examples of the host cell include Escherichia coli XL1-Blue, Escherichia coli
X1.2-Blue, Escherichia coli DH), Escherichia coli MC1000, Escherichia coli KY3276,
Escherichia coli W1485, Escherichia coli IM109, Escherichia coli HB101, Escherichia
coli No. 49, Escherichia coli W3110, Escherichia coli NY49, Escherichia coli DHSa,
30  and the like.
[0135]
Any method can be used as the method of introducing the recombinant vector

into the host cell as long as the method can introduce a DNA into a host cell used.
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30whi ch the binding activity is inhibited when the subject antibody is
added, it is possible to obtain an anti body which conpetes with the

obtai ned antibody to bind to the extracellular donain of erbB3. [0185] (8)
I dentification of epitope of anti-erhB3 nonoclonal antibody In the present
invention, a recognition epitope of an antibody can be identified in the
followng Timrer. For exanple, a partially deficient antigen, an am no-acid

modi f i edExamplgerd tiathaeé dhdbydernodethpd af isong eéing Lo Peoe Natihdtal Sgeneous

am no acid, 5 ' or. a i £ ' ' i i domai ns
s prepar S ChabASTE hsfe o 1 R 2o MARRIS bl Va1 1P copect to
the defi¢d®n]. antigen or the amno acid-nodified antigen is lowered, this
clearly shows 6 the deficient site and the am no acid-nodified site is
the epitope o target antibody. The partially deficient antigen or the
ani ng aci d- nodifdeth AfbO&N 19BYdR adktehiet pasedonéAliRiBes8eMhet ed from an
10appropriate host cell (Escherichia enti, yeast, a plant cell, a mammal

cel |, orexpressipp Kegtor agreng as it sarafuseligosdeprmebealy dixamplegpf the

ant i gen- %%Bﬁﬁbé‘&orciﬁ!él#mgiédngﬁ -ﬁﬁﬁ&b%ﬁé{'g*@n Iglét%iaéalbgﬂr‘ﬁn@ﬁo mbrane of the

host celTF Th a case rane= , IS preferable to
expr ess Edrpomativi)gpAGhn 0F REP- Aevb2%ive Cofotecheologs B3, £283 (15990)]asABd3dXpr ess t he

anti gen i i nt.ai ni t he ree-dinensi structur.e of .1 he antigen.
It is al&%‘%@@%?@ﬁw [hpey ?‘é‘g§38{‘$§gﬁeaﬁgﬁfﬁ€%¢“?ﬁ£@§%h¥ anti body by
prepar i Navidrog¥)t RN A3 HRladndRciiddly Rivitogsn), BREPA (Bfyfaghfed®yur e or

t hree-di nensional structure of the anti gen. anpl es_of net hods of

pr epar i Mgvitieseypd el P2 [ Suchamisteic] Qe d387 28 AEPAFER G pMEIReEbdr ti al

pepti de irf j C usi ng a known peptide synthesis
techniqﬁg@§¥g?§‘%ﬁgg%gggp%%ﬁﬁﬁkﬁgegﬁ?i-erbBS anti body of the present

i nvention, chil@&7c proteins obtained by conbining the respective domains 1

to 4 of the extracel Lyl ar i t pr epar ed
so as to confﬁ%ﬁﬁ?ﬂ%bﬁgﬁgpﬂgi %g%g&?ﬁ%??§$§g€m§ﬁg?%%ﬁést@%ggggg&ﬁhe epi t ope
of the amtlickagylesdrrdd indedd fromobicr ol kBmbdidte Bady €Bf)tgene of/ar i ous

ol i gopeptides of .the. cqrrespondin orti , mutants_of the peptides, and
the |i keﬂyme@%ﬂlﬁé& ’?rhé%g'r@m%@%éi‘}% ’Sﬁga&sﬁfﬂ’&"&ﬁ LRGN ENFite synt hesi s
t echni qugetkAeWMioeR: %mﬁ{stér,l £Eedd SHR Préfoted an 3Rl prof@idNBidreasiboier by of the
target antibody with respect to the peptide is confirnmed to identify the
epi t ope.enhancgr 8f Mplaenargse lapkepisransi Ag sphancsuel b gegspbpimarsMY i s

possi bl _ otarac\aol , i le kit [for 30 exanple, SPOTs kit
(nanufa??%f%%éﬁgq%gnosyg&g?%Pégﬁﬁgrggﬁes), a series of nultipin/peptide
syntliesi s kit [h#juf actured by Chiron) using a nultipin synthesis nethod,

or the like]. J018 he ant i,bo i_ch, bi t epi,t i.ch is the
sanme as the e X@B’é’i&vﬂfi—{%‘%%ﬂ%elglﬂfd?ég%wm%geﬁl%rseag%%ﬂi c%l/ieﬁﬁgé:\é’ﬂ t%)llbgdi ng to

t he extregelfhuhdikedalMOrel s /iCEIB3f 4 Chngs EesstaaBISsbR-A3-0029%ent i fyi ng
the epitope, of the anti body obtained in the binding assay system descri bed
above; 0 ‘]Hi; a partial synthetic peptide, a synthetic 5 peptide which
has a three-di ional structure which mmcs that of the epitopc, a

reconbi nant protein, or the |like of the identified epitope;, and perform ng
i rr@fm zati on.Any method can be used as the method of introducing the recombinant vector

into the host cell so long as the method introduces a DNA into animal cells. Examples
of the method include electroporation [Cyiotechnology, 3, 133 (1990}, a calcium
phosphate method (JP-A-2-227075), lipofection [Proc. Natl. Acad. Sci. USA, 84, 7413
(1987)], and the like.
30 [0140]
A transformant derived from a microorganism or an animal cell obtained as
above and integrated the recombinant vector in which the DNA encoding erbB3 is

inserted is cultured in a medium so as to produce and accumulate erbB3 in the culture,
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[0189] For exanple, in a case of a nenbrane protein, a reconbinant protein
which the entire extracellular domain or a portion of the extracellul ar
dormain is fused to an 1O0appropriate tag (FLAG tag, Hi stidine tag, GST
protein, antibody Fe region, or the like) is prepared, and the reconbi nant
protein is immuni zed, whereby an epitope-specific antibody can be prepared
nore efficiently. [0190] 2. Preparation of reconbinant anti body 15Exanpl es
of the pncéﬁ]areéﬁbis collecied Browrthe erdhre, aviterddoydie enb&83rcanghipyodesbrilised in P, J.

ano. ¢ B SRR el el e s W

Codi ng. meMmmicgEhﬁiaer udedt fobowiveme adrosnci pl es and practice., 1993 ACADEM C
PRESS,- and thfmé:d( Her ei nbel ow, net hods of preparing a human 20 chineric
ant i body, zed anti body, and a human anti body will be descri bed.
[0199] (1) Consgleh¥siEPR c%rc‘éﬁﬁtlﬁémia@j?ot@&&ﬁ%ﬁ%cﬂﬂ if BpREIbBaNbb@ALl | body. A
vector for expressing a reconbinant antibody is an expreSS|on vector for
ani mal edBR3 suﬁpiﬁrrmieg Hvith ORI EricegrgacH Whep @111@?0@%1@%@3 pddy has

been 25 | |:g\>1'°‘5 encodi ng
é_&sﬁ%regcﬁﬂblﬁ%ﬁ%ﬁtﬁfgg%aﬁ@ﬁ@%| 8il%{c 0 the e3<pr e55| on Vector for
anl mal oplidnally Gk 82fed to the mediom. tFre eamplgi whemei nmrhmngamsmnftanbﬁxdy@d CH and CL

f h t h F bcl d CL
of the IR 5Ea BRoL B G FE g™ B LGS MR LEPNA | s used as t he

DNAl@ncqﬁb #lackdyadidside oo thedi Pdtided edithe nedliNEdhelMA consi sting of

Oxon and |ntron can al so be use Any type of ,expression vect ﬁr can be used
as the 8&pPesapisH Wasioemed grthaerambipaltvesior pUnge 48 PIoHREEs WREGEIi ng the C

regi on @fyq §cWﬁ&gﬁ@@kﬁﬁg%%gm%@ﬁeﬁﬁw t he vector and expressed in
19
[0142

t he vector For exa as the expression vector, pAGE107
[ Cyt ot echnol 133 5(1990)], pAGE103 [J. Biochem, 101, 1307 (1987)],

pHSCeT [Coner,flu ¢8Rt 1AM Rkt S obhen S8 R 78 1577
[ Cyiwt ecbﬂhais a,l;o]asmcmﬁc (9B 1ally bdeHREM( hdduhatitm{€be hyurBilofér- | DEC) ,

(0 201 drisrianajediEl Abfheiionel 45 S ELLEO REaele s MRS Bre e Mincer i n -t he
10expr e ﬁmgj mpdc%oizﬁfodﬁmciMEMFS}'ﬂo]ognSeﬂé 1959 Pt m&fium Al J.

Bi oehem i 1987 E Mol oney nouse | eukem a vi rus LTR | Bi ochem

Bi ophy's SoRd&p. Mg 734019580 f@‘l%?)mﬁdlﬁewttﬁc%t 48 fd€PMcat i on of
e ot kg o0 LSO e oLt pk il .7
15[ A 94}he like. Culturing is performed for 1 to 7 days under conditions of pH of 6 t0 8, 2
temperature of 30°C to 40°C in the presence of 5% CQO» in general. During culturing,
antibiotic such as kanamyein or penicillin may be optionally supplemented.
[0143]
Examples of the method of expressing the gene encoding the erbB3 include
25  methods such as secretory production and fusion protein expression [Molecular
Cloning, A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press
(1989)], in addition to the direct expression method.
[0144]
Examples of the erbB3 production method include a method of producing
30 erbB3 intracallulaly, method of causing the host cell to secrete erbB3 extracellularly,
and a method of producing erbB3 on the outer membrane of the host cell. By varying
the host cell used and the structure of the erbB3 produced, it is possible to select an

appropriate method.
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As the vector for expressing a reconbinant anti body, a type (tandem type)
of vector for expressing reconbinant antibody in which both the H and L
chains of the antibody exist on the sane vector [J. | munol. Methods, 167,
271 (1994)] is used in view of the easiness of construction of the

reconbi nant anti body expression vector, 20easiness of introduction of the
vector into animal cells, and bal anced anount of the 11 and L chains of the
anti body in alfildd] cells. However, a type in which the H and L chains of an

anti body exist on diffe vect can. al d. t . mtype
vector for ex%?%%%?ﬁ%“§ﬁ§g§6ﬁ§%ﬁ§%ﬁhgﬁﬁﬁ@%%@??gkﬁig%ﬁ&@ﬁﬁﬁ%§3%§€g§54),
PEE18 [ aminchicidiseaenck 6f (1wt dQBBr [donokickMaN A(espeding tiedid epicafof kS Pat ent
No. 6,001, 358) 25t r.ansposon vector,. (WO 0/ 98),,.or_the like is
used. | | 618w PNA S5k BRSNS § EBREnEGAT hg L R BRI AR PBody

der i y ed N 2833 Brg HITRN i A2 B (B Hk & Tl o4ed dShyodx padbiog afe F@ﬁﬁ@ﬁkbﬁ!\ce-

Obt ai ni ng of c _encodi ng VH and VL of a non-human anti body and 30

anal ysi ¥/hefebygn gotigesi [sise grassio sae BnPseatsdr f or med as fol | ows. [ 0196]

MRNA i s extragﬁgg froma hybridoma cell producing a non-human anti body,

t hereby synth siz]ng cDNA. The synthesized cDNA is cloned to a vector such
as a phage oBpwiix aswipdss dftter sbtigep hiespar progimincbDdah iFbfissign pietedm t he
l'ibrary, .a reconbj nant age. or. a recombinnut plasm d havi ng GDNA encodi ng
Wor vierfett B8 eal-aah el BRERRGH G SHERE horHaPe S Bisior e Tl onor v
r ]frgi ®n @ierﬁnlﬁ?bk%,ﬁia@éﬁlieﬂfa@ }"‘eﬂbﬁﬁlmr’}g Bed a Figord prbteid aﬁg@% thel ekmrﬁmar s equﬁnces
of WU or VL o target noyse ant.i bo on 5t econpi nant p e or the
r econbi ARREIDATLERGIS %ﬁ%@ﬁb@%ﬁﬂ%@l@%ﬁ%@@%@ﬁ&ﬁw@% e teiTPL t he full
l'ength gmpppagigh-gequence of VH or VL respectively fromthe nucleotide

sequence. [0197] AS the non-human animal for preparing a bybridoma cell
produci ng a nBH4710 human anti body, a nouse, rat, hamster, rabbit, or the

li ke is used. . } | roduce a
ybri o coi PIRPEAEES is30a R0 TPy pER RIS HPRE oty hRAFHAR dr ol D100
cells aigupisthlan® dahkeoihy hnsttoell &s hativelyrscbicteohe axb@Batxeracadtuberly KMetrdpods i n

Enzynol .,, 154, 3.(1987 . ki t, suc r i manuf act ur ed
by Q Aeéra)m?@%g%é%ﬁf%l)f%@fffpﬁwlf—p%aaﬁﬁq%?%é%@%ﬁ?%{ﬁmﬁﬁkﬁ&ﬁ “Dligo (dl)
i mobi | Gz eekos il Rpe. S9! USA, $68heT (1[980), erubaDetdion] NA.2848 (1YY, aldry
Manual , Second Edition. Cold Spring Harbor Laborat or;i_ Press (1989)] or a
kit suc#’%a‘@@%s@w@@%é’r%ﬂg?@ RNA 2804 L pnd BeildR- Kit (manuf act ured
by TAMARA MO Fd\ﬂ@; is used. It is also possible to prepare i nRNA from a
hybri doma cel by using a kit such as Fast Track(r) nmRNA Isol ation Kit

( med@f act ur ed Thy amowittaf efdid) produd@dicek Pe eps(eared wsingNAg@erdniilidmaiion Ki t

(manuf a P J | of.,.synt hesi zi ng
cDNA or %%S;gée’%gy?%gf\gw%ﬁ%]p%%@&ggﬂﬁg%é%\:@%&%9?ﬁ%g% et ﬁﬁgiék% oni ng, A
Laboratory MaffMab] Second Edition, Cold Spring Harbor Laboratory Press
(1989), Curre Protocol.s..in l.ecul ar Bi ology, ..Suppl ement 1, John Wley &
Sons. (1987 19875 PP BHEA A beBRAR] By Bihh SH° ORI & HERES TS and

Pl asm dg kNng (manufactured by Invitrogen), a kit such as ZAP-eDNA

nthesis Kit 30(manufactured by Stratagene), or the like is used.
= 25 [015%} y J )

When erbB3 is infracellularly expressed in a dissolved state, the cells are
recovered by centrifugation after culturing is completed. Thereafter, the cells are
suspended in an aqueous buffer and destroyed using an ultrasonicator, French press,
Manton-Gaulin homeogenizer, a dynomill, or the like, thereby oblaining a cell-free

30  lysate. The cell-free lysate is centrifuged to obtain supernatant, and from this
supernatant, a purified preparation can be obtained by general protein isolation and
purification techniques such as solvent extraciion, salting-out nsing ammonium sulfate

or the like, desalting, precipitation using an organic solvent, anion exchange
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[ 0201] In preparing a cDNA library, any type of vector can be used
as a vector into which cDNA synthesized using nRNA extracted from a

hybri doma cell as a tenplate is inserted, as long as the eDNA can be
inserted into the vector. Exanples of the vector include ZAP Express
[Strategies, 5, 58(1992)], pBluescript Il SK(-I-) [Nucleic Acids Research,
17, 9494 (1989)], XZAPII (nanufactured by Stratagene), 2.9gt10 and ?k.gt11l
[ DNA O chiowplogaphaestisatesipneh as ticthy jamigoqthg €DFA E) isaphsdese B IIMGN

bhar maci i b of B b A T Rl PGS GhBRAGR By 8 Gl

33, 103 chif@hpgraplgneitdierdsinksich pORE2bharose FF @mnufacp&e@by Bsgdighiairchi a coi |

can be ed as a call intg which cONA L. brar structed by
e bhage Btuft: b uaiehobE iitmsetinde e s Sy e treceehRma | br ary
can be ldﬂﬁah@%;l'-%@;%a!rdk% dl Mgt dtReneoGhhsle6@hd sidrdaGany kRromu@gsgd and
mai nt ai ned anpl es thereof incl ude XL-1 Bl ue I\/RF Strate i'es, 5,81

(1992)] chyogerio foesieg, iess ropipresingich g9 sagipctriy fomgingnepdythe bise shidte, 222,

778 19%%)\%ed£ﬂy§@3r Semw 19511011 166, 1(1983)], K802 [J. Mel. Biol., 16,
118 (1966) JM105 Gene, 275 (1985)1, and the like. 15[ 0203] For

sel ecting cDN)éOkﬂlc}nes encodl ng VH or VL of a non-human antibody fromthe
cDNA library, o) lh usi sQt ope- or

fl uorescence-la ééégﬁ Y %@Iésgéﬁpéé‘i?@}l{@ﬁgg%l’ P“g’he h@’ Fbfecul ar

C ontng redbvbwﬁdnatemamewmai as eaibvd bvd ampindesoyed, Bloirg bilar bor Laboratory
Press(lQqurt i ke is,20used Inadtlon the cDNA
encodi ngeVETERalgn, t nﬁrﬁh Y FEOpTEISd %H‘SB&‘/’L%%@Q;APFF*\@BQ 2‘3‘Berform' ng

Pol yr nerfag 8o hdrcBoRGEd ﬁ@olhb@%ﬁ?@?é&% 1?%@511;%@%3 }5’1@%1; Mol ecul ar

Cl oni ng, A Laboratory Manual, Second Edition, Cold Spring Harbor

25Labor ale@qifyrapt eEle solupiiged liyid is iluted or disbized tremsreiha ngrmaitaicegy |

Suppl e S nt hesi zed
from mRNA of ﬁg%%ﬁ@?ﬁ;@%& t% g%ﬁﬁlé%?g Ql}’?@%ﬂﬁiﬁd{l}ﬁm %@%ed eDNA i s
cl ea%ed desdribed abayppwhprebateuriied prephiation efpolpeeptide toebSabtiiked.and t hen

cloned into a mn‘id such as pBluescripi SK(-) (manufactured by
Strat agene) , z[i he nucl eoti de sequence of the cDNA is determ ned by an

anal ysi s net h@xﬂhamzsm bsthgeRgrateysutts &oh é@bos?w@é(ﬁﬁbﬂﬂﬁ ﬂ%ﬁﬂﬁﬁ@ﬁﬁ{@é&' ysi f,
or exa a reactli on suc as

As the nucle bal Sguenc nal ysi s met hod
a di deo&ftr Iy P ¢ or ﬂlﬁég‘rl"a{}l\%&c}] oy giywﬂiat#hpmé%éhm@m}w. s
per f or meghovand ﬁd?ﬁ&e%%itﬁf&@ﬂ@x’hbﬁn@ UeQQlt:dGs SEALERHE 28 BAnY. Fcrsm%P
A. L. F. DNA sequencer (manufactured by Amersham Pharnacia Bi ot ech) |s used
ted

10286] Senieifygatipn asiiessribed abose guanioenbtain awplublerfeaciionznd thschip

respecti [ t with the
full ampxg%aégod%gﬁééggp]@%gg(ﬁg r!?/ﬁ’ll(g Sgwglﬁécglg ﬁI??xo El‘feabnaﬁ{%s@ &g equences of
Pr ot ei ngudficdiimmumsdeagibedlbdve erest, US Dept. Health and Human Services
(1991)], meri’?‘?@iﬁa her the obthined cDNA encodes the fill am no acid
sequences of nd VL of the antibody conprising a 10secretory signal

sequence is ceffHywRd il @spesbhMalonhtion can also be produced by a chemical
25  synthesis method such as the Fmoc method or 1Boc method. In addition, since the
primary structure of erbB3 is already known (Kraus, M. H. et al., Proe. Natl. Acad. Seci.
86, 9193-9197, 1989), the peptide can be prepared by methods known o a person in the
related art, The erbB3 can be chemically synthesized using a peptide synthesizer
manufactured by Advanced ChemTech, PerkinElmer Ine, Amersham Pharmacia
30  Biotech, Protein Technology Instrument, Synthecell/Vega Biomolecules Corporation,
Perceptive, Shimadzu Corporation, or the like.
[0154]
(2) Step of preparing antibody-producing cell
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[ 0207] Regarding the full amno acid sequences of VH and VL of the
anti body conprising the secretory signal sequence, by conparing these am no
acid sequences with the full am no acid sequences of VIl and VL of known
anti bodi es [ Sequences of 15 Proteins of |Imunol ogical Interest, US Dept.
Heal th and Human Services (1991)], it is possible to deduce the |ength of
the secretory signal sequence and the N-term nal am no acid sequence and to
know t he subgAampusbnat/,\Mnhmh’tcr,Imeﬁwsm@emidntséstoﬁ@k\@@ﬂ@poi[lwm‘]luztimfa'dﬂhti on,
regar di t Cl by 20

conpar | N5 PHETRABEE G ERALRTEE AR R PR Sine Eels B st A of ¢ e
known  aitmit mmOﬂgﬁﬁ@hambblso@bfﬂimhﬂmsirmfollbammbdg:lamahall, ptrengshic US Dept .
Heal t h andl—!%ZI nServ[l(&g;}%g 91)], p,as |ble£o determ ne the am no
aci d se§ifefcaVipHTbdlivta mg@l““ Ggyyed Lot N Uh PEREHECIBISAST et hod

[J %:Ddzs]:}%'s&i inthddount dPBorhiEdR00t bl i(ToRBAkP eI PRIE. RAY. Al@liabgse such as

or PIR-Protein b%/ usi n%‘the obtai ned full am no acid sequence of
D

VII and U@A.. Yal 9173’7260%@10&r:@1 usedn Pillernatindy.isweder Yo ethanee ful | ami no acid
sequenc r ant i body
expr ess?‘gﬁ]ﬁl{/lée/ tor 3 C%Rﬁg%éﬁ@é‘?%%u% %ggﬁlon- ng%ttlbg%dy are

cl oned imspetedvely to the upstream of the respective genes encodi ng CH or
CL of a humanﬁgggtbody of the vector for expressing reconbi nant anti body
obtained int ction (1), whereby a human chineric anti body expression
vect@r can beThefifdhunichesh 139391@&151;1& by adminisferiap def antigen topktheh@itBant er mi nal
of eDNA encodi ng VH or VL o on- hu nti body to the 5 -termnal of CH
or CL offPRICHUH&EA %ﬁ@ﬁt%@y"‘sw '6‘1‘”’1"9?4“ r?gl\YEn’i%fap“roé agngli ch is designed
such tharmﬁzﬂﬁnmye%o%%'ﬁ% %ﬁ@%&e&&e R ihiffRge Airh@ihAcAIRShOARPT OpPri ate
am no acid and that the has an appropr| ateé recognition sequence for a
restri cpfmua&mmvﬂlﬁm cpn bp aedermeEtNXeny fmaikidaivgh v secatabared respectivel y
such th y r pstream of the
respectl %ét%@hzengr nco ﬁﬁ%ﬁ(}hqn e{ﬁ?{? qgc{?l%géfq%%&?g%lgnﬁ!ﬁ?ﬂe vector for
expl gssimgnihsomar m@tzamtarlpmaﬂgbammeﬁuu intrafeetsest impoti¢il, )plartdrer eby
construct.in a human chi neri.c antl]% Wﬁess on vect or ég\ZﬂlZ

I'n addi fH8FHON; Pr MEAYANOHS HEcCHPR FSPE I% WENHBRENS 8RB RGP 2 or VL of
t he noncbﬁaﬁgz& b Rody with aRaaidr velwin RUcHPibdRihe s g abuminEIS £) dNA whi ch has
a recognition_sequence for (Klﬂ‘ﬁpr opri ate restriction enzyne at both ends,

and to &eyhele Iompet Hemoaypaing S0@aEq by used 2s 8 PROYBPSTE- r econbi nant
ant i body obt aj %g}l n the section (1). [0213] (4) Construction of eDNA
encodi ng V regl on® of humani zed anti body DNA encoding VH or VL of a

hung®i zed ant Thodytigeans béninotatd Hte &@itimes tary bot Wook previeaniver wegkd[ 0214]
after the first administration. Three to seven days after each administration, blood is
collected from the venous plexus of fundus, and the antibody titer of the serum is
measured using enzyme immunecassay [ Antibodies —A Laboratory Marnual, Cold Spring
Harbor Laboratory {1988)] or the like. If an animal showing a sufficient antibody titer

25  inits serum against the antigen used for immunization is used as a source of antibody-
producing cells for fusion, it is possible to further enhance the effect of the subsequent
operations.

[0157]
Three to seven days after the final administration of the antigen, a tissue

30  including antibody-producing cells, such as spleen, is resected from the immunized
animal to collect the antibody-producing cells. The antibody-producing cells are
plasmocytes and lymphocytes which are precursor cells of the plasmocytes. These cells

may be obtained from any site of an individual. Generally, they can be obtained fromn
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Am no aci d sequences of the framework region (hereinbel ow, described as
"FR') of W or VL of a human anti body to which the am no acid sequence of
CDR of VIl or VL of a non-hurman antibody is grafted are sel ected
respectively. Any type of ami no acid sequence can be used as the am no acid
sequence of FR selected, as long as 25 they arc derived froma hunman

anti body. [02151 For exanple, am no acid sequences of FR of hunman
ant i bodisgken.dymph epdes, bencanguewiiansl, pediphead blrodt ef fioDanapBapkiatcani no aci d

sequence . I Y R hunan _ant i bodi es

[ Sequen ch%n %g At Jlr;' o] eg? o;fgﬁgfs E ﬁ%ﬁﬁ%&%ﬁl ag% ﬁlg’ gﬂ’s%gﬁ%#g L%égjt ,\%@ %’erf%to.cﬁ% tn and
Human Sawed, dlesspldeddd rincedrant e skhddeand rlieenusmiitcietino cerddfuotidon, mhd bi t decr ease
of the bhinding activit f. the ant.ibody,.. am no acid ences of FR highly
ol ogdtRiaTes gissfmated e preaipEasta ae r iR SERE R ot PR of M1
or Vk. or the[grjggi nal antibody as far as possible are selected. [0216]
Subsequently, am no acid sequences of CURS of the original antibody are
grafted resped?)ap 9f prepaiE BE¢le®eed anmi no acid sequence of FR of VH or VL

of the human | : i f LME: A 31 sequences
of VI or VL o mRgOeE R ok e R G BERE D oKl B8aREhE oo ences
are conwetdastibédsmnbNArisediiremcasainmatordiad ematisare ef, atgumepegaency of usage
of codons found in. the.nucleotide seguence of the ge of, the. anti body

[ sequendieegp wpaiLid B Rineo o P Theerabe: n{RUEEyRe dlliinfh tnd Lunan
Se_rxzbce&;bgalmat}c}m atdfnws?b%?sléa%js gﬂiy&g?ﬁmm espetin &ﬂ@ th¥yéo o %i@amagisaz ;:]ncodi ng
am no acid seguenges 0 or of _a ni zed antj.bo

Based orfZAHHRNDRACEEAUHAES (%giegk@ﬁ} Béé%zagn@?%ﬁaihm Piﬁ%’ﬁ@ 1¢! DNas.

havi ng E(Phﬁl,’g%g‘buﬁ&ﬁsﬁoﬁds@ﬁ VaEroBRAsy aifmn{aﬂmtbﬁﬂggpg%'slgqbygﬁﬁmz?y% geSI zed

to perform usi ng the DNA sequetices. In I , lnview o

react i orAgf(NS-BridprapeapShmamholdgy, 6.1 thOBH] BRA/ A th(Fad) BEtewynt hesi zed,
it i i both th
[ Ts prokesilonti SEStINAGS Bl e, pari e e LB b

f ul IL5] enfggth(>aT3) Yidatnah L86,r48Gi{ 07 XD and thetilkcs DNA. [ 02181 In addition, by
i ntroducing a @ﬁ@igni tion sequence for an appropriate restriction enzyne
into the 5 -teg al of the synthetic DNA positioned on the both ends, it

I s 20 possi bl oheg: @S iinys &b@iﬂ%ultbﬁ:d@@%aﬁjwﬁ&%t@ﬁaemn Qich¥s a® @ humani zed
anti body to the vector for, expressing a _hunmani zed, anti body obtained in the

sect i on Jzaguaningmeshium [a mediung plpinpthy addipe ragrgurnisg o poBEMIsI&4Pe ¢l oned
S : | . ¢ _ b
respect iy ;a(mtse?lﬂgﬁ{a?fgwgﬁ%s&?rﬁgfehgﬂ&g@@gﬁ@@éﬁ&:&&%% LYEQE Dy

Stratagene) or t quence 251 s det ermned by the
sanmdCnetshogh Gt tatsdred de oy TSR], that Iseovesdtipdified Dulbache’s Mgdiwht ai ni ng a

pismd I A enG dj 1 o MK f VH or VL
bt 5 desrelOrtan o R BBl e PR BB R PERE B o B o
sequencé&hatinVelbegirdarraf tohuy FBMEZELT). aTihd dudld wreibtularblbrend ded wfisrebody i s
obt ai ned si npl rafting R of Vii VI of .a nan- n anti body to FR
of 1 g fyionR dndtimbivedi Bauemit o TN bt Rt g b B ey oE i he
humani zedapt ibasky of Sx1BwWweindrban tehil BFudde ori gi nal non-human anti body
[ Bl O TECPENOLOGY, 9,266 (1991)]. For the humani zed anti body, an am no

25 [0160]

(4) Celi fusion

The antibody-producing cells for fusion obtained in the section (2) and the

myeloma cells obtained in the section (3) are sufficiently washed with a Minimum
Essential Medium (MEM) or PBS (1.83 g of disodium phosphate, 0.21 g of potassium
30  phosphate, 7.65 g of salt, 1 L of distilled water, pH 7.2) and mixed with each other so as
to vield cell number of antibody-producing celis for fusion:myeloma cells=5:1 io 10:1,
followed by centrifugation, and then the supematant is removed.
[0161]
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acid residue directly involved in binding to an antigen, an amno acid
residue which interacts with the amno acid residue of CDR and an am no
acid residue which naintains the three-di nensional structure of the V
region of the antibody and is indirectly involved in binding to an antigen
are identified fromanong anm no acid 5 sequences of FR of VH and VL of a
human anti body, and these am no acid residues are substituted with the
anino acid reﬁhamlmawdmil@rw lﬁémﬁmﬂhMm@nm%@W?MW%@fy t he

decre?‘sj;%)ﬁeﬂ}ﬂ&% o?nggSId'zﬁbé)yM%% B difE % Ld{o“m rder to

identif e am aci ues I NVo e antrgen 0b| ndi ng
act i vi t el Mndastioingstl 7P ©giregphiytidn] 1 phibta 2 &Iodnf.MEME aéﬂ&st](cﬂe@cﬁ@v}:rai conput er

nodel i n Proteln Engi neerjn 7 (1994 or the |] , Wher eby
he t hr dT T T dfiRblering T Ve e et by oot ebflarPotitdy and

anal yzed0 hD. ad@ téifussems tdl supyidesnl remevddl dthepaidifiotides]afeuikepar ed
for the respective antibodies, and correl ation between these_ anti hodi es and

the ant iggatly osenehgnd dienaepyy puspprsdat @ gpymalsnedia(Had, medemafyrmed i s
possl bl gyl Qafh! t}@lp&f 0222% 'S lME M 2firBPHA AR SnBY Mol B EAR 1B 1 gCT

bi ndi ng resi du VIl and VL
of a hurfmozanﬂub@aﬁpcnambe:uitu@dffmaﬁwbw doRine §¥r COetheihatohas 3986t i on (4) by
usi ng syntheti § for nodification. 20 Nucl eoti de sequences are

det erm ned for[ ]t anplified product obtained after PCR by the method
desgpi bed i n (el fadoh canaléds pérferebyn Gﬁrféilwmhggadiﬂimi sIiatsplanbeyies t he

nodi ficati.o as been gonpl.ete s .desired. Cons ruction of
hunani Z@&dwy%wr%%%gg&lﬁwag@tvng g‘szﬁ%‘P VL of the
const r ugtggM Qﬂﬂiﬁlﬂﬁbheﬁ@bﬂz@&%hﬁd@e&hﬂﬁﬁﬁv rr@fé&e@tdysed%hb Hake upstream of

t he respectlven% nes encodi ng CH or CL of the human anti body of the vector

for expradiligrd mixedibibeash oGert sushdiat aisekhnnalern ratie ketvgse thon (1) . whereby
h 30F

cxanph o, FEioRfts e EYRIERS WAbAGhOL P RELIBISMNEY Elrhaed]. 0 o

humahi zed ant |[@k@5} obt ained in the sections (4) and (5) a recogni ti on

sequence for ro riate res ctian.enzy. i.ntr duc d,ta

5 “terminal ofll€ 3 Pt SR 6 bt PRRRE R ebdei SHACHS A8 he nas
are f,l mdt*“’m@@?“sfﬁé }idc’ﬁed&iﬁo;{vﬁ@& tddl&Yulﬁfi‘ﬁzee%@Ym gzﬂmnm@mfa@?ﬁc:%a iate form
in the upstreamo specwegeese odi or C. o e human

ant i bod)ﬂwé‘f W%@Wcﬁﬁy?@iﬁme%? ¥Rt ‘gWﬁﬁnﬁ f*@@) U&ﬁ‘t’“" BERE- obt ai ned in the
section Weaf&m@m 8f 4 berdPAS] BBdIuSSR5RST Al cAhd 86 OfMbARALyant i body

The reco nant "anti body expression vectors obtained in the sectl ons (3)
and206) agntrdxgatiensi on vectors obtai ned by nodifying those vectors are used
to cause traanf@‘] expression of the reconbi nant anti body. In this manner,
it is possibl o-efficiently evaluate the antigen binding activity or t he
prepared vari die stygesacfis dBcdrdedaaie dnd fitei freddpiéded cells are suspended ina

HAT medium containing an appropriate amount of HAT golution and human
interleukin-2 (hereinbelow, referred {o as “1L-2"} and then dispensed to the respective
25  wells of a culture plate (hereinbelow, referred to as a “plate”), followed by culture for
about 2 weeks at 37°C in the presence of 5% CO,. During culturing, 2 HAT medium is
supplemented appropriately.
[0165]
{5) Selection of hybridoma group
30 When the myeloma cells described above are a 8-azaguanine-resistant line, that
is, a hypoxanthine/guanine/phosphoribosyltransferase (HGPRT)-deficient line, the
myeloma cells not fused and the fusion celis of the myeloma cells cannot survive in the

HAT-containing medium. On the other hand, the fusion cells of the antibody-producing
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[ 0226] Any type of cell can be used as the host cell to which the
expression vector is introduced, as long as it is a host cell which can
express a reconbi nant anti body, and for exanple, COS-7 cell [Anerican Type
Culture Collection (ATCC) No. CRL1651] is 15used [Methods in Nucleic Acids
Res., CRC press, 283 (1991)]. For introducing an expression vector to COS-7
cell, a DEAE dextran method [Methods in Nucleic Acids Res., CRC press,
(1991) ] sellsigaoh ebei onl thphperidaga ¢f thasutibodyiprodusing ®ls amhte miyed8a3 ], or the
like is e 7 f .ot cli [ ector, the
expressF%%céﬁgun aﬁgﬁﬁﬁgkgﬁéﬁgg%5@#&%?%%5%@@?€%F§Q8 é?hg§§é@§§§inant

ant i bodyctordidgty, ¢ithtdercells bpavntihant yatgurdds teddA bycolal:$dy rbbnac| onal

Ant i bodi es- Princi pl es d practice, Third edjtion, Academ c Press (1996),
At | bodPBl e PASHREE ARy PESaingst n G b SRS ACT Pt H8es)
Manugl fed adbragh andlpodatle o siiedEXRabEEBha. Kodansha Scientific 25Ltd.
(1987)] or the like. [02281 8) (Obtaining transfw vant which stably
expresses rec ant anti body and preparation of reconbi nant anti body By

| ntroduci ng t g, hgﬁ%g?&ﬂﬁ@hy&ﬁﬁdn&oggﬁﬁg%gﬁﬁggghﬁﬁ% RiphacBPhahned in the

30sections (3) an into” an app t ' , It I's possible to
obt ai n aetihen §feorintotowidaforted 30 abtty X predine’s obtaimddnbiemaningant i body. For

el et r 0BT Stn e REHB B o8l aklh 8B RS BRI ™R cn o um
i onigret beltkctedl @ed thepan aiitidy-rrodpies lophidstharet boskleaed wdily thnandioelyat e

nmet hod, a cal ci um l[.l)hostgh‘gte rrE%cgod, | i pofection, or the like is used.
Mor eov e fiter SEIRPPREtIPeRE deRHRGHAF | nt r oduci ng a gene into an ani nal

descri bed | at gyigynpcl ude microinjection, a method of introducing a gene into
ES cell by using electroporation or a |ipofeetion, nuclear graft, and the
| i ke. 5[ 0229] Examples pftjre gyasleocos! measpriggantivedy dtey ingdude wagiss E&Wn t o whi ch

t he reconhinant I, VEIC. oSl A as the
col | catehaagt o Tak PRV EKRRERR) BB ok, spilel o) ACHE R 3 on 0, O% gt 4
cel 15 ( ATigeNmm@REH84) gssappliseiPB X68 1efdgs] 868 apdilLISATCE NoreSRIn1 580) ,

di hydrof ol..ate reduct ase gen hcrci.nhel o 10described as "dhfr")-deficient
G0 col PR REE AT RadkR hend LB, K Suc R P AR deffid

resi st aREBIREHUIpaTyl fhihcl SEBibily GBbperaital AMblealdhpindi@e dke,ale RLL, 55
(1986)], al,6-fucosyltransterase gene-knockout CHO cell (WD 2005/035586 and
VO 02/ 391 EbJSA issreigebla P2, 011. 16Ag. 20 cel | (ATCC No. CRL1662), or the

like is used. rgygk230I It is also possible to use host cells (WO
2003/ 85102) iL which a protein such as an enzyne invalved in synthesis of

i nt2@cel | ul ar Thahabridone which decagbpmed topreducg speaifie prtibodids bydhban enzyne

i nvol ved_J N j.f1 I o 1.ch sl - J L of facose
i s boun gﬂ@;od%p %%@%Sg}r?ﬁgeﬂ %ng@éﬁegff% ﬁ%&%? glla?]eeér?ln e(e(\l’ rEéxg'ﬁl g’?éﬁ go £ g{rgfd t hr ough
a- 20bowrtbhning mbbod arbidexinNigh Yidosordeeihha kewheh gar hybhabma ioculargt ot ei n

involved jn transparti n.intracell ul.ar,.sugar clkeotide GDR-fucose to
the. ot geB oty AR e LR SRt iR Sl wBl BE R PR .

ar 1, 6- f yeasatinanséiphe$ohaesaa lneakRdtin £56¥ aglrimddih 20 R4 0a5h8E0land WO
02/ 31140) or the like. [02311 25After .intrqoduction of the expression

vec?dr, atneihas oftAeRE sulgnlleipne buong beuire s sueREnBEbTE: WLk laRE B8dy are
Cont ai n g ei Qe P HORE e R L PR S B el gy
(JP- A- 21ikB7B8tiying dilution method is widely used due fo its simplicity.
[0169]
Cloning is repeated 2 to 4 times by, for example, limiting dilution for the welis
30 in which the antibody titer is confirmed, and a hybridoma in which the antibody titer is
stably confirmed is selected as an anti-human erbB monoclonal antibody-producing
hybridoma line.

[0170]
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[ 0232] 30Exanples of the inedim for culturing animal cells include

RPM 1640 nedi um (manufactured by | nvitrogen), AT nedi um (manufactured by
NI HON PHARMACEUTI CAL CO., LTD), EX-CELL301 medi um EX-CELL302 medi um and
EX- CELL325 nedi um (manuf actured by JRH Bi osci cnees), |1 NMDM (manufactured by
I nvi trogen), Hybridoma- SEM (manufactured by Invitrogen), these nedia

suppl enented with various additives such as PBS and the |ike. [0233] The
obt ai ned t r an&f)direpamtione{eednoglosal anhibedie nedi um t hereby expressing and
5accunul ati ng i t i i . t We.e t e
oxpr o551 on amdiar LR CEf o B Eat R b B S RO T
ant i bodyntrapetitvacdiy injiecedgo Betond-antk-cldmibe oneakunied tioyteEriSArotant he | i ke.

For the fransf t.,. the expression apount af the.recqgnbi nant anti body can
be. i nor ShSgtt b ERa0rd-BRERERar p<cars BRsBye s M RIHE%357800) or the || ke

10[ 0234 JintlherifoRcARD bAdMe aARhdPadYaised PHRIWdeRS]. fTRMybAGBY HEMWIEsSUPer nat ant

of the transforrnant, by using a Protein A colum [Mnocl onal

Ant i bodi2&StepeaRieppIads 1BEI2hHaEt i ce, Third edition, Academic Press (1996),
Ant i bodi es- A t@@q! atory Manual, Cold Spring Harbor Laboratory (1988)]. It
is al so possible to conmbi ne methods used for 15protein purification, such
as gel filtraffhoasciteancdiccted dpen temonatmbecapiipgediodembre sdlicaroatdntsn. [ 0235]

The nol ecul ar i.aht _ o hai i body nol ecul es
of the g‘gquvfﬁde%'\esr‘lg@@ﬁ%{%gﬁg 4§%r/1 %@%&ggﬁh@% %%‘g%rg'%%%%@ﬁ%%acr yl at ni de gel
i Oet %Cé @m&pﬁfg&sﬁ a_sihlg\laﬁp:yﬁgaczaja DBEAEB-dchRat03d cOél)ﬁﬁ_ﬁ,tﬁPrme .gtdo_lmmﬁ[owb noc Ilg ggl
e G Shuss y et e e b4 Ao Bet, T S5se! 199
the | i KeaoroP A8 andbodsy AlnUaiitoR, B cAily Yhd My tfdoRufb bi@eiiRpaerd onal anti body
or the anti b_ogf/ fragment thereof The activi t{l of the purified

25

nmonoc!| okaforaingl iy obthersaere pypeseinpice doeatangie.dtAkBe) anbinfbumpives eient

th f i not QWi _ . PG
ereo )gﬁ%@‘il Ef‘grs%?ﬁs!f?r&,fagld'trﬁ%&égﬁé&g@&%&g oﬂﬁgﬂgfé f&@%%ani[ _ %ie%ﬁ%bg' ng

activit espec expressin ine ca measur ed
usi h§ t keobinaithgaasedBIsysbedn ofdbe pieband inventibie above section 14?). The CDC
activity or tﬁglf\fcc activity with respect to an antigen positive cell line
can be neasur BY known nmeasurement net hods [ Cancer | mrune]. | mrunot het,

36, 373 (1993Jhe monoclonal-antibody producing hybridoma obtained in the section (5) is
cultured in RPMI1640 medium or the like supplemented with 10% FBS, followed by
centrifugation 1o remove the supernatant. The cells are suspended in a GIT medium,

20  Hybridoma SFM supplemented with 5% Daigo’s GF21, or the like, and cultured for 3 to
7 days by flask culturing, spinner culturing, bag culturing, or the like.
[0173]
The obtained ¢ell suspension is centrifuged, and purification is performed from
the obtained supernatant by using Protein A column or protein G column to collect
25  thereby an IgG fraction, whereby it is possible to obtain the purified monocienal
antibody. As a simple purification method, it is also possible to use a commercially
available monoclonal antibody purification kit {for example, MAbTrap G kit;
mapufactured by Amersham Pharmacia Biotech).
[0174]
30 The subclass of antibody is determined by enzyme immunoassay using a
subclass typing kit. Quantitation of the protein can be carried out by the Lowry method
and a method of calculating the protein amount by an absorbance at 280 nm [1.4

(OD3gg)y=immunoglobulin 1mg/mL].
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[ 0238] The EGF-1i ke |igand-dependent phosphoryl ati on of erbB3 and
the erbB3- specific |igand-dependent phosphorylation of erbB3 can be
measured in the foll ow ng nmanner. 5[ 0239] er bB3-expressing cells are
washed with PBS, a serumfree nedium or the like, and then cultured for
about 24 hours in a serumfree nmedium Subsequently, the erbB3- expressing
cells are cultured for several mnutes to several tens of mnutes using a
medi um suppl ebEed with a target antibody and several ng/niT., to several

tens of 10”9’ghgﬂﬁﬁﬁégﬁﬁgk?ﬁﬁﬁkﬁﬂw"&&QﬂmaﬁﬁRﬁﬁﬁﬂe”t'y extract of the cel
e ec

IS prepared, res I've proteins are | nopr eci pi tated using an
er bB3- speci f i Biatitg haoyiyafithesannetrsB3 keepelngalgetibodyvasfttheiprerertthe

| i ke)-specif.ic antibody. 2401 The precipitated proteins, are subjected to
ol sctr onmoPies el atbnekbEARd B SR Birf e Bttt el e g
t he gr bBFISRERIA £LARR i RadyARAMING PHLEBOPlaYhak Rdokaco SSPIEr SPp@6d.f i C

ant i bodyIl whereby it is possible to neasure the inhibitory activity against
phosphoriyugh grmpes the @uditerfapy mgthed fegpiseg Gopesnfration spFalieluvaen cel | s to which

t he ant iaﬁ%@oﬁ@é&ﬁraﬁ@ﬁﬁ’siﬁ@?jed are 20 subjected to protein inmobilization
and cel | nenbrane perneation treatnent by using formal dehyde and saporti ne,

and FCM anal y$0i6ils carried out using the erbB3-specific antibody or the
phosphoryl at ed .t yr.osihes spestfic. antibody. The Q orvylatjon of erbB3 can
P oo be. Lont | PPk e EERABFRIA LBl bl BilMue {benHiRy RIBK Jh 1

di meni zabiig-afsotel B3lid phist ug ispghdachnbibePat@idsponddte ©aldichysate are
performed 1n the sape manner as in the test for, detecting phospboryl ation
descri bm%,gﬂl&hﬁoﬁyﬁ%%m{dﬁé‘%@ﬁm% %?4)@%@ FSont @}tfbﬁﬁmgw&zf. t_EF tated using
the ant i;grRRB3nARhh ARG AR AtibbS 881 RGHedtIRAPr eci pi tated proteins by

ant i bodi es "agai nst the each erbB famly protein, whereby it is possible to

det ect di neri ¥@&%47dbn or heterodi nerization 300f erbB3. [0243] 4. Method of

regul ating ef i Vit i . 3 f ods of
ool ating ¢ hdTEPRATAES! sadalShu R hbingns human sPABIRWER R SRR AT 0L
i nveht i eolid pedsodefaedalicavel pltegot BLISYgot the likepumdta sofid pheseserfiad so
referred to "core facosg" i.ch.for .al, 6-bound.to ..

N\ acet popCw iR A A BR e B o S B BT R B R ol ex 1 ype
N-I'i nkedngggasudhaibevide satint dbbasp@eagibeiw, Moderidtd ROBIAGN 297 of the Fe

region of the_antibody (WD 2005/035586, SO 2003/85102, WO 2002/31140, WO
00/61739), a bet8dd of nodi fying amno acid residues in the Fe region of

of the. presont T mvenTon: Baebfe! SRRl Btk bt faine e OOk, ce "ot nods.
1022442] HeoTived 2efPREDcontaonny v.0§% Twden 28 (haebelam tidueniatge pehdest act i vi t y
I nduced ﬁﬂ%"% c‘f Fhee like and then bound with a serially dihuted first antibody (for example,
mouse serum, culture supernatant, or the like), thereby binding the antibody to the
anfigen immobilized onto the plate.
[0179]
25 Thereafier, as a second antibody, an anti-immunoglobulin antibody labeled
with biotin, an enzyme (horse radish peroxidase; HRP, alkaline phosphatase; ALP, or the
like), a chemiluminescent substance, a radioactive compound, or the like is dispensed to
the plate, thereby reacting the second antibody with the first antibody having bound to
the plate. After the plate is sufficiently washed with Tween-PBS, a reaction caused by
30  the labeling substance of the second antibody is performed, thereby selecting a
monoclonal antibody binding specifically with the immunogen.

[0180]
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Fie region of an antibody. As the effector activity, Antibody-Dependent
Cellular Cytotoxicity activity (ADCC activity), Conpl enent-Dependent
Cytotoxicity activity (CDC activity), antibody-dependent phagocytosis (ADP
activity) caused by a phagocyte such as a macrophage or a dendritic cell,
and the |like are known. 15[ 0245] The effector activity of an anti body
can be increased or decreased by reqgulating the content of the core fucose
in the conpl ekindmpadivity ok e dargeigatibedyawith tefsped todn anigeankpissdyg colls a met hod

cugar _cAar R detnged 8 HE TG MR BB b B8y T OB 8 eq usi ng
20al . 6- fargasatibahshiedviee gemdrade hiotein pkpista oa alckll nwinehredy (ldncariid body to

whi ch fucose h not bound ,Can .be obt.ai.ned. .The anti body to which fucose
has not PHRSURREHEE! © FArgH AnfeeevAS £7 oRRPdY MBUeT it IS hand, as a

met hgd ‘Hﬁmb&%ﬁﬁﬁhﬁﬁzr&B?aﬁ@tﬂﬁaﬁgtoo@ﬁnihg nbi nding to 25 the conplex type
N-1i nkcd sugar chain bound to Fe of an anti body, an antibody is expressed
using a host €HI3i]to which al, 6-fucosetransferase gene has been introduced,

whereby an fu , AR , ' o 1 @@%} ctivity Gille
fucosyl at ed a?r;“?la%%%g %??shglrs?\}\gﬁlggﬁﬁg%ﬂiﬁﬁ%t%&gg’lgfgug%}syI'a c%%g"'ﬁl}é%{'body.
[0&47] . fﬁ@l\biﬂu’gﬁ%fw@e 1 0 kavetics hmgéingsfmfaz{ligenﬁea slﬁgéabauhsiam?.isapti bo?%/
makes i 0SSi o increase ar decrease the. or vity.

o no. actaS TR e BeEeoP s el A B o d vt aeret By 1y 1o
Fc718 i snenbapnced or | owered, whereby the ADCC activity can be regul at ed.
In addition, if amno acid residues of the Fe region are nodified, the

bi ndi ng acti viql;&&)f a conplenent is increased or decreased, whereby the CDC
activity can gt %Lﬁnﬁllﬁguseﬁgé%]ibod is immobiliz8d oA A Whéor cﬁ%ﬁ?l@%yam Lvity
of an antibody can be enhancéd using the am no 5acid sequence of "the Pc
regi on dhsolipsedpling methodpe sitfitdt aehstrmcofudbss bybedamapiire apeomid®ibl i cat i on
No. 2007/ it : ADCC L. Vi (Y an al so
be enhaﬁégkﬁgﬁgigﬁéggggzgﬁhgg%dé ?nﬁ%g amf?logé %‘}élhéyar?o%%ia%ﬁlg%n Ee@s{tc(gti bed in
t helSpechd subalanabiods 0ShPattdotly,Nad HenkdAnlhé off difeepeeidls oAkitown of US

Pat ent No. 7‘2.97,.7}3, we ﬁg@fﬂafi ation of US.Patent. No. .7,317 091, or WO
2005/ 07688 nigHgIps pGpwed fo PRRY Msrring piging snd dissopigtioty 18h of the

et hod  fnctie Qi dig pdrioHSA orCiha bBiafRE GhiaksdisaRavaRthitBRed®thod of
nodi fying am no acid residues of the Fe region, it is possible to obtain an
ant i bodynsumgni bha f Hebiading enagel, Meerstyi Ajainias vee nasyusteed. [ 0250] 155.
Met hod of trez@igrég di seases by using anti-crbB3 anti body or an anti body
fragment ther o]f f the present invention The anti body or the

ant 2dody fr agudietnatineycibé homan ke Rirmetent isimwobilized pninte sshsagbpitii cal | y

recogni zes. the.extracel lul ar domain. o r bB3 .and | nhi.bit.s |

| oana IR He 2R o e aRtRed b mEh 3 Plr AR ol BBk BhAniTHidy Vi(E

er bBBl- r Qﬂi{ﬁ}reﬁi ihs;emeemb ’ f ]&megdoigémﬁbﬂ& edéral%gsceﬁaﬁumbreaﬁ nﬁ:amefgl.biﬁdiﬁ@ 1}

Exanpl es .erbB3-related di seases inclu cql on cancer,. col.orectal cancer,
| ung caﬁ@gﬂiss‘kﬁl% ok agﬁwmpﬁﬁ@m@fﬁ%ﬁwr@ﬁ% P88 d cancer,
Iroggglr egt%ibigwg%;]a?g&mr o theSH kATt by WIRRAER binfifehbddlyiEReyFBbnaASE ri ¢ cancer,

25  various parameters.
[0184]
The antibedy which competes with the anti-erbB3 antibody of the present

invention to bind to erbB3 can be obtained by adding a subjecl antibody to the above
binding assay system and binding the entibedy. That is, by screening an antibody of
30  which the binding activity is inhibited when the subject antibody is added, it is possible
io obtain an antibody which competes with the obtained antibody to bind to the
extraceliular domain of erbB3.
{0185]
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25cervi cal cancer, endonetrial cancer, ovarian cancer, esophageal cancer,
hepat ona, head and neck squanous cell carcinoma, skin cancer, urinary tract
cancer, bl adder cancer, prostate cancer, ehoriocarcinona, pharyngeal
cancer, laryngeal cancer, pleural tunor, arrhenobiastom, endonetri al
hyper pl asi a, endonetriosis, crnbryoma, fbrosarcoma, Kaposi's sarconm,
bemangi oma, caver nous henanglona angi obl ast oma, 30reti nobl astong,

astrocyt omm, ﬁ@dd@ﬂﬁbﬂbﬁ@ﬂbsnﬁmegfwgb@bﬁam@gmp@mﬁhxﬂmaéﬁuIIoblastona

neur obl ast ona r I osar conm,
o omyosar comi RS hedRion L RRERINAR B £ Br oBhhfiRley il D icn BRLE

Furt her i tie fabeviegdhsaes dor akanple pnpdytally éefictaht mstigeg, snemiob-aelar e anti - er bB3
anti bodi es . of . the present, i nventi on. ecl |caII , for exa ant i bodi es
of the P&dbfg%dt%%e eht&m%éb ﬁ%ﬁ%@n&aﬁﬁ#@rwéﬁ s ST ng%crﬁe used in
conmbg natkpdies BrambBSePhnt R cbt:fMBHhoBAMOSBAAE RIAG Yed, AL Ween a

treat nent nethod conprising 5 adm nistering an_ anti body bi’ ndi ng to the
domai n thegieadiveiy @M@B@%h@@@dwﬂ%@wcwm fRjicient apitceaswihapoingr 4 of

er bB3, %Qﬂi rg&ﬁhec?ﬁﬁgg%go 1 ;X’EI hﬂé’a{a%z}% %@%&qﬁ&%é@éﬂ&gﬁ g]b%%[d tﬁé Bino

adm ni stering an an n or er and an anti body
bi ndi ng atid-hbdified ritd 13 the efitope bBelc @53 ibddA ”Ehaqmapﬁlmdeﬁcmgmigemrrpr i sing

the antib ar th a her eof of, t he i nventi on or
e o R e RS ek DA ot et e RS A et body
f r agoentapplogrieehosficell mgsgpaeﬁsamcojz neaat 4 plant &, hh@nﬁhﬂ&endﬁrtha/aka)ves as an

active in [ edi ent %nerall , the therapeuytic iigg is prgwded as a

phar macé&l Ftd%FES%P%fﬁ &9 Hﬁp%@aﬁme%enrﬁxp@asw £l Brnexnsessingthe pEtECHRBeut i cal | y
accept abﬂl@me&bfdn%?t@%sﬂémr qﬁﬁ%ﬁ@&mﬁeﬁ%ﬂa 7 d ﬂa&Bﬁzfér@lSlQEH cal field
of pharmaceutics. [0 Exanpl es of the rou adm ni stration

i ncl ude caprbs & mﬁm@t he ondnenered theokast cbiv asite W]a‘wsdhe Qwﬂaﬁllbuc cal ,
intratr b La ay.enous

i ni stpagisine Bk SRGP S Rspip R RRE0H R abdlb AR Hosgil 6 BlFRAC

capshl eshe teadiivityof t}}imm@t antrodn bly @sepasiyg o pmthﬁmﬂe@tzdmwhlcﬁupmsa theri es,

i njections, ointnents es e li 0255] . Vari pus .pr rations can
be. bt odGRBt Dy NGRS RSBy e tas R FREn EX A BRIeS B BRGBES o bi nder.
a vetti RgpaphriddeRisynetld ﬁéﬁﬁﬁ@ﬂf&ldeﬂ&n@tﬁ&ﬂlbf pRp (ff ReliARE plZda bhbibgi cant, a
dlspersant a bufferjing _agent, a preservative, ssolutlon adj uvant, an

ant i septRdousnelspdenbi usiag ¢ KagoR P?fﬁldﬁé&?@emf&tﬁ@@aﬂ?q i zing agent, and the

| i ke which areyggmneral ly used. [0256] Exanples of the excipient include

| act ose, fructose; glucose, corn starch, 30sorbitol, crystalline cellul ose,
stekPlized \NaB@gardmthmmu»e@lBﬁcﬁ@nboc}y qzﬁthasp@ﬁ@glxmntlslalqhnmmaarotems

obtained by combining the respective domains 1 to 4 of the extracellular domain of the

human and mouse erbB3 are prepared so as to contirm the reactivity of the target
antibody, whereby the epitope of the antibody can be identified.
[0187]

25 Thereatter, various oligopeptides of the corresponding portions, mutants of the
peptides, and the like are synthesized in more detail by using an oligopeptide synthesis
technique known to a skilled person in the art, and the reactivity of the target antibody
with respect to the peptide is confirmed to identify the epitope. As a simple method of
obtaining various oligopeptides, it is possible to use a commercially available kit [for

30 example, SPOTs kit (manufactured by Genosys Biotechnologies), a series of
multipin/peptide synthesis kit (manufactured by Chiron} using a multipin synthesis
method, or the like].

[0188]
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buffer, and the |ike. Exanples of the disintegrating agent include starch,
sodi um al gi nate, gelatin, calciumcarbonate, calciumcitrate, dextrin,
magnesi um car bonat e, synthetic nmagnesiumsilicate, and the like. [0257]
Exanpl es of the binder include nethyl cellulose or a salt thereof, ethyl
cel l ul ose, gum Arabic, gelatin, hydroxypropyl cellul ose, polyvinyl
pyrrolidone, and the |like. Exanples of the |ubricant include talc,

magnesi um st edhateibgdylwistinhindnt al gpitops whishndltheednplatic opitbpe whisht he |i ke,

0258 1h t b | t d d h
ar gi nt ndhe wbp AT ERe BBl ih¥huRh BRlele 1R BV EBRAT. “Geratin
dextr anfélda; ired dunl beamitdinddiseide s ngrths epitdpt @f timaatibod;nstitained i the t e, and the

i k [ 0259 | f other addit | ud
vasei i n fé‘?%ﬁ]fé??f systean ST SHou PR PyRHIal SEtbs fopeRites 2 SO
chl ogi d%e%tmwi@h Bhéeiﬂﬁv&«dz%@lkztdﬁék@ﬂ@@t&&%lﬁch ﬁih%és@l@at'o'{'&% eptt%@@]

15Preparations suitable for oral adm nistration include an emulsion, a
syrup, @@aﬁgmﬁnéprcvéem,atmt@@ likpoiiae dengietheniope; adeerihaning kemypo28e].

Li quid prepariéé@ﬂs such as an enul sion and a syrup are produced using
additives inc g water, saccharides such as sucrose, sorbitol, and

fructose, glyé&ot sxaﬁq:smain aasseﬁlaymmbrhmtpromzmmabcmnkﬁnmmbmnﬁngh tlmol oils
such as sesa

b t h
oy ot et Jold < 0t 008 R R o B BRI ey and
pepper maﬁfaropfz@t@@% mtﬁg?ﬂtst{ﬁﬂﬁ't@é Q}S'P@m,,anﬁi’)@djlﬂ‘@@gm@,n& thbgiké) ke are
a

produced using Itives [ 25 including an, excipient su¢ch as | actose,
gl ucose 8 B@E%@@ﬂg&e WﬁWﬁPWT pratem i8 iR Pegeat Wi eyt e%‘GE%S%F‘éﬁg‘t arch or

sodi um magnesi um stearate or talc, a binder
%Jn b fn L Ptéab%dqa?& SHGEheRS

such as i | coh hydr oxypr opyl cellul ose, or gelatln a
sur fact ant su (h 98 fatty acid ester, and a plasticizer such as glycerin.

[ 0263] 30Exar’rEI ﬁlt%P n&;gip]% &BE%?& a%HbScﬁpl e for non-oral adm nistration

i ncl ude an injec a“suppository, a-“spray, and the like. [0264]
Theibnj ecti onExmpre@dﬂémq:rmm@nmf@ammbxmmbntﬁm asedoligslgldekdriied a gl ucose

R B e L A
WILEY, P. Shepherd and €. Dean. Monoclonal Antibodies., 2000 OXFORD
UNIVERSITY PRESS. J. W. Goding., Monoclonal Antibodies: principles and practice.,
1993 ACADEMIC PRESS, and the like. Hereinbelow, methods of preparing a human

20  chimeric antibody, 8 humanized antibody, and a human antibody will be described,
[019]]
(1) Construction of vector for expressing recombinant antibody.
A vector for expressing a recombinant antibody is an expression vector for
animal cell into which a DNA encoding CH and CL of a human antibody has been
25  inserted. This vector can be constructed by cloning DNAs encoding CH and CLof a
human antibody respectively to the expression vector for animal cell.
[0192]
For the C region of a human antibody, CH and CL. of any human antibody can
be used. For example, CH of the y] subclass and CL of the x class of & human antibody
30  areuwsed. Though ¢DNA is used as the DNA encoding CH and CL of a human antibody,
chromosome DNA consisting of exon and intron can also be used. Any type of

expression vector can be used as the expression vector for animal cell so long as a gene
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5fat, or carboxylic acid. [0266] The spray is produced using a
carrier or the like which does not irritate the oral cavity and airway
mucosa of a user, disperse the nonoclonal antibody or the antibody fragnent
t hereof of the present invention as fine particles, and facilitates
absorption. As the carrier, lactose or glycerin is used. An aerosol or dry
powder can al so be produced [0267] In addition, the conponents
exenpl i feilétlﬁl%@@é: wgicaddiativnes anbbodyreapde dtseded indufheatstior tad  or al

adm ni st HQQE‘%Q%B be added to the above preparation for non-oral

admi ni str |on The effective dose adm nistered as a

conbi nati on of01t9%¢ effectlve does of the antibody of the present invention

and an appropti ate dlluen W|tha har mac rier is 0.0001
Thg to 06 moTREeTEe et e EATT o S st ered 1 s
t er ng of (?99@9}[9:@@1@3%@45@%1@39,[@269307 (1987)] @SW"[@%@QWR%H@S#)}Q di seases

by using_anti-erhbl133 nonaocl gnal body fra?rrent t her eof

of the pRédeHtros.NaEhacah Sci. USA, 7%?%@ @§833é@q11@%ﬂr@§§9t
det ect e\ o) TRSRVORISUAL. GCLBRCARL] Dot vohjanRpkbodibran ther eof_of

t he present vent It ©S 'possi I agnosi ng érhB3-rel at ed
di sease$3iogaATHC), N5KG]V@aﬁﬂmﬁw€Im lof IJ§ Ratrat dlo. 6,961 L5 B3 tnandpas@d di seases

Fol | owi NECARRREr010 438 SRR Ee ilSREP Rl R et R £ ot e

f r ot hexpesiforotectorfbrisrdinal gellofn bebi frbsnoten o Bﬁfd{]@] ﬂtocdehe,c]tﬂzpm@r

measur e rb33 i s perforned nol o

t echni q@]@o@%ﬂtlﬂ %@Fﬂamrusgfﬁg%a% ngt%%ﬂt% 2t ther eof
of the pyes 13937\)9 R\CVIViREn6ter éétﬂ@étio\ﬁ%%’[}mt&ﬁﬁio tSf‘l%'SQ%Y? lpavestigating the
anount of erbB3 present in t bi ol ogi cal | es of heal’thy individuals.
Ther eaf ti@mun@a!ébldmﬁrﬁh&@tprem% [elbgtent™ &19% |aggiaasnhawablled], 8%, subj ect s
is also nount is conpared with the amount of erbB3

pr esent ﬁ?t(?gt?’?fﬁg/ﬂlpgl g] s. Wen the anount of the polypepilde in the

subjBcts is | &ige than that in 5the healthy individuals, cancer is

di agnosed as pQsitiv . The i nol. o cal ch is a
method of det Borhir S Reabiieng e B At P aE b B ant  gen by
usijng a»&:abefc@fgxmts:wlr&cgm};@tgﬁﬂ dp0bydy ﬁmﬁﬁllijaimﬁe Hhed adhiis@fehel ncl ude a

radi oacti ve substance-| abel e unoant i bo nzyne .i nmunoassay,
fl uores@@W&‘?—ff YiSHRb B 6%@&%*&’22@@%18 MM?QE (/égﬁ I’I%U%‘éd]ﬂtl ng, a
physi COQW!}‘P@E cés‘i‘ﬁé%ﬁ'bﬁbtﬁastrﬁ&%ntcﬁﬁhé tekEmbikaftafdbody exprcssﬂoﬁ vebigy,r adi oacti ve

subst ance- | abel ed | munoant i body met hod, for exanple. the antibody or the

ant ? Bodyasiness b mirodheioaat the vacks ipeasimal ek end buanded abwnblof{/ﬁl@ B an
and L chains of the antibody in animal cclls. However, a type in which the Hand L
chains of an antibody exist on different vectors can also be used. As the tandem type
vector for expressing a recombinant antibody, pKANTEX93 (WO 97/10354), pEEIS
[Hybridoma, 17, 559 (1998)], N5K.Glval (specification of US Patent No. 6,001,358), a
25  transposon vector (WO 2010/143698), or the like is used.
[0195]
{2) Obtaining ¢cDNA encoding V region of antibody derived from non-human
animal and analysis of amino acid sequence.
Obtaining of cDNA encoding VH and VL of a non-human antibody and
30  analysis of amino acid sequence can be performed as follows.
[0196]
mRNA is extracted from a hybridoma cell producing a non-human antibody,

thereby synthesizing cDNA. The synthesized cDNA is cloned to a vector such asa
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15antigen, a cell expressing the antigun, or the |like, and further bound
with an anti- inmunogl obulin antibody havi ng undergone radi oactive | abeling
or with a binding fragnent, followed by neasurenent by using a
scintillation counter or the like. [0274] In the enzyme i mmunoassay, for
exanpl e, the antibody or the antibody 20fragnent thereof of the present
invention is bound with an antigen, a cell expressing the antigen, or the

| i ke, anbagewripasnhidiheteby pieparingbelD¥é ey Fromyflsditoiny 4 recambingody or with

a bi ndi r . F I : j d ing an

oo e B RATE B0 o450 H RAREGENRYof 1 IRBRHERY 05100 o

i ke. [ e2p&dtiveRSyAsim DEbaincodiag therC tdpgorem7y nepidmafimnmass:ayntibidioasre enzyne

| abel E [ s ku- Shoi Lt 87 b d. Ex I
of ‘the PERE! ToRCH MBS R AUt RE BRES PR T ae ey PRl itiatton abel - o
| uci § er ageet@Mhant hBEdrithe trbRbinadNsladniig akd dRernlifi@hpe30Td19, tBagey ch ELI SA
is a nmethod in which an antibaody is bound to_a solid phase, an antigen to

be det ededwingrthefdklgngly anyng pud sequapsseed VI vy Vilvespeptyie doartiegen i s bound

with a ﬁE&QﬁHﬁ%ﬁ@k@B&y- In this ELISA two kinds of antibodies each of
which is an antibody or an antibody fragnment recogni zing an anti gen desired
to be detected!8F] neasured and has different antigen recognition site are

prepared. AnD t he anti bodi.es,.a first antibod t he antibody fragnent
's adsor bed oft & Br AR FITALGERsPa e S ebridEr Gt aredictiE Atiance, - and
theno a aeeanastébidyaofyuel rdt emand) rabisly, of tadieris uicdl. [Tavadves anwr bilinal
fluorescent suhstance such as Fng, an enz%ge such as b5peroxi dase, or

bi ot i n. Sfbgerysed as long asHganproduee  byRidema ¢4l anti body has been adsorbed is
bound with a Fglgg] or a honogenate thereof, a tissue or a honbgenate
thereof, a cell culture supernatant, serum pleural effusion, ascites
fluid, ocul ar Fe1 preparingrtoteh 'ft@miaslmbaﬂ@aawlgmmdu@dbloaﬁ@at%en 10 bound
with al, , . I 4 Nt i . r eby
causi ng SRR A Bl MRS B Eb AT PP REOER Rl ultl i o
antigen R@bheag?ﬂcﬂt(hmnufamurdu@ys@b@@m waspd.e is calculated froma

cal i bration cwpg which is created by stepw se dilution of an antigen of
known concent FAtTbn. [ 0278] 15Any of polycl onal and nonocl onal anti bodies
may be used apot ;bl@%ﬁmgi HRMA fisdotaRINBE as aligyiddh) imldobfizeanelhasdel body

fragments such as Fab, Fab'.  and li(ab)2 may al so be used. The conbi nation
of two KeEE Bethed {YplsanlasClraing. Maﬁvﬁ@t%&éw% SEIE‘I@,GE‘CE@VLI%’I conbi nati on

of ”D“O%HH@Ha%EEQQ&I%%%PM@{W&?@%}‘ a kiAo @ngﬁawﬂj%g@ﬁ»%m ent
epitopes or-may be a conbinatron of a polyclonal antibody and a nonocl onal
20ah® | b&dyificationt@it emenubadyrefl ba JreA RAIIO7OIC) is used. ltThalsplpgetibledence

TS5 A Wt T DB £ e [ onocl one
Manual fafatidaricic (maaifachnt:d by dyvifxgm) omGotckPréplarRA Beifeation Kit
(manufactured by Amersham Pharmacia Biolech).
[0200]

25 For synthesizing ¢cDNA or preparing a cDNA library, a known method
[Molecular Cloning, A Laboratory Maﬁuai, Second Edition, Cold Spring Harbor
Laboratory Press (1989), Current Protocols in Molecular Biology, Supplement 1, John
Wiley & Sons (1987-1997)), SuperScript Plasmid System for cDNA Synthesis and
Plasmid Cloning (manufactured by Invitrogen), a kit such as ZAP-cDNA Synthesis Kit

30 (manufactured by Stratagene), or the like is used.

[0201]
In preparing a cDNA library, any type of vector can be used as a vector into

which cDNA synthesized using mRNA extracted from a hybridoma cell as a lemplate is
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25(1987)] and the like. As a |abel used in the fluorescence i nmunoassay, a
known fluorescent | abel [Fluorescent Antibody Method, Soft Science (1983)]
can be used, and exanpl es thereof include FITC, RITC, and the like. [0280]
The | um nescence i nmunoassay can be carried out by nethods described in a
30 docunment [ Bi ol um nescence and Chem cal |um nescence-Cinical Test 42,
I1irokawa Shoten (1998)] and the |ike. Exanples of |abels used in the

| um nes deneed,isminngoadbagDNAcnde ivstuhintuthervesion nxdnged of Buverters

acrydi ni; otting, an
antigen, H(ml S%fl?f’g’;% rf%bs@l(t)]%‘tf‘%?:r1e£ %%ﬁl% b923]’pB]ueSﬁrep ! IPER?P)S[)% F%%g ‘?{gﬁ‘lét ed by SOS
(sodi umRteeEdle?s%%a(ﬂ QSQ}RA!ERIMMWHM By Babapateragt Mamsbd gt ol d Sprl ng

oo RO AR AR AR T, T TS S SR BB | ST

menbgane |Cﬂo§ten§lgumx®éll I@Tamqat}l (h@ﬂﬁfabﬁ@&ﬂﬁy Atriagshaﬂﬁ Rijéi‘lhﬂﬁilBQﬂe(ih'Pe ant i body
f ragnent and furt G anti bod % or _the binding

he
{1 agnenPABMLE Rl Biola 3 P3G bERCD. SE R S Ermhedikeenzy ne. such

as peroxi dasepgqpibiotin, and then the label is visualized to perform
measur enent . /g\n elarrpl e of the Western blotti ng Wil be shown bel ow.
10[ 0282] AnyAypedd Ewhem:}mi eaiu@leaepzseé 81 thg Ehc}pmicfcpapﬂn id® Waivhng t he

am no ac uence e S 2. 0.S, djss d_a

o eor o8 SR sl FRE S RE A bt Wi R B i athBih A Bfte® e 4 (o 50
ti gtmb anehm Ebrafﬁ%ﬁﬁieﬁﬂtz@dmﬁd ﬁﬂt@ﬂe maeeic}wc&zhaacﬁgﬁ b%gﬁrdmrdfwg P\T/BE
protei n havi ng_undergone e nsferr

menbr an@%ﬂ@@@a%@ﬂpwgﬁ qﬁ% “5:’6%3&; ﬁs‘t—hﬁc m doHHeEIES ?i]glrgg}gﬁbel ow,

descri b%o@gee&%s PRS0 EQ54§§0YWBSEJA&§Y%9OF[S&%<S@Q@?f?%let%?;t)]omm‘zor m

bl ocki n 283] The nonocl orial anti b dy o he present i nvéntion is bound

with thal. rM@hB’@QinthG Wil AS B @B@f}écﬁwlal 1r6» Fﬂg‘i 076569 261 @ xrawden- 20

(hcrein as 20 "Tween-PBS"'), and bound with goat anti-nobuse
I gG |abt§|9§3wv§5?§§‘%‘iej%‘§§?‘8ase for 2 hours. The resultant is washed with

Twegh- PBS, an¢0z3band to which the nonocl onal antibody has bound is

det ect ed i E . Bl tt R t . t db
Arer ham Phar BREFIEABE DR CBReS Slebd Ry T bigh ohg »aegarin ant e Ghept | de
havi ng thecaRiaNbras] dcaeayBsRliZEBh @rﬁﬂﬂidaﬁ SR NQudreseonb§284]

As the antibody used for detection in t tern blotti ng, an anti body

whi ch ca#pese nsehﬁn& nlasug/hybridisalinn methog f Mﬁfea@égcmfnené\l@ STAAT ur al

t hr ee- diy | techni que
IS perfor me b)’%?éqcﬁ]%&zﬁ%%&%%mh%@%oi Qgﬁﬁgﬁﬂﬁ g&ﬁ@gﬁfl@gen IS

boudd t osedhe nonocl onal antibody or the antibody fragrrent t hereof of the
present inven #UA to forman aggregate, and the aggregate is detected.

Q her exanple'0 he physi cochem cal technique include a capillary method,
one- di mensi ondh aciid"rmmm@hﬁ mmjeamdm@wmw badbametepyred bppmparmga

oty bl S Y PLEDHRRcl of kel ThL Methock, KaELeRAE o>, LTO
such as M@iha‘@aﬁfmﬁegl, Am%oﬁa:)fy Mbrial, Second Edition, Cold Spring Harbor
25 Laboratory Press (1989), Current Profocols in Molecular Biology, Supplement 1, John
Wiley & Sons (1987-1997)] by using cDNA synthesized from mRNA or the cDNA
library as a template.
[0205]
The selected cDNA is cleaved with an appropriate restriction enzyme or the
30  like and then cloned into a plasmid such as pBluescripl S5K(-} (mamsfactored by
Stratagene), and the nucleotide sequence of the cDNA is determined by an analysis
method which is generally used for nucleotide sequence analysis. As the nucleotide

sequence analysis method, for example, a reaction such as a dideoxy method [Proc.
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S5particle size of about 0.1 pmto 1 in sensitized with an anti body or an
antigen is used to cause an antigen-anti body reaction by using the
correspondi ng antigen or antibody. At this tine, scattered light in the
reaction solution increases while transmtted |ight decreases. This change
is detected as absorbance or integral sphere turbidity, whereby antigen

concentration or the like in the subject sanple is neasured. 10[0287]
Meanwhi 1Mgtl. Readvibei. fimolde §#&a(19d €Y écpar bnmadtand desncarubenatedicieotidelet ect i ng
or neasuyy re I i

i ITTYUI’]ODI%(%%I plcé g‘fz“li)gz% glfc(?nlrrx‘]gr%ggl uﬁ%&&s@?‘ g‘?ﬂ&%ﬂ&@%ﬁ%ﬂ@h&’t@bﬁc em cal staining,
f | uor esdétmanid Blvoety) &haedi ng, and the |i ke are used. 15[ 0288] In the
i mrunopr eci pi t[%jn a cell or the |ike expressing erbB3 is bound with the
nonocl onal ant y or the antibody fragnent thereof of the present

i nveption, andhkHenamikatiid @qubites BOVEARNADIT hieMie@bccliragbntvespRehf i cal ly to
i mmunogl obul i n, such as protein G sepharose, i s added thereto to

preci pi t'at determingd muydentidh sepsase A8msrpRiedspiflotgdpll amino acidisequences oh, t he
fol | ow qan.al , i bod
ol I oW RgyRh Wdofg%'awﬁ a%ﬁb&ﬁesu[‘[%@ﬁiuen heym Hs%@%g@ﬂgfgg&gv?@é?&m%a““ ody

fragment thereof the present Invention descr ] ilized
onto a Jeepadiltalthlaad élubem Frvisss (1PB1],ovlede tyywidtlar khagbteised gDESA- PBS. [ 0290]
25When th nt. body . . " . t. of . ri doma,

ant - motce et Be 6t R BHER R M LS PR BRY Brafl R protein o
or tihe lseletorgsiphaiebilsnzes confimmédwesBtivell plate for ELISA in advance,

fol | owed by bl.ﬁéééj ng by using BSA-PBS, and then the cul ture supernatant of
hybridona is d énsed thereto for binding. 30[0291] _ Subsequent |y,
BSA-PBS is di seaafdath tht g fhdbSelSse§ircbedEntland washage whitddyBS, and then a
solution of a cell or tissue expressing erbl133 is bound with the anti body.
After tHempriging thessesimeny signt soguoms Hatcompaigdpase ampiq apidsqageesesr act ed from

the pl at i g f Y, n hlokti i
o 1§ ed 0iif e 1 B RATRSRL bPULS Bl VLT Clsen uRBRaNC R B8 1 1O 1S

i mmiBohiBbeobedimalunsiogioal nerés, @S Beph dtkabh andviiolan decedds (19913kuds or t he
lik ' t i S0Pt ||y treated with a surfactant

et hanol PSgblsds feturae et M oay ey bnsC8ielfs M B RepBTtRiow th ¢ e
nmonocl onald fatdfeedid ef kidvethes@b@bhp tonvkioh itikes REtkrlcty bdietg bound with an

ant i i munogl obyl i n anti body or the binding fragnent thereof |abeled wth a
fluorescent | aB&8lsuch as FIT, an enzyne such as peroxi dase, biotin, or the

like, and the i S d0vi i i : . [0293]
Col TS omn al'od” %@ﬁé‘é{‘%ﬁéﬁ%ﬁ‘%ﬁ WERD plc gl “ﬁﬂ%@‘&%ﬁﬁi?ﬁﬁ‘?ﬁﬁ’ whi ch
o

t he 28el |wmprEnp thersdquanch wathitheanineseiicequased ofdv Hmnil Bddyf thelinewial yzed by

£ : . hit i » Hitd
e t1 on I RERer SRR O e et A L e 08 TE it epd |
Exper i ngfitmakSdairehal 98¢)]enis fdaseibled @ZictminPaine dromb aridysequdnee.ant i body or the

ant i body frag t hereof of the present invention which binds to the
extracel | ul ar in of erbB3 nmakes it possible to detect erbB3 expressed

on a cell nenbrgrRsvdyifhbRoldpyeeask suh SMkd BDAFTSE@h [19Md] 0884215,
25 403 (1990)] is performed on any database such as SWISS-PROT or PIR-Protein by

using the obtained full amino acid sequence of VH and VL, it is possible to confirm the

novelty of the full amino acid sequence of VH and VL.
[0210]
{3} Construction of human chimeric antibody expression vector
30 cDNAs encoding VH or VL of a non-hurman antibody are cloned respectively
10 the upstream of the respective genes encoding CH or CL of a human antibody of the
vector for expressing recombinant antibody obtained in the section (1), whereby a

human chimeric antibody expression vecior can be constructed.
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20When FMAT8100LI TS system (nmanufactured by Applied Biosystens) is used in
the fluorescent antibody staining, it is possible to neasure the anount of
an antigen or antibody w thout separating a free antibody or a free antigen
not involved in the formation of the antibody-antigen conplex fromthe
formed antigen-anti body conpl ex. 25 [ EXAMPLES] [0295] Herei nbel ow, the
present invention will be described in nore detail by using exanples, but
the present iHZéhlion is not limted to the follow ng exanples. [0296]

301 Exarpl e | ] uPABRG e, SR RER AN A% Rdcind VIR L BBZ GenRNAL o1 1

expressi on ve Agent usion Y8 n wher ei n t he
ext r acekhtithoaly tol dheei’ AefpBEE) dIDHG GJ. cxﬁﬁ hhmm@vdﬁ@?;cmﬁmaféﬁdm Vhihuman

gd-Fc re er ej nbel ri bed .. "er bB3-.Ec" . ared in the
901 owi RisTREAOSs deRed Hsh I Tt rorfS renBesim o %, GBI 1 1 he
ext r acebhptbpiate @mioacid aﬁ&B&h%ﬁmmiaiaiaggropﬁaaagc@gmtioﬁﬁ%&q@hc@@alD NO. 7
and a priner, of SEQ ID NO 8, Human Vggl\/tar at hon Ready cDNA (manufactured

by d onf@armtloa§n@%r$¢f‘a@répara%a®i@@06 pRd bmx%mf@?%av&éy B¥nuf act ur ed
by TOYORG: G 1aré-é)gzrés]§ecp§ﬁ %ggﬁbghfafyfaﬁg i @k gﬁ%&ﬁ%ﬁﬁe ?e%ﬁgbtﬁ@%éhét' ng of 94C

for 15 secon or 30 nds, and 68C for 2 m nutes I's erbB3 gene
fr agnentcrzwwjmgﬁ?ﬂémfédofva hnareantibpdy vithe Fectonies cxpadsingritingsaedand i nserted

compr | SPRARREEAA BBl [T RerLBES b AR AR U RY AR OO

epr@ssimpressﬁ@imctole[0297] 2. Preparation of human-erbB3-GST protein
expr essi on veﬁgﬁ The respective expression vectors were prepared in
the follow ng Béri ment using PCR condition and treatnment by restriction

enzynme descri pegiditiod, tds §E§bb@§blém AT ShOS MG AW SAIIBPE] b el of [ 0298]
A cDNA fragnment of a GST fusion 8I’Ot€l n wherein the extraceilular donmin

( SEQ | DnRmhgmap ntipaskyedesBely By PLRdy wsiggivathstin LOHL whidhhas &f er ase

(herein rb133- 0ST")
vae. pr opar By iofSRRlch el A apfBpae (OSSR STaaY « BAFLIRRER P ment of

t helext tizcad N altatheden®mi foraikpressiag reppBianes by dhiiadd dlstlmgecalopr(%her of SEQ
ID NG9, a pr Ly O of SEQID NGO 10, and Human | ung Marat hon Ready cDNA
(manuf act ur ed @ ont ech) as a tenplate, by PCR performed for 35 cycles

consi sti nghof (Q@rfsfmmib&ﬁWS&coﬂﬁz@Véﬂi{gléﬁoﬂﬁWﬂI&ddﬁﬁlﬁbc@BC for 2 25 .
m nutes. This e fr este restriction en s Kpnl an
Bgl Il and insé& ei}cﬁgig‘ ﬂfagﬁi&gﬁ%aﬁ@n@%m@?@quﬁﬁ corstgle {1 uf act ur ed
by Bi ogemidiiEEIn-sQePri sing GST, thereby preparing a herbB3-OST expression

vector. [0300] 3. Preparation of nouse erbB3-GST protein expression vector
30AZEDNA fragh®t] of a GST fusion protein wherein the extracel | ul ar domain

(SEQ I D NO 6) mE’Bb‘iﬁ%e e?t B2 deSnd Héﬁ%g&&z%ﬁ Sﬁﬁﬁb&] crﬂ%ﬂs‘ﬁ“ bed as

" mer bB3- (1ST u5| ng use rat hoh Rea
( manuf aC‘PHf’)anf‘b}yI o@l‘sﬁmfaﬁih)mzasarmbbdayrpnl whieh the qarinoeeid SEQIBER tﬁﬂﬁ@of 1, and a

pri mer Q}H L o?a nan»hurﬁan EXIH?)Ddy is grafted are selected respectively. Any type of
amino acid sequence can be used as the amino acid sequence of FR selected, as long as
25  they are derived from a human antibody.

[0215]

For exanple, amino acid sequences of FR of hurnan antibodies registered in a
database such as Protein Data Bank, amino acid sequences common to the respective
subgroups of FR of human antibodies [Sequences of Proteins of Immunclogical

30 Interest, US Dept. Health and Human Services (1991)], or the like are used. In order to
inhibit decrease of the binding activity of the antibody, amino acid sequences of FR
highly homologous (at least 60% or higher) to the amino acid sequence of FR of VH or
V1. of the original antibody as far as possible are selected.
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PCR performed for 35 cycles consisting of 94C for 30 seconds, 65C for 15
seconds, and 68C for 2 mnutes. The anplified cDNA fragnent was di gested
with restriction enzymes Mul and Bglll. In the foll ow ng operation, a nouse
er bB3- GST expression vector was prepared in the same manner as in the
section 1 of [Exanple 1]. 5[0301] 4. Preparation of human-nouse chineric
erbB3- Fc protei n expression vector In order to investigate the

bi ndi ng regi ot0236]t he anti-erbB3 antibody, expression vectors for a

chimeric protgj £l i : Iuﬁﬁt ar donmai n of
human er bB3 igb&tﬁ:ﬁgﬁ{‘% %}H&?(h%g 0 %ﬁgg@@%ﬂi%?te%@&g@ er ‘%gg'zﬂ her ei nbel ow,
10 descridied ragpetiinely wR8dél3cted ammbianarsequgmeobEFR offvét ef Vil tofighedonmai ns 3 and
4 of the extracel ] ul ar domain,of hunan erbB3.is fused w t onai ns 3
and 4 ofufishaBtSisiEs AL PETILF sePeUR e ERet S S EES Pk o) VE G a ey ot i ¢
pr ot gi n hoherebdabitiRddoTaE BesdarRl aldifo goidl kaRGhded lafy coR@em@ddingf DRWMan erbB3 is
fused with the donmain of npuse erbl33 (hereinbel ow, described as "hD I

4
23/ nD4" Pequspeesip epasidsaation qfife frequcaay plustee plagpeans foupadipihe prslepiidshar at i on

of hD1 / g ek remin LHB3- D1 was
anplifi é%@%ﬂ@l"tﬁ%%@ﬁ:‘sg@ lt)ﬁggﬁg%lél% [ass? qger%@gﬁ%iri‘a}? {g?rﬁa pri r?ﬁe)lff)l %%gii% NO 13,
tles

and a plivBepioHedQud iHuman Saicep (19921, PORbp desipning thefrospegtvech)

consi st 9 . S o' C . and .. for 30
seconds ettt afie R R R Reac b Moo, SO AR a8 O\
anpkofied usi geimpuse erbB3 cDNA as a tenplate, a prinmer of SEQ ID NO 15,
and a prinmer of SE D 16, by PCR perforned for .35 cycl consi sting of
94C for 30 se @%%&@%ﬁ%@@ééﬁﬁ&%ﬁ?ﬁ srvarad seans of S EREIINAS 28] 0303]
PCR was pagihl an E@sisPing We bRt G0N B30 MicRtid@de bRIthAPca o6 pAgSm 65C for 15
seconds, and 68C for 2 mnutes, by using a tenplate which was a m xture of
a puri f P&k etngthe s erueseesh dndhis ez visw ahide seastien effisienspRPERagnent  of

nouse er, - 4 ' el f SEQID
N 18" dardiedgih ot A BRIl 2Rl Cplinctizel g Reiblcrt REnR BSTRALT ol o6
congbst iofigyrmhetBAUNAs ford®tls dedhdsd Lebans. okt islHscpooidistoayith68@ 4 or 2 m nut es,
t hereby anpl i fying A fragnent, of hD./ nD234.~.Fhi s gene fragnent was

di gest e&y\?\@?tﬁc ﬁ@&?&t@%@? \ﬁa&aﬁble,\;fglgﬂao %%)elzlgis% é'i nserted into

GST- cont ai ni ngeZIYPEPA vect or (rmanufactured by Biogen-I1DEC), thereby

preparing a hD /n)234 expressjon vector. [0304] .(2) Preparation of
hD12/ nD34 exprbadfiter Padrigp @%W@’ﬂ%ﬁ?ﬁ?en&% fW&WPEJ%HB@fE‘ﬂEC%

anpl i fi L o THeMRReBRRDf AR DN BbdidheddnRhd BRA cflfls §ER | D NO. 19
and a p%?zn%?ég?o SEQ I%) NGO 20, bynPCR gerfor med ef OP 35 cygl ebs consi sting of

94C2for Wesibletopady cbme thoeDNA eseeding dviegtr» hemanized anitbedy foBes] 100n
e e
SEQ I D NO 22, [#319PCR perfornmed for 35 cycles consisting of 94C for 30
e AR o T ST e o N A
under we HB14d36ri eI - PhesetnREd by Stritepch) abiv tks et iemuoidotidt Befeine
P eggr ! r;g déazer?n[i)t]igé I%i sgr)ég rn’?e%zl?{;doag t%:loe I%E:t?}%&_ dLs?c?'i%g!! in the section (2), thereby
obtaining & plsmid having a DNA sequence encoding the amino acid sequence of VH or
VL of a desired humanized antibody.
[0220]
(5) Modification of amino acid sequence of V region of humanized antibody
30 If & humanized antibody is obtained by simply grafting CDR of VH and VL of
a non-human antibody to FR of VH and VL of a human antibody, the antigen binding
aciivity of the humanized antibody is lower than that of the original non-human

antibody [BIO/TECHNOLOGY, 9, 266 (1991)1. For the humanized antibody, an amino
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(3) Preparation of hD123/ nD4 expression vector A cDNA fragnment of
human er bB2- D123 was anplified using human erbl133 cDNA as a tenplate, a
prinmer of SEQ ID NO 25 and a prinmer of SEQ ID NG 26, by 20 PCR perforned
for 35 cycles consisting of 94C for 30 seconds, 65C for 15 seconds and 68C
for 2 mnutes. [0307] On the other hand, a cDNA fragnent of nouse
erbB3-D4 was anplified using nouse erbB3 cDNA as a tenplate, a priner of

SEQ 1D N@dzvsiéwddmﬁcﬁvuzm@rlvqﬁfmég@najom e an pRiRCRIipEsidse wadelf or 35

cycl es Q@ﬁ ﬁﬁg r and 68C for 90
secondsq 8%’329% anp ?J“g{ Sﬁ%ﬁ? g%a%?%nﬁlﬂ, ac}[?rlée?%%g I D NO 29 and a
pri mer aﬁmﬁi&ﬁ}skl& Meaﬁnﬂndmnabsnﬂctuﬂee}fm iqgiacestbe astibadytehné imbove section
(a), ther repari.ng.a hD123/ra S vect or 308 305.

br epar atTOHPELT OB e AR B ‘Ao h MSAGHY BPuERqTE A Abidhe e bB3- Fo
prot @i N sexRhesIf PR ¥EeHhd a«r[defef RBGRibPR hid heSX RHRSSHRNeYi86dsQie Pr epar ed
in the above sections | to wer e respectl vely introduced into Fr eeStyl e

293F celspbgsijuted piig the @B@pyﬂp@zgsd@sm daasoriinglivondyasnradbefyewherpby
(NO\A I geTe =Y VORI Vox of o) o | ﬂ@mﬁlﬂaﬁzﬂ?xvl ?51 Iteg (itached to the kit. The culture
ay a

super nat ant was recovere the ter the vector introduction
and treated wi#32ld 0.2 pmfilter (manufactured by MI1ipore Corporation).

[0309] 5The e b33- F was su af fi ur|f| cation by
ising a Prot etponer ol Dot SENER o BRChralbd b AR Phanmaci
Bi ggech)mnd@ngamga}(ea}btﬁﬁﬂﬁtﬁg%grﬁia% {f}waﬁ;l GEI!:@IQ 1a8, ﬁis\/vzas’mﬁ,cﬂom;mem, Fmd_ 20 m vl
sodiumcitrate_and, i.n vvereu as, an elution

bai l er. gwmp%ralt%g léﬁ%éfﬁf(téﬂ %e@)us%la Hﬂ’é‘dh? ®ne el uted
fracti 0%&1@31&@] HlctiRElof healnBURey Gnbe bRIABKI and analyzd@ nt:A&itieH DB3- GST
protein, 1 n_ of a G utathione Sepharose 4B (manufactured by Amersham

Phar nacﬁaV@‘ﬁldb’E%‘W)f npasidfigd @ﬁ@p@ﬁ%ﬂ@r?rwgcda@ﬂﬂm papseliveomtibodiesiandf t he

culture hereafter,
after mé:s%ﬁ?%gz%gg%m tﬁos%ﬁ% @éﬁé?e’r, ? ﬁ“ééig fa?ﬁvué' g?%:ﬁtedl eptides were
subject @damhaeﬂwahérﬁhmr it ys passibid toabiaanmbylifisd bogieiiGedivibodastatingone in 50 mM
Tris- ”Cl‘B']("L%E .0) as.an elution buffer. [0311] The el uted fusion
protein's PBHEREdNE & it ed with a phosphate buffer by using a

di al ysi s menbreppe] (10000 cut, manufactured by Spectrum Laboratories, Ltd)
20 and sterilized by being flltered t hrou a_nenbrane filter M LLEX-GV

( manuf act ur ed TH§ amlmq ?%F"él%ﬁf W%pfmaqﬁlgwﬁéaawa@a antiody cap by 22 um

t her eby prapad b;ngcgrd%ﬁbﬂée iR FRsBL by %fﬁgﬁgﬁy@% TOURIBr mEa@z%%;tlonEach -

concentration of the erbl33-Fe rot N ‘an e er B3- GST protein was
cal 201 athuatldpyiderecgantas grfadptabsmm’@md“@ amplifR0 pwdvahebtsioed R(Reby

concent 16 bRoEl bt s B 3y L) ALARIRVARY SR MgTORR I, SoTeLl
t he presaniifietanbkebeea dﬂm‘[}ﬂ)ﬁb(bﬁl?&lies&eﬁ i body was prepared by a general
[6223]
(6) Construction of hurnanized antibody expression vector
25 cDNAs encoding VH or VL of the constructed recombinant antibody are
cloned respectively to the upsiream of the respective genes enceding CH or CL of the
human antibody of the vector for expressing a recombinant antibody obtained in the
section (1), whereby a humanized antibody expression vector can be constructed.
[0224]
30 For example, among the synthetic DNAs used for constructing VI or VL of &
humanized antibody obtained in the sections (4} and (5), a recognition sequence for an

appropriate restriction enzyme is introduced to the 5’-terminal of the synthetic DNA
positioned in both ends, whereby the DNAs are cloned respectively such that they are
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30 nmethod disclosed in "Introduction to Mnocl onal Antibody Experi nent
Manual " (Arlliou Tame et at, Kodansha, 1991) or the like. C3H He} jrns
Slc-1prapr mce conmercially available fromJapan ST,C, Inc., were used as
i mmuni zed ani mal s. [ 0314] An antigen protein such as erbB3-Fc was
m xed with MPL+TD7vl EMULSI ON (Ri Bi manufactured by Sigma-Aldrich Co., LLC
Ca No. 52-0177-00) at a ratio of 1:1 and administered into right abdom nal
cavity eiprajsediman appaerystoformon g ypstean abthenesppetietacnpmensodiagildh. After

the fir ' i . O [ i Mol | tines to the
mce ophChErYRyERiasbro AL AgE: #PE AN SASGA IR 1170 he

m ce. Mobeoedin tHeagectosd {(i}.f usi on, 3 days before obtaining spleen and | ynph
node, the sanngg}i gen was adm nistered into right abdom nal cavity to

i mruni ze the I Anti body titer neasurenent begun fromthe second antigen

i mugi zat i on, (BIMearkidne exfréeion FERédobRaant hittiodwas measured over tine and the
timng of resecting spleen or the 10|i ke was deci ded., [0315] 10 nmL of

a serumfree DNVENCORBHGNERIBPEYCHFCT PWSECIBR Plaipedbindhip prtion (Gaesdr i bed as
"serm- ' i1 : ' bonate, 50
i 1o e B B o B a6 " he. bl een
and | ynmphngi&it eapressen of hakdopmbuensadibodp nintthis mause it irpossible® with the

21 ot no bR A REE A el AR Mt B BB B Bl R U g e

mesho wasueenitzéd intipedicko precipitate cells, and then the cells were washed
twce with thfzé {umfree DVEM and t hen suspended in the serumfree DVEM
t her eby measufd g t he nunber of cells. 20[0316] Meanwhil e,

8- azaguani ne- g ikpl-adTlecllRbS Be ek AEhd3BAGBkkh 1h Repiddiomagtsrubeul t ured
at 37C and at a cell concentration of 1 x 1 08 cells/nL or less in the

pr esenc &terdused eopnglsy itis phgstae v srasrprst aresambipay gdibogrand for
her ei L icn Lo y ai ning 10%
fotal oot COSTIRIAAcHn 136 GO TR A AP ERL BT R 1\ Fea by

Si gh®i- Alsskrd [MietiBeds, in Mu€leje Acids RBed URC[108%7183 (1991)]. Ther iorbdunimramouse nyel ona
cells were washed, w,t r e DVEM i n Sane ner, as descri bed
above afdPETRPLREEY ? ?E@S{%Z@E.ﬂﬁﬁigmﬁwﬁﬁﬁ@wﬁw Jﬁg(gglﬁﬁ(}h% t he number
of cel | Res TR weqy croed)|chpdfcaltaiPngl Matl.desidved. URansaoud e (5@ 7g%kor and | ynph
node and the nouse nyel oma suspension were m xed with each other at a ratio
of ' 5: 1UelikedE HEedof t he nunber of cells. This cell mixture sol ution was
centrifuged, ?@q»;} hen t he supernatant was conpletely renmoved. [0318]

As a fusion agent, | rriL of 50% (wv) polyethylene glycol 1500
( maRdf act ur ed Alfigr Brsdhiredugtion Mhamérairespilonascier Ol sxpmsied apwunhndghe | et by

usi ng a _pj. pet:t e uhi . i St ! tip of the

pi pett e.aﬁqgeglrélegqlﬁg%tﬁ?%ﬂgge% ﬁébig@uﬁkﬁeﬁ?ﬁ}gﬁﬁgp\%@g@% é et o 37C was

sl owl y askdeded bpe EEISA [Monodonti vindibddist-Bpscipemdndpmttice, ®hird héitisey um f r ee

DMEM was, fyrth a t her,et.o. ter ce if L . 1 uper nat ant was

removed ,Aﬂgﬁﬁnlﬁﬁéeﬁsﬁgg%&d&tﬂ?&ﬁ ST‘Q@?%‘H“(? 9]%“9%3@0@%@3 Yo screening

per f or megbiiedr P 98BN A sHidaud OoriR &SR Aethoae myerihed 1 Bbddhe Bylbatifitona was

sel ected by being cultured in a DVMEM (HAT nedi un) contai ning 10% FCS,

hy péR anti-{&98 4 or tapdikept crin (A), and thynidinc (T) (hereinbelow, referred

to as "HAT" (mlg&actured by Sigma-Aldrich Co., Ude.)). [0320] The

hybri doma was"single-cloned by limting dilution using a HI 15

( manuf act ur ed (HyOiSaiging trdndformhniCGehich staldy )expisatea rerongpimnEmMLbiaty sedi un) .

Cul turin . perfor i 296-wen merotiter plate (manufactured by
B R By

Bect on,

By introducing the recombinant antibody expression vectors obtained in the
30  sections (3) and {6) into an appropriate host cell, it is possible to obtain a transformant
which stably expresses a recombinant antibody. For introduction of an expression
vector into a host cell, for example, electroporation [JP-A-2-257891, Cytotechnology, 3,

133 (1990)], a calcium ion method, ¢lectroporation, a spheroplast method, a lithium
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[ 0321] The screening of hybridoma-producing the anti-human erbB3 nonocl onal
20anti body and the anal ysis of reacting specificity of the nonocl onal

anti body produced fromthe respective hybridonas were carried out by
Enzyme-| i nked i nmunosor bent assay (ELISA) and Fl uorescence-activated cell
sorting (FACS) assay described later. [0322] As a result, anti-human abB3
nonocl onal anti body- produci ng hybri domas 251126, 1153, 920104, and 12511
wer e es tadkieshaibiod, pe3RBim pExahpk encgiodbbipelcsiion, nythsilidiisesed o Mdrenyst,

anti-er ' . i ndi . i..0: . I - er bB3
nonocl o%g%mglﬁ% Pﬁ%%n%}%?da?fﬁggg@f eé%rgéggn aalﬁl\%g %bgir?%%éstcrgggg&m ned by
bi ndi ng ratdoBAedtivn, OmEtHodsif ditrqaruoingianzed® ahd &Bnel by yshyzlaegopdretiexsr acel | ul ar
domai n of,, er,bB3 w tr? GST &g@%ﬂ} anti - d ut at hi one- Tr ansf er ase- Schi st sona- |
aponi curh {EGEIP (T af gty B¥¥®ockl and | munochenical's Inc., ca. No.
16978) (herei piplopw, described as "anti- GST") prepared at 1 tsg/nmL by
using a 50 mM carbonate buffer (pH 9) (hereinhel ow, described as a "coating

buffer") was AddduPsof wHhepabp psqsl aaadiopholide viich the recgubiou ariibodp 4/ wel |
and | MRbleld Gy Dfor:0 HRAKLRN nSond A1 Q611 B BOMEss (0 L ﬁ%&% [0325] S5After
e ed, a bfock 1 00 ?r ]

t he buff was di scar ng reagent (‘SuperB ocki ng
Buf f er , antibedyadiouexdnily, I ERSER/Grag ] Ackleh (e NoeCRES PRIG nvasaANAGS-at 250 4

to 300 p, B ijacupat i t o te r at.u for 5 to 10

it os A IR ENE R R s sl RN G etk Che

Per DB3- @sribus wﬁm'*%gﬁgmnﬁmeom@g r{BxBB.—NﬁB}@cfaﬂ.ﬂdé)ﬂ{@%p’f]’e i4ﬁ16 (1@;@0}]51 ]{ D234
usi on rotein, the usi on ot )t usi on

pr ot ei nqwﬁlinéPﬁlﬁé‘FCé“%ﬁPW@ggié [I§°1 @??&%ﬂ%ﬁ@@%&?%‘%ﬁ?sg ﬁﬁg?ﬁ

(her ei nhal @Wcodaaaidbad Rpeahbekoas SR CHll (ROLDD5HIF R MHdng10% Bl ock Ace(r)

(manuf act ured by Dai nlﬁgﬁon Sumtono Pita= Co., Ltd.) and 0.1% Tween 20 were
added r &3Fddt9v et YRIBHWELLF i b 0t0 colld ATEXpet CRE160%)| gdhslikg 1s50 p. L/ wel |,
and i Llized by incubation at roomtenperature for an hour. 1 5[0326]

The antigen sol ution was discarded, and the plate was washed three tines
wi thSa Tris-b@d@ied saline containing 0.1% Tween 20 (herei nbel ow,

descri bed as Swashi ng buffer”). Th 1 I mmuni zed serum sanpl e
(ai T ut od-100- i S0 DeBebip s e nokieelB SRR 2Rl PR VHE R AP s RetR 250 Tory
and a mMaysBzaeE WLBIIRL §yrfiths|swiféetrabOBalhiodugdar AR 1H0AO FM-ticogd)d pi&OA0-f ol d of
the final concentrat i,on)l diluted wth the assay djluent, anti-c-erbB3 nouse

nonocl o FaFh 25AY %ﬂ‘}w oy ip RSt f@}ﬁ“@ﬁl "fB‘F"(S‘C"HéYﬁi‘.ﬂC%ﬁ’F’SiRB‘? ooP 119)
(final conceM¥RhleNsRhbsilion 9t %cE@lélQ&ﬁanﬁE{e%}h&%d@eh@é{éthﬁﬁzgﬁ%m rol, and
mouse | gdic isotype control (manufactured by Southern Biotech, Cat. No.
010201) bend fraihe somplert/Y-ghicosidetinkedngygambaine o1 9pwigig invo} vedsna negat i ve
contr ol ded. t Q. ) t .5 . I Lt of the
first arﬁ i %D;%g@?g %h‘éﬁr%ﬁ"% g&r\%\g@il‘?ﬁﬁg]& glé(%ee Qgtm%% %hgﬁﬁp%?%?oﬁd&%'x#%ﬁgw m nut es.
[0327] lowered activity or is deficient, for example, ¢.1,6-fucosetransferase gene-knockout
CHO cell (WO 2005/035586 and WO 02/31148) or the like.
[0231] '
25 After introduction of the expression vector, transformants which stably express
the recombinant antibody are selected by being cultured in a medium for culturing
animal cells which confain a drug such as G418 sulfate (hercinbelow, described as
(G418) (JP-A-2-257891).
[0232]
30 Examples of the medium for culturing animal cells include RPMI1640 medium
(manufactured by lnvitrogen), GIT medium (manufactured by NIHON
PHARMACEUTICAL CO., LTD), EX-CELL301 medium, EX-CELL302 medium, and

EX-CELL325 medium (manufactured by JRH Biosciences), IMDM (manufactured by
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After the plate was washed three tinmes with the washing buffer, HRP-Iabeled
goat anti-nouse 1gG anti body (manufactured by Southern Biotech, Cat. No.
1030-05), 30HRP-1 abel ed goat anti-nouse |gG anti body (manufactured by
Caltag Laboratories, Cat. No. M30107), and HRP-I|abel ed goat anti-nouse 1gM
anti body (rmanufactured by Southern Biotech, Cat. No. 1020-05) which were
diluted with the assay diluent were added at 50 4/well and bound at room

t enper atluvigofar), Bobmdome-8EM (njad828jurcd by Invittfebe), thehemetimtsepplasemashed f our

tinmes wt. .n 5,5 - tetranethyl benzidinc (11V113)
chrormgé’ﬁp’c MBEFJ;{ ‘%ssgfglg?ﬁyﬁsflﬁ‘iﬁﬁf%&ured by DAKO was added thereto at
50 AL/wel |, f@b23ged by incubation at roomtenperature in a dark 5p| ace,

t her eby devel i ng col or ahout nut es the state col or
devel opnent p?@@f}g@@%@néfr@maﬂé%@m‘%ﬁ‘n @&%@m%% %ereampsemﬁtw 1) was
added ther et Qafif é&&ﬂb%ﬁﬁc a!’nﬁ%&s} Bithe Elﬁﬁ@@lupéﬂla%% of Rfonamue! engt h of

450 nm (reference wavel ength of was neasured using a mcroplate
r eader (anmﬁzmgemhmdﬂmnmﬂowe mﬁmmﬁmdmma culturg syperpatantesul t s of

0 "9 R 0B 10 LESPEE B SLADR M RS
hD12/ nD34e fBdrdBinaidenHbodly ceg: teanwiemscd by aming GEHFR ddlification system (JP-A-
2-257891) or the like.
10 [0234)]

The recombinant antibody is purified from the culture supernatant of the
transformant by using a Protein A column [Monoclonal Antibodies-Principles and
practice, Third edition, Academic Press (1996), Antibodies-A Laboratory Manual, Cold
Spring Harbor Laboratory {1988)]. It is also possibie to combine methods used for

15 protein purification, such as gel filtration, ion-exchange chromatography, and
ultrafiltration.

[0235]

The molecular weight of the H- and L-chains or the total antibody molecules of
the purified recombinant antibody can be measured by polyacrylamide gel

20 electrophoresis [Nature, 227, 680 (1970)], Western blotting [Monocclonal Antibodies-
Principles and practice, Third edition, Academic Press (1996), Antibodies-A Laboratory
Manual, Cold Spring Harbor Laboratory (1988)], or the like.

[0236]

3. Evaluation of activity of purified monocional antibody or the antibody

25  fragment thercof

The activity of the purified monoclonal antibody of the present invention or the
antibody fragment thereof can be evaluated in the following manner.

10237]

The binding activity with respect fo the erbB3-expressing cell line can be

30  measured using the binding assay system described in the above section 1-(7). The
CDC activity or the ADCC activity with respect to an antigen positive cell line can be
measured by known measurement methods [Cancer Immunol. Immunother., 36, 373
(1993)].
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1 920104 + - - - + 3 1126 + - - - 4 12511 + + + + N D * 15* Since 12511
bound with all antigen proteins, binding donmain was not clarified by the
present assay. [0331] As shown in Table 1, it was clarified that the

anti - human er bB3 nonocl onal

[0238]

The EGF-like ligand-dependent phosphorylation of erbB3 and the erbB33-
specific ligand-dependent phosphorylation of erbB3 can be measured in the following
MANNCE.

5 [0239]

erbB3-expressing cells are washed with PBS, a serum-free medium, or the like,
and then cultured for about 24 hours in a serumi-free medium. Subsequently, the erbB3-
expressing cells are cultured for several minutes to several tens of minutes using a
medium supplemented with a target antibody and several ng/ml, to several tens of

10 ng/mL of erbB3 receptor ligand. Subsequently exiract of the cell is prepared, and the
respective proteins are immunoprecipitated using an erbB3-specific antibody and a
house keeping gene (actin or the like)-specific antibody.

[0240]

The precipitated proteins are subjected to electrophoresis using SDS-PAGE,

15  followed by Western blotting by using the erbB3-specific antibody and the
phosphorylated tyrosine-specific antibody, whereby it is possible to measure the
inhibitory activity against phosphorylation of erbB3.

[0241]

Alternatively, the cultured cells to which the antibodics have been added are

20 subjected to protein immobilization and cell membrane permeation treatment by using
formaldehyde and saponine, and FCM analysis is carried out using the erbB3-specific
antibody or the phosphorylated tyrosine-specific antibedy. The phosphorylaiion of
erb33 can also be confirmed in this manner.

[0242]

25 In addition, regarding dimerization of erbB3, culturing and preparation of cell
lysate are performed in the same manner as in the test for detecting phosphotylation
described above, and then the erbB3 proteins are immunoprecipitated using the anti-
erbB3 antibody so as 1o detect the precipitated proteins by antibodies against the each
erbB family protein, whereby it is possible 1o deteet dimerization or heterodimerization

30 oferbB3.

[0243]

4, Method of regulating effector activity of aniibody
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anti body 1153 of the present invention recognizes the domain 1 in the
extracel lul ar 20 domai n of erbB3, the anti-human erbB3 nonocl onal anti body
920104 recogni zes the domain 3, and the anti-hunman erbB3 nonocl onal

anti body 1126 recogni zes the domain 4. On the other hand, it was clarified
that the anti-human erbB3 nonocl onal anti body 12511 of the present

i nvention binds with both the human erbB3 and t he nouse erbB3. [0332]

25[ Exanpl e 4] Eramplgs af insthods of wgdlatingimeifastor uiity of the antiderbBBNA ¢l oni ng of
respectlv nt | ad. [¥e] f / hisgera nonocl onal
it | Do R LRGN -GER e ih AERRER TR o ARG R RPL ARG, 2

serumc Q&ikcarelﬁermgl DN e Gucoes!) mkicigfedn al ,61m0fd tph-destyl@ueosamims) to

coI | ect . and t.hen nil, of 1SOGE cture PON CGENE
oo T BN PR et et SEPu VB T of SV CRIAPEERG! g 6 ¢ he
pr ot 900|a51§’atr @thn) Ewpdsﬁiomg%m&emm 08 of eealntiBVy @asodosmkste, a first
¥
was

st rand prepared accordin o the protocol attached t0 SMVART

RACE( 1) S6NBOA D21 el S8 K 0, WEHUPBEE) SanBos G SEipg sy B5° usi ng 2. 5
Pher oi iy Rl AR HRh 8P4 JhIRL Py 1R ikt e I ARLLAGH e LA OF

(herei nbe eavy ¢hain varrapl e reg

( her ei nlediBdgntidbedy of the graent ' ikitentioh caveberegniataditivadingsinmyg{K@Be pieﬂm(ds ) DNA
pol ymer ase (n?&%f ctured by TOYOBO Co., Ltd.). 10[0333] For
anplifying VL was performed for 5 cycles consisting of 94C for 5

secppds and 7Z2&e f‘%eo%)rrﬂcﬂwt}e’smfe@s”lﬁ dh@fbeBr ﬁ@éﬁ@ﬁdﬁ @@:ﬁzﬁr ih@ficed vk es

consi sti ng or 94C for secqn 70C for sec C for 3 mnutes,
and f ur tRésgipePf &t apo Y)rA?gl &P‘@Sa‘gﬁ’h@l éf‘ﬁltﬁﬁl}’ e;@g &eﬁBlaEeconds 68C

RACE ODVA a1 Loy B e S tEl, @gﬁ‘“"*’?. sy ST

Ther eaf t(@BC Apjvig, n@tzlzpdpﬁicmnciehbphﬂ@a@ttﬁam( aretivahy) a&usg bﬁ aphfgsiciteas a
tenpl at %ugg%%%érgﬁ?%%%gmymc g%—gl%@ L§¥§4C%O%n3| sting of 94 C for 15

seconds seconds an mnute, by using NUWP
(i ntbuded in SNART RACE(r) CDNA anplification Kit) and mk-RvP2 primer (SEQ

| D NTO 32). [0335]. For a I ng., VLI sing UMP att hedtothe Kit

L bkt e elector actVRisebth SRS 59n O RER R e RS PRI 1 o ¢ he
kit and ﬂi%div&t@fﬁﬁ%e(tﬁ%eaﬁtﬂ&ah@]éé% Mﬂti@rﬂ&qrsﬁ eRginiofFelofihesane manner
as descri bed above %0336 oducts of the anplified VH and

VL wer e 28tibgdye sk methodphdeprasmedhe ccg:{t@épf A adigs i desampieddPsi ng
QTAqui ch | mcecgﬁ*gafs&(ﬁa'iﬁ%dgﬂg%& gﬁﬂﬂ%@ %‘Elgé{d}qs% sed]l?ﬁlgpu“ fied PCR

products were [T gated t vect’or 30(nmanu tured by
| nvEfnmyed)6- ﬁmds&mbs:ﬂemmegcmedfﬁ'mnn gHiCoedih efhatdoa@h @dtﬂvm?sftto wdtighofucose

Subsequsal b kP SRaREAUERESTANRY B JBLE L eRe e R Py B igrer and

T7 pri desi to the
respect iAlRCClzotiéisy. [ 0337] The process of pr eparl ng Chl ITEI‘I c ant i body
expression ve ézor%)of t he respective clones is showmn below. Al PCR were
performed usi 4 pl us(r) DNA

On the other hand, as a method of increasing the content of fucose binding to
25 the complex type N-linked sugar chain bound to Fe of an antibody, an antibody is
expressed using a host cell to which e1,6-fucosetransferase gene has been introduced,
whereby an fucosylated antibody can be obtained. The ADCC activity of the
fucosylated antibody is lower than that of the defucosylated antibody.
[0247
30 Modifyving amino acid residues of the Fe region of an antibody makes it
possible to increase or decrease the ADCC or CDC activity. If amino acid residues of
the Fe region are modified, binding activity to FeyR is enhanced or lowered, whereby

the ADCC activity can be regulated. In addition, if amino acid residues of the Fc region
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pol ynmerase (manufactured by TOY0130 Co., Ltd.). In addition, in the
sequence analysis perforned after the insertion of expression vectors, a
heavy chai n sequence was 5 confirned using SEQ4618 prinmer (SEQ I D NO 35),
and a light chain sequence was confirnmed using SEQL783 priner (SEQID

NG 36). [0338] (1) Preparation of 1153 anti body expression vector By using
t he subcl oned 1153 heavy chain ?ene as a tenplate, PCR was 10 perforned for
30 cycl @semodiﬁc@,tthmgmdfnmmﬁm d ereplcoaulss iBE@sdher BOresesslontistend 68C f or !

m nut e, ﬂ%(?ﬂ&'a@gv%%é%bz{ r%gﬁ%!cdu (SEQ ID NO 37) and 115311c-NnhelL (SEQ ID
|

NCG: 38) . reaction so Was subjected to 2% agarose gel
cl eetrophor esi@248and about 450 bp of a fragnment was puri f| ed usi ng

Aqui ck | ext tur ed AGEN).. 339
The 115311 SRET PRTBIRnC PN SUelo g0 PR DS By mos
Sal t 5 angeiehuendd df shatrrc@%m@dlsbzag@i xﬁuﬁ@ﬁae@f&ac%@a@%@t&n@@ﬁ}ﬁ@n Val Lark

vector (manufactured b

en- | risin fragnent encodi ng the
H chai n PesheatignNa: 8@%’ 16 Heaiﬁ%qmihvrxiaﬁsftc@%wty ef-Bf astiviivie®Eh | gd . The
DNA seq prepari ng
NSKGL/ 1 1T REsod ot B e bl in B e e e B B i g
t he subﬁp@m@@mmﬁﬁgUBHGM@ﬂbha6ﬁ3@£ﬁé£hsmamﬂkmﬁ¢mﬁﬁUSP€ﬁmmﬁs.hé?liﬁhnd in the
same nmannher primer (SEQ 25 ID
o 39y McresdBsprnd g Bafnte TR N i8R by Pur i tying about
400bp of a frpguaent. The extracted 1153VL anplification fragment was
digested with_restriction enzyne a Bsi nd i nserted into Bglll
and Bsi WL of RB?@%F@TB@Wﬂsvgéﬁﬁpi“Wﬁ@“ ﬂggéeg@gﬁ@ﬁ?%és?%ﬁég¥?on sites
ver e corbidiFed abdvaens e ﬁé@z@ébfﬂﬂad%n Ack® ResRIRE 65 PR r¥A64,9f is
conprising DNA of VH and VL 30of the 153 anti body. [0341] é ) Preparation

of 9201@assible kbokiyinenmntibediont wideh e effector activitykegheati 1gulated20104 ant i body
expressi on vei% an N5KGL/ 920104 expression vector having DNA of VII and
VL of the 920 Lntibody was prepared in the sane manner as in the section

1- (1%, except 5t Mathod c@ﬁ@&@@-ﬁs@aﬂ:&i Uy yoini geenti-rBERah thddP of b) aatichdy

920104 Nhel ri SE NO42) were used for anplifying VH and a 5
920104?&“‘@5@1 *hg‘iﬁf’ﬂgﬁthég t?tl.{)“‘l\‘i'@tﬁ%) and a 920104Lc-Bsi W primer (SEQ 1D
NO 44) were uged ahiodmplihd HiBOdVEaghO34RdrediRF (R RBSmatventidH, wlquQ%G anti body
expression vector Regarding a 1126 ant] baody expre55|on vector,

N5KO1/ 1@2@1‘@9@1&@%%6&@%@"@@&%%@#@ o §Tihkdaangk inkyibfts ERE-Njke léﬁanfihe 1126

anti bod i «(1), except
That o g o SR o B b rer ( SEQ

| D Bl 4®rolniena§v@é1@@hs€wncémpbm0¢r ng VH, a 1126LePnel U primer (SEQ ID

1\TO 47) and i%ﬁ%i&e BsiWL prinmer (SEQ ID NGO 48) were used for anplifying
VL, and Prel S 'used as a restriction enzyme of VL. 15[0343] (4)
Preparati on ofxd@plks odabBbadintexjiseassiindudeaiar cancer, cololRepacaicag a 12511

ant i body expressjon vector,, an N5KO1/ 12511 exptession vector conprising DNA
oV aiRBARG: bRE 3, SiRrPrBa)SHaE R B GO FHS Erel Sener | o

the sectch@ihokd loke@KC Holﬂﬁt"r%cll? %}I%}@I At o RickMBEndr SR chiRelO 49) 23
and a 125111- 1% Nhel L %?ﬁrer B Gé wer e usllreTg For anplifying VI1, a
25  cervieal cancer, endometrial cancer ovarlan cancer, esophageai cancer, hepatoma, head

and neck squamous cell carcinoma, skin cancer, urinary tract cancer, bladder cancer,
prostate cancer, choriocarcinoma, pharyngeal cancer, laryngeal cancer, pleural tumor,
arrhcnoblastoma, endometrial hyperplasia, endometriosis, embryoma, fibrosarcoma,
Kaposi’s sarcoma, hemangioma, cavernous hemangioma, angioblastoma,

30 retinoblastoma, astrocytoma, neurofibromatosis, cligodendrogligoma, medulloblastoma,
neuroblastoma, neuroglioma, rhabdomyosarcoma, glioblastoma, osteosarcoma,
leiomyosarcoma, thyroid sarcoma, Wilms tumor, and the like.

[0252]
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12511Lc-Bgl 1 1U prinmer (SEQ ID NO 51) and a 12511Lc-BsiW prinmer (SEQ ID
NG 52) were used for anplifying VL. [0344] The nucl eotide sequence o f DNA
conprised in the anti body expression vectors 25described in the above
sections (1) to (4), am no acid sequences encoded by the nucl eotide
sequences, and am no acid sequences of antibodies are shown bel ow. [0345]
The nucl eoti de sequences of DNA encoding VIl and VL of the 1153 anti body

are represent ebuber SEQ@bop: NEr®8s alpel cBER rdpiadasig, twernt nadre aninierd3Xaci d
sequences 3G cl q Q renr ted by SEQ ID
o 54 AP O tarth baEn U SRR RPERRRE, B AV of the
secr et etespdEBcantiabndycladieg depnms é it déabf bybESEQR WP uhEBinsbndmehtis8. The ami no

id | t f | | d 1 to, 3 aof V / ted
by SEO PP 86 tedeaimithedied ey 85t - ararep eog fo bBale) The

nucl got h&ahﬁﬁaﬁw%&ﬁ@t%é%d e dhd @i 1dRd o¥lert®3 dideindA@b6dy 5 anti body
are represented é/ SEQ ID NO 65 and_ SEQ I D NO. 67, and the am no acid

sequenc &1 degidespain geordrficebfty, god swglitesablninelyds grieeped mehedsEQ | D
NCS: 66 X | ik Kegke - L of the
secr et eg&ggggaﬁh‘gkﬁgﬁ%@foﬁg’r%&? g%)??gg%fgggk%y SEQ ?%@%1&?{36%4&5%3?\ ggo.dyThe am no
aci d seguwsiinete tof d@brs 4aferl@BBf VII and CDRs 1 to 3 of VL are represented
by SEQ I D NOSOEJS {o 73 10 and SEQ ID NCS: 74 to 76 respectively. [0347]

The nucleotid sgi]uences of DNA encoding VII and VL of the 1126 anti body

ar e1 ¢ epr esent adthbyp&HRQ deBiNOHTi sagdhSk@iboly DNOhéAntibody frdgnenntirescdci d

sequences .encoded by the nucl eoti de sequences are represented.by SEQ I D
NOCS: 78 é??siHleéﬁ?sep‘if_niéﬁt?&i"FFB'HP“FH%%&H? ﬁ%“’é‘@i"%ﬁ EY e é’“gﬁ‘tﬁ?/ﬁlﬁi’%‘ﬁéi VL of the
secr et edy {b2BiBAy | enlﬁlti&r%&‘@ﬁ’ aganted: ﬁﬁeﬁ%@ibﬁhmgkﬁfh@v@@,-m'ﬁhe am no

0

aci d sequences of of VIl and CDRs 1 to 3 of VL are represented
by SEQ Bgivdssregnnt Jigsralystispiprprruionssss it proggied as ppbamaseyfica] 0348] 20The

nucl eot i >8S: . Qf: : j f . jbody arc
Fepr scht aapaH St Mol a RGP U AR epRithuly ach e e 10 Y s
encbiled phydutérebina cledoili kdevwsag tlencdwmice 8ekdedpbsmmcedidsy SEQ | D NOS: 90 and
92. In additi ,d%he am no acid sequences of VII and VL of the secreted
12511 anti bod gr represented by SEQ I D NOS: 93 and 94. The ami no acid

sequences of GRiRaplks bHthd r&iteBﬁadﬂainim%m&to&ﬁ&dmﬁnmt?tﬁmﬁﬂapﬁ-]es(en'; ed by
SEQ I D 195,10 97 and SEQ I D NOS: 98 to. 100 respectively. [0349 5
Pr epar ag%ﬁg‘@f“@WF@P&W&?%’S@%@?@&% W@i&gg@&a@%gsi tive control

ant i bodynd-Gc@at, ior RN RIs ABS HhtERRn 2 BLARBRY o@D rAdnitisedRaed in WO
2007/ 077028 (Patent Docunent 3) was used. eDNA encoding the_ am no acid

seqiienc éecludspperyerrapsnlbsy tabits. IPOWNOS sraulsR Y TIPS diBElso9e GuPPPSWII®0 07/ 077028
(Pat ent ‘11]88&}6%@'Eintﬁ}en‘(gaﬁapr:é”ahé(ﬂﬁm&hesi zed (TAKARA 1310 INC) and

[0255]
Various preparations can be produced by common methods by using an
excipient, an extender, a binder, a wetting-out agent, a disintegrating agent, a surfactant,
25  alubricant, a dispersant, a buffering agent, a preservative, a dissolution adpuvant, an
antiseptic, & colorant, a flavoring agent, a stabilizing agent, and the like which are
generally used.
[0256]
Examples of the cxciplent include lactose, fructose, glucose, corn starch,
30  sorbitol, crystalline cellulose, sterilized water, ethanol, glycerol, physiclogical saline, a
buffer, and the like. Examples of the disintegrating agent include starch, sodium
alginate, gelatin, calcium carbonate, calcium citrate, dexirin, magnesium carbonate,

synthetic magnesium silicate, and the like.
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inserted into the N5C K. 1 expression vector (manufactured by Bi ogen-1DEC),
t hereby preparing an expression vector of the anti-human erbB3 hunman

anti body U -59. [0350] As a negative control antibody, the

anti-dini trophenyl hydrazi ne (DNP) 5anti body di sclosed in Mtoki K et al.,
Cin. Cancer Res. 11, 3126-3135, 2005 was used. [0351] 2. Expression and
purification of reconbi nant anti body The reconbi nant anti body
expressi on vefl267s prepared in Exanple 4-1 were introduced respectively

into FreeStyle 293F cell accordi ed. instructi.on, 10by using
FreeStyl e293(E$‘arﬁé§§ §§ Fgﬁﬂd&f {“gj(%gr%e&a?}é? gl}%%eg%%qls%{;iﬂ%g %ngéﬁ}}fl fol |l onwed by
cul turi nghfiose, gaw rabic daysin, ihdrovfyirapyl ed lduge polgvimgt pyadidona\dandeite to a 0. 2
p.mfilter {manufactured by MI|ipore Corporation), there renovi ng waste
P ubst antBs Edanssokie B toui Ll maghRy et cplsShyibbe KGR 11 1t or oc
cul tyir e heMdpgsdFhmf], ¥Wabadgted to a Protein A resin (MabSel ect(r),

manuf act ur ed 8%/ Amer sham Pharmaci a Bi otech), thereby performng affinity

purification B258he reconbi nant antibody. A phosphate buffer was used as a

wash sol ution ' LRl a1 s Sheused as an

el ution buffe?@?@gggﬁsg%@%g{%@g%%?ﬁhpﬁbsghaat g(sgét]‘} %)earr pl§|’ 7.0) was added

to the blstitied, fysiactandmssthivhize dioynadieust avbymp gelrtiar dumen 0methiye pr epar ed

anti body sol uti on was subst.ituted w a_pbhosphate buffer by using a

di al ysi écﬁﬁ%r ﬁcﬁéw{l ?5]6’%%3 %P@Wgwﬁgﬁeﬂ%%phﬁj&g‘pect rum Laboratories, Ltd),

andigterilizegpdsg) being filtered through a nenbrane filter MLLLEX-GY

(manuf act ur ed_by 'l pore rporation) having,a pore size of 0.22 pm 25

thereby prepaFi#gP Sat?fﬁfwg?fafﬁmcmymw%% CHRANER bodi es.  The

concent hatduRie AlvcbhitRb htifi @AnAREhIBALY W@sn BARLBdiudspiiEpic, aRgor bance at

280 nm and’cal cul ated by setting 1 ng/m, to be a 1.45 Q)?I mal density.

[0354] [®d&pl e 5] Inhibitory effect of anti-erbB3 antibody on

her egul i n- dep grt 30 phosphoul ati on of erbB3. 5x104 cells of a
ca

human squanou cinoma cell line A431 were suspended in 10%
FBSt §ont ai ni nGrepta}ipnbdftahiedouon] mmufsaetian odiuby ak amutsicrgesyrupher ei nbel ow,

descri bed as "serum contai ni RPM," )., seeded to a 24-well plate at 1
n/ wel | ,“%?H@Eﬁ%‘%r%‘&“ﬂ%&ﬁ?%%‘e a?%g?llkg‘ul ture conditions of 37C and 6.5%
CO2. [0355] Afgxnithe culture supernatant was renoved, the plate was washed

once wth a 5serumfree RPM 1640 nedi um (manuf actured by |nyitrogen)
(fi erei nbel owlié&pIcpHaHoRSuCRpf A §MUlSion ap a §YRPKIC HREUEHIISEE heret 0 at

ot !l i AR QYR o B i gy el
pr epar educht asi@lysgisitne dycal gndprorPivne ghyeel, phesuchas sepame oil, olive oil, and
soy bean oil, antiseptics such as p-hydroxybenzoic acid ester, and flavors such as a
strawberry flavor and peppermint.
[0262]
Capsules, tablets, powder, granules, and the like are produced using additives
25  including an excipient such as lactose, glucose, sucrose, or mannitol, a disintegrating
agent such as slarch or sodium alginate, a lubricant such as magnesium stearate or talc,
a binder such as a polyviny! alechol, hydroxypropyl cellulose, or gelatin, a surfactant
such as fatty acid ester, and a plasticizer such as glycerin.
[0263]
30 Examples of preparations suitable for non-oral administration include an
injection, a suppository, a spray, and the like.
[0264]
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thereto at 250 4/weli, and the cells were cultured at 37 C for 30 m nutes
in the 10 presence of 6.5% CO2. [0356] Subsequent |y, 200 ng/nL
NRGL- cdHRGL- aEG- Domai n (manuf actured by R&D Systenms, M., 296- HR- 050/ CF)
or 40 ng/ mL NRG -431/.HRGL-01 Extracellular Domain (manufactured by R&D
Systens, Inc., 377-1-113-050/CF) which was diluted 15 with RPM was added
thereto respectlvely at 250 4/ well, followed by culturing at 37C for 10

m nutes in théhpibesdionés mndv@ceéww caprirgsygh as a salt sopgtioay @ glibesgri ng, t he
super na r ce, and the plate was washed once with RPM .
Ther eaf %@p{mﬁat@%%g%&ﬁ%gjg glr ker Reduci ng Sanple 20 Buffer

(manuf act ur ed[IBg5STAKARA BI O | NC) was added thereto at 100 pL/well, thereby
recovering cei_l3 Ther eafter‘Ei Dﬁb&s.was crushed and hel?atted hat QSthé)r 5
mnutes, ther &BYSEHOSHHY FPRICEHPPREASA R SEA % BFEY TRG. ppesst

Ther gaf Al or caBonFRCEcinas perfornmed at a rate of 30 mAigel for 60 m nutes,
25 and proteins were transferred to a PVDF nenbrane at a rate of 30 mA/geI
for 90 ni nutef26ph the PVDF menbrane to which proteins were transferred,

Bl ock Ace(r) Lt %g{yp : was used
for det ectlngﬁ:g?%i%g& R&Q}e gl?lggat %%rﬂkgﬁv a, gg@%?@lgggaflered

sal i ne @h*stymndtmlwaymu@aso & beedl ch@crﬁ%mmoﬂw }mtdmiofanr ftﬁlenﬁ’glt!b@'é}BSA and

¢ oom t eperarUarep i uh Bt sPARE R i 28y RRal PRl a7 08, T

buffer wWascakenPMethse axnglgmsﬂrimeubﬁS ﬁﬂ&e:&@dyr dyepoufdec b #lsh lhwprsauirtea Cruz

Bi ot echnol ogy ) prepared using 5% BSA-tTBS, an anti- phohphoryl ated
erbB3 anti bod{p%agnuf actured by Cell Signaling Technol ogy), an anti AKT
anti body (nangf ﬁfd&ﬁkﬁrﬁ%e@brﬂf@%ﬂ@e%ﬁfbllﬂkﬁ af@@@épdtﬂ%@es f@Hfleptiations

anti phosphoryl ated AKT ant i body (manu actured by Pronega rporation) were
added t Witabidfor Pl pdwinistiyion sarplae be Addsddp mqubPV%lpw@@fa 191 frggop-oral The
PVDF e ang a5 Wwashed with Dis-buffered saline (hereinbelow described
as "TTB conat ai 'ni ng 0.1% Tween 20, and then anti-rabbit inmunogl obulin
goat5pol yel on&nﬁﬁﬂni body/ HRP ( manuf actured by DAKO) was added t hereto,

foll d b t t f h Af.t ' hed
w th TTes,”t h bt BEE R PR RER Sl Bt i A v S ol orn
Blotti ngzlﬂ%cﬁqifmwlpﬁm ﬁﬂ%ﬁndmwl@@;pwp@dtehﬁlu&mmmﬁmﬁhmm@my Bi ot ech),

and fl uorescence was ected using | um no-i mage . anal yzer (LAS-1000,
FUJ1FI LVS®Y¢ %ﬂsﬁlﬁ%ﬂmP%@ll]OOA@gfng@awe@HLpﬂmgwwm ogandis pot h t he

hcr eg- U'ati&nﬁgt@z@@ﬁ%éﬂféﬁe 1%, phesphoryl ation of erbB3 of the human

squanous car ci nona cel A431 and Akt phosphoryl ati on of downstream
sigh@l. In adf269%n, both the anti-human erbB3 human anti body Ul-59 and the

ti-h hi bi t ed
horegul 1 n a- ScSSaERAA i AR RATL PR, ?ﬁﬂgfo?@ SRR O o0 Akt
phosphorld aitibody Ghgelentribéreefarfitsd presdnt IROIOB62] [ Exarrpl e 6]

o1 1o, O S5 PhASRIRL AL 8L SRE00 D BRSO Mt o oy
The hungry SABAPBES8RIAhAOARIAEE prebdo @rved@dn, Waksrddk 6f i @asse’@le kn the same
25  diagnosing erbB3-related discases.
[0270]
Cancer which is one of the erbB3-related discascs can be diagnosed by, for
example, detecting or measuring erbB3 in the following manner.
[0271]
30 First, regarding biological samples resected from the body of a plurality of
healthy individuals, detection or measurement of erbB3 is performed using the
following immunological technique by using the monoclonal antibody or the antibody

fragment thereof of the present invention or derivatives thereof, thereby investigating
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manner as in Exanple 5, and then the respective |igands were added thereto.
100 25 ng/ m. anmphiregulin (R&D 262- AR/ CF), 100 ng/nL betacellulin (R&D
261-CF/ CF),. 100 ng/nL epiregut in (R& 1195-EP/CF), 200 ng/nlL HB-EGF (R&D
259-HE/ CE). and 200 ng/nL TOE-a (R&D 239-A) which were diluted with
serumfree RPM were added respectively to nedia at 250 A/lwell, followed by
culturing at 37 Cfor 10 mnutes in the presence of 6.5% CO2. Subsequently,
t he t ot dic mnwwhbf obB ipecsentuB3habiongmnbiammeschithisalthymodrviduals. t he

phosphoryl at ed. gr hB3 ot ej [e..an ed.in the same nner as in Exanple
5. [ 0363 PertRcT, e 2ull SLGLR: B e iR E#%‘?Zg“g",l SaippleS ol B L0 | 2| | dands
ot her t ldajcioérmguhisamonal iy dbmgamdphihrieguhbimt dfettBSepresdnt in heafthy egul i n,

TOP-a, EGE .and |1 1B-EGF al so phgsphoryl ated erbB3 of. the human squanous

car Ci noh‘g@gllﬁs-l | -H%W@g%&]mgmﬁ gt %SL'SHCFSJF\&H&‘?{ tlé‘i‘*’o 3 Punan

ant i bodyhdHeuhBy aathiliigs 2Bider BUTBMosERBDckR®ENDI Nt anti bodi es 1153,

920104, 1126, and 12511 of the present ‘invention inhibited all the EG-Iike
| i gand- depend&#?2phosphoryl ation of erbB3. Particularly, the anti-human

er bB3 reconbi Ray i f. , 1) L : . strongly

i nhi bi t ed pho?‘g %‘?@pg‘??g%&c#é%‘?‘b‘%és5%%3%&?‘%3%#@ ?ﬂﬁlf’%gﬁgg%m[ 0365]

[ Exanpl enmipiind ofhintzintibedy @fancmbBéh iphespha tapelket isongaiepantbedy. dixaBEplesegul i n,
TGF-a, HB;ECE and herequlin.by.anti-erbB3, gntibod . 1,x105 cells of a
nurmn’ bRHECe s e 2 b GRs R 8 At e ba b B ai ni ng
RPI\/L{;JI sefgek ﬁmm&ﬂm@@?horﬁé&h@ iﬂgndnolﬁé&ﬂ lhmiﬁﬁekzﬁbllﬁrhnﬂuﬁdas@%@r ni ght under
15 cultyre conditions of, 37 : C and, 6. 5% . e cul ture supernatant was
remved%?%nﬁf‘%&%&\ﬁé@y%ﬁ il F?éhWP%a%ﬁﬁ‘Snd then RPM was added
thereto at 1 fgiskpwed by culturing overnight. Thereafter, culture

supernatant was renoved, the plate was washed once with RPM, and then the
respective anin thauedieacsive Bebstancebgleddmprapantiedsmetiedy fay/cample. i ng RPML

were ad I J / zel i at 37 C for
30 m nut Seedd) ¥ Rl uftbody BaBbitthepot Fih YRGB eRESH s bR HELAR P) %4

ng/ bt NR@igdd] h bECExRedsidorthe abtigeh asr tholikd, and fethet aoindretdh by alkD Syst ens,
Inc., 377-1113/ , 100 ng, /.nL epirequl i.n (manuf actured, by .R&D Systens
ne. | 1 iantERReRyi stgong i rat B uhiE e Re A SRR ors I nc.
259- 1- 1 Ebpfalent, frlbaveddy rawsm}emléﬁl;bpyam(iﬁ@@ siaglaioadoliteR$OnSYRE.ENE I NC.

239-A) which were_ diluted with M were added thereto respectively at 250
JaL/wel |, fol [&éd by culturing at 37 C for 10 mnutes in the presence of

6. 5% CC2. W3ﬁ7ﬂhe%9%rﬁ§lén&%éa‘é£ajyﬁ re%{a}@ﬁall%,utﬁg%ﬁﬁﬁ&l lor¥RSardifBBRY€d On an ice,

and the plate was wa once wth R _Thereafter, Takata 39000 Lane
Mar ker RegdmenitheSahpl the Brebéminvemtinu fsdwmod exithisyp MARARA cBll @xNEysingibe added
thereto _at. 10 hyel | G I | T ter was
ther et 0 e 400: BELIE! dug ARELHBYRE ARV SRSl HSRE L fvad

with a binding fragment, and then the developed color i3 measured using an

absorptiometer. Examples of this method inelude sandwich ELISA and the like.
[0275]

25 As a label used in the enzyme immunoassay, known enzyme labels [Enzyme
immunoassay, [gaku-Shoin, Ltd (1987)] can be used. Examples of the iabel include an
alkaline phosphatase label, a peroxidase label, a luciferase label, a biotin label, and the
like.

[0276]

30 The sandwich ELISA is a method in which an antibody is bound to a solid
phase, an antigen to be detected or measured is then trapped, and the trapped antigen is
bound with a second antibody, Inthis ELISA, two kinds of antibodies each of which is

an antibody or an antibody fragment recognizing an antigen desired to be detected or
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m nutes, thereby obtaining a sanple for Western blotting. Subsequently, the
total amount of the erbB3 protein and the anmount of the phosphoryl at ed
erbB3 protein were analyzed in the sanme nmanner as in Exanple 5. [0368] 5As
a result, as shown in Fig. 3, the anti-human erbB3 reconbi nant anti body
1126 of the present invention fiwher inhibited epiregulin-, TG-a-,

HB- EG--, and HRGLP-dependent phosphoryl ation of erbB3 of the hunman breast
cancer @edaburdd apl h@@%@lﬁe’tﬁiﬁﬁﬂm resopEtion pilecare prepewst. dndnEdly. | n additi on,

the anti_- d i - ks _ t i nvention
showed %W%i %ﬁ?%%{l%&??’ e@ fﬂg%}' t“fg@}té&grg?rﬂ%?ﬁ%ia g%edé)%g) EI{gﬁglgt-%‘liglgﬁrdependent

phos phoryimpiepn9®wclriidd) iofadtdree handetherbs sastd sdibtody octielanfidddy, conpared to
t he posi.tive control. antihody. 369 T nti-human er bB3

Focon: Bt ot b4 Hogseenbsirbnss auch oY B oh Conpr B3 suppr essed
1- 1 R ]| Jeroxithsd b Bidkiah- dependent phosphoryl ation of erbB3 in 15 the human

breast cancer _cel| T47D, conpared to the positive control antibody (Ul-59).
[ 0370] B her the anti-hunman erbB3 reconbi nant anti body 920104 of

the present igﬁsgra&% @1?9%{&%19&5@43%%@5&5_@@&@@% VAi924 Baf orSH- a- and
FI B- FOP- dependent phosphorylationof erbB3 in the human breast cancer cell
147]), dompgemwte thereoha iROpoed 4 harsogsoniethrreadng tdbelytuga gpesgyant,[se@mL] The

ti-h nhi hant [ 153 _ j 0L furth
i bi + A reni b ERR ARGk RO hEnks o dEuBRe Mo UL PE o "
cantgr Gelhd WAKR lamdedaaoestidral ttéode gatlicwatibedy fralmantthéeby cai@bie@372]

Exanpl e, 8] ..I n-vivo drug,. effi eval yation,.of anti-erbB ntibod
b waok. St iamisel B acartiose bR A elley SPBRUTABAN OFhc ) were
pr epar edygost B8k iPeakbhFcdd doh ¥ chifiratoriete wiRRE idtemBd By sRsiviseancer |ine
T47D whi ch was cul tured using 10% RPM nedi um under conditions of 37C and

6. 5% COZlilgtiomel gt apiger al kiovan e@IcPnis®Bensi on at 1x108 cel I s/ni, by using
RPM . [0373] [ ] The prepared cell suspension was subcutaneously grafted
to 72 mce at %)76; tad/ head. After engraftnment of T47D to the m ce was
contbrmed, ni dewywdpelyshinebansldnanoclaapaitivodien ntaybe vatbss thhentikadyr vol une

(long di anet er xshart .di terxshart, di_aneter/ reached 50, & t0.100 nun3,
such thé’?g‘fwgih%@aéﬁ%%@d%ﬁ%ﬁﬂﬁ a@@fo 3 uz%ﬁﬁ @%ﬁ’ gf‘i ’%ﬁ@g}’f%@m ce, and
the m celsbeaised Olpechmbihatidn @raupindatof Gntibodessgsalip. thé BdddficibEDISANT |

anti-human erbl133 reconbj nant, anti bodi.es 1153, ,12511, 920104,, and 1126, 1
my/ L aﬁ?@lbﬁﬂﬁmﬂ%'ﬂﬁﬁ%ﬂ#ﬁﬁ%ﬁl%ﬁ{ ABGRdicHer %@,%G%é‘a@ﬁ?@tﬁ P YAYEhody as a

negativ Qﬁﬁ&@ﬁzrégﬁto%é# Jrh B EdmBRion¥TaSoSfcida@shitRdPand BickBEbhdloneal |y
adm nistered to the mce at 200 pL/head fromthe point of grouping. The
ant 2Bodiaatbedsrar thelwiliody éiegeBt.- ti mes in total by twice a week. 10[0375]

[0279]
‘The fluorescence immunoassay is carried out by methods described in a
documents [Monoclonal Antibodies-Principles and practice, Third edition, Academic
Press (1996), Manual for Monoclanal Antibody Experiment, Kodansba Scientific
25  (1987)] and the like. As a label used in the fluoreseence immunoassay, a known
fluorescent label [Fluorescent Antibody Method, Soft Scicnce (1983)] ean be used, and
examples thereof include FITC, RITC, and the like.
[0280]
The luminescence immunoassay can be carried out by methods described in a
30  document [Bioluminescence and Chemical luminescence-Clinical Test 42, Hirokawa
Shoten (1998)] and the like. Examples of labels used in the luminescence immunoassay
include known luminescent labels such as acrydinium ester and lophine.
[0281]
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As a result, as shown in Fig. 4, both the anti-human erbB3 human anti body
U 59 and the anti-human erbB3 reconbi nant anti bodi es further inhibited the
tumor growt h of the human breast cancer cell |ine T47D, conpared to the
anti-DNP anti body as a control. 15[ 0376] [ Exanpl e 9] In-vivo drug
efficacy evaluation using plural anti-erbB3 antibodies Xenograft mce to
whi ch the human breast cancer cell line T47D was subcut aneously grafted or
xenograft m cénthe Whstermh bdtbngamantizen avoll sxprassaigibeaniegan o2be likhie A431 was

subcut angausl iR A e, SRNNer i le 8. At
2 bot nt Tt RR SRS R (ISR RER A4S AR N TSR T . o o

S ﬁ | ect edCald Sgriﬁglﬁtaraoh eaboretoagE 9988)]1 the g&iuﬂgren\mxbttﬂdmnhze% puﬁgvfﬂ/gliﬁatﬂl e n'E Og r7n7) ]n g
the nmice, a mce were grouped jinto roups at ce/ gr oup.

Db Sol Ut TEAG ] T bR O s Ly BB P b EHhe: BsreAet: SRR oiEs s 121,
11265 anguadivith BRnARsd %M@a@&ﬂ%@ﬁgﬂt&%ﬂm@a&gﬂmaﬁ@mns of 1153,

12511, and 1126 anti bodies were mi xed with each other at a ratio of 1:1,

t her eby bereguitheg aatimese 196 mtikasyisr fa hiading fepweaslabdediwitbd (combi nati on
ti bod ' i R 5 i hadi : 126
ant i bodyy, 501t tgg%sg@ﬁégﬁs u@%ﬁ%&% mﬁéﬁﬁa%@gﬁ?&m}?&m%ﬁ

conmbi nat1on anti ut1on ation 3 y sol ut’i on contai ni ng
1153 andhd 1€ iamtsiddomi és perfandmeastiRiicid: 1482 6xaopisiof dte Wastamlilpdidg sol uti on
(conbi nat.bq&éﬁnt,i EO\%X}' sol ution containing 12511 and 1126 anti bodi es). The
ant i bodi*¢ B¥PRtP3peritoneal I'y administered at 100 !.LL/head from the
poi np of grouppzer] The antibodies were administered 10 times in total by
twice a week. [0378] As a resu|t, as shq in Fi.g. 5, the anti-human erbB3
reconbi nant ad FBLY] lssEe PTG 21 @ept}é\‘linh@’rmgﬁli‘%ia&l?‘é@’ MEYBfor growt h of
t he hungg,bEeastycans eh N@:LDs dSMIPAL, 88 biechdihorilsis PRoabiRqey as a

control . 1n addition; the combined adm nistration of 1153 and 1126

ant i bodirgetemgnengmoongdi0.1 philbpe eg/lansandermsfugrpiticsbpadar e a case
where t 6 ' LAl _ In

addi t i on%%é G frethbd E?%]53*%89%*?%%#3?%%5%%‘?%@%99’8%%& wdBRRL R ng
conmisnatiiDF afertHrancldni3camat Wik PBSannizbong &%, totl it Bosidiharainbolowpf t he 12511

d 1126, ant.i hodi, ~th nbi ' f the 1153 and 1126 anti bodi
Fur t hor SeHFIISARBAESRrTEgm ot 1 B At HOTR A NG 8 PP et FOrEBel | AdsL.
conpared to thezsti-DNP antibody as a control. Mreover, the combined

adm ni stration_of the 12511 and 1126 15anti bodi es and the 1153 and 1126
anti bodi es noridtedronoslmgl antikpdy olthe prasent iyvaion Is hoynd withdhe grspliite onbi ned

sl o, e e e H slovs desertob B0 ™ dom n
4 i B0t he'ToxendEH"),1and bododwith godt @tihml$§g@d¢ﬁ€¥ﬁds\v® petokidagoiebE nat i on wit h
20K e kP 58y Y B8 B5 B BT  alor r 65
antibody has bound is detected using ECL® Western Blotting Detection Reagents
(mamufactured by Amersham Pharmacia Biotech) or the like, thereby detecting a
polypeptide having the amino acid sequence represented by SEQ ID NG:2.
25 [0284]
As the antibody used for detection in the Western blotting, an antibody which
can be bound to a polypeptide which does not have a natural three-dimensional structure
is used.
[0285]
30 The physicochemical iechnigue is performed by, for example, a method in
which erbB3 as an antigen is bound to the monoclonal antibody or the antibody
fragment thereof of the present invention to form an aggregate, and the aggregate is

detected. Other example of the physicochemical technique include a capillary method,
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[ 0381] The present application is a patent application to which
researches on "Project of Devel opnent of Technol ogies to Create New
Functional Antibody", "Devel opnment 25 of Technol ogies to Create New
Functional Antibody /Devel opment of Technol ogies to Create Systematic

H gh- Speci ficity Anti body/ Devel opnment of Technol ogies to Create O igocl onal
Anti body" sponsored by New Energy and Industrial Technol o Devel opnment

O gani zmadmmzmbmmmﬁaﬁ"mmwomwmw@nﬁmmmgﬁzm Article 19

are appld t v,

describ |(}1b0§ tujgﬁakawm Ir\ldeﬂlségg::ﬁ& C e @8 tLlﬁ @gége)?s%gﬁehz llﬂ%‘l ed in the

art knows cl ea_{ﬁzt&é}that t he various changes and nodi fi cati ons can be nade

within a rang i.ch does not rt fromt irit an e of the

o enent i nvouls i 159K GnprBSOHI SRR & SRS b BUREY e B RO onal

appl scatgappld §34 dOH6aR).1 ink &A1 Jnend@zeddPidilan Aiog R bl a@mﬁ@abwse@f whi ch is

i ncorporated herein as reference. 5[Free Text of Sequence Listing] [0383]

SEQ I D Wseﬁhéﬂwt@éﬁﬂTW@IQﬁ thegerawendiop artigiaratizptibddyhunan er bB3

SEQ I D L, nouse erbB3
16t 11 <A RQ 106 th BERERGE R iLERERL WHIR kAR 10k

SEQ I D e sequence o primer SEQ I D NO 8:
The nucldeateasts. ’s"hqwh&l@ ipfietetted bBHsprianer ordnSE@! kiheNGughidiThevheublyeot | de

sequence r her bB3-.GST 10:. The,nucl eoti de sequence of
o b5 3RS SEPAERIoN SEBe e e PSRN RIS Sequence of mouse

er bBg- GST pri E@l SEQ I D NO 12: The nucl eoti de sequence of nouse erbB3- GST
primer 2 15 Sl\? HO 13: - The nucl eoti de sequneofb}lﬁ%d/rPD%34 primer 1
SEQ I D NO 14 Meprabiadmesm; iggnwe deiggtiongnpifpgsm 8 NO 15

The nucl eelda6gir U@&P@X ssﬂ@&ﬁﬁ%%ﬂd@féf%ﬁly%n%dp%c%ﬁ@n The nucl eoti de

sequence of hD1 The nucl’eot i sequence of

hDl / nD2 Smﬁpmeﬁﬁi‘llffﬁ smz%@nmm@smhemf fieisingofinetescstantihody FRInHEL / r nD234
pri mer %? 51{34}’? : The nucl eoti de sequence of hD12/nD34 primer 1 SEQ ID
NO: 20: e nuc € sequence of hD12/nD34 priner 2 SE,Q ID NO 21: The
nuchéoti de sedizi8te of hD12/ nD34 pri nmer 3 SEQ I D NO 22: The nucl eoti de

sequence of hD12/ nD34 priner 4 25 S 23. The nucl.eoti quence of
D12/ D64 pr | AR TRROPSeTEsE a9 MRl Or (1A BN Ao UBG GRBCe BPUrkE Sl i 34
primer GhékhékiNl ARtibothr ThcdBBbLIH G2 %Qﬁkﬁ@afﬁfﬂh@&%@dmﬁ%eﬂﬂidﬂ@ﬁd 1 SEQID

NG 26: The nucleotlde se uence of . hD123/nD4 primer 2 SEQ I D NO 27: The
nucl eot ithen seaytieneaying anability ok bir %Qlﬁgalgtﬁomqngg}q@l 3‘2@“011% nucl eoti de

sequenc RHART thé §ﬁ@ RYEh 1§equence of
hD123/ n%i&fﬁ?ﬁr%fgl%g@éd D NO. 30 THJ %H%Léeotl Ereggisleque e off RD123/ M4
pri@ér 6 SEQ I[{E84D 31: The nucl eoti de sequence of nkRvPl primer SF,QID

e ot do seqanubonIEERGR Rt Piel bRy FFErReR P8, <equence

of m | - ReZheparitivedy SegnbR thNDe35ef ihprepunt heetfidedsedheindevels SEQ4618 primer 5

SEQIDNOS:..Tenuc otide s Of . SE I_8.r|rrer NG 37: The
nucl eot i* cgjéléﬁfgr?@@ %#g“f‘?gﬁa-t? g‘ﬁ@ﬁg% ﬁﬁ“ﬁ@g%é&"ﬁi §‘E%ed ucl eoti de
sequence of 1Xh3g-NhelL prinmer SEQ ID NO 39: The nucI eoti de sequence of
1153Lc-Bgl Il prinmér SE | D NO 40: The nucl eoti de sequence of 11531.,c-BsiW

pri @ér 10 SEQth:N@A oflyds AR seth ey seprBatant 9 Pgodant.antoy pri mer

SEQ ID 4, I SEQ ID
NO.Q43: %ﬁhﬁuc eot gggh@gé&@%@ﬁg@ﬁ@gﬁgﬁﬁ% &égll%%ﬁ%tr@ mr&éﬁg lf%% NO. 4?4: The
nucl eot iidenchéliped o b %aﬂdlbpﬂla:edbr BsiSW inpudvanse, @E@Nbé)bpﬂ@lo%ingﬂye nucl eoti de

sequence 0 al tU ner S sequence
of | 126%@“’%%}%‘%1% Fﬂ%&‘e‘é,@&? “ﬁ'd“ﬁ‘?‘“ataf’?%%ﬁ@g%%ﬁ 5% g%da@‘ﬁ%g OfF 11261 c-
Prel U priifiging SEQ | D NO 48: The nucl eotide sequence of 11261,c- BsiW primer
SEQ | D NG 49 The nucl eoti de sequence of 125 Il He-Sall EL prinmer SEQ I D

NO B6: The nudPé¥i de sequence of 1251111c- Nhel E prinmer 20 SEQ ID NO.5 I:
The nuck eot | desubesiente pafa- B8 1d bscarfal e fitt EHARRQDMAS HihThe

nucl eotl de se uence of” 12 Lc- Bsi W pri mer , An anti body or
an ant i bR @@Mﬂoimmﬂé@fccum tipsus gaptessingaerb 3 py bfa@étvaﬂ?aﬁbe aniibasivel | ul ar
domai n of erbB3 and inhibits epidermal growmh factor (EGF)-1ike |igand5
dependent phosphoryl ati on of erbB3.
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2. An antibody which specifically binds to an extracellular domain of erbB3
and inhibits both erbl 33-specific |igand-dependent phosphorylation of erbB3
and erbB3- specific |igand-independent phosphorylation of erbB3. 10 3. The
anti body or the antibody fragnment thereof according to Claim1l or 2,
wherein the phosphoryl ation of erbB3 is phosphorylation of erbB3 dependi ng
on at least two |igands selected froman epidermal gromh factor (EGF), a

t ransf orﬁﬁen gleg:ﬁﬂwismuaﬁ@ipmbf ‘a‘as(hvdﬁml;qopa:cmﬁmerieﬁmacmd M‘F-alf,(ﬁewfhiﬂlbt'nh f |
(P, eCry P adeRBRIHRT Br P SalP el BstEn o Bl ROy or GudRY Chereor

according to ppg2pne of Cains 1 to 3, wherein the extracellular domain of
erbB3 is an extracel lul ar dompin 20conprising at l.east, one dommjn, sel ected
froma domain] %sﬁ@ﬁg%eﬁglaﬁfawg&%tﬁ%{@%}lw@%ﬁ%ﬁe@ FrRERpS m?thw_% 20 to
179 of LNGhRRINRIAGsHe, I WEMELeHRREIRS B8R hAheAYs SRidnh Py Mehidd wihdomai n 2

consi sting of an am no acid sequence frompositions 180 to 328, a domain 3
consi st iswga@fnt anmgiione! s do swle an aelitody pepessita ¢asily andthep bouglwithnd a

domai n C | St] f i 4.0, U, _ L 488 to 643 in
the. am 15 SRl GufodPar R AL ARE SRERA R YRR ARGC0, TP 0y or

t he ant iitoonkyioglog ivemttibblie vt bacihny Gagmertt theaevyf 1adréedoditlCh Anomsdent 0 4,
wherein, the antihady is an antibody selected fromithe followng (a) to (c):
500k aktahiibong bt Mo Peidfn o i PEEF i oo BRGS0 ¢ at

| eagly ORGuAMIRAHYbSIroREwiEh @gERecdpeom @ 1153 anti body clone, a 12511

anti body clone, a, 920104 antibody clone, and a 1126 anti body clone, (b) an
anti body or afﬁ@_ﬁii body fragnment thereof which binds with an epitopc

conpri si ng a”c%% écpeﬁsobwcf@ec@e/d thle?l%%fes%?aﬁ[ﬂo‘dg thinifk ANGLREHRCt €d from

the 1153 anti bo l'one, the 12511 antibody clone, the” 920104 anti body
cl one, aplls arhbourkDGith ntfivorrdgersi-dateledzipihodrandranglyze) by floweytomdterody

fragnen h of i Ghe DI ] i ich. s t. _ t he

epi £ opo THHFSRY AN EPRSiEN i sB5 RE AL Aebdpdi i S8 TR B

ant i podweiuanter MdreclbabllAndbudy BagyrimbanEodiaisk: 928dEEk: @87 Hody cl one, and
the 1126 antj body cl gne, 10, 6. Th nti body or .t ant i body fragnent

t her eof %E‘Blaﬂliyn%‘_e%t"é‘?ﬁy Brike @}ta;eﬁé?rﬁﬁmtﬁ%?r%?f 0 Fﬁﬁ Pm%é}%ﬁm he anti body
is any QnfclPbind ol tROEMrReN@st &fndif 0EBR3 3D AP FOIERE BskRGrEs ant i body
heavy chain variable region conprising the am no acid sequence represented
by SEQ ErrREsed pnargllarerabrandlaipe flugrscet antibody sla#ing regi on 15 conpri sing
the am no aci Jgguence represented by SEQ I D NO 58, an anti body conpri sing

an anti body heavy- chain variable region conprising the am no acid sequence
reptésent ed bywisEQM B TROIEITE skt (rmamifiaapd by gipplich Biosystams piblused egi on

conpri si.ng the an no i eguence r ented . 1 r 70, _an anti body
conpr | sihiedouiPEanltd I NRAL § AoSBPETF ehny the ubr bt NerE "am no
acid ﬁ?oﬁ&ﬁtﬂﬁﬂ?@vif}@m spentied ﬁm;eeSEﬁ;bd@ NG Bk aatigerpdiot amtdl ity tﬂéd ght chain
vari a regj on_conprjsing fhe am po acid sequence, represente SEQID
NG 82, Avienean 2 eEBipOSE QGEFH'&PQ’P? ffmﬂwéagn e%ﬂaﬁlbpcfz}épw%yxe regi on
conprising the am no acid sequence represented by SEQ ID NO 93 and an
chain variable region conprising the am no acid sequence

anti body Iight ch
rep?éserﬁEKé%&E/L@Q 1D NO:94. 25 7. A DNA encoding the antibody or the
ant i body fragm]thereof according to any one of Clains 1 to 6.

Hereinbelow, the present invention will be deseribed in more detail by using
examples, but the present invention is not limited to the following examples.
[0296]
30 [Example 1] Preparation of erbB3 antigen
1. Human erbB3-Fc protein expression vector
A cDNA fragment of Fe¢ fusion protein wherein the extracellular domain (SEQ
1D NO:3) of human erbB3 is fused with human IgG1-Fc region (hereinbelow, described

69



8. A nethod of producing the antibody or the antibody fragnent thereof

according to 30 any one of Clainms | to 6, conprising: culturing a
transformant obtained by introducing a vector conprising the DNA according
to Cdaim7 into a cell in a ndiumto formand accunul ate the anti body or

the anti body fragnent thereof according to any one of Clainms | to 6 in
culture; and purifying the antibody or the antibody fragment thereof from
t he cul am?eabB@FCA)nwmrﬁwwmdbﬁﬁdkmm@maomrpn’\ BNdgfragmérit cgeodang thbody or an
anti body _fra t r. el ected
froma %ﬁ&@g%ﬁ;ﬁ%s i ng%gg%ﬂarﬁl%ﬁlgmaéﬁk Q%%hﬁga%gﬂﬁg& ESI%%&S?\S 20 to
179 of bﬁéﬁ@ﬁtﬂ@@a@iaddspﬁu&neﬁSFQﬂD@é@rﬂ,éﬁzm 1&@«&2@@@ Ready clldd@i n 2
consi stin d se nce f sigLons 180 to 328, a domain 3
consi st i(ﬁxi‘g“@?“t %ﬁﬁ(ﬂamﬁ )§s §é%ﬁ§ﬁl§eﬂqt{lgmg? tb&%@éﬁ@e]ﬁaﬁe 487, and a
dones N 4ngRiFedtSlel BY 10 YOBROD, npt@pbgﬂpm&m@e@f&% glet ks 488 to 643 in
the am no acid sequence represent ed 10 by SEQ in the extracellular

domai n eensgtipRL 94i{elfor 15 secongs 0y ar%ﬂﬁei%@ifym@rﬁi’aﬁ fene myaws.f FRignent
th f g%g@a! i, by th
fi re;teoanwyg’o%nglﬁ%gﬁlc%e anf" ody cgé%r%g?ﬁ:aorfnqaég?ﬁg?ﬁg%%gi %é;?krg}gd d ©

15wher euzﬂoﬁhep}ﬁmplsmte aitd mbwwrvemw (xammﬂbcﬁahgcdfowigammﬁ@r@m;}rlsmgan

ti bod t th the d 2 4
o oo e BRI BB SO, el oS BB e e, o 2 o
accpgding to @®im9 or 10 20wher ei n t he second anti body or the antibody

fragnment ther IS an t| bod ant i.bod nment thereof which binds
with the donagrlgrfpfaﬁ flap oS B3-LR0) Pigteip © g"&F WErbB3. 12. The

anti body conmp@gétds ébu%%%ﬂékéﬁ'&l%&t@@%ef&]ﬁe&ireﬂrﬁhﬁol%\ﬁz éﬂpcrzﬁﬁzﬁher ein the
first antibod he anti body fragnment ‘thereof is an an ody or an

ant i bodysifig é’gﬁ@mnéﬂmra@dftre@@n% bE destirdionehaymroigsebeibintag sqcaere &) :

(a) an i body fragment thereof which conpetes with a 1126
ant i bod?ﬂcky&ﬂgnﬁge ﬁ’%m%% (b) an antibody or an antibody fragnment

t hergof which ﬁﬁ%ys w th an epitope 3OCOITpI‘I 5| ng an epl t ope bound by the

1126 anti body ,c ant i i bad fra nent t her eof
whi ch bi nds wt cﬂﬁﬁ% f@&qegbgf%\ﬁ%gﬁn?lgnPW 18 reé& ???’f’%ﬁ ’llj’nd by the

1126 ant(SEQdDN@@f)@fhmix&l er”Btm@ igAfskd eoplueerpess hia@ﬁcx@ﬁf:@bﬁﬂm'tgldxq any one of

Cl ai nms rein the second antibaody or the antltgody f ragnment
t her eof dP%Cr@ﬁd anf @%Bc})ﬁh%fﬁll@ﬁloé{‘hfiﬁﬁ%‘a?d = éﬁ?ﬁg}?{'ﬁtsﬁy} way prepred et 1 om t he
fol | ow g ﬁ‘ (a) an antibody or an antibody fragment
t her eof et es with a 1153 5anti body cl one, (b) an anti body

or a@ anti bod{/02‘9r9 gment thereof which binds with an epitope conprising an
epi tope bound -béﬁ)ltlﬁefra?g%g’e%t 8P RQEYeefLBP omain of human erbB3 was amplified

using a primer of SEQ ID NO:9, a primer of SEQ ID NO:10, and Human lung
Marathon Ready ¢DNA (manufactured by Clontech) as a template, by PCR performed
for 35 cycles consisting of 94°C for 15 seconds, 60°C for 15 seconds, and 68°C for 2
25  minutes. This gene fragment was digested with restriction enzymes Kpnl and Bglll and
inserted into an appropriate site of INPEP4 vector (manufactured by Biogen-1DEC)
comprising GST, thereby preparing a herbB3-GST expression vector.
[0300]
3. Preparation of mouse erbB3-GST protein expression vector
30 A ¢DNA fragment of a GST fusion protein wherein the extracellular domain
(SEQ ID NO:6) of mouse erbB3 is fused to GST (hereinbelow, described as “merbB3-
GST”) was amplified using Mouse lung Marathon Ready ¢<DNA (manufactured by
Clontech) as a template, a primer of SEQ ID NO:11, und a primer of SEQ ID NO:12, by
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(c) an antibody or an antibody fragment thereof which binds with an epitope
which is the sane as the epitope bound by the 1153 anti body cl one.
nmet hod of treating a disease related to an erbB3-expressing cell,
conprising using the anti body conposition according to any one of Clains 9
to 13. 15. The nethod according to Caim 14, 15wherein the disease related
rbB3-expressing cell is cancer. 16. A drug for treating a di sease

r el at ed PCR panfeemb@Srédmyelss conpistiatlof 9¢Wihfor i38isaepnds, s *@rivd Wosbpomdsnposi ti on

A S 25 ThPRifed iragiier b bl Wi 0gE, 55

to an e

accordi
Hakko K

0861/ 4988dnes MdPandH HOGn 2 fsll60ng Wpbratidn Gom badeenb B H OB Sipeds

<211> 5
(4305)
otatgto

acctocgctg aa

10

15

20

25

30

765 <212> DNA. <2
YAPOEWES RIEPEED
I ct otﬁgggyaca oacaccoctc ctcoggctco ggctccgatt gcaatttgca

tcgccag cggttcaggt ggctcttgcc tcgatgtcct
4. Preparat?on of human-mouse chimeric erbB3-Fe profein expression vector

In order to investigate the binding region of the anti-erbB3 antibody,
expression vectors for a chimeric protein wherein the domains 2 to 4 of the extracellular
domain of human erbB3 is fused with the domains 2 to 4 of mouse crbB3 (hereinbelow,
described as “hD1/mD234) , a chimeric protein wherein the domains 3 and 4 of the
extracellular domain of human erbB3 is fused with the domains 3 and 4 of mouse erbB3
(hereinbelow, described as “hD12/mD34”) and a chimeric protein wherein the domain
4 of the extraccliular domain of human erbB3 is fused with the domain 4 of mouse
erbB3 (hereinbelow, described as “hD123/mD4”) were prepared in the following
manner.

[0302]

(1) Preparation of hD21/mD234 expression vector

A ¢DNA fragment of human exrbB3-D1 was amplified using human erbB3
cDNA as a template, a primer of SEQ 1D NO:13, and a primer of SEQ 1D NQO:14, by
PCR performed for 33 cycles consisting of 94°C for 30 seconds, 65°C for 15 seconds,
and 68°C for 30 seconds. On the other hand, a cDNA fragment of mouse erb33-D234
was amplified using mouse erbB3 ¢cDNA as a template, a primer of SEQ ID NO:15, and
a primer of SEQ ID NO:16, by PCR performed for 35 cycles consisting of 94°C for 30
seconds, 65°C for 15 seconds, and 68°C for 90 scconds.

[0303]

PCR was performed for 5 cycles consisting of 94°C for 30 seconds, 65°C for
15 seconds, and 68°C for 2 minutes, by using a template which was a mixture of a
purified cDNA fragment of human erbB3-D1 and a purified cDNA fragment of mouse
erbB3-D234, and then a primer of SEQ ID NO:17 and a primer of SEQ ID NO:18 were
added to reaction mixture, PCR was performed for 35 cycles consisting of 94°C for 30
seconds, 65°C for 15 seconds and 68°C for 2 minutes, thercby amplifying a cDNA

fragment of hD1/mD234, This gene fragment was digested with restriction enzymces
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ggacttggct gggaccott caccctotgc ggagtc atg Met 1 ctg cag gtg ctg ggc ttg
ott ttc age ctg gee Leu G n Val Leu Ay Lau Leu Phe Ser Leti Ala 1015 ggc
aac tut cag gca gig tgt cot ggg act otg Gy M Ser Gn Ala Val Gys Pro Gy
Thr Lou 2530 acc ggc gat got gag aac caa tac cag aca ctg Thr Ay Asp Al a
Gu Asn Gn Tyr Gn Thr Lou 4045 agg tgt gag gtg gtg atg ggg aao ott gag
att Arg Cys Qu Val Val Met Ay M Lou Gu |Ile 55 60 65 aat gcc gac oto tee
ttc ct gMiabpnddgdglHianddegsrtst indp &SAs¢pntasningdNP BRE vedsor (@aﬂuﬁac@m? Y Arg 7580 gtu
ctc gig é | e . | Ala Met Mh G u Phe Ser
Thr Ceq b iDBCIthalBP pharkib b 4T IhR: el ¥Blr " O amg Tt geo ate
ttc Arg Val VE30OAr g fly Thr Gn Val Tyr Asp Ay Lys Phe Ala Il e Phe

105110115 gto ttg. sac e, ace aac toe ago cac got ctg ego CMetc
val Met Lou Mﬁ%@ﬂ’%@ B nbflp/as Sedfth Vbl 1o Arg Gin Leu 120125130
0gc $tg act CAGIRA fRGHHOE [kianGhEBl-DIR2GaE aﬁﬂﬂifﬁ&hsigghuﬁiaheﬁﬂ@726 Arg Leu
Thr Gn Lou Thr Qu Il'e Leu Ser cggtﬁz\raf? Val Tyr Ile u_ 135140145150 aag

adc gat cBag 4 eplaidRe iRy YIE Yuka Py AP @294 ys Asn Asp
Cha gt L g B G e B L o 30 el Arg hep kg Aep
Al a G uahd €8%afor Vaiinttes Asp Mn Sly Arg Ser 170175180
[Q305]
10 On the other hand, a cDNA fragment of mouse erbB3-D34 was amplified using
mouse erbB3 ¢cDNA as a template, a primer of SEQ 1D NO:21 and a primer of SEQ 1D
NO:22, by PCR performed for 35 cycles consisting of 94°C for 30 seconds, 65°C for 15
seconds and 68°C for 90 seconds. These two amplified cDNA fragments, a primer of
SEQ 11D NO:23 and a primer of SEQ 1D NO:24 underwent the same process as in the
15  above section (&), thereby preparing a hD12/mD34 expression vector.
[0306]
(3) Preparation of hD123/mD4 expression vector
A cDNA fragment of human erbB2-D123 was amplified using human crbB3
c¢DNA as a template, a primer of SEQ ID NO:25 and a primer of SEQ H) NO:26, by
20  PCR performed for 35 cycles consisting of 94°C for 30 seconds, 65°C for 15 seconds
and 68°C for 2 minutes.
[0307]
On the other hand, a cDNA fragment of mouse erbB3-D4 was amplified using
mouse erbB3 cDNA as a template, a primer of SEQ 1D WO:27 and a primer of SEQ ID
25  NO:28, by PCR performed for 35 cycles consisting of 94°C for 30 seconds, 63°C for 15
seconds and 68°C for 90 seconds. These two amplified ¢cDNA fragments, a primer of
SEQ ID NO:29 and a primer of SEQ ID NO:30 underwent the same process as in the
above section (), thereby preparing a hD123/mD4 expression vector.
[0308]
30 5. Preparation of erbB3-Fc protein and erbB3-GST proiein
The erbB3-Fc protein expression vector and erbB3-GST protein expression
vector prepared in the above sections 1 to 4 were respectively introduced into FreeStyle

293F cell by using FreeStyle293 Expression kit (manufactured by [nvitrogen),
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t gt
Pro
gao
Gn
ttt
Pro
tea
Pro
goo
Val
ctg
Pro

coo coo tgt cat gag gtt tgc aag ggg cga tgc tgg ggt cot gga870 Cys Pro
Dye HHs Qu Val Cys Lys Sly kg Cys Trp Sly Pro Sly 185190195 toa gaa
tgc cag aca ttg acc aag acc atc tgt got cot tag tgt918 Ser A u Asp Cys
Thr Leu Thr Lys Thr Ile Cys Ala Pro G n Cys 200205210 ant ggt one tgc
ggg oco aac ccc aac Gag tgo tgo cat gat gag966 Asn Gy Hs Cys Phe Ay
Asn Pro Asn G n Cys Cys H's Asp GQu 215220225230 tgt gee ggg ggc tgc
ggc agotdioaty thadnsavatigeatahel bithe hit.c Thgal@idsu@ematdnd wak yec@vareys Ser Ay

ot 0BT A o 4 il Sl I B R e " ser "y s
Pr o (AughfEysrcBPibe Malkbdre Co@Rn260 ctt gto tac aao aag ota act tto cag

gaa 000 ﬁﬂt@ 5(1;‘]20 sac acelllO Leu Val Tyr M Lys Lou Thr Phe G n Leo Gu
Asn Pro 0%hr 265270275 nag tat Gag tat gga gga gtt tgt gta goo ago

tgt gcc cat agge bbBAIRSbikt WHd suhdichts affntyGuyii¥abordisushial a Brdiger Grs Pro

Hi s
gao
Met

gga

Asn Phe 280285290 dtg tgegat can ace t60 tgt gtc ‘agg gcc tgt cot oct
nag Aareeip ZBbSeiRctVaimangfpetaed byrdmgshangfhanngciaPigicohh ApbosphefePro Asp Lys

R e g R e S S RV (AR

31532033&ffer (pH 2.7) were used as an elution buffer. A 200 mM sodium phosphate buffer (pH

7.0) was added to the chuted fractions to adjust pH to around 6.0.

10 (03103

For the erbB3-GST protein, 1 mL of a Glutathione Sepharose 4B
(manufactured by Amersham Pharmacia Biotech) resin suspension was added based on
125 mL of the culture supernatant, followed by reaction at 4°C for 4 hours. Thereafter,

after washing with a phosphate buffer, the respective domain peptides were subjected to

15  affinity purification by using 10 maM Glutathione in 50 mM Tris-HC] (pH 8.0) as an

elution buffer.
[0311]
The eluted fusion protein solution was substituted with a phosphate buffer by

using a dialysis membrane (10000 cut, manufactured by Spectrum Laboratories, 1td)

20 and sterilized by being filtered through a membrane filter MILLEX-GV (mnanufactured

by Millipore Corporation) having a pore size of 0.22 um, thereby preparing erbB3-Fc
protein and erbB3-GST protein.

[0312]

Each concentration of the erbB3-Fc protein and the erbB3-GST protein was

25  caleulated by measuring an absorbance at 280 nm and setting the concentration of a

fusion protein solution showing (.86 optimal density o be 1 mg/mL.
[0313]
[Example 2] Preparation of anti-human erbB3 antibody

In the present exarnple, a monocional antibody was prepared by a general

30 method disclosed in “Introduction to Monoclonal Antibody Experiment Manual”

(Andou Tamie et al., Kodansha, 1991) or the like. C3H/Hej jms Sle-lIps/lpr mice
commercially available from Japan SLC, Inc., were used as immunized animals.
[0314]



tgt ccc aaa goo tgt gag gga aca ggo tot ggg ago ego ttc sag act1302 Cys Pro
Lys Ala Cys Qu SIy Thr Ay Ser Ay Ser Arg Phe A n Thr 330335340 gtg gao

tog ago aao att gat gga ttt gtg eac tgo acc sag ate ctgl350 Val Asp Ser Ser
WMh Ile Asp Ay Phe Val Mh Cys Thr Lys Ile Leu 345350355 ggo aac ctg gac ttt
ctg ate coo ggc etc sat gga gae coo tgg oacl398 Sly Mh Lou Asp Phe Lou Ile
Thr Sly Leu Mh Ay Asp Pro Trp H s 360365370 aag atc cot gee ctg gac CGoa

gag sag etc séah agtigen protegyguchea cdptizibcrgas mexed|vattPMEPLATDNM eiMBEPIM 0 QU Lys

Leu Phe Arg T | .3 5 a .tac . ctg sac ate
cag too@é”é TSy 8%’5643%3(’:5/%?&%@%%%%%{%%ft%gqgﬁ"@lﬁ“%ﬁ gg%]ml\ﬂ?ﬁl‘llce G n Ser

Trp Proaff adridngstdyed in3® 54R0HAOmirsd cavdtyenftatice agi dagt bf 20 iglmsaas thki g aca ace

att gga_.gac aga, agol54 s .hen Phe. Ser Val Phe Ser Leu, Thr _‘Thr Ile

o 1 O i P00 A e B PR U ek P FURMTSL PNt O at g aag

aac %t gtart t@ihe 1800 fdrg8o TYdayfeih A¥s8 oBN Y 1B lﬂm@gg/me keimhbgi-MHe Lys hen Lee
Wh Val 425430435 aca tot ctg a gc ttc oga too ctg nag gaa_at got ggg

cgt at eTEs8 Mpareowwy farspll é«sgmp alayy befi Q@rob@é@ng;sgle@ and lwgapsé»odwtge dy Arg Ile

4404454 I hg ano
tgglGO6§%}?frﬁfE %B%V g%ﬂn%ﬂgﬁﬂtgﬁtgg nQ&ioﬁhﬁal C%Jt iy s Se?Tﬂ eugAsn Trp

Antibody titer measurement begun from the scconé antigen 1mmunzzat10n, and since
then, antibody titer was measured over time and the timing of resecting spleen or the
10 like was decided.

[0315]

10 mL of a serum-free DMEM (mamifactured by Gibco BRL) (hereinbelow,
described as “serum-free DMEM™) containing 350 mg/ml sodium hydrogen carbonate,
50 units/mL peniciliin, and 50 pg/ml streptomycin were added to the spleen and lymph

15  node surgically excised from the mouse immunized with the antigen, and these organs
were crushed with a spatula on a mesh (ecell sfrainer; manufactured by Falcon). The cell
suspension passcd through the mesh was centrifuged to precipitate cells, and then the
cells were washed twice with the serum-free DMEM and then suspended in the serum-~
free DMEM, thereby measuring the number of cells.

20 [0316]

Meanwhile, 8-azaguanine-resistant mouse myeloma P3X63Ag8U. 1(P3-U1)
was subcultured at 37°C and at a cell concentration of 1x10® cells/mL or less in the
presence of 3% COg, by using a DMEM (mannfactured by Gibeo BRL) (hereinbelow,
described as a “serum-containing DMEM”) containing 10% fetal calf serum

25  (hereinbelow, abbreviated to “FCS”) (manufactured by Sigma-Aldrich Co., LLC.) and
L-Ghu.

[0317]

The cultured mouse myeloma cells were washed with the serum-free DMEM in
the same manner as described above and suspended in the serum-free DMEM, thereby

30  measuring the number of cells. The recovered cell suspension derived from mouse
spleen and lymph node and the mouse myeloma suspension were mixed with each other
at a ratio of 5:1 in terms of the number of cells. This cell mixture solution was

centrifuged, and then the supematant was completely removed.
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455460465470 ace nag gtg ott egg ggg cot acg gaa gag cga eta gac atc aag
cat 1734 Thr Lys Val Lee Are Gy Pro Thr GQu GQu Arg Leu Asp Ile Lys His
475480485 aat egg cog ego aga gac tgc gtg gca gag ggc aaa gtg tgt gac
ccal782 hen Arg Pro Arg Arg Asp Gys Val Ala Gu Thy Lys Vol Gys Asp Pro
490495500 G g tgc too tot ggg gga tgo tgg ggc cca ggc cot ggt cag tgc
ttgl1830 Leu (,\{s Ser Ser Ay Thy Gys Trp Ay Pro Ay Pro Ay G n Cys Lee
505510515 t 00l43d8] ega - 0at tat ago oga gga ggt gtc tgt gtg ace cac tgc

aacl878 Ser Q@ a’?‘ﬁﬁoﬁa‘g’ Tyr{lL %0@%«/@ g@'ﬂi@tt%f‘_{lcy% %1@/0? E\i{% Ekg%%adégédeéi M

520525530 ttt g’
tt 01926 b?%ehmugeAMar@wmmwas I‘s’fﬂxwlmagdﬁ to tiRheellal by tisg é;plpem: avhilk theeys Phe

cat 1074 PSR 5 P e 1 I8 Sed il SRl o B fnifs ) asit
5555§05WEED}31{3‘3@&1@@@0 YIC 94 slowly dddtd Gters Batvicativided seps, ohd U reigar gat

0992022 Ay Ser SerAs Thr s Ala An Cys Ala H's Phe Arg Asp Ay
570575581 €HBH5E ﬁi\éﬁ%r"@s @fg e fisretaoAl fced’éfém@%@%ﬂ& sgg%m@%l aag

992070 Rt Gerfihd ChR ﬂ(@khé%taﬁ%@ f¥on BAIR wlleS slli¥etdPlo defldnfil )e{:ae@oﬂ‘nécb’s Uy

585590595 cca ate toe nag tac cca gat gtt cag aat gee tgt "égg coo tgc
cat 2118 bpligitipgdifytion degeriyed belosv. Asp Val G n hen U u Cys Arg Pro Cys His

[0319]

10 A hybridoma was selected by being cultured in a DMEM (HAT medium)
containing 10% FCS, hypoxanthine (H), arminopterin (A), and thymidine (T)
(hereinbelow, referred to as “HAT™ (manufactured by Sigma-Aldrich Co., LLC)).

[0320]
The hybridoma was single-cloned by limiting dilution vsing a HT

15  {manufactured by Sigma-Aldrich Co., LLC.)-containing DMEM (HT medivm).
Culturing was performed in a 96-well microtiter plate (manufactured by Becton,
Dickinson and Company).

10321]
The screening of hybridoma producing the anti-human erbB3 monoclonal

20 antibody and the analysis of reacting specificity of the monoclonal antibody produced
from the respective hybridomas were carried out by Enzyme-linked immunosorbent
assay (ELISA) and Fluorescence-activated cell sorting (FACS) assay described later.

[0322]
As a result, anti-human ¢rbB3 monoclonal antibody-producing hybridomas

25 1126, 1153, 920104, and 12511 were established.

[0323]

[Exampie 3] Determining binding domain of anti-erbB3 antibody

The binding domain of the anti-human erbB3 monoclonal antibody obtained by
the present invention was determined by binding ELISA for GST fusion protein

30  obtained by fusing the extracellular domain of ¢rbB3 with GST.

[0324]
anti-Glutathione-Trans{erase-Schistsoma-japonicum (Goat) {manufactured by

Rockland Immunoechemicals Inc., ca. No. 16979) (hereinbelow, described as “anti-
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600605610 gag aac tgc acc gag ggg tgt aaa gga coo gag ott caa gao tgt
tta2166 AQu Asn Cys Thr An Ay Cys Lys Ay Pro Uu Leu An Asp Cys Leu
615620625630 gga oaa aca ctg gtg ctg ate ggo aaa ace cat otg ace atg gct
ttg2214 Ay Gn Thr Leu Val Lee Ile Gy Lys [hr H's Lee Thr Met Al a Lee
635640645 aca gtg eta gca gga ttg gta gtg att tto atg atg ctg ggo ggc
act 2262 Thr Val Ile Ala Ay Lee Vol Vol lie Phe Met Met Leu Thy Thy Thr
650655668 T} pregaued mad Hggyl byusipgg SOgoMegepanate lodiyr g Yndercgglagnt at g

2310 P .
5096706 fo iR S Mo lhP e e SRl S S WIS 0, 20T o0 S
6806856305@al/vadt arﬂamnaﬂﬁh@ﬂd;ytxh@bg&m agaeatror 4 lmuade 4Ey0AHa gag cta

agg2406 Lys Ah@ éin Lys Val Lou Ala Arg Ile Phe Lys Qu Thr Gu Leu Arg
695700705710 & tt aaa gtg ctt ggc tog ggt gtc ttt gga act gtg cac aaa

gga2454 Lys Lekeki® Hidler WasdisbadSRER b@dem\gaieag%a@(ﬁpyrﬁw&%bcﬁh Lys Gy
aaoon PR Prisici o by B g e A i e e Sty SSURL iy | Lys
15073230, bl 0, GRS A SR 0L B 200
After the blockmg reagent was dlscardcé the herbB3-GST fusion protein, the merbB3-
GST fusion protein, the hDD1/mD234 fusien protein, the hD12/mD34 fusion protein, and
10 the hP123/mD4 fusion protein which were diluted at S pg/mL with Tris-buffered saline
(hereinbelow, described as an “assay diluent”) containing 10% Block Ace®
{manufactured by Dainippon Sumitomo Pharma Co., Litd.} and 0.1% Tween 20 were
added respectively o the plates of the respective antigens at 50 pL/well, and
immobilized by incubation at room temperature for an hour.
15 [0326]
The antigen solution was discarded, and the plate was washed three limes with
a Tris-buffered saline containing 0.1% Tween 20 (hereinbelow, described as a “washing
buffer”). Thereafter, an immunized serum sample {diluted 100-fold, 1000-fold, and
10000-fold of the final concentration) and a mouse serum sample (diluted 100-fold,
20 1000-fold, and 10000-fold of the final concentration) diluted with the assay diluent,
anti-c-erbB3 mouse monoclonat antibody (Ab-4) (manufactured by Calbiochem, Cat.
No. QP119) (final concentration of 1 ng/mL to 1000 ng/mL) as a positive control, and
mouse 1gGlx isolype contrel (manufactured by Southern Biotech, Cat. No. 10201)
(final concentration of 1 ng/ml to 1000 ng/mL) as a negative control were added to the
25  plate at SO ul/well. After addition of the first antibody, the plate was incubated at room
temperatare for 30 minutes.
[0327]
After the plate was washed three times with the washing buffer, HRP-Iabeled
goat anti-mouse IgG antibody (manufactured by Southern Biotech, Cat, No. 1030-85),
30  HRP-labeled goat anti-mouse IgG antibody (manufactured by Caltag Laboratories, Cal.
No. M30107), and HRP-labeled goat anti-mouse 1gM antibody (manufactured by
Southern Biotech, Cat, No, 1020-05) which were diluted with the assay diluent were
added at 50 uL/well and bound at room temperature for 30 minutes.
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745750755 cat atg ctg gcc att ggc age ctg gac cat pc cac att gta agg
ctg2598 His Met Leu Ala is Ay Ser Lou Asp His Ala His Ile Val Arg Lou
760765770 ctg gga eta tgc =a ggg tca tot otg cag at gtc act caa tat ttg2646
Leu Ay Leu Gys Pro Ay Ser Ser Leu Gn Leu Val Thr Gn Tyr Lou
775780785790 cot ctg ggt tot otg citg gat cat gtg aga caa cue egg ggg goa
ot 92694 Pro Leu Gy Ser Leu Leu Asp His Val Arg Gn Hs Arg Ay Ala Leu
795800805 gggl3e8] cag ctg ctg etc aac tgg gga gta Gas aft gee sag gga
atg2742 Ay Py ' ' Alas s Gy Mt
810815820 tac@gghgtpﬁﬁ gg}égggg%?a%g%{l&aﬁgyg}\ég absgafngabégi% %36}’%%%53got goo
cga2790 tehymeThypfbeneididd (TN LEHrbmogdnye Mistralakolblion Angnndsitukéby MK B a Arg

825830835 a et tc.a a ccc agt, ca tt ca t oa gat ttt
0ot 2835 MRS Ay e 4t o My REB b G e depaiod af eept B Ay ha fine.
84084 5850:c6)!tBedi¥ dORMritOedddrd f&botid miakesiaWhiikgheage @l golof 2 tac agt
gag2886 Val Ala Asp Len Lou Pro Pro ASS§6 Gn Leu Leu Tyr. Ser du

Asp L
855860895 IPE PEAREess Ffes eing soperyeth O Slél%)'g‘i%%éd SOulgwglhyes &dedoac ttt

9992934 4fd. G0 by Siof e BERioh! € Lys Trp Met Ala Leu Gn Ser Ile H's Phe Gy
875880885 aaa tac aca cue Gag agt gat gtc tgg age tat ggt gtg ace gtt

tgg2982 Lys TiB32%hr His Ar Ser Asp Val Trp Ser Tyr @y Val Thr val Trp

An absorbance at a wavelength of 450 nm {reference wavelength of 570 nm)
10 was measured using a microplate reader (MTP-300; mamufactured by CORONA
ELECTRIC Co., Lid.). Asresults of binding ELISA, reactivity of the respective clones
with each antigen are shown in Table 1.
10330]
Table 1

15

20

25

Clone
name

herbB3

merbB3

hD1/mD234

hD12/mD34

hD123/mD4

Binding
domain
of

antigen

1153

e

wd
‘

..4]..,

1

520104

-

...1..,

3

1126

|

-

-

w

-

4

12511

+

-+

+

+

4=

N.D.*

* Since 12511 bound with all antigen proteins, binding domain was not clarified by the
present assay.

[0331]

As shown in Table 1, if was clarified that the anti-human erbB3 monoclonal
antibody 1153 of the present invention recognizes the domain 1 in the extracellular
domain of erbB3, the anti-human erbB3 monoclonal antibody 920104 recognizes the
domain 3, and the anti-human erbB3 monoclenal antibody 1126 recognizes the domain
4. On the other hand, it was clarified that the anti-human erbB3 monoclonal antibody
12511 of the present invention binds with both the human erbB3 and the mouse erbB3.

[0332]

[Example 4] Preparation of recombinant antibody

1. eDNA cloning of respective antibody genes and preparation of mouse/human

chimera monoelonal antibody expression veetor
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890895900 gag ttg atg ace ttc ggg gee gag coo tat gca ggg cta cga ttg
got 3030 G n Leu Met Thr Phe Gy Ala Qu Pro Tyr Ala Gy Lou Arg Len Ala
905910915 gas gta cca gac ctg cta gag sag ggg gag egg ttg gca cag coo
cag3078 A u Val Pre Asp Leu Leu Qu Lys Gy Gu Arg Leu Ala Gn Pro dn
920925930 ate tgo aca att gat gto tac atg gtg atg gto aag tgt tgg atg
att3126 Ile Cys Thr Ile Asp Val Tyr Met Val Met Val Lys Cys Trp Met Ile
935940945950 §drybyaemases aulfuredp esavmeenpitingBY Bdandcantydegeddst gag ttC

ace3l74 é@%}ﬁ)% i’br%szgjnh{cg)gf%‘rc%ﬂg&%eﬂg %Eﬁ&éy%&ﬁ%@g@ (?ﬁaﬁ‘ﬁi?act%é& g;he Thr

9559609 agg atg goo cga gac nna’cca &g a Sag agd gag agt
Arg Met NAPRORr@ERELC P DTPovaAragddd/ thetesn) ihadbyl dxagrabiyrsp 1hral REAIa&erdify 0975980

ggg cot _gga ata goo co cc 00 C t ot a aag aag, Gy Pro Ay

"o A a'PiG pegtoecagece Bgsied & o fdosiodis eelefb0s 3630y ot a gag

gaa gt a.DAG RhOprepaed actotdifig 81 the §ARo&]] attabhed & SMIABT RACHI dpy@ U Val G u

Lett Gu Pro Qu Leu Asp Leu Asp Leu 100010051010 gag ttg gaa gca gag gag
R & oof

gao sac 2epliigsiendidmauiagiacheyClgtschs pod By veng 24 Geqrepamdp Asn Leu Al a
R T e TR e S
Gy 10301085104db: egrblaggiaythatinbilow, dytriedas ¥ sergyeplifas! wing cc atg aan
sot aat KoTt 2o e oS merse BeacaRetyy TEo cbofidly G'n'ay Ann Leu ary
A uier Cys Go33g u Ser Ala Val Ser Ay
For amplifying VL., PCR was performed for 5 cycles consisting of 94°C for 5
seconds and 72°C for 3 minutes, and then performed again for 5 cycles consisting of
84°C for 5 seconds, 70°C for 10 seconds and 72°C for 3 minutes, and further performed
for 25 cycles consisting of 94°C for 5 seconds, 68°C for 10 seconds and 72°C for 3
15  minutes, by using UMP {inciuded in SMART RACE cDNA ampiification Kit) and mk-
RyP1 (SEQ 1D NO:31) primer.
[0334]
Thereafter, by using 1 ulL of the reaction solution diluted 5-fold as a template,
PCR was performed for 25 to 30 cycles consisting of 94 °C for 15 seconds, 60 °C for 30
20  seconds and 68 °C for 1 minute, by using NUMP (included in SMART RACE® cDNA
amplification Kit) and mk-RvP2 primer (SEQ ID NO:32).
[0335]
For amplifying VI, PCR using UMP attached to the kit and mH-Rv1 primer
(SEQ ID NO:33) and PCR using NUMP attached to the kit and mH-Rv2 primer (SEQ
25 1D NO:34) were performed in the same manner as described above.
[0336]
The PCR products of the amplified VH and VL were subjected to 2% agarose
gel electrophoresis and purified using 'QIAquici({E gel extraction kit (manufactured by
QIAGEN). The purified PCR products were ligated to pCR4Blunt-TOPO® vector
30  (manufactured by Invitrogen) and subcloned according to the attached instruction.
Subsequently, nucleotide sequences were determined using a T3 primer and a T7 primer
included in the kit, thereby designing primers specific to the respective clones.
[0337]
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106010651070 ago agt gaa cgg tgc eec cgt oca gtc tot cta cac oca atg cca
Ser Ser Au Arg Cys Pro Arg Pro Val Ser Leo His Pro Met Pro 107510801085
egg gga tgc ctg gee tea gag tca tea gag ggg cat gta aca ggc Arg Gy Cys Leu
Ala Ser Qu Ser Ser Au Ay H's Val Thr Ay 109010951100 tot gag get gag
etc cog gag sea gtg tea atg tgt agg ago egg Ser Au Ala Gu Leu Gr du Lys
Val Ser Met Cys Arg Ser Arg 110511101115 age agg age cgg age cea egg nna
ego gga gat agbe pweessad puwarige ehinetjc selibotyexsessiPr geoptg obihs Arg Ay Asp Ser

Ala T .S : t
o1 1ot AR tad 0 RO QU8 bl oD o oY 510 2
1135114 payaterce mgudattirdbadl QHOBIRGo ghtd. gtla addidoggh thadeqgérceat g oca gat

Pro dy Leo,du,.du u Asp Val n dy.Tyr Val t Pro.Asp 115011551160
heo b RS EREd SBET (e s B IS LRt SR BB RS oo Lys

Ay Fhr BifmedusBers p4b 1 9 pnd: YSEONDL60: 358 fand L6Rbldid £ousi@ wgt etc agt

tot gtc ctg ggt act gas gas gaa gat gas Val Gy Leo Ser Ser Val Lei, Gy
Thr 4@ uG@'ig WS Uggl’@(!ﬂeﬂ iﬁ?g\ﬁp‘é@- gag gag tat gaa tao atg sac egg

agg aga egg C'EU: %t cca Asp Gu Qu Tyr Gu Tyr Met Mh Mg Arg Arg Arg Hi s
Ser Pro 11951 C’)SS 05 oat cat coo cot egg cca agt tee ctt gag gag ntg ggt
tat gag Pro HIS PRepmr#ico ofrldSPauitedy cSeesdieuve@ar Gu Leu Ay Tyr Qu

121012151270 oL ARG POERRP LRI Pl 10 08,905, 20°
12250 2393 mcelafyr 3@tydgaoksisting & Bag {6015 gronds0d5%dl fr 30gemnds avl gca
9900033 st 6 minkte, by Ssihg 11548 Shfu Bl O NG! ) ¥ed 1[50 et REG Y
I13 WO:38). The reaction solution was subjected to 2% agarose gel electrophoresis, and
about 450 bp of a fragment was purified using QIAquick® gel extraction kit
{manufactured by QIAGEN).
15 [0339]
The 1153VH amplification fragment was digested with restriction enzymes
Sall and Whel, and introduced into siles of Sall and Nhel of NSKGi-Val Lark vectlor
(manufactured by Biogen-IDEC) comprising a DNA fragment encoding the H-chain
constant region and the L-chain constant region of human IgG1. The DNA sequences
20 of the insertion sites were con{irmed, thereby preparing NSK(G1/1153H vector having
DNA of VH of the 1153 antibody.
[0340]
By using the subcloned 1153 light chain gene as a template, PCR was
performed in the same manner as in the case of VH by using 1153Lc-Bglll primer (SEQ
25  IDNO:39) and 1153Le-BsiWI primer (SEQ 1D NO:40), thereby purifying about 460bp
of a fragment. The extracted 1153VL amplification fragment was digested with
restriction enzymes Bglll and BsiWI, and inserted into BgHI and BsiWI of
NSKG1/1153VH vector. The DNA sequences of the insertion sites were confirmed,
thereby preparing an NSK.G1/1153 expression vector comprising DNA of VH and VL
30  ofthe 1153 antibody.
[0341]
(2) Preparation of 920104 antibody expression vector
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oca gat gas gac tat gas tat atg sat egg pas cga gat4080 Thr Thr Pro
Asp Tyr Qu Tyr Met Asn Arg G n Ara Asp 125512601265 gga ggt ggt
ggt gat tat gca gco atg ggg goc tgc ccad4l25 Ay Ay Ay Pro Ay Gy
Ala Ala Met Gy Ala Cys Pro 127012751280 goa tot gag coa ggg tat
atg aga got ttt cag ggg cot4170 Ala Ser Gu A n Ay Tyr Au Gu Mt
Phe G n Gy Pro 128512901295 ggn oat cag gco occ cat gto cat tat
et a aBagadinget RN Tdbamtibpdpiespressipnayagtapr an NpEGVA20HDsexpyessiana Arg Leo

PR Ao Hah A0 b 20 @by PR RBBE R 20" scp Ty

131513204324 4sdy iheasectagol -@Dgexaebt thitce 03 0dHg-Sghty mmterd8BQdaEgNGgH ) acg

ct oot gt 8o RUPENESE st (REQ TOINGY B0 Bl Wb St I PRGUL B 5o 4305

cgt 0§ t cHeo1 R iR AUGHEndr¢SEHIDOND ) 664 2 9LFIN4ALIBLWE eingh (SE@IRCa 4425
attocattca at etttggatg gettttaaac attttgacao aaaattotta tggtatgtag 4488
ccagot gt&4drveaenedt o applibasgyleccaggaaag gttttcetta ttttgtgt gc 4545
tttoccagtc ccg;3t49 tca gatottcac aggcactcct ggagatatga aggattactc 4605
tcoatatocc ttectotoag gotottgact nottggaact aggctuttat gtgtgocttt 4665
gtttccoatc ag@ét@@mﬁi@aﬁdéégaﬁﬁqga@gmvﬂs&QQcagagg aaagt gt aat 4725

tttggtttat ga gﬁgq [ t _ ag 4785
gtt aggagt a ga?‘ %%%@%% lglgt% g’%ﬁga a}"g ?"’%%g@gg‘tq{” tglgg]t%a gé{g%:z ca g%%?lgat 4845
act agac tvbeopoeiyatalg BNHot fCeHEand ¢ 1 oibhe 1 82€miibody haaampamdtit deghga 4905
catacetatt atctcatttt. ac aa ~aagt t ggct at ,4965
ct cageadtinEgEgA gy b D aang Ghrh s he s d BB Geds00s
t t agccagaqazkagharuasamer GHE N0 4 fPRa3aRA aRpARdRATHR addasaaac 5085
tttagaaotg ggtgcagt (g ct cat %cct t aat occa}ggI c_agoactttg) 8a ctgag 5145
at gggaadmeldaeima e BRI aebe b LAAgoud FraRASERUR NoHRReRt 5205
gtotota ﬁgqgg a%?cf“ﬂﬂ _ f1aa; ﬂ%g]@@?f aat t aagc 5265
agt agat%g%%gg@go a V?’bo occglg‘?a%%g?gfgg%tamgtgg%t tta ?gt aaggt gc 5325
oaaganaaao t gfiXBaagt tacagccctt gtttaagggg cactgtttct tgtttttgca 5385

ctgaatcaag tc occa. ac at,..oct oct at ac_ et agacat ct cat et cagga 5445
agtggtggtg gg ‘gt%ﬁ&%%aé%m&a"gggggg%%“*’c"@&é%‘%r&%{%%{l Yec?%%t gtgta eaccataatc 5505
cacat gt gcc gt Repirdaige 125¢ dahkieddy eapeegagogtonaeNSEAIAR JJakpesdan 5565

a0t cCABHOT RGN Y B cOLbE Jaat e DRSHaPYRANaE gr g 085

tgtt gt atGanel BAAQ L debtidd ﬂgi)t,
ttttttttoa %oaaaaaaaa 5765 '<210>

<4088 2 amde

25

30

8y i sl SoossiaqmanpsTnng STiS
Af b Fg-Mhel npriser (REQ INOGH waane vedomyplilying ¥H. Phe Ser Leu
12511 Le-BglllU primer (SEQ ID NO:51) and a 12511 Le-BsiW] primer (SEQ 1D
NO:52) were used for amplifying VL.

[0344]

The nucleotide sequence of DNA comprised in the antibody expression vectors
described in the above sections (1) to (4), amino acid sequences encoded by the
nuclestide sequences, and amine acid sequences of antibodics are shown below.

[0345]

The nucleotide sequences of DNA encoding VH and VL of the 1153 antibody
are represented by SEQ ID NO:53 and SEQ ID NO:3535, and the amino acid sequences
encoded by the nucleotide sequences are represented by SEQ TD NOS:54 and 56. In
addition, the amino acid sequences of VH and VL. of the secreted 1153 antibody are

represented by SEQ ID NOS:57 and 58. The amino acid sequences of CDRs 1to 3 of
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151015 Ala Arg Gy Ser u Val Ay Asn Ser Gn Ala Val Cys Pro @y Thr
202530 Leu Asn Gy Leu Ser Val Thr (fly Asp Ala Gu Asn A n Tyr Gn Thr
354045 Leu Tyr Lys Leu Tyr Gu Arg Cys Qu Vval vVal Met Gy Asn Leu Qu
505560 Ile Val Lau Thr Gy H's Mh Ala Asp Leu Ser Phe Leu Gn Trp Ile
65707580 Arg Au Val Thr Ay Tyr Val Leu Val A aMet Asn@ uFheSerthr 859095
Leu Pro Leu Pro Asn Leu Arg Val VvVal Arg Ay Thr G n Val 100405140
Ay Lys VPbam] @DRisd tPRepiVAL ¢ ampr&mtmsﬁ;@lm&ﬁﬁméha@bgﬁ@@ 115120125

Hs A a g Leu Thr Gn Leu Thr Au Ile Leu Ser 130135140
Gy Gywéﬁyr%%eﬁ%ﬂﬁ ys M Asp Lys Leu Cys His Met Asp Thr 145150155160

Ile Asp Trp AGB48sp | I e Val Arg Asp Arg Asp Ala GUJl Ile Vval Vval 165170175
LyssapACly e Ot e, B Sioolts St Ve Oi M Sl OE0LEIS0 o
Cys # aafikhddafe ysesMiteGhy SHBITING:ad@BQ B a7 P thamino acid

sequences encoded by the nucleotide sequences are represented by SEQ 11D NOS:66 and

68, In addition, the amino acid sequences of VH and VL of the secreted 920104

antibody are represented by SEQ II2 NOS:69 and 70. The amino acid sequences of

CDRs 1 to 3 of VH and CDRs 1 to 3 of VL are represented by SEQ ID NOS:71 to 73

10 and SEQ ID NOS:74 o 76 respectively,

[0347]

The nuclectide sequences of DNA encoding VH and VL of the 1126 antibody
are represented by SEQ 1D NO:77 and SEQ ID NO:79, and the amino acid sequences
encoded by the nuclectide sequences are represented by SEQ ID NOS:78 and 80. In

15  addition, the amino acid seguences of VH and VL of the secreted 1126 antibody are
represented by SEQ ID NOS:81 and 82. The amino acid sequences of CDRs L to 3 of
VH and CDRs 1 to 3 of VL, are represented by SEQ ID NOS:83 o0 85 and SEQ ID
NOS:86 to 88 respectively.

[0348]

20 The nucleotide sequences of DNA encoding VH and VL of the 12511 antibody
are represented by SEQ ID NG:89 and SEQ ID NO:91, and the amino acid sequences
encoded by the mucleotide sequences are represented by SEQ ID NOS:90 and 92. In
addition, the amine acid sequences of VH and VL of the secreted 12511 antibody are
represented by SEQ ID NOS:93 and 94. The amino acid sequences of CDRs 1 to 3 of

25 VYHand CDRs 1 to 3 of VL are represented by SEQ ID NOS:95 to 97 and SEQ 1D
NOS:98 to 100 respectively.

[0349]

(5) Preparation of control antibody expression vector

As a positive control antibody, the anti-human erbB3 human antibody U1-59

30  disclosed in WO 2007/077028 (Patent Docurment 3) was used. ¢DNA. encoding the
amine acid sequences represented by SEQ 11D NOS:70 and 72 disclosed in WO
2007/077028 (Patent Document 3} was fully synthesized (TAKARA BIO INC) and
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210215220 A n Cys Cys Hs Asp u Cys Ala @Ay Gy Cys Ser Ay Pro Gn Asp
225230235240 Thr Asp Cys Phe Ala Cys Arg His Phe Asn Asp Ser Ay Ala Gys
Val 245250255 Pro kg Cys Pro Gn Pro Leu Val Tyr M Lys Leu Thr Phe O n Lau
260265270 A u Pro Asn Pro His Thr Lys Tyr Gn Tyr Ay Ay Val Cys Val A a
275280285 Ser Gys Pro H's Asn Phe Val Val Asp Gn Thr Ser Cys Val Arg Al a
290295300 Cys Pro Pro Asp Lys Met AQu Val Asp Lys Asn Gy Lou Lys Met Cys
3053103¥B626! igiaihPiNg (/s ex@rgss@nyetion(roysiiiRigcd Py M%HEIWJC@ heby Thr dy

Ser 325 I Asp Gy Phe

Vel 3soliba %y@%?ﬁr‘giiggf%gfg@h@xg Pt o BB%]UE P16 Th @ y

Lou 366360365[¥B0Ed Yy Asp Pro Trp His Lys Ile Pro AI a Lea Asp Pro flu Lys

Lou 370375380, ,MVh Val, Phe Arg Thr. Val Arg,.Gu Jle, Thr Lou Mn Ile Gn

385360395400 4&p %@VPFBH‘#PI&“HB%%@%' Wédlmifop{% r‘\mﬁiey @M)s Mh Lou Thr

jggj%gj%%m&& didcRs& h MbbKKE &8l tioy CenterMesknl, G176-BIes 3605 haaubau 1le
[0351]

2, Expression and purification of recombinant antibody
The recombinant antibody expression vectors prepared in Example 4-1 were
introduced respectively into FreeStyle 293F cell according to the attached instruction,

10 by using FreeStyle293%® Expression Kit (manufactured by Invitrogen), followed by
culturing for several days. The obtained supernatant was provided to a 0.2 um flter
(manufactored by Millipore Corporation), thereby removing waste substances such as
FreeStyle 293 cell.

[0352]

15 Thereafter, the filtered culture supernatant was added to a Protein A resin
(MabSelect®, manufactured by Amersham Pharmacia Biotech), thereby performing
affinity purification of the recombinant antibody. A phosphate buffer was used as a
wash solution, and a 20 mM sodium citrate buffer (pH 3) was used as an elution buffer.

[0353]

20 A 50 mM sodium phosphate buffer {pH 7.0) was added to the ¢luted fractions,
thereby adjusting pH to around 6.0. The prepared antibody solution was substituted
with a phosphate buffer by using a dialysis membrane (10000 cut, manufactured by
Spectrum Laboratories, Ltd), and sterilized by being filtered through a membrane filter
MILLEX~-GV (manufactured by Millipore Corporation) having a pore size of 0.22 um,

25  thereby preparing a purified anti-human erbB3 recombinant antibodies. The
concentration of the purified antibody was measured using an absorbance at 280 nm and
calculated by setting 1 mg/ml to be a 1.45 Optimal density.

[0354] _
[Example 5] Inhibitory effect of anti-erbB3 antibody on heregulin-dependent

30 phosphorylation of erbB3.

5x10" cells of 2 human squamous carcinoma cell line A431 were suspended in
10% FBS-containing RPMI1640 medium (manufactured by Invitrogen) (hereinbelow,
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Met Lys Asn Lou Mh Val Thr Ser Lou Gy Phe Arg Ser Lea Lys Btu 435440445

lle Sr Ala Gy Arg Ile Tyr Ile Ser Ala Asn Arg G n Leu Dye Tyr 450455460

His Hs Ser Leu Asn Trp Thr Lys Val LeuArgd yProl hrd ud u 465470475480 Arg
Leu Asp Ile Lys H's Asn Arg Pro Arg Arg Asp Cys Val Ale du 485490495 Gy
Lys Val Cys Asp Pro Leu Cys Ser Ser Ay Ay Cys Trp Gy Pro 500505510 Gy
Pro Ay G@n Cys Leu Ser Cys Arg Asn Tyr Ser Arg Ay Gy Val 515520525 Cys
Val Thr deﬁcgkbéﬁjlsb msmwmtﬁmmg&émr)yse@iw PraczdArgll glate PHemM el 580635540 Hi s

3 2 2 ARl i QBB YT G Siss30osee
Ala H s Phe At@S%p Sly Pro H's Cys Val Ser Ser Cys Pr o Hs Sly 580585590
‘ol Low Gy A L ST Pl e 8 e et £35200008
G U §0uU séiuth-ASPREVE 1 UM S MMEniant ekl VRlitkedn) (Ihereﬁibxéidmy Feddibed
6256306?1559}%9%”), and then RPMI was added thereto at 1mLAwell, followed by culturing
overnight. After the culture supernatant was removed, the plate was washed once with
RPMI, the respective antibodies prepared at 50 pg/mL by using RPMI were then added
thereto at 250 pl./well, and the cells were cultured at 37 °C for 30 minutes in the
10  presence of 6.5% CO;.
[0356]
Subsequently, 200 ng/ml NRG1-c/HRG1-«EGF Domain (manufactured by
R&D Systems, Inc., 296-HR-050/CF) or 40 ng/mL NRGI-BI/HRG1-B1 Extracellular
Domain (manufactured by R&D Systems, Inc., 377-HB-050/CF) which was diluted
15  with RPMI was added thereto respectively at 250 uL/well, followed by culturing at
37°C for 10 minutes in the presence of 6.3% CO;.
[0357]
After culturing, the supernatant was removed on an ice, and the plate was
washed once with RPMI. Thereafter, Takara 39000 Lane Marker Reducing Sample
20  Bufler (manufactured by TAKARA BIO INC) was added thereto at 100 pL/well,

thereby recovering cells, Thereafter, DNA was crushed and heated at 95°C for 5

minutes, thereby obtaining a sample for Western blotting.
[0358]
Thereafter, SDS-PAGE was performed at a rate of 30 mA/gel for 60 minutes,
25  and proteins were transferred to a PVDF membrane at a rate of 30 mA/gel for 90
minutes. In the PVDF membrane to which proteing were transferred, Block Ace®
{manufactured by Dainippon Sumitomo Pharma Co., Lid.} was used for detecting
erbB3, phosphorylated erbB3, and Akt, and Tris-buffered saline (hereinbelow, described
as “53% BSA-tTBS”) containing 5% BSA and 0.1% tween20 was used as a blocking
30 buffer, so as to perform blocking at room temperature for an hour respectively.
[0359]
After the blocking buffer was removed, an anti-erbB3 antibody (manufactured
by Santa Cruz Biotechnology, Inc) prepared using 5% BSA-TBS, an anti-
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H's Lou Thr Met Ala Leu [hr Vol Ile Ala Sly Lou Val Vol Ile Phe 646650555
Met Met Lou Ay Sy Thr Phe Leu Tyr Trp Arg Sly Arg Arg Ile G n 660665670
WMh Lys Arg Ala Met Arg Arg Tyr Lou Qu Arg Sly Qu Ser Ile Au 675680685
Pro Lou Asp Pro Ser GQu Lys Ala Asn Lys Vol Lou Ala Arg Il e Phe 690695700
Lys Gu Thr Qu Leu Arg Lys Leu Lys Vol Leu Ay Ser @y Val Phe

705710715720 Ay Thr Vol His Lys Sly Vol Trp Ile Pro Qu Sly Qu Ser Ile
Lys 7257BaudsrylftadzbBisatibbdy @amuMictrsdby Tk Signpling Teatbologph ambeti1 | e Ay

Ser sor AR SN GiSinlcoffba BB Y ) 7 00 Dl
Asp Hi s phedphéirytptatBAKICAGBB8Q0(niEmiddhisedbygPlanyeAlCorherutidl)ywdse addadn Len Lou

Lou Mn Trp .G y..Val ,805810815 G n.lle Ala Lys Ay Mt Tyr Tyr Lou Gu Gn
Hs Ay to,\%}Eowggggﬁg VaEiAEhY%u Ala Ala Arg Asn Val Leu Leu Lys
Ser £ro Ser Gg3shpl 835240845 G n Val Ala Asp Phe @y Val Ala Asp Lou Leu

Pro Pro Asp A'%ﬁc I?'YZSI‘)F meinbrane was washed with Tris-buffered saline (hereinbelow,
described as “TTBS”) containing 0.1% Tween 20, and then anti-rabbit immunoglobulin
goat polyclonal antibody/HRP (manufactured by DAKO) was added thereto, followed
by incubation at room temperature for an hour. After being washed with TTBS, the

10  PVDF membrane was reacted with ECL® Plus Western Blotting Detection Reagents
{manufactured by Amersham Pharmacia Biotech), and fluorescence was detected using
a luminc-image analyzer (LAS-1000, FUJIFILM Corporation).
[0361]
As a result, as shown in Fig. 1, both the hercgulin o and [ induced
15  phosphorylation of erbB3 of the human squamous carcinoma cell line A431 and Akt
phosphorylation of downsiream signal. In addition, both the anti-human erbB3 human
antibody UU1-39 and the anti-human crbB3 recombinant antibodics of the present -
invention inhibited heregulin a- and p-dependent phosphorylation of erbB3 and
inhibited Akt phosphorylation of downstream signal.
20 [0362]
[Exampte 6] Inhibition of erbB3 phosphorylation depending on Amphiregulin,
betacellulin, epiregutin, TGF-o, EGF and HB-EGF by anti-erbB3 antibody
The human sqguamous carcinoma cell line A431 was pretreated in the same
manner as in Example 5, and then the respective ligands were added thereto. 100
25  ng/mL amphiregulin (R&D 262-AR/CF), 100 ng/mL betacellulin (R&D 261-CF/CF),
100 ng/mL epiregulin (R&D 1195-EP/CF), 200 ng/ml HB-EGF (R&D 259-HE/CF},
and 200 ng/ml TGF-o (R&D 239-A) which were diluted with serum-free RPMI were
added respectively to media at 250 pL/well, followed by cultaring at 37 °C for 10
minutes in the presence of 6.5% CO,. Subsequently, the total amount of the erbB3
30  proteinand the amount of the phosphorylated erb33 protein were analyzed in the same
manner as in Example 5.
[0363]
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850855860 G n Lou Lou Tyr Ser Gn Ala Lys Thr Pro Ile Lys Trp Met Ala Leu
865870875880 G n Ser Ile Hs PSlily Lys Tyr Thr Hs Gn Ser Asp Val Trp
Ser 885890896 Tyr Ay Val Thr Val Trp AQu Leu Met Thr Phe Ay Ala Clu Pro
Tyr 900905910 Ala Gy Lou Arg Leu Ala GQu Val Pro Asp Leu Leu Qu Lys Ay
G u 915920925 Arg Leu Ala Gn Pro Gn lle Gys Thr Ile Asp Val Tyr Mt Val
Met 930935940 Val Lys Oys Trp Met Ile Asp Gu Mir Ile Arg Pro Thr PS Lys G n
945950955960 ﬂeﬁrmuéi,whsh@wmﬂu’@-?haﬂAf@e%&F—hk@ilgﬁﬂ@SAﬁprﬁmhmeéulmg Tyr Len

9659709 . . LR, . : FOn Pro AQu Pro
98098595‘%1%@? @‘@“%‘31%&‘%@%}% %Eisgséﬁll_}g{J?%ﬁﬁg%ﬁe}g égﬁ%@[glg}éd L Pro du
9951000 p:68phbeyiatébebBa wf Asphinom fapmbetatinond eelldine &3], Asp lien Leu Al a

101010151020 é%@‘%Thr Thr Thr Len Gy Ser Ala Len Ser Lou Pro Vai Ay Thr
Lou 102510301 ]Asn Arg Pro Arg Gy Ser A n Ser Leu Leu Ser Pro Ser Ser

Gy 404010451885 the anti-human erbB3 human antibody U1-59 and the anti-human erbB3
recombinant antibodies 1153, 920104, 1126, and 12511 of the present invention
inhibited all the EGF-like ligand-dependent phosphorylation of erbB3. Particularly, the

anti-human erbB3 recombinant antibody 1126 of the present invention most strongly

inhibited phosphorylation of erbB3 depending on all ligands.

10 10365]

{Example 7] Inhibition of erbB3 phosphorylation depending on Epiregulin,
TGF-0, HB-EGF and heregulin by anti-erbB3 antibody

1x10° cells of a human breast cancer cell line T47D were suspended in serum-
containing RPMI, seeded to a 24-well plate at 1 mL/well, and cultured overnight under

15  culture conditions of 37 °C and 6.5% CO,. The culture supernatant was removed, the
plate was washed once with RPMI, and then RPMI was added thereto at 1 mL/well,
followed by culfuring overnight. Thereafter, culture supernatant was removed, the plate
was washed once with RPM]I, and then the respective anti-human erbB3 antibodies
prepared at 50 ug/mL by using RPMI were added thereto at 250 pL/well, followed by

20 cell culturing at 37 °C for 30 minutes in the presence of 6.5% CO,.

[0366]

Subsequently, 40 ng/mL NRG1-B/HRGI-B Extracellular Domain
{manufactured by R&D Systems, Inc., 377-HB/CF), 100 ng/ral. epiregulin
(manufactured by R&D Systems Inc., 1195-EP/CF}, 200 ng/mlL HB-EGF

25  (manufactured by R&D Systems Inc., 259-HE/CY), and 260 ng/mL TGEF-¢
(manufactured by R&D Systems Inc., 239-A) which were diluted with RPMI were
added thereto respectively at 256 pL/well, followed by culturing at 37 °C for 10
minutes in the presence 0£6.5% CO,.

[0367]

30 After culturing, the supernatant was removed on an ice, and the plate was
washed once with RPMI. Thereafter, Takara 39000 Lane Marker Reducing Sample
Buffer (manufactured by TAKARA BIO INC) was added thereto at 100 pLiweli,
thereby recovering cells. Thereafter, DNA was crushed and heated at 85°C for 5
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Tyr Met Pro Met Mi G n Gy Asn Lou Ay Gu Ser Cys Gn U u 105510601065 Ser
Ala Val Ser Ay Ser Ser AQu Arg Oys Pro Arg Pro Val Ser 107010751080 Lou
Hs Pro Met Pro kg Gy Cys Len Ala Ser Gu Ser Ser G u 108510901095 Sly Hi s
Val Thr Ay Ser Qu Ala Gn Lou Gn AU Lys Val Ser 110011051110 Met Gys
Arg Ser Arg Ser Arg Ser Arg Ser Pro Arg Pro Arg Ay 111511201125 As Ser Al a
Tyr H's Ser Gn Arg Hi s Ser Lou Len Thr Pro Val 113011351140 Thr Pro Len
Ser Pr onngesayerety obGiningiarsa@ple s Pevain Wetingl pubseqeatbothessallyr vai  Met

Lou ser e isTngtipy Siotiphnd e ibrpalngplo A R0 L RITE S 0 L a
Asp G uakdpredin tHd samBynarBevasipExdbiplesSn Arg Arg 119011951200 Arg Arg Hi s

Ser Pro Pro Kj’t@‘sao Pro Arg Pro Ser Ser Lou G n 120512101215 G n Leu Ay
Tyr Qu Tyr p Val Gy Ser Asp Len Ser Ala 122012251230 Ser Lou Gy

Ser ghr in Sens@yssubll & ﬂh@ﬁmf'h ¥ ng G%h\ﬁht;%ﬁlal’ﬂ%rﬁﬂ?ﬁ%&ﬁﬁ&aﬂ@nmbdyp ro Thr Al a
@y Thr Th ProAspGIu GfuTr
1126 of the present mvention fu er mhzblted epﬂegulm- TGF-g-, HB-EGF-, and
HRG13-dependent phosphorylation of erbB3 of the human breast cancer cell T47D,
compared to the negative control antibody. In addition, the anti-human erbB3
recombinant antibody 1126 of the present invention showed higher inhiblfory effect
10 against TGF-a- and HB-EGF-dependent phosphorylation of erbB3 of the human breast
cancer ccll T47D, compared fo the positive control antibody.

[0369]

The anti-human erbB3 recombinant antibody 12511 of the present invention
completely suppressed HRG1p- and HB-EGF-dependent phosphorylation of erbB3 in

15  the human breast cancer cell T47D, compared to the positive control antibody (U1-59).

[0370]

Further the anti-human erbB3 recombinant antibody 920104 of the present
invention showed higher inhibitory effect against TGF-o- and HB-EGIF-dependent
phosphorylation of erbB3 in the human breast cancer cell T47D, compared to the

2Q  positive control antibody (U1-59).

[0371)

The anti-human erbB3 recombinant antibody 1153 of the present invention
further inhibited TGF-a-dependent phosphorylation of erbB3 in the human breast
cancer cell T47D, compared to the negative control antibody.

25 [0372]

[Example 8] In-vivo drug efficacy evaluation of anti-erbB3 antibody

6-weelk-old female BALB/cA Jel-nu/nu (manufaciured by CLEA Japan, Inc.)
were prepared and bred preliminarily for a week., The human breast cancer line T47D
which was cultured using 10% RPMI medium under conditions of 37 °C and 6.3% CO;

30  was prepared as a cell suspension at 1x10° cells/mL by using RPMI,
0373}
The prepared cell suspension was subcutaneously grafted to 72 mice at 100

1L/head. After engrafiment of T47D to the mice was confirmed, mice were sclected at
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125012551260 Asn Arg O n Arg Asp Ay Ay Gy Pro Ay Ay Asp Tyr Ala Ala
126512701275 Met Ay Ala Cys Pro Ala Ser Qu Gn 61y Tyr fllu Au Met Arg
128012851290 Ala Phe Gn Ay Pro Ay Hs G@n Ala Pro Hs Val Hs Tyr Ala
129513001305 Arg Leu Lys Thr Leu Arg Ser Lou Gu Ala Thr Asp Ser Al a Phe
131013151320 Asp Mh Pro Asp Tyr Trp His Ser Arg Leu Phe Pro Lys Ala Wn
132513301335 Ala 01n Arg Thr 1340 <210> 3 <211) 643 <212> PRT <213>

Artifi ceaointaPUme 2AR8 sheDawwr ivplume il darndtéixshert disogteexdhert dumetedl)l ul ar

Lou pretasitd ATsET0 100 ek hod o thafeithe b il Akl Vo °0y o

Pro QG y ahong H22hish, slrﬂuhé\nu(ﬁxyerhgtm@e& iveb gitups @t Qnﬂﬁngyéh Au M Gn Tyr
G@n Thr 35404? l72f Tyr Lys Lou Tyr Gu Arg Cys Gu Val Val Met Ay Asn Lou
O u 505560 03

5 Img/ml. anti-human erbB3 recombinant antibodies 1133, 12511, 920104, and
1126, 1 mg/mL anti-human erbB3 human antibody U1-59, and anti-DNP antibody as a
negative control, diluted with PBS, were started to be intraperitoneally administered to
the mice ai 200 ul/head from the point of grouping. The antibodies were administered
8 times in total by twice a week.

10 ' [0375]
As a result, as shown in Fig. 4, both the anti-human <rbB3 human antibedy Ul -
59 and the anti-human erbB3 recombinant antibodies further inhibited the tumor growth
of the human breast cancer cell line T47D, compared to the anti-DNP antibody as a
control.
15 [03706]
[Example 9] In-vivo drug efficacy evaluation using plural anti-erbB3
antibodies
Xenograft mice to which the human breast cancer cell line T47D was
subcutaneously grafied or xenograft mice to which the human squamous carcinoma cell
20 line A431 was subcutaneously grafted were prepared in the same manner as in Example
8. At a point in time when the tumor mass reached 100 mm"® 10 200 mm"’, mice were
selected such that the average of the tumor volume become equivalent among the mice,
and the mice were grouped into 4 groups at 6 mice/group.
[0377]
25 Solutions of 2Zmg/mL anti-humarn erbB3 recombinant antibodies 1153, 12511,
1126, and anti-DINP antibody were prepared using PBS. The solutions of 1153, 12511,
and 1126 antibodies were mixed with each other at a ratio of 1:1, thereby preparing a
1153+12511 combination antibody solution (combination antibody solution containing
1153 and 12511 antibodies), a 1153+1126 combinafion antibody selution (combination
30 antibody solution containing 1153 and 1126 antibodies), and a 1251141126 combination
antibody solution {combination antibody solution containing 12511 and 1126

antibodics), The antibodies were infraperitoneally administered at 100 pL/head from
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Ile
Arg
Pro
?he
Arg
Tyr
Trp
Asn
Trp
Al a
Cys
Asp

Vol Leu Thr Gy H's Asti Ala Asp Lou Ser Rho Lea Gn Trp Il e 65707580
AQu Vol Thr Sly Tyr Vol Lea Val Ala Met Asn A u Phe Ser Thr 859095 Lou
Leu Pro Mh Leu Arg Val Val Arg Ay hr Gn Vol Tyr Asp 100105110 Ay Lys
Ala Ile ?he Vol Met Lou Mh Tyr Mh Thr Mh Ser Ser 115120125 His Ala Lou
G n Lou Arg Lou Thr A n Lou Thr Gu Ile Lou Ser 130135440 Sly dy Vol
Ile Au Lys M Asp Lys Lou Cys H's Met Asp Thr 145150155160 12 |Ile Asp
Ar g w@gwmtlc@ SXRID S dﬂmub@@ewgreﬁﬂmz@lemﬁl 18 tigags iyaptallestwicriys Lys Asp
Ay.ag Ser Cys Pro Pro Gys His Qu Val Cys Lys Gy 180185190 Arg eys
ely Pro Ay Ser Qu Asp Gys A n Thr Leu Thr Lys Thr 195200205 Ile Gys
Pro Gn Cﬂ?é&?ﬂ;]sn Ay H's Gys Phe Ay Pro Mh Pro Asn 210215220 A n Cys

&s mo Akt pile e By arP W SoRRPoB 5060255 pro

Arg ©ys IBpafd nzerf@rﬂhee@r&ymhecfrme 164t gry$thlafuhe imiheretdt Bade@ T47D,

compared to the anti-DNP antibody as a contrel. In addition, the combined
admmisiration of 1153 and 1126 antibodies more strongly inhibited the tumor growth,
compared to a case where the 1153 or 1126 antibody was adminisiered alone.

[0379]

10 In addition, as shown in Fig. 6, all of the antibody combinations including

combination of the 1153 and 12511 antibodies, the combination of the 12511 and 1126
antibodies, and the combination of the 1153 and 1126 antibodies further inhibited cell
growth of the human squamous carcinoma cell A431, compared to the anti-DNP
antibody as a control. Moreover, the combined administration of the 12511 and 1126

15  antibodies and the 1153 and 1126 anlibodies more strongly inhibited tumor growth,

compared to the combined administration of 1153 and 12511 antibodies.
[0380]
From the above results, it is clarified that when the antibody 1126 recognizing

the domain 4 in the extracellnlar domain of erbB3 is administered in combination with

20 the antibody 1153 or 12511 binding to the extracellular domain of erbB3 other than the

domain 4, antitumor activily is enhanced.
[0381]
The present application is a pafent application to which researches on “Project

of Development of Technologies to Create New Functional Antibody”, “Development

25 of Technologies Lo Create New Functional Antibody /Development of Technologies to

Create Systematic High-Specificity Antibody/Development of Technologies to Create
Oligoclonal Antibody™ sponsored by New Energy and Industrial Technology
Development Organization on 2006, and Industrial Technology Enhancement Act,
Article 19 are applied.

30 [0382]

Though the present invention has been described in detai! by using specific
embodiments, a person skilled in the art knows clearly that the various changes and

modifications can be made within a range which does not depart from. the spiri and
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260265270 A u Pro Mn Pro H's Thr Lys Tyr Gn Tyr Ay Gy Val Cys Vol Al a
275280285 Ser Gys Pro His Asn Phe Val Val Asp G n Thr Ser Cys Val Arg Ala
290295300 Cys Pro Pro Asp Lys Met Qu Val Asp Lys Asn Ay Lou Lys Met Cys
305310315320 o Pro Oys Ay Gy Leu Cys Pro Lys Ala Cys u Ay Thr Ay
Ser 325330335 Ay Ser Arg Rho G n Thr Val Asp Ser Ser Mh Ile Asp Ay Phe
Val 340345350 Asn Cys Thr Lys Ile Leu Gy M Lou Asp rho Lou Ile [hr Gy
Lou 3558808645 thetpraicyt inspntimme Thepprepent agpdication Phesed a Wepronigioml o G u Lys

385300310 Gt SR TRRRY [y A Rt R Blted PR BL P Y ekl ° O
Thr 40543@Q#ds rdfarerkke Ay Ay Arg Ser Lou Tyr Mh kg Ay Phe Ser Lou Lou Ile

420425450 Met Lys WMh Lau Mh Val Thr Ser Len Gy Phe Arg Ser Leu Lys Sly
435440445 1le Ser Ala lily Arg Ile Tyr tie Ser Ala Mh Arg G n Len Cys Tyr

450455460 ebiTsxildf Sepincd BistidA) Trp Thr Lys Val Len My Gy Pro Thr Gn (flu
465470475480
[0383]
SEQ 1D NO:3: The amino acid sequence of extracellular domain of human erbB3
SEQ ID NO:6: The amino acid sequence of extracellular domain of mouse erbB3
SEQ ID NO:7: The nucleotide sequence of therbB3 primer 1
SEQ ID NO:8&: The nucleotide sequence of rherbB3 primer 2
SEQ ID NO:9: The nucleotide sequence of therbB3-GST primer 1
SEQ ID NO:10:
SEQ ID NO:11:
SEQ IR NO:12:

10

The nucleotide sequence of rherbB3-GST primer 2
The nucieotide sequence of mouse erbB3-GST primer |

The nucleotide sequence of mouse erbB3-GST primer 2

15

20

25

30

SEQ ID NO:13:
SEQ ID NO:14:
SEQ ID NO:15:
SEQ ID NO:16:
SEQID NO:7:
SEQ ID NO:18:
SEQ ID NG:19:
SEQ ID NO:20:
SEQ ID NO:21:
SEQ ID NO:22:
SEQ ID NO:23:
SEQ ID NO:24:
SEQ 1D NO:25:
SEQ ID NO:26:
SEQ ID NO:27:
SEQID NO:28:
SEQ ID NO:29:
SEQ 1D NO:30:
SEQ 1D NO:31:

The nucleotide sequence of hD1/mD234 primer 1
The nucleotide sequence of hD1/mD234 primer 2
The nucleotide sequence of hD1/mD234 primer 3
The nucleotide sequence of hD1/mD234 primer 4
The nuclectide sequence of hD1/md234 primer 5
The nucleotide sequence of hDI/mD234 primer 6
The nucleotide sequence of hD12/mD34 primer 1
The nucleotide sequerice of hD12/miD34 primer 2
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The nucleotide sequence of hD12/m1334 primer 6
The nucleotide sequence of hD123/mD4 primer 1
The nucleotide sequence of hD123/mD4 primer 2
The nucleotide sequence of h2123/mD4 primer 3
The nucleotide sequence of hD123/mb4 primer 4
The nucleotide sequence of hDI123/mI>4 primer 5
The nucieotide sequence of hD123/mD4 primer 6

The nucleotide sequence of mkRvP1 primer
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Arg Len Asp Ile Lys Hi's Mh Mg Pro Arg Arg Asp Cys Val Ala G u 485490495 Ay
Lys Val Cys Asp Pro Leu Cys Ser Ser Ay Ay Cys Trp Ay Pro 500505510 dvy
Pro Cly @n Cys Leu Ser Cys Arg Asr Tyr Ser Arg Ay Gy Val 515520525 Cys
Val Thr His Cys Asn Phe Leu Asn Ay Gu Pro Arg A u Phe Ala 530535540 Hi s
Uu Ala AQu Cys Phe Ser Cys Hs Pro Gn Cys Gn Pro Met d u 545550655560
Ay Thr Ala Thr Cys Asn Gy Ser Ay Ser Asp Thr Cys Ala A n Cys 565570575
Al a Hi sSBREDANG: ’ﬂ%ﬁhanwimtaﬂweauws oVakRSBE p8orer Cys Pro His Ay 580585590
Val Len . I I Asp Val G n Wnh 595600605
du Sﬁb\éﬁﬁe’ -*ayffhﬁn*ci fioeefe %}éé oHHRY pg&‘%r s Lys Ay Pro 610615620
LouS| t s SEQNDAS(: IQ(§“hb@UciSb‘g/chegu&Iae of erhl-Ral phemrl I e Ay Lys Thr
625630635040 e, Loy Thi, <2102 4 21124020 212> DNA <213> Mis muscul us
5  SEQ ID NO:36: The nucleotide sequence of SEQ1783 primer
SEQ ID NO:37: The nucleotide sequence of 1153He-Salll) primer
SEQ ID NO:38: The nucleotide sequence of 1153He-NhelL primer
SEQ ID NO:39: The nucleotide sequence of 1153Lce-Bglll primer
SEQ ID NO:40: The nucleotide sequence of 1153Lc-BsiWI primer
10 SEQ ID NO:41: The nucleotide sequence of 920104Hce-Salll primer
SEQ ID NO:42: The nucleotide seqguence of 920104 Hc- Nhell. primer
SEQ ID NO:43: The nucleotide sequence of 920104Lc- BgllI primer
SEQ ID NO:44: The nucleotide sequence of 920104L.c- BsiW1 primer
SEQ ID NO:45: The nucleotide sequence of 1126He- SallU primer
15  SEQID NO:46: The nucleotide sequence of 11206He- Nhell. primer
SEQ ID NO:47: The nucleotide sequence of 11261.c- Pmell primier
SEQ ID N(O:48: The nucleotide sequence of 11261.¢- BsiWI primer
SEQ ID NO:49: The nucleotide sequence of 12511He-SallU primer
SEQ ID NO:50: The nucleotide sequence of 12511He- Nhelll primer
20 SEQID NO:5I: The nucleotide sequence of 125111L¢- Bglll primer

SEQ ID NO:52:

The nucleotide sequence of [2511L¢- BsiW] primer
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<222> (1).. (4020) <41:10> 4 atg agt gog an ggg act ctg cag gtg ctg ggt ttc
ctt etc ago etg48 14 Met Ser Ala lle Ay Thr Lou G n Val Lou Ay Phe Lou
Leu Ser Lou 151015 gee egg ggt too gag atg ggc aac tot cag gca gta tgt cot
ggg act96 Ala Arg Gy Ser u Met Ay Asn Ser A n Ala vVal Cys Pro Gy Thr
202530 eta sac ggg ctg agt gtg ace ggc gat got pc nnc cag tac cag acal44
Len Asn Gy Leu Ser Val Thr Ay Asp Ala Asp Asn An Tyr @ n Thr 354045 ctg
tac aaa etc tat gag aag tgt gag gtig.4tMdSntg ggt sac etg gagl92 Lou Tyr Lys
Lou Tyr Qu Lys Cys flu Vol vVal Met Ay M Lou flu 505560 att gtg ett acg
ggs cae sat get gat ctt tee Ito ctg caa tgg etc240 is Val Lou Thr fly Hi's
Mh Al a Aspanh estitSely oPhe shidhod@fregiient hbeobYRREeRifodlyddedsgbgnace gge tat gta

A8 Vot chgrefil Sieser Vo adonisicaryid peatk feredeoEHi fiony oo e
gga @cedwdg;@hbgﬁ.o t23nilegpzPm Lou Pro Asn Lou Arg Val Val Arg Ay Thr
G n Val Tyr Asp 100105110 ggg sag ttt gee ate ttt gto atg ttg sac tee aat

ace sac too ago384 Ay Lys Phe Ala Ile Phe vVal Met Lou Mn Tyr Asn Thr M
Ser Sery  an antibody which specifically binds to an extraceliular domain of erbB3 and

inhibits both erbB3-specific ligand-dependent phosphorylation of erbB3 and erbB3-
specific ligand-independent phosphorylation of erbB3.

10
3. The antibody or the antibody fragment thereof acocording to Claim 1 or 2,

wherein the phosphorylation of erbB3 is phosphorylation of erbB3 depending

on at least two ligands selected from an epidermal growth factor (EGF), a transforming
growth factor o (TGEF-o), amphiregulin, betacellulin, epiregulin, a heparin-binding

15  epidermal growth factor-like growth factor (HB-EGF), and heregulin.

4. The antibody or the antibody fragment thereof according to any one of Claims 1 to
3,
wherein the extraceilular domain of erbB3 is an extracellular domain

20  comprising at least one domain selected from a domain 1 consisting of an amino acid
sequence from positions 20 to 179 of the amino acid sequence represented by SEQ 1D
NO:3, a domain 2 consisting of an amino acid sequence from positions 180 10 328, a
domain 3 consisting of an amino acid sequence from positions 329 to 487, and a domain
4 consisting of an amino acid sequence from positions 488 to 643 in the amino acid

25  sequence represented by SEQ ID NO:3.

5. The antibody or the antibody fragment thereof according to any one of Claims 1 to
4,
wherein the antibody is an antibody selected from the following (a) to (¢):
30 (a) an antibody or an antibody fragment thereof which competes with at least
one antibody clone selected from a 1153 antibody clone, a 12511 antibody clone, a
920104 antibody clone, and a 1126 antibody clone,
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115120125 cat get ctg ago cag etc egg ttc act cag ott act gag att ctg
tta422 H's Ala Lou Arg G n Lou Arg Phe Thr Gn Lou [hr flu Ile Leu Lou
130135140 ggg gge gtt taG att gag aag eat gee aan ott tgc coo atg gat
sea480 Gy fly Val Tyr Ile flu Lys An Asp Lys Lea Cys His Met Asp Thr
145150155160 att gac tgg egg gac ate gtg agg gtt cca gac get gag ata gtg
gtg528 Ile Asp Trp Arg Asp Ile Val Ara Vol Pro Asp Ala flu Ile Val Val

165170175 sag(bdac as@bndg%g aggutibaly fr@nﬂnbmemé“&@h ads Wil ag cpitapge sgg
676 L Asn As P Hi V.
0035 801 bRSRe 7 Phiffet o AF B BER ohd Sl Bhe Mhiesdd Hopthe 1y53 0V 0V

ace624 Aitihodylobepthed15 Pr antibodly Blode,fthe! 9265104 @it bddyicibheg abthe ThR6 Lys Thr

195200205, at e Igt goo cot cag tgt aac ggt ego tgc tte ggg ccc aat cot
sac672 PEbodysloles "pro Gn Cys Asn fly My Cys Phe fly Pro An Pro M

210245220 ca 0 ca
gac 7'§2L0 an Og(sct) QC{%/ gﬁ%fosci‘}%‘% aﬁ%u&ﬁﬁr ﬁ%ﬁneﬁpfhe%h&% Bk i axggﬁgcﬁ% . Agp

S
2252302852405 hesaggtas ﬁlg:cembppe QWT{dg}b’ féé%asm mc%éaoééw@d fyorn tyoo t gt
gt g768 2§3 ARoY R oﬁ? ethéb‘lifi 2@&?&16‘5% ?bﬁe %692%% B4 Afhoe clciqeyariﬁ e Cys Val

2452502 c00 ag céa gag coo o dgt'g tac sac aa a’acg Etc on
ctt816 Pibﬁm@owsioﬁeo Ala Pro Lou Val Tyr Ace Lys Lou Thr Phe G n Lou

10 6. The antibody or the antibody fragment thereof according to any one of Claims 1 fo

5,
wherein the antibody is any one of antibody selected from an antibody

comprising an antibody heavy chain variable region comprising the amino acid
sequence represented by SEQ ID NO:57 and an antibody light chain variable region

15  comprising the amino acid sequence represented by SEQ 1D NO:58, an antibody
comprising an antibody heavy chain variable region comprising the amino acid
sequence represented by SEQ 1D NO:69 and an antibody light chain variable region
comprising the amino acid sequence represented by SEQ 1D NO:70, an antibody
comprising an antibody heavy chain variable region comprising the amino acid

20  sequence represented by SEQ ID NO:81 and an antibody light chain variable region
comprising the amino acid sequence represented by SEQ 1D NO:82, and an antibody
comprising an antibody heavy chain variable region comprising the amino acid
sequence represented by SEQ ID NO:93 and an antibody light chain variable region
comprising the amino acid sequence represented by SEQ 11> NO:%4.

25
7. A DNA encoding the antibody or the antibody fragment thereof according fo any

one of Claims 1 o 6.

8. A method of producing the antibody or the antibody fragment thereof according to
30 anyone of Claims 1 to 6, comprising:
culturing a transformant obtained by introducing a vector comprising the DNA.
according to Claim 7 into a cell in a medium to form and accumulate the antibody or the

antibody fragment thereof according to any one of Claims 1 to 6 in culture; and
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260265270 gag occ ace ecc oat ate sag tat cag tao gga gga gte tgt gtt
gee864 flu Pro Mh Pro His Ile Lys Tyr Gn Tyr fly fly Val Oys Val A a
275280285 agt tgt cmcat aao ttt gtg gtg gat cag ace ttt tgt gtc egg got91l2
Ser Cys Pro His Asn Phe Val Val Asp G n Thr Phe Gys Val Arg Ala 290295300
tgt cot got gac aag atg gas gta gat aag eat gga etc aag atg tgt960 Gys Pro
Ala Asp Lys Met Qu Val Asp Lys Asn Ay Leu Lys Met Cys 306310215220 gag
oat tgo aga gpeifying thgenttwdy sathegutibodyt fragugeny gherend drogy thetcolta®08 G u Pro Gys
Arg Ay Leu Gys Pro Lys Ala Cys AQu Gy Thr Ay Ser 325330335 gga ago ego
tac cag acc gtg gac tot ago aat atc gat ggg tto gtgl056 Gy Ser Arg Tyr G n
(hr Val 9Assn &etibode colMpoditien fappi@iye:Phe Val 340345350 aac tgt acc aag atc

v Lau nep phe TR e A anyoac osB sk 0uES! SAicQUIAL B0E GF cac ang
ate got d%@m%g:cﬁé%rcﬁﬁ’g dgézﬁzna%r@isﬁé%éﬁaﬂ\é]nﬁo)écrﬁ%qfdn@e fom pdssiionys Ile Pro
Al a Leu Asp G u Lys Leu 370375380 aat gtt lIto agg aca gtc ogg gag att

aca ggczﬂatl'zﬁ@f thasminccacihepnpeme Agprespated by IFMNOVat dapgn@ u Ile Thr Ay
Tyr Len gafdbSe %%%5%’@%%%%% 129 pb 802049526 3% Hn §36nadng! L O a0t

gtt tit toe ado ctg acg
of an amino acid sequence from positions 329 to 487, and & domain 4 consisting of an

amino acid sequence from positions 488 to 643 in the amino acid sequence represented
10 by SEQID NO:3 in the extracellular domain of erbB3; and
a second antibody or an antibody fragment thereof which binds with a domain
different from the domain bound by the first antibody.

10. The antibody composition according to Claim 9,

15 wherein the first antibody or the antibody fragment thereof is an aniibody or an
antibody fragment thereof which binds with the domain 2 or 4 in the extraceliular
domain of erbB3.

I1. The antibody composition according to Claim 9 or 10,

20 wherein the second antibody or the antibody fragiment thereof is an antibody or
an antibody fragment thercof which binds with the domain 1 or 3 in the extracellular
domain of erbB3.

12. The antibody composition according to any one of Claims 9 to 11,
25 wherein the first antibody or the antibody fragment thereof is an antibody or an
antibody fragment thereof selected from the following (&) to (¢):
(&) an antibody or an antibody fragment thereof which competes with a 1126
antibody clone,
{b) an antibody or an antibody fragment thereof which binds with an epitope
30  comprising an epitope bound by the 1126 antibody cloxne,
{¢) an antibody or an antibody fragment thereof which binds with an epitope
which is the same as the epitope bound by the 1126 antibody clone.
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Ser
ace
Ay
ttg
Val
gtc
Ile
age
Leu
cot
Ay
ggg
Gys
€gg
d
ttt
530

gag

y Val 515520528 aneodytey aacnti

Trp Pro Pro Hs Met Hi's Mh Phe Ser Val Phe Ser Asn Lou Thr 405410415
atc ggg ggc aga ago etc tat eat egg ggc Ito too ttg ttg atel296 Thr He
Gy Arg Ser Lau Tyr Mnh Arg Ay Phe Ser Leu Lou He 420425430 atg aag aac
at gtc ang tot ctg ggc ttc egg tnn ctg sag gaal344 Met Lys Asn Leu Mn
Thr Ser Len Gy Phe kg Ser Len Lys du 435440445 alt agt got ggg cgt
tee ate agt goo eat cag can ctt tgt tanl392 Ile Ser Ala Ay kg Val Tyr
Ser 1A d'tetanGhedyGompositio@rscaliing46 8ub6u66 anche tHht ctg aac tgg ace

ctt ctg e cQo a agl1440.. H,s.H s L Asn_Trp Thr Arg Leu

arg oy PREeEaEsRol o R Rteohs shidentiheredtts syl s "0

(C:; ga@q/gﬂﬁgﬁlg ftszgmAl e%t@e%?i%agédﬁl(mg ﬂ&nﬂi@foﬂl@ﬁ;@{]@) tdl (e):l_yst TyrtAsn Ar? Pr;) !{.en
u S [ a. C se at eta .ntg c tooto

gga tgn t a@@Bﬂ%ﬁﬁge a@il?ﬂqgfﬁﬂ *%?gm}qi@%?%%@%wﬂl &1 °a y Ay

qr paﬁii%dl?rcg)IQOOSOSSIO ggc act ggt cag tgc ttg tot tgt cga sac tac ago

gaa ggt gtol584 Ay Pro Ay G n Cys Leu Ser Cys Arg Asn Tyr Ser Arg Gu
é&b’ fragpnephthegof veig Bads Wiy agapilado cga gag

gtt] -GVS, - Thr Hi EM? n dy Gu Pro Arg G u Phe Val
5355}}%&%%@%59%%%%@3@@5 ti@%?g%{@l:)ogdg%g’oar{g, ace gee tgc gag coo atg
1680 {c) an antibody or an antibody fragment thereof which binds with an epitope
which is the same as the epilope bound by the 1153 antibody clone.

10

14. A method of treating a disease related 1o an erbB3-expressing cell, comprising

using the antibody composition according to any one of Claims % to 13.

15, The method according to Claim 14,

L5 wherein the disease related to an erbB3-expressing cell is cancer.

16, A drug for treating a disease related to an erbB3-expressing cell, comprising:

the antibody composition according to any one of Claims 9 1o 13.
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Hs Gu Ala H's Cys Phe Ser Gys Hs Pro DQu Cys Gn Pro Met G n
545550555560 ggc aco ago acg tgo aat ggo tog ggo to gac got tgt got cga
t0l728 Ay Ter Ser Thr Cys Asn Ay Ser Ay Ser Asp Ala Cys Ala Arg Cys
565570575 gee oat ttt cgt gat ggg occ one tgt gtg aac ago tgc cm cat
ggal776 Ala Hi s Phe ArgEMsIgcPro Hs Cys Val Asn Ser Cys Pro Hs Ay
580565590 ate eta qgt gee aaa ggt Goa etc tee aaa tat cca gat got cag
aat 189 e Pagde @r&g I8 Gy Pro Ile Tyr Lys Tyr Pro Asp Ala G n Asn
595000600+ DAELEk 3@t iBEEY COO tgc cao gag aac tgc ace can ggg tgt an gga
ccal872 Au Cys Arg Pro Cys H's Au Asn Cys Thr A n Ay Cys Lys Gy Pro
6106886451448 et a caa gac tgt tta ggo OFIfl gca gag gta tta atg ago on
ccaé%% %y b, A n Asp Oys Leu Gy Gn Ala Gu Val Leu Met Ser Lys Pro
625 3 f(ég@gc utg gitc ata gcg gtg aca gta gga ctg act gtg aft tto ctg
att1968 His Lau Val Ile Ala Val Thr Val Gy Lee Thr Val Ile Phe Lee Ile
6456%065%0ct g gga ggo tut ttt etc tat tgg cgt gga ego agg att cag ant
aaaz@db pe&e it Yerdoy S8r Phe Lou Tyr Trp Arg Gy Arg Arg Ile Gn Asn Lys
660665670 egg got atg aga ego tac ttg gag egg ggt gag ago atc gag cot

ct g6 %rg Ala Met Arg Arg Tyr Lou Gn Arg Ay Au Ser Ile Au Pro Lee

675EH08

£213> Homo sapiens

220>
<221> (DS
222> (211 .. (4305)

400> 1
aciccagoct czogopgeag ggepogogee oftgactocac coocticcet cligepttioct 60

cecteoctet ctctototet ctoacacaca cacaccoele certgccaic cetocecegga 120
ctooggetoe gpoisogatt geaatiigea acctocpgetg cogtegocge agoagecace 180
aatiogocag cgetteapet smgototipec topatgieel agootaggeg coococggmoc 240
pgaciieect ggeotocoti caccotckec gpaplc atg age gog aac gac get 284

wet Arg Ala Asn gsp Alsg

ctz cag glg otg gge tieg ott tic apgo oig goo cge gec too gag ghe M2
Leu Gir Val Leu Gly Leu Leu Phe Ssr Let Ala Arg Gly Ser &iu Val
10 15 20 .
ggc aac tot cap goz gie tet oot zge act otg aat gee cig agt gte 380
Gly Asn Ser GIn Afa Val Gys Pro Gly Thr Leu Asn Gly Leu 3er Val
25 30 3B
acc ggo gat got gag aac caa tac cag aca clg tac aag cie tac gag 438
Thr Gly Asp Ala GEu Asn Gin Tyr €In Thr Leu Tyr Lys Leu Tyr Glu
49 a5 50

age tet geg gte pip atg ger asc ottt geg att glg ote acg gga cac 486
Arg Oys Glu Val Val Met Gly Asn Leu Glu |le Yal Leu Thr Gly His

G 60 6o FiH

aat goo gac ofc foo tio olg cag tgg att cga paa gtg aca gge tab 534
Asn Ala Asp Leu Ser Phe Leu Gin Trp Hle Arg Glu Val Thr Gly Tyr

75 80 85
gt oto gig gee atg aal gaa tte tol act ota cca tig coe aae ote 582
V¥al Leu Val Ala Met Asn Glu Phe Ser Fhr Leu Pro Leu Pro Asn les
60 45 1060
cgo zhe gtg cga gzp acc cag ghe tac gat gzg aag tit goc ato tte 630
Arg Val Val Arg Glv Thr Gin Val Tyr Asp Gy Lys Phe Ala |le Phe
105 110 115
gte atg ttg =sac tat aac ace aac {oc agc cac got cig cEc cag cic 678

Val Met Leu Asn Tyr Asn Fhr Asn Ser Ser His Ala Leu Arg Gln Leu
120G 125 130

1



gac cca ago gag aag gca fln aaa gtc ttg got aga ate ttc aaa gag2112 Asp Pro
Ser AQu Lys Ala WMn Lys Val Leu Ala Arg He Phe Lys W 690695700 aca gag ctg
agg aaa ctt nag gtg oft ggo tot ggt gtc ttt gga act2160 [hr GQu Leu Arg
Lys Lau Lys Val Leu Ay Ser Ay Val Phe Ay Thr 705710715720 gta cac aag

g att tgg aft ace gag ggt gaa tee atc aag att ace2208 Val Hs Lys Ay Ille

99

GHGI‘@E be ISets lt'FaegH_E T ?tﬂif tt7 73073% gto tgo att aaa gtc
ate% 35 G?ég‘*% ﬁg"% o é%fg g?"tﬁt;5 ‘&‘“3 Val Cys Ile Lys Val Ile Gn

ys Ser Ay Arg G n Ser Phe n 740745750 got gtg act gat cao atg ctg

gooaagtzmcggt aagetioty gacicake gooaidar23Q4 add gadvalle Thr 7/A8p Hs Met Leu Al a Val

G yLselsnfen iﬁéss gl—ﬁ’% glﬁslaﬂef—h‘@i Yo ratte gg%”@gg ctg ctg gga ctg to coo
ggg tea tut ctg'cag ott gtcz Ile Val Ar en Lou Gy Lou Cys Pro Ay Ser
Ser gigagzy Gab ckd@atVadt gafGEd GTSQAGd; GGt 3c bfQa®Ct ClBE ggc tot ctc ctt gat
cat Vgt &z age Anagszx:abzmimll?wm @ InLyEykspLéen CPyr érd 8 Ay Ser Leu Leu Asp His Val
Arg G n H s 1785790795B00 dgt gag ace ctd®yga con cag ctg ctg etc aao tgg
g9ay t&e%é‘tﬁ@%%éﬁ% A% G0 a8 Thy céa%ccﬂggg P¥ @ctG;y Loughen Leu M Trp Gy Val
G ngysl Bo8058108156 W0 | 39 LEYEI A $yatTrp @€y fcGlFag gaa cac ago atg gtg cat
egg ga0241§6 Ala Lys Ay9et Tyr Tyr 8 Au Qu Hs Ser Met Val H's Arg Asp
820§258

Ga gaa gac tgc cag aca ttg acc aag acc atc Lglt got ool cag tgt 918
Ser Glu Asp Cys &in Thr Leu Thr Lys Thr |le Cys Ala Pro fin Cys
200 205 21
aat get cac tgo tht gee coc aac ¢o¢ aac cag igc fge cat gat gag 968
Asn Gly His Cys Phe Gly Pro Asn Pro Asn Bin Ovs Cys His Asp Glu
Z21h 220 225 230

tet oo ppe gge tgc fea gge ool c4E gac aca gac tge tit goc tEc 1014
Gys Ala 8ly Gly ggg Sar Gly Pro 8ln ézg Thr Asp Cys Phe éLg {ys

apy cas tte aat gac agi gga goo tgt gzia oot cge tgt coa cag oot 1662
Arg His Phe Asn Asp Ser Gly Ala gég Vai Pro Arg Cys ggg Gln Pro
250

ottt gto tac aac aag cta ast tte cag ¢ig gaa coc aat ¢oe cas ace 1110
Len Val ggg Asn lys Leu Fhr g?g Gln Let Glu Pro égg Pro His Thr

aag tat cag tat gga ges git tgt gta goc agc Lgt coc cat aac It 1158
Lys %ﬁg Gln Tyr Gly Gly ggé Cys Val Ala Ser ggg Pro #is Asn Fhe

gtg gty pat caa aca too tgt gic agg goo gl oot ool gac aag atg 1206
Val Val Asp Gin Thr Ser Cys Val Arg Ala fvs Pro Pro Asp Lys Met
295 300 305 310

gaa gta gai aaa aat ggg otc aag atg tgt gzag cct tet ggg gra ota 1254
Glu ¥al Asp Lys ggg Gly Leu Lys Ret g%S fiu Pro Gys Gly gég Leu

tgt oot aaa oo tet gaz gga aca ggc tot ggg age cgc tic cag act 1302
Cys Pro Lys Ala Cys Glu Gly Thr gég Ser iy Ser Arg gzg &in Thr
330

gtz gac tog age aac att gat gga ittt gleg eac tge acc sag atec ctg 1350
Val| Asp Ser Ser Asn lle Asp gég Phe Val Asn Cys ggg bys lle Leu
345

gpe sac ctg gac ttt otg ate acc gge ctc aat gga gac cec Lgg cac 1308
Gly égg lL.eu Asp Phe Leu éég Thr &iy Leu Asn gég Asp Pro Trp His

aag atc oot goo olg gac cca gag azeg cto aat gte tic oge aca gla 1446
Lys |le Pro Ala Leu Asp Pro Glu Lys Leu Asn Val Phe Arg Thr Val
375 380 385 380

cgg gag atc aca ggt tac ctg aac atc cag toc tgg cog ccc cac atf 1484
Arg Glu tie Thr Gly Tyr Leu Asn lle Gin Ser Trp Pro Pro His Met
395 400 405



eft gng cto egg oat gtg atg ett aag ton ccg agt caa gtc tag gtg Leu Ala Lou
Arg Asn Val Met Leu Lys Ser Pro Ser Gn Val dn Val 835840845 gca gat ttt
ggt gtg got gac hg ctg cog eta gat gac aag cag tta Ala Asp Phe Ay Val A a
Asp Leu Lou Pro Pro Asp Asp Lys G n Lou 850855860 eta cac agt gag gcc aag
act st @c até a@ﬂ@tﬁg% aktgataes aéd agagtagh skougzdhbg Serts@@ u Ala Lys Thr Pro lle
LysHiErfsnNBe Spy Hall e Wor fssdeu 3B58T0BPSBBG I afE &8t ttt ggg aaa tac ai m cat
Gag agt gat45?c tgg agt t 48 ggt lle Hi s Bhe Gy Lys Tyr Thr Hs Gn. Ser
Aspeiatas THab c@Ebael Wo 3 r188883688% eﬁtgaaa@(% aitt p09 g@g ttg atg acc lto ggg
gcalLgatyr gee Aradlygete $pgd.eaku Thr Matalys Ts d@srLéal Met Thr Phe Ay Ala Qu Pro
Tyr Ala &% 900905910 B8 cga ctg got43gas ata cca gac ctg ctg gag aag gga
039560012 /N Loteflidy Bdtoll B:Fcp hoRealy Loyeglu Lys Gy G U Arg Lou
OO B e ey B B e o™y b atg gic aag

Al a GéhlGPro Anlle @s Thr lie AsiﬁOVaI Tyr Met Val Met Val Lys 930936940

gt . tg att a t att ago cc tit aa a ctg gcc Gys Trp Met
 Petticleh ey AR B e if iy b A 2 BisosolsSoso aar pag

t 45cCC agg atg gm egg gac cca4ftoa agg tat ci® gtc ate Asn elu Phe Thr Arg

NEt Ala Arg Asp Pro Pro Ar Tyr Leu Val IIe 9659709 aag aga gcg agt ggg
catT £ tg‘% ﬁg% %6%1 g%ﬁ% %a%g gg) aSer Ay Pro Ay lle
Pro Pro-Afa K 309 d %Q ago acc aaa gag ttg tag gat

gca gag ctg gag tea gac ctg gac Leu Ser Thr Lys elu Leu Gn Asp Ala G u Lou

ko 5 o2 o ud ol 15

oty teo too tot geg ?a

g gc cct ggt cag tgo tte 1830
Leu Cys ggg Ser Gy Gly |

tao teg & aeg

GCys Trp @ o Gly Pro fily Gln Oys Leu
51¢ 515

tos tet cga aal tat ags cga g

Ser Cys Arg Asn Tyr Ser Arg G
520 575

gt gtc tgt gig acc cac tgc aac 1878
ly Val Cys ggé iThr His Cys Asn

ttt ctg aat ggg gag oot oga gaa it goo cat gag goo gaa igo tic 1926
Phe lLeu Asn Gly Glu Pro Arg Glu Phe Ala His Glu Ala Glu Cys Phe
hdh h43 B45 550

tee tge cac cog gaa tgs caa cce atg gag gge act gee aca tge aat 1974
Ser Gys His Pro gég Cys Gin Pro Met gég Giv Thr Ala Thr ggg Asn

ggc tog gee tol gat act tgl got caa gl goc cat it cga gat gug 2022
Giy Ser Gly §$6 Asp Thr Cys Als E%E Cys Ala His Phe ggg Asp 8ly

¢oo cac tgt gty age age tgc cocc cat gga glo ota gat goc aag ggo 2076
Pro His Qvs Val Ser Ser Cys Egg His Gly Val Leu gég Ala Lys Gly
535

cpa ate tac sag tac ces gat gih cag aat gaa tgt oeg coo igs cat 2118
Pro lle Tyr Lys Tyr Pro Asp Val GIn Asn Glu g¥3 Arg Pro Gys His

60O 605
gag aac tge acc cag ggg tel aaa gga cca gag ott caa gac igt tta 2166
Giu Asn Oys Thr Gln GEy Cys Lys Gly Pro Glu Leu Gin Asp Cys leu

615 620 825 630

gga oaa aca otg gtg otg atc ace cat ctg aca atg got tig 2214
Giy Gln Thr Leu Val Leu kle Thar His Leu Thr Met Ala leu
835 640 645

tg ata goa gga tte gia gteg att ttc sty atg cig ggo ggc act 2262
| tle Ala Gly Leu Val Yal |le Phe Net Met Leu &y Gly Thr
§50 655 §60

s {1
L Q
7 ]

[rpiige]
o
o

aca g
The Va

ttt ctc tac ige cgh ggE cgc cgg att cag aat saa agg got atg age 2310
Phe Leu Tyr Trp Arg Gly Arg ggg {le Gln Agn Lys %;% Ala Met Arg
665

cga tac ttg gas cgg get gag age ata gag oot otg gac oo agt gag 2358
3



ctg ggt tot gcc etc ago ttg cot ace Len Gy Ser Ala Let Ser Leu Pro Thr
10251030 cgt ggg ago Gag agt ctt tta agt cot Arg Ay Ser Gn Ser Len Lou
Ser Pro 10401045 atg aao cag ago aac ctt ggg gag get Met Asn G n Ser Asn
Lou Gy Gu Ala 10661060 ttg ggg ggt ago gaa tag ttc too cgt nen ate tot

nt gaeatyrciag dieWurdiyy Gluysefride @na P& DeuPle MerseAGDN Pro 1le Ser Leu H's Pro
107010%1080 ate ccaﬁ ®gg ggg ogt cé® nag tca gag ten too gag ggo cat gig
Ile P CJy s Val 108510901095
acgff tﬁg éfg ﬁcc af%t?dﬁgwg@ﬁ%aéaﬁaaﬂ% §§ 3@% atg%t agg 18 Thr Gy Ser
Gusfa du rg Val 78er s At 110011051110 ago cgg ago
Cgg ago eqg ago cca c Cca°$§z g gac 9iee3384 ?gr Arg Ser Arg Ser ArE

Ser agi tt‘?"a T %‘;g% & tat®%at tog cag oga cac
L%St y?fiﬁie?’é acc o8 ot | S Ser Gn Arg His Ser Leu Lee

r Pro VaI Thr Pro Leo 113011351140 too cca Goa gu%gtta gag gaa gag gat

Th
'?'3? gggﬁm ?gtga%ﬁgo%%?ﬁg%g%ﬁﬁag tg Eé)e gsa ggt igaqt (l;oAthtcigoA(S:SgG Y

gaa ggc acc3519 Pro Asp [hr Hi s Leu Arg y Thr Ser Ser Ser Arg e dy Thr
116@ficl 68145 ac aag agt gea cee cag aght it caa gol ghg ase gat 2550
¥al lle gig Asp Lys Ser Gly égg Gln Ser Phe Gin ?ég Val Thr Asp

oat atg ctg gee att gee age otz gac cal goc cac att gta age ote 2588
His %gg beu Ala lle Gly %gg Leu Asp His Ala g}s tle Val Arg Leu

cte gga cia tge cca gge toz tot oteg cag ottt giec act caa tat tig 2646
Leu fiy Leu Cys Pro Qly Ser Ser Leu 8in Leu Val Thr &in Tyr Lsu
115 780 185 780

cet otg egt ot ote cte gat cat pte aga caa cac ogg gEE goa otg 2844
Pro Leu Gly Ser Leu Leu Asp His Val Arg 6in His Arg Giy Ala Leu

785 800 805
geg ooa cag otg oteg oto aac ige gga gta caz att goc asag gga aip 2742
Gly Pro Gin %?8 leu Leu Asn Trp gég Val 6in tle Ala %ES Gly Met

tac tac ottt pag gaa cat ggt ate gtg cat age asc ctg got goo cga 2780
Tyr Tyr Egg Glu Glu Bis Gly ggg Yal His Arg Asn Egg Ala Als Arg

aae glg ota ote aag foa cee agt cap gttt cag gte gea gat tit get 2438
Asn ggé Ley Leu Lvs Ser gzg Ser GIn Yal Gln gg& Ala Asp Phe Gly

gte got gac otg ctg oot oot gat gat =ag cag cfg cla tac agt gag 2886
Val Ala Asp Leu Leu Pro Pro Asp Asp Lys Gln Leu leu Tyr Ser Glu
855 850 865 870

got aag act coa att aag igg atg goo ott gag agi ate cac Tttt ggg 2934
Ala Lys Thr Pro 1;2 Lys Trp Met Ala ggg Glu Ser lie His ggg Gly
8

aaa tac aca cac cag agt gat gic tze agc fat get gtg aca gt gy 2982
Lys Tyr Thr Eég Gln Ser Asp Val ggg Ser Jyr Gly VYal 335 Val Trp

gag tte atg zcc ttc ggg gea gag coc iat goa ggg cta cga tlg got 3630
giu Leu %eé Thr Phe Gly Ala g!s Pro Tyr Ala Gly S?g Arg Leu Ala
80

gaa gta cca gac ofg olta gag sag ggEg Bag cgg ttg gea cag oo ¢ag 3078
§lu Val Pro Asp Leu Leu Glu Lys Gly Glu Arg Leu Ala Gin Pro Gin
920 825 830

ate tge aca att gat gto tac atg gty ate ghe aag tazt teg atg ail 3126
Ile Gys Thr tls Asp Val Tyr Met Val Met Val Lys Cys Trp Met |le
935 840 945 950

gat pag aac att ogc coca ace tit aaa gaa cta gee aai gag tic ace 74
Asp filu Ash |le Arg Pro Thr Phe Lys Glu Leu Ala Asn Glu Phe Thr

4



ott togtca gta ggt ctc agt tot gtg ctg ggt acc gaa gag gaa3564 Leu Ser Ser
Vol Gy Leu Ser Ser Val Leu Ay Thr Qu Gu Gu 117511801185 gat gaa gat
gag gag tat gaa tac atg aac cgg aag agg agg ggt 3609 Asp Gu Asp Gu G u Tyr
Gu Tyr Met Asn Arg Lys Arg Arg Ay 119011951200 age coggot egg coo coo aga
cut Egt too etgsgaagag otg gleBd654 Ser Progfda Arg Pro Pro Arg Pro Ay Ser
Leu SIu G u Leu GIc 120512%%1215 tat gagtac at gat %g ggt tca gao etc act
get gﬁ Leu Ser Ala Ser Lau
ﬁ gﬁﬁbg “a;ry:;c%w} glf%c‘tc c" a\gégg ¥ coo atg gcc atcgtg cco
tot 3744 Ser Thr A n Ser Cys Pro Lou Hs Pro Met Al gszgéae Val Pro Ser
123 5 ﬂad@g ag g€ ga c atgaac ago agg3789
Al aggzgmﬁa 1%3? P%ﬁ% ﬁ%ﬁ f* V\h Arg Arg 125012561260 cgt
ggt gag ggo ggt too gga gg gat tat gea got atE Egg gee3834 Arg Gy Ala Ay
G y aGectaClaye Thay gtdspsTory Abmacodl ga Mt ghd yotAlgac X26512781275 t gc ccagca got gaa
cooLbﬁgﬁ h/b U@&g"%ja Ud{eg Ebobet Glutley %3'8??9%@%” Pro Ala Ala Gu Gn Ay Tyr
Au d PRet Arg Ala PP dn 1280128 90 ggg cotgga oat coo goo coo cat gtt

00t giAtta0Q8L a0 9420556238924 Haygdarddc Gby ddasctdgac Ala #3360 His Val Arg Tyr Ala
Ar gAtpeLeuLﬁu AP0 BN3HIO M;sogsﬁ leu Ala Thr Thr Thr Leu Gly

1025
toe goc otc age ota cca gttt gZpa aca ottt aat cgeg ceca ogt geg 3405
Soer Ala Leu Ser Leu Pro Val &ly Thr Leu Asn Arg Pro Arg Gly
1030 10635 1040
agc cag age ott tta agt cca tea tet

gga tag atg coc atg aan 3450
Ser Gln Ser Leu Leu Ser Pro Ser Ser Gly Tyr Met Pro Mei Asn
1045 1650 1055

cag get  sat ott mee gag tot fge cag gag tot gea gt tet geg 3485
@in Gly Asn Leu 6Gly Glu Ser Cvs Gin Glu Ser Ala Val Ser Gly
1080 Hi1 1070

agé agt gaa cgg tge ccc cogt coa gio tot cofa cac c¢ea atg ocs 3540
Ser Ser §lu Arg €ys Pro Arg Pro Vai Ser Leu His FPro Met Pro
1075 1380 1685

cgg gEa  tge otg gea tea gag tea tea gag ggg cst  gha aca gge 3585
Arg Gly Cys Leu Ata Ser Glu Ser Ser Glu Gly His Val Thr Gly
1080 10095 1100

tet gag gol gag otc cag gag aas tca atg tgt agg ags ogg 3630
Ser ?{g la Giu Leu GIn ?%? Lys Val Ser Met Cys Arg Ser Arg

0 1115

Y
—+
—

g
A
5

agc agg agoc CEE aBc cea opg  ooa ogc pra gat age goo tac cat 3675
Ser Arg Ser Arg Ser Pro Arg Pro Arg Gly Asp Ser  Ala Tyr His
1120 1125 1130

tce cag ogo cac aght oty otz act cet gt aco ooe obc toc cca 3720
Ser Gln Arg His Ser Leu Lesu Thr Pro Val Thr Pro Leu Ser Pro
1135 1140 1145

oot gz tta gpep gaa gag gat gtc aac gt tat gto =aig cca zat 3765
Pro Gly Leu Glu Glu Glu Asp Val Asn aly Tyr Val Met Pro Asp
115Q 1155 1160

aca cac ote ssa get act cco  toc toe cge gaa gpe  ace obb iot 3810
Tar ?;25 Leu Lys Giy Thr 5239 Ser Ser Arg Glu ${§5 Thr Leu Ser

tea gtg gt ote agt tot gte otg gel act gaa gaa gaa gat gaa 3855
Ser Val Gly Leu Ser Ser Val Lsgu Gly Thr Glu Glu &iu Asp Glu
1180 1185 1190

gat gag gag tat gea tac atg asc cge agg aga agg cac agt cea 3400
Asp filu Glu Fyr Glu Tyr Met Asn Arg Arg Arg Arg His Ber Pro
1195 1200 1206

cot cat coe cot zge cca agt  toc ottt gag gag oty get tat gag 3845
Pro His Pro Pro Arg Pro Ser Ser Leu Glu &lu Leu &ly Tyr Glu
1210 1215 1220
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act ctgcgt agt tta gaa gcc act Eac too goo tttgao aac cc3969 M Leo Arg Ser
Leu Au Ala Thr Asp Ser Ala Phe Asp WMh Pro 131013151320 gat tactgg cat ago
agg ott tto cot aag got sacgoo cog ago4014 Asp Tyr Trp Hi s Ser Arg Leu Phe
Pro Lys Ala Mh Ala G n My 132513301335 att tga4020 Ile <210> 5 <211> 1339
<2127 PRT <213> Mus mmscul us <400> 5 Met Ser Ala Ile Gy Thr Lou G n Val

8

Loutd® atgPlet ktugdelsa Qe Louagt L0 6t Ak 3&e g@la Ser ¥4 Met Ay Aisr Ser Gn
Al aTs7d Z?pj‘é" Btlo G'Gﬁ?"ﬂg% b ot E o %” dlySeedser val Thr Gy Asp Ala Asp
Nh Gn'Tyr Gn Thr 45 Lou Tyr Lys Leu Tyr Gu Lys Cys du Vval Vval Met
y casaptLepe Gauctd0@560t klaeccdadte laog cdhracB gys Idgs Mh 4888 Asp Lou Ser rho Lou
e nﬁmrE Cigs BB’?WQ‘B@PA? vV Rrovide Mﬁ]f’rgi}l T}WN? Gl Leu Val Ala Met Asn Gu
Phe Se al 859095 Lé ro Len Pro Leu Arg Val Val Arg Ay Thr Gn Va
TYr st 100081340 gac tat gaa tat atg aat cgp ocaa cga gat 4080
Thr Thr Pro Asp Glu Asp Tyr Glu Tyr Met Asn Arg Gln Arg Asp
1255 1260 1265
gga ggt  pet cot ggr gpt gat tat poa goo atp gy gos tge cea 4125
Gly Gly @iy Pro Gly Gly Asp Tyr Ala Ala Met Gly Ala Gys Pro
12719 1275 1280
goa tot gag cea ggg tat gaa gag sty aga got ttt cag ggg oot 4179
Ata Ser Giu Gln Gly Tyr Giu Glu Met Arg Ala Phe Gln Gly Pro
1285 12590 1285
gga cat cag goc coc cat gtc cat tat goo oge ota aaa act cta 4215
Giv His £in Ala Pro Hig VYal His Tyr Ala Arg Leu Lys Thr fe
1300 1308 1310
gpt age itta gag get aca gae tot gee ttt gat asc oot gat tac £269
Arg Ser leu Glu Ala Thr Asp Ser Ala Phe Asp Asn Pro Asp Tyr
1315 1320 1325
tgg vat age agg ott tte coc aag pot ast goc cag aga acg taa 4305
Trp His Ser Arg Leuv Phe Pro Lys Ala Asn Ala Gln  Arg Thr
1330 1335 1340
stootgetoe okgtgpoact capppagcalt tiaatpecag ctaghpcctt tagapegetac 4365
sptettetoe ctattssoctc totolcccag gtoscagece cttitcccca gisccagaca 4425
attocattca atottitggag getittasac attitgacac aaagtictta tgptatgtag 4485
ceagetgtge actttoitot ctitoccaac cocaggaaag ghttioctta tittgtptge 4545
tttoccagte coattootea peitcttcas agpoactoct gpagatatga aggatiscis 4605
togatatcoe ttoototoap goisttgact acttgpaact aggotcttat ghigtpectit 4665
gtttoceate apactyginas gaapapggaaa gggaggaaac ctagoagage aaapighaat 4725
tttggtttat gactetiaac cocctagaaa gacagaagot taaaatotgt pasgssagag 4785
gttagegagta patattgail actatcstaa ttcageactt aactatgage caggoatcat 4845
actasactic scotacatta toicacttag tocotitatca tocttaaaac asttotptpa 4605
catacatati atctcatiit acecasazgg aagioggsca tggigaocica tgeolgtaat 4965
ctoagcactt tgegagecte agpcagaagy attacctgag goaasggagtt tpagacczge 5025
ttagocaaca tagtaagace cccatcotott taaaasaszas anassssana aassaasaac D085
tttagaacty ggtgongtgg ctoatgecty taatcccage cageacttts ggaggctgag  5i45
atggpaagal caciigagcc cagaattaga getaagecta tgpasacata goaagacact 5205
gtototacag gppaaaaaaa aaaaagaaac tgagocitaa agagaigaaa taaattaage 5265
agtagatcca ggatgeaaaa toctoccaat tcotgigeat ghgetettat tgtaagpipe 5325
caagannnac tgatttaagt tacagecott gittaaggeg cactgttict tgitttiges  538b



Ay Lys Phe Ala Ile Rho Val Met Leu Mh Tyr Mh [hr Mh Ser Ser 115120125 Hi s
Ala Lou Arg Bin Lou Arg rho Thr A n Lou Thr To Ile Lou Leo 130135140 dvy
Gy Val Tyr Ile Au Lys Mh Asp Lys Leo Cys His Met Asp Thr 145150155160 Il e
Asp Trp Arg Asp Ile Val Arg Val Pro Asp Ala GQu Ile Val Val 165170175 Lys

AsnoAsitckdeytcChatcods micAdy SackX @cﬂamt@/aakdicsm@lddtc‘%ﬁdgg@%#k&/s Ay 180185130 kg
Gys Trp Gy Pro Ay Pro Qu Asp Cys @ n . Ile Lou Thr gs Thr 195200205 Il e
q/sas&ﬂ%FgFiﬁogE@tﬁgfeﬁsgama@?t?ﬁ“bﬁgé‘iﬁst%‘iﬁt@ﬂf@@&a% PF&® Mh 210215220 G n Cys

Wscﬁ'aﬁgt%%pgt@éﬂga@dsttﬂc@m@ )éto@ﬁ g@&aa@.@ﬁca@ﬁaﬂg&&aﬁ Esbsp 225230235240 Thr
he Ala Cys Arg Hs Phe Asn Asp Ser Ay Ala Cys Val 245250255 Pro

Argg@y@aaﬁrtotamaacqaﬁdct@tpc%pa@wamcﬁs@g@wgwmﬂhe 5@2 Lou 260265270 d u

Pro o H e Lys Y. Al a 275280285 Ser
t
QoffAihR Fpdeolsel ol G%st%%ﬁng%%&%ﬁegg ol Y AL 250365900 Qs Pro
AI ataﬂtigtatqpsctmtmdtMttmptﬂawgmt@g&tmLﬂaL@&aM&t @9'% 305310316320
ttttttttca goaaaanaaa 5768

810 2

211> 1342

212> PRT

<#13> Homo sapiens

<4007 2
Met Arg Ala Asn Asp Ala Leu Gin Val %eu Gly Leu Leu Phe ?gr Leu
1 5 i+

Ala Arg Gly Ser Glu Val Gly Asn Ser Gln Ala Val €ys Pro Gly Thr
28 25 30
Leu Asrk Gly Leu Ser Val Thr Gly Asp Ala Glu Asn &in Tyr GIn Thr
35 40 45
Leu Fyr Lvs Leu Tyr Glu Arg €ys Glu Val Val Met Gly Asn Leu GFu
50 55 &0
Ile ¥al Leu Thr Gly His Asn Ala Asp Leu 3er Phe Leu GIn Trp lle
65 70 75 80
Arg &iu Val Thr Giy Tyr Val Leu Val Ala ¥st Asn Glu Phe Ser Thr
85 80 g5

Leu Pro Leu Pro Asn Leu Arg Val Yal Arg Gly Thr Gin Yal Tyr Asp
109 105 g

Gly Lys Phe Ala |is Phe Val et Lau Asn Tyr Asn Thr Asn Ser Ser
115 120 125

His Ala Leu Arg Gin Leu Arg Leu Thr Gln Leu Thr Glu Ele Ley Ser
130 135 140

ly Gly Yal Tyr Fle Glu Lys Asn Asp Lys Leu Cyvs His Met Asp Thr
45 160 155 160

[le Asp Trp Arz Asp lie Val Arg Asp Arg Asp Ala Glu [ie Val Val
165 176 175

Lys Asp Asn Gly Arg 3sr Oys Pro Pro Cys His Glu Val Cys Lys Gly
180 185 180



Gu Pro Cys Arg Ay Leu Cys Pro Lys Ala Cys Gu Gy Thr dy Ser 325330335
@y Sar Arg Tyr Gn Thr Val Asp Ser Ser Asn Ile Asp Ay Phe Val 840345350
WMh Gys Thr Lys lie Len Ay M Len Asp Phe Len Ile Thr Ay Leu 355360365 Asn
Oy Asp Pro Trp Hs Lys lie Pro Ala Leu Asp Pro Gu Lys Lou 370375380 Asn
Val Phe Arg Thr Val Arg Qu Ile Thr Ay Tyr Leu Asn Ile G n 385390395400
Ser ArErGys Firp GPr Bro-fly JettGlpidso Ry PeThsdeu Vil LEhE&rSer Asn Len Thr 405410415
Thr Ile @° Ay AN Ser ©8n Tyr M Ard®& y Phe Ser Lou Len |le 420425430 Met
Lys Asn Lou Mh Val Thr Ser Len Gy Phe AN Ser Lou Lys G u 435440445 Ile Ser
Al al ke §ys A g PalGinT@vs Asheailbdils BysaPhasGiy@ro A6 Ardlbm Cys Tyr 450455460 His H s
Sar Let®Asn Trp Thr Afg Leu Leu Arg%Ay Pro Ala Au 4 u 465470475480 Arg
Lou Asp Ile Lys Tyr Asn Arg Pro Len Ay GQu Cys Val Ala G n 485490495 Ay
Lysgivatys Qys HASRspPE 1 8@ W1 6%y Ber ¢yieSer Gly PR ¥y Trp Ay Pro 500505510 Gy
Pro2Z8ly A n Cys L&i® Ser Gys ArgZdksn Tyr Ser AMY Au Ay Val 515520525

Thr Asp {ys Phe Alz Oys Arg His Phe Asn Asp Ser Gly Ala Gys Val
245 250 255

Pro Arg Cys Pro 6In Pro Leu Val Tyr Asn Lys Leu Thr Phe Gin Leu
260 985 270

Glu Pro Asn Pro His Thr Lys Tyr Gin Tyr Gly Gly Val Cys Val Ala
275 280 285

Ser Gys Pro His Asn Phe Val Val Asp GlIn Thr Ser Oys Val Arg Als
290 285 300

Cys Pro Pro Asp Lys Met Glu Val Asp Lys Asn Gly Leu Lys Met Cys
319 315 320

Giu Pro Cys Gly Gly Leu Cys Pro Lys Ala Uys Glu Gly Thr Gly Ser
325 330 335

Giy Ser Arg Phe GIn Thr Val Asp Ser Ser Asn |le Asp Gly Phe Val
340 345 350

Asn Cys Thr Lys 1le Leu Gly Asn Leu Asp Phe Leu ll& Thr Gly Leu
355 350 365

hsn Gly hsp Pro Trp His Lys Ile Pro Ala Leu Asp Pro Glu Lys Leu
376 375 380 :

hsn Val Phe Arg Thr Val Arg &lu 1le Thr &1y Tyr Leu &sn lle Gin
386 350 395 400

Ser Trp Pro Pro His Met His Asn Phe Ser Val Phe Ser Asn Leu Thr
405 410 415

Thr Fte Gly Gly Arg Ser Leu Tyr Asn Arg Gly Phe Ser Leu Leu lle
420 425 430

Met Lys Asn Leu Asn Val Thr Ser Leu Gly Phe Arg Ser Leu Lys Glu
435 440 445

Ile Ser Ala Gly Arg Fie Tyr lle Ser Aia Asn Arg Gln Leu Gys Tyr
450 455 460



Cys Val Thr Hs Gys M Val Leu Gn Gy GQu Pro Arg G u Phe Vol 530635540
Hs Qu Ala Hs Cys Phe Ser Cys H's Pro DQu Gs An Pro Met Qu

545550555560 Ay Thr Ser Thr Cys Asn Ay Ser Ay Ser Asp Ala Cys Ala Arg
Cys 565570575 Ala His Phe Arg Asp Ay Pro H's Cys Val Asn Ser Cys Pro H's

A yufi80282p 96y hieTdeethr Gyy VA @ed & G )PrPrmar kliegilyr Lys Tyr Pro Asp Ala G n
Vh B885600605 OV LY® Arg Pro Lyedlis Au M Ly&80Thr Gn Ay Cys Lys Ay Pro

610615620 G u Leo G n Asp Cys Lou Ay Gn Ala Gu Val Lou Met Ser Lys Pro

625@%@5@6%5&% LRUAsHA ¢ 1Pk & AA) &rcVab clbvaMala Gy Leu Thr Val Ile Rho Leo
Il e 645650655 Ugsu Ay Ay SewmsiPhe Lou Tyr #Hp Arg Ay kg kg Ile Gn M Lys

660665670 Arg Ala Met Arg Arg Tyr Leu Au Arg Oy GQu Ser Ile Au Pro Leu

675 gg%gvaﬁgg %pﬁ?r%efequg Sley§erAbﬁr ,Lﬁ{gsd?%//gﬁ,{}/@h ];%u Ala kg Ile Rho Lys Gu

690 Leu Arg shys Le pLeu y Ser Gy Val Phe Ay Thr
705710715720 Vol His Lys Ay Ile Trp lle Pro Qu Ay Qu Ser He Lys Ile Pro

725Z%0;r%5§i%/%|ln IC)j/seLelaul garl'gg[ss} A\r/galhsr! lh?r ggruggg y IGYySVSer Ay Arg Gn Ser Rho Gn

Cys Val Thr His Oys Asn Phe Lsu Asn Gly Glu Fro Arg §iu Phe Als
530 536 BAQ

His Glu Ala &lu Cys Phe Ser ©ys His Pro 4lu Gys Gln Pro Met Glu
545 BEQ BE5 Bg0

Gly Thr Ala Thr Cys Asn Gly Ser Giy Ser Asp Thr Cys Ala &ln Cys
565 570 575
Ala His Phe Arg Asp Giy Pre His Oys Val Ser Ser Oys Pro His Gly
580 585 580
Val Leu Giy Ala Lys &iv Pro Ile Tyr Lys Tyr Pro Asp Val Gin Asn
535 600 805

Gly Cys Arg Pro Cys His 6

{u Asn Cys Thr Gln Gly Cys Lys &y Pro
610 615 620

Giu Leu Gin Asp Cys Leu Giy Gin Thr Leu Val Leu fle Gly Lys Thr
625 630 835 640

His Leu Thr Bet Ala Leu Thr Val lle Alz 81y Leu ¥al Yal |le Phe
645 650 655

Met #et Leu Gly Gly Thr Phe Leu Tyr Trp Arg Gly Arg Arg lle 8in
660 865 670
Asn Lys Arg Ala Wet Arg Arg Tyr Leu Glu Arg Gly Glu Ser lle Glu
675 680 635
Pro Leu Asp Pro Ser Glu Lys Ala Asn Lys Val Leu Ala Arg lle Phe
690 605 700

Lys @lu Thr Glu Leu Arg Lys Leu Lys Val Leu Gly Ser €ly Val Phe
705 710 715 720

Gly Thr VYal His Lys Gly Val Trp Fle Pro Glu &ly 6lu Ser ile Lys
725 730 735

fie Pro Val Cys Ile Lys Val 1le Glu Asp Lys Ser Gly Arg GIn Ser
9



740745750 Ala Val Thr Asp His Met Leu Ala Val Gy Ser Leu Asp His Ala his
755760765 Ile Vol Arg Len Lou Gy Leo Lye Pro Gy Ser Ser Leo G n Lou Va
770715780 Thr G n Tyr Leu Pro Leu Ay Ser Len Leu Asp His Vol Arg Gn H's
785790795800 805810815 Ala Lys Ay Met Tyr Tyr Leu OQu AN H's Ser Met Va
His Arg Asp 7820825830 Leu 7846 a Leu Arg AgacVal Met Lou Lys Ser Pro Ser @ n
Val G n Val 835840845 Ala Asp Phe Gy Val Ala Asp Leu Leu Pro Pro Asp Asp

Loo”@ Bindld BB RR e P T e gt%ﬁﬁtwﬁ}?rTﬁi"H! < ser Asp val -

Trp Ser Tyr Ay 13135890895 Val Thr VaI Trp Slu Leu Met Thr Phe Ay Ala AQu

0905910 Lo e Pro Asp Leu Lou Cu Lys
G yA@ %7 At@ Ve L‘ﬁ“’%g ég %&?& t—‘?ﬁ] ﬁy Seé il gFLéG‘iﬂ/s Thr 1le Asp Vol Tyr Met
Vol Vbl Lys 930935940 Dye Trp Met Ile Asp Gu M Ile Arg Pro Thr Phe
Lys Gu Leu Al a 945950955960

Ley Val Thr GIn Tyr Leu Pro Leu Gly Ser Leu Leu Asp His Val Arg
85 T80 795
Gin His Arg 81y Ala Leu Gy Pro Gin Leu Leu Leu Asn Trp Gly Val
805 381G 815
8in 1le Ala Lys Gly Met Tyr Tyr Lesu Glu Glu His Gly Met Val His
820 825 830
Arg Asn Leu Ala Ala Arg Asn Val Leu Leu Lys 3er Pro Ser Gln Val
B35 240 845
Gln Val Ala Asp Phe Gly Val Ala Asp Leu Leu Pro Pro Asp Asp Lys
850 855 360
Gin Leu Leu Tyr Ser Glu Ala Lys Thr Pro 1le Lys Trp Met Ala Leu
865 8§10 878 880
&lu Ser lle His Phe Gly Lys Tyr Thr His Gin Ser Asp Val Trp Ser
885 _ 890 895
Tyr Giy Val Thr Val Trp Glu Leu Met Thr Phe Gly Ala &lu Pro Tyr
900 905 910
Ala 61y Leu Arg Leu Ala Glu Val Pro Asp Leu Leu Glu Lys Giy Glu
315 g20 925
Arg Leu Ala Gln Pro GlIn 1le Gys Thr {le Asp Val Tyr Het Val Bet
930 835 940
Vai Lvs Cys Trp Met |le Asp &lu Asn |le Arg Pro Thr Phe Lys Glu
945 e g 950 855 860
Leu Ala Asn 6lu Phe Thr Arg Met Ala Arg Asp Pro Pro Arg Tyr Leu
865 970 975
Val Ile Lys Arg Glu Ser Gly Pro @ly 1le Ala Pro Gly Pro &lu Pro
Qg0 985 989

His Gly Leu Thr Asn Lys Lys Leu 6lu Giu Val Glu Ley Glu Pro Glu
085 1060 1005

Leu Asp Leu Asp Leu Asp Leu Glu Ala Glu 8lu Asp Ash Leu Ala
1010 105 1020
Ht



Asn
Lys
Lou
Leu
Leu

A u Phe Thr Arg

Arg Ala Ser Gy

Ser Thr Lys Qu

Asp Leu Asp Vol

Gy Ser Ala Leu
G

Met Ala Arg
Pro Ay Ile
Lou G n Asp
du Vol 610
Ser Lou Pro

Gy GYy"Arg u Gn

Asp Pro
Pro Pro
Ala Qu
Au GQu
Thr Gy

SIyTSerr q SermLourL?u S%reProuSoyvﬁer£SIérTyr
AonTts oA rEISCl sy BPon i 58 g ATl S

e Ser Arg Pro

Thr

e Ser

Pro Arg
Ala Al a
Lou Gu
Gy Leu
Lou

Lou

Tyr Lou Val Ile 965970975
Gu Pro Ser Al a 980985990
Pro Asp Lou Asp 99510001005
Ala Thr Thr 101010151020
Thr kg Pro 102610301035 kg
Met Pro 104010451050 Met
Al a Val 105510601066 Leu
H's Pro 107010761080 23

Ile Pro N% lily Arg Bln Thr Ser GU Ser Ser Qu lily H's Val 108510901095

ThrAﬂniﬁg taafrechiy S&rzgl ferlley len feroPip Aen SvalilSer Met Cys Arg 110011051110
Ser A/f*&tar Arg Star'® g Ser Pro AM%%ro Arg 1ily Asp Ser Ala 111511201125
Tyr Hs Star An Arg Hs Star Lou Lou Thr Pro Val Thr Pro Leu 113011351140

St afyrPfed ProMd fsnlBo & uAwl eu@ly GAs?sd idyg GMnGlu |y Tyr Val Met
1055 1060 085

Afa Val Ser Gly Ser
1079

Ser Ser Glu Arg Gys Pro
1075

His Pro Met Pro Arg
1085

Gly Gys Leu Ala Ser
1059

Leuy

&ly His Val Thr 8ly Ser ? Ala &lu lsu Gln

Iy
1100 105

Met Gvs Arg Ser Arg Ser Arg Ser Arg Ser Pro
1115 1120

Ser  Ala Tyr His Ser
1130

Gin Arg His Ser
1135

Asp leu

Thr Pro ieu Ser Pre Pro ? Glu

1146

Tyr g Het Pro Asp Thr ?' leu Lys Giy Thr

Thr Leu Ser Ser Giv Leu Ser Ser

Siu Asp Glu Asp ? Glu Tyr Glu Tyr

His Pro Pro Arg Pre

1218

Arg His Ser Pro Pro
1204

Arg

Glu et Asp Val Gly

1225

leu Gly Tyr Glu Tyr Ser
1220

Ser Leu Glv Ser Thr Gln Ser Oys Pro Leu His
1235 1240

Met Pro Thr Ala Giy Thr Thr

1250 1255

Pro Asp Glu Asp

Asn Arg GlIn Arg Asp Giy G GEy Pro Gly Gly
1265 i

ly
270

Arg Pro Val Ser
1080

Giu Ser Ser Glu
1085

Giy Lys Val Ser
1110

Arg Pro Arg Gly
1125

Leu Thr Pro Val
1140

Asp Val Asn &y
1155
Pro Ser Ser Arg
1170

Val Leu Gly Thr
1185
Met Asn Arg Arg
1200

Ser Ser leu 8lu
1215

Asp Leu Ser Ala
1230

Pre VYal Pro lle
1245

Tyr 6Glu Tyr Met

1260

Asp Tyr Als Ala
1275

11



114511501155 Pro Asp [hr His Leu Arg Gy Thr Ser Ser Ser Arg Gu Gy Thr
116011651170 Leu Star Star Val lily Lou Star Star Val Lev Ay Thr Qu Qu
Gu 117511801185 Asp Gn Asp Qu Gu Tyr Au Tyr Met Asn Arg Lys Arg Arg
Ay 119011951200 Star Pro Ala Arg Pro Pro Arg Pro lily Ser Len Qu du Len
lily 120512101215 Tyr Qu Tyr Met Asp Val lily Star Asp Lou Ser Ala Ser Len
|i | §et18ip0 A EYEIBO %ﬁ%#" Thiv @nrflsdyr (v dfetrTdiE His Pro Met Ala Ile Val Pro
Ser 12%842401245 Ala 'y Thr Thr PI0%Asp Gu Asp Tyr Gu Tyr Met Asn Arg
Arg 125012551260 Arg Ay Ala lily lily Ser lily lily Asp Tyr Ala Ala Mt

i | ylaAtha 26620 1Y I iOy8InPXle PAb AiAVal Eis T@ AlaGy Tyr Au Gu Met Arg Ala
Phe G 19%428012851290 f¥9y Pro lily H% A n Ala Pro H's Val Arg Tyr Ala Arg
Lou Lys 129513001305 Thr Lau Arg Star Lou G n Ala Thr Asp Star Al a Phe Asp
Asr adgriey 18101 1l 320 sespLelyElu AP Thit 8spSeder AgPheou Phe Pro Lys Ala M Ala G n
Arg 13@%13301335 |1 4315 1320

Asp Asn Pro Asp Tyr Trp His Ser Arg Leu Phe Pro Llys Ala Asn
1325 1339 1336

Ala Gin Arg Thr
1340

210> 3

211> 643

212> PRT

213> Artificial

220>
{223> Description of artificial seguence. exracellular region of erbB3

400> 3
?et Arg Ala Asnh gsp Ala leu Gin Val %gu Giv Ley leu Phe ?gr Leu

Ala Arg 6ly Ser Glu Val Gly Asn Ser Gin Ala Val Cys Pro Gly Thr
2 25 30

Leu Asn Gly Leu 8ar Val Thr Gly Asp Ala Glu Asn Gin Tyr &ln Thr
35 40 45
Ley Tyr Lys leu Tyr Glu Arg Oys Glu Val Yal Bet Gly Asn Leu Glu
50 bb 60
fie Val Leu Thr Gly His Asn Ala Asp Leu Ssr Phe Leu Gin Trp lle
65 0 75 80
Arg Glu Val Thr Gly Tyr Val {su Val Als Nel Asn Giue Phe Ser Thr
85 14 85
Leu Pro Leu Pro Asn lLeu Arg Val Yal Arg Gly Thr Gin Val Tyr Asp
100 105 110
Gly Lys Phe Ala |ie Phe Val Met Leu Asn Tyr Asn Thr Asn Ser Ser
115 120 125
His Ala Leu Arg 8in Leu Arg Leu Tar Gln Leu Thr Glu Fle Leu Ser
130 136 140
G
1

Gly Val Tyr lle Glu Lys Asn Asp Lys Leu Oys His Met Asp Thr
150 165

I
4% 160

12



(210> 6 (211> 643 <212> PRT <213> Artificial <220> <223> Description of
artificial sequence; extracellular region of nouse <400> 6 Met Ser Ala lle
Sly Thr Lou Gn Val Leu Gy Phe Leu Leu Ser Leu 151015 Ala Arg Ay Ser Qu
Mt Gy Mh Ser Gn Ala Val Cys Pro Ay Thr 202530 Lau Asn Ay Leu Ser Val
Thr Ay Asp Al a Asp Asn G@n Tyr A n Thr 354045 Lau Tyr Lys Leu Tyr Cu Lys

Cys Qu Val Val Mt 5560 II Vol Lou Thr Gy H's WMh Ala
Asp! ieehsP Jep Aﬁ\/ﬁ‘ Hedarll AT'AE‘S'?E %@7@7’568@)?%? 5(?% Val Thr Gy Tyr Val Leu Val
Ala Met Asn Qu Phe Ser Val 9095 Len Pro Lou Pro An Lou Arg Val Vol Arg
Gy Thr dn Vol Tyr Asp 100105110 dy Lys Phe Ala Ile Phe Val Met Leu Mh
Tyr Lyashsr Pisp Ghin Aseper Sevs PI&%%@@Z%'SHM VAI #YS_&'F MN¥g G n Lou Arg Phe Thr G n
Len Thr G n e Lou Leu 1 35140 Ay Ciy Val Tyr Ile Gn Lys Asn Asp Lys

Lou Cys His Met Asp Thr 145150155160 Ile Asp Trp Arg Asp He val Arg Val Pro
As pArjl fa'scjﬁagn 61y Erovaly Sﬁal%g@m?m% Thr I}Egg Thr Lys Thr

lle Gys Ala Pro 8En Cys Asn 61y His Gys Phe Gly Pro Ash Pro Asn
210 215 220

Gln Cys Cys His Asp Glu Cys Ala 8ly &ly Cys Ser Gly Pro &in Asp
225 230 235 240

Thr Asp Cys Phe Ala Cys Arg His Phe Asn Asp Ser Gly Ala Gys Val
245 250 255

Pro Arg Cys Pro GIn Pro Leu VYal Tyr Asn Lys Leu Thr Phe Gln Leu
280 265 210

Giu Pro Asn Pro His Thr Lys Tyr Gln Tyr 8y Gly Val Cys Val Ala
215 280 285

Ser Gvs Pro His Asn Phe VYal Val Asp Gin Thr Ser Cys Val Arg Alz
260 205 300

Cys Pro Pro Asp Lys Met Glu Val Asp Lys Asn Gly Leu lys Net Cys
308 310 315 320

Afu Pro Cvs 8y Gly Leu Cys Pro Lys Ala Cys Glu Gly Thr Gly Ser
325 330 335
Gly Ser Arg Phe Gin Thr Val Asp Ser Ser Asn 1le Asp Gly Phe Yal
340 345 350
Ash Ovs Thr Lys bie Leu Gly Asn Leu Asp Phe Leu lle Thr Gly Leu
355 360 365

Asn Gly Asp Pro Trp His Lys lle Pro Ala Leu Asp Pro 8lu Lys Lsu
3n 375 380

Asn Val Phe Arg Thr Val Arg Glu Hle Thr Gly Tyr Leu Asn lle GIn
385 390 395 400

Ser Trp Pro Pro His Met His Asn Phe Ser Val Phe Ser Asn Leu Thr
405 410 415

The |le Gly Gy Arg Ser Leu Tyr Ash Arg Gly Phe Ser Leu Leu lle
420 425 430

13



Lys Mh Asn Ay lily WMh Cys Pro Pro Cys Hs Qu Val Cys Lys Gy 180185190 kg
Cys Trp Ay Pro Ay Pro Gn Asp Cys @n Ile Len Thr Lys Thr 195200205 Il e
Cys Ala Pro A n Cys v\n Ay Arg Cys Phe Gy Pro Mh Pro An 25 210215220 G n
Cys Cys His Asp Gn Cys Ala @y fly Cys Ser Ay Pro G n Asp 225230235240
Thr Asp Cys Phe Ala Cys Arg His Phe Mh Asp Ser Uy Ala Cys Val 245250255
Pr o&mrlgsggrsLﬁr&SnAV@ Thr det_bev ol Pigyire Mar LewsLyso@iuThr Rho G n Len 260265270
Gn Pro B8 Pro His Ile s Tyr dn Ty fiy Ay Vval Cys Val Al a 275280285
Ser Cys Pro His Asn Phe Val Vol Asp G n Thr Phe Cys Val Arg Ala 290295300
CysliBraar Aia GAspreLiie TVetl | &ESer Wal A gloys L&hCy@ yrLen Lys Met Cys 305310315320
G L PM8Cys Arg Gy ¥eu Gys Pro Ly®lAla Gys Au Gy Thr Ay Ser 325330335
Gy Ser Arg Tyr G n Thr Vol Asp Ser Ser Wh Ile Asp fly Phe Val 340345350 Mh

CysyiEhis sgs Lbl Rsnlaf 1k yMyallosh AspeiPhres keneld @uThr Gy Leu 355360365 Asn
A y488sp Pro Trp HE® Lys Ile Pro4idl a Leu Asp P#86 flu Lys Leu

Arg leu Asp {le Lys His Asn Arg Pro Arg Arg Asp Cys Val Ala Glu
485 480 485
Gly Lys Val Lys Asp Pro Leu Cys Ser Ser Giy Gly Cys Trp Gly Pro
500 413 510
Gly Pro Gly Gin Cys Leu Ser {ys Arg Asn Tyr Ser Arg Gly Gly Val
515 520 535

Cys Yal Thr His Cys Asn Phe Leis Asn Gly Glu Pro Arg Glu Phe Als
530 535 540

His Glu Ala Glu Cys Phe Ser Cys His Pro Giu Gys Gln Pro Met Glu
545 560 hhh 660

Giy Thr Ala Thr Cys Asn Gly Ser 8ly Ser Asp Thr Cys Ala Gln Cys
he5 570 575

Ala His Phe Arg Asp Gly Pro His Cys Val Ser Ser Gys Pro His Gly
580 585 580
Val Lau Gly Ala Lys Gly Pro |le Tyr Lys Tyr Pro Asp Val Gin Asn
585 600 605
Glu Cys Arg Pro Oys His Glu Asn Cys Thr 8ln Gly Cys Lys Giy Pro
610 815 620

Glu Lett GIn Asp Oys Leu Gly 8In Thr Leu Yal keu lle Gly Lys Thr
625 630 635 840

His Ley Thr

21> 4

<211y 4020

<{212> DNA

213> Mus musculus

<2205
<221> (DS
222> {1).. (4020)

400> 4
atg apt gog att ggg act cotg cag gty ctg get tic ottt ctc age cig 48

14



370375380 Mh Val Phe Arg Thr Vol Arg Gu lie Thr fly Tyr Lou Mh Ile Gn

385390395400 Ser Trp Pro Pro His Met H's Asn Phe Ser Val Phe Ser Wh Len Thr
405410415 Thr Ile Ay fly Arg Ser Len Tyr Mh Arg fly Phe Ser Leu Leo Ile
420425430 Met Lys Asn Leu Asn Val Thr Ser Leu Ay Phe Arg Ser Leu Lys Qu

A35MAORAR b 1€ BB Tl lau @Iy VAT
450455460 His Fis Ser Leu As
465
485

gemny Phgriet lbe: Sarletl a M U u G n Leu Cys Tyr
5Trp Thr Arg l2u Leu Arg Gy Pro Ala Gu GQu

TR b e A

Leu y flu Cys vVal Ala flu
%%gg%&éﬂ Se%dGly Gy Cys Trp Ay

Pro 500505520 Ay Pro Ay2dn Gys Leu Sép Cys Arg Asn Tyr Ser Arg Gn Gy

Val c51552052 %syéal c%@ég '%c ) Aancav I"Iﬁ%aﬁg n GI[%QGI u Pro Arg Gu Phe
Val %%g%ég ?.ﬁ!r f eﬁyﬁ%ﬁ is Pro- du Cys @ n Pro Met
L ¥ I snal T
Gu 54 % (ﬁy hméer lﬁw S y Ser Ay Ser Asp Ala Cys Ala Arg
Cys 565570575
ctg tac saa otc iat gag aag igt gag gtg gio atg get aac oty gag 152
Leu Tyr Lys Leu Tyr Blu Lys ©ys Glu Val Val Het Gly Asn lLeu Glu
50 55 60
att gig ¢tt acg ggs cac aat got gat ott too tic oty caa tgg ate 240
Ile ¥al Leu Thr GEy His Asn Ala Asp Leu Ser Phe leu GIn Tep lle
65 70 75 80
cga gaa gte aca ggo tat gta otg gig pcc atg aat gaa Lic tet gta 283
Arg Glu Yal Thr Gly Tyr Val Leu Val Ala Met Asn Glu Phe Ser Val
85 40 g5
ctg coc tta oot aac cic cga gt gic cgg gpa aco cag gie tac gat 338
l.eti Pro Lau Pro Asn Lau Arg Val Val Arg Gly Thr &in Val Tyr Asp
1060 105 110
geg aag tIt goc atc Itt ghe atg ttg aasc tac aat ace aac fos age 384
Gly Lys Phe Ala ]le Phe Val Met Leu Asn Tyr Asn Thr Asn Ser Ser
115 120 125
cat got cte cge cag cto cge tte act cag ot act gag att ety tra 432
His Ala Lau Arg Gln Lau Arg Phe Thr GEn Leu Thr Glu e Eeu leu
130 135 140
gegg gpo gtt tac att gag aag aat gac aaa ctt ige cac atg gat ace 480
Giv Gly Val Tyr |le Glu Lys Asn Asp Lys Leu Oys His Met Asp Thr
145 150 155 160
gtt gac tgg =agg mac ate gtg agg gtt cca gac got gag ata ghg gty 528
{le Asp Trp Arg Asp lle Val Arz Val Pro Asp Ala Glu e Val Val
165 Yo 175
84g aac aac ggg ggg aac igh coa coc tgh cac gaa gte tge aag geg 576
Lvs Asn Asn Gly Gly Asn Cys Pro Pro Oys His Blu Val Gys Lys 4y
180 185 180
cga tEe tge ggg oot gga cca gaa gac tge cag ata thg ace sag ace 624
Arg Oys Trp Gly Pro Gly Pro Glu Asp Cys Gin |le Leu Thr Lys Thr
195 200 205
ate tgt gec cot cag tgt aac ggt oge tge tte gpg cec ast oot aac 872
bie Cys Ala Pro Gin Oys Asn Gly Arg Cys Phe Gly Pro Asn Pro Asn
216 215 220
sag tgo tge cac gat gaa tgt goa ggt ggc tegn tot zga ooo cag gac 720
Gin Cys Cys His Asp Glu Cys Ala Gly Gly Cys Ser Gly Pro Gln Asp
225 230 236 240
aca pat tge tte goe tge cga cae tic aat gao agt gel goc tgt gig 168
Thr Asp Cys Phe Ala Gys Arg His Phe Asn Asp Ser Gly Ala Gys Val
245 250 295
eoo agg tgt cea gog ooo ottt gip tac aac aag ota acg tto cag ctt &16
Pro Arg Cys Pro Ala Pro Leu Vai Tyr Asn Lys lLeu Thr Phe GIn Leu
260 265 2i0
gag ooe dac ccc cat atc aag tat oag tao gge gpa gte gt gttt goe 864
Glu Pro Asn Pro His 1le Lys Tyr Gin Tyr Gly Gly Val Cys Val Ala

ib



Ala Hs Phe Arg Asp Cly Pro Hs Gys Val Asn Ser Cys Pro Hs Gy 580585590
Ile Lau Gy Ala Lys Thy Pro Ile Tyr Lys Tyr Pro Asp Ala G n Mh 595600605
GQu Cys Arg Pro Cys Hs Gu Asn Cys Thr An Gy Gys Lys Ay Pro 610615620
AQu Leu Adn Asp Cys Lau Gy Gr Ala Gn Val Leu Met Ser Lys Pro
625630635640 Hi s Lou Valgd<210> 7 <21128533 <212> DNA <213> Artificial <220>
<223> Desorptjon of artificjal ence: rherbBl primerl <400) 7 gggggtacca
tga@%% @g%ﬂﬁoﬁﬁfﬁg%%? ?ﬁﬁq@ I §§ 12> BNA <213> Artificial
scrlptgmn o] se uertice: rherbB3 priner2 <400> 8

gct ct agatg t cagat gggt tttgccgatc a9033 <210> 9 <211> 32 <212> DNA
t cct gzot pac aag atg gea pgta gat aag aat gga clic aag ate tpt 460

C s Prc Ala Asp Lys Met Glu Val Asp Lys Asn Gly Leu Lys Met Cys
305 310 315 320
gag ool Tge aga gee olz tze cca aaa goco tgl gag gep acz gpe tot 1008
Glu Pro Oys Arg GEy Leu Gys Pro Lys Ala Cys Glu Gly Thr Giy Ser
325 330 335
gga age cpo tac cag acc gty gac tot age aat atec gat geg tte zte 1056
Gly Ser Arg Tyr GEn Thr Val Asp Ser Ser Asn ile Asp Gly Fhe Val
340 345 350
aac izt acc aag ate otg ggc aac otg gac thoe otc ate act gre cote 1104
Ash Gys Thr Lys ke Leu Giy Asn Leu Asp Phe Lleu [le Thr Giv Leu
355 360 365
aat ggt gac occ igg cac aag atc ool goa otg gac cog gaa aag oic 1152
Asn Gly Asp Pro Trp Bis Lys |le Pro Ala Leu Asp Pro Glu Lys Leu
37 375 380
aat git ttc age aca gtc cgg gag att aca ggoc iec cta aac atc cag 1200
Asn Val Phe Arg Thr Val Arg Glu ke Thr &ly Tyr Leuy Asn iie Gin
385 350 395 400
toe tgg coe oot cac atg cac aac iis agt gtt tit toc aac ctg ace 1248
Ser Trp Pro Pro His Met His Asn Phe Ser Val Phe Ser Asn leu Thr
405 410 415
acc atoc geg gge aga agc ote tac aat gz gepo tic too tiz iz ate 1298
Thr 1le Gly Gly Arg Ser Leu Tyr Asn Arg Gly Phe Ser Leu leu lle
£20 425 430
atz aag aac ttg aat gic acg tot otz gge tito egg toc oiz aag gaa 1344
fet Lys Asn Leu Asn Val Thr Ser Leu Gly Phe Arg Ser Leu Lys Glu
435 440 445
att agt got ggg cgl gtoc tac ata agt goc aat eag cas ottt tgt tae 1392
Ile Ser Ala Gly Arg Val Tyr lle Ser Ala Asn Gin Gin Leu fys Tyr
460 455 460
cac cac tot ctg aac tgg ace aga ¢if ctg oge zgg coc goa gag gag 1440
His His Ser Leu Asn Trp Thr Arg Leu Leu Arg Gly Pro Ala fiu Glu
465 470 475 480
aga ott gac atc aag tac aac ogg col cle gga gaa tge gig gea gag 1488
Arz Leu Asp |le Lys Tyr Asn Arg Pro Leu Gly €hu Cys Val Ala Glu
485 450 485
goe aaz gty tgt gat cca oty tge foc tot ggg gga too t88 g8¢ coa 1538
Gly Lys Va! Gys Asp Pro Leu Gys Ser Ser Gly Gly Gys Trp Giy Pro
500 505 510
gec ool gt cag tee ttg tot tgh cga asc tac age cgg gaa ggt zho 1584
Gly Pro Gly Gin Cys Leu Ser Cvs Arg Asn Tyr Ser Arg Glu Gly Val
515 520 525
tat gtg act cac tge ase git oty caa ggg gaa coc cga gag Ittt gtt 1632
Cys Val The His Cvs Asn V&i Leu Gln Gly Glu Pro Arg Glu Phe Val
530 540
cat gag got cat tge fic tes tee cal cca gaa tge cag coc atg gag 1689

545

550

His Glu Ala His Cys Phe Ser (ys His Pro g%g Cys GlIn Pro Met 8l
16
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<213> Artificial <220> <223> Description of artificial sequence;
rherbl33-GST prinmerl <400> 9 gaagatctat gagggcgaac gacgctctgc ag32 <210> 10
<211> 34 <212> DNA <213> Artificial <220> <223> Description of artificial
sequence: rherbl133-GST prinmer2 <400> 10 gggggtacct gtcagatggg ttttgccgat
ago34 <210> 11 <211> 45 <212> DNA <213> Artificial <220> <223> Description
of gactdchkiage abs $B:qmtmze:tamsrsecoezd§%i0$ﬂ'g?h’ peeetst <40028 11 gggagatctg
ccaklyathggr t’fgrcggtﬁngéef SyegotrrtYerygas fk?;go%lz <211> 39 <212> DNA <213>
Artificial <220% <223> Description of artificial sequence: nouse erb53-987

pri pRrcit<4bQpt & ggomegayitgt kot 9ot dst gec beatdtagdsac dffed got t g39 <210> 13
<21A4ts 9 Ph@ APz ADNA v<re 3ths ﬁgﬂﬁﬁg%d%fiﬁi s0 BpE2BY Description of artificial

sequence: h®iY nD234 prime <400> 13 gg atctg ccgccaccat gagggcgaao

gacgRt &b Rt 300LACEAOAY 412 k0 addttat2dch 3ot Qo 2d2datDNA 192413> Arti fi ci al

Ile Lew Gly Ala Lys Giy Pro |le Tyr Lys Tyr Pro Asp Ala Gln Asn
585 600 605

gag tge ogg ooo tge cac gag aac TEe acc caa ggg tel aag gga cea 1872
Glu g¥g Arg Pro Cys His g;g Asn Cys Thr Gln g%% Cys Lys Gly Pro

gaa cta caa gac fgt ttm pgc caa goa gag gta tia atg age aas cca 1920
Glu Leu Gin Asp Cys Leu Gly Gin Ala Glu Val Leu Het Ser Lys Pro
825 630 635 540

cac otg gtc ata gog gte aca gta gga cig act ghg ate tte eotg att 1668
His Leu Val e éig Val TFhr Val Gly %gg Thr VYal lle Phe ng ile
6

otg gga gege tot ttt cte tat tegg cgt gpa cEe agg att cag aat aas 2018
leu Gly Gly ggé Phe Lau Fyr Trp ggg Gly Arg Arz lle 3%8 Asn Lvs

agg got atg aga cge tac tty gag cgg got gag age ate gag cct otg 2064
Arg Ala g$§ Arg Arg Tyr Leu gég Arg Gly Glu Ser éég Glu Pro Leu

gac oca agc gag aag goa aac aaa ghe thg got aga atc tie aas gag 2112
Asp Pro Ser Glu Lys Ala ggg Lys ¥al Leu Ala ggg {le Phe Lys Glu
650

aca gag ctg agg aga ottt aag gtg ott gee tot get gte tit gea acl 2160
Thr Glu Leu Arg Lys Leu Lys Val Leu Giy Ser Gly Val Phe Gly Thr
7065 Fati] 5 720

gha cac aag ggg att tgg att cocc gag ggt gaa tecc afc aag att cea 2208
Yal His Lys Gly ;ég Trp ife Pro Glu gég Glu Ser ltie Lys éég Pro

gte tge att saa gtc ate pag gac aag agh ggg cgg cag agh ttt cag 2256
Val Cys |le %ﬁg Yal |le Giu Asp %Zg Ser Gly Arg 8in ?ga Phe Gin

got gty act get cac atg ctg gec gtc gge age otg gac cat goc cac 2304
Ala Val ;?E Asp His Met Leu %ég Val 61y Ser Leu ?gg His Ala His

att gta cgg ctg otg zga ofg tec coa ggg tea fob olg cag ott gic 2352
e ¥§i Arg Ley Leu Gly %gg Cys Pro Gly Ser %gg Leu Gin Leu Val
7i0

act cag tac ttg cct oty gge tet otc oft gat cat gta aga cag cac 2400
Thr &in Tyr Leu Pro Leu Gly Ser Leu Leu Asp His Val Arg GIn His
785 780 785 800

cgt gag aca ctg gga coa cag ctg cig cic aac igg gga gta cea att 2448
Arg Glu Fhr Leu GE% Pre 6in Leu Leu %?g Asn Trp Gly Val g%g RF:!
80

gooc asg gel atg tat tac ote gag gaa cac age atg gty cat agg gac 2496
Ala Lys &ly ggg Tyr Tyr Leu Glu gég His Ser Met Val Eég Arg Asp
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<220> <223> Description of artificial sequence,
cagggtggac agttccocco attg-tootto accactatot40 <210> 15 <211> 40 <212> DNA
<213> Artificial <220> <223> Description of artificial sequence; hDl/ nD234
primer3 <400> 16 agat agtggt gaaggacaat ggggggaact gtccaccctg40 <210> 16
<2138t 3¢ c£21gP adNKs<E et Ang tfd cdgadpt <d2Q@ke «a28® Desdd ption of artificial
seqirande;Leh By A8 Netilewlas g0b» 36 Gpdacfug¥ay tgtggtttge tcattaatac
ctctgottd@@ <210> 17 <Pf1> 49 <212> <213> Artificial <220> <223>

Desgdal fik 149D o8f g8 kdtf da6 112k 8L aMeRResat Nk aBD23At1Ar | messdy <400) 17 gggagatctg
Ccotimaisp dhe Gagdaichlaakspdac det Etcgbroatpgtigetgpdb k210> 18 <211> 38 <212> DNA
<213> WPtificial <2285 <223> Descr§¥tion of artificial sequence: hD1l/nD234
Pri pRr 6o 54003 18 SRAKIGEL Gtt YO8t 119Gk GRL LARLACC tRl@ot t g38

beu His Ser Glu Ala Lys Thr Pro ile Lys Trp Het Ala Leu Glu Ser
870 875 880

h01/ n0234 prinmer2 <400> 14

865
ate cac ttt ggg aaa tac aca cac ceg aglt gat gto tge agl tac ggi 2688
|le His Phe &ly Lys Tyr Thr His &in Ser Asp Val Trp Ser Tyr Gly
885 890 845
gta acs gttt tpg pap tig atg acc ttc ggg gca gag cooc fac gZos EQE 2736
Val Thr Yal Trp Glu Leu Met Thr Phe Gly Ala &lu Pro Tyr Ala Gly
900 805 910
cta cga sotg got gaz ata ooz gac otp otg gag asg gga gag ogg tta 2784
Leu Arg Leu Ala Glu lle Pro Asp Leu Leu Glu Lys Gly Glu Arg Leu
M5 8920 625

pea cag ooc cag ate tge ace atl gac gte tac stg gitc atg pgtc aag 2832
Ala Gin Pro Gln ke Cys Thr |le Asp Val Tyr Het Val Mef Val Lys

830 935 340
tgt tee atg att gac gag aat ati cgc cca ace it aaa gas ofg gcc 2880
Gys Trp ¥et Ile Asp Glu Asn |le Arg Pro Thr Phe Lys Glu Leu Ala
945 350 855 G50
aat gag ttt acc agg alg gooc oEg gec coe ooa sgg tat cig gte ate 2828
Asn Glu Phe Thr Arg Het Ala Arg Asp Pro Pro Arg Tyr Leu Val lle

965 570 975
aag aga gog agt ggg oot gga aia oot col goa gos gag cca tet got 2975
Lys Arg Ala Ser 6iy Pro Gly Ile Pro Pro Ala Ala Glu Pro 3er Ala
980 985 290
oty age acc aaa gag ttg cag gat pgca gag oty gsg coa gac ctg gac 3024
Leu Ser Thr Lys Glu Leu Gin Asp Ala Glu Leu Glu Pro Asp Leu Asp
895 1060 1065

ctc gac ota gac gtz gag gta gaa gag gag gec ofE  gog ace aca 3048
Leu Asp Leu Asp Wal Glu Val 6Glu &y Giu Gly teu Ala Thr Thr

1010 M5 1020
ot gat ot geo cle see ttg cci aca gga acg oft acc cpg coa 3114
Leu 8ly Ser Ala Leu Ser Leu Pro Thr Gly Thr Leu Thr Arg Pre

1026 1030 1035
cet gEg  ags cag agt oft tta agi oot tep tot gga tac atg coo 3158
Arg Gly Ser Gin Ser iau Leu Ser Pro Sar Ser €iv  Tyr ¥et Pro

1640 1045 1050
aty aac oag age aac oit gpg pag pet tpt ctg gat tot gog ghtt 3204
Met Asn Gin Ser Ash Leu Gly Glu Ala Cvs Lew Asp Ser Ala Val

10655 1060 1065
ttg gzg get cgo gaa cag ttc toc cgt cee ate tet oty cac cog 3249
Leu Gly Gy Arg Glu 6in Phe Ser Arg Pro lle Ser Leu His Pro

1070 1075 1080
sto cea cogg gEg cgi caa acg toa gag tea toa gag  ggo cat gle 3204
Fie Pro Arg Gly Arg Gln Thr Ser Glu Ser Ser Glu 6Gly His Val

1085 1080 1085
acg ggc tet pgag got gaa cte oaa pag aga gta tca atg tgt age 3339
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<210> 19 <211> 49 <212> DNA <213> Artificial <220> <223> Description of
artificial sequence; hD12/nD34 prinmerl <400> 19 gggagatctg ccgcoaccat
gagggcgaac gacgct ot gc aggt gct gg49 <210> 20 <211> 40 <212> ONA <213>
Artificial <220> <223> Description of artificial sequence; h012/ nD34
pritrr@y<48081u20a 6210y @h ®@alte v405s:21R% cNAr<213> Artificial <220> <223>
Descriyb® on of artifiléd¥hal sequence: THB12/ nD34 priner3 (400> 21 ottgtggggg

actat gt cco_aaagcct gt g _aggag <210> <2113 <212> DNA <213>
B e oL R0 3 el D SR 0 8 Bl senoe: 11010/ 034
primerd4i1x400> 22 gggaeégcgtg tgtggtttigd tcattantac Actgettg39 <210> 23 <211>
49 <212> DNA <213> Artificial <€20>

tac cat tog cag cga cac ages oip ottt act coc gte ace cog cle 3429

Tyr His Ser iln Arz His Ser Leu Leu Thr Pro Val Thr Pro Leu
130 1135 1140

teo occa ooa ppe tia pap gaa pap pat pge aat pet iat pic atg 3474
Ser ?iZB Pro fily ieu &lu ?égﬁ Giu Asp Gly Asn ?{gs Tyr Val Met

6 ass 3h19
y Thr

coa gat acp cac oto aga get aca too tol too cgpr paa
Pra Asp Thr His Leu Arg Gly Thr Ser Ser Ser Arg Glu
1180 1165 1170

frel i
—{F

ctt teg toa gta ggt ote agt teot gte otg ppt ace pgaa gag gas 3564
beu Ser Ser Val Gly Leu Ser Ser Val Leu Gly Thr 4Glu Glu Glu
1175 1180 1185

gat gan  gab gag pap tat gaa tac ate aac cge asg agg age get 3600
Asp ?%EO Asp 6lu Glu Tyr ?{SS Tyr Het Asn Arg %580 Arg Arg Gly

age cog got cgg ooe coo aga oot get teo olp gea pag olg gee 3654
Ser Pro Ala Arg Pro Pro Arg Pro Gly Ser Leu Glu Glu Leu Gly
1205 1210 1215

tat gag tac atg gat gtz get teca gac ote agi got tot otg gpe 3659
Tyr Glu Tyr Met Asp Val Gly Ser Asp Leu Ser Ala Ser Leu Gly
1220 1225 1230

agt asg cag apt tge cea ote ocat coc atg geo ate glg coc tot 3744
Ser Thr Gln $Ser Cys Pro Leu His Pro Mst Ala 1le Val Pro Ser
1235 1240 1245

got gge  acg act cea gat gap pac tat paa fac atg aac cgo agg 3789
Ala 6ly  Thr Thr Pro Asp Glu Asp Tyr Gla Tyr Met Asn Arg Arg
1250 1205 {2680

cgt get  gop ggc g
Arg Gly Als Giy 8
1265

gl too
by

gpa gee gat tat gea got atg gep gco 3834
Ser ?Iy aly

Asp Tyr Ala Ala Net Gly Als
270 12715

tegc oea goa got gea caa ggp tat pag gas alp cga got tte cag 3879
Cys Pro Ala Ala Glu BIn Gly Tyr Giu Glu ¥et Arg Ala Phe GIn
1280 1285 1290

gz cet  gga cat caa goo coe cat gtt ocgl tat gee copge ctc aaa 3924
ly Pro Gly His GIn Ala Pro His Val Arg Tyr Ala Arg Leu Lys
1285 1308 - 1305

act ctg opt apgt tla gam gec ast gac too goo tiL gac aac coo 3055
Thr Let Arg Ser Leu Glu Ala Thr Asp Ser Ala Phe Asp Asn Pro
1310 1315 1320

gat tac tpe cat ago =gy ott tic cot aag got sac gec cag aga 4014
Asp Tyr Trp His Ser Arg Leu Phe Pro Lys Ala Asn  Ala Gin Arg
1325 1330 1335

agtt tga 4020
e

210> 5
19



<223> Description of artificial sequence; 11012/ n034 priner5 <400> 23
gggagat ct g ccgecaccat gagggcgaac gacgutage aggtgctgg49 <210> 24 <211> 39
<212> DNA <213> Artificial <220> <223> Description of artificial sequence;
h012/ nD34 prinmer6 <400) 24 gggacgcgtg tgtggtttgce tcattaatac ctetgottg39
<21@#125138211> 49 <212> DNA <213> Artificial <220> <223> Description of
zﬂt1%3bﬁgﬁ sequence: hD123/nD4 primerl <400> 25 gggagatctg cegocaccat
gagtfdodud t ct go aggt got gg49 <210> 26 <21> 41 <212> DNA <213>
Artygbiciml <220> 30 <223> Description of artificial sequence; 10123/ nD4

primer2 <400> 26 acioattotc oca{gag%cog attatgcttg atgtctagtc g41 <210> 27
<213 Sen Al 1 b BN 49y S0 Xk kg”i i dfhe Law b %?213@ Description of artificial
sequence; hEn2§/n04 prinmer3 <400> 27

Ala Arg Gly Ser 8iu Met Gly Asn Ser Gln Ala Vai Gys Pro Gly Thr
20 25 30
Leu Asn 8ty Leu Ser Val Thr Gly Asp Ala Asp Asn GIn Tyr Gin Thr
35 49 45
Lay Tyr Lys Leu Tyr €iu Lys Cys Glu Val Val Met Gly Asn beu Glu
0] 55 60

He Val Leu Thr Gly His Asn Ala Asp Leu Ser Phe Leu GIn Trp ile
i) 70 15 50

Arg Glu Val Thr Gly Tyr Val Leu Val Ala Met Asn Giu Phe Ser Val
85 ao 95

Leu Pro Leu Pro Asn Leu Arg Val Val Arg Giy Thr Gln Yal Tyr Asp
100 105 110

GEy Lys Phe Ala 1ie Phe Vat Het Leu Asn Tyr Asn Thr Asn Ser Ser
115 120 125

His Ala Leu Arg 6ln Leu Arg Phe thr Gln Leu Thr Glu Ile Leu Leu
130 1356 140

ly GEy Val Tyr ile Giu Lys Asn Asp Lys bey Cys His Met Asp Thr
45 150 165 160

|le Asp Trp Arg Asp ile Val Arg Val Pro Asp Ale Glu lle Val Val
165 170 175

Lys Asn Asn Gly GEy Asn Cys Pro Pro Cys His Glu Vai Cys lys Gly
i 185 180

ly

80

Arg Cys Trp Gly Pro Gly Pro Giu Asp Cys Gin |le Leu Thr Lys Thr
185 200 205

11e Cys Ala Pro Gln Cys Asn Gly Arg Cys Phe Gly Pro Asn Pro Asn
210 215 220

Gin Cys Cys His Asp Glu Cys Ala Gly Gly Cys Ser Gly Pro Gln Asp
775 230 235 240

Thr Asp Gys Phe Ala Cys Arg His Phe Asn Asp Ser Gly Ala Qys Val
245 250 255

0



cgact agaca tcaagcataa tcggoototg ggagaatgog t41l <210> 28 <211> 39 <212> DNA
<213> Artificial <220> <223> Description of artificial sequence; hD123/ nD4
prinmer4 <400> 28 gggacgcgtg tgtggtttgc tcattaatac ctotgettg39 <210> 29
<211> 49 <212> DNA <213> Artificial <220> <223> Description of artificial
sequence; 0123/ nD4 primer5 <400> 29 gggagatctg ccgccaccat gagggcgaac
gactyeties Ges Hipgblgatyg49u dai Gyrsendys lsu %?l!’ 9?1%9 IBNA <213> Artificial <220>
<223> Description of arti£¢i al sequencéﬁ hD123/ D4 priner6 <400 30
actagtottg tcatcgtcgt ccttgta27 <210> 31 <211> 30 <212> DNA <213>
Artiliires dkn REPM: H2A3% Thesor iMptileriipfVablbed Yalchlal sequence: nkRvP1 priner
<400> 31 #% gaagctet tgdéhatggg tgaagt?Pyat 30 <210> 32 <211> 30 <212> DNA
<213> Artificial <220> <223> Description of artificial sequence' nkRyP2

pri smrggﬁsMHiSBRsng%agé%g gal @sd Gt Iz-gagmntcyw& lg&tzemgt 30

Gys Pro Ala Asp Lys Het Glu Val Asp Lys Asn Gly Leu Lys ¥et Cys
205 310 315 320

Glu Pro Cys Arg 4ly Leu Gvs Pro Lys Ala Gys Glu Gly Thr &1y Ser
325 330 335
Gly Ser Arg Tyr Gin Thr Val Asp Ser Ser Asn [le Asp Gly Phe Val
348 345 359

Asn CGys Thr Lys [le Leu Gly Asn Leu Asp Phe Leu {le Thr 6lv Leu
355 360 355

Asn Gly Asp Pro Trp His Lys tle Pro Ala Leu Asp Pro Glu Lys Leu
378 K¥E 380

Asn Val Phe Arg Thr Vat Arg Glu lle Fhr Gly Tyr Leu Asn fle Gln
385 380 365 400

Ser Trp Pro Pro His Met His Asn Phe Ser Val Phe Ser Asn Leu Thr
405 419 415

Tar |le Gly Gly Arg Ser Leu Tyr Asn Arg Gly Phe Ser Lsu Leu lle
420 475 430

Bet Lys Asn Lsu Ash Val Thr Ser Leu Gy Phe Arg Ser Leu Lys Glu

436 440 445
ile Ser Ala Gly Arg Val Tyr lle Ser Ala Asn Gln Gin Leu Gys Tyr
450 455 460

His His Ser Leu Asn Trp Thr Arg Leu Leu Arg Gly Pro Ala Glu &lu

465 470 475 480

Arg Leu Asp 1le Lys Tyr Asn Arg Pro Leu Giy Glu Cys Val Ala Glu

485 £30 495

Gly Lys Val Cys Asp Pro Leu Oys Ser Ser Giy Gly Cys Irp Gly Pro

500 505 510

Gly Pro Gly Gln Svs Leu Ser Oys Arg Asn Tyr Ser Arg 8iu Gly Val
515 520 525

Z1



<210> 33 <211> 32 <212> DNA <213> Artificial <220> (223> Description of
artificial sequence: ml-Rvl pr mar <400> 33 sattgtoga cckyggtsyt

got ggcyggg tg32 <210> 34 <211> 34 <212> DNA <213) Artificial <220> <223>
Description of artificial sequence: ml.1-Rv2 prinmer <400> 34 geacacyrct
ggacaoggatr geatacagag | tike 684 6200>Pr3hr £ ALl Phe2Va1<212> DNA <213> Artificia
<220> 53023> Descri pt3én of artifichll sequence; 8E04618 prinmer <400> 35
t ot at at aag cagagot ggg tacgtoc27 <210> 36 <211> 27 <212> DNA <213>

A”Hf'{ﬁha]dla‘ﬁ?@@?s F%2Rd7 dPeHed bRf bancyfeiapkd filcch@l sequence; 8E01783 pri mer
<40e4s 36 ggtacgt gss ccgtcagate §fibct gga27 <21086037 <211> 41 <212> DNA <213>

Artificial <220> <223> Description of artificial sequence: 116311c-SallU
pri pBr+< a a ggtecttato t41 <210> 33
e N S T G R Rl

cl al

Ala His Phe Arg Asp Gly Pro His Cys Val Asn Ser Gys Pro His Gly
580 h85 580
le Leie &ly Ala Lys Gy Pro lle Tyr Lys Tyr Pro Asp Alz Gin Asn
555 600 605
G|y Cvs Arg Pro Oys His Glu Asn Cys Thr 8In Gly Cys Lys Gly Pro
610 815 620

Gy Leu Gin Asp Cys Leu Gly Gln Ala 8lu Val Leu Met Ser Lys Pro
825 635 640

His Leu Ya! |le Ala ¥al Thr Val @iy Leu Thr Val Hle Phe Leu lig
645 650 655

Leu Gly Gly Ser Phe Leu Tyr Trp Arg Gly Arg Arg He Gln Asn lys
660 665 670

Arg Ala Met Arg Arg Tyr Leu Glu Arg Gly Glu Ser ile Glu Pro Leu
815 680 685

Asp Pro Ser Glu Lys Ala Asn Lvs Val Leu Ala Arg |le Phe Lys Glu
B850 695 700

Thr Glu Leu Arg Lys Leu Lys Val lLou Gly Ser Gly Val Phe Gly Thr
75 Ho 715 120

Val His Lys &Iy 1le Trp Fle Pro Glu Gly Glu Ser lie Lys |le Pro
125 130 735
Val Cys |le Lys ¥Yal |le Glu Asp Lys Ser &ly Arg Gin Ser Phe Gin
740 745 750

Ala Val Thr Asp His Met Leu Ala Val Gly Ser Leu Asp His Ala His
758 760 765

[le ¥al Arg Leu Leu Gly Leu Oys Pro Gly Ser Ser Leu Gin Leu Val
T 115 780

Thr Gin Tyr Leu Pro Leu Gly Ser Leu Leu Asp His Val Arg Gin His
785 790 745 800

Arg Glu Thr Leu Gly Pro Gln Leu Leu Leu Asn Trp Gly Val Gin Ile
22



<220> <223> Description of artificial sequence; 11531.10-NhelL prinmer <400>
38 ctagctaget gaggagactg tgagagtggt gcct34 <210> 39 <211> 38 <212> DNA
<213> Artificial <220> <223> Description of artificial sequence;
1153Lc-Bglii prinmer <400> 39 gaagatctot caccatgagg gtocttgctg agctoot g38
<210> 40 <211>8041 <212> DNA #|213> Artificigik <220> <223> Descri ption of
artificial sequence; 1153Lc-6si V1l prinmer <400> 40 agagagagag cgtacgtotg
att g <2.1.0> < . 4 2> DNA <213> Artificia
<2z‘%‘éﬁ%%E&@%e@g?%ﬁ%%ﬁﬁ%géﬁ'% %E?i”.egﬁg'igau%ﬁéé 920104Hc- Sal | U pri mer <400>
41 acgcgtcgac ctcaccatga aagtgttgag tctgttgtac c4l <210> 42 <211> 35 <212>

s2dsbg bt 5\ hobe s oatale ' Ghufloccan | gactgagar foens
|

<210> 43 <211> 44 <212> <213> Artiticial <220> <223> Description of
artificial sequence; 920104Lc-Bglil primer
Ala égg Phe Gly Val Ala ggg Leu Lsu Pro Fro ggg Asp Lys CGln Leu

Leau His Ser Glu Ala Lys Tiar Pro |le Lys Trp Met Als Leu Glu Ser
265 gic 875 880

tie His Phe Gly Lys Tyr Thr His &ln Ser Asp Val Trp Ser Tyr Gly
885 890 895

Val Thr Val Trp Glu Leu Met Thr Phe Gly Ala Glu Pro Tyr Ala Gly
900 905 a10
Leu Arg Leu Ala Glu 1le Pro Asp Leu Leu Glu Lys Gly Glu Arg Leu
915 820 925

Ala Gin Pro 6ln Fle Cys Thr lle Asp Val Tyr Met Val Met Val Lys
930 635 940

Gvs Trp Met |le Asp Giu Asn lle Arg Pro Thr Phe Lys Glu Leu Ala
045 250 955 960

Asn Glu Bhe Thr Arg Met Ala Arg Asp Pro Pro Arg Tyr Leu Vai lle
965 870 975

Lys Arg Ala Ser Gly Pro Giy ile Pro Pro Ala Ala Giu Pro 3er Ala
880 085 290

Leu 8er Thr Lys Glu Leu Gin Asp Ala Giu Leu Glu Pro  Asp Leu Asp
8856 1000 1005

leu Asp Leu Asp Val Glu VYal Glu Glu Glu 8ly Len Ala Thr Thr
1010 1015 1020

Leu Gly Ser Ala Leu Ser Leu Pro Thr Gly Thr Ley Thr Arg Pro
1025 1030 1035

Arg 81y Ser Gln Ser Leu Leu 8er Pro Ser Ser Gly Tyr Met Pro
£1040 1045 1650

Ret Asn Gln Ser Asn Leu Gly Giu Ala Oys Leu Asp Ser Ala Val
1055 1060 1065

Leu Gly Gly Arg Glu Gin Phe Ser Arg Pro Fle Ser Leu His Pro
1070 1075 1080
73



<400> 43 <210> 44 <211> 46 <212> DNA <213> Artificial <220> <223>
Description of artificial sequence: 9201041.0-Bsi W priner <400> 44
agagagagag cgtacgttte autccagot tggtcccagc acogaad6 <210> 45 <211> 44 <212>
DNA <213> Artificial <220 <223> Description of artificial sequence; 1126
[le-Sall O prinmer <400> 45 acgcgtcgac ot oaccat ga acttcaggct cagottgatt
ttccdd <210> 46 <211> 37 <212> DNA <213> Art|f|C|aI <220> <223> Description
of h‘ret?*’g él’gaﬁ'ys@’édﬂﬁc% Sef dp U et Iﬁﬂfeffé? di'y kbt V&l200> 46 ctagot agot goagagacag
tgaccag gt coottgg37 <%)10> 47 <211> g <212> DNA <213> Artificial <220>
<223> Description of artificial sequence; 1126Lc-Pneill primer <400> 47
agofhrt ﬁera&béc@tﬁc(%luée%t glaaifttige Vet gg&d@@&vs 4ta ggt gc48 <210> 48 <211> 42
<212> <213> Artifilti al <220> <2 Description of artificial sequence;
1126Lc-Bsi W prinmer <400> 48 agagagagag cgtaogtttt atttccagot tggtccocce

t 04%er ?5%5 Ser Arg Ser Arg ??Eﬂ Pro Arg Pro Arg ?%ES Asp Ser Als

Ser Gin Arg His Ser Tar Pro Leu

Tyr His
1 1135

is tett Leu Tht Pro Val
130 1140
Yal Mst

Ser Pro Pro Giy Leu Glu Glu Glu Asp Gly Asn Gly Tyr
1145 1150 1156

Ser Ser Ser Arg Glu Gly Thr

5 1170

Pro Asp Thr His Leu Arg ?

1150

Thr  Glu
1185

Sar Ser Giu Glu

1180

Leu Sar Ser Val fiy Leu Yal Lsu Gly
1175

Asp Glu Glu Tyr Glu  Tyr

1195

Bet Asn Arg Lys Arg Arg Gly

Asp 8
’ 1 1200

Fu
180

Ser Pro Ala Arg Pro Pro Arg Pro Leu Gly

ity Ser Leu G
1205 1219 1

Asp Leu Ser Ala Ser Leu Gly

5 123G

Tyr Glu Tyr Met Asp Val G
1220 i

Thr
1235

Fia Val
1245

Leu His Pro Met Ala Pro Ser

1240

Ser Gin Ser Cys Pro

Ala ? y Thr Thr Pro Asp Glu Asp Tyr Gilu Tyr Met Asn Arz Arg

I
250 1259 1260

Arg ? % Ala Gly Gly Ser Gly Gly Asp Tyr Ala Ala Met Gly Ala

I
265 1270 1275

Pro Ala Ala Glu &in

Cys
1280

Gly Pro &y His Gln

1295

Thr Leu Arg Ser Lew

1310

Asp Tyr Trp His Ser
1325

Gly Tyr Glu Giu Met
1285

Ala Pro His Yal Arg Tyr

1300

Glu Ala

1315

Thr Asp Ser Ala

Arg teu Phs Pro Lys Ala
1330

Arg Ala Phe Gin
1290
Ala Arg Leu Lys
1305

Phe Asp Asn Pro
1320

Asn  Als Gin Arg
1335

24



<210> 49 <211> 43 <212> DNA <213> Artificial <220> <2237 Description of
artificial sequence; 1251111c-Sall U prinmer <400> 49 acgcgtcgac ctcaccatgg
getggagotg gate-Mott ttc 43 <210> 50 <211> 36 <2127 DNA <213> Artifici al
<220> <223> Description of artificial sequence; 12511Hc-NhelL prinmer <400>
50 ctagctagct gcagagacag tgaccagagt occttg36 <210> 51 <211> 44 <212> DNA
<21Btke Artificial <220> <2237 Description of artificial sequence;
12511Lc-Bgll11l primer <400> 51 garigatctct caccatggag acagacacac tcctgctatg
ggt g44 <210> 52 <211> 42 <212> DNA <213> Artificial <220> <223> Description
of antyfecial sequence; 12511Lc-BsAill primer

Q11> 643

212> PRT
213> Artificial

220>
(723> Description of artificial sequence; exirecellular region of mouse
arbB3

400> 6
Met Ser Ala fEle gly Thr Leu Gln Val %gu dly Phe Leu Leu ?gr ey
1

Ala Arg Gly Ser Giu Met Gly Asn Ser Gin Ala Val Gys Pro Gly Thr
20 Z5 K0
Leu Asn Gly Lew Ser VYal Thr Gly Asp Ala Asp Asn GIn Tyr GIn Thr
35 40 45
Ley Tyr Lys Leu Tyr 8iu Lys Gys Glu Val Val ¥et Gly Asn Leu Glu
50 55 60

He Val Leu Thr Gly His Asn Ala Asp Leu Ser Phe Leu GIn Trp lie
6% 70 75

Arg Glu Val Thr Gly Tyr ¥Yal Leu Val Ala Met Asn Glu Phe Ser Val
B5 90 95

bait Pro Leu Pro Asn Leu Arg Val Val Arg &ly Thr Gln VYal Tyr Asp
100 145 110

Gly Lys Phe Ata ile Phe Val Met Leu Asn Tyr Asn Thr Asn Ser Ser
116 129 125

His Ala Leu Arg Gin Leu Arg Phe Thr 61n Leu Thr Giu lle Leu Leu
120 13b 140

Iy Gly ¥al Tyr lle Glu Lys Asn Asp Lys Leu Cys His Met Asp Thr
45 150 155 180

fie Asp Trp Arg ?sp tle ¥al Arg Val Pro Asp Alz Glu [le Val Val

al
65 170 175

Lys Asn Asn 61y Gly Asn Oys Pro Pro Cys His Glu Val Gys Lys Gly
180 185 150

Arg Cvs Trp Gy Pro Gly Pro Glu Asp Cys Gin 1le Lew Thr Lys Thr
i 19% Y ! 700 205

lle Cys Ala Pro GIn Cys Asn Gly Arg Cys Phe 61y Pro Asn Pro Asn
25



<400> 52 agagagagag cgtacgtttg ataccagot tggtgoctco ac42 <210> 53 <211> 414
<212> DNA <213> Mus nuscul us <220> <221> CDS <222> (1), , (414) <400> 53
atg gas tgg ago ggg gto ctt ate ttt etc ctg tca gta act gca ggt48 Met du
Trp Ser Sly Val Leu Ile Phe Leu Lau Ser Val Thr Ala Ay 151015 gtc cac tee
cag gtagpcag ctg cag zmg tot gga gakigag ctg gtg agg96 Val H's Ser G n Val
Gn Leu dn A@n Ser Ay Ala Qu Leu Val Arg 202530 cot ggg act tca gig aag

at a ! t 44.bro Gy Thr Ser Val Lys Met Ser
%;E%g k?“ H%lgs;’%%g C%A'#Erﬂf gﬁ%ﬁ%ﬁb%y %’Et tEéﬁtac tgg ata gtt tgg gta aag
cag agg cct gga cat ggc ott192 Thr ken Tyr Trp Ile Val Trp Val Lys Gn Arg
Pro y Hi s 50 56 t .09 att tac Gag gga agt ggt cat
act MEAEP O ?@c%g % helf %%@Lv Fa&‘gqlg Pro Ay Set Ay His Thr M
Tyr M 657075BO gag sag tto sag ggc sag gcc sea ctg act gca gao ace tee too

ago288 G u Lys Phe Ly ¥ Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser
Pro Arg Cys 228 Ala Pro Leu Val yr sn Lys Leu The 598 Gln Leu

Ghe Pro Asn Pro His |le Lys Tyr Gln Tyr Gly Gly Val Cys Val Alz
275 280 285

Ser Cys Pro His Asn Phe Val Va! Asp Gln Thr Phe Oys Val Arg Ala
290 295 300

Gvs Pro Ala Asp Lys Met Glu Val Asp Lys Asn Gly Leu Lys Met Gys
305 30 s 320

Glu Pro Cys Arg Gly Leu Cys Pro Lys Ala Cys Glu Gly Thr Gly Ser
325 330 335

Gly Ser Arg Tyr Gin Thr Val Asp Ser Ser Asn lle Asp Gly Phe Val
349 245 360

Asry Gys Thr Lys |le Leu Gly Asn Leu Asp Phe Leuw Ile Thr ély Leu
355 360 365

Asn Glv Asp Pro Trp His Lvs lle Pro Ala Leu Asp Pro Giu Lys Leu
370 375 380

Asn Val Phe Arg Thr Val Arg Glu {le Thr 8ty Tyr Leu Asn |le Gin
385 390 395 400

Ser Trp Pro Pro His Met His Asn Phe Ser Val Phe Ser Asn Leu Thr
405 410 415

Thr ile Gly Giy Arg Ser Leu Tyr Asn Arg Gly Phe Ser Lau leu lle
420 425 430

Met Lys Asn Leu Asn Yal Thr Ser Leu Gly Phe Arg Ser Leu Lys Glu
435 440 445

Ile Ser Ala Gly Arg Val Tyr lle Ser Ala Asn Gin Gln Leu Cys Tyr
450 455 460

His His Ser Leu Asn Trp Thr Arg Lau Leu Arg Gly Pro Ala Glu Glu
465 470 475 480

Arg Leu Asp 1le Lys Tyr Asn Arg Pro Leu Giy Glu Cys Val Alz Glu
435 490 495
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859095 sea gee sac atg cag etc age ago ctg sea tot gag gee tot gee att 336
Thr Ala Mh Met G n Leu Ser Set Leu Thr Set GQu Asp Ser Ala Ile 100105110
tat tee tgt gta age act ate aac tac gat ggt age tac goo tea tgg384 Tyr Tyr
Cys Val My Pro Ile Mh Tyr Asp Ay Ser Tyr Asp Tyr Trp 115120125 ggc caa ggc
ace act oto sea gtc too tea4l4 Gy Gn Ay Thr Thr Leu Thr Val Ser Ser
130135 <210> 54 <2117 138 <212> NT _<213> MJs puscul us <400> 54 Met A u Trp
Ser Gl ys\iaf ggdsn Broph ¥a SeedersBlY Y4 YTHER APa™8y 151015 val Hi's Ser Gn
Val G n Leu n Gn Ser Ay Ala Au Let"’ Q/al Arg 202530 Pro Ay Thr Ser Val
Lys Met Ser Cys Lys Ala Ala Gy Tyr Thr Phe 354045 Thr Wh Tyr Trp Ile Val
Tr pGMaIFrGIé%S 6B GysvigeuPhes SFWHASN SirySareie505560Val u Trp 1le Ay Asp Ile Tyr
Pro Sly P Gy H's Thr Rsn Tyr Asn 9075B0 G u Tys PMLys Ay Lys Ala Thr
Leu Thr Ala Asp Thr Ser Ser Set 859095 Thr Ala Mh Met G n Leu Ser Ser Lou
Thr ¢RevalGhu HAS BySasn W aielil n BOO E06AD0ArEYatu Pg VQys Val My Pro Ile M Tyr Asp
Sly Seb30Tyr Asp Tyr $p 115120125 540

Mis Glu Ala His Oys Phe Ser Cys His Pro Glu Oys Gin Pro Met Glu
545 550 Y1) 560

Gly Thr Ser Thr Cys Asn Giy Ser Gly Ser Asp Ala Cys Ala Arg Cys
565 B0 575
Ala His Phe Arg Asp Gly Pro His Cys Val Asn Ser Oys Pro His Giy
580 585 580
Ife Leu Gly Alaz Lys Gly Pro ile Tyr Lys Tyr Pro Asp Ala Gln Asn
585 600 605
Glu Cys Arg Pro Cys His Glu Asn Cys Thr Gin Gly Cys Lys Gly Pro
§10 636 620

Glu Leu Gln Asp Cys Leu Gly GIn Ala Glu Val Leu Ket Ser Lys Pro
625 630 635 840

His Leu Val

210> 7

<Ztt> 33

<2t2> DNA

283> Artificiazl

<220> o .
£223> Descrption of artificial sequence; rherbB3 prtmer!

<A00> 7
gopertacen tgaggecgan cgacgotalg cag 33

<210> 8

211> 33

212> DHA

213> Artificial

220> )
293> Description of artificial sequence; rherbB3 primer2

<400> 8
gotetagatg teagatgeet tiigecgaetc age 33

<210> 3§
1> 32
212> DNA

27



Ay Gn Sly Thr Thr Leu [hr Val Ser Ser 130135 <210> 55 <211> 381 <212> DNA
<213> Mus nuscul us <220> <221> GUS <222> (1)(381) <400) 55 atg agg gto ctt
gut gag etc ctg ggg ntg ctg ctg ttc tgc ttt tta48 Met Arg Vol Leo Ala Qu
Let' Lou Ay Lou Lou Lou Phe Cys Phe Leu 151015 ggt gtg aga tgt gac ate cog
at Kzsme edifidiat cca too agt ctg tut96 Ay Val Arg Gys Asp Ile G n Met Mh
G Qﬁ%%r Pro Ser Ser Lou Ser 202530 gca toe ett gga gas aca att acc ate act
tgc é t : 144 e L, . Thr Ile Thr Iie Thr Cys Hi s
Al a<2 er %gcﬁ'ﬁ%&%ggﬁtgﬁgﬁ %ﬁ&aﬁs’t the’ébgytﬁﬁaﬁggggﬁt gg tac cag cag aaa con gga
aat<4a8xt %ot 192 Ile Asn Val Trp Let' Ser Trp Tyr Gn Gn Lys Pro Ay M lle
Pr 05e8gSiE0 fatkbcee® EA98Rtchi%i® at aag got too aac ttg cd#c ace ggc gtc con
tea240 Lys Leu Lou Ile Tyr Lys Ala Sr M Let' His Thr Ay Val Pro Ser
65787®30jpagg ttt agt ggo agt gga tot gga aca ggt tto sea tta ace ate ago288
A 34

<212> DNA
213> Artificial

220>
<223> ODescription of artificial ssquence: rherbB3-GST arimer?

400> 10
geggetacet gteagateee tttiecogat cage 34

210> 11

C11> 45

<212, DHA

213> Artificial

220>
{223> Dascription of artificial sequence. mouse erbB3-GS8T primerl

400> H
ggpapatcip ccancatgay tgogetiges asctetgeage tgoty 45

210> 12
211> 39
212> DNA
213> Artificial

z2a0>
<223> Description of artificial sequence. mouse erbB3-GST primerd

<4005 12
gegacgegty tetggtttac teattaatac ctotgetty 30

<210 13

211> 49

212> DNA

213> Artificial

<220
€223> Description of artificial sequence. hD1/mb234 primerl

CA00> 13
geeapatoty cogocaccat gaggpogaasc gacectotge aggtgchgy 48

<210> 14
211> 40
212> DNA
213> Artificial

220>
223> Desoription of artificial ssquence: hD1/mbD234 primer?

Qoe> 14
caggetegac agttecoocos attgicette ascactatet 40
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Arg Phe Ser Ay Sr Ay Ser Ay Thr fly Phe Thr Lou Thr Ile Ser 859095 age
ctg cag act gaa gac att gee act toe tac tgt caa cag ggt caa336 Ser Let' Gn
Pro Qu Asp Ile Ala Thr Tyr Tyr C¢ys Gn Gn Ay Gn 100105110 agt tat cot
cgg acg tto ggt gga ggc acc sag ctg gas atc aga38l Ser Tyr Pro Arg Thr Phe
Ay«shy @y Thr Lys Leu Gu Ile Arg 115120125 <210) 56 <211> 127 <212> PRT
<21&1M) musoul us <400> 56 Met Arg Val Leu Ala Qu Leu Leu Ay Leu Leu Leu
Pheqﬁ%% Le 151015 fly Val kg Cys Asp Ile Gn Met Asn G n Ser Pro Ser
Ser Agy 51539530 Ala Ser Lou Gy Asp Thr lie Thr Ile Thr Cys Hs Ala Ser
G n¢Agn 354045 1le Mn Val Trp Leo Ser Trp Tyr Gn Gn Lys Pro Ay M Ile

Pr o<23855B8criygon ef 'artiéivis | esdfgnce LY /mR# Sdperfh Len His Thr fly Val Pro Ser
657 E80§§rg Phe Ser Gy Ser Ay Ser fly Thr Ay Phe Thr Lou Thr Ile Ser

859 loahQUoaH Red2bhald Fte@asﬁcﬂgl e Ala Thr Tyr Tyr &s Gn Gn Ay dn
100105110 er Tyr Pro Arg Phe Gy Gy Ay Thr Lys Leu Gu lle Arg

iU

11>
212> DNA
213> Artificial

220>
£223» Description of artificial seguence: hD{/mD234 primer4

400> 16
geeacgogte tetggtttge tcatiaatas ctotectte 39

210> 17

C11> 49

<212> DNA

213> Artificial

L2205
£223> Description of artificial sequence: hD1/mD234 primerd

406> 17
gegacgatety sogocaceat gagggogaac gacgctotge aggtgotps 49

210> 18

211> 38

212> DNA

3> Artifisial

2>
<223> Description of artificial sequence: hD1/mD234 primer$

400> 18 )
geacgogigt gtggittget cattaatace totgotty 38

210> 19

<231, 49

212> DNA

213> Artificial

<2
€223> Deseription of artificial sequence; hD12/mD34 primer]

<A00> 19
grgapatety cegecaccat gagggegasc gacgeteige aggligelss 49

Q219> 20

211> 40

212> DNA

213> Artificial

R
<7223> Description of artificial seguence; hD12/mD34 primer?

<400> 20
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<210> 57 <211> 119 <212> PRT <213> Mus nusoul us <400> 57 G n Val

A n Leu
Gn dn Ser Ay Ala 8lu Leu vVal Arg Pro Ay Thr 151015 Ser Val Lys Mt Sr
Cys Lys Ala Ala dy Tyr Thr Phe Thr M Tyr 202530 Trp lie Val Trp Val Lys

Gn Arg Pro Ay Hs Ay Lou Qu Trp Ile 354045 Ay %p Ile Tyr Pro Gy Ser
y I 13 beeihtdtUcdedtacadbe 505560 Lys Gy L Ala Thr Leu Thr Al a

¢ tﬁcc[é a%gé;b Ser Thr Ala Asn 65707580 Met A n Lou Ser Ser Lau Thr Ser
C]u Asp Ser Ala Ile Tyr Tyr Cys 859095 Val Arg Pro Ile Asn Tyr Asp Cy Ser
Tyr$2 EEyr Trp 6ly Gn dy 100105110 Thr Thr Leu Thr Val Ser Ser 115 <210>
58 SLppk 07 <212> PRT <213> Mus mmscul us <400> 58 Asp Ile G n Met Asn Gn
Ser ¢ifg0 HerfiGet Lou Ser Ala Ser Leu Gy 151015 Asp Thr Ile Thr Ile Thr Gys
HIS AIa Ser Gn M lle I\/h Val Trp 202530 Leu Sr Trp Tyr Gn Gn Lys Pro Ay

952 i%s?n%ﬁn ggrtL@g;, SeqaedARD 1 I3 pandkBa Ser Asn Leo His Thr Gy Val
Pro er Al Gy 505560

400> 21
cttetgezey actatgtoee aasgoctpty agggEgacEEy 49

L2900 22

211> 3%

<212y DNA
<213> Artificial

2%%%; pescription of artificial sequence. hD12/mD34 primerd

400> 22
gggecgopte trtegtttec toattastac ctotgetiy 39

100 23

<2i1> 49

212> DNA
913> Artificial

E%%gi Pesoription of artificial sequence. nDi12/mD34 primerd

Qo> 23
gegagatoty cogocaccat gagggcgaac gacgetetge aggtgetgg 48

10> 24

241> 38

212> DNA
218> Artificial

E%%g; Deser iption of artificial sequence. nD12/mD34 primer6

0o 24
éggacgagtg tgtegtitpge toattaatac ctotgelig 39

<210y 25

11> 48

<212> DNA
295> Aetificial

égggi Descripiion of artificial seguence. npi123/mb4 primerd

400> 23
gpgagately gegogaccal gaggEcgaac gacgetotge aggtaoctgs 44

210> 28

211> 41

<212> DNA
<213y Artificial

<2200 "



Ser Ay Ser Ay Thr Ay Phe Thr Leu Thr Ile Ser Ser Leu G n Pro 65707580

GQu Asp lie Ala Thr Tyr Tyr Cys Gn Gn Ay Gn Ser Tyr Pro Arg 859095 Thr
Phe dy Gy Ay Thr Lys Leu Qu Ile Arg 100105 <210> 59 <211> 5 <212> PRT
<213> Miu& musoul us <400> 59 Wn Tyr Trp Ile Val 15 <210> 60 <211> 17 <212>

PRT2¢81 Isd?h MSorhis et 1 | A40Q%en68 s gsAldenrTygr2Pro Ay Ser Gy His Thr M Tyr
Asn GJu Lys Phe Lys 151015 dy <210> 61 <211> 10 <212> PRT <213> Muis

“¥7ys?8<400 Pr.o p Ay Ser Tyr Asp,Tyr 1510 <210> 62
<21¥§“#§2 eedper o9 sk el PP <400) 62 His Ala Ser Gn M1 Ile M
Val Trp Leu Ser 1510

<0

RIt> 43

<212> DNA

213> Artificial

220>
<223> Description of artificial sequence: hD123/mD4 primerd

400> 27
cgactagaca toaagoatas toggooctoip ppagaatgce ¢ 41

210> 28

Q11> 39

<212> DNA

13> Artificial

<2200
{923> Deseription of artificial seauence; hD123/mD4 primerd

<400> 28
geracgegte tgtegettipe toattastac etetgetts 39

0> 29

11> 49

212> DNA

213> Artificial

220>
223> Description of artificial sequence: hD123/mD4 primerd

406> 28
geeagatety cogocacoat gagggogaac pacgetotge aggheetsg 49

210> 30

2> 27

<212» DNA

213> Artificial

<220%
{223> Description of artificial sequence: M23/mD4 primerd

400> 30
actagtotty fcategicgl cottgta 27

SCAL Y

211> 30

<212> DNA

213> Artificial

<220
223> Description of artificial sequence! mkRvPY primer

<A0G> 3t
tigaageiet tpacaatzgy tgasgitgat 30

210> 32
211y 36
{212> DKA

31



<210> 63 <211> 7 <212> NT <213> Mus nuscul us <400> 63 Lys Ala Ser M Len
H s Thr 15 <210> 64 <211> 9 <212> PRT <213> Mius nuscol us <400> 64 G n Gn
Ay Gn Ser Tyr Pro kg Thr 15 <210> 65 <211> 420 <212> DNA <213> Mus

muscul us <220> <221> CDS <222> (1).. (420) <400> 65 atg aaa gtg ttg agt otg
ttgetisu pigidikg aca pc att cot ggt ated48 Mat Lys Val Lou Ser Leu Leu Tyr
Len Leu Thr Ala Ile Pro Ay lie 151015 otg tot gat gta tag ctt cag gag tca

gga<2§§t c.Ghc aga. cct 96 Len Val @dn Lou Gn Gu Ser Ay Pro
a yYEEu E%g‘f”‘w%” %I#%rtéggééoset“%?”c?'a’“gk ﬁ{%t‘ﬁg 0 tut ntc ace tgc tot gto act ggc
tac@o #to act 144 Ser G n Ser Len Ser Len Thr Gys Ser Val Thr Gy Tyr Ser
PhestTente 3B 400Becdak cefgetersit tac tgg aao tgg site cgg ¥ag ttt oca gga sac aaa
ctgl92

210> 33

211> 32

212> DNA
213> Artificial

{290> )
£223> Description of artificial seguence. mH-Rvl primer

400> 33
attttgtoga cokygetsyt ectggoyegss tg 32

Q21 34
Qi 34
212y DNA
<21 Artifisial

<220% . _
223> Description of artificial seguence: md-Rv2 primer

A 34
geacacyrot ggacageeat coatocagag ficc 34

210> 36

<1y 27

<Z12> DNA

Q13> Artificial

L2205
223> Description of artificial sequence. SEG4518 primer

4b0> 3D
totatataay cagagotges tacetco 27

<210> 38

Q> 27

212> DHA

£213> Artificial

2207
<223> Description of artificial sequence: SEQ1783 primer

<400> 18
getaceigaas cogteagate gootgga 27

<Ay 37
(AR}

<212> DHA

213> Artificial

{220
£223> Description of artificial sequence; 1153H¢-8allU primer

400> 37
acgogtopac choaceatpy aaiggagegg ggtooitate t 4
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M Ay Tyr Tyr Trp Mah Trp He Arg Gn PMPro Ay M Lys Leu 505560 gaa tgg
atg ggc tau ata ago tan gat ggt aac ant age tat aau cca240 Qu Trp Met Gy
Tyr Ile Ser Tyr Asp Gy M Mh Ser Tyr Mh Pro 65707580 tot etc aaa ant cga
ato too atc act cgt gac aca tot nag aao nag288 Ser Lou Lys Mh Arg Ile Ser
|| e2Tthr 38rg Asp Thr Ser Lys WMh G n 859095 ttt ttc ctg sag ttg aat tut gtg
act<2act 3dag gac aca got aca tat336 Phe Phe Lou Lys Len M Ser Val Thr Thr
(€] @% p i%hﬁ%f Thr Tyr 100105110 tac tgt gua ago cat ggt tac tat gag gag
gat tacﬂat got atg gac384 Tyr Gys Ala Ser Hs. Ay Tyr Tyr Gn Gu Asp Tyr
Tyr<28>a Met Asp 115120125 tac tgg g t caa gga act toe gtc ace gtc toe

t cad2®y Pgeoriwtporaply ati fic@ lysempancsel! %&TNhﬁﬂr?*’%ﬂ" Ser Ser 130135140 <210> 66
<211331 <212> PRT <213) Ms nuscul us <400> 66 40 Mt Lys Vol Lou Ser Lou
LoUstd 3t age® Yage@ihc TN Egabddiedtl @cPro Gy is 151015 Lou Seys Asp Val G n Leu Gn
Gu Ser Ay Pro Ay Leu Vol Lys Pro 202530 Ser G n Ser Lou Ser Lou Thr Cys
Ser@/&l 3‘5hr Ay Tyr Ser Phe Thr 354045

<11 38
<212> DNA
213 Ariificial

220> )
223> Desaription of artificial sequence, 1103Le-Bgiii primer

400> 39 :
zaagetetot caccatgege pioottgote agctoocig 38

210> 40

Q11> 4

<212> DNA

{213> Artificial

<2207
<223> Description of artificial sequence: 1153Lc-BsiWl primer

400> 40
agagagagay ogtacgtote atitccaget tggtgcciee 2 11

210> 41

<211 41

<212> DNA

213> Artificial

<2207
£223> Description of artificial sequence: 920104Hc-Salll primer

<A00> 4
acgegtogac olfcaccatga aagtgtiteeg fotgtigtac ¢ 41

210> 42

211> 35

<212> DNA

213> Artificial

220>
<993 Description of artificial sequence: 920104Hc-Nhell primer

400> 42
stagetapet gaggagacgpr tpactgaget teoft 35

<Z16> 43

1> 44

<212> DNA

213> Artificial

220>
<223> Description of artificial sequence; 920104Lc-Bglll primer

400> 43
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Asn Ay Tyr Tyr Trp Mh Trp Ile Arg Gn Rho Pro Gy M Lys Lou 505560 Gu
Tip Mt Ay Tyr Ile Ser Tyr Asp Ay M Mh Ser Tyr Mh Pro 65707580 Ser Lau
Lys Mnh Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Mh G n 859095 Phe Rho Lou
Lys Lou Mnh Ser Val Thr Thr du Asp Thr /Ida Thr Tyr 100105110 Tyr Cys Al a
SergabliaSoteh Yackytesddy beaGhodedd tocA i etalyr Al a Met Asp 4415120125 Tyr Trp Gy
Gn @y Thr Ser Val Thr Vol Ser Ser 130135140 <210> 67 <211> 393 <212> DNA
<2;§3)Nq§ musoul us <220> <221> CDS <222> Cp.. (393) <400> 67 atg gag ace
gac<2$éa4gtc ctg tta tgg gta ctg ctg ctc tgg gtt cca4d8 Met CGhi Thr Asp Thr
Lewzitpu pipu Trp Val Lou Lou Lou Trp Val Pro 151015 ggt tee act ggt gac att
gt o2dg Mibidiciag tat cat gat too tta get96 Ay Ser Thr Ay Asp lle Vol Lou
Thr{2 3n Ser Pro Ala Ser Leu Ala 202530 gta tct ctg ggg cag egg gcc ace eta
t 0ebBC REG 118G MOertafa; AVtchdehca/abroBRarc-bow GmeGn Arg Ala Thr Ile Ser Cys

Arg Ala Ser Lys Ser 354045 gto agt ace tot ggo tat agt tat atg cac tgg tac
coo4e®y Haa

00192
apagapagag cgtacgf%%% agetocaget tggicoeags accgas 46

<210> 45

<1ty 44

<Z212> DNA

213> Artificial

{220y
223> TDescription of artificial sequence: 1126 Ho-Sal U primer

<400> 45
acgogtegac ctcaccatge acttcaggel cagettzatt tice 44

210> 48
Q211> 3
212> DHNA
{213 Artificial

L2200
{223> Description of artificial sequence: 1126 Ho—Rhell primer

450> 46
ctagctaget goagagacag fgaccagagt cootigg 37

Q> 4

211> 48

212> DRA

Q21 Artificial

220>
€223> Description of artificial sequence: 1126Lc—Pmeil primer

408> 47
agciitgttt aaaccteace atgaagifge otgttagget gtiggtee 48

210> 48

211> 42

<212> DHA

213> Artificial

L226>
{223> Description of artificial seguence: 1126Lc-BsiWl primer

400> 48
apagagagag cgtacgitit atticcaget tggiscecce to 42

210> 49

21> 43

<212> DNA

213> Artifictal

220>
34



Val Ser Thr Ser @y Tyr Ser Tyr Met His Trp Tyr 61n G n Lys Pro 505560 gga
Dag cgs ccc aaa etc etc ate tat ctt gca too aac eta gaa tat240 Ay Gn Pro
Pro Lys Lou Lev Ile Tyr Leu Ala Ser Asn Leu Slu Ser 65707580 dy Val Pro
Ala Arg Ph e Ser Ay Ser Gy Ser Ay Thr Asp Phe Thr 859095 etc aac etc cat
Get g0 dag i @ach SR8 tOfikiJedeqgss al2el iaiSatltqringt 336 Leu M lie H's Pro Val
GQu Au Qu Asp Ala Ala Thr Tyr Tyr Cys 100105110 cag cac agt agg gag ctt

cogid8®c #cg ttc,ggt .aet ag otg384 Ar His Sgr Arg Qu feu Pro Leu
Thr BHESHE Lot g% ““%y%‘i?@ﬁ"tﬁ%izom gag ctg aaa393 G u Lou Lys 130

<210> 66 <211> 131 <212> PRT <213> Mus nuscul us <400> 68 Met 61u Thr Asp
Thr<Ziedo 90eu Lou Trp Vai Lou Lou Lou frp Val Pro 51015 Ay Ser Thr Ay Asp

Ileé2 bou Thr G n Ser Pro Ala Ser Lau Al a 202530 Val Ser Leu Gy Gn Arg
Al ag rE?ﬁﬁ%‘i Cys Arg Ala Ser Lys Ser

{220 _
¢993> Description of artificial sequence; 12611He-Nhell primer

400> B0 o
ctagotagct geagagacag tgaccagagt ccotty :

ALY

211> 44

{212> DNA _
1Y Artifisial

220> ,
<9235 Description of artificial seguence; E2511Le-Bglit primer

400> 51
gaagatotct caccatggag acagacacac tootgetatg gete 44

210> B2

Q211> 42

212> DRA _
<2138 Artificial

2%%2? Description of artificial sequence; 12611Le-BsiWl primsr

400> 52 "
agagagagag ogtacgttiz attfccaget tgoteectce ac

210> 53

211> 414

<212> DHA

213> Mus musculus

<2207
221> 40S
22> (1).. (414

<400> 53
atg gaa igg agc

¢ ot ate ttt ote ctg tca gla act gea ggt 48
Het Glu Trp Ser %%% %2! Leu lie Phe Leu Leu Ser Val Thr ?éa Gly
1 5

10

to cat toc cag gte cag otg cag cag tot gga got gag oig gtg agg 48
%a! His Ser Gln Yal 8in Lsu Gin gén Ser Giy Als Glu Egu Val Arg
20

act tea ptg aag stg toc tge aag got got gea tac ace Tit 144
333 %%5 Thr Ser %gl Lys Met ﬁgr Gys Lys Ala Ala iéy Tyr Thr Phe
35

tac teg ata git tge gta sag cag agg oot gpa cal gec cit 182
?ﬁ? igg T?? ng Fle Val ggp Val Lys Gln Arg ggc Gly His 61y Leu
50
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354045 Val Ser Thr Ser Ay Tyr Ser Tyr Met His Trp Tyr Gn A n Lys Pro
505560 Gy 61n Pro Pro Lys Lou Lou Ile Tyr Lou Ala Ser Asn Lou G u Ser
657075SO Ay Val Pro Ala Arg Pie Ser Gy Ser GeySer Ay Thr Asp Phe Thr
859095 Lou Mh Ile His Pro Val Qu QQu Gu Asp Ala Ala Thr Tyr Tyr Gys
10Q490%d: 0:tGets dot atSesic MUz dgt lzetl oBr ectlewd thbreafi ne 4y Ala Gy Thr Lys Leu
115120625 eGhiey Aspul 1¢ Jor BR0GI 8041 6YiscHwr1en1iyn AeR12> PRI <213> Mus nuscul us
;g(ﬁé> 69 Val Gn'feu Gn Qu S€F Gy Pro AyB8ou Val Lys Pro Ser Gn Ser
Jag HRY IN6c NS 28TecY@he T 18 d6c By Serzg@ho Thr M Gy Tyr
20 é@érwe %’E&gg@f@\éﬁgimw%%mgiagsﬂvm M$eGES§rm 15e Lou Gu Tip et
354045 Gy Tyr8lle Ser Tyr Ap Ay M M S8Br Tyr Mh Pro Ser Len Lys 505560
Asnacéa‘rg laéceatgesraglcl‘f agpragcAE& é%ﬁq:c{rr&gg §§crtétyg%c '\,étEtG n ﬁ'@e Phe Leu

Thr Ala Asn Met Glp Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala lle
106 105 110

tat tac tgt gta aga ool atc aac tac galt ggt age lac gac tac igg 384
Tyr Tyr ?¥§ Yal Arg Pro lle ?gg Tyr Asp Giy Ser 552 Asp Tyr Trp

gge cas gee ace act ote aea gito teo fea 414
6ly Gin Gly Thr Thr lLeu Thr Val Ser Ser
130 135
L219> 54
211> 138
212> FPRY
<213> Hus musculus
<400> 54
?et Glu Trp Ser giy Val leu |le Phe %Eu l.eu Ser Yal Thr ?éa Gly

Yai His Ser §in Val &in Lsu &In Gln Ser Gly Ala Glu Leu Val Arg
20 25 30
Pro Gly Thr Ser Val Lys Met Ser Oys Lys Ala Ala Gy Tyr Thr Phe
35 49 45
Thr Asn Tyr Trp 1le Val Trp Val Lys GIn Arg Pro Gly His €ly Leu
50 55 80

Glu Trp 1le Gly Asp lie Tyr Pro Gly Ser Gly His Thr Asn Tyr Asn
85 70 75 80

Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Saer Ser Ser
85 30 95

Thr Ala Asn Ket Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala llse
100 106 110

Tyr Tyr Cys Val Arg Pro Ile Asn Tyr Asp Gy Ser Tyr Asp Tyr Trp
115 120 125

Gy GIn Gly Thr Thr Leu Thr Val Ser Ser
13C 135

<210> &5

211> 381

212> DNA

{213y Mus musculus

38



65707580 Lys Leu Mh Ser Val Thr Thr GQu Asp Thr Ala Thr Tyr Tyr Cys Ala
859095 Ser Hs Ay Tyr Tyr Au GQu Asp Tyr Tyr Ala Met Asp Tyr Trp Gy
100105110 G n dy Thr Ser Val Thr Vol Ser Ser 115120 <210> 70 <211> 111
<212> PRT <213> Mus nuscul us <400> 70 Asp Ile Val Lou Thr G n Ser Pro Ala
Ser Lou Ala Vol Ser Leu Gy 151015 Gn Arg Ala Thr Ile Ser Cys Arg Ala Ser
Lys2®er Val Ser Thr Ser 202530 Ay Tyr Sur Tyr Met H's Trp Tyr Gn G n Lys
Pré% y% 'nwgﬁo Pro 354045 Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu G u Ser
Gy | *Pro a 505560 Arg Phe Ser Ay Ser aly Ser Ay Thr Asp Phe Thr Lou
Anrsdobe skl s 65707580 Pro Val alu Qu Qu Asp Ala Ala Thr Tyr Tyr Gys @ n

H stSeze Mvgot859036e @tfuctgoﬁgpﬁé Gltéﬁtgl'gq‘ig gggelgt WaAla @By Thr Lys Lou Au Lou
1

Ly#eﬁ.@fﬁlwllﬂ?(g gggf@g L%_Leu 11_813 lau ey ge Leu

ggt stg aga tgt gac atc cag atg aac cag tot cea tee agt olg tot a6
Gly Yal Arg Cys Asp tle Gin Met ggn Gin Ser Pro Ser ggr Leu Ser
20

goa tec ctt gega gae aca att acc ate act tge cat goc agl cag aac 144
Ala Ser %gu giv Asp Thr lie lgr Ile Thr Gvs His ééa Ser Gln Asn

ati agt gt tgeg tta agc tgg tac cag cag aaa cca gga zat att cot 192
[l1e Asn Val Trp Leu Ser Trp Tyr Gin Gin Lys ggo Gly Asn lle Pro
5d 55

aaa ota ttg atc tet aag get tee aac ttg cac ace gege gie cea tea 240
Lys Leu Leu lle Tyr %gs Ala Ser Asn Lsu gés Thr Gly Val Pro ggr
65

agg tit agh zme agt ges tol zga aca ggt tie aca tta acc ato age 288
Arg Phe Ser Gly Sgr Gy Ser Gly Thr g$y Phe Thr Lleu Thr éle Ser
8 5

age ctg cag oot gaa gac ait goo act fac tac tgt caa cag ggt caa 338
Ser Leu Gin Pro Glu Asp lle Ala ;Bg Tyr Tyr Gys Gin g;B Gly Gln
100

agt tat cot cgg acg tte gegt gea ggo acc aag ctg Zaa atc aga 381
Ser Tyr ?qg Arg Thr Phe Gly ?55 Gly Thr Lys Leu ?ég ile Arg

<210> 58

Q11> 121

212> FPRT

213>  Hus musculus

400> 56
Het Arg Val Leu gla filu Leu Lay Gly %gu Leu Lew Phe Cys Tge Lau
i

Gly Val Arg Oys Asp |le GIn Met Asn Gln Ser Pro Ser Ser Lsu Ser
20 25 30

Ala Ser Leu B!y Asp The 1le Thr 1le Thr €ys His Ala Ser Gin Asn
K1 40 45

1le Ash Val Trp Leu Ser Trp Tyr Gin GIn Lys Pro Gly Ash ile Pro
50 55 60

Lys Leu Leu 1le Tyr Lys Ala Ser Asn Leu His Thr Gly Val Pro Ser
65 ¥t 75 80

Arg Phe Ser 81y Ser Gly Ser &ly Thr Gly Phe Thr Leu Thr |ls Ser
85 60 g5
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<211> 6 <212> PRT <213> Mus nusculus <400> 71 Asn Ay Tyr Tyr Trp Asn 15
<210> 72 <211> 16 <212> PRT <213> Mus nuscul us <400> 72 Tyr lie Ser Tyr Asp
Cly M Asn Ser Tyr M1 Pro Ser Lew Lys M 151015 <210> 73 <211> 13 <212> PRT
<213> Mus nusculus <400> 73 His Ay Tyr Tyr GQu Gu Asp Tyr Tyr Ala Met Asp
Tyr 1510 <210> 74 <211> 15 <212> PRT <213> Mus nuscul us <400> 74 Arg Al a
SeSen g BerPrvdiu Sex | EhilaSdy @ yyTrs @@rﬁlgﬁ%y Gkt H s 151015 <210> 75 <211> 7

;212> PRT <¥93> Mus ruseut®® <400> 75 LéU Ala Ser Asr Len G u Ser 15 <210>

Ser Tyr Pro Arg Thr Phe &1y Gly Gly Thr Lys Leu Giu |le Arg
115 120 125

<210> Bi

i 119

<22y BRI

<213 Mus musculus

400> 87
?In Val Gln Leu gin Gln Ser Gly Als ?éu Leu ¥ai Arg Pro ?%Y Thr

Ser Val Lys Met Ser Oys Lys Ala Ala Gly Tyr Thr Phe Thr Asn Tyr
20 25 0

Trn lle Va! Trp Val Lys Gln Arg Pro Gly His Gly Leu Giu Trp fle

35 40 45
8ly Asp lle Tyr Pro Gly Ser Gly His Thr Asn Tyr Asn Glu Lys Phe
60 55 60

Lys @ly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Ser Thr Ala Asn

65 i 75 80

Bet &ln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala lle Tyr Tyr Cys

85 80 95

Val Arg Pro Ile Asn Tyr Asp Gly Ser Tyr Asp Tyr Trp Gly Gin Gly

190 105 110

Thr Thr %gg Thr ¥al Ser Ser

210> 58
11> 107
212> PRT
213> Mus musculus

400> BB

Asp tle GIn Met Asn Gln Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly

1 5 10 15

Asp Thr 1le Thr lke Thr Gys His Ala Ser Gln Asn iie Asn V¥al Trp
20 25 30

Leu Ser Trp Tyr Gln Gin Lys Pro Gly Asn lle Pro Lys Leu Ley ile
35 40 45

Tyr Lys Ala Ser Asn Leu His Thr Gly Val Pro Ser Arg Pha Ser &ly
50 55 50
38



<211> 9 <212> PRT <213> Mus nusculus <400> 76 Gn H's Ser Arg Qu Leu Pro
Len Thr 15 <210> 77 <211> 414 <212> DVA <213> Mius nuscul us <220> <221> CDS
<222> (1).. (414) <400> 77 atg aao tic agg oto ago ttg att tto ott gee ott
att tta aaa ggt48 Met Mh Phe Arg Lou Ser Lay Ile Phe Len Ala Lou Ile Lou
Lys Gy 151015 gtc cog tgt gaa gtg aag ctg gtg gag tot ggg gga ggc tta gtg
aag96 Vol @n Cys Au Vol Lys Lou Vol Au Ser Ay Ay Ay Lou Val Lys
203536 ycdar @gdhgggv PrsoTiet lgu kA ;é"l gert 35 ey f° goo tot gga ttp act ttol44
Prc?EGIy Gy Sur Lou Lys Leu Ser"Cys Ala Ala Ser Ay Phe Thr Phe 364045 agt
ago ttt gcc etg tot tgg gtt ego cag act coo gag aag agg ctgl92 Ser Ser Phe
Al &tMatp SerAlTripr Vat T GysGin SinGlpPe &rnheyo AFg Len 505560 gag tgg gto gca
gto att eat adﬁ oat ggt ggtsgte ace gac t cca240 Go Trp Val Ala Vol Ile
M Ser v\h Ay Ay Ile Thr Asp Tyr Pro 65307580 gac act gtg aag gao oga ttc
acghaPre Eﬁre%%gﬁy gae L%Leag%% Hagrsac288

L2100 59

211> b

212> PRT

913> Mus muscuius

400> 59
?sn Tyvr Trp lle gal

210> 80
211> 17
212> PRT
213> Mus musculus

400> 60
Asp fle Tyr Pro fiy Ser Gly His Thr ?gn Tyr Asn Glu bys fge Lys
i 5

Gy

Q21> 61

211> 10

212> PRT

213> RBus musculus

400> 61
Pro lie Asn Tyr gsp Gly Ser Tyr Asp Egr
1

2Ny 82

AN DI B

212> FRY

213> Kus musculfus

<400> 62

His Ala Ser Gin ésn Vle Asn Ya! Trp %Su Ser
‘E .

210> 63

11 1

212> PRT

<213> Hus musculus

<400 63
39



Asp Fir Vol Lys Asp Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys M 859095 ace
ctg tac ctg oat, atg age agt otg agg tot gag gac aca gcc ttg336 Fir Lou Tyr
Lou G n Met Ser Ser

Lou Arg Ser A u Asp Thr Ala Lou 100105110 tat ttc tgt
gee ago egg ggt ggt aao toe gee tgg ttt got too tgg384 Tyr

Phe Cys Ala Arg
A{ %y§é¥a g%ryAﬁgumglﬁj a Trp Phe Ala Tyr Trp 115120125 ggo caa ggg act otg
) c

gcad4ld GGy Gn Ay Fir Leo Val Thr Val Ser Ala 130135 <210>
78 <211> 138 <212> PRT <213> Mus nusoul us <400> 78 Met Mh Pe Arg Lou Ser

Lou Il e Phe Lou Ala Leo Ile Lou Lys Ay 151015 Vol Gn Cys Qu Val Lys Lou
Valé2 ;n er Ay Gy @y Lou Val Lys 202530 Pro Gy Gy Ser Leo Lys Lou Ser
Cysispga pifa Ser Gy Phe Thr Phe 354045 Ser Ser Phe Ala Met Ser Trp Vol Arg
G rczigr Hee eu@uissLys kg Lou 505560 G o Trp Val

Ala Val Ile Mn Ser Asn Gy
Ay Ile Thr Asp Tyr Pro 657075BO Asp Fir Val Lys Asp Arg Phe Thr Ile Ser
Ar g<4ﬂg>p %sn Ala Lys Mh 859095 46 Thr Lou Tyr

Leu G n Met Ser Ser Lou Arg
Ser @ ¢inASP GTihlgerAha Rrewdrg Thr
1

219> &b

<211y 420

212> DNA

213> Mus muscuius

S ons
<
<22y (). (420)

00 s tt et ggt atc 48
t ctg ttg tac ctg Ttg aca £6C 2

ﬁgg 232 %E% Eﬁﬁ ggr Eeﬁ Ley Tyr Leu %gu Thr Ala lle Fro ?%y ile

1 5

tg aaa oot 98
+a cag ctl cag gag ltoa gga set gge ote g
EEE gg? ﬁgg %a? Gi% leu Gln Glu ggr Gly Pro Giy Leu ggl tys Pro

26

' 144
+ ote ace ige tot gtc ast £8C tac too tte ace
gg? E?% g:? fiﬁ Egr Ley Thr Z%s Ser Va! Thr Gly zgr Sar Phe Thr

35

g 197
teg aac tgg 8te CEE C8E +tt cop gEa &8¢ @34 C
igg E%; %3; %3? T§§ Asn Trp \ie Arg Gin Phe 260 Gly Asn Lys Leu

50 b5

240
+ gpt aac aat agc fac @ac cod
paa tgeg atg gec tac ata agoc tac g£a aat age 1o Aam bro
géu Trp Wet Gly Tyr %ée Sar Tyr Asp Gly ?gn sn A

tcl asg aac 6ag 788
tot etc aaa aat oga ats toc ate act cet gac $§? ot pag Ao Gl
Ser Leu Lys Ash ggg ile Ser lle Thr ggg Asp AS

tat 336
tw aat tot gieg act act gag gac aca gk aca
;EE éﬁg igi E?% ieg isn Ser Vai 12; Thr Glu Asp Thr ?{g Thr Tyr
100

" t tac tat got atg gac 384
tac tet goa age cat ggl tac tac gag gag &a ro &0 Hot e

is Bfy Tyr Tyr Giu Glu Asp Tyr Tyr Asp

Tyr Gys ?ig Ser His.Bly i 5k

t¢ teo toa 420
tac tgg ggt caa gga aco tca gic acc g tec o

&1v Gin 6ly Thr Ser Vai Thr ¥al Ser se
r ;58 y 135 148

<210> 66
211y 140
G PRT
<23 Hus musculus

£400> 66 ©



100105110 Tyr Phe Cys Ala Arg Arg Ay Ay M Tyr Ala Trp Phe Ala Tyr Trp
115120125 Ay Gn Ay Thr Leu Val Thr Val Ser Ala 130135 <210> 79 <211> 393
<212> DNA <213> Mus nuscul us <220> <221> CDS <222> (1).. (093) <400> 79 atg
sag ttg cct gtt agg ctg ttg gtg Gg atg ttc tgg att cot got48 Met Lys Leu
Pro Val Arg Lou Lou Val Lou Met Phe Trp Ile Pro Ala 151015 too ago an gat
gtt Matd.vatVg! ecSoazudet Tgodecte thoorietlde ot th tle6 Ser Ser Ser Asp Val Lou
Met Thr G n Thr®Pro Lou Ser L&Y Pro Val 202530 agt aft gga gat nag goo tee
ato tot tgc aga too agt nag ago attl144 Sr Lau Ay Asp Gn Ala Ser Ile Sr
Cys laudiebesp Ser 6@ uinldle S85804Fogiia leatValabyssb gga aac acc tat tta gas
tgg tac ctg @&g ass ccal922¥al His Ser Ash Gy Asn Thr Tyr Leu Gu Trp Tyr
Leu G n Lys Pro 505560 ggc cag tot cca sag ctc ctg atc tac aaa gtt too aac
cga Sdriaih G246, SryLdd Thre 395 B Qallyte dioUyk@br PAeeThFyr Lys Val Ser Asn Arg Phe
Ser 65707380 ggg gtc ccadgac agg ttc &gt ggc agt gga tca ggg aca gat ttc
aca288 Gy Vval Pro Asp Arg Phe Sur Ay Ser Gy Ser Ay Thr Asp Phe Thr

Asn GEy Tyr Tyr Trp Asn Trp lie Arg 8in Phe Pro Gly Asn Lys Leu
50 55 60

Giu Trp Het Gly Tyr ile Ser Tyr Asp 8ly Asn Asn Ser Tyr Asn Pro
65 70 75 80

Ser Leu Lys Asn Arg ile Ser lle Thr Arg Asp Thr Ser Lys Asn Gin
85 a0 gk
Phe Phe leu Lys Leu Asn Ser Val Thr Thr Glu Asp Fhr Ala Thr Tyr
100 105 110
Tyr Cys Ala Ser His GFy Tyr Tyr Glu Glu Asp Tyr Tyr Ala Met Asp
115 120 128

Tyt Trp Gly Gin &ly Thr Ser Val Thr Val Sar Ser
138 135 149

{216 67

211> 393

212> DNA

<213>  Wus musculus

2200
<2217 €D
222> ()., (393

<400> 67
atg gag aca gac aca cte cotg tia tgg gita oty otz cte tzeg gttt coa 48
?et Glu Thr Asp ghr Leu Leu Leu Trp ¥8E leu Leu beu Trp ?g% Pro

get too act gpt gac att gte oty aca cag tet oot got toc tia got 96
Gly Ser Thr géy Asp |le Yal leu ggr Gin Ser Pro Als ggr Ley Ala

ag agg get act ate toa tgc agg goc agec aaa agt 144

gta tot otg pee o
y Gin Arg Alg igr I{e Ser {ys Arg iéa Ser Lys Ser

g8
¥ai Ser Ley Gl
35

gie agt aeca tot gge tat agt tat atg cas tgg tac cas cag aaa oca 192
Vai Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr GEn Gin Lys Pro

50 55 60
gga cag ooz occ aaa ote olo ate tal oft goa tee aag ota gaa fct 240
gly Gln Pro Pre Lys Leu Lau 1le Tyr Leu Ala Ser Asn Leu Glu Ser
65 70 75 80
gee pto oot goo agg tic aglh geo agt geg ftot ggg aca gac tic ace 288

4]



859095 ctc aag atc agc aga gtg gag got gag gat otg gga gtt tat tac tgc336
Leu Lys Ile Ser Arg Val Qu Ala OWAsp Leu Ay Val Tyr Tyr Cys 100105110

ttt caa ggt tca cat gtt cog tac acg ttc gga ggg ggg acc sag ctg384 Phe G n
Gy Ser His Val Pro Tyr Thr Phe Ay Ay Ay Thr Lys Leu 115120125 gas ata

aaa30R @iwrrbA¢a LysPrk3Sr B Gzr 80y s21dy Th3 ks KPALHPRT <213> Mu s muscul us
<400> BO Met L¥s Lou Pro Valgﬁrg Leu Leu V& Leo Met Phe Trp Ile Pro Ala

1510 hr,Pro L Ser Leu Pro Va
2025%»5 %ﬁr;[ @Icl?lg %egvﬁgagfﬁ%% ?ﬁ ﬁgerhgqgm% A g S ®Ser Gn Ser Ile

354045 Val Hi1so Ser Mh Gy Nk5 Thr Tyr Loui@u Trp Tyr Lou G n Lys Pro 505560

Ay d n, Ser . Pro L s Leo ys Val Ser Nh Arg Phe Ser 65707580 dvy
val i, A R el ol o e ol

gag cte asa 383
Glu Lau Lys
130

10> 68
<At 131
<H2> PRT
<213>  Wuas musculus

400> 68
?et fig Thr Asp ;hr Leu Leu Eeu Trp ggl teu Leu Leu Trp ggi Pro

Gly Ser Thr Gly Asp 1le Val Leu Thr GIn Ser Pro Ala Ser Leu Ala
20 25 30

Val Ser Leu Gly GlIn Arg Ala Thr lle Ser Oys Arg Ala Sar Lys Ser
35 40 45

Val 8er Thr Ser Gly Tyr Ser TFyr Met His Trp Tyr Gln Gin Lys Pro
50 55 80
Gly 8in Pro Pro Lys Leu Leu [ie Tyr Leu Ala Ser Asn Leu Glu Ser
65 7o 75 80
Gly VYai Pro Ala Arg Phe Ser Gly 8er Gly Ser Gly Thr Asp Phe Thr
8b 80 g5
Leu Asn ile ?ég Pro Val Glu Glu Giu Asp Ala Ala Thr 1¥5 Tyr Cys

105

Gln His Ser Arg GEu Ley Pro Ley Thr Phe Giv Ala @
115 120 1

Iy Thr Lys Leu
25

Glu Leu Lys
130

<Zia» 89
271y 121
212> PRT
213> Muas musculus

<400> 65

gal Gin Leu Gin glu Ser Gly Pro Gly ggu Val Lys Pre Ser ?én Ser

42



859095 Lou Lys Ile Ser Arg Val AU Ala Ju Asp Leo Gy Val Tyr Tyr Cys
100105110 Phe G n ely Ser Hs Val Pro Tyr [hr Phe Ay Ay Ay Thr Lys Lou
115120125 G u Ile Lys 130 <210> 81 <211> 119 <212> PRT <213> Mus nuscul us
<400> 81 Gu Val Lys Leu Val Gu Ser Ay Ay Ay Leu Val Lys Pro Ay Ay
151015 Ser Leo Lys Led Ser Cys Ala Ala Ser Ay Pe Thr Phe Ser Ser Phe
202688 Nra-endhr Sey Safr YrlVEIr GAy Jy:GSer Aftgr ThPrAon @lwuTtys Arg Leu G u Trp Val
354045 Ala V&P 11e Asn Ser ZAsn Ay Sty |18 Thr Asp Tyr Pro Asp Thr Val
505560 Lys Asp Arg Phe Thr Ile Ser Arg Asp WMh Ala Lys Ace Thr Lau Tyr
6570TE80plien Taeh nidVittg BerPhBarro l6ew Ay ysSen 6@ JrpAgx Thr Ala Leu Tyr Phe Cys
559095 Al a®Arg Arg Gy &% Asn Tyr Al &Trp Phe Ala Tyr Trp Ay G n dy
100105110 47 Thr Leu Val Thr Val Ser Ala 115 <210> 82 <211> 112 <212> PRT
<213Biy|\/§%$ NYRHITWS Asp g%y Asn Asn Ser Tyr ,ggn Pro Ser Leu Lys

Asrt Arg 1is Ser lle Thr Arg Asp Thr Ser Lys Asn Gin Phe Phe Leu
85 70 75 80
Lys Leu Asn Ser VYal Yhr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala
85 a0 a5
Ser His &iy Tyr Tyr Glu Glu Asp Tyr Tyr Ala Met Asp Tyr Trp Giy
100 106 119

Gln Gly Thr Ser Val Thr Val Ser Ser
115 120

216> I
211> 1t
212> PBRT
213> Wus musculus
400> 70

Asp lie Val Leu Thr Gin Ser Pro Aia Ser Leu Ala Val Ser Leu Giy

1 5 10 15

Gin Arg Ala Thr Fie Ser Cys Arg Aia Ser Lys Ser Yal Ser Thr Ser

20 25 30
Gly Tyr Ser Tyr Wet His Trp Tyr &in Gln Lys Pro Gly €in Pro Pro
35 45 45
Lys Leu Leu Fle Tyr Leu Ala Sar Asn Leu Giu Ser Gly VYal Pro Ala
50 55 80

Arg Phe Ser Gly Ser &ly Ser Gly Thr Asp Phe Thr Leu Asn lle His

65 70 75 80

Pro ¥ai Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Ser Arg
85 80 g5

Glu Lsu Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 1 110

ly
05

Q210> 7

Q211> 8

212> PRT

<213>  MBus nusculus

43



<400> 82 Asp Val Leu Met Thr G n Thr Pro Leu Ser Leu Pro Val Ser Leu Gy
151015 Asp G n Ala Ser Ile Ser Cys Arg Ser Sur G n Ser Ile Val H's Ser
202530 Asn Gy Asn Thr Tyr Lou Gu Trp Tyr Lou An Lys Pro Ay G n Ser
354045 Pro Lys Lou Lou Ile Tyr Lys Val Ser Asn kg Phe Ser Ay Val Pro
5055640Aspl Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe Thr Lou Lys Ile
65707580 Ser Are Val Qu Ala Qu Asp Lou Ay Val Tyr Tyr Cys Phe Gn Gy
85902@* @é‘rwﬁi@rg’é‘fﬁ‘?ﬂro Tyr Thr Phe Ay Ay 3ly Thr Lys Lou Gu lle Lys
100105110 <210>"83 <211> 5 <212> PH <213> Mus nusoul us <400> 83 Ser Phe
Ala Met Ser 15 <210> 84 <211> 17 <212> PRT <218> Mus nuscul us <400> 84 Val
e %’%Sﬁ’ Asn Gy Gy Ile Thr Asp Tyr Pro Asp Thr Val Lys 151015 Asp

242> PRY
213> Hus musculus

400> 72

zyr Ile 3er Tyr gsp gly Asn Asn Ser Tyr Asn Pro Ser Leu Lys Asn
10 5

210> 713
211> 13
<212> PRY
<213>  Mus musculus

Act> 713
?is Gly Fyr Tvr glu Giu Asp Tyr Tyr ?éa Met Asp Tvr

Q210> 74
211> 15
212> BRT
<213>  Wus musculus

400> 74

?rg Ala Ser lLys ger Yai Ser Thr Ser ?éy Tyr Ser Tyr Met ?gs

210> 75

1> 7

212> PRT

213> Hus museulus

<A00> Th
%eu Atz Ser Asp %eu Biiu Ser

Q10> 75

<2112 8

212> PRI

<213>  HMus musculus

400> 76
?ln His Ser Arg giu Leu Pro ieu Thr

210> 77

211y 444

{212> DNA

213> Bus musculus

<2202
221> CDS

44



<210> 85 <211> 10 <212> PRT <213> Mus nusoul us <400> 85 Arg Gy Ay M Tyr
Ala Trp Phe Ala Tyr 1510 <210> 86 <211> 16 <212) PRT <213> Mius nuscul us
<400> 86 kg Ser Ser Gn Ser Ile Val Hs Ser M Ay Asti Thr Tyr Leu Gu
51015 <210> 87 <211) 7 <212> PRT <213) Mus musoul us <400> 87 Lys Val Ser
Mh A92Ph(le . S8 15 <21C> BB <211> 9 <212> PRT <213> Mus nusoul us <400> BB
Phe (%055 G}?y Ser His Val Pro Tyr Thr 15

atg aac tic agg oto age tig att tie ott goc oti att tta aaa gt 48
#et Asn Phe Arz Leu Ser ieu ile Phe igu Ala Leu Fle Lau Lgs Gly
1 5 ¥ ¥

gtc cag tgt gaa gig asg otg gtg gag tot egg gga gee tia gig asg 1]
Yal Gln €ys géu Val Lys Leu Val géu Ser Gly Gly Gly %gu Val lys

cct gga geg toc otg asa ote toc tgl mea goc tot gga tho act tte 144
Pro Gly géy Sar leu Lys Leu ggr Gys Ala Ala Ser géy Phe Thr Phe

apt age tEt goo atp tet tgg gttt oge cag act coa gag aag app oip 102
Ser ggr Phe Ala Met Ser Egp VYal Arg GIn Thr SEO Giu Lys Are Lsu

gag tEg gie geoe pgto att ast apt aat ggt pet atc acc pac tat cea 240
géu Trp Val Ale Val %ée Asn Ser Asn Gly %éy [le Thr Asp Tvr 550

gat act gig aag gac oga tic acc atc toe aga gao aat goo aag aag 288
Asp Thr Val Lys Agp Arg Phe Thr |le Sgr Arg Asp Asn Ala bgs Asn
8

ace ctz tac ctg caa aig age agt cte agg tet gap gac aca goo tip 336
Thr Leu Tyr Leu Gin ¥et Ser Ser %gg Arg Ser Glu Asp E?E Ala Lew
100

tat ttc tet gos aga cgg get ggt aas tac goc tgp it got tac tgg 384
Tyt Phe ?¥g Ala Arg Arg Gly ?%5 Asr Tyr Ala Trp ?gg Afa Tyr Trp

¢cas ggg act otg gto act gio tot goa 414
?ég Gly Thr Leu Vai ¥gg Val Ser Ala

o
h ]

Q10> 78

211> 138

212> PRT

<213> RKus musculus
400> 78

?et Asn Phe Arg geu Ser Leu |le Phe %gu Ala Leu lle Leu %gs Gly

Yal! Gin Ovs Glu Yal Lys Leu Val Glu Ser Gly &iy Gly Leu Val Lys
20 25 30

Pro Giy &1y Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe
35 40 a5

Ser Ser Phe Ala Met Ser Trp Val Arg 8In Thr Pro Glu Lys Arg Leu
50 55 60

Giu Trp Yal Ala Val lle Asn Ser Asn Gly Gly [le thr Asp Tyr Pre
&5 10 75 80

Asp Thr Val lLys Asp Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
85 a0 95
45



<210> 89 <211> 414 <212> DNA <213) Mis nuscul us <22C (221) CDS <222>(1)..
(414) <400 89 atg gga tgg ago tgg ato ttt ctt ttc etc ctg tea gga act goa
ggt48 Met Ay Trp Ser Trp Ile Phe Leo Phe Leu Leo Ser Ay Thr Ala Ay
151015 gtc cat tgo cag ate cag ctg caa Gag tct gga cot gag otg gtg sac96
Val Hs Cys Gnlle dn Leu Gn Gn Ser Ay Pro Qu Leu Val M 202530 cct

ggg gct t t ag .ata fog tqgc aag,.cot t,ggc tag ace ttcld44 Pro Ay Ala
Ser %Eﬂ LeE;e/@r |tﬁ§6%b$et(§;§ #?9%8@3%8‘ %érm@%?p%%; A%hfwPhe 354045 act gac tac tat
eta aac tgg gtg aag cag agg cut gga cag gga ott192 Thr Asp Tyr Tyr Ile Asn
Trp Val Lys Gn Ara Pro Jdy G n Sly Leu 505560 gag tgg att gga tgg att cac
cot ﬁﬁapfﬁgﬁqué%ﬁ’fﬁaérga@ﬁ’ %E@SQ Ay blat Eﬂg’h?%ﬁ Trp™Ple @y Trp Ile His Pro Sly
Gy @y Tyr“Thr Lys Tyr r 65707580 § aaa ttc agg ggc aag gcc ace gtg
act gta gac aca tcc gcc aac2883 GQu Lys Phe Arg Gy Lys Ala Thr Val Thr Val
Asp ThrrGlgdrly AhalasyalgBO09s Sacalgtt tac atg cag etc ago ago ctg acc tot gac
gac tot“ﬁcg gt c336 Thi%oval Tyr Met Gn [cu Ser Ser Leu Thr Ser Asp Asp Ser
Ala Val 100105110

<HO> 79
<HI> 303
212> DNA
<F3> MWus musculus
<x20y
LZ221> {BS
<222y {1).. €383
400> 19
atg sag tig oot it agg otg tite gle oty atg tte fgg attl oot gok 48
?et lLvs Leu Pro gal Arg Leu Lsu Val %gu Het Phe Tip ile ?go Ala
to¢ age agt gat ghtt tig atg ace cag act ooa ote oo ¢ty oot gte 96
Ser Ser Ser Asp Val Leu Met Thr GIn Thr Proc lLeu Ser leu Pro Val
20 25 30
agt ctt gga gat oag gee too ate tot tge aga too agt cag age att 144

Ser Leu Gly Asp Gin Ala Ser {le Ser Oys Arg Ser Ser &in Ser lle
35 40 45

gta cgt agt aat gga aac ace tat tta gaa tgg tac ctg cag aaa coa 192
Val His Ser Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu &ln Lys Pro

50 b5 1¢]
gee cag tot cea aag ote otg aic tas aas ght too aac cga Bttt tet 240
gty Gln Ser Pro Lys Leu Leu 1le Tyr Lys Yai Ser Asn Arg Phe Ser
65 70 75 80
ggg ptoc coa gac agg the agl gec agt gee loa ggg aca gat tic aeca 288

Gy Val Pro Asp Arg Phe Ser {ily Ser Gly Ser Giy Thr Asp Phe Thr
85 00 95

ctc aag atc sge aga ghg geg gol gag galt cip gea gttt tat tac ige 336
Leu Lys |le Ser Arg Val Glu Ala Glo Asp Leu Giy Val Tyr Tyr Cvs
100 105 110
ttt caa ggt tca cat gttt cog fac acg tte gEa ggg ggE acc aag oig 384
Phe Gin Gly Ser His Val Pro Tyr Thr Phe Gily Gly Giy Thr Lys Leu
115 120 125
gaa ata aaa 383
8lu lle Lys .
130
210> 80
211y 131
{212> PRT
<213>  Mus musculus
400> 80

45



tat Ito tgt gca aga agg gac tat ggt gac tac ggg ttt get tac tgg384 Tyr Phe
Ws Ala Arg Arg Asp Tyr Sly Asp Tyr Sly Pile Ala Tyr Trp 115120125 ggc caa
ggg act ctg gtc act gtc tot gcad4ld Sly Gn Sly Thr Leu Val Thr Val Ser A a
130135 <210> 90 <211> 138 <212> PRT <213> Mus nucul us <400> 90 Met 61y Trp
Ser Retplyslieu RhoVilefrzAlke Ueayal et ety Phed Typ The PA &aE@ y 151015 Val His Cys G n
lle &n Lou An®Gn Ear Ay Pi® A u Lou Val Wh 202530 Pro Gy Ala Ser Val

Lys Ile Ser Cys Lys Pro Ear Sly Tyr Thr Phe 354045 Thr Asp Tyr Tyr Ile Asn

Trp Y&l seeYsar BN VAT Geulfe® 1RE 6 1GTH BloyLckieldr 20PPROVAI U Trp Ile Ay Trp Ile H's
Pro Sly Sly @y Tyr Thr Ly25Tyr M1 65707%BO A u Lys Phe Arg Ay Lys Ala Thr

Val Thr Val Asp Thr Ser Ala Asn 859095 Thr Val Tyr Met G n Leu Ser Ser Leu

Thr re@%‘? I s Ala Arg Arg Asp Tyr vy
Asp %ﬁ . y pﬁ%eéla%f? J;g? Setl?gslg% g%?/(; 'ngr y Thr Leu Val Thr Val Ser
Al a 130135 <210> 91 <211> 393 <212> DNA <213> Mus muscul us
Vai His Ser Asn Gly Asn Thr Tyr Leu €lu Trp Tyr Leu &in Lys Pro
50 55 60

Gly Gln Ser Pro Lys bLeu beuw 1ie Tyr bys Val Ser Asn Arg Phe Ser

65 70 15 80

Gly Val Pro Asp Arg Phe Ser Gly Ser &Gly Ser Gly Thr Asp Phe Thr
85 99 a5

Lol Lys |la Ser Arg Val Glu Ala Glu Asp Leu Gly VYal Tyr Tyr Cys
160 165 110

Phe &In &@ly Ser His Va! Pro Tyr Thr Phe $1v Gly Gly Thr Lys Leu
115 120 1

ly
2
Giu I[e Lys

130
210> 81
231> 119

{2i2> PRY
213> Mus musculus

{A00> 81
?Iu Val Lys Leu gal Gly Ser Gly Gly $5y lsu Val Lvs Pro ?éy Giy

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe
20 2h Ki4

Ala Met Ser Trp Val Arg Gin Thr Pro Gl Lys Arg Leu Glu Trp Val
35 40 45
Ala Val lle Asn Ser Asn Gly Gly lle Thr Asp Tyr Pro Asp Thr Val
50 55 60
Lys Asp Arg Phe Thr |le Ser Arg Asp Asn Ala Lys Asn Thr Leu Fyr
85 70 75 80

Lau Gln Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Leu Tyr Phe Gys
86 a0 9h

Ala Arg Arg Gly &ly Asn Tyr Ala Trp Phe Ala Tyr ¥rp Gly Gln Giy
100 105 110

47



<220> <221> CDS <222>(1).. (393) <400> 91 atg gag ace gac ace etc ctg cta
tgg gtg ctg otg etc tgg gtt Goad4d8 Met Qu Thr Asp Thr Leu Leu Leu Trp Va
Lou Leu Leu Trp Val Pro 151015 ggt toe sica ggt gac att gtg ctg ace caa tot
cca gut tot ttg get96 Gy Ser Thr Ay Asp Ile Val Lou Thr G n Ser Pro Al a
Ser Leu Ala 202530 gtg tot cta ggg cag agg goo ace ate tee tgo aga gto agt
gaa agtl144 Val Ser Ley Ay Gn Arg Ala Thr 'le Ser Gys kg Val Ser A u Ser
354048 MttYapabr ¥aji S ftlagge aat agt ttt atg cac tgg tac Gag cag aaa ccal9?
Val Asp Ser Tyr Gy Asn Ser Phe Met His Trp Tyr A n A n Lys Pro 505560 gga
cag cca coo aaa etc etc ate tat cgt gca tee sac eta gas tot240 Gy Gn Pro
Pro %g L&y Lou Ile Tyr Arg Ala Ser Asn Lou Gu Ser 657075BO ggg ate cot
gac Eé agt ggc agt gtg tot agg aca gac ttc aco288 Ay Ile Pro Asp Arg
Phe g5 Gy mosduidal Ser Arg Thr Asp Phe Thr 859095 etc ace att aat cct gtg
gag cot gat gat gtt gca acc tat tau tgt336 Lou Thr Ile Mh Pro Val GQu Pro
Asp M8y Ala Thr Tyr Tyr Oys 100105110 cog caa net sat gag gat cot cog

acg 1d0/:99%ku W9 TII6I 20 PReQePEa384 KA VaBsty T@rgpsn G u Asp Pro Pro Thr Phe
Ay dy Ay ThrsLys Leu 1151263425 5

Asp @in Ala Ser |le Ser Cys Arg Ser Ser Gln Ser lle VYal His Ser
20 25 30
Asn Gy Asn Thr Tyr Lew Glu Trp Tyr Leu GIn Lys Pro Gly Gin Ser
35 46 45
Pro Lys Leu Lew lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60
Asp Arg Phe Ser Gly Ser Gly Ser Gy tThr Asp Phe Thr Leu tys lle
65 Fid| I 80

Ser Arg Yal Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe &in Gly
85 g0 g5

Ser His Yal Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys
100 105 1

lu
10

210> 83

21> 5

212> PRT

213> Bus musoulus

<400> 83
?er Phe Ala Mat ger

210> 84

WANV I W

212> PRT

213> Hus musculus

400> 84
gal [le Asn Sar ésn Gly Gly lle Thr ?gp Tyr Pro Asp Thr Ygl Lys

Asp
HY 85
Eir 10

48



gaa ate sea393 du Ile Lys 130 <210> 92 <211> 131 <212> PRT <213> Mis
muscul us <400> 92 Met A u Thr Asp Thr Lou Lou Lou Trp Val Leu Leu Lou Trp
Val Pro 151015 Ay Ser Thr Gy Asp Ile Val Leu Thr Gn Ser Pro Ala Ser Lou
Al a 202530 Val Ser Leu Gy Gn Arg Ala Thr Ile Ser Cys Arg Val Ser G u Ser
3540482VaprTAsp Ser Tyr Ay Asn Ser Phe Met H's Trp Tyr Gn Gn Lys Pro
505564032 Mus@uscuiso Pro Lys Lou Leu Ile Tyr Arg Ala Ser M Leu G u Ser
6570%@@9 gdy Ila Pro Asp Arg Phe Ser Gy Ser Val Ser Arg Thr Asp Phe Thr
8590 Lep Thr Ile Asn Pro Val Qu Pro Asp Asp Val Ala Thr Tyr Tyr Gys
100185130 aB sy Al TrAhhe Gl TASp Pro Pro Thr Phe Gy Gy Ay Thr Lys Leu
115120125 G u HE Lys 130 10

210> 88
Q211> 18
<22> PRT
<M3>  Mus nusculus

<400> B8
?rg Ser Ser 6in ger |2 Val His Ser ?gn Gly Asn Thr Tyr %gu Elu

210> 87

L2ty 7

<212> PRT

<213>  Mus musculus

400> 87
%ys ¥al Ser Asn grg Phe Ser

210> 88

Mt> 8

N2> PRT

{213>  Bus musciilus

400> 88
?he fin Gly Ser gis Val Pro Tyr Thr

210> 89

21 A4

<212> DNA

<213> Mus musculus

<2200
221> DS
222> (1).. (414)

400> 8%
atg gea tegp age teg ate Tt ot tte ote oty tea gega act zoa gt 48
?et Giv Trp Ser %rp |le Phe Leu Phe %gu Ley Ser Gly The ?éa Gly

ptc sat tege cag ate cag otg caa cag tot gga oot gag otg gtg aac 08
Yal His Gys gén Ile GIn Leu €in g%n Ser Gly Pro Glu %3u Val Asn

cet gge got tos gty aag ata tec tge aag cot tet gge tac ace tfc 144
Pro @iy ééa Ser Val Lys lle ggr Cvs Lys Pro Ser géy Tyr Thr Phe

ga ettt 197

act gar tac tat sta asac tgg gty sag cag agg cot gga cag g
ly GIn Gly Leu

Thr Asp Tyr Tyr lle Asn Trp Val Lys Gln Arg Pro G
50 55 50
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<210> 93 <211> 119 <212> PRT <213> Mus nuscul us <400> 93 Gn Ile G n Leu
Gn dn Ser Ay Pro Qu Lou Val Asn Pro fly Ala 151015 Ser Val Lys Ile Ser
Cys Lys Pro Ser Ay Tyr Thr Phe Thr Asp Tyr 202530 Tyr Ile Ma Trp Val Lys
Gn Arg Pro Ay Gn Ay Lou flu Trp He 354046 Ay Trp Ile H's Pro Ay fly
Gy dagriedhit bystdbysrtAs8 cbt yed Y& FlactabQob@kr Mcgae8 y Ly& Ala Thr Vai Thr Val
Asp Eﬁhrﬁ*sdrie Aha?!msﬁe‘l'fhﬁ PualG 1y by @57@?580£%iw®m Leu Ser Ser Leu Thr Set
p Ser Ala Val® Tyr Phe Cys #59005 Al a Arg Arg Asp Tyr Ay Asp Tyr Ay
Phe adaad Whc Iggog E‘a@) té@&lﬁéléla@ sbhfed-046 MRl Thpgeval Ser Ala 115 <210>
94 <@1lys Phd A2 E > a<TBEL 2 MusvaiugeUhuser<dROAn94 Asp lie Val Lau Thr G n
Ser Pro Ala Ser8tau Ala Val S8 Lou Gy 161845 Gn Arg Ala [hr Ile Ser Gys

Arg lgt%Tréc aJ(éJ egtccgag% Rt g&; rqsé%ﬁgzg Egg gtg y Aggp Ser Phe Met His Trp

Tyr Kir MY G (Gou Ne Ala Val
100 285
tat tio tet gca apga agg gac tai ggt gac tac ggg tit got tac tgp 384

Tyr Phe Cys Ala Arg Arg Asp Tyr &ly Asp Tyr &Gly Phe Ala Tyr Trp
115 120 128

ggo caa ggg act otg gte act gie tot zea 414
Gly ?ég Gly Thr Leu Vai 125 Yal Ser Ala

210> 80

211> 138

<2122 PRT

213> HBus musculus

400> 80

?et GEiy Trp Ser érp He Phe Leu Phe %gu Leu 3er Gly Thr ?ga Gly

Val His fys Gln |le &in Leu GIn Gin Ser Gly Pro Glu Leu Val Asn
20 25 30
Pro Gy Ala Ser Val lys |le Ser Cys Lys Pro 3er Gly Tyr Thr Phe
35 40 45
Thr Asp Tyr Tyr lle Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu
59 55 60

Glu Trp ile Gly Trp ile His Pro Gly Gly Gly Yyr Thr Lys Tyr Asn
65 bié 75 80

Giu Lys FPhe Arg Gly Llys Ala Thr Val Thr Vat Asp Thr Ser Ala Asn
85 80 95

Thr Val Tyr Met Gln Leu Ser Ser Leu Thr Ser Asp Asp Ser Ala Val
100 105 110

Tyr Phe Oys Ala Arg Arg Asp Tyr Gly Asp Tyr Gly Phe Ala Tyr Trp
115 120 125
Giy Gin Gly Thr Leu Yal Thr Val Ser Ala
130 135

210> H

211> 383

212> DNA

<213>  Hus musculus
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Lys Leu Leu Ile Tyr Arg Ala Ser Mh Lou Qu Ser Ay Ile Pro Asp 505560 Arg
Phe Ser Ay Ser Val Ser Arg Thr Asp Phe Thr Leu Thr Ile M 65707580 Pro Val
GQu Pro Asp Asp Val Ala Thr Tyr Tyr Oys A n @n Thr M 859005 A u Asp Pro
Pro Thr Phe Ay Ay Oy Thr Lys Leu Gu Ile Lys 100106110 <210> 95 <211> 5
<212> PRT <213> Mus nusoul us <400> 95 Asp Tyr Tyr Ile M1 1 <210> 96 <211>
17 <%¥Q> PRT <213> Mus muscul us <400> 96 Trp Lie Hs Pro Ay Ay Gy Tyr

Thr glu Lys Phe kg 151015 @y <210> 97 <211> 10 <212> PRl <213>
Mus rruscu us <Zi3 0> 97 Arg Asp Tyr Gy Asp Tyr Ay Phe Ala Tyr 1510 <210> 98

<211#0E5 $¥212> PRT <213> Mus nuscul us
atg gag asa gac aca cic ctg ota tge giy oty oty ote ter eil coa 48
?e t Glu Thr Asp ghr Leu Leu Leu Trp ?gf Leu Leu Leu Trp Val Pro
15

ggt toe goa ggt gac ail gtg otg ace caa toft cea got tot tig got 46
Gly Ser Thr géy Asp |le Yal Leu g?r Gin Ser Pro Ala ggr Leu Ata

tet cta geg car agg goo ace ata toc tge aga gic agt gaa agt 144
Ser %gu Gly &ln Arg Ala lgr {te Sar Gys Arg Val Ser Glu Ser
45

pgrrtelv]
'~
—{a

a

gtt gat agt tat ggc aat agt ttt atg cac tgg tec cag cag asa coa 192
Val ggp Ser Tyr 8ly Asn ggr Phe Met His Trp Tyr 8in Gln Lys Pro
60

gga Cag cca cce aaa cte ¢te ate tat cgt goa too aac ota gas tot 240
Gly Gln Pro Pro Lys Leu Leu |le Tyr Arg Ala Ser Asn Leu &lu Ser
&5 10 75 80
geg ate cot gac agg tte agh gge agt gtg tot agg aca gac tte ace 288
Gly Ite Pro Asp Arg Phe Ser Gly Ser Val Ser Arg Thr Asp Phe Thr
85 80 g5
cte ace att mat cet gty gag cot gat gat gt goa ace tat tac tgt 338
Leu Thr ile Asn Pro Yal Giu Pro Asp Asp Val Ala Thr Tyr Tyr Gys
100 105 110
cag caa act aat gag gat oot ccg acg tte get gge gge acc aag otg 384
Gin Gin Thr Asn Glu Asp Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu
115 120 125
gaa ale aaa 383

Giu lie Lys
130

210 82
Q11> 131
{212> PRY
<213>  Mus museulus

400> 92
Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Tep Val Pro
1 5 16 15
Gly Ser Thr Gly Asp lle Val Leu Thr Gln Ser Pro Ala Ser Leu Ala
2 25 30
Val Ser Leu Gly Gin Arg Ala Thr 1le Sar fys Arg Val Sar Glu Ser
35 40 45

Vat Asp Ser Tyr Gly Ash Ser Phe Met His Trp Tyr Gln Gin Lys Pro
50 55 50

Gly Gin Pro Pro Lys Leu Leu tie Tyr Arg Ala Ser Asn Lsu Glu Sar
65 70 75 89
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<400> 98 Arc Val

Ser

A u Ser Val

Asp Ser Tyr Gy Asn Ser

Phe Met Hi's 151015

<210> 99 <211> 7 <212> PRT <213> Mus nuscul us <400> 99 Arg Ala Ser Asn Leu

4d G Ser

Thr

M Qu Asp Pro Pro Thr 15

Gly lle Pro Asp Arg Phe Ser Gly Ser Val Ser Arg Thr Asp Phe Thr
85 o0 95

leu Thr lle Asn Pro Vel Giu Pro Asp Asp Val Ala Tar Tyr Tyr Cys
100 105 110

Gln Gln Thr Asn Glu Asp Pro Pro Thr Phe Gly Gly Giy Thr Lys Leu
115 126 125

Giu lle Lys
130

Q210> 93
211> 118
212> PBRY
<213>  Mus musculus

400> 93

?In lle Gin Leu gin Gin Ser Gly Pro ?éu leu

Ser Val lys lle Ser
20

Tyr tie Ash Trp Vai
3b

Gly Trp |le His Pro Gly Gly Gly Tyr Thr Lys
50 b5

Arg Gy Lys Ala Thr
65

¥et Gln Leu Ser Ser
86

Ala Arg Arg Asp Tyr
100
Thr Leu Val Thr Yal
115

216> 94

211> 111

212> PRT

<213 Wus musculus
<400> 94

?sp Tte ¥al leu ghr

@in Arg Ala Thr |le
20

Cvs Lys Pro ggr Gly Tyr

Val Thr Vai Asp Thr Ser

70 7h

Leu Thr Ser Asp Asp Ser
]

Gly Asp Tyr Gly Phe Ala Tyr Trp G

105 i

Ser Ala

¥al Asn Pro 8ly Ala
15

Thr Phe Tar Asp Tyr
30

Lys GIn Arg Pro Gly Gin Gly Leu Glu Trp lle
49 45

Tyr Asn Glu Lys Phe
60
Ala Asn Thr Val Tyr
80
Ala Val Tyr Phe Cys
g5

ly Gln Giy
10

Gln Ser Pro Ala ggr Leu Ala Yal Ser %gﬁ Gly

Ser Cys Arg Val Ser Glu Ser Val Asp Ser Tyr
25 30
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15 <210> 100 <211> 9 <212> PRT <213> Mus nuscul us <400> 100 G n G n



Gly Asn Ser Phe Met His Trp Tvr Gln Gl Lys Pro Gly Gln Preo Pro
35 40 45
Lys Leu Eeu 1le Tyr Arg Ala Ser Asn Leu Glu Ser Gly |le Pro Asp
50 55 60
Arg Phe Sar Gly Ser Val Ser Arg Thr Asp Phe Thr Leu Thr |le Asn
85 70 75 80
Pro Yal 6lu Pro Asp Asp Val Ala Thr Tyr Tyr Gys Gln Gln Thr Asn
85 a0 95

Glu Asp Pro Pro Thr Phe Gly @iy Gly Thr lvs Leu Glu Lys
160 165

e
110

i 95

217> 5

212> PRI

213> Mus musculus

<400> 95
?sp Tyr Tyr lle %sn

iG> 96

Q> 11

{212> PRT

213> Mus musculus

40> 96
¥rp l{e His Pro gly Giy Gly Tyr Thr %53 Tyr Asn Glu Lys ?Ee Arg

Gly

210 97

211> 10

212> PRT

€213> Mus musculus

400> 97
?rg Asp Tvr &ly §5p Tyr Gily Phe Ala I5r

Qi 98

211> 15

212> PRT

<2135 Mus musculus
<40G> 98

?rg Val Ser &lu ger Yal Asp Ser Tyr ?éy Asn Ser Phe Net ?és
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Wl
<211>
212>
213>

<400>

99

7

PRT

Mus musclilus

99

?rg Ala Ser Asn %au Glu Ser

210>
Q212
212
Qip

<400>

?]n Gin Thr Asn giu Asp Pro Pro Thr

100

g

PRT

Nus muscuius

100
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