DESCRI PTI ON TI TLE OF THE | NVENTI ON:  ANTI - B7- H3 ANTI BODY Techni cal
Field [0001] The present invention relates to an anti body which
binds to B7-H3 and is useful as a therapeutic and/or preventive agent for a
tunor, and also relates to a nethod of treating and/or preventing a tunor

using’ the ant i body. - T

*159159*

- DESCRIPTION -

TITLE OF THE INVENTION: ANTI-B7-H3 ANTIBODY

*G00002*

Technical Field

[0001]

The present invention relates to an antibody which binds
to B7-H3 and is useful as a therapeutic and/or preventive agent
for a tumor, and also relates to a method of treating and/or

preventing a tumor using the antibody.

Background Art
[0002]

B7-H3 is a protein having a single-pass transmembrane
structure (Non-patent document 1). The N-terminal
extracellular domain of B7-H3 contains two variants. Variant
1 contains a V-like and a C-like Ig domain, respectively, at
each of two sites, and Variant 2 contains a V-like and a C-1like
Ig domain, respectively, at one site. The C-terminal
intracellular domain of B7-H3 contains 45 amino acids.
[0003]

As a receptor for B7-H3, TLT-2 having a single-pass
transmembrane structure has Dbeen reported (Non-patent
document 2). However, there is also a report insisting that

TLT-2 is not a receptor for B7-H3 {(Non-patent document 3).



Background Art [0002] B7-H3 is a protein having a single-pass
transnenbrane structure (Non-patent docunent |).The N-term nal
extracel l ul ar domain of B7-H3 contains two variants. Variant 1 contains a
V-like and a C-like Ig domain, respectively, at each of tw sites, and

Variant 2 contains a V- like and a Clike Ig domain, respectively, at one
site.The CGtermnal intracellular domain of B7-H3 contains 45 am no aci ds.
[ 0003] As a receptor for B7-H3, TLT-2 having a singl e-pass

t ransmendeanedingune the hasmbrarepapor thed {Norvaatentofdeébanpasiz)iveHowever ,
there is also a report insisting that TLT-2 is not a receptor for 37-H3

( Non- pat EntetibsuirsnenBancedc edueth ridpet oretdeg tfoor ner brapuad tho tBie-BEti vati on of
CDB-positive T cells is enhanced when the receptor is bound to B7-H3. '
[0004] [o0004]lt has been clinically reported that B7-H3 is overexpressed
in many cancer types, particularly in non-small-cell |lung cancer, kidney
cancer, urotheftal hgar cbeemm, cadlrectial ¢ tedr oshate panger, is
glioblastoma nmultiforne, ovarian cancer, and pancreatic cancer (Non-patent

docunent §,4rbQpldkselUr tiher .mdhy hagahear reRRYdLd thattiAubapsiat gncancer,
the intensity of expression of.§7-FB positivély correlates wt

clini copgbhokpgh§akea! | GRARCY SHEIEAS LBy Ol UiR-e£X1 T ARLRREAL G
i nvasi on, or  eason score, "and al so correlates wth cancer progression

o ebat ERkcHARHER TteibreBtdh Boh¥er NpBLLALRSLAMRCE b118E RS LR

expressi on o negatively correlates wth event-frée surviva

Non- pat d t 9),. [ ' : [ f E7-H3
(o Pt G0 (ABRUIE Lo AN PSERYL S EONEPL o YREREEAR.A
(hbn-patgnt doc ne%; 11).. varian c ress

In ancer, the ex L0 & 7-.H3
correl at 88WPERFy fipirhade metatdéits &;Edekbéaft r%?%%igaﬁ’oﬁ‘?%ﬁrg g?or’f.n [ 0005]
Further, it has been reported that by jntroducing si RNA agai st7the 37- H3
gene i ntBYYS82LR3 SPBEFFi vetRAncHIETRF Y RE zﬁﬁ%ﬁﬁ%ﬁﬁﬁgésci 76 Gnect i n
is reduced thus reducing cell mgration and natriPeI,invasion ( Non- pat ent
document PeSFLiVRayt IRGLTSI2HRS Webh rFPdtiePatheleoRi ¢t t oPRALEERECY
mul tiforme, the expression of 37-H3 allows escape from NK cel | -medi at ed
cel | deaSHChNEhtpmPEiodutnekt rapyostpgageinvasion, oF ¢rasRhEeCcand,
B7-H3 has been reported to be expressed not only in cancer cells, but also
i n tunorsndr 8 onedingg atesseld thNorapee enPrgnassiten 5 (Now-p4tent| t has
been reported that when B7-H3 is expressed in ovarian cancer bl ood vessels,
t he surviwvalimeate §)s. decieadeadly|,0007] glioblastoma multiforme, the
expression of B7-H3 negatively correlates with event-free
survival (Non-patent document 9), and in pancreatic cancer,
the expression of B7-H3 correlates with lymph node metastasis
and pathological progression (Non-patent document 11). In
ovarian cancer, the expression of B7-H3 correlates with lymph
node metastasis and pathological progression.
[0005]
Further, it has been reported that by introducing siRNA
against the B7-H3 gene into a B7-H3-positive cancer cell line,

adhesiveness to fibronectin is reduced thus reducing cell

migration and matrigel invasion (Non-patent document 12).



37 fam |y nol ecul es have been suggested to be related to the i Mmune system
37-H3 has been reported to be expressed in nonocytes, dendritic cells, and
activated T cells (Non-patent docunent 15) . It has been reported that as
cytotoxic T cells are activated, B7-H3 costinulates the proliferation of
CD4-positive or CD8 -positive T cells. However, there is also a report that
37-H3 does not play a costinula.tory role (Non-patent docunent 1) . [0008]
B7- H3 nol ecul es have been reported to be related to autoi nmune di seases. It
has beenFrepbetredit s baeniapattsintiag oo lgdrichitasitmmaudicddasee, B7- H3
plays an inportant role in the interaction between fibroblast-Iike :
synovi ocpheseaptdeastionabvédBT-8al h3 1pNsnepetprt fdoouNEnteld ) madd atlest 87- H3
functions as a costinulatory factor when cytokines are released from

act i vat edefacdepliadggsicargatthereidayomnent aelxted to the occurrence of sepsis
(Non- patent docunent 17). Further, it has been reported that by

adm ni st gppopg]an anti-B7-H3 anti body to a nouse-nodel of asthnma during the
i nduction phase, asthma is inproved due to the suppression of Th2

cel I -medi ated oaikbRBePRUE! BONHBMALBECRS e dIFREG ROASS ekbhedagldt he
adm ni stration of an anti-nouse B7-H3 anti body (Non-patent docunent 18).

[0009]  not on'¥t Anregpeet be1B4- HButl h1B8S iheelmbeRObEEduthaluin@l n@nt | body
agai nst nouse B7-H3 enhances intratunoral infiltrating CD8-positivé T cells
and supp t _ dNans t nt reis a
pat ent mﬁ?%%ggfsc osegégﬁgg an aﬁ??%%gyaﬂﬁﬁgﬂ?reé%é%?%é%ggg?%§°5§%?ant 1
exhibits l | Vio, ant it ffect.an I unent 1).
[ooto] - ERAE Mpdh g A e P S el T3S
antibodygﬁ%ich exhihits an.in vivo antjtunor effect has not been clarified

so far, EHEY & VRas T6&En o FTEFSShat a specific anino acid sequence of

t he extr%cell?lar domain of 37-H3 is useful as an epitope for a nonocl onal
ant i body P8P7treating cancer. [0011] Even if antibodies are specific for
the sane antigen, the properties of the anti bodies na% vary due to

di fferences i nBépfaBpéy BPlecydescBaver PERE SHOBESHESs toDhe 6 lafked
difference in properties of the antibodi es, when being clinically
adni ni st £&t elde tiinmsysteRe aB? rBadias heail bepogiterlekehe pERaeisees i n
terms of the effectiveness of the nedicinal agent, the frequency of
t her apeutthc mezpewses t hdendeiiddnce cefl 1si.de agkf eercs iyatédug Tr esiedtlance,
etc. Al so as regards anti bodi es against 37-H3, the creation of an
ant i body (Newi-pgtemtr edecemntm=d piSoperties hass bheen stepongled dehanded.
Rel ated Art Docunents
cytotoxic T cells are activated, B7-H3 costimulates the
proliferation of CD4-positive or CD8-positive T cells.
However, there is also a report that B7-H3 does not play a
costimulatory role (Non-patent document 1). -
[ooo08]

B7-H3 molecules have been reported to be related to
autoimmune diseases. It has been reported that in rheumatism
and other autoimmune diseases, B7-H3 plays an important role
in the interaction between fibroblast-like synoviocytes and

activated T-cells (Non-patent document 16) and that B7-H3

functions as a costimulatory factor when cytokines are released



Pat ent Docunent [0012] Patent Docunent 1: WD 2008/ 066691 Non- pat ent
Docunents [ 0013] Non- pat ent Docunent 1: The Journal of | nmunol ogy,

- 2004, vol. 172, pp. 2352-2359 Non- pat ent Docunent 2: Proceedi ngs of
the National Acadeny of Sciences of the United States of America, 2008, vol
. 105, pp. 10495-10500 - Non- pat ent Document 3: European Journal of

| mmunol ogy, 2009, vol. 39 pp. 1754-1764 ‘Non- pat ent Docunent 4: Lung
Cancer, 2009, vol. 66, pp. 245-249 Non- pat ent Docunent 5: dinica
Cancer Rézenr eletizeded welcrophagss B1b0cBasgfore is Kehapatebp Dbeunent 6:
Clinical Cancer Research 2008, vol. 14, pp. 4800-4808 Non- pat ent
Docunent o¢ruCaeaee binseplsdgy , (Nomyadicmndr socunizGit0,1 Aol . Fogther., 1163-1171
Non- pat ent Docunent 8: Cancer Research, 2007, vol. 67, pp. 7893-7900

Non- pat ehtsDosemeripcd:tdd shapahhakagwis2@Q8 ngvah .arfdi - Pp-H¥ An8@body

Non- pat ent Document 10: Modern Pat hol ogy, 2010, vol. 23, pp. 1104-1112

lik;gé p«'it7 igb Lassieatmddel B hksAmdogtinahgof h&antRict ZM0Phaed,. at@hmapp.

is improved due to the suppression of Th2 cell-mediated
.

cytokine production in regional lymph nodes through the

administration of én anti-mouse B7-H3 antibody (Non-patent

document 18).

[0009]

With respect to B7-H3, it hés been reported that an
antibody against mouse B7-H3 enhances intratumoral
infiltrating CD8-positive T cells and suppresses tumor gfowth
(Non-patent document 24) . Further, there is a patent which
discloses that an antibody whiéh recognizes B7-H3 variant 1
exhibits aan1vivc>antitumor‘effectcxladenocarcinoma.(Patent
document 1).

[0010]

In spite of these studies, an epitope for an anti-B7-H3
antibody which exhibits an in vivo antitumor effect has not
been clarified so far, and there has been no report that a
speéific amino acid sequence of the extracellular domain of
B7-H3 is useful as an epitope for a monoclonal antibody for
treating cancer.

[0011]

Even if antibodies are specific for the same antigen,



Non- pat ent Docunment 12: Current Cancer Drug Targets, 2008, vol. 8, pp.

404- 413 Non- pat ent Docunent 13: Proceedi ngs of the National Acadeny
of Sciences of the United States of Anmerica, 2004, vol. 101, pp.

12640- 12645 Non- pat ent Docunent 14: Moddern Pat hol ogy, 2010, vol. 23,
pp. 1104-1112 Non- pat ent Document 15: Nature | munol ogy, 2001, vol.

2, pp. 269-274 - Non- pat ent Docunent 16: The Journal of | mrunol ogy,

2008, vol. 180, pp. 2989-2998 Non- pat ent Docunent 17: The Journa

of | munthegproperpiesvef . themnnpihodsyy -BH84ary due Nondpafemenbesunent .
18: The Journal of | munol ogy, 2008, vol. 181, pp. 4062-4071 Summary of the
| nvent i onnPreghltermed oobe sSatuaadtdy/ Ofe theveamt Onod 0844] Due to Ashebj ect of
the invention is to provide an anti body and a functional fragnent of the
anti bodydt6fbeensed in pypimrrEcedt iofal thaviag: tbédbs@peuwiien ebkéay on a
tunmor, a nethod of treating a tunor using the anti body or a functional

fragment cofint balagt bdedy.i sané ddie dd keumdRapscheor aSeli voagethexBishlens
[ 0015] The present inventors nade intensive studies in order to

achi eve hherabawe GRIRGior@ddiAS t_ahRSWe , thhek rfrand amaady | §pdynehi ch
specifically binds to 37-H3 to exhibit an antitunor activity, and thus

conpl et efleheihAYeRELAR., Eﬂétfk§quEB%gjBYeEEEQHpEﬁ%hEdgésbgﬁsgglkﬂ@ing,
inventions. 7(1) An antibody characterized by having the foll ow ng
properti e5.9hence of side effects or drug resistance, etc.

Also as regards antibodies against B7-H3, the creation

of an antibody having unprecedented properties has been

strongly demanded.

Related Art Documents
Patent Document
[0012]

Patent Document 1: WO 2008/066691

Non-patent Documents
[0013]

Non-patent Document 1:.The Journal of Immunoiogy, 2004,
vol. 172, pp. 2352-2359

Non-patent Document 2: Proceedings of the National
Academy of Sciences of the United States of America, 2008, vol.
105, pp. 10495-10500 -

Non-patent Document 3: European Journal of Immunology,

2009, vol. 39 pp. 1754-1764



(a) specifically binding to B7-H3; : (b) having an
ant i body- dependent cell - nmedi at ed phagocytosis (ADCP) activity; and
(c) having an in vivo antitunor activity, or a functional fragnent of the

ant i body. (2) The antibody or a functional fragnment of the
anti body according to the above (1) , wherein B7-H3 is a nol ecul e including
an am no acid sequence represented by SEQ ID NO 6 or 10. (3) The

anti body or a functional fragnment of the anti body according to the above
(1) or (2) , wiPBhrBtRES Pecugentahd/ewng Eneich JI0Swiveh--i $6a ®8nmai n of
B7- H3. (4) The antibody or a functional fragnent of the antibody
accor di ng4bo2¢#Re above (3) , wherein IgCl is a domain including an am no
aci d sequence represented by am no acid nunbers 140 to 244 in SEQ ID NO 6,
and 1gC2 is a Nomampatent| Ddcngeah fniCloimiciall SeEquesc Resepredenledshy am no
acid nunbers 358 to 456 in SEQ I D NO 6. (5) The antibody or a
functi ongblfragnepp.ofsitshe samt7 body according to any one of the above (1)
to (4) , which has a-conpetitive inhibitory activity agai nst M30 anti body
for the bindi ngohopBteh?. DPRAXEht 6: clinicB) Thacamrt RBedwren aobwncti onal
fragnent of the antibody according to any one of the above (1) to (5),

whi ch hagoan i1ant ppodysdenendent cellular cytotoxicity (ADCC) activity
and/ or a conpl ement -dependent cytotoxicity (CDC) activity. (7) The
anti body or aNEH”PEk@H@'D&éWW:%aﬁ@@r%&ﬁﬁ%ﬁpﬁ?ﬁﬂhﬂgth@rﬁ@%,One of
the above (1) to (6) , wherein the tunor is cancer. (8) The
anti body »gH o2 ggqqt%@nabﬂ}'gygyulfylthe anti body according to the above
(7) , wherein thé cancer i's Tung cancer, breast cancer, prostate cancer,
pancreati ¢ canggp, 8%%@@&8{1[11%%9‘35?1Caan£'§£alﬂe°sf@a éﬁ,"%d’ﬂ”%&k. grey an
cancer, bl adder “cancer, stomach cancer, esop ageéﬁ cancer,’ or Ki dnéy
cancer. 7 _g%)dThe anti body or a functional fragnent of the anti body
accordianfo gﬁ? €%%f the above (1) to (8) , which conprises CDRHL
consisting of an am no acid sequence represented by SEQ I D NO., 92, CDRH2
consi sting of ﬁnéﬁﬁﬁgngcp80§@%8§n é Hé F8§35%8g°§§'8é %8p NGL-933rand
CDRH3 consistin% of an am no acid sequence represented by SEQ ID NO 94 as
conpl emeRPar i’8y 8det er mi ni ng regi ons of the heavy chain and conprises CDRL1
consi sting of an am no acid sequence represented by SEQ I D NO 95, CDRL2
consi sting of HRNapR&ENAPACYRSReAC: YedrEBdR P IRTSEROLD. N®L 963 :and
CDRL3 consisting of an am no acid sequence represented by SEQ I D NO 97 as
conpl eneppar Lip4ddér ni ng regi ons of the |ight chain. (10) The
anti body or a functional fragment of the anti body according to any one of
t he above (1) Non(gptenbodtumnenprilseBratheh\dowls hotdfamtde, 2EOGi%on
consi sting of an am no

vol. 101, pp. 1709-1716

Non-patent Document 12: Current Cancer Drug Targets,
2008, vol. 8, pp. 404-413

Non—pateht Document 13: Proceedings of the National
Academy of Scienées of the United States of America, 2004, vol.
101, pp. 12640-12645

Non-patent Document 14: Modern Pathology, 2010, vol. 23,
pp. 1104-1112

Non-patent Document 15: Nature Immunology, 200i, vol.

2, pp. 269-274



aci d sequence represented by am no acid nunbers 20 to 141 in SEQ ID NGO 51
and a light chain variable region consisting of an am no acid sequence
represented by am no acid nunbers 23 to 130 .in SEQ ID NO 53. (11)
The anti body or a functional fragnent of the antibody according to any one
of the above (1) to (10) , wherein a constant region is a human-derived
constant region. [0017] (12) The antibody or a functional fragnment
of the antibody according to the above (11) , which conprises a heavy chain
consi sting of Henapahenhdiarurepiedée ThpJezamaddo by SEDIIDPNG 2688and a

| i ght chain consisting of an am no acid sequence represented by SEQ I D NO
59. vol. (88) Pbe amsobedys8or a functional fragnent of the antibody
according to any one of the above (1) to (12) , which is humani zed.

(14) The anti bwdy-patant Dwiunosrat 117r: afne FJowarhalhef antmthedyogcc@odiong to t he
above (13) ., which conprises: a heavy chain variable region consisting of
an am novati digssquencessalieglead fromthe group consisting of (a) an am no
acid sequence represented by amino acid nunbers 20 to 141 in SEQ ID NGO 85,
(b) an anino agbfl-paEHABARFGRESS et eBhdYRFNIA €I GhrHHBSHy 20008 ,141 in
SEQ ID NO 87, (c) an am no acid sequence represented by am no acid nunbers
20 to 1l4dohn $BY | BpNO4 089.-408h1 an ami no acid sequence represented by am no
acid nunbers 20 to 141 in SEQ ID NO 91, (e) an am no acid sequence havi ng
a honol ogy of at |east 95% or nore with any of the sequences (a) to (d) ,
and (f) an amno acid sequence wherein one or several am no acids are

del et ed, SEHBEE:- pg%eg_h%r I%@%?ﬁi_iio?l any of the sequences (a) to (d) ; and a

i ght charn variabl e re@i on consisting of an am no acid sequence sel ected

fromthe_gr consi sti of {( n _am no _aci d sequence represented by '
am no achoﬁégﬁ‘ rgoz%et %%b(gdi %)YS%ael g%na}:ffn(h) an am no acid sequence
represented b¥ am no acid nunbers 21 to 128 in SEQ ID NO 73, (i) an am no
acid seqtﬁ@ﬂ&é represented by amino acid nunbers 21 to 128 in SEQ ID NO 75,
(j) an amno acid sequence represented by am no ac¢id nunbers 21 to 128 in
SEQ ID NO 77, ARG 3 aminshgct v eRElencE® FepPESERHEP B HNitaéPd nunber s
21 to 128 in SEQID NO_ 79, (1) an am no acid sequence represented by am no
aci d nunBerBupatienabg fngagEt DORO thRL, apfibedyantfo Reci BS§8qudhc @
represented by amno acid nunbers 21 to 128 in SEQ ID NO 83, (n) an am no
aci d seqpbacmakgutigaed henwbhogytberapeibastcUBIE on FHHBOW, thMEHoSE t he
sequences (g) to (m , and (o) an am no acid sequence wherein one or

sever al effi roeacing aatemdelwtisdy] thebstf ilwdyl car a dddeet donahf regmend
sequences (g) to (m . (15) The antibody or a functional fragnent
of the abti hheyaatdbodiyng aind tthee dbidaee. (14) , which conprises a heavy chain
variable region and a light chain variable region selected fromthe group
consisting of : a heavy chain variable region consisting of an am no acid
sequence represented by amno acid nunbers 20 to 141 in SEQ ID NGO 85 and
a light ghang ard @lawirn?git@ié eHxH1ddg of an am no aci d sequence
represented by amno acid nunbers 21 to 128 in SEQ ID NO 71; a heavy chain
vari abl e [lb@gi5gn consi sting of an am no acid sequence represented by am no
acid nunmbers 20 to 141 in SEQID NGO 85 and a light chain variable region
consi sting of aa.agiageae! dnseauehEenaaRr heRked Y Atdle AGk puer s 21

to 128 in SEQ I eavy chaln vari able region consisting of an

am no_ackd sequenge ePLERONl dhvcaning agl d unboks 2940 eddhd BSEQ 1D

NO 85 an ht" chai n"vari ablFe région consisting df an“am no aci

sequence _r eptesent ed. am no_acid.nunhers 21 ta. 1 i,n SEQ LD.NO__75; a
heavy chﬁlin?f#&ﬁyabﬁl%gﬁgﬁc&gﬁgﬁg}?’nﬁ&ésanggmgrzé%gcitaos %(lan(l:e an
represented by am no aci.d nunbers. 20 to 141 in I.D NO, 85 and,a |ight
chai n vaPPEBIREREg G Wi s & t&usaﬁogmﬁ%%?c%%%vﬁb@?%pr&% ed by
am no acid nunbers 21 to 128 in SEQ ID NO_77; a heavy chain variable
regi on céfsi $tiend oA il WS détieitel PERe sERY St by™Eni no aci d
nunbers 20 to 141 in SEQ ID NO 85 and a |ight chain variabl e _regi on
consi sting of dA)aRineniébedyegharasteaprese e apynghithe 4ald Nimers 21
to 128 in SEQ ID NO 79; a heavy chain variable region consisting of an
am no acipdopeqidise afepr esent ed by amino acid nunbers 20 to 141 in SEQ ID
NO. 85 and a light chain variable region consisting of an am no acid
sequence represented by amno acid nunbers 21 to 128 in SEQ ID NO 81; a
heavy chain variable region consisting of an am no acid sequence
represented by am no acid nunbers 20 to 141 in SEQ ID NO 85 and a |ight
chain variabl e region consisting of an am no acid sequence represented by
am no acid nunbers 21 to 128 in SEQ ID NO 83; a heavy chain variable
regi on consisting of an am no acid sequence represented by am no acid

o ~N 2 a A o NI~ 1 o



by anino acid numbers 20 to 471 in SEQ ID NO 91 and a light chain
consisting of an am no acid sequence represented by am no acid nunbers 21
to 233 in SEQ ID NO 71; a heavy chain consisting of an am no acid sequence
represented by ami no acid nunbers 20 to 471 in SEQ ID NO 91 and a |ight
chain consisting of an am no acid sequence represented by am no acid
nunbers 21 to 233 in SEQID NGO 73; a heavy chain consisting of an am no
aci d sequence represented by am no acid nunbers 20 to 471 in SEQ ID NO. 91
and a |ight ch&®h €BASiEirAdlyf PARJARENECaBi’dESequence represented by anino
acid nunbers 21 to 233 in SEQ ID NO 75; and a heavy chain consisting of an
ami no aci d seqllehce hapirgented bgnaibpdyadependenérs 20l omgdiafadSEQ I D
NO 91 and a light chain consisting of an am no acid sequence represented
by ami nophegdcptobéss (RDCPO 28BivntSEQamid NO. 77. (17) The anti body or a
functional fragment of the antibody according to any one of the above (14)
to (16) , whiclhcronhariagsaa heavyveohanmiamehox laoghitviadygi n sel ected fromthe
or a functional fragment of the antibody.

(2) The antibody or a functional fragment of the antibody
according to the above (1), wherein B7-H3 is a molecule
including an amino acid sequence represented by SEQ ID NO: 6
or 10.

(3) The antibody or a functional fragment of the antibody
according to the above (1) or (2), which binds to IgCl and/or
IgC2 each of which is a domain of B7-H3.

(4) The antibody or a functional fragment of the antibody
according to the above (3), wherein IgCl is a domain including
an amino acid sequence represented by amino acid numbers 140
to 244 in SEQ ID NO: 6, and IgC2 is a domain including an amino
acid sequence represented by amino acid numbers 358 to 456 in
SEQ ID NO: 6.

(5) The antibody or a functional fragment of the antibody
according to any one of the above (1) to (4), which has a
competitive inhibitory activity against M30 antibody for the
binding to B7-H3.

[0016]

(6) The antibody or a functional fragment of the antibody

according to any one of the above (1) to (5), which has an



group consisting of : a heavy chain consisting of an am no acid sequence
represented by SEQ ID NO 85 and a light chain consisting of an am no acid
sequence represented by SEQ ID NO 71; .a heavy chain consisting of an am no
aci d sequence represented by SEQ ID NO 85 and a light chain consisting of
an am no acid sequence represented by SEQ ID NO 73; a heavy chain
consisting of an am no acid sequence represented by SEQ |ID NG 85 and a
light chain consisting of an ami no acid sequence represented by SEQ ID NO
75; a heaunpibhdiyndeprsidenitngcel luhaan iyt eiodxi sEyien@®d®pr astavedyby SEQ
ID NO 85 and a light chain consisting of an am no acid sequence

repr esenand/by SEQohmblN@ent?depememnt clydiatccarsitst | (Ep@f st @i tw. aci d
sequence represented by SEQ ID NO 85 and a |light chain consisting of an
“am no aci d sequenCFhea apeebediest Ay aér 1 EhdO f r&menhthedwhe Battibedysi st i ng
of an am no acid sequence represented by SEQ ID NO 85 and a light chain
consi sti ggcelkdangand khyaehd SEGIRNEBoKEP(Esal ed) hywiskk: 1B ¥ t8hora heavy
chain consisting of an am no acid sequence represented by SEQ ID NO 85 and
a light e¢hakgnearsisting of an ami no acid sequence represented by SEQ I D
NO 83; a heavy chain consisting of an am no acid sequence represented by

SEQ ID NGO 91 QQE Thd hﬁ'&&b@ﬁ?‘é‘r%Of‘éhéEiBﬂanfxaa!};m@H'@Bfﬂﬁiéja§%95%@l§/e
represented by SEQ ID NO 71; a heavy chain consisting of an amno acid

amino scracosand €0 e §§§Xlegd y @lt%a‘%“%&}' d b g R oLg AR EARERE 0 T ng
of an a%ggage&é@@ye%%srdt%eeés%s@ g% Ply%anééal dodeb gt chai n

consi sti ng of "an am no sequence represented b and a
heavy chal n _consi_sti n%%‘h an ﬁm no acid sequence represent ed ?é 5 ? | D NO
91 and a F‘P&ﬁf cHai'tt %‘i‘astu 9" oF éfﬁ‘n&% Vc"’}’alas‘éq%%?m%%rreﬁ g8fited by
SEQ I D NG é The function fra ment ?( t he anti body
~accor di ngapseanyssﬂeasb @bove ' q}a%aflc gy FGHEFFonal
fragment is selected fromthe group consistin ' of Fab, F(ab)2, Fab' and Fv.
(19) A pol ynucl%bt’?%a@ﬁééﬁ’ﬁh’golf WnE T boag! ragnalic of dig aPF&&ﬁé‘E{t of the
anti body according to any one of the above (1) to (18) . (20) The
pol ynucl @6ePgeiagchpdrmy At (e thsoaBoYE9f 1) &hilBh .compchsESMRTAGEReot i de
sequence represented by nucl eotide nunbers 58 to 423 in SEQ ID NO 50 and a
nucl eot i @BREdqoensest epgesemredmiyionacii dos¢gecneetrapreentte@dy SEQSEQ | D

NO  52. : (21) The pol ynucl eotide according to the above (19) or
(20) , wabchNO nclazdesCBRHAcC| emhs det Sequefceanepretent ed ity SEQuEDCRO 62
and a nucl eoti de sequence represented by SEQ ID NO 58. (22) The

pol ynucl eeprdecatedr dygEQ At No: abdy ar(d @pREB ¢30¢istwhgcodf Gonpmises: a
nucl eoti de sequence selected fromthe group consisting of (a) a nucleotide

sequenceatelr e6§tfde yepitist €0t td oy wrers B8: tan 423 cbipPERehPali®-84, (b)
a nucl eoti de sequence represented by .nucl eotide nunbers 58 to 423 in SEQ ID

NO_ 86, (ié):e%m'iﬂcithtﬂe%Qo?&qldﬁn%é Y LELNE RS BYandctefprdgepuEbRig 58 to
423 in SEQ I D NG d) a nucl eotide sequence represented by nucl eoti de

nunber s éénts(_%sé%% 'Bf SERAPNG, 98, s @I A& 12 e‘%&tédngS%e'%ﬁ

conprising a pol ynuc eoti de which hybridi zes to a pol ynudl eotide consisting

‘(Jf 2) a nuchgot &Gy 5 AUENCE: HOTRILIBNLAL Xo! L A ud it PiPRYUd S Spguences

SEQ ID NO: 96, and CDRL3 consisting of an amino acid sequence
represented by SEQ ID NO: 97 as complementarity determining
regions of the light chain. |

(10) The antibody or a functional fragment of the
antibody according to any one of the above (1) to (9), which

comprises a heavy chain variable region consisting of an amino



to (d) under stringent conditions; and a nucl eoti dé sequence sel ected from
the group consisting of (f) a nucleotide sequence represented by nucl eoti de
nunbers 61 to 384 in SEQID NGO 70, (g) a nucleotide sequence represented
by nucl eotide nunbers 61 to 384 in SEQ ID NO 72, (h) a nucl eotide sequence
represented bynucl eotide nunbers 61 to 384 in SEQID NO 74, (i) a

nucl eoti de sequence represented by nucl eotide nunbers 61 to 384 in SEQID
NO 76, (j) a nucleotide sequence represented by nucl eoti de nunbers 61 to
384 in SEQLEDSNDICHGE ¥RPrasentedory damieerhicd nwgreaseRed by 4dudheot i de
nunbers 61 to 384 in SEQID NGO 80, (1) a nucleotide sequence represented
by nucl eSBEQJED Mihbérls agfl &ol BgHt i chBEQ VT iN® 182 egivth Copsa stisigeofi de
sequence conprising a polynucl eotide which hybridizes to a pol ynucl eotide’
consi stiag ahiaonaclidosedacaequeapeeceanpkdnent amynboaanyd atimbbkesnacl eoti de
sequences (f) to (1) under stringent conditions. : (23) The

pol ynucl eet ide aaceegi ng to:t kg .above (22), which conprises nucl eotide
sequences sel ected fromthe group consisting of : a nucl eotide sequence

represent ed by (nugl eofd denpuBBEYS 8 L0 Ard-dibrshQ EPa n84 @ndtae
nucl eoti de sequence represented by nucl eoti de nunbers to 384 in SEQ ID

NG 70; énEEBb@gté@@oﬁ&ﬂH&&Qﬁahﬁ%r?é%@t@He%cﬁ%@'Q‘?tt@e(lwnb@héréﬁnto 423
in SEQ I D NO and a nucl eoti de sequence represented by nucl eoti de

numbers 8110384l Qgéﬁ@n' NQ hg\?nsna Ja4al ey 'c%s}%g‘klén?l’}fe[%eotl &presented by

nucl eoti de nunbers 587to 42 I'D NGO 84 an de sequence
represenﬁgg Qg nucleotlde_nunbers 61 to 384 in SEQ ID NO 74; a nucleotide
sequence represented by nucl eotide nunbers 58 to 423 in SEQID NO 84 and a

nucl eoti de seq e .epresented by nucl e. nunpbers_61 to SEQ I D
NGO 76; a nuclgg??dgﬁggqugﬁéé ggpf@%eﬁte C'Hﬂ%qgo Fagmﬁunberé §§ to 423
in SEQ I and a_nucl eoti de sequence re esented by nucl otlde _
nUnbers. BECEBOSY AP HOREET B NGRS BDOT e b bot PHE R AR 16 BEBTYed by
nucl eotide nunbers 58.to 423 in SEQ ID NGO 84 and nucl eot i de se% uence
represenFBﬁlﬂycﬁﬁ%¥%5%Pﬂé°%ﬁﬁbé?%ngla?bd3%%q??P%$K§QH§q§§n%ﬁﬁ-Qy K& eoti de
sequence represented by nucl eotide nunbers 58 to 423 in SEQ ID NO 84 and a

nucl eot i §8 Ney@émed sept 88k ithadi thgongéd pEdngdel AundBEBOBL 1D SSAUENFESEQ | D

NO 82; a nucl eotide sequence represented by nucl eoti de nunbers 58 to 423
in SEQ represented by SEQ ID NO: 59.

(13) The antibody or a functional fragment of the
antibody according to any one of the above (1) to (12), which
is humanized.

(14) The antibody or a- functional ffagment of the
antibody according to the above (13), which comprises: a heavy
chain variable region consisting of an amino acid sequence
selected from the group consisting of (a) an amino acid sequence
represented by amino acid numbers 20 to 141 in SEQ ID NO: 85,
(b) an amino acid sequence represented by amino acid numbers
20 to 141 in SEQ IDNO: 87, (c) an amino acid sequence represented
by amino acid numbers 20 to 141 in SEQ ID NO: 89, (d) an amino

acid sequence represented by amino acid numbers 20 to 141 in
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ID NO 90 and a nucl eoti de sequence represented by nucl eoti de nunbers 61 to
384 in SEQ ID NO 70; a nucl eotide sequence represented by nucl eotide
nunbers 58 to 423 in SEQ ID NGO 90 and a nucl eoti de sequence represented by
nucl eoti de nunbers 61 to 384 in SEQ ID NO 72; a nucl eotide sequence
represented by nucl eotide nunbers 58 to 423 in SEQ ID NO 90 and a

nucl eoti de sequence represented by nucl eotide nunbers 61 to 384 in SEQ ID
NGO 74; and a nucl eotide sequence represented by nucl eotide nunbers 58 to
423 in SBEQI ODONWO:90landea abchmdnpdacidgaenvencephayanged bpmedeleoti de
nunbers 61.to 384 in SEQ ID NGO 76. (24) The pol ynucl eotide according to

t he abovef(2R)leanst (23 qr werehwdthpainyest ntit¢ estquEnsesuencd ddlect ed
fromthe group consisting of : a nucleotide sequence represented by .
nucl eot i dadnyipenn 58iho 42413 EBgREQcEDWNOre84 aned arnselveakildamieguence
represented by nucl eotide nunbers 61 to 699 in SEQ ID NO 70; a nucleotide
sequencearepeesedided dhedjushipst i dataurbeasided 19 aldldfitheSEQquena@s 84 and
a nucl eoti de sequence represented by nucl eotide nunbers 61 to 699 in SEQ ID
NO. 72; %aﬁluebew de; SgaM Nt ¢ LSS NIA I Hud LRid deondhelinpdt o 1413
in SEQID NO 84 and a nucl eoti de sequence represented by nucl eotide :
nunbers @1 5@: 889 &0aSEQuLELND sdTec BeAUE SR KIS HRASREM JiRRTieRERIFEd by
nucl eoti de nunbers 58 to 1413 in SEQ ID NO 84 and a nucl eoti de sequence

represented by gyeheodrle uabSLS, Gkt 0% 4 PN AN B0 Ayl ot de

sequence répresenteéd by nucleofide n 14131 n SEQTD NO 84 and

2l eobhde, s84usneonakes el ot L el soLide augbers. Ghh889Rd SEQ 1D

NO 78; a nucleotide Sequence r'epresente nuc e nunbers to 1413

in SEQ 1D NO .84 and.a nycl eotj.de seqguenc esent by. hucl eot.i de

nunber s g?[’ FPIBEATHE éétsﬁ?eﬁuél g@; Eggnmﬁseége&rgeﬁgenghcglfea& &defited by
nucl eoti de nunbers 58 to 1413 in Sg? | D, NO 84 _and a nucl eoti q% sequence

r epr esenB€d Dy EAYEPES: FERTRERBEFS BIBYATHI SEFPEF R L 88 £ 5dd eot i de
sequence represented by nucl eotjde nunmbers 58 to 1413 in SEQ ID NO 90 and
a nucl eofF@eIRMende (3praraftidq By iduEFEBENdE Fembe?erbIdty 68¢%h SEQ I D
NG 70; a nucleotide sequence represented by nucl eotide nunbers 58 to 1413
in SEQ PPpiOnwpesitd 2 M|t i de SEQUERCEOT epr esdkt e@h FMEEE 6tidde
nunbers 61 to 699 in SEQ ID NO 72; a nucl eotide sequence represented by
nucl eot i dequemser &b eisent4rB byn a8EQd BNG minhark & Indd dA8 d& &§uence
represented by nucl eotide nunbers 61 to 699 in SEQID NO 74; and a

nucl eot i d® Bequencéd 1) e esemcedchy semiente depnadsesrtedBytamidd 3did SEQ | D
NO : 90 and a nucl eoti de sequence represented by nucl eoti de nunbers 61 to
699 in ShQmderN021760 128 in SEQ(IRINQ: Big [{al) yancimeiheo dec At caxglienget 0 any
one of the above (22) to (24) , which conprises nucl eoti de sequences

sel ect ed yYp@iasihe: <3 BYPamOnsi §¢idh@hberd MidELakisdenssagerns evg e@gsent ed
by SEQ ID NO 84 and a nucl eotide sequence represented by SEQID NO 70; a

nucl eoti de)sadUBRE Aol 81 8S88LEENEY BERI WY Ao dg¢ & el leaidWeszequence
represented by SEQ ID NO 72; a nucl eotide sequence represented by SEQ I D

NG 84 a 8Ok i PFAHBRCE HRBLEEEN Ry kRa 4 itk eotide
sequence%(r}egsggentg% %}%YSEQ I'D Neé{I 84 andtge}lﬂnucl(?g?i de sNgaZJence rlepr esent ed

by SEQ 1 BANG <Z8ucAcRughent LS 7emienes el aaghted s SEQ L MR P4 and a

nucl eot i de "sequence represente a nucl eoti de sequence
represente LS D.NQ . 84. a ucleotid e pres ed by SEQ
D No: B0E Hes 1ob St P b e g SR DB B T
nucl eoti de seq e represented by SEQ ID NG . 82;.a nucl eotide_sequence
repr esent ed byL@%% I%‘%Oangﬁtbé’%é' aoﬁu% eg‘f?ﬁfélg]aﬁ?]eﬁgr@%eﬂ}tesgﬁt chj_eby SEQ
ID NO 70; g_ nucleotide sequence r%)resentei

antibody according to the above (14

C! which comprises a heavy
chain variable region and a light chain variable region

selected from the group consisting of: a heavy chain variable

region consisting of an amino acid sequence represented by
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by SEQ ID NO 90 and a nucl eoti de sequence represented by SEQID NO 72; a
nucl eoti de sequence represented by SEQ ID NGO 90 and a nucl eoti de seguence
represented by SEQ ID NO 74; and a nucl eoti de sequence represented by SEQ
ID NO 90 and a nucl eoti de sequence represented by SEQ ID NGO 76. [0018]
(26) An expression vector including a polynucl eotide according to any one
of the above (19) to (25). (27) A host cell, which is transforned
wi th the expression vector according to the above (26). o (28) The
host cel AMABERE AJudPate 28bboel 42 AN SEReFRBINP 1 86 ABSta ddight §hgin
eukaryotic cell. : (29) A nethod of producing an antibody or a

funct i onghriphdmrentegfionhecansillsédyg cRér aéher BRSOy acAd| udeAyercst ep of
culturing the host cell according to the above (27) or (28) and a step of
col | ect i ngpaedesiteddbmnamnbndyaoid smdmirets Rlaltof AagnentSE@ Xh&Ganf/ilbody from

a cultured product obtained in the culturing step. (30) An anti body
or a funat heaaly chagmentarifalile wedidowdycordbstaih@rof ednbymtbebngcdlit ai ned
by the production nethod according to the above (29). (31) The

functi ongkghieageentpet skhe eantbiybady nac eeridi m@inibe dhe cakevea 4030%, salger ei n
the functional fragnent is selected fromthe group consisting of Fab,

F(ab) 2, FabNoangs Rynd a 1ight (@2)id Reydinit hodepord donaidtana) Jf agnent  of
the antibody according to any one of the above (1) to (18), (30), and

(31), whgpehB LBeamedihlibaabl @BpREsRntleCay ahinROdlaleduldeathancean
ant i body- dependent cel’l ul ar CyFthXLC activity. (33) A

phar maceybCah GRIReSibL ofs FRABGYYY bRat Wal bl gy iy LeRsk spaag0l 1 he

anti bodi es or functional fragnents~ o e antibodi es "according to the above
. an i c e esented b T

(1) 10 (48) 2n200i £3O0h18 Rglentl0tdhrcsented b3thnin® BRAGTRCRYELGA

conposition according to above ), Ich rs 1or treating a tunor.

(35) A pharpac iical ttion for.treati t.unor. _characteri.zed by

el udi g oabol Skt B TT RIS Ak BOET b o TS R iOn AP P ARITORE 16T ¢ ho

anti bodi es accgndiqg to the above %%%¥to(%%§) and Q?%Q toISB%%a%q at

| east onE°PREFLHBT PE HYBRL PO LARTEIICTPIGPT Ssented PR

phar maceuti cal conpositiaon according to the above'g34) or é35), wherein the

t unor i Snblgl}?@é*rs_zl to 128 in SEQ ID NO: 75; a heavy chalin variable region
consisting of an amino acid sequence repreSented by amino acid
numbers 20 to 141 in SEQ ID NO: 85 and a light chain variable
region consisting of an amino acid sequence represented by
amino acid numbers 21 to 128 in SEQ ID NO: 77; a heavy chain
variable region consiSting of an amino acid sequence
represented by amino acid numbers 20 to 141 in SEQ ID NO: 85
and a 1light chain variable region consisting of an amino acid
sequence represented by amino acid numbers 21 to 128 in SEQ
ID NO: 79; a heavy chain variable region consisting of an amino
acid sequence represented by amino acid numbers 20 to 141 in
SEQ ID NO: 85 and a light chain variable region consisting of

an amino acid sequence represented by amino acid numbers 21

to 128 in SEQ IDNO: 81; a heavy chain variable region consisting
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(37) The pharmaceutical conposition according to the above (36), wherein
the cancer is lung cancer, breast cancer, prostate cancer, pancreatic
cancer, colorectal cancer, a nelanoma, |iver cancer, ovarian cancer,

bl adder cancer, stomach cancer, esophageal cancer, or ki dney cancer.

(38) A nethod of treating a tunor, characterized by adm nistering at | east
one of the antibodies or functional fragnents of the antibodi es according
to the above (1) to (18), and (30) to (32) to an individual. (39) A

~ nmethod offtaea@Nh@Cald€ufpFedennracrepreeanbgdabyi ansner pagdanumbass one of

the antibodies or functional fragments of the antibodies according to the
above (120too(14),immEY 3D N @ prend atghsashadnevanépbpeurtgiagent for
- cancer simultaneously, separately, or sequentially to an individual. [0021]
(40) Thecotnsashinyg obdhethiaer acdidngetioehhe adpves€¢38¢d By @@dno abédei n t he
~tunmor is cancer. (41) The treatnent nethod according to the above
(40), whaueberklr cancxs insSEQIID NANGEr;, a bieeasi chabnerar iglist akgiocancer,
pancreatic cancer, colorectal cancer, a nelanoma, |iver cancer, ovarian

cancer, bbadistiagnsLlan ShOABHL LARCRIuerREOPEBEEBENEAACSY anindKadnay
cancer. Advantage of the Invention [0022] According to the

i nvent i oOfumBetbes apestif£1 AGEREPEDIRE: | s KeAPla AARER! cRARPI SrAgHAR
anti body which binds to B7-H3 and has an antitunor activity agai nst cancer

cel | 5 capobeoAbiapasde B ofr BRSCHiHS LAl $0GuDhaw POS-LO0RZa by

[Fig. 1] Fig. is a view show ng the presence or absence of ADCP activity

of an ané&iﬁ%_5@iénﬁ&§§§¥ﬁagfi@étlggiégfgﬁb(¥%lﬁb: ?Eﬁg%r%%gggggﬁakﬂ t he

drawi ng represent stan errors 2 1s aview
showi ng t he. eng r._absence _of. ADCP_activity.of a i.al
avai | abl SeRREPIE T EBe TR D SEe st At R R Hifp, TaERE R
Fig. 3 is_a view show ng the presence or enc f .A actyyityof MO
2nt body PSOEFHELCBANEY GBLRG, STTAnOTERTEs 200 Lari Gha sy b YRihlssing.
293 cells. The error bars in the draw,ng represent stgndard,errors (n=3) .
In the dfBdiAgtidHe ohRddkvVaddAbles TRAEO U&Ba&%msyo RIVEGAgaRrALE enpt y
vector-transfected 293 cells, and the "B7H3" denotes the ADCC activity of
MBO agai ASHUSRCARFrERPFESTHLRE PY3apdpnpPsacid numbersrd te) 1RBglngSEQ 5 vi ew
showi ng the presence or absence of CDC activity of an anti-37-H3 antibody
agai nst RRINGMBI3 icelhepviTREadiy vrr babseinedinn grarisg ingppEsehamingndar d
errors (n=3)

acid sequence represented by amino acid numbers 20 to 141 in

SEQ ID NO: 91 and a light chain variable region consisting of

an amino acid sequence represented by amino acid numbers 21

to 128 in SEQ ID NO: 75; and a heavy chain variable region

consisting of an amino acid sequence represented by amino acid

numbers 20 to 141 in SEQ ID NO: 91 and a light chain variable

region consisting of an amino acid sequence represented by

amino acid numbers 21 to 128 in SEQ ID NO: 77.

(16) The antibody or a functional fragment of the
antibody according to the above (14) or (15), which comprises

a heavy chain and a light chain selected from the group

consisting of: a heavy chain consisting of an amino acid
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[Fig. 5-1] Fig. 5-1 is a view showing the reactivity of MO anti body
against a 37-H3 deficient nutant (37-H3 IgVl). The dotted |ine indicates
t he bi nding property of a control antibody, and the solid line indicates
t he bi nding property of an M30 hybridoma cul ture supernatant. [Fig. 5-2]
Fig. 5-2 is a view showing the reactivity of MO antibody against a 37-H3
deficient mutant (B7-H3 1gCl). The dotted line indicates the binding
property of a control antibody, and the solid line indicates the binding
propertyséﬂuaﬁCﬁBGeﬁyﬁﬁﬁﬂ§ﬁ§ éﬂl?@#@oséﬁéﬂn§9§ﬁﬁrs 20 to 4ff gn 5EQ1 Fig.
5-3 is a view showing the reactivity of MB0O anti body against a B7-H3

defi ci enEDHR afb 37 HB1ighyphaifheonsissdngi ok alnanenP & iticheeANRBICAY
property of a control antibody, and the solid line indicates the binding
propert yrepresckBedhbpradone acdd yrumbmpse2iateng33 in SEQ JIFNG: 314] Fig.
5-4 is a view showng the reactivity of MBO antibody against a B7-H3

defi ci ent edantch@EBHr EBNEGER L ngThie atnatédol aqed isediueatces repeebiendiedg
property of a control antibody, and the solid line indicates the binding
propert ybof anindBAchybhiudbarscrbt tid 62 sLUpAL IBR@IMD NO: 85 anfdFaglibhd] Fig.
5-5 is a view showing the reactivity of M30 anti body against a 37-H3

def i ci enthAdhardnd Bt Hig bﬁ@n\e{an@%)acfb%ed{ﬂérﬁ;@ tepeckadteat®s aniaocbi ndi ng
property of a control antibody, and the solid line indicates the binding

propertysef san RO Hvhr i dora fﬁ'lstE.‘éijWe’Vﬁ‘ataaﬁéav chain cbhk¥9st9n6l Fi g.
5-6 is a view showi ng the reactivity of MO antlbody agai nst a B7-

def | oi enbemihaghi637ab3h0N26Rhce TheptakEad bl By Lidheakesd! hanblendi ng

property of a control antibody, and the solid Iine indicates the binding
property,gf.gn, M0, hy dempocuktu | S a view
show ng ?ﬁe gnt?/?urrrgrg%dctl Vi tol eE3t5 <£t]ﬁdan an‘i}%£ %fﬁﬁ-ﬁ{ aar?thlst}@cFl ggdg'?u ?llst m ce

|nplanted wi t h NCI-H322 cells. The err bars .| e dra r epr esent
standard error?cen f&?uence repEEsent?% EV am}n?sgglgigw s%oﬁ|%g E%

e seTorl P B S TR IS, 88 S T Y 0,

"mMmA3" denotes " i .. 8] Fl%d 8 1s a VIGMIShOMAn t he ADCP
act|V|t|§§qBﬁnH§0r&ﬁFﬁﬁﬁﬁﬁeQn@Ybﬁ@GnﬁnﬁFB FUBRST s £ ONEP- ﬁ§2218e§ﬁ9 The
error bars in the drawi ng represent standard errors (n=4). [Fig. 9]

Fig. 9 i3PNQi & 3R hgIhRe ihtt CORSE S&drEVeE |a@sa'6¥nR/I?EFJé?1FPEH&§i‘C§nd cMBO
anti body against mce inplanted with MDA-MB-231 cells. The error bars in

t he dr awkR§reSpnEsenbysamhdaralc id mpmbgrE@Ll to 233 in[$§Q IDMOK]) 7Fiig. 10-1
is a view showi ng the conpetitive inhibitory activities of cMB0 anti body
and MBO- Hlh¢avamtidsodygoagasndngvBd droamtihe ¢ hdissguencenrepresesitled| ar
domai n pol ypeptide antigen of a 37-H3 variant 1 antigen. The error bars in
t he dr awbggameppesentl stimhdasd2ertor471nz3)SEQ ID NO: [8E @ndl@- 2lighkitg. 10-2
is a view showi ng the conpetitive inhibitory activities of cMB0 anti body

and M30- Bhali4 enis betinaed astanB doididwnldnul prgpiresantedtsynaaling ar
domai n pol ypepti de antigen of a B7-H3 variant 2 antigen. The error bars in

t he dr awkigdrephiesestz1standar on &S NOV=3Y; d hegvyldlafi gonklsitSng Vi ew
showi ng the ADCP activities
of an amino acid sequence represented by amino acid numbers
20 to 471 in SEQ ID NO: 85 and a light chain consisting of an
amino acid sequence represented by amino acid numbers 21 to
233 in SEQ ID NO: 81; a heavy chain consisting of an amino acid
sequence represented by amino acid numbers 20 to 471 in SEQ

ID NO: 85 and a light chain consisting of an amino acid sequence

represénted by amino acid numbers 21 to 233 in SEQ ID NO: 83;
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of MBO anti body, cM30O anti body, and MO-H1-L4 anti body agai nst NCI - H322
cells. The error bars in the drawing represent standard errors (n=4) .

[Fig. 121 Fig. 12 is a view showi ng the ADCC activities of cM30 anti body
and M30-Hl -L4 anti body agai nst NCl-H322 cells. The error bars in the

drawi ng represent standard errors (n=3) . ' [Fig. 13-11 Fig. 13-1
shows a nucl eoti de sequence of 37-H3 variant 1 (SEQ ID NO 5) .

[Fig. 13-2] Fig. 13-2 shows an ami no acid sequence of the B7-H3 variant 1
(SEQ | D Rdresmyy chain consipfigg Qa1 apigo agid sgeipnos KePresernd§édsequence
of B7-H3 variant 2 (SEQ ID NGO 9) . [Fig. 14-21 Fig. 14-2 shows an
am no acky saegnenaeldfnunbed3- B var4dhtip SWEQGD DNOS11@nd a light  [Fig.
15-11 Fig. 15-1 shows a nucl eotide sequence of 37-H3 IgVvl (SEQ ID NO 20) .
[ Fi g. 15¢Biiki gondbs2indgofsanmmmdmonac idistt@aequentepoestheeBhbHaAmigWl ( SEQ
ID NO 21). [Fig. 16-1] Fig. 16-1 shows a nucl eoti de sequence of
B7- H3 | g€t idShihibdrNO1 22P33 in SEQ ID NCRi 91 ; Eoh&@aviidhaitbe@dnshewdingn am no
aci d -sequence of the B7-H3 IgCl (SEQID NO 23) . [Fig. 17-1] Fig.
17-1 showg anndelaet hdedsegyasaeeoteBreHdnteM2bly'SERINE NEid24himbelEi 9.
17-2] Fig. 17-2 shows an ami no acid sequence of the B7-H3 IgV2 (SEQ I D NO

25) . 20 tol£79.id&Ed 10 ®o0:1811ag80881 AylwicddIROtd derie@enee & aB7- H3
lgC2 (SEQ I D NO 26). [Fig. 18-21 Fig. 18-2 shows an ami no acid

sequence a@f nbhg B4- B3qleGée( PERrEReNPed?h) amino acid numbers 21 to

233 in SEQ ID NO: 73; a heavy chain consisting of an amino acid
sequence represented by amino acid numbers 20 to 471 in SEQ
ID NO: 91 and a light chain consisting of an amino acid sequence
represented by amino acid numbers 21 to 233 in SEQ ID NO: 75;
and a heavy chain consisting of an amino acid sequence
represented by amino acid numbers 20 to 471 in SEQ ID NO: 91
and a 1light chain consisting o}f an amino acid sequence
represented by amino acid numbers 21 to 233 in SEQ ID NO: 77.

(17) The antibody or a functional fragment of ﬁhe
antibody according to any one of the above (14) to (16), which
comprises a heavy chain and a light chain selected from the
group consisting of: a heavy chain consisting of an amino acid
sequence represented by SEQ ID NO: 85 and a light chain
consisting of an amino acid sequence represented by SEQ ID NO:
71; a heavy chain consisting of an amino acid sequence
represented by SEQ ID NO: 85 and a light chain consisting of
an amino acid sequence represented by SEQ ID NO: 73; a heavy

chain consisting of an amino acid sequence represented by SEQ
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[Fig. 19-1] Fig. 19-1 shows a nucl eoti de sequence of B7-H3 1gd -V2-C2 (SEQ

I D NO 28). [Fig. 19-21 Fig. 19-2 shows an am no aci d sequence of
the B7-H3 1gd -V2-C2 (SEQ I D NO 29). [Fig. 20-11 Fig. 20-1 shows a
nucl eoti de sequence of 37-H3 IgVv2-C2 (SEQ ID NGO 30). [ Fig. 20-2]

Fig. 20-2 shows an am no acid sequence of B7-H3 1gV2-C2 (SEQ ID NO 31).
[Fig. 21-1] Fig. 21-1 shows a nucl eotide sequence of an M30 anti body heavy
chain (SEQ I D NGO 50). [Fig. 21-21 Fig. 21-2 shows an amno acid
sequenceIBNQ h85vend #nli bl \chvddy gonRash 1NSETY BD AL NG ACid sequencpr g.
22-11 Fig. 22-1 shows a nucl eoti de sequence of an M30 anti body |ight chain
(SEQ | D NeprB2ented by SEQFIR.NQ2-78; B dieap hstiowsoms imtiimyg &di dnsequence
of the M30 antibody light chain (SEQ ID NGO 53). [Fig. 23] Fig. 23 shows a
nucl eot i deaiseqaendeseffluanhamepKeshntadseer8EQriD HNPnaAS5 aamdhamdngktchai n
constant region, and a human poly-A additional signal (SEQ ID NO 56) .
[Fig. 24thktie. c@dssbovagaonual aatindeasequedgeente arpriwdntsEdesee and a
constant region of human IgGlL (SEQ ID 57). [Fig. 25-1] Fig. 25-1 shows a

nucl eoti de seduUence tleaa’yy MBAiantbhRsdY¥teRGNSE aart VWaeirld Gl CBaigienhSEQ | D NO
58). [Fig. 25-21 Fig. 25-2 shows an am no acid sequence of the MBO anti body

chi mer a kypeckabeachyi BOSER HOL N3 HR a Diighe 2ot Botis i2&1hgbavs
nucl eoti de sequence of an M30 anti body chi nera-type heavy chain (SEQ | D NG

62) . [F'Qn 2Ridb Eb9q géqéeEQQWFeﬁPe§€£88d3E§Cbﬁ@Qﬂ?@ﬁﬁ @@; a heavy
chain consisting of an amino acid sequence represented by SEQ
ID NO: 85 and a 1light chain consisting of an amino acid sequence
represented by SEQ ID NO: 81; a heavy chain consisting of an
amino acid sequence represented by SEQ ID NO: 85 and a light
chain consisting of an amino acid sequence represented by SEQ
ID NO: 83; a heavy chain consisting of an amino acid sequence
represented by SEQ ID NO: 91 and a light chain consisting of
an amino acid sequence represented by SEQ ID NO: 71; a heavy
chain consisting of an amino acid sequence represented by SEQ
ID NO: 91 and a light chain consisting of an amino acid sequence
represented by SEQ ID NO: 73; a héavy chain consisting of an
amino acid sequence represented by SEQ ID NO: 91 and a light
chain consisting of an amino acid sequence represented by SEQ
IDNO: 75; and a heavy chain consisting of an amino acid sequence
represented by SEQ ID NO: 91 and a light chain consisting of
an amino acid sequence represented by SEQ ID NO: 77.

(18) The functional fragment of the antibody according

to any one of the above (1) to (17), wherein the functional
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t he M30 anti body chinera-type heavy chain (SEQ ID NO 63). [Fig. 27-1] Fig.
27-1 shows a nucl eoti de sequence of an MBO-L1l-type light chain (SEQ I D NO
70). [Fig. 27-21 Fig. 27-2 shows an ami no acid sequence of the
MBO-L1-type light chain (SEQ ID NGO 71). - [Fig. 28-11 Fig. 28-1
shows a nucl eoti de sequence of an M3O-L2-type light chain (SEQ ID NGO 72).
[Fig. 28-2] Fig. 28-2 shows an am no acid sequence of the MBO-L2-type |ight
chain (SEQ ID NGO 73). - [Fig. 29-1] Fig. 29-1 shows a nucl eotide -
sequencefovagmankBDs ISBlegfed Fghm ey QUSECERPiIREiNg4ef Fab, F(ab)Rig. 29- 2]
Fig. 29-2 shows an am no acid sequence of the MO-L3-type |light chain (SEQ
I D NO 7Bab’ and Fv.[Fig. 30-1] Fig. 30-1 shows a nucl eotide sequence of an

MBO- L4-type light chain (SEQ ID NGO 76). _ [Fig. 30-21 Fig. 30-2
shows an am no(agid segqudntmidfedthieldVBenichddtiyyge thghtamhalbody SE@ | B NO
77) . [Fig. 31-1] Fig. 31-1 shows a nucl eoti de sequence of an

MBO- L5- t ypackightlciahameSEQoEDENE ahB)body accoridiing. tdlaZly bing. oFl- 2
shows an am no acid sequence of the M30-L5-type light chain (SEQ ID NO
79). the abbwe. (33- tb K1) .32-1 shows a nucl eoti de sequence of an

MBO- L6-type light chain (SEQ ID NG 80). [Fig. 32-2] Fig. 32-2

shows an ami nO(ggbdm@q%@i%ﬁlédtqd@%&Mmglt@hthéhabav(aSE@I)D NO
81). [Fig. 33-1] Fig. 33-1 shows a nucleotide sequence of an

MBO- L7-t %H?_chi gr&to_m is%s( S%.Q IrQlé\QoLBgcie sequencé Fi 9ep§é_‘sghtgﬁg- -2
shows an am no aci d sequence of the MBO-L7-type light chain (SEQ ID NO

SO b G R AR L e RO R Rl
sequence represented by nucleotide numbers 67 to 390 in SEQ
ID NO: 52.

(21) The polynucleotide according to the above (19) or
(20), which includes a nucleotide sequence represented by SEQ
ID NO: 62 and a nucleotide sequence repi‘esented by SEQ ID NO:
58.
(22) The polynucleotide according to the above (19) or
(20) , which comprises: a nucleotide sequence selected from the
group consisting of (a) a nucleotide sequence represented by
nucleotide numbers 58 to 423 in SEQ ID NO: 84, (b) a nucleotide
sequence represented by nucleotide numbers 58 to 423 in SEQ
ID NO: 86, (c) a nucleotide sequence represented by nucleotide
numbers 58 to 423 in SEQ ID NO: 88, (d) a nucleotide sequence
represented by nucleotide numbers 58 to 423 in SEQ ID NO: 90,
and (e) anucleotide sequence comprising a polynucleotide which

hybridizes to a polynucleotide consisting of a nucleotide

sequence complementary to any of the nucleotide sequences (a)
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[Fig. 34-2] Fig. 34-2 shows an am no acid sequence of the MO-Hl-type heavy
chain (SEQ I D NO 85). . [Fig. 35-1] Fig. 35-1 shows a nucl eotide
sequence of an M0O-H2-type heavy chain (SEQ I D NO 86). [ Fig. 35-2]
Fig. 35-2 shows an am no acid sequence of the M30-H2-type heavy chain (SEQ
ID NO 87). [Fig. 36-1] Fig. 36-1 shows a nucl eoti de. sequence of an
M30- H3-type heavy chain (SEQ ID NO 88). : [Fig. 36-2] Fig. 36-2
shows an am no acid sequence of the M0-H3-type heavy chain (SEQ I D NO

89). [Fifgo 83 Mndry.s@ringesHowgerdlificnnt iadel SegueheotificaneaNBOCEA-t ype
heavy chain (SEQ ID NGO 90) . [Fig. 37-2] Fig. 37-2 shows an am no
aci d seqaeheetefl firmm MBe-dHouy penisdaii nghaf N ) SEQUAI @ i@ pequence

[Fig. 38] Fig. 38 is a view showing the antitunor activity of a hunmani zed
MBO ( M30x&hredEnapti bpdyueDedtibde muntbeérglanted3sut bn ¥ N 281 cel,l s. The
error bars in the drawi ng represent standard errors (n=6) . Mdde for _
Carrying (@t at hecl ayenieoBe§884t representba bor Aicleanceae” nambderkunor” as

used herein are used with the same neaning. [0025] The term "gene"
as used Bered BgiinGl YEOSIINRG : o Y (PNA nbyic8t $8e dires eabresBNAckner eof
and cRNA t hereof. [0026] The term "pol ynucl eoti de" as used herein

I s used B'}/Fr{hctl*@o@ﬁ@nﬂﬁﬁewq;laéo@ gIUChBIED B6 NG -2, 350 hiehudesaNA  RNA,

probes, ofligonucl eotides, and priners.
sequence represented by nucleotide numbers 61 to 384 in SEQ
ID NO: 76, (j) a nucleotide sequence represented by nucleotide
numbere 61 to 384 in SEQ ID NO: 78, (k) a nucleotide sequence
represented by nucleotide numbers 61 to 384 in SEQ ID NO: 80,
(1) a nucleotide sequence represented by nucleotide numbers
61 to 384 in SEQ ID NO: 82, and (m) a nucleotide-sequence
comprising a polynucleotide which Thybridizes to a
polynucleotide consisting of a nucleotide sequence
complementary to any of the nucleotide sequences (f) to (1)
"under stringent conditions.

(23) The polynucleotide according to the above (22),
which comprises nucleotide sequences selected from the group
consisting of: a nucleotide sequence represented by nucleotide
numbers 58 to 423 in SEQ ID NO: 84 ahd a nucleotide sequence
represented by nucleotide numbers 61 to 384 in SEQ ID NO: 70;
a nucleotide sequence represented by nucleotide numbers 58 to
423 in SEQ ID NO: 84 and a nucleotide sequence represented by
nucleetide numbers 61 to 384 in SEQ ID NO: 72; a nucleotide

sequence represented by nucleotide numbers 58 to 423 in SEQ
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[ 0027] ' The terns "pol ypeptide" and "protein" as used herein are
used without distinction. [0028] The term"cell" as used herein

al so includes cells in an animal individual and cultured cells.

The term "B7-H3" as used herein is used in the sane neaning as B7-H3
protein, and also refers to B7-H3 variant 1 and/or B7-H3 variant 2. [0029]
The term"cell injury" as used herein refers to a state in which a

pat hol ogi cal change is caused to cells in sone form and the cell injury is
not |imIedNQo & padtaimjaksotide isriusiue Fepresens af byanugéeecbidhe
structure and function of cells such as DNA cl eavage, base-diner formation,
chr onosomahbelsagadgeo dBfagen tPEQelD HOvi Fi4on arankk hevlyidandeguerceease in
various enzymatic activities. [0030] The term "cytotoxic activity" as
used hereeprestrtedtboythec hedt vdé ynahbeasss g d e ;ahiov sapeIor Nbedseel
injury. Theternmfant ibody- dependentcell-nedi ated phagocytosis activity" as
used herghd &eherBeboidanséhadicdepepdeseneelll bphagetybesie LHdEEY s
activity" and neans the activity of phagocytosing target cells such as

tumor cegl sty SDRRCYEESSTOINGRCIPPRAGRS 1B dledeBYicABcaREpPEIYnLtdRE term
is also called "anti body-dependent phagocytosis activity". The term

"anti bodye drpandantaLalihBbat $y/tetoxi Gt yr@atd Nbt ¥s A8qwsRdcheseiperefers
to "anti body-dependent cellular cytotoxicity (ADCC) activity" and neans the

acti vity.oh.8aRB0l0g: LLAELACRL! 3uSERcanc! Hbese] ks DY Miaceh! sponediat ed

by an anti ement endent cytotoxicity

act i vityspaggused et elprelars LA parml enens dependent GulobaxiaLty (C0O

activity means t he activi s such as tunor
cells by_conpl e t, medi.at ed tihqgdy. [0031 . The term
Funct | SRARBPF SgrBrS oh L Arih it aay ¥ois s Bicher BRRLPRFiAE PETUCRRL i
fragnment of an anti_body h vin$,$n ant i en-bindin% activity, wherein the
fr agment TRBRECECREPR BY B 1R I Rr Dk ke ARt HRREQ it MYdi A’ Fab,
F(ab' ) 2, scFv, and the like. The term al so includes Fah' which is a
monoval eRtNYSGEREHES iSEBISRHS Z5P&SEEHST BY BACLAPT b3ay B 68 b9
treating F (ab' )2 under reducing conditions. However, the termis not
limted £83tHesEAdRe Al e84 aa3nd ch@ uss adie 49 SGRENAPa S SRIBSHACRE BYf i ni ty
for an antigen. Further, these functional fragnents include not only a
f ragnent nobiaphnédebpunbensi Ag &of aBR- 1heARhIRONGcuUB@; o8 BANCAAPEDHEEY
protein with an appropriate enzynme, but also a protein produced in an
appr opr i aegubnst tepregsihgdabyenetileakliyenpdimbeed &6t tbodg3géneSER0032]
| ID NO: 90 and a nucleotide sequence represented by nucleotide
'ﬁumbers 61 to 384 in SEQ ID NO: 70; a nucleotide sequence
represented by nucleotide numbers 58 to 423 in SEQ ID NO: 90
and a nucleotide sequence represented by nucleotide numbers
61 to 384 in SEQ ID NO: 72; a nucleotide sequence represented
by nucleotide numbers 58 to 423 in SEQ ID NO: 90 and a nucleotide
sequence represented by nucleotide numbers 61 to 384 in SEQ
ID NO: 74; and a nucleotide sequence represented by nucleotide
numbers 58 to 423 in SEQ ID NO: 90 and a nucleotide sequence

represented by nucleotide numbers 61 to 384 in SEQ ID NO: 76.

(24) The polynucleotide according to the above (22) or
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The term "Fab'" as used herein refers to a nonoval ent fragment in a

vari abl e region of an anti body obtained by treating F(ab' )2 under reducing
conditions as descri bed above. However, Fab' produced using a genetically
nodi fied anti body gene is al so included in the Fab' of the invention.

[ 0033] The term "epitope" as used herein refers to a parti al
peptide or a partial tertiary structure of B7-H3 to which a specific
anti-B7-H3 anti body binds. The epitope which is a partial peptide of the
above- de$23 ) bedh B7h H3owepmni s datalren et Bequamstdro s aleldt edhdwomnt bhehose
skilled in the art such as an i munoassay, and for exanple, the follow ng
met hod canobe eoplkdpedngFiafst  avancoestpdet isslqustmaect temsesénaed abti gen are
produced. In the production of the partial structures, a known ol igopeptide
synt hesi sutkebbiquenwaive be Sgsed. 1403 iexaEp| ED N :Seniasd of npol ypepdedes
havi ng appropriately reduced | engths obtained by sequentially shortening
B7- H7 freaytiBacE teppeBuated byt auBlBdsideenpmdueediUsbngos gansknc

reconbi nati on techni que known to those skilled in the art. Thereafter, the

reactivity Rb:anoanti b RAaidestsdfirsfPotypepiigiessi syexapingdigad a
recognition site is roughly determned. Then, peptides %aV|ng shorter

| engths ARRLS¥RtbESigad @] f Beor eAGkVidy £la Lha,aakbhody ut ﬁeheese
pepti des is exam ned, whereby the epitope can be determ ned. ther, the
epi tope ph t ar ture o n. ¢h a
specific a%fglgﬁégtégpg%sﬂ%aln&g{ %etr}e{lr“?nsénfgj éf)iy%s?pé?:?f v?ﬂ"égﬂg?ﬁ@ g\]‘% \rll\@bém d

e 5 ST i

struct ural rase nd to%¥he sane

epi t ope' used r efers tqg differen nti bodi es which

comon. bt Lapes %ES oG FhrepBony M hee i BB e e 5%Bf”?asng?5

parti al tertlégg' ucture to which a first antibody bin can

det er mi n8Y 1 e ?lr}%'ibed'?ﬁ |6t}089 %%%I IhEELLBRP a4 'bS‘dE}UBfL'ﬁBtf‘get he sane
epitope. Further, by confirmng that a second anti body conpetes with a
first an??ﬁBﬁ?CFo¥ePH%S%PH§¢nBYt%P%he%h%ﬁﬁe%PT?¢ﬁﬁ 5%;tQI¥§1§eéBn§E9ntlbody
inhibits the binding between the first antibody and the antigen) it can
be det er P dfafnthe 14¢keohide MRAMNSITE tHePrSSSoHE R Ry bb@%!egth@eto t he
sane epitope even if the specific epitope sequence or structure has not
been deteumbard. 6Eutcherd® whienSEQeIDi NO: &iftii Bodyuahebt hée seegnenaat i body
bind to the sane epitope and also the first antibody has a special activity
such as aspaesehtedrbuaiuviegtide marbdres Sgect 2d1lB8hah IEE IPetionds8ant i body
al.so has the sanme activity. Accordingly, when a second anti-B7-H3 anti body
bi nds t oandparthual epeptiedsetioenbecheprébeatednbiy- Bde H3oantiebadybbireds, it
can be determned that the first anti body and the second anti body bind to

the saneseptd o G BEOHBD Kol t1eef a Byictesliike Bggubatearspeesenaati - B7- H3
anti body conpetes with a first anti - B7- H3 anti body for the binding to

37-H3, by Gaik 1R tieiehiinpedstdatoting f 14 oAt NBody, eﬂeatﬁec§eeemeeantl body
are antlbodles whi ch bind to the sane epitope of B7-HS3. 34] The

term %qﬁéneéegeﬁﬁéééﬂté@ Bgsnhgléoﬁg%l BRBERL! kY @!St %55‘ AhNgEpHegi on
(CDR), and’it is known that ea heavy and |1ght chain of an anti body

ol ecul ephagol Nge GOMRIAMRALA e dIRLAI AL esen§e5b§@5§ieo The COR i s

al so cal?ed the hypervariabl e regio and variabl e region

of cach hEgkLand: | gy chainegh a3 ggt i op S%‘} L6 pil18gRikE uhutlatas

separate_CDRs in structure of ea polypepti de
chain ﬁe%ege%s@%?&ﬁ%otm it 1o ton 8o Boka 0 AP Mhe Boty <t he
CDRs of the heavy, chain are represented by CDRHl, CDRH2, and CDRH3 fron1the
ani no- t ef MHeQT e @feqq?él%ﬁnrﬁ@réﬁedl%éé’n%‘éce?o’fh‘éeHe-H‘\‘RFTc%él 8ht%and the
CDRs of the light chain are represented. by CDRL1, CDRL2, and CDRL3 fromthe
ami no- t ethiAalisPER &P Y¥Re %ﬁ]ﬁﬁdaélﬂugeﬁﬂéhéé BEINABCE| HAPTERaNRSAThese
Sites are proximate to one another in the tertiary structure and determn ne
t he specP¥irueleebidamumiee® it sovwh? 2 Hn BEQAPI oy’ bi ﬁd@uC{Leeespe

The phrase "hybridization is perfornmed under stringent conditions" as used
herei n re¢gnence mepregestefinoniehl ¢éybideixebhens is8 ger fldli3ednubBer

condi tions under which identification can be achi eved by perform ng
hybri di zation at 68C in a commercially avail abl e hybridization sol ution
ExpressHyb Hybridization Solution (nenufactured by Contech, Inc. ) or by
perform ng hybridization at 68C in thg presence of 0.7 to 1.0 M NaCl using
a filter having DNA inmobilized thereon, followed by performng washing at
68C using 0.1 to 2 x SSC solution (1 x SSC solution is conposed of 150 mM
NaCl and 15 nw1sod|un10|trate) or under condltlons eqU|vaIent thereto. 1.
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37-H3 is a protein having a single-pass transnenbrane structure, and the
N-term nal extracellul ar donain of 37-H3 contains two variants. The B7-H3

variant 1 (41g-37-H3) contains a V- like or G like Ig domain at two sites,
respectively, and the 37-H3 variant 2 (21g-B7-H3) contains a V-like or
C-like Ig domain at one site, respectively. As for 37-H3 to be used

in the invention, B7-H3 can be directly purified from B7-H3-expressing
cells of a human or a non-human_manmal (such as a rat_or a npuse) and used,
or a cel IDbrahenty actieke ot 14a s ebRrc]isshtasentesd by ruflsetpeépar ed
-and used. Further, 37-H3 can be obtained by in vitro synthesis thereof or
product i BAMPRBEeOfL itP £ HosincBER LRr dPgh Fonet i Ruehephtdei AGIUPACSUCh
genetic engi neering, specifically, after 37-H3 cDNA is integrated into a
vect or caprbkeentedxby asst hgo BVde iy s BB HR tah3ben obEQi TiedOhy 90
synthesizing it in a solution containing enzynes, substrates and energy
subst anceadr agouc ddot ddet sagasentcpt reprandntednblahiioheobi deynenpeessi ng
37-H3 in another prokaryotic or eucaryotic transfornmed host cell

The nucl eotdidlessequeroamNOary Opandreadt Dgot L agesdflnceoteprbsanneB7- H3
variant 1 gene is represented by SEQID NGO 5 in the Sequence Listing, and

t he ani npyagid squenagmbBeksy tbs 41ePpie Sy e NoY SEQnHR N-16otadehe
Sequence Kisting. Further, the sequences of SEQ ID NOS: 5 and 6 are shown

in Fig. l3quence rep-'r_Q%eﬁ"ﬂ%ldeggilﬁgg%%%‘%ﬁﬂ%engtfnb%&sggﬁ eb @oburmNsBS H3

variant 2 gene is represented NO in the Sequence Listing, and
the am nepaghd -ggquence thereof is represented by SEQ ID NO 10 in the

Sequence Listing. Further, the sequences of SEQ ID NOS: 9 and 10 are shown
inFig 14 = (o5 6n1§![go Fggﬁgnu%l@o%gﬁjenac\f\@)?giﬁgw §%§tof}{eut82 Jﬁ{%g?&o%' d

sequence wherein veral - amno acids are su eted and/ or
added in of above-descri bed amn id.se f - nd al so
nas & bi oah £a1 AR TertecloEohhrERe 2 B EP Srt AR el sE Lot e

included_in B7-H3. [0036] . .. Mature bhunman .B7-H3 variant _1 from.which

t he signﬁFogéHH%ﬁE8LRé?4ﬁ&ﬁF*%%8%2&1EBFE@ggbﬂﬂfﬁqyﬁﬂF%ﬁ?ﬁaeﬁgP €dequence
consisting of amno acid residues.27 to 534 of the am no acid_se%uence

r epr esenP®¥dSEy Bedq D8d0RTE. 2 Firt hert 1Rt IRTIIRIRF PEIRERLRT &t S5% rom
whi ch the signal sequence has_been renoved corresponds to an am no acid
sequenceI@oﬂgF st9 hgt FCHFATG e isgaueesiedterrerersed1BY ofEQ W Al :nd4aci d
sequence represented by SEQ ID NO 6. ' In the B7-113 variant 1, the
r espect i addendiuslentalgn eseauenpet Hersedentefl byvVEEQ gl , NQyv22iafd 1 gC2
fromthe Ntermnus, and in SEQID NGO 6 in the Sequence Listing, gVl

cor r espondsleotadiencseguenpen@mpyr eBented 30y ISR €br MEspoRds arnd ami no aci d
nunbers 140 to 244, 1gV2 corresponds to am no acid nunbers 245 to 357, and
| gC2 cor nespents deosagquancaciaprepdiersd 3H8SEQ HUHHO :Fu4 t krenucileotthele37- H3
variant 2, the respective donmains are present in the order of IgVvl and |IgC2
from t he siquehentepr8sénta8d FED NONOL084 mriche iefuestciaid sehuegcel gV1
corresponds to am no acid nunbers 27 to 140 and 1gC2 corresponds to am no
aci d nunbebsebéhtled B¢3Ed 903d: 76; a nuélebBiaPNEGashde rebtaiseeday, for
exanple, a so-called PCR nethod in which a pol ynerase chain reaction
(herei nati,egphetBri@d 440228 aPHc] ebBiBET S QGBS &S0 s SN |1y isaxy
expressing B7-H3 cDNA as a tenplate and primers which .
speci fi call yaoph & f V.37 (Saiki [ 8&), 239,
357-49) . Dot Al Ty Ty R ST TS aRPen Ry et oy M8l

pol ynucl egh de O0RLSLI 00 glagAUC! BaL e Reducnce GarpherRpLany g the

nucl eot i de sequence 1 epresen t he Sequénce

Li sting under_ st.ringent conditions and encopdes pratein hayin

b1 ol 061 cHhedertis) S Earan S St 57 kR o8 A0 néfuctel 2 e7- ko
cDNA.  Further, .a pol ynucl eotide which_is plicing_ yariant _transcribed
f rom t he HHETER tRhBEGH B S EFR RRE RN Tr S Y SEGER MGG Phe MRCH SRyBAG 2es
thereto under stringent conditions and encodes_a protein having a

bi ol ogi c&LTEFCH F§PEFEFVEFERY 62 HANCGf 99#4%%@%1%%@%@& O9¢ B7- H3
cDNA. [0038] Further, a protein which consists of an amno acid
sequence FEREESienteebBSEQR BN : 4RV onHELgstafde RWIRTUTERTeFEESEH or
added in the am no acid sequence represented by SEQID NO 6 or 10 in the
Sequence Listing or an ami no aci d sequence obtai ned by renoving the signal
sequence fromeither of these sequences and has a biological activity

equi valent to that of B7-H3 is also ipgluded in B7-H3. Further, a protein
whi ch consists of an am no acid sequence encoded by a splicing variant
transcri bed fromthe human or nouse 37-H3 | ocus ‘or an am no acid sequence
wherein one or several am no acids are substituted, deleted or added in the

______ o - o M



The anti body agai nst 37-H3 of the invention can be obtained by inmunizing
an animal with B7-H3 or an arbitrary pol ypeptide selected fromthe am no
aci d sequence of B7-H3, and collecting and purifying the antibody produced
in vivo according to common procedures. The biol ogi cal species of B7-H3 to
be used as an antigen is not limted to being human, and an ani mal can be

i mmuni zed with B7-H3 derived froman ani mal other than humans such as a
mouse or a rat. In this case, by exam ning the cross-reactivity between an
ant i bodybi FEQNEP (N9 1 99 aPtaf i IR 6 F GRAMCTET FIERARE Rt 1B7SE®. an

anti body applicable to a human di sease can be sel ected. [0039]

Furt her, I8 N®not2 pranugieidtddie saqusacebrapnedented ay hgbe i Hom® eSabl i shed
by fu3|ng ant i body- produci ng cells which produce an anti body agai nst 37-H3
wi t h nyehodeacslib3eatddedsrguencknoepresentesl byoSEQAPpNG,: Kéhl emdand

M| stein, Nature, (1975) 256, pp. 495-497; Kennet, R ed., Mnocl onal
Ant|bodlasnqmledﬁﬁ&£6§eqﬁém®uanpeesenNea.k@&QSBQ)ID[mmnO]9o and a
Incidentally, 37-H3 to be used as an antigen can be obtai ned by expressing
the B7- Haugeretiided skeglerneel lreidi@riRtethe SHgiTemag. 74 0041]

Specifically, a vector capable of expressing the B7-H3 gene is produced,
and the resulgting vector is transfected into a host cell to express the
gene, and then, the expressed B7-H3 is purified. Hereinafter, a method of

obt ai ni ng an arab'sbosiyl %9&51@51%% "\';?eé"éé:} bec sReLhS| aabbxy%%%bl%@e (1)

Preparation of antigen anples of the antigen to be used f

produci ng Le AL +37-45 and Nl Br4f3.c 8 _podypent i de consi st ng

of a artl al acl equence conpri sing at eas consecutive am no

aci ds’ of 37- FB gnd eré%yakkégl Rﬁ&@%d 9%7 @Ee %5?Yqﬁ1nqégpld

sequence or carrl Fied Irectly
from human _t unor, tISSU§§ or tunD ceI qied E éther 37-H3 can be
obt ai ned *BY *§YRCESIANE aﬁﬁ? % S ihﬁrﬁ Yol fie] % in a host cell by
genetic englnegrlng th res ect tqQ suc ne

engi neering, spééi fTEgQrF?/SJ ey a§?°ﬁ§1 @Iﬂ\l)f\ §hef %‘F%t@% 'nf”h?ege\}é’ct or

capabl e of expressing B7-H3 cDNA B7-H3 can be obtained by synthesizing it
in a sol GRoROSENCE Hﬁ;éhﬁﬁﬁ§¥YQﬁﬂﬁn9%&%s and energy substances required
for transcrlptlon and translation, or by expressing 37-H3 in another

prokaryotic or (@3¢ aPy®erBodr ah PrrdReei MOsAN ¥t ibgdiney a functional

fragment of the antibody, characterized by_including a step
of culturing the host cell according to the above (27) or (28)
and a step of collecting a desired antibody or a functional
fragment of.the_antibody from a cultured product obtained in
the culturing step.

(30) An antibody or a functional fragment of the antibody,
characterized by being obtained by the production method
according to the above (29).

(31) The functional fragment of the antibody according
to the above (30), wherein the functional fragment is selected
from the group consisting of Fab, F(ab)2, Fab’ and Fv.

(32) The antibody or a functional fragment of the
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Further, the antigen can also be obtained as a secretory protein by
expressing a fusion protein obtained by ligating the extracellular domain
of B7-H3, which is a nenbrane protein, to the constant region of an

anti body in an appropriate host-vector system [0045] 37-H3 cDNA
can be obtained by, for exanple, a so-called PCR nmethod in which a

pol ynerase chain reaction (hereinafter referred to as "PCR') is perforned
using a cDNA library expressing B7-H3 cDNA as a tenplate and priners which
speci f i canitybadiyl afgoZAiAg tONMY suee S khe ®Rboke, (Bt &b .(185ci 3dd,, (1988)
239, pp. 487-489). [0046] As the systemfor in vitro synthesis of

t he pol ypagt i(da,) ,f eheeedmpltde Regdid itednsmtbfon Slytem (RTSegudkufesict ur ed
by Roche Di agnostics, Inc. can be exenplified, but it is not limted

t her et 0. tp0&4ldnce an anEidBplesependetkaty Dl itahastt €edtisc artivdey .
Escherichia coli and Bacillus subtilis. In order to transformthe host

cell's with a tanget Me%aﬁd&%eh&itcﬂa bémFbeltﬁ@ﬁsf@ﬁamCtbarﬁz@aa
vector conprising a replicon, i.e., areplication origin derived from a

speci es goRaldible Wtthddha h@%te &hd tad egHl abeHY eseENGRncRYIRAr , the
vector preferably has a sequence capabl e of inposing phenotypic selectivity

on the t "f%%%%%%doﬁedﬂe ahP@88lies accofttAphes LRt a%&?é %Y i€o hagh cells

include vertebrate cells, insect cells, and yeast cell As t he vertebrate
cells, f &, gyan COS cells (Guzman, Y., Cel I (1981) 23, PP.
175- 182, %m%% 1°65 murine fibroblasts NIH3T3 (ATCC No. CRL-1658) ,

and di hylc\{lg%f gl ate reduct ase deficient strains (Ulaub, G and Chasin, L. A
, Proc Acad. Sci. USA (1980) 77, pp. 4126-4220) of Chinese hanst er

ovarian cells ( | s nd.the like are often used,
OAPARRIRSII 1 v P TR S S R S AP
obtalned ransf gr.mant _can be c Itured according to common procedures, and
by cul tu r?@{etl'f r;a r’@f]ﬁ?hﬂlrﬁ fu egf’ettlrb%l%lpte‘g?‘?’ae i s produced
mtracellularly or extracellularly [ 0050] .. A suitable nmediumto be
used for cul tur |3|5Q; fapheEMIcPUELER f FORPOREF 608 E%W%/t%%cﬁ HMAFr e nedi a
dependi ng on the enployed host cells. |f Escherichia coli is enployed, for

exanpl e, CHTER teadiZad Supprertdiag aft heaat aone whttle apdHhedigmiddi 1 1in or

| PMG as needed can be used. [0051]
functional fragments of the antibodies according to the above

(1) to (18), and (30) to (32) and at least one therapeutic agent
for cancer. |
[0020]

(36) The pharmaceutical composition according to the
above (34) or (35), wherein the tumor is cancer.

(37) The pharmaceutical composition according to the
above (36), wherein the cancer is lung cancer, breast cancer,
prostate cancer, pancreatic cancer, colorectal cancer, a
melanoma, liver cancer, ovarian cancer, bladder cancer,
stomach cancer, esophageal cancer,'or kidney cancer.

(38) A method of treating a.tumor, characterized by

administering at least one of the antibodies or functional
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A reconbi nant protein produced intracellularly or extracellularly by the
transformant through such culturing can be separated and purified by any of
vari ous known separation nmethods utilizing the physical or chem cal
properties of the protein. [0052] Specific exanples of the nmethods include
treatment with a common protein precipitant, ultrafiltration, various
types of liquid chromatography such as nol ecul ar sieve chromatography (gel
filtration), adsorption chromatography, ion exchange chronmatography, and

af fi ni t yLzhopaateeh e 28t dPgdiss anrprdmmiontlhe aPaveef dofto [(8633]
Further, by attaching a tag of six histidine residues to a reconbi nant
protei n epdbd38Xptesdéd,) tlee apr drsivichualbe efficiently purified with a

ni ckel affinity colum. Alternatively, by attaching the 1gG Fc region to a
reconbi nant préBe) na mdhekpoessedattihg pr oiwenor cachdbeaetérizedt by
purified with a protein A colum. [0054] By conbining the

above- desanihedteetihadst adatgermsmiittiod ant dbgeiepobypephcdecnan be
easily produced in high yield and high purity. (2) Production of anti-B7-H3
nonocl Onﬂlragﬁféhlﬁ@ddf the ant ExaapksSa@otditnqitlcl Bled\sReci(i) aad I(x shi,ndi ng to
B7-H3 i nclude a nonocl onal antibody specifically binding to 37-H3, and a
net hod ofngbtab Nty (38Ghagl antidedy ohe €eseapbedibelgunt [fA358hncer The
production of a nonoclonal antibody generally requires the foll ow ng

operat | Oeal{nu&ftaaép%fsrly(,agepgfaéxngg & BiopehyTen 16,0 8813841 98 a@a1ant i gen;
(b) preparing antibody-producing cells by immunizi'ng an ani mal by injection
of the aqb&gﬁw, collecting the blood, assaying its antibody titer to

det erm ne when the spleen is excised; (c) preparing nyeloma cells
(hereinafter r L‘Byggﬁt gr‘é‘%m%ﬁg%'fﬁy%gpg gccording b9k nbughaget N8e)

ant i body- producin W
or (39), wherein the tumor is cancer.

(41) The treatment method according to the above (40),
wherein the cancer is lung cancer, breast cancer, prostate
cancer, pancreatic cancer, colorectal cancer, a melanoma,
liver cancer, ovarian cancer,.bladder cancer, stomach“cancer,

esophageal cancer, or kidney cancer.

Advantage of the Invention
[0022]
According to the invention, a therapeutic agent or the
"like for cancer comprising an antibody which binds to B7-H3
and has an antitumor activity against cancer cells can be

obtained.

Brief Description of the Drawings

[0023]
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) screening a group of hybridomas producing a desired anti body;

) dividing the hybridomas into single cell clones (cloning) ;

) optionally, culturing the hybridoma or rearing an animal inplanted with
e hybridoma for producing a | arge anount of a nonocl onal anti body;

) exam ning the thus produced nonocl onal antibody for biological activity
and binding specificity, or examning the properties of the antibody as a

| abel ed anti body reagent; and the !ike.’[QOSGL _ : Her ei nafter, the

net hod of pr od&%iag fddocl GrfaP BhHEY SRV T FRBPHRIRRTDSAF PRSEBECS |
followi ng the above steps, however, the method is not limted thereto, and,
for exanpFeAD@Rt apbdyiprodlicRngaveltB7olRernthbadypraannsel N§IaHd2/yel oma
can be used. [0057] (a) Purification of antigen As the antigen,
37-H3 prepaled byhe¢leanoat badsda tes dridvwidianbepeesens gandand pypoirde

t hereof can be used. [0058] - Further, a nenbrane fraction prepared
fromrecdnbmant cells expressing B7-H3 or the reconbi nant cells expressing
B7-H3 t hensel ves, and also a partial peptide of the protein of the

i nvention chem[gayl y25¥iighesized Hiewn grrivhioty khewréoehbose akiskhed i n t he
art can also be used as the antigen. [0059] (b) Preparation of

anti bodyopr aduep ngceehlity of a ThemasttgenlpbtaiaiadblIe shapitay-HS m xed
wi th an adjuvant such as Freund' s conplete or inconplete adjuvant or

al um nunppet asaiuayauhikat fcangsthe JAasW ting mxture is used as an
i mmunogen to i mruniize an experinental animal. As the experinental aninmal,

any ani mal usedgipg a3 kKpQwn By LAdeNE, RIHRAMGd QBe@%@QQm@érbxbﬁbﬁ%_%@eW t hout
any trouble. Specifically, for exanple, anouse, arat, agoat, sheep, cattle,
a horse, _ar t i ke use er il e v jnt e of

P? C& agéﬁvgﬁy 5% quﬁy antﬁyq %ﬁ%ﬂ%@t %Ep%@s

avai l abi l'i'ty of nyelonma celts to be fused wt e extracted

anti body:- producing cells, a.pgguse.or a is, preferabl d t.he ani nal
to be i n*%ﬁ??gd?:r%ﬁﬁgﬁ]&fﬁg r?eiﬁh)% asl%é §7n ]%f Tt uréeessolrgg alkt%%t S%Elelsu'sed is

not '

A~ o~~~
>oo0Q O

The error bars in the drawing represent standard errors (n=3).
In the drawing, the “mock” denotes the ADCC activity of M30
against empty vector-transfected 293 cells, and the “B7H3"
denotes the ADCC activity'of M30 against B7-H3-expressing 293
cells. |

[Fig. 4] Fig. 4 is a view showing the presence or absence
of CDC activity of an anti-B7-H3 antibody against NCI-H322
cells. The error bars in the drawing represent standard errors
(n=3) .

[Fig. 5-1] Fig. 5-1 is a view showing the reactivity of
M30 antibody against a B7-H3 deficient mutant (B7-H3 IgVl).
The dotted line indicates the binding property of a control
antibody, and the solid line indicates the binding property
of an M30 hybridoma culture supernatant.

[Fig. 5-2] Fig. 5-2 is a view showing the reactivity of
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particularly limted, and in the case of a nouse, for exanple, various
strains such as A, AKR, BALE/c, BDP, BA, CE, C3H, 57BL, C57BL, C57L, DBA

FL, HTH, HT1, LP, NZB, NZW RF, R 111, SJL, SWR WE, and 129 and the |ike
can be used, and in the case of a rat, for exanple, Wstar, Low, Lew s,
Spr ague Damﬂey, Ad, BN, Fischer and the |ike can be used. These m ce

and rats are connerC|aIIy avai |l abl e from breeders/distributors of
experimental animals, for exanple, CLEA Japan, Inc. and Charles River
LaboratoMB@sanéabﬁdYIﬁ@alP§@6§]B7 -H3 deﬂﬁﬁﬁgnthéyéantn(@Gnﬁﬁdéﬂgﬂlon of
conpatibility of fusing with myeloma cells described below, in the case of
a nouse, TBALBOttedr diine andibntﬁheth&sbioﬁiagr@Ippﬁk@UapfaadCD@WrQﬂrains
are particularly preferred as the animal to be i muni zed. [0062]

Furt her, annibodyi,dendt the ebladt igeri ¢nlarakegy thet weedihgmprspamdym ce, it
is also preferred to use a nouse having decreased biological function to
renove asfoant MBodhe®rideala ictil tairuspeamridtaait aut oi mmune di sease. [ 0063]
The age of such nouse or rat at the time of imunization is preferably 5 to

12 weeks of agerigore- PIeEf‘ abys Gt BivReksowing e [RAGA Vit pider to

i mmuni ze an ani mal with - or a reconbi nant thereof, for exanple, a
knO“ﬂ_”EMb@daﬂ€§ﬁbaPngh@n§%talh7LH3 hekiexamk! futhekr BB u¥ rgiandbook of
Experinmental | munol ogy Vol o 1., Blackwel | SC|ent|f|c

PUbl'CatTﬂ@sdo€¥gerQlﬁé9§ﬁhicgﬁggtthg p7 nd@%% ?§$§eTt¥ M = Eéﬂ%&'qenta

| mmunochem stry, Charles C Thomas Publ i sher field, III|n0|s (1964) or

the |1 ke gan g useda tne sol/favmgnghgaalhg%@' 284! 9t Oftopye! o7 el

speci fic net of “the |nvent|on or exanpl e,

That is, f|r%;M3% ?ﬁgﬁg r ok |I_frac%hgpt§5{V|ng as the antigen or cells
caused t0 expr ess e-an |gen i's/are ermally or intraperitoneally
adm ni stered t e conbi nat.i.on %f bot h

o es o aam nFag, B EREd D ef‘I]erltsea Yb?%%ﬁ%h%%f}% e AS i BAETo

efficienc and when intradermal _administration is perforned in the flrst
hal f andM %Htﬁ&ﬁéPP@&né&Plgéﬁlﬁu§Fr5§u9§fﬁ§16€Ff8Pﬁ§&tldBFh§3I§BF@r ‘hal f or
only at the |ast dosing, the inmmunization efficiency can be particularly

i ncr easedhe[ Go6¥pd line ipddcaggenitber RINGANGC REPRES tot othe SRREEeF vari es
depending on the type of animal to be imunized, individual differences or
the |ikeankahedsr, ang géﬁesallldaa;1a§nﬂﬁﬁ§paz§teﬁoﬁh§chéad41@g PTRReEH Yt he
nunber of tines antigen is admnistered is 3 to 6 tinmes and the dosing

i nt erval offsal M30 hybridoma culture supernatant.

[Fig. 5-5] Fig. 5-5 is a view showing the reactivity of
M30 antibody against a B7-H3 deficient mutant (B7-H3
IgCl-V2-C2). The dotted line indicates the binding property
of a control antibody, and the solid line indicates the binding
property of an M30 hybridoma culture supernatant.

[Fig. 5-6] Fig. 5-6 is a view showing the reactivity of
M30 antibody against a B7-H3 deficient mutant (B7-H3 IgV2-C2).
The dotted line indicates the binding property of a control
antibody, and the solid line indicates the binding property
of an M30 hybridoma culture supernatant.

[Fig. 6] Fig. 6 is a view showing the antitumor activities
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to 6 weeks is preferred, and an adm ni stration schedul e in which the nunber
of tinmes antigen is admnistered is 3 to 4 tinmes and the dosing interval is

2 to 4 weeks is nore preferred. [0068] : Further, the dose of the
antigen varies depending on the type of animal, individual differences or
the like, however, the dose is generally set-to 0.05 to 5 ng, preferably
about 0.1 to 0.5 ngy. [0069] A booster inmunization is perforned 1 to

6 weeks, preferably 2 to 4 weeks, nore preferably 2 to 3 weeks after the
admi ni st pht iagn ahtihB7aHBi gumt Heodesser idged nfoveicpooipgjlanted wikd dose of
the antigen at the tine of perform ng the booster inmmunization varies :
dependi ngCorHEBhE togld sor sThe etrram rnedror ithhéhe kdyahinwgveepriesenhe case
of, for exanple, a nouse, the dose is generally set to 0.05 to 5 ny,-

pr ef er abkyafidartioe@rbrey,(nenmoe .preferably about 0.1 to 0.2 ng. [0071]

Spl eencel | sorl ynphocyt esi ncl udi ng anti body-produci ng cells are aseptically
renmoved from theigmmniraed anigwl vieWosABwilayschdreftartaltor dctavitgays,
nore preferably 2 to 3 days after the booster imrunization. At this tineg,

the anti BedyzbiLef i bSAPBRAS: afhcAdshdde dnvard Ndp avdddi r siufd | cirgat |y
i ncreased antibody titer is used as a supply source of the

ant | bOdYePEBQUBh% 98 the iAo SALIORL o £ 0CELUAGaEAN DB oG] T(hed)out o e

efficiently. 72] Exanpl es "of the nethod of neasuring the
ant i body to used he |.ude. ap RI' A nmethod and an ELI SA net hod,
“but the FE%EE% |stn§t nﬁte c%%%#o%m?OOYS] For exanple, if an

ELI SA met hod i gqpl gyed it hg g %gﬁnghgkﬁg <RALLBAdY Lot Lt he

i nventi on can But “acofdi rocedures as deScri bed

adsor bedS &%%@Wgaiyaﬁtwi% A e AaC R R e JRVOBI S ot o By ELI SA

and the surface of the solid phase havin no ant en_adsorbed thereto is
covered ®FERYa bﬁF@téPnt§ﬁrQ§%W%Tﬁ(¥QHﬁ? BT n&58t um

al bum n (hereinafter referred to as "BSA") ) After washi ng the surface, the
surface is brob§hE-iHt Bigorkt 4812 Wi 6N HIEHAFRG- IR TGP S ARHLE 1L 6E
exanpl e, nouse serun) _as a primary antibody to allow the antibody in the
sanpl e t@fblt({h@] a;r@j::gkp@iyaqug@ﬁo[ gg?g})ody against mice implanted with

MDA-MB-231 cells. The error bars in the drawing represent
standard errors (n=9).

[Fig. 10-1] Fig. 10-1 is a view showing the compet.itive
inhibitory activities of cM30 antibody and M30-H1-L4 antibody
against M30 for the binding to an extracellular domain
polypeptide antigen of a B7-H3 variant 1 antigen. The error
bars in the drawing represent standard errors (n=3).

[Fig. 10-2] Fig. 10-2 is a view showing the competitive
inhibitory activities of cM30 antibody and M30-H1-L4 antibody
against M30 for the binding to an extracellular domain
polypeptide antigen of a B7-H3 variant 2 antigen. The error
bars in the drawing represent standard errors (n=3).

[Fig. 11] Fig. 11 is a view showing the ADCP activities
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Further, as a secondary antibody, an antibody |abeled with an enzyne

agai nst a nouse antibody is added and is allowed to bind to the nouse

anti body. After washing, a substrate for the enzyne is added and a change

i n absorbance which occurs due to col or devel opnent induced by degradation
of the substrate or the like is measured and the anti body titer is

cal cul at ed based on the neasurenent. [0076] The separation of the
ant i body- producing cells fromthe ifleen cells or |ynphocytes of the

i mruni zedt AR trantékpdye @43 ¢ st ihRdiacesadity Eb 2t RESirafet AGBLPESN
exanpl e, Kohler et al., Nature (1975), 256, p. 495; Kohler et al., Eur. J.

| mmunol . NCI9HI22 &eld.s.511The/ egrein ketrsl in NaeurdrgwWory) repessept 550;

Wal sh, Nature (1977), 266, p. 495). For exanple, in the case of spleen
cells, asgenédaall setbed i(n=whi.ch the anti body-producing cells are separated
by honogeni zing the spleen to obtain the cells through filtration with a
stai nl ess steelFigshhanhdisyuspendisng ¢hew cgldweing theghe'cs dhimimiEssenti al
Medi um (MEM can be enpl oyed. [0077] (c) Preparation of nmyelona cells

(her ei nabteIMIcchet iBEdYarabM3 0yl oma"gnt ibody adhenByetcrvaizxd kelte.be used
for cell fusion are not particularly limted and suitable cells can be

sel ect edThe kWA rGelih dhd @G awioeyeprebBneodisd il od icar s ¢apYeni ence
when a hybridoma is selected fromfused cells, it is preferred to use an

HGPRT (hYDOX?”E?EQ?'9§aﬂh”%i@hoﬁﬁﬁﬁﬂiéHﬁwg drensicsesgd defleheat ogtrain
whose sel ection procedure has been established. [0078] Mor e

specific§5L 3 géggghgsloﬂs- ChpARHGERRT- defi ci ent strain include
X63- Ag8( 63?, NS1- ANS/ I(NS1), P3X63- Ag8. U1(P3Ul), X63-Ag8. 653( X63. 653),

SP2/ 0- Ag14( SP2/ 11-45.6TGL,7(45,6T0) . FOQ .S$149/ U.1l derived
fromm ce; 210F%%93~§§.%?2?%?Y§%3dér?9§ g??%ng?éﬁé;852§X%%8@%g65K8%007),
GVL500. GT. ( 500). 29-, - | OMHW2( HW2) and
8226AR/NF§§6%?N§%%Ya é?ng #F%ﬁ%h%ﬁgﬁtFw$Hese HGPRT- defi cient strains are
avai lable from _for exanple, the Anmerican Type Iturg Col | ection %ATCE) or
the like. [0078F19- 14-1fh&dg cdid~SstshfWs drBustBRbl €6r 88INRGR ©
appropriate nmedi um such .as _an 8-azaguani ne nmedi um [ a nedi um obt ai ned by
addi ng 8BazH3u¥ArAento 2ard SRAMIPLE®Y edi um suppl enented with gl ut ani ne,
2- mer capt oet hanol , gentami cin, and fetal calf serum (hereinafter referred
to as "FCS")], [Fégové4s2MbBified4Ddl BBOVS INNBHLOM ERéFeERIMEEFSr Oferred to
as "IMDM'), or Dul becco's Mdified Eagle Medium (hereinafter referred to as
"DVEM') . tha BRrFrE3cxeaiadtt @ 4ASEYIhéirdPerformng cell fusion, the cells
are subcultured in a normal medium[for exanple, an ASF104 nedi um
(manuf actured BFigj. iBoAdt i@ .15-Ltshqwzontaunlagtlides FEghenoeersur e not
|l ess than 2 x 107 cells on the day of cell fusion. [0080] (d) Cell fusion
B7-H3 IgVl (SEQ ID NO: 20).
[Fig. 15-2] Fig. 15-2 shows an amino acid sequence of
the B7-H3 IgVl (SEQ ID NO: 21).
[Fig. 16-1] Fig. 16-1 shows a nucleotide sequence of
B7-H3 IgCl (SEQ ID NO: 22).
[Fig. 16-2] Fig. 16-2 shows an amino acid sequence of

the B7-H3 IgCl (SEQ ID NO: 23).
[Fig. 17-1] Fig. 17-1 shows a nucleotide sequence of
B7-H3 IgV2 (SEQ ID NO: 24).

[Fig. 17-2] Fig. 17-2 shows an amino acid sequence of
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Fusi on between the anti body-producing cells and the nmyeloma cells can be
appropriately perforned according to a known nethod (Wir, D. M Handbook

of Experinental Immunology Vol. I. Il. Il1l., Blackwell Scientific
Publ i cations, Oxford (1987), Kabat, E. A and Mayer, M M, Experinental

| mmunochem stry, Charles C Thomas Publisher, Springfield, Illinois (1964),
etc.), under conditions such that the survival rate of cells is not
excessively reduced. [0081] As such a nethod, for exanple, a

chemi cal thet RddHBn Iaii2c H SERe I@nNCbod®p)pr oduci ng cel l's and the nyel oma cells
are mxed in a solution containing a polyner such as pol yethyl ene glycol at
a hi gh concent (&tigonl8alphysigcallaret dbwsiamgnet bedtide ssequenteorf or the

| i ke can be used. Anong these nethods, a specific exanple of the chem cal
met hod i B7aH3de&gcri hedobabowo: 26). That is, in the case where

pol yet hyl ene glycol is used in the solution containing a polynmer at a high

concentration, [Fhe.ans-bpdy4ipr odgcngheakl snaalihbeanyal seguenklks o&re m xed
in a solution of polyethylene glycol having a nol ecul ar wei ght of 1500 to

6000, moggephotanablyr22Q@@d apARRQ aty)a tenperature of from 30 to 40C
preferably from35 fo 38C for 1 to 10 minutes, preferably 5 to 8 m nutes.

[0082] (e) Selggtgoniefi1a greup 1@f-1hy£{dv¢@r@snuc1eotith§e§ﬁéﬁee of
sel ecting hybridomas obtai ned by the above-described cell fusion is not

parti cul asl ¥-l it ed., _Usuald \T [Rypoxant hi ne, am nopterin

Ehymi di ng) 23 g%ﬁogzm%?hgg%&ﬁ]ﬁetz(ﬁlﬂ, Nature (1975), 256, p. 495:
MIstein et al ;n:Natupe, (1 ), 1268, 5 Lssused,. . [0 Thi s
ot hod 1's ef felFisE e%ﬁh%%i'd%rg}ag showgbh %@éﬂésgﬁéht %galr%%lFSné’fcm I's of
an HGPRT._def i,ci gqt _strai i ch,.cannot_suryjve in the presence of

am nopt eFP‘ﬁ. b[c76§§4]lgtcrl'%'\M%ha(%l:‘l‘g&rbog\locul%ddr'i ng unfused cells and

hybri domas i n an, HAT _nedi,um. only hybri domas resjstant to am nopterin are
sel ectively alﬁgﬁgd £4-ddr ¥itde ;mfﬁn§ﬂ?W%n%I%9c%%%%5?e(??qEF9F i 8% into

single cell clone (clonin As a cloning nethod for hybridomas, a
known ne?ﬁ653558N2é§2a(ﬁ%g%9¥%€K¥u96@e nmet hod, a soft agarose method, or a
limting dilution nmethod can be used (see, for exanple, Barbara, B. M and
Stanley, M S. IF&gledPedl MEEH0d30rR EBPIEl 8P RR#IAOREES, SAEURNCEr 8&man and
Conmpany, San Francisco (1980)). Anong these nethods, particularly, a

t hr ee- di BEn¥RoAalN2c @2t USEQTEIhdW :sddh -as a net hyl cel | ul ose nethod is
preferred. For exanple, the group of hybridomas produced by cell fusion is
suspended i n alReghy2tell WHipe 2ied showsch msc Bronb@eldedder8x edt ron Medi um
D (manufactured by StenCell Technol ogies, inc., #03804) and cul tured.

Then, th#E3boamedbodyr hdawvy cbladm eSEY ax®id:edd, wher eby nonocl onal

hybri domas can be obtained. The collected respective hybridona col onies are

cultured, and arhybr pdoon whichohas baewscanf amiBd heibavegaentabbe
antibody titer in an obtained hybridoma culture supernatant is selected as
a B7- H3 gmeosbonahtamodyothiearfoddiRg By idon sty@)i n.
[Fig. 22-1] Fig. 22-1 shows a nucleotide sequence of an
M30 antibody light chain (SEQ ID NO: 52).
[Fig. 22-2] Fig. 22-2 shows an amino acid sequence of
the M30 antibody light chain (SEQ ID NO: 53).
[Fig. 23] Fig. 23 shows a nucleotide sequence of a human
K chain secretory signal, a human k chain constant region, and

a human poly-A additional signal (SEQ ID NO: 56).

[Fig. 24] Fig. 24 shows a nucleotide sequence of a signal
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[ 0086] Exanpl es of the thus established hybridoma strain include
B7-H3 hybridoma MBO. Incidentally, in this specification, an anti body
.produced by the B7-H3 hybridoma M30 is referred to as "M30O anti body" or
simply "MBO". The heavy chain of the M30 anti body has an am no acid
- sequence represented by SEQ ID NO 51 in the Sequence Listing. Further, the
light chain of the M30 anti body has an amino acid sequence represented by
SEQ ID NO 53 in the Sequence Listing. Incidentally, in the heavy chain

am no ackgavefgeneadr gpcesehedd mepISeo Iaf Momagy 9tk heSERgtRnT® Li sting,
the am no acid sequence consisting of amno acid residues 1 to 19 is a

si gnal sequencéFighe2am hdFimmi @5sdgsbove eomstbednpdefseqiencaicifdanesi dues
20 to 141 is a variable region, and the ani no acid sequence consisting of
am no acMdor estcdbesyl4Rimerdrtyipe 4 ighnstarin e@EM.IFNQHhe38) in the |ight
chain am no acid sequence represented by SEQ ID NO 53 in the Sequence

Li sting, the anFig.acbd23egigncescanshsivsngnobmafbnacad depegndeesfl to 22
is a signal sequence, the am no acid sequence consisting of am no acid
residuest2 M3013Qtidody ahizkire -tegeon.igiid dei ranigwp ah dvsemience
consisting of amno acid residues 131 to 235 is a constant region. [0087]
The heavy chai nragl. nges at] C’Eﬁﬁﬂ@%sh@%%%@ﬂe@ﬁ’i@@%é@é‘ﬁe 2k ba the

Sequence Listing is encoded by a nucl eoti de sequence represented by SEQ I D

NO 50 iﬂzbhsn§gggﬁ§c%h&%ékgnQyﬂéiﬂéa%yﬂaﬂé%ﬁi6§m§eﬂqu§9 §Epresented by

SEQ ID NO 50 in Sequence Li'sting, ‘the nucl eoti de sequence consi sting

of nucl eotides (§;50 52_89Cpdas bhe hequyscAl dnshanakiaeduenga-ar Jrhe

anti body, the nucfFeotide seqdénce consisting of nucleoti 23
encodes Y% hai n_vari.abl e region of the anti : th ucl eoti de
sequencekggngggt%ﬁélop XUcﬁé&ﬁﬁié§ﬁ%i4qﬁ?”?hf%“%ﬁ%ogggytﬂﬁqﬂ%aﬁ§3Ehain
constant region_of t t.ibody. [.0088 The light chain am no acid
sequence 1 opr eSEnPed by T SESY DAL S35MF PHRUSHERERIE THLHTHE F BRcoded by
a nucl eot i de_sequence .repre entedé%¥ SEQ.ID NO. 52 in the Sequence Listing.
In the nMePedti ¥p§e§&8 ecijéd-n”es( QEdHYWSEJY)D NO 52 in the Sequence

Li sting, the nucl eotide sequence consisting of nucleotides 1 to 66 encodes
the |ight chai "F4Pgnal’ -3éqlidAce2df 2t FBOYAt APoadfinphacadcFearrasss&duence
consi sting of nucleotides 67 to 390 encodes the |ight chain variable region
of the aﬁgﬁbMéQ:Ldn&YEﬁe1m9ﬂQaﬂh&kPs@ﬁﬁbﬂ@éN@Muﬂ%ﬁing of nucl eotides 391
to 705 encodes the light chain constant region of the antibody. [0089] (g)
Preparation of [Fogeckdndl Bigi PEhL bhowsl aunuabedybdé doaguence of aBy
culturing the thus selected hybridoma, a nonoclonal antibody can be

ef fi ci enVMBY -dRt-&iyped .l ighwevdrainprisSEQ tId ¢t urdng, it is preferred to
perform screening of a hybridoma which produces a target nonocl ona

anti body. [009QFign ss8eh]lspigenknegR ahbwkewanmaimbhad eatidbecempheyeds [ 0091]

the M30-L2-type light chain (SEQ ID NO: 73).

[Fig. 29-1] Fig. 29-1 shows a nucleotide sequence of an
M30-L3-type light chain (SEQ ID NO: 74).

[Fig. 29-2] Fig. 29-2 shows an amino acid sequence of
the M30-L3-type light chain (SEQ ID NO: 75).

[Fig. 30-1] Fig. 30-1 shows a nucleotide sequence of an
M30-L4-type light chain (SEQ ID NO: 76).

[Fig. 30-2] Fig. 30-2 shows an amino acid sequence of

the M30-L4-type light chain (SEQ ID NO: 77).
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The measurenent of the antibody titer in the invention can be carried out -
by, for exanple, an ELI SA nethod explained in item (b) described above.

[ 0092] - The hybridoma obtained by the nethod described above can be
stored in a frozen state in liquid nitrogen or in a freezer at -80C or
bel ow. [0093] After conpletion of cloning, the nmediumis changed -

froman HT nediumto a nornmal nmedium and the hybridoma is cultured. [0094]
Large-scale culture is performed by rotation culture using a |arge culture
bottle or by spFager3tull Fig. Rloh shevwssapenpieanidemedyrece\ph ha

| arge-scal e cul ture, a nonocl onal anti body which specifically binds to the
protein MBOPhé-twpenﬂﬁghtc@ma@m(ﬂﬁEﬂrﬁﬂjﬂgﬂ[ﬂﬁﬁfication usi ng net hods
known to those skilled in the art such as gel filtration. [0095]

Further, the hybigdopa-2$ FigecBed2i showshanabddmonak idagelyenkeaofouse of
the same strain as the hybridoma (for exanple, the above-described BALB/ c)
or a Nu/ Nuenp@oe Li50 tipel ilfiefmt eHdier hydrg drayo whegeby the ascites
containing a | arge anmount of the nonocl onal antibody of the invention can

be obtained. [Qe96] 32-1] Fid N LASESHAIR & hhe1bybiad Ihén@éirﬂﬂ’lia%t ered to

t he abdom nal cavity, if a mneral oil such as 2,6, 10, -tetranet hyl
pent adecgne -(RLic$HRNA)i ght AN S{RFEdr3 1\;(9 78(§j)ays pri or thereto, a larger
anount of the asCites ¢an be obtali ned. [009 For exanple an

| Munosuppr essggt gi s5pLayi 9'1?,3/3%-% glq,s' Qhoawi% aRdqry %%'qu%%\é' %sof a
he hy 0

nouse of the sane straln as ma to inactivate T cells. 20 days

the.reaft((fjﬁl§ gﬁg% tL%archg )itlg&lctor@lacupn@s%dfm e 89P)spended in a serumfree

medi um ( spension nistered to the abdoni nal
R e S
100 11 mod® @”%?”“ baﬁigﬁ’tta%a}%eleﬁ2¢saéﬁdﬂh3*ocﬁ|&%’%PEGZZ{ it on. “’[‘58885 s about
[Fig. 33-2] Fig. 33-2 shows an amino acid sequence of
the M30-L7-type light chain (SEQ ID NO: 83).
[Fig. 34-1] Fig. 34-1 shows a nucleotide sequence of an
M30-Hl-type heavy chain (SEQ ID NO: 84).
[Fig. 34-2] Fig. 34-2 shows an amino acid sequence of
the M30-Hl-type heavy chain (SEQ ID NO: 85).
[Fig. 35-1] Fig; 35-1 shows a nucleotide sequence of an
M30-H2-type heavy chain (SEQ ID NO: 86).
[Fig. 35-2] Fig. 35-2 shows an amino acid sequence of
the M30-H2-type heavy chain (SEQ ID NO: 87).
[Fig. 36-1] Fig. 36-1 shows a nucleotide sequence of an
M30-H3-type heavy chain (SEQ ID NO: 88).
[Fig. 36-2] Fig. 36-2 shows an amino acid sequence of

the M30-H3-type heavy chain (SEQ ID NO: 89).

[Fig. 37-1] Fig. 37-1 shows a nucleotide sequence of an
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The nonocl onal anti body obtai ned by the above-descri bed net hod can be
purified by a nethod described in, for exanple, Weir, D. M: Handbook of
Experinmental | mrunology Vol. I, 1I, 111, Blackwell Scientific Publications,
Oxford (1978). [0099] The thus obtai ned nonocl onal anti body has high
antigen specificity for B7-H3. [0100] (h) Assay of nonoclonal antibody

The isotype and subcl ass of the thus obtai ned nonocl onal antibody can be
determ ned as follows. [0101] First, exanples of the identification
met hod i M8Pulé-ampeubkeasyl oipimet($6® Idh NI SR )net hod, and an Rl A net hod.
[0102] An Quchterlony nethod is sinple, but when the concentration
of the nonocl ohBigand7batllyFig.| 8%-2asbowdeasatimonooperdt sequesiceeqdi r ed.

[ 0103] On the other hand, when an ELI SA, nethod or an RIA nethod is
used, bytHerHeDlIY4regpel hgatviye ctialitrr ESEUEY Ndargl)w t h an

anti gen- adsorbed solid phase and usi ng anti bodi es corresponding to various
types of i muneghgbwWgINFigotypes ARdemUEIIWASSESharseoantsr ¥ cantiikgdi es,

t he isotype and subcl ass of the nonoclonal antibody can be identified.

[0104] of a humbRiaddi 1 ONMAS- 1 -SiAPhek iE0sga enseMBIL bl ¥neal | abl e
identification kit (for exanple, Muse Typer Kit manufactured by Bio-Rad

Labor at ofi; €8, MpA1ME - 211 £RE 1l keTRar @ s0phesuseehe[@ping represehtr t her,
the quantitative determ nation of a protein can be perforned by the Folin

Lowy ne od.Qf-ycal cul ati on based on the absorbance at 280 nm
(1.4 (@Egggﬁigggl %Tm&%%%l dede) i) mg/ mi] . [0106]

Mode for Carrying Out the Invention
[0024]

The terms “cancer” and “tumor” as used herein are used
with the same meaning.
[0025]

The term “gene” as used heréin includes not only DNA,
but also mRNA thereof, c¢cDNA thereof and cRNA thereof.
[0026]

The term “polynucleotide” as used herein is used with
the same meaning as a nucleic acid and also includes DNA, RNA,
probes, oligonucleotides, and primers.

[0027]

The terms “polypeptide” and “protein” as used herein are

used without distinction.
[0028]
The term “cell” as used herein also includes cells in

an animal individual and cultured cells.
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Furt her, even when the nonoclonal antibody is separately and independently
obt ai ned by perform ng again the steps of (a) to (h) in. (2) , it is

possi ble to obtain an antibody having a cytotoxic activity equivalent to
that of the M30 anti body. As one exanpl e of such an antibody, an anti body
whi ch binds to the sanme epitope as the M30 anti body can be exenplified. The
MBO recogni zes an epitope in the IgCl or 1gC2 domain, which is a domain in
the B7-H3 extracellular domain, and binds to the 1gCl domain or the |gC2
donmmi n or bot hThFhEEEMor'®7 45 "t RS epFeBpBersint HE NBEhniRbblg, same
particularly, an epitope present in the 1gCl or 1gC2 domain of B7-H3 can
be exenphgbnéng &t B7nBM yroteinceandonbed orefie zatticdh &dy H3i wag itegta lparti al
peptide or a partial tertiary structure to which the M30 anti body binds, it
can be dehdypirndd-Hiatvatrtientoreocl onal anti body binds to the sanme epitope as
the MBO anti body. Further, by confirm ng that the nonocl onal antibody
conpet es [aoklb]t he M30 anti body for the binding to B7-H3 (that is, the
nonocl onal antibody inhibits the binding between the M3O anti body and
B7-H3) , it camnhbetdeherdd Nedidfiatyt e BBAChenainaptfdpdyrdiadsate t he
sane epitope as the M30 anti body even if the specific epitope sequence or
struct ur enhaisi MOta peeRodshecal neshny¥ean thuksacwidennedi hdmd ke rpnocl onal
anti body binds to the sane epitope as the MBO anti body, the nonocl onal

anti body ;L3 Sid eahyi £XPeFLiednd O 1NaUe & E¥IPLREC i ALY d¥g edhYdlent to
that of the M30 antibody.” (3) Qther antibodies The anti body of the-
i nventi on-i Y, a = rl onal i agai nst
B7- 13, buf 41 S0 2 e B e et BOAaC o0t ai e AT g rod T oat  on
for the r e eas] . anti icity .0 such as a
chi meri ngn@ﬁ O%P%a\gggg%haﬁ%gz%ﬁ ETE\% ?@%&gﬁéﬂg’ ﬁ%%ngﬁ%frﬁ@a&oggg%ggé
antibodigs can ge grﬁgqﬁed.usinqﬁKaﬁmn nethoqi. Q%}OEJ . a ,As _such a
chi meri ¢ “8RFPHodY, “an~afhtY b3ty i I Wit &H" AntFBody Wari alhi e Ahd *Easant
regions. are deri,ved fromdifferent species, for exanple, a chineric

ant i body SPAYRAEER &CHd0dd-1S5 rat-derived antibody variable region is
‘connected to a hunman-derived constant region can be exenplified (see Proc .
Nat|. Acdd038¢i. uUSA, 81, 6851-6855, (1984)) . A chineric antibody derived
froma nouse anti-hunman B7-H3 anti body M30 is an antibody consisting of a
heavy chain coRpei 5fHE SCYHEAVGXERA AL VAL FEDI @S rugpbheste whivdf atfe tori no
aci d sequence consists of amno acid residues 20 to 141 of SEQ ID NO 51
and a |i ghe elsinicomed siavgiad itdie adimier degdmidbed regld bniniuwhi ch t he

am no aci d sequence consists of amno acid residues 23 to 130 of SEQ I D NO
53, and may haTeean artermary Hamaritdelidepaulsttant r egildnmedd agea exanpl e
of such a chineric antibody, an antibody consisting of a heavy chain of

whi ch t hehagioeytaciid sequened tgonsi sfss ofusad Nohatiedr esirédfessl taod71 of
SEQ ID NO 63 in the Sequence Listing and a |ight chain of which the am no
aci d sequangebedsidspendferdd¥ll 186tk F&SY th€bs 1 (ADCEB3aet iGEQyrDalNG 59 in
the Sequence Listing can be exenplified. Incidentally, in the heavy chain
sequenceneapiesratad Byl SEQE! Phdgbc 8ok inghea2psierqa d s5thndks thdran no

aci d sequence consisting of amno acid residues 1 to 19 is a signal

sequenceghhg @fh%ﬂo%ﬁ/‘t@é@ﬂ%@%p@ﬁ@%ssﬁéagaegdw 98 A hdgsi dugs 20 to
141 is a variabl e regifon, and the"am™no acid sequence consi sting of am no
acid resi S t 1 nst ; i, O ry, o |J chain
sequencekggg}eiéﬁtegléé_SE%%%S%&) %ﬁg}é§§xéﬂ§%§ﬁ%%§§ LP??@%%?H%%?%HﬁHO
acid sequence .¢ psisting of amno acid residues 1 to 20 is a signal
sequence, the am o acid sequence consisting of amno acid residues 21 to
128 is a variaple region, and.the am no acid sequence consi sting.of am no
201 d reei dues 158 19585 RS RReR BGOSR VTRt ST
chain am no .agi d sequence represented by SEQ ID NO._ 63 in the Seguence
it i ng PELIREsHET B AoRneI QUth eIt it Jiéor cSBHEEABy SSRGS, 62 i n
t he Sequence Listing. In the nucl eotide sequence represented by SEQ I D NO
62 in th€e§é&&€ﬁbéng§PFh§}chEMWHE]éﬁﬂﬁd@ﬂ§6h6éﬁ5@e%6ﬁ§ﬂ§%Pﬁ§¥ﬂpty

nucl eotides 1 to 57 encodes the heavy chain signal sequence of the

ant i body oft HEMAEInDt FAEISEqGERdE EBHHE sRF nFUBPTNIRE et i esNES aed 1423
encodes the heavy chain variable region of the antibody, and the nucleotide
sequence consisting of nucleotides 424 to 1413 encodes the heavy chain
constant region of the antibody. [0109] The light chain am no acid
sequence represented by SEQ ID NO 59334n the Sequence Listing is encoded by
a nucl eoti de sequence represented by SEQ ID NO 58 in the Sequence Listing.
In the nucl eoti de sequence represented by SEQ ID NO 58 in the Sequence

Li sting, the nucleotide sequence consisting of nucleotides 1 to 60 encodes
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[0111] However, the humani zed anti body derived fromthe MO
antibody is not limted to a specific humani zed anti body as |ong as the
humani zed anti body has all 6 types of CDR sequences of the M30 anti body and
has an antitunor activity. Incidentally, the heavy chain variable region of
t he MBO anti body has CDRH1 (NYVMH) consisting of the am no acid sequence
represented by SEQ ID NO 92 in the Sequence Li sting, CDRH2

( YI NPYNDDVKYNEKFKG) consi sting of the ami no acid sequence represented by
SEQ | D N@eddatied bleaBSequéidedyi-sting, and CDRH3 (WGYYGSPLYYFDY) consisting
of the amno acid sequence represented by SEQ 1D NO. 94 in the Sequence

Li sting. Furth®e taem| 'ghnptementvdepebbentegiybntokichéyMvBotantityddy has
CDRL1 (RASSRLI YMH) consisting of the ami no acid sequence represented by SEQ
I D NO 9&si nsteh&eglianeeférst tag? cGhRLEméAT SikAShdeanstgtbngxatitire am no
aci d sequence represented by SEQ ID NO 96 in the Sequence Listing, and
CDRL3 ( QRANGNRET) 1 €Dt sinkdnge @is thhe astdviagick aenugnng tepjeseatied by SEQ
ID NO 97 in the Sequence Listing. [0112] As an exanple of the
humani zedyant bROEYIRE RRUIE Y IR Mt MeBIDidd asy LoD NabdP. of a
heavy chain conprising a heavy chain variable region consisting of any one
of (1) a% ogAnMo acid sequence consisting of amno acid residues 20 to 141
of SEQID NO 85, 87, 89, or 91 in the Sequence Listing, (2) an amno acid
sequence havingng haggl 0 gﬁnefclahahe?egg%é%%%frr%e Helibohe agl naceci d

sequence (1) descri ove an am no acld sequénce wherein one

or Se"erﬁ %‘I‘tn”?u?‘éggstb” L;g%rg{r%i‘ofﬁ%%rﬂ?ﬁ@%’f%‘}? a(njc)lb% rhaQ/q. f%ﬁ{ve are

del et ed, chai n conprls a I'ight chain

bl t f._(4 d
XﬁLL?st?aé Ibe ot slangs Jiera rBter TR T NS A TG S5, 7
79, 81, 83 th S 5 h
ool ogy BaF CAE L R E o000 o PR ERPPAYE He %emcﬂbn%%ﬁ% EliE B Sucacr i bed
above, and _ (6) _.an am no aci d sequence wherein one, or several am no acids

in the aﬁfpﬁot%rlé\‘k§equ'§]r’i%é?e(r4') algedMPeifehbel’ drel ¢l itet2BONOYBLE Ut ed or

added can be exenplified. - Incidentally, the term"several" as used
herei n réreggens 1in od1yariapgeg regiqn gotf 1ahp antipqdy eobgaineg, by to 4, 1
to 3, or 1 or 2. As the amino acid substitution in this

speci f i caéreafing Bomsel ¥ andes vedwolingcensiiisiansut i Beveyegr etlee té@m The
conservative amno acid substitution refers to a substitution occurring
within aigrogp bimdmedd@dildse slodiesdlltes asi hongcid Siald rdmiens. hRsef err ed
am no acid groups are as follows: an acidic group (aspartic acid and

gl ut am caabidding dESimi gy digr éhysnniegenr gi Mirteheandiiiestd dune) ional

non- pol ar group (al ani ne, valine, | eucine,isol eucine, proline, phenyl al ani ne,

met hi oni fgagaeatisl Yptopdanhotasdl ane uhcdmiaet g aind@ny e degticiae,
asparagi ne, glutam ne, cysteine, serine, threonine, and tyrosine). Mre

pr ef er r eg¢uan-nengdetngl &t@e drea8ntbodSpr e &h kit Rl 416 aByHOPEI a@leoup
(serine and threonine); an am de-containing group (asparagine and

gl utam nehzva@, aﬁu@wg&aqr%j(@b%a@eedv%Iaaﬁapbeegkmeteamslst g@hauci ne) ;
and an aronatlc group (phenyl al ani ne, tryptophan and tyrosine). Such an

amno acid Pg QR 418 'H§&¥§¥Ed’éﬁﬁ @$q5gﬁéhln a group which does
op

not inpair t erties a su stance g the original amno acid
sequence[obg%}S] As a preferred conblnatlon of a heavy chain and a |ight

The term “Fab’” as used herein refers to a monovalent
fragment in a wvariable region of an antibody obtained by
treating F(ab’) 2 under reducing conditions as described above.
However, Fab’ produced using a genetically modified antibody

gene is also included in the Fab’ of the invention.
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chai n described above, an anti body consisting of a heavy chain conprising a
heavy chain vari abl e regi on consisting of an am no acid sequence consi sting
of amino acid residues 20 to 141 of SEQID NO 85 and a light chain
conprising a light chain variable region consisting of an am no acid
sequence consisting of amno acid residues 21 to 128 of SEQ ID NO 71; an
anti body consisting of a heavy chain conprising a heavy chain variable
regi on consisting of an am no acid sequence consisting of am no acid

resi dues[2038b 141 of SEQID NO 85 and a light chain conprising a |ight
chain variable region consisting of. an am no acid sequence consi sting of

am no aci d resThHaetsezn tepikgpef SEQuEBANDerZ3n zafemsi bode pamsisii ng of a
heavy- chain conprising a heavy chain variable region consisting of an am no
aci d segpeptédeonsi at pagtdélatenbiacydstesictiues 28 BGF-H31tof wBEGhI B NO. 85
and a light chain conmprising a |ight chain variable region consisting of an
am no ackgesgfienaattonyi-sti Agtabody BAnaki.d resi dpesopd whith8ief aSEQ I D
NO 75; an anti body consisting of a heavy chain conprising a heavy chain
vari abl ephedii gl Qs & iDFItBE bR s @€ 1k & BYUSNCEaE WesHstbRgiakgani no
acid residues 20 to 141 of SEQ ID NO 85 and a light chain conprising a

l'i ght chgi/Ng iad i 19dxh Bvd EDIIQIbWEPRY $hiole 8kialeaNiAOLRE| LS @ANENGS a@ansi sting
of amino acid residues 21 to 128 of SEQ ID NO 77; an anti body consisting

of a hea ' npry, S hai.p v IO consLstbag of an
am no acgﬁmgggagﬁgg'05%§1ggfﬁg?%?Mgﬁgho%ggiS&ng#ﬁﬁggggo f%yliiﬁoFgSEQ | D
NG 85 a@ﬂpinbaht £hasp camprd ﬁgr%ih'lgé‘érﬁéé’ﬁfl?g%ﬂ Qﬁ'a%n{%géﬁ’arg |

resi dues 21

consi sting of “an am no aci d sequenhce consisting of am no acl

to 128 of _SEQ | 79:; an antibody i stin f heayy _chai npri sing
2 heavy BRATHCOR abi € iecbl ot bRETaS R ar e uaE R se dhsheth

consi -sti of am.no acid residyes.2Q to 141 of SE D NO 85 and a |ight
cha n coRprPOPRETAR GRECLRELS JERIRIbS Sgrobe: ot | RGTor ARBAR no aci d
sequence consjsting of amng acid residues 21 to 128 of  SEQ LD NO 81; an
ant i body3ctist §F i%gPSleQeR«S&\‘F;?Sch%‘i’hn%}&ﬁ’{%ﬁ’%’f‘%eJrﬁéa}”ﬁfi"(ﬂ?ﬁ he%?ﬁFilébl e
regi on consi sting of an am no acid sequence including amno acid residues
20 to 149b6R1BED Py feyuET: bkl v ahqyesing B7c&fptremnghea 9 t§RMIBNSI n

vari abl e region consisting of an am no acid sequence consisting of am no
acid resptuds Parmpnuggage FEQIUND ugingal FRIPoHy  t6AIMPENAGLIER a heavy
chain conprising a heavy chain variable region consisting of an amno acid
sequenceteghsiiguiengnovmand thcas dkiddiefués Phetart 41 TifersEdtdy NOhe9dl and a
| i ght chain conprising a light chain variable region consisting of an am no
aci d sequenceivdnyi séf ngrofaaniboduciaaisstduebegsd tmIAGii&E) LB NO 71;
an anti body consisting of a heavy chain conprising a heavy chain variable
regi on ceramshiedgandl freaitigin tAird sseguescsowgtiby fidtegntfmeai nThaei,d
residues 20 to 141 of SEQID NO 91 and a light chain conmprising a |ight
chai n vapeabligekethoPi €ONEhelritRd OleAgtABl NO-ACkYnsBgLeRed CHMSI $hieng of
amno acid residues 21 to 128 of SEQ I'D NO 73; an antibody consisting of
a heavy ¢haiRiGQmR b3 REc2aRRAVHAGNHi RNV ahkakl pebrAliel Ganskakingaof an
anmno aci d sequence consisting of "am no acid residues 20 to 141 of SEQ ID
NO. 91 apfedel; Ehes:@g&eo aNPLHShA %k & tithe §NAIFMAId AP @Bl @B e

consisting of an am no acid sequence consisting of amno acid residues 21

to 128 oln3ER | B Mpafoia N ps apL 1 DoYc£onS! St 1410 Qe A AERY R
conpri si ng-a heavy Harn-varT abt e egion consisting o am no acid
sequence _consi sting of..amnq acid residues, 20 t 1 of SEQ.I.D 91 and a
| i ght chgi_ ﬁp%gﬁ%%?:g?%%l%g%iyg% m%:%aclaﬁl \i?gr‘?%g?]ém%gaﬁ%gbry csc?r'iesqls?t}flr{lgql\lo(gpean anm no
aci d sequence consi sting of apino acid. residue 1 to 128 of SEQ.LD NO 77
can be eREAPFi F‘Fé%. rFﬁi%ﬁFS of' Qheﬁ%n%l%?e“%bjr%?ér]reec? c?r%elIhtat%ioortr,hean

anti body consisting of a heavy chain conprising an am no acid sequence of
SEQ | D Nertadkoshyd by K@ity STEUr ey iy S ani no aci d sequence of SEQ ID
NO 71; an antibody consisting of a heavy chain comprising an am no acid
sequence of SEORPDPRERSS5"aRHlRCALGEt WRRhERNPEBADE?D iRy S@TCafPid RS d
sequence of SEQ ID NO 73; an antibody consisting of a heavy chain

conpri si § asednhayeadi defeqse e A3 fSEONDaNO1RE g Wi ijahy frineh &ion
conprising an am no acid sequence of SEQ ID NO 75; an antibody consisting
of a heavy chain conprising an am no aci d sequence of SEQ ID NO 85 and a

| i ght chain conprising an amno acid sequence of SEQ ID NO 77; an anti body
consi sting of a heavy chain conprisinggan am no acid sequence of SEQ I D NO
85 and a light chain conprising an am no acid sequence of SEQ ID NGO 79;

an anti body consisting of a heavy chain conprising an am no acid sequence
of SEQID NO 85 and a light chain conprising an am no acid sequence of SEQ



Further, in the light chain am no acid sequence represented by SEQ I D NO
71, 73, 75, 77, 79, 81 or 83 in the Sequence Listing, the amno acid
sequence consisting of amino acid residues 1 to 20 is a signal sequence,
the am no acid sequence consisting of amno acid residues 21 to 128 is a
vari abl e region, and the anmi no aci d sequence consisting of am no acid
residues 129 to 233 is a constant region. .The heavy chain am no

aci d sequences represented by SEQ ID NO. 85, 87, 89 or 91 in the Sequence
Li sting ar ecepondedithpnsuc| &dt iad s ssqite sl hedy dbpdedteyasPartbpane . 84,
86, 88 or 90, respectively, in the Sequence Listing. Further, .the sequences
repr esenpegthyeSEQ 1D NOBL184 dred 8% esshewhuia Eog.wigssh t e fdagliences
represented by SEQ I D NOS: 86 and 87 are shown in Fig. 35, the sequences

r epr esentedibpd$ERihBsNOBt G&n drel B aamel rsddwha thieg £136t andibbdy
sequences represented by SEQ I D NOS: 90 and 91 are shown in Fig. 37. In
each of hhe abeveerugldeahitd®osgohanceso tthe rRuMleceipid®pequEneeheensi sting
of nucleotides 1 to 57 encodes the heavy chain signal sequence of the

ant i bodypyt benFuchaely de 36l aier KO Nsh 81 bogy oOfompet 8ot vilen 88 flies423
encodes tge heavy chain variable region of the antibody, and the nucleotide
sequence,geABLYl RGrokheuglieatindetAah hatldls qreades st henkeawyogai n
constant region of the antibody. The light chain am no acid

sequel’lCeaEE—_gB{)ﬁ Thﬁ_dr.bg)éssggelPiﬁ@i.n%lbeg\geeg%hg%igs% Bk i¥o3B i t he

Sequence Listing are encoded by nucl eoti de sequences represented by SEQ I D
Fur ther . “PRertERTERL &% SreRe it e T TR 1B NER® Th R TT D Shin 1
Fio. 26, e Soiohat 1 SRRES B ) GBS PR RGP R TnG A S T in
2 e S el B R Aol R r s e |
Fi 0. 32, THAGHERG EBGUCHRRS 1ot CeHER b FIAEERF [ Ae RS B P B BPE Shown

in Fig. 33. In each of the above nucl eotide sequences, the nucl eati_de
sequence t€ohBEsE ARG P 1ERRE eHid ddsOLthe EbTERcRWREPPAE 13y R SPR&LF1si gnal
sequence of the antibody, the nucleotide sequence consisting of nucleotides
61 to 384csdvadessunb a9 ghtarhblynen Bicalivd tyegl Breast berrxrerteddyratand t he
nucl eoti de sequence consi sting of nucleotides 385 to 699 encodes the |ight
chai n comtrseanecondi amt bhodhnealan hssdyphe[SHnglactivity. TReckawdingdy bet ween
any of these nucl eotide sequences and a nucl eoti de sequence of anot her

anti body wham al secbaddethet rBReH3uanhibolig Birds b gopartimal] @epilide
Further, the antibody of the invention includes a human anti body which

bi nds t o tihehsetia £piéopatds B7hersMift abdad edyndsAni ardan 187 ddd ervimedant | body
refers to a human anti body having only a gene sequence of an anti body

. derived fthem aneuran st @MY, ale tdid iseBbrd3 dntiban et ahde
obt ai ned by a nethod using a human anti body-produci ng nouse having a human

chr onosong o agieeCerPEhshRg heavynand M}g&sn@mﬁmgm of saduHmn
anti body (see Tom zuka, K et al., Nature Genetics (1997) 16, pp. 133-143;

Kur oi wa, Y. .etsy-al - Cj ; ) 344+ - rifRey da, H
et al., %ﬁtﬁa}B%Bi aggg r?g o%?r:ﬁp%géisc&lﬁggégffgﬁ&%ﬁsﬁééﬁtllo, pp.

69- 73 (Kigt : . Mat T.~and Liji fg, gagen c
Publ i sherfso,%g?g%d;ol(?g%n uﬁg?skl_{?‘et 5 .‘{ajnpirggcfléﬁ%ﬁq?n?\éa%ﬁ%% % (2000)
97, pp. 722-727, etc. [0120 . Such a_hu .ant i body-.pr ci ng
nouse caff e&)(ﬁ'dé’aﬁélg éBgc???%%ﬁilaﬁ}jtafsb?% |a§ﬁs§ngl§§§étFF’C"§ hg/xrr%ldﬁji%éjd ani mal
i n whi ch _endogenous | m’rungggé obul in heavy and light chain gene |oci have
been dis SRS P TR 4t Wﬁ%ﬂ' i mrunogl obul i n heavy and |ight chain
gene | oci_have been introduced via a yeast artificial chronosonme (YAC)
vector orl%¥¢like i s created by producing a knockout animal and a
transgeni c ani mal and mating these_ animals. [0121] Furt her,

accordi ng to aThecbapnndMR DA ysrhRrPEean BHL ST e 2 OIP lenestiatg dach of
such a heavy chain and a |light chain of a human antibody, and preferably a
vect or cotgiE i img i ale SEPNAS CDRM Kk ap 8t 1 & o inevay Ehatapacbrigary anf a
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transformant cell which produces a reconbi nant human nonocl onal antibody is
cul tured, whereby the antibody can al so be obtained fromthe culture
supernatant. [0122] Here, as the host, for exanple, eukaryotic
cells, preferably mammalian cells such. as CHO cells, |ynphocytes, or

nyel oma cells can be used. [0123] Further, a nethod of obtaining a
phage di spl ay-derived human anti body selected froma human anti body |ibrary
(see Wrnstone, I. M et al., Investigative Qphthal nol ogy &Vi sual Science.
(2002) 43ighy, chpinx3pamapBibodymeleSilethas thrge epmrdgsneRtRyALYI onal
Genom cs and Proteom cs (2002), 1 (2), pp. 189-203; Siriwardena, D. et al.,
Opht hal mdebgymi2002) WGPy, (FPRsI27- 4Be EDR )ig sadkeo danbled [he24]

For exanple, a phage display nethod in which a variable region of a human
ant i bodyhypeexpreadbde opgtbe,sanfiate pfesephane aasaa isbig eegiaim odnt i body:
(scFv), and a phage which binds to an antigen is selected (Nature

Bi ot echnebebdyhé2¢038nd 23.gHt9rhapp. of IS5 ahklifjodBan be used.sitklzblich By
anal yzi ng the gene of the phage selected based on its binding to an

anti gen, nasDhAuseqUERCRI §ACRE Ngb hetyain all$ praai=0r, efradturan am body
whi ch binds to an antigen can be determ ned. [0126] - I f the DNA

sequencetfbraCive WHLE Bepds-alt@ APRAMA G8R HSiMGHST t PEEruAe MHTRA AN I body
can be obtained by preparing an expression vector conprising-the sequence

(V0o2) 0104 V55 3078 Nood DRT U885/ 1125, CO00a 81T  WheSo1azs, VO
Bi ot cohnil 5hyt £3B00) £33 19 DReet FHofny {olavt P Tped By eS|

Gt ruct ur 6 He A e T G SR | BdSTB e CORear e SRTE nThED ERE (ho
human antibody binds _to the sa epi_t ope és.the )%e10] anti%o . Eurther, by
conf i r mi AP ERaE SERE RdnEd %8n |EEE§ BBEe: 85 CRAFEHBE a%%@b & "For

bi nding to B7-H3 is, the human antibody inhibits the binding between

t hat
the MBO SHPFBoo%P‘éﬁ’d‘eB@D%P,f the dd9eChirt B AHHERPYREERERE BNIFERLdnt i body
binds to the sane EE%}Ope as the MBO antibaody even if the specific epitope

sequenceCBRLSt rird (PRIBaErABtt hreahiner prmisdl swen al the awe Afdd t hat
the human antibody binds to the sane epitope as the MBO antibody, the hunman
ant i body segusncengf \chegdehédchainay ke ey tsotted aracproxipakguivamnent to
that of the MBO anti body. [0128]

another in the tertiary structure and determine the specificity

for an antigen to which the antibody binds.

[0035]

The phrase “hybridization is performed under stringent
conditions” as used herein refers to a process in which
hybridization is performed under conditions under which
identification can be achieved by performing hybridization at

1 68°C in a commercially available hybridization solution
ExpressHyb Hybridization Solution (manufactured by Clontech,

Inc.) or by performing hybridization at 68°C in the presence

of 0.7 to 1.0 M NaCl using a filter having DNA immobilized

thereon, followed by performing washing at 68°C using 0.1 to
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The chineric antibodies, humani zed anti bodi es, or human anti bodi es obt ai ned
by the above-described nethods are evaluated for their antigen-binding
properties by a nethod shown in Exanple 3 or the |ike, and a preferred

anti body can be selected. [0129] : As one exanpl e of another index
for use in the conparison of the properties of antibodies, the stability of
anti bodi es can be exenplified. A differential scanning calorineter (DSC) is
a devi ce capable of quickly and accurately neasuring a thermal denaturation
m dpoi nt 2t ®nPRC¢ Alret (o) (1t & BECuseliuhion {avernpdecd o) i mMh¥acd| ati ve
conformational stability of proteins. By neasuring the Tmval ues using a
DSC and eodpdrs ngMt Bedvamuesitmith )f f eremodeimn ¢dretitel oss abghiveleat be
conpared. It is known that the storage stability of antibodi es shows sone
correl at theretbh the thermal stability of antibodies (Lori Burton, et. al.,
Phar maceuti cal Devel opnent and Technol ogy (2007) 12, pp. 265-273) , and a
preferred anti body can be selected by using thermal stability as an index.
Exanpl es of other indices for selecting antibodies include the foll ow ng
featuresy the_yheld in an appropriate host cell is high; and the
aggregability in an aqueous solution is low. For exanple, an antibody which
shows the highgstyyield doegecngbral y@ytrEhowst headi phesdxghaidmd ehability,
and therefore, it is necessary to select an anti body nost suitable for the

Sbove- dedaF T BeE PR eSS A & e R T WA T he
full - | englhhamu andoLLall ahalgy ssausnees 6k @n-aRLERadY. ug-cangect ed

usi ng an appropriate nker si ngl é-chaln 1 mmunog inis
obtained.is also known (Lee, HS, et. al., Mlecular Inmmnology (1999) 36,
pp. 61- 71™MERS AREANIYY et. al., mAbs (2010) , 2, (1) pp. 1-4) . By

di meri zing such_a_single-chain,i nogl obul i,n, _the resulting dinmer can have
a structure an87éﬁ3a&gi9iP§°E?ﬁPrggvf 9tﬁo§én8%eéﬁa§ﬁtFﬁaﬂﬁgﬁﬂkfﬁnﬁs a
tetramer itself. Further, the antibody of the_invention may be_an_anti body
whi ch ha§t¥UStigre RB&yGhenNrhevRinas] eXragi et 1@ Td6eR st ofald &3 i ght
chai n sequence. Such an antibody is called a single donmain antibodx (sdAb)
or a nan6PHIRIngndtye fagdandgeh aRh&ntBbdth VaréBsér ved (RAdcBiesks)and

| | amas and has been reported to have an antigen-binding affinity

(Muyl demepsit8ingta Vall ikeRpnelAKEnkg domeda)aty twg)sitas2gegpectively,
Haners-Casterman C. et. al., Nature (1993) 363 (6428) 446-8) . The

above- desodi tieel BantH3bvdiréantdh (algeBie H3onsontetnas: ¥-Lype of Cdddei onal
fragnent of the antibody according to the invention. In the

i nventi odg domadinf iaed orn@r isdnte ofraddpecmitvdiody or a functional fragnment of
the anti body is also included. The nodified variant refers to a variant

obt ai ned by subieebi-ng7-tHbetansé hoskya oim aHdinghicanslod r agnam «efn the

anti body of the invention to chemi cal or biological nodification. Exanples
of such aielemicalhy iFadid ifedm &i-ant- ehpildsds nprdeantss orhenintalaly o¥odi fi ed
by linking a chemcal noiety to an am no acid skel eton, variants chemcally

ol 11 edaWobh Al ke 101 s0cki gked £at hopvlbesoNaliy Wik Brampl es of
such a biologically nodified variant include variants obt ai ned by

modi ficatlen afd@hrdd2nslatd Uh (Spich,@sa sk nked- 011,03 b@?ﬁg ghycesyl ation,
N- or C-term nal processing, deam dation, Isonerization of aspartic acid,

or oxidati f Qi oni he), riLgn ' ' : hi gnj .resj due has.
been addg%%¥€&Fﬁ£§§ﬁ€%$%$hu§”§§§E§$n5§e§§r%%%3%4%%tglggﬁk%§3%??6t%§%t cell.
Further, an_anti.bo | abel ed _so as t.o _epable the defectio r..i.sol ation of
the anti Eé’&’}tf%(?rslzfngﬁﬁf?agno%i’r?ﬁlélcitﬂ\?@nEﬁ%ﬁ,eo of™ &%ﬁﬁf‘e‘?&aﬁ t@ﬁf’)}lﬁg{l abel ed
anti body, a fluorescence-| abel ed anti body, .and an affinity-|abel.ed anti body
are al so 9ehEtdded FRITHESHERAr ng of 1 he SHER i EFVatr ¢ anfPI8RER "4 Wodi i ed
variant of the antibody or a functional fragnment of the antibody of the

i nvent i oSS 1AM Y o2 iteH R TGP tHNAt 1Bi IREGILATSEI oB5Cr 8t &GS of the
original antibody or a functional fragnent of the antibody of the

i nvent i osapaddsciafy wmreartineB tily ¢t eoP’ -Hat 681 RE é’i’tiaé-@leét iYg such
an anti body or an antigen, and so on. Further, by regulating the
nodi f i catsiyohefsizigigyéaninh crietiomicantiapining anaymsd, Gu at@gent i on
(gl ycosylation, defucosylation,etc.),itispossibleto
enhanceant i body- dependent cellular cytotoxic activity. As the techni que for
regul ating the nodification of a glycan of antibodies, WO 99/54342, WO

00/ 61739, WO 02/31140, etc. disclose kgown techni ques. However, the
technique is not limted thereto. In the antibody and the functi onal
fragnent of the antibody of the invention, an anti body or a functional
fragnent of the antibody in which the nodification of a glycan is regul ated

o o NA N A



I ncases where an antibody is produced by first isolating an antibody gene

and then introducing the gene into an appropriate host, a conbination of an

appropriate host and an appropriate expression vector can be used. Specific

exanpl es of the antibody gene include a conmbination of a gene encoding a

heavy chain sequence of an anti body and a gene encoding a light chain

sequence thereof described in this specification. Wen a host cell is

transforned, it is possible to insert the heavy chain sequence gene and the

| i ght chan@ sepetfre §ubstamcest haesagreaskpriedsi onrareeoiptigd afB8 into

di fferent expression vectors separately. I n cases where eukaryotic

" cel |l s arerassdahsonheohdst expmesslingeBl sH3 plamnatdid s prafd rywicdicyori c

m croorgani sms can be used. As such animal cells, mamalian cells, for

exanpl e, escarpot COSteahkSoffoedzmast: ¥ellCel |, (1981) 23, pp. 175-182, ATCC

CRL-1650) , nmurine fibroblasts NIH3T3 (ATCC No. CRL-1658) , and

di hydrof ol at e Tiedughebeotitdé cd@niersds aMan Udebea@ingndr&hasiorrl. A,

Proc. Natl. Acad. Sci. USA (1980) 77, pp. 4126-4220) of Chinese hanster

- ovarian geld snuddiO elhs vt B 1GARRRReHRld Hedro 1D No: I N cases

wher e prokaryotic cells are used, for exanple, Escherichia coil and

Baci | | usssybtnll §e§88nbe ©x¥Phd [ I8fh the aminSadiY teduehnid endesheed

anti body gene or a functional fragnent of the antibody into these cells

t hr ough i I | gg% [; C Lh vitro,

t he antil{)% y crgnéal;{eﬂéo%ﬂ?gi@r%bdgﬁlli&'t qu}a%g\g/eé-d scrﬁc?%ggfsgﬁﬁggr eﬂrlrlé? %d,’ t he

yield ma o] j a endi Qn .t C tib , and
¥hé! I&{Slggé%. %}‘ﬁ?@ Al R8N 5 '&%dls%g%;'}:% V\;slhg]wx{ he, %‘lg‘ ody.

therefore, i 0SSi Sel ect 'an a I S easily produced as
a pharmaceutical by usi he yield as an {jide n nt i bodi es havi ng
B’ eaqut val ont - Brndtis SeRdA Fedh$hEr &, 28 S ARl ok P RRE
‘functional fragnent of the antibody of the_ inventign, an anfibody or a

f unct | onalSFHadieREPEFSERESIPY oty PRI ned by 5 NERHGUCH! LpFOUUE! ng. an
anti body or a functional fragnment of the antibody, characterized bE

i ncl udi n3P@ SERPHINR AT ISRAYGRCS (AR e F AEPrSEeMteshBYaSERepPof
collecting a desired antibody or a functional fragnent of the antibody from
a cult ur@& prOdicENBLi AT ¢ A UTTE I t BHTRGSt ephP ST TR IOFdEHR
Incidentally, it is known that a |lysine residue at the carboxyl term nus
of the h&BvN§O8haPnavfl 3R anei SbgynpAsdFded ilt-a cul tured manmalian cell is
del eted (Journal of Chromatography A, 705: 129-134 (1995)), and it is also
known that twoFantheraciad pesieirswhgbhciamnsiatd ysfnen atmime saioxyl
term nus of the heavy chain of an antibody produced in a cultured mammali an
cel | aresdeglheted wheraiprahe ner ressictzl peuiinge boddisedrat sthettanbedyl
termnus is amdated (Anal ytical Biochemstry, 360: 75-83 (2007) ) .

However , dgsuehedehdf &R aaidbdadi bhoadbf athohbdve -iedar ided anseguasca do not
affect the antigen-binding affinity and the effector function (the

activati sagaéneenpl epem7-theqant | 206y- dependenbieeblgilan cyEeioxtgity,

etc. ) of the antibody. Therefore, in the invention, an antibody and a
functi onahyfvagernt cof thde antdodsiiecled1te suehuaRd fihcayinn are al so
i ncl uded, "and a del etion variant in which one or two am no aci ds have been
del et ed ?50?@? carboxyl term nus of the heavy chain, a variant obtained by
am dation o he del etion variant (for exanple, a heavy chain in which the

carboxyl term pLo resic . n anj ed). ;. .a he.Li can be
exenplified. Tﬁ%k?gée%%ggﬁéﬁ%{ﬁ%% gggﬁgﬁg ﬁ%C¥%§$aq%éIe ﬁ%ﬁgagl%héﬁcarboxyl
term nus_of the H§§v§ chain of the antibo%%;gccordinﬁ t.o Q?e inyention is
not |i m E8EYEBCE GVB MAPTETE §CAS SPRTG RS R ANt g ST RAERG aFtinity
and the effector function are conserved. The two_ heavy chains constituting
the antiBBBFTEELBPAIPhGTH? REIhF& TSy bt of ¢ dife HifpaTd@Pedfed from

t he group consisting of a fuII-Iength heavy chain and the above-descri bed
del et i onSGEHFBAE, TEPTRAFHEI0PYt wE2t yBe¥OF n® cofBF REEF onmaEFEEL BUTERer ef r om
The ratio of the anmobunt of each deletion variant can be affected by the
type of BurHaredr ramngl faem ¢dlich whe @i Frok seauehe cahas AP 56BeVeHng to
the invention and the culture conditions, however, a case where one am no
aci d restduseapronis tadoaPinpered hisedvendseenngabsiad ¢h avsinte afidhe two
heavy chai ns contained as nain conponents in the anti body according to the
i nvention can be exenplified. There is no limtation on isotype of the

anti body of the invention, and exanples thereof include I1gG (1gd, 1g& ,
lg& , 1g& ) , 1gM IgA (1gAl, 1gA2)39 I gD, and IgE, and preferred
exanpl es thereof include 1gG and 1gM and further nore preferred exanples

t hereof include 1gGlL and 1g& . Further, the antibody of the
invention may be a functional fragnent of the antibody having an

= o M. Y S Y ——



Exanpl es of the fragnent of the antibody include.Fab, F(ab')2, Fv,
single-chain Fv (scFv) in which Fv nol ecul es of the heavy chain and the
| ight chain are connected via an appropriate |linker, a diabody (diabodies),
a linear antibody, and a polyspecific antibody conposed of the anti body
fragnent. Further, Fab' which is a nonoval ent fragnent in a variable region
of an anti body obtained by treating F(ab')2 under reducing conditions is
al so included in the fragnent of the antibody. [0133] Further, the
anti bodyresignesi avehei bkp iy the angeioyggdd Pequancebodprasentegeblficity
for at least two different types of antigens. In general, such a nolecule
bi nds t oSE@oIDyN@s 6f antigens (that is, a bispecific antibody), however,
t he "pol yspecific antibody" as used herein includes an anti body havi ng
specificity foIntwheorBTHE (hodaaxaripl ethé hresperypese cdommingense [ 0134]
The pol yspecific anti body of the invention may be a full-length anti body or
a fragmeptresénsueh aneastribedyr(fgviexagphe, 1gvE(abhnfi2hcspeenbhi ehe
anti body). The bispecific antibody can be produced by connecting the heavy
and |ighti ebahisué Hamaiis)seef THWRot Ypesn afhanrkihediRsLietigan) akve be
produced by fusing hybridomas whi ch produce different
nonocl onaghbaptBedlast OeRa ekiisPachbessapyi odyspr addai Rgriuspgdnas! | s
(Mllstein et al., Nature (1983) 305, pp. 537-539). [0135] The
ant i body,_gf _t he i t] a;si e- hn j akso rred to
as scFv)tg %ﬁgﬁgi%g?g-%ﬁgFggén??goaé gg%’bggg%tg?ggggggxggnkéc?ﬁﬁggthe
heavy chalLnqvari i t | i I sab Lan_af -t he
atlg ﬁﬁfgg%% %29 B 38d Qggl E§EE Egékgﬁéééﬁé L& 5{?.%8 a?fld

anti body via a eptide | inkér t hun, ar macol ogy o

Monocl onal _Ant i bqdie 1 (edi.ted by Rosenber Vbor e pringer

Ver | ag, %Wﬁ?ﬁ?k?g’ép%‘)zég%w Yo ‘?¥: RHt &?18 %@t ch"naoﬁlogg%/t(;oo ;lg, 23,
pp. 1126-1136) . Further, a BiscFv fragnent produced connecting two scFv
oi ecul cESUPRLE 16 UBBRLhAOAFF REFS LR o g1 be ity O SoNE BRCheBERI «

-anti body. [0136] . A methad of producing a single-chain antibody is
cnown | nEFRIE AR FETEEIS ofBY (96820 O NG APt L RESSHSIRE Mo8 " 1RT046, 778,
5, 260, 203, 5,091,513, 5,455,030, etc.). In this scFv, the heavy chain

vari abl e18¥4i 6RTAREPORES itghtahe nagadi AImBeregicdn & el £dnAeet édC¢i a a

| i nker whi ch does not forma conjugate, preferably via a pol ypeptide |inker
(Hust on, cgrrespendsl to PMAEC Ratld nasdgrsSdi4l WSA J4088) , 85, pp.
5879-5883) . In the scFv, the heavy chain variable region and the |ight
chai n valbaBlFé regi on may be derived fromthe sane antibody or different

ant i bodi es. As the polypeptide |inker to be used for connecting the
vari abl e regi oR3;HB DX argl dbe abghrerdsbpgl Box kaiampdept adsoeondilstli ng of
12 to 19 residues is used. [0137] A DNA encodi ng an scFv can be

obt ai nedrlyr pethodmmoviaigh id ipedtinetrddy etghinPCRausting ahbNAiaafaekenpl ate
that conprises all or desired part of a DNA selected froma DNA encodi ng
the heavyegBairBdortd hesheaerghais yerirahhed egsDig ok tdmnaboverdescri bed
anti body and a DNA encoding the light chain or the light chain variable

regi on tQ%R%@EsQHQ aBSOop4ISi iR RId MBI @éh!f%_lé@é_t Hed | pesnleatdh gRdenof the
tenpl ate , and“further performng anplification by conmbining a DNA

encodi ngsgee%%(es@tlwagn 1 PE@R7ReRt Lok AR 1% PTRMBY . Patralt hakcdehi-aes both

ends of the pol ypepti so as to connect sai d both ‘ends thereof to each of

t he heaVXlBQQ'zgz%Bd t4lr:ég7d—{jlic;%ht Cﬁacjirhellt%ﬂgln, A Cg%lynggiéggideoaﬁgcggﬁe and

encodi ng ‘an scFvi's p d, an expr essi r<conprirsing t
a host trapsfarnmed hy the expressiop.vector can.be obtained according to
Comon pPaBRdarges B iherSIBhSREPRN RS SPhelRl B Mk e "BoTERYLEN e
obt ai ned accordin tolconnnn $rocegures. An.ggtibod fragnent thgr%pf can
be produfEFUFRCE TORLIBYCBBREY fihgRa e %f&qége{icr?g FRECGERESPn the
sanme manner as descri bed above. [0139] o ,
by SEQ ID NO: 5 or 9 in the Sequence Listing under stringent
conditions and encodes a protein having a biological activity

equivalent to that of B7-H3 is also included in B7-H3 cDNA.
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The anti body of the invention may be nultinerized to increase its affinity
for an antigen. The antibody to be nultinerized may be one type of antibody
or plural antibodies which recognize plural epitopes of the sane anti gen.
As a nethod of nultinmerization of the antibody, binding of the 1gG CH3
domain to two scFv nol ecul es, binding to streptavidin, introduction of a
heli x-turn-helix notif, and.the |ike can be exenplified. [0140] The
anti body of the invention may be a pol ycl onal antibody which is a mxture
of pluraFurypes, of aareelBruebeani d¢oditchavishg adi FPéAEANTanVAE a8 d
sequences. As one exanple of the polyclonal antibody, a m xture of plural

t ypes of tzansbodbed hfvomg thid f énean COR cagube eXéniddi fiaals ADrsueh a

pol ycl onal anti body, antibodi es obtained by culturing a m xture of cells
whi ch prpdiigaudiiebeidet whichodigsr mhizéherthmmratfoi mgpdehe abtibgeneés from

“the resulting culture can be used (see WD 2004/061104). [0141] As a
modi f i edcantiibodys and atiddixly abpubdeti Raying v diicQusyitagieacel viielecul es
such as pol yet hyl ene glycol (PEG can also be used. [0142] Furt her,

the anti bgdyvafiehhetbnyaati em saynbeiksnatbBe fiaemiakqgaieonjzugat ephar.med
bet ween any of these antibodies and anot her nedicinal agent

(i munocoppygate) . Exanples of such an antibody include a conjugate in
whi ch the ‘antibody is conjugated to a radioactive material or a conpound

havi ng a phar i.cal L.00: Lt echnol ggy 0 3 .
1137-1146) . Exrrgﬁn%\ ggkf her Z%lf%?%éﬁgu Ttelli{c(ril:ldi?éuc?nJi capr orrgg &(arﬁd%?ii%%, atcg(%hneti um

(99nirc) - . ne i ndi ; : ) <l BEkt b,

rtivaR e s A e e T b SRt A R

obt ai ned Lhady. c be.purified to i i d

pur 1] cafi?%%’c%?_ %ﬁ@%;dg ¥ 6&?#%@36%0 s%?ﬁﬁﬁ%@%éésl %%%%%if%%%b@fﬁf%al

De separ 30000 afcopdRl F et by SO0 LAt B yIse 85 FRGPRIE L0 ENERg Scol um

T SRt sl P B SRR

di al ysi s; a r 1 e 0 ; I C

focusi ng el ectrophoresis, and the like (Strategies for Protein Purification

and Char 86EEENESE BRY 23 HBLLLE0Y CeIURSE INRRYaPIUDERL BRE RO NI Q€ et al .

eds., Cold Spring Harbor Laboratory Press (1996); Antibodies: A Laboratory

Manual . Bd-Har iewadwe Davdlhdethein BT dHSpr i Figr Haebor 2 LREOE&LSr YRATH88) ) ,

but the nethod is not limted thereto. [0144] Exanpl es of such

chr omat ograghy tisnef adeawfie actig ssqusntcognaplpd hya sxkhohge variant

chr omat ogr aphy, hydrophobic .
transcribed from the human or mouse B7-H3 locus or an amino

The

acid sequence wherein one or several amino acids are
substituted, deleted or added in the above amino acid sequence
and has a biological activity equivalent to that of B7-H3 is

also included in B7-H3.

2. Production of anti—B7—H3'éntibody

The antibody against B7-H3 of the invention .can be
obtained by immunizing an animal with B7-H3 or an arbitrary
polypeptide selected from the amino acid sequence of B7-H3,

and collecting and purifying the antibody produced in vivo
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chromat ography, gel filtration chromatography, reverse phase

chromat ogr aphy, and adsorpti on chromat ogr aphy. Such chr omat ogr aphy
can be performed enploying |iquid chromat ography such as HPLC or FPLC.
[ 0145] As a colum to be used in affinity chromatography, a Protein

A colum and a Protein G colum can be exenplified. For exanple, as a
colum using a Protein A colum, Hyper D, PORCS, Sepharose FF (Pharnaci a)
and the like can be exenplified. Further, by using a carrier having
an ant i geACPKABBPI itPe F MM RECIFELERT | botlye cRhObPSEChE BREFEPEICEti | i zi ng
t he binding property of the antibody to the antigen. 3. Pharnaceuti cal
conpr i si Bg-HAt to e M etht@shedyantigen Taenahtibotied tebtsiined hiyparhe net hod
described in the above item"2. Production of anti-B7-H3 anti body" exhi bit
a cyt ot oand achiniingy capabesimuentzedodltisB7aHd ddwireddfeonaan baimedd as a
pharmaceutical, particularly a therapeutic agent and/or preventive agent
for cancethefOth&h humans dihelsydoteoxiomsac birviat yaexhiIn ttedi hycaae aityi body in
vitro can be determ ned by nmeasuring the inhibitory activity of cel

growt h. ER3fThing the crits exedpt £vi By taeeierc ahl aht DBodhilsindMmes expr esses
B7-H3 is cultured, an antibody is added to the culture systemat different

concent r@thBEtaQﬂddaHéftéﬁBl@EbQéYBaCHB Vahd lagmms7 ficusd anfdbiody; col ony
formati on, and spheroid growmh can be neasured. [0148] The in vivo

ther apeuppp1ebheate @b an rRREP AL QELANGEIpdISEdexRgr i mental animal s can
be determ ned by, for exanple, adm nistering the antibody to nude m ce

i npl ant eqo%blT a tunor cell line which overexpresses B7-H3 and neasuring
any change 1n"the cancer cells. [0149] Exanpl es of the type of

cancer incl ude h!é@ﬂe%a”geré?nB'E?BﬁXlCQHEE{a?d rot febl alp CA £l A0 of @l OF ect al

cancer, prostaFe cancer, Irobl'astoma nultifornme, ovarian cancer,
pancr eat |

T he 3R SLEA R BRI LR F008%3 0 RS concer
limted Cherel 0 8 QLA SAN el E8LL £9-RS LERR B TRLeRA ST 1B
according to known methods (for example, Kohler and Milstein,
Nature, (1975) 256, pp. 495-497; Kennet, R. ed., Monoclonal
Antibodies, pp. 365-367, Plenum Press, N.Y. (1980)).
[0040]

Incidentally, B7-H3 to be used as an antigen can be
obtained by expressing the B7-H3 gene in a host cell using
genetic enginering.

- [0041]
| Specifically, a vector capable of expressing the B7-H3
gene is produced, and the resulting vector is transfected into
a host cell to express the gene, and then, the expressed B7-H3

is purified. Hereinafter, a method of obtaining an antibody

against B7-H3 will be specifically described.
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[ 0150] An accept abl e substance to be used in the preparation of the
phar maceuti cal conposition according to the invention is preferably
non-toxic to a individual to whomthe pharnmaceutical conposition is to be
adm nistered in terns of the dose and concentration. [0151] - The
phar maceuti cal conposition of the invention can conprise a substance for
phar maceutical use which is capable of changing or maintaining the pH,
osnotic pressure, viscosity, transparency, color, isotonicity, aseptic
condi ti ohl) sPEBPRIraFic8oPEbRItEPeY el ease rate, absorption rate, and
perneability thereof.. Exanples.of such a substance for pharmaceutical use
i ncl ude, but aEwampleri aift édet @ntdgearo tirikl werhaber ypraducandniche,

gl utam ne, asparagine, arginine, and |lysine; antimcrobial agents;

ant i oxi dants-8leH3asnasbodpi ¢nadiude BFdHAmM subbayeepandesodhamshydgogen
sulfite ; buffers such as phosphate, citrate, borate buffers, sodium

hydr ogencgardopateiaandardins - Helidsosetruense fddrperisisigchaas Imasti t 61 and
gl ycine; chelating agents such as ethyl enedi am ne tetraacetate (EDTA);
conpl exi Bgnagentsveughias aafitiel b&, Bpokygyi Aylkdpyr aekri¢haeveSobyaliadeaxt rin,
and hydroxypropyl -S-cycl odextrin; expanders such as glucose, mannose, and
dextrin; pot BER 163" BOBY Seat am it R AR MR desr il dilsaesthar i des;
coloring agents; flavors; diluents; emulsifying agents; hydrophilic

pol yner s rggghjas pol yvinyl pyrrolidine; preservatives such as |ow nol ecul ar
wei ght pol ypeptides, salt-form ng counter ions, benzal koni um chl ori de,

benzoi c acid, Li;8Y, i thi h par aben,
propylparaben,ﬁZhhgr%%ﬁf%%E@?lggfgfggggkg}Qaﬁggﬁ9%%%%%%9%E%B§?§§?¥§oIvents

Sueh as gLYERhbR cRRAPULANG-ALYC oL RErPOLYCLRYLERCLE! ¥BRL1ABUIB

al cohol s“Such as mannito sorbito suspendi ng agents; surfactants such

as sorbitan ester, polysorbates includin ol.ysorbate 2Q and Iy bat e
80, TritB8KRt Fﬁﬂrétlﬁlgml e BT RIGE, bé’ngr%ﬁr C&&et ol TsT (a%b(?‘cinfi tcge(ieln%%ci ng
agents such as sucrose and sorbitol ; elasticity enhancing agents such as
sodi um cHFBFFd&, SP8t-ESS dMchl ori de, and mannitol and sorbitol; transport
agents; excipients; and/or pharnmaceutical adjuvants. The anount of these
subst ancd89#88 phar maceutical use is preferably from0.001 to 100 ti nes,
particularly preferably fromO0.1 to 10 tines the weight of the anti-B7-H3
anti body. ThosEiski Fe¢eRrFh theught IRt bpFhmefeing dePeFHtAcad Lyref erred
formul ati on of the pharnaceutical conposition in a preparation dependi ng on
t he di seagéero Bthih th¥Acdrposnteenakrsdappttieda tMestoguteapable of

adm nistration to be applied, or the like. [0152] The exci pient or
carrier EemRptleesphgr Bfic8dt cDNR, cBApH3i ¢anrbermptseinad tiye sfotimesti zaniai qui d or
a solid. An appropriate excipient or carrier may be injectable water,
physi ol ogitcaln saldaleitiam ardrtfainahg cenepnespi aabstratds andoehergyubst ance’
commonly used for parenteral admnistration. Further, neutral physiol ogical
sal i ne osuplyanelegireghisaki Ferconansar bgt s6nwmal trandl oadom) s by used as
a carrier. The pharnmaceutical conposition may contain a Tris buffer of pH
7.0 to 8eRpraksdert ake -buf f eh obhnpHder0 beckaYyodicd et r aeabybtac of pH
3.0 to 6.2. Further, such a buffer may be supplenmented with sorbitol or
anot her ¢oapRYRImd0IR3r ce11. Exanples of the pharmaceutical conposition
of the invention include a pharnaceutical conposition conprising the

anti - B7- anti body and a pharmaceutical conposition conprising the

anti - B7- anti body and at |east one therapeutic agent for cancer. The

phar maceuti cal _¢ it of, 1 invent | I I r i f of a

| yophi | i zed pr Fhacney, {éﬁgi%%t}lo&egé C%‘n%%%%%%%bggg%%qﬁ%\sﬂa{]ng’teg%segl%:a ted
conposi tion, and required .purity. The pharmaceutical c osi.ti_on

conpri 51 R QERG e SHPHES ARG Body oAt BROTHe MRt Er-car Yearga Fidon
conprising the anti-B7-H3 antibody and at |east, one therapeutic¢c agent for
cancer c&g‘ea?’%r%%e}&l?'@ﬁ draorﬂao”ho yopritd i #84¢ b%l&c‘?e‘ﬂ%’rr -G priate
exci pi ent such as sucrose. [0154] | n. the above-descri bed

phar maceci c&re c6RpSERFtorE I HI t Rér AFeuRRELIRGENt for 2R aRPEr AT 15
incorporated along with the anti-B7-H3 anti body may be adm ni stered

si mul t anbeg$-yemitay, st ely from or sequentially with the anti-37-H3
anti body, or the therapeutic agent and the anti-37-H3 anti body may be

adm nistered at different dosage intervals. Exanples of such a therapeutic
agent for cancer include abraxane, carboplatin, cisplatin, gentitabine,
irinotecan (CPT-11) , paclitaxel, pepegtrexed, sorafenib, vinblastin, and
medi ci nal agents described in WO 2003/ 038043, and additional exanples

t hereof include LH RH anal ogues (such as |euprorelin and goserelin),
estranusti ne phosphate, estrogen antagonists (such as tanoxifen and

e -, o o, o o o o



An individual to whomthe pharnmaceutical conposition is to be adm nistered
is not particularly limted, however, preferred are nmammal s, and nore
preferred are humans. [0155] . The pharnaceuti cal conposition of the
i nvention can be prepared for parenteral adm nistration or for
gastrointestinal absorption through oral adm nistration. The conposition
and concentration of a preparation can be determ ned depending on the
adm ni stration nmethod. The higher the affinity of the anti-B7-H3 anti body
conpri sedOPASi he pharnaceutical conposition of the invention is for B7-H3,
that is, the lower the dissociation constant (Kd value) thereof is for
B7-H3, the norB7th2 cbifA-&h He abtabodgd bun Bodhiebiamplies, dr ag-eafliledcy even
when decreasi ng the dose for humans. Hence, the dose of the pharmaceutica
conposi t POR wéthbd inmvwanidlom ol yerane canial seabeidat ¢eharaedalbased on
this result. As for the dose, in the case where a human anti-B7-H3 anti body
i's adm nistereddt xdugBns\pdrYe angi ey oFme deuadhid Nestaied atbaagdgse of
from about 0.001 to 100 ng/ kg once or several tines at intervals of 1 to
180 daysexgxagg&ag of7Lhe das@ge fOr B of ehheaPbardme epiigRlr COFReeht i on of
the invention include injections including infusions, suppositories,
transnasgheagental15URi1943 BAe SoMmNd(8s Ced APLoUR . aRsor Bengs., [ 0156]
Hereinafter, the invention will be nore specifically described with
referencgcggnEge §§@§%5e§g9ho ve@87Lq%g)nvention is not limted thereto.
Not e t hat the réspéective opérations regardi ng gene mani pul ation in the
follomﬁngogéggples were performed according to the nmethods described in
"Ml ecul ar ning" (witten by Sanbrook, J., Fritsch, E. F. and Maniatis,
T., published | d_Spring Harbor. Laboratory.Pre in_1989 .Qr in the
case of using BBrT EYRHSR B0k AT oavBhiebir o the PRLYPEPE: HEad
according to the Enstructions attached thereto unlgfs ot herw se sgated.
Exanpl esTP§18%fPLe, RapdfefRaPFeAtIPReSYRVER: i(BhShi PPIHE2GESEFEY in nore
detail in Exanples, however, the invention is not limted thereto. [0158]
Not e t haROFRE PdSFEASEIE Dpeltf i ofdT r BfafdftRy lgdred mittputtat 18nTPR t he
foll owi ng Exampl es were perfornmed according to the nethods described in
"NblecngFmGFéﬁiﬁ&eréﬁﬁ-tten by Sambrook, J., Fritsch, E. F. and Maniatis,
T., published by Cold Spring Harbor Laboratory Press in 1989), or in the
case of W8PAglcommercially avail able reagents or kits, they are used
according to the protocols attached thereto unl ess otherw se stated.
Exanpl e 1. ProByenpdrsobf ppasiadydyid Hrsduwetlilon iok lludeaBsBReH3chipr essi on
vector 1)-1-1 Production of expression vector for full-length human B7-H3
vari ant toli and RaP@Rlusastibdanld@s penforded tsi hgaasEBiA shet hesitzed from
the total RNA of LNCaP cells (Anmerican Type Culture Collection (ATCC)) as a
t enpl at ecandsalvs@husi pgrybe HehkoWwche BbEREEeSeh, atbetebyisdornetlybyg a cDNA
encodi ng the human 37-H3 variant 1:

a plasmid vector comprising a replicon, i.e., a replication

origin derived from a species compatible with the host, and
a regulatory sequence. Further, the vector preferably has a
sequence capable of imposing phenotypic selectivity on the
transformed cell.
[0048]

Examples of eucaryotic host cells include vertebrate
ceils,insectcélls,andyeastcells. As the vertebrate cells,

for example, simian COS cells (Gluzman, Y., Cell, (1981) 23,
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Primer 1: 5'-ctatagggagacccaagctggct agcatgct gcgt cggecggggeag-3' (SEQ ID NO 1
in the Sequence Listing); and Prinmer 2:

5' -aacgggccct ct agact cgagcggccgct caggctatttcttgtccatcatcttc tttgetgtcag-3
(SEQID NO 2 in the Sequence Listing). Subsequently, the thus
obt ai ned PCR product was purified using MagExtractor PCR &Gel cleanup
(TOYOBO, Co., Ltd.). Then, the PCR product was digested with restriction
enzynmes (Nnhel and Notl) , followed by purifi.cation using MagExtractor PCR &
Gel cl eaRBp LTEYORB®, &BCC (RIH16§50) AmEENss fihroblastamNdHENR  WATCHi gest ed
with the sane restriction enzymes (Nhel and Notl) , followed by

puri fi calVpenCRBt h5 #hgBad ssthydRrIR 18 teereduciage -GrOiCBENtCstraing. ) .
The resulting purified DNA solutions were m xed, and further, Ligation high
(TOYOBO, (Celaubt ds. anviaGhasithed It.her etRsocanNathe Aasil Beng TS (0O Owas

i ncubated at 16C for 8 hours to effect ligation. The resulting reaction

m xture was wmslded 266 4B20¢0bf dbHI® seonaes 8t waldisar( el lbr 0T cEAlRor at i on)
to effect transformation. Col ony direct PCR was performed on the
resul ti ngreal:00CES6USE Nthd keePCRcprd re T tandutba, Biawe ey el s, and a
candi dat e cl one was sel ect ed. The obt ai ned candi date cl one was

cul turedagha aol quind tRdicwar(ddd/ Anp) , and a plasm d DNA was extracted
usi ng MageExtractor -Plasm d- (TOYOBO, Co., Ltd. ) . By using the
obtained[@bquid DNA as a tenplate, a sequence between the follow ng Priner
3 and Primer was determ ned by sequence anal ysis and the sequences were

conpar ed bet vegRot 1§, OBLREASL o LRSS AOFMLNE JUPBLAGH (DS FaaUenesngPr i Mer 3
(CW pronoter primer) : 5 -cgcaaatgggcggtaggcgtg-3" (SEQ ID NGO 37in the

S Li st o d . Pri 4. (B j :
Seduence bl Sk Lo LS GV EL S PRI e corman.

Af t er conf!rning t%ﬁ segge ce, tge obt ai.ned clonetwas &g@ﬁg{ d in 200 m pf
LB/ Anp n&&F@ﬁF an® ayBF i DNASwas PEREMSEFed &?lﬁ&cﬁl di NV-100 kit

(VioCene, Inc.). The thus obtained vector was naned
"pcDNA3.fx§¥§ﬁgl;u%ﬁ§i§équence of the ORF region of the B7-H3 variant 1
gene cloned in this vector is represented by nucl eotide nunbers 1 to 1602
in SEQ | BORECI5 in the Sequence Listing. Further, the am no acid sequence

of the B7-H3 variant 1 is represented by SEQID NO 6 in the Sequence
Li sting. A suitable medium to be used for culturing can be selected

from various commonly used culture media depending on the
employed host cells. If Escherichia coli is employed, for
example, an LB medium supplemented with an antibiotic such as
ampicillin or IPMG as needed can be used.

[0051]

2 recombinant protein produced intracellularly or
extracellularly by the transformant through such culturing can
be separated and purified by any of various known separation
methods utilizing the physical or chemical properties of the
protein.

[0052]

Specific examples of the methods include treatment with
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1)-1-2 Production of expression vector for full-length human B7-H3 vari ant
2 PCR was perforned using a cDNA synthesized fromthe total RNA of
LNCaP cells as a tenplate and al so using the follow ng prinmer set, thereby
anplifying a cDNA encoding the human B7-H3 variant 2: Prinmer 5

5' -ggggacaagt tt gt acaaaaaagcaggct t caccat gct gcgt cggcggggcagec cctg-3' (SEQ I D
NGO 7 in the Sequence Listing) Prinmer 6

5' -ggggaccacttt gt acaagaaagct gggt cggctatttcttgt-3' (SEQID NO 8 in the

" 'Sequenceal$eneR)Profeir grecipi tantpy plitivnedtl ldr atdepe Megriigets CHPERe sane
manner as in Exanple 1)-1-1, and the PCR product after purification was

i nt egrat ed i ntogaipDONRZXImaEeyZPLY nvisuadyen aCor pordsicoriarhy si€xeeway BP
reaction, thereby transformng E. coli TOP10 (Invitrogen Corporation).

For the cheneatobtaphgd (gkflefiltaasfionimt adaprpheosi zbromatbgrapient was
confirmed by colony PCR For 8 clones in which the size of the insert was
confir mredont kexdishgee qtiehcta tbgtdphy, emd anffimecy' cRrdmatoglaphpsert was
confirnmed by perform ng one sequencing reaction fromthe vector side to the
insert shdalfehishobhdeadsomdiGal-awry tiRdeacti on between the entry clone
whose sequence was confirnmed and a Gateway destination vector pcDNA- DEST40
(I'nvitrogeps&grporation) was performed. For the clone obtained after
transformation of E. coli TOP1l0, the size of the insert was confirmed by
col ony POR  FOrubRRee] 0BG LRLUBRGAS! HCLaL28£0k kN1 LRSEIhNas saaNEL Mo,

t he DNA sequence at the 3' end and"the 5 end of the insert was analyzed to
confirm tha i I i . least 1 ng
R e T et

H Pure PLasmi r id. (1nvj ge rpQratio ; The thus
obtainedeggé gFQEggpngﬁggjﬁﬁ% W T4 -g?@¥§&%%ri%%%ialeThgo%ggﬁénce of
the ORF ion_of the B7- var.i ant gen | oned in_this vector i _

Fepr eoent el By RAZFagt  H6 THRATIAI FPEalBad T ACGRER B ROF o8 PR LPREtSequence
Listing. Further, the am no acid seguence of the 37-H3 variant 2 is

r epr esenPEA YIS | BENGXRIFET T he g&qmteeﬁ sCPRg.Pa) eL3 160 685d¥i on of
expression vector for B7-H3 partial protein By using the B7-H3

ful | -1 en§HH1pR&ENVE thePaPE@ G 1t e WA vari ant 1 of Exanple 1) -1-1 as a
tenpl ate, each of the follow ng regions was anplified by PCR The nunbers
showi ng d88R4degi on of interest correspond to the nucleotide nunbers of
B7-H3 represented by SEQ ID NO 5. The priner was designed to contain a
stop codon at Biec@ubinihg thedalpevendesct hbedamedizndsit & wgreageunt

Each of the following regions 1) , 2) , and 3) was prepared by anplifying
two regi ofisaanargaenpdlgae¢pnigde heam dog aress by RERGwrddrim drighf yvagident . That
is, as for region 1) , anplification was perfornmed using Prinmers 7 and 12,
and Primans higanguilityand the resulting PCR products were further
anplified using Priners 7 and 11. As for region 2) , anplification was
performed using Priners 8 and 13, and Priners 15 and 11, and the resulting
PCR products were further anplified using Priners 8 and 11. As for region

3) , anpliphi epabier twes RE Lerted Ui NG dAddBIE P andiddayand Prinmers 15 and
11, and the resulting PCR products were further anplified using Prinmers 9

and 11. As for Ekﬁ&g@@s‘%f, t RORA AL 1168 %é’@ﬁff&(i% BhdSidE Pingns 10 and
11. As for region 35) , anplification was performed using Prinmers 8 and 11.
As Tor regiengl) o AIRLELLAAL! Ak YBSaP S QL B L51 P& AR £ P saNgs11-
and a method of obtaining such an antibody is described below.
[0055]
The pfoduction. of a monoclonal antibody generally

requires the following operational steps of:

(a) purifying a biopolymer to be used as an antigen;
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Regions of interest 1) B7-H3 variant 1 ORF. 79-417 and 1369-1602 (573 bp)
2) B7-H3 variant 1 ORF: 418-732 and 1369-1602 (549 bp) 3) 37-H3 variant 1
ORF: 733-1071 and 1369-1602 (573 bp) 4) 37-H3 variant 1 ORF: 1072-1602 (531
bp) 5) 37-H3 variant -1 ORF: 418-1602 (1185 bp) 6) 37-H3 variant 1 ORF:
733-1602 (870 bp) Prinmer nunber .and base sequence Priner 7

5' - ggggacaagtt t gt acaaaaaagcaggct t cggagccct ggaggtccaggtc-3' (SEQ ID NGO 11
|n t he Sequence Listing) Primer 8

- ggggacaagt t (gl aeRREHE agddlosdyciraduting §8dd schy damyniz insEQ | D NO
12 in the Sequence Listing) Prinmer 9

- ggggasnagelt fpyacauecttiguagytt thggagddgeggagm Cosgming 3thé SEQobB, NO. 13
in the Sequence Listing) Primer 10

- ggggasaagytihgt ataaaaddpodggttitegctocdbaetragaageheagthegspdeeiSEQ | D NO
14 in the Sequence Listing) Primer 11
5' - ggggaegatkblgt acaagaaagcet gggt ct caggectatttcttgtccatcatc3' (SEQ ID NO 15
|n t he Sequence Listing) Primer 12

- gggaat gt cat agQGhEss£e0es At 1gnR0gel 0aCyBeagiRarESEQI RN k% bR the
Sequence Listing)
"myeloma") ;

(d) fusing the antibody-producing cells with the
myeloma;

(e) screening a group of hybridomas producing a desired
antibody;

(f) dividing the hybridomas into single cell clones
(cloning) ;

(g) optionally, culturing the hybridoma or rearing an
animal implanted with the hybridoma for producing a large
amount of a monoclonal antibody;

(h) examining the thus produced monoclonal antibody for
biological activity and binding specificity, or examining the
properties of the antibody as a labeled antibody reagent; and
the like.

[0056]

Hereinafter, the method of producing a monoclonal
antibody will be described in detail following the above steps,
however, the method.is not limited thereto, and, for example,

antibody-producing cells other than spleen cells and myeloma

can be used.
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Prinmer 13 5'-gggaatgtcataggctgccctgtggggcttctctggggtgtg-3' (SEQ ID NO 17
in the Sequence Listing) Priner 14

- gggaat gt cat aggct gcccggccacct gcaggcect gacggcag-3' (SEQ ID NO 18 in the
Sequence Listing) Primer 15 5'-gggcagcctatgacattccccccagag-3' (SEQ I D NO
19 in the Sequence Listing) Purification was perforned in the sane
manner as in Exanple 1)-1-1, and each of the anplified products after
purrfrcatron was integrated into a pDONR221 vector by a Gateway BP
reaction[0PR&}eby transforming E. coli TOP10. For the clones obtained after
transfornatron the size of the insert was confirnmed by col ony PCR For
each of (A® EhohSichbiani of emgigere of the insert was confirmed, the DNA
sequence at the 3' end and the 5 end of the insert was confi r med by
perform ng oneAsddueavtngenedt? +ibh prepmreldeby edtecomeshdé asndekeriibsdrt si de
for both ends. For the clones which were confirnmed to have the insert of
i nt er est abbhie bet al pENAiadqpenptddef theedatserdn Was wdesd. confirmed using the
following prinmers. As a result of sequence analysis, it was confirnmed that
all of theosefjuences were conpletely identical to the information of the
sequences of interest. A Gateway LR reaction between each of the

entry cl ones Wh@sEheeqUL fenyeens Gfd diiRch réRilaAGrnvar EMWohBiBERT
(I'nvitrogen Corporation) was performed. For the clones obtained after

transforgalhgne@brEssily HHHEB dd nuid rRgeHmISORRRE akbONY, ekpeesiiagof the
insert was confirmed by col ony PCR For each of the clones i'n which

the sizepoluhenbAsenlclas 1paNGILEEd. phle i PNALSRAYRRCE AL LLNE, B oend and

the 5 end o e I nsert was ana yzed to c that the inSert o

[t er est oBasLEOL LELLYoh oLk oy Horeppalter, ea@gm{&%&@ﬁ&r QLS

obta ned® |nte rating eac ove reqgro were represented

" B7- I V1] . "B? H3 ave, "Bl
IgG VZHgE 2 51157dH§nI%$% respec |ve use asg¥%%m§?ﬁﬂ Eoti de

sequence§£8 ;he ORF regi ons of the 37-H3 Ing B7-H3 1gC1, 37-H3 1gVz,
37-H3 Ig SB7- H3 I gd -VvV2-C2, and B7-H3 IgV2 -C2 genes each of which was
cl oned ipgihrs vector, are represented by SEQ I'D NOS: 20, 22, 24, 26, 28,

and 30, p@E?P@éPﬁlOPnOFh@W&H%%Hb@WS G FShrksher, the amino acid

sequences of the 37-H3 IgVvl, B7-H3IgCl, B7-H3lgV2, B7- H3
The antigen obtained in step (a) ismixed with an adjuvant

such as Freund’s complete or incomplete adjuvant or aluminum
petassium sulfate and the resulting mixture is used as an
immunogen to immunize an experimental animal. As the
experimental animal, any animal used in a known hybridoma
production method can be wused without any trouble.
Specifically, for example, a mouse, arat, a goat, sheep, cattle,
a horse, or the like can be used. However, from the viewpoint
of ease of availability of myeloma cells to be fused with the
extracted antibody-producing cells, a mouse or a rat 1is
preferably used as the animal to be immunized.

[6060]

Further, the strain of mouse or rat to be used is not
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lgC2, B7-H3 1gd-V2-C2, and 37-113 1gV2-C2 are represented by SEQ | D NCS:
21, 23, 25, 27, 29, and 31, respectively, in the Sequence Listing. Further,
t he sequences represented by SEQ ID NOS : 20 and 21 are shown in Fig. 15,

t he sequences represented by SEQ ID NOS: 22 and 23 are shown in Fig. 16,

t he sequences represented by SEQ ID NOS: 24 and 25 are shown in Fig. 17,
the sequences represented by SEQ I D NOS: 26 and 27 are shown in Fig. 18,

t he sequences represented by SEQ I D NOS: 28 and 29 are shown in Fig. 19,

and the E%ﬁﬁéﬁ&éérﬂbfp]‘%‘%%‘h? d 36% SEG1D NS 302 [RNER 40 SKBWRLPn Fi g.

20. 1)-3 Production of expression vectors for 37 famly genes

pCW6- XLV@frB?RP-SltrmﬁlﬁﬂXEl as gy HKR, SRRLBOWERDE.- BA37CIHC Bhhi EABEr e gene
expressi on vectors obtained by integrating each of B7RP-1, 37-Hl, and 37-DC
(whi ch afB7BE, f@nThy Rhed)Li HTdn EXpredBi oNZReNBN, ﬁ@NV@—XEI4)S%éne al
purchased from Oi Gene, Inc. [0160] : Vect ors expressing each of CD80,
CD86, anfWwRB7-WwH, amil cleBarendBiEhleadiiky genelse weed, prrodluicedhes chelel ofs.

PENTR/ 221- CD80, pENTR/ 221- CD86, and pENTR/ 221-37-H4, which are cl ones

obt ai nedabyat nt &g atstanp eac wioft £L080,0wCDRewiand Sprakhe Daallegnt AZIVect or
PENTR/ 221, were purchased fromlInvitrogen Corporation A Gateway LR reaction
bet ween grR¢hrotchBe aRHr yhel 0Age camose se@dence was confirned and

pcDNA3. 1- DEST (I nvitrogen Corporation) was perforned. For the clones

obt ai ned afterrheé3asheeBid PitE. acll lcRHEIR 1 41NE, Sd¢Li Pividerik-Bgert was
confirmed by colony PCR For each of the clones in which the size of the

i nsert wﬁ§eeeetbva§gtrahatewé sequepeeiakbnthe dnikRdsandothexamperd of the
insert was analyzed to confirmthat the insert of i nterest was correctly

i nserted |l e d n f ig f B7RP- 1
S S e e R A AR
vect or, $6§ hepr esent ed by SEQ I D NOS 32, 34, 36, 38, 40, and 42,

respectl y, in the Sequence Listing. Further the am no acid sequences of.
t he B7RP-1, 37 H1 Y SEQ ID

Nog: 55 35, ‘ahongdhice, éﬁa‘:%s%%’%%%’c??\?éfl EEmBRELRERLERS Ssthas |

Exanpl e rodu tion of _nonocl onal a body .and. screeni ng of antibody 2)-1
| mruni za‘f’F‘BE mye OmBAEBﬁ&ﬁnﬁ%FTélPF mgéé'o("’ChéPI EBERFFEF ngar BPYPFes Japan,

Inc.), 1gRII KO mce (Taconic, Inc., IBL Co., Ltd.), or GANP m ge
(Tr ansgeRFEB/ FrRtya Ly, A‘Pntdolé R ICR S5 °£g%%ewa§88r %Sﬁddﬂéséra?nsw and
24, LNCaP cells, MCF7 cells (ATCC) or AsPCl cells (ATCC) detached with

versene RFAVPRFb&EHLESAYOPAEIGATSfers $ltse REMEUSIY RRIMMIWEIRA- to t he
dorsal region of each nouse at a dose of 5 x 106 cell s/ nobuse. On day 31,
the sanme[0062]

Further, in consideration of antigenic homology between
humans and mice, it is also preferred to use a mouse having
decreased biological function to remove autoantibodies, that
is, a mouse with an autoimmune disease.

[0063]

The age of such mouse or rat at the time of immunization
is preferably 5 to 12 weeks of age, more preferably 6 to 8 weeks
of age.

[0064]

In order to immunize an animal with B7-H3 or a recombinant
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cells were intravenously adm ni stered to each nouse at a dose of 5 x 106
cells. On day 34, the spleen was excised fromeach nouse and used for the
production of hybridomas. 2)-2 Production of hybridomas Spl een cells
and nouse nyel oma P3X63Ag8U.1 cells (ATCC) were subjected to cell fusion
usi ng PEG 4000 (nanufactured by I1BL Co., Ltd.), thereby producing

hybri domas. [0161] As a result, 9639 clones fromthe mce i mMmunized
with LNCaP cells, 4043 cl ones fromthe nice i mmunized with MOF7 cells, and
3617 cl oRBSTEPEm £RE FYREBPL AR lFeelminet hEbce st 1kedvdire desedl ished as
hybri domas. By using the obtained culture supernatant of each hybridoma, an
ant i body fproeheinpye hyiritoka Mas $andepeld &f ExpePdmesgal IRnuBoSogyeni ng of

anti body by CDC assay On day 0, LNCaP cells or MCF7 cells were
di | uted vol5000 &Ll 3Iper BDagkwamnd Sheenesdliti Rgbddkationswad®xdidaed to a
96-wel |l plate at 80 gl/well. Then, the cells were cultured overnight. The

hybri domd1esht yr ekabper, natant Avas aaddedager20 gl./ wel.l, t @xpbeipkatali n which
the cells were seeded, and the plate was left to stand at 4C for 1 hour. To
a di | ut edmanéiokchephistirzed cladbléscanpreshat (fasiardiane kpkenatraenas), 1 nlL
of sterile water was added to each vial on ice, and the vial was left to

stand foriligbRuyt €196al)l ewedHy 1nid nthn & Y, the resulting m xture was
m xed with 19 nL of 0.1% BSA/ RPM 1640 nedi um (-BSA, Sigma Co., Ltd. ) . A

reaction vas ahheyed: 40sB! ORFES: ALe BIE dOEndalioW puedtied specitifhe plate

was |eft at Hmmtamaauuefm 30 mnutes to refurn to room tenperature.
120 I AL @Etﬁgu Dt @G0 e ent @Pr%&gae)%ﬁgpé atd ony, a5, added to each
wel |, a reaction was allowed to procee roon1tenperature for 10
nlnutes E nDunt of Iunlnescence was neasured using a plate reader (ARVO
HTS, PerQ F I nc. . In a well exh|b|t|ng | ow | um nescence, it was
determ ned tha dependent cel | at.h s induced. A hybridoma
whi ch produced&g glr}? ;T‘E Eﬁﬁer%ﬂeéﬂ?rqrh%tpﬁm\&pﬁfctﬁo&ﬁﬁré’ Bfependent
cell deatg was sel ecte a result, 24 clones fromthe clones
derived f Smalrlrmrjzaﬂ]f o‘ﬁe%\}%hcﬁwﬁﬁé 96 CIRHRES 110t RE1EPBndS/d8Ri ved
from i.nmmuni zation with MCF7, and 3 clones fromthe clones derived_from
|nnunlzaﬂPGﬁaﬂFFWaA§PC§rWéﬁéﬂﬂﬁ?ﬂQRﬁF%%ﬁbé§Wﬁmﬁ§QﬂQ%k§°5V1§€ﬂ@éﬁ|ng
Exanpl e 3. ldentification of antigen 3)-1 Identification of
i mrunopr d€Ppfdat ed substance 3)-1-1 | munoprecipitation MCF7 cells were
cultured at 5 to 10 x 108 cells. These <cells were detached with a cel
scraper and t hBowevaghed tkel s eenkeivatient edofind kattopr exarbesd arf- 80C. To
the cryopreserved cells, 10 m of a lysis buffer which contai ned 196 NP-40
(Si gma- Aedmiioh s€rat iloind is) pardeaxrpdotfeas éncmkerlsiingr the. ikobhiaaniba Roche,
Ltd.) and was cooled to 4C was added and the cell pellet was |ysed on ice
with a peﬁéhb&ennysuahdawh@mwmﬁtﬁiﬁérmiﬁéédm1ﬁﬂsKEEK&Q@U@bb@&fW@medVOIded
After being conpletely Iysed, the pellet was left on ice for 30 m nutes.
The sol ubhl izesl Famele MEBf cerid | {vgedpatidbntal b mMiktesaeiord 0@@0 to
15000 rpm and the resulting supernatant was transferred to a 15 nl Fal con

t ube. performed in the latter half or only at the last dosing, the
immunization efficiency can be particularly increased.
[0067]

The administration schedule of the antigen wvaries
depending on the type of animal to be immunized, individual
differences or the 1like. However, in general, an
administration schedule in which the number of times antigen

is administered is 3 to 6 times and the dosing interval is 2
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500 1.1.1 of protein G Sepharose 4FF beads (Anmersham Pharmaci a Bi otech Co.,
Ltd.) were washed three tinmes, and subjected to buffer exchange with a

| ysis buffer. 500 gl of the protein G Sepharose 4FF beads were added to the
sol ubili zed sanpl e supernatant on ice, and the resulting m xture was
subjected to rotary stirring overnight at 4C The sanpl e was passed
t hrough Pol y-Prep chromat ography col ums (Bi o-Rad Laboratories, Inc.) , and
a passed-through fraction was used as an i nmunopreci pitation sanple.

3 [tg of tarf WaekBdd/Psefarred  andan i Fgrtamep raetpilea? ¥higds added
to 50 [11 of protein G Sepharose 4FF beads subjected to buffer exchange

W t h phosbranembetf efetiimgki pptiPBS) ifaadmindistemed) is 3ngot Hetimesl ti ng

m xture was subjected to rotary stirring at 4C for 1 to 16 hours,- whereby

t he anti bodythesdbeing tiatehwaledds.2Tad He waakmapy ey teite Dersedpl e, t he
beads to which the antibody was bound were added, and the resulting m xture
was subj ¢obedlto rotary stirring at 4C for 3 hours. The col umm was
transferred to an enpty 15 m Fal con tube, and 6.5 m of a |lysis buffer was
added thereto. Fibthepl OfRd @aVBE flePeaittiyeh vaFees dependindlh eukl et of

t he col um was capped, and pipetting was perforned mﬁt%.SOO vtl of a lysis

buffer, apgetBe DEoHS1 Weid LRl h€s1 edhi f fePededs Mr ttiRe 11k SnBecesyr e was
repeated tw ce. After centrifugation at 4C for 1 m nute at 5000

[Pm the-auPELAR! 3Bt quAsradfgl WklY cheRRyedeoTBeRy, 9B bkbabignaghution
buffer (10 nNIegC|ng-HC1, pH 2.0) was added thereto, followed by vortexing
and cent gi fugat iyo. the colum of 1.5 m spin colum was detached, and 10
1..t1 of 1 MTris-HCI (pH 8.5) was added thereto, and the colum was
returned[be bie original place. An elution fraction was transferred

t heret o, ang entrifugation was perfornmed at 10000 rpmfor 1 m nute,

wher eby 100 t1_of_ a sanpl e was.obt ai ned. The obtai ned_sanpl e was
subj ected to VS éﬁﬁﬁ??%g 5Vm5nﬁF8%ﬁ8an5%ep8F5§§?$%h fe%ﬁnﬁgugegg%Shomm.in
the foll ow g 3% -1-2. 3) -1-2 ldentification gf anti gen by nas%
spectronBFP?_&ﬁ Ysis tRcGol'ErKS 't BOEENRER LFr6Pedures® thidSPKEcAT6RTobt ai ned
by the i mmunoprecipitation nmethod was subjected to a digestion reaction at
37C for tbehadrdngy taddileg Ofyfieh AIHTAFT &F t3SHST e PraRy: Cor por at i on)
through a |Iiquid phase digestion technique. The resulting digested peptides
wer e subﬂ@@ﬂg& to a liquid chromatography (LC) /tandem nmass spectroneter
(Ms/ M5) (Therno Fisher Scientific K K ) . The obtained mass spectral data
were anal yzed Tbiendodat alfasbesaatdgesoptwahe thascoif, pRELOINiSg &h¢e K K. )
. As the database, International Protein Index (IPl) was used. As a result,
34 typesbobsaetr gensnwert iodemtirieeddepending énovhe heypharactiers otfi cs of
the identified antigens, bibliographic information retrieval was perforned
based onawiimal 37- HBel 3 ikeGehowawiahr,aie phet ease af] Hyrf examipig, o B7- H3
(CD296) antigen (B7-H3 variant 1) , the experinments described in the

fol | owi Nngodke-, 2taBdadke- BsWgeRe PRI Or s@H. £ 3)0 - Riemamat,i prre@bramiiygen
gene-expressing cells Nl H-3T3 cells (ATCC) were seeded at 5 x 104
celI's/cn@ hntd @Qlsl agen rotRe Jreatas f lasdud mnufastaredady | WAKI Co.

" Ltd. ) and cul tured overnight in DVEM nedi um (Il nvitrogen r porati on)
containiqgo$gz;fetal bovi ne serum (FBS) under the conditions of 37C and 5%
cQ2. ' the next day, the NIH 3T3 cells were transfected with each
of the pCDNA3 séfeLgéhHg’ pr%%ﬂg%da'ng Bxaml €3 Lhpnbedr ¢ DNA- DEITHA: RE H3

variant 2 produ in 1) _
antibody-producing cells are aseptically removed from the
immunized animal 1 to 10 days, preferably 2 to 5 days, more
preferably 2 to 3 days after the booster immunization. At this

time, the antibody titer is measured, and if an animal having

a sufficiently increased antibody titer is used as a supply
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pcDNA- DEST40 which is an enpty vector using Lipofectam ne 2000 (I nvitrogen
Corporation), and further cultured overni ght under the conditions of 37C -
and 5% CQ2. On the next day, the transfected NIH 3T3 cells were
treated with trypsin, and washed wi th DVEM contai ni ng 10% FBS, and
thereafter suspended in PBS containing 5% FBS. The thus obtained cel
suspension was used in a flow cytonetric analysis. 3)-3 Flow cytonetric
anal ysi s The binding specificity, for B7-H3, of the antibody

pr oducedsSByreRe A brikR @RI THHADE? RS piasdtlen t feeB7sHRseareatt 1
identified by M5 was confirned by a flow cytonetric nethod. The cel
suspensi bhogedpaee ¢ ainn bex gagird <) ontwaonsergffi it 1yand t he super nat ant
was renmoved. Then, the hybridoma culture supernatant was added to the
Nl H 3T3 d¢eblrgltransfected with each vector to suspend the cells, and the
cells were left to stand at 4C for 1 hour. After the cells were
washed tw ce wWEkhmpPBEscofit aheimgroda FESmddaninriesr eihie aanjibgatyed igeat |1 gG
fraction to nouse 1gG (whol e nol ecul e) (manufactured by | CN

Phar maceubi s@lssed Mere #55493k &hlRiteehedttcDA0df @h kM dA BB RDNbaitni ng 5%
FBS was added thereto to suspend the cells, and the cells were left to

st and at tA€ merthddhaur noAf ttamittedy eeldretwer e washed twi ce with PBS
containing 596 FBS, the cells were resuspended in PBS containing 596 FBS
suppleneqb@q3mgth 2 jig/ml 7-am noacti nonmyci nD (manufactured by Invitrogen
Cor poration (Ml ecular Probes)), and the detection was perfornmed using a

fl ow cytoneter (05} Kk | tgrsad N The.d na ed using
Flowjo (Tree S';Fgrg, nc@&g’ e CQ{%!- A%In%%cﬁe?%r%%i %SD p sl:lét%?evcg' dlé%% cells
wer e exc [ e,k f.l u o i NSLLYy
histograhégggréﬁggge%ggﬁﬁgém%ggg%?égtggkzg ln'QH%?hy ri %%%ﬁmgéﬁhbgroduced
a sanpl e _that gave, a_hi gh . fluorescence intensity i.n the fl.uorescence

[ nt ensi L §2RFEEHgPRe 26T RE T HO3T RS BT PS SEYpFasEndorRE LB B IR  ant 1
and 't he EIH—%}B cells expressing the B7-H3 variant 2 than in the

f1 uor escénlé Fntensity histogramof the NITH 3T3 cells transfected with the
enpty vector serving as the control was selected as an anti-B7-H3,

ant i body- pr odu€itK§thy i i BeRaL1p8163) pPartially puradifisd FREH@RTf d&nd t hat
the anti bodi es derived fromthe anti-B7-H3 anti body-producin h%bridonas_of
5 cl onesa@eprbeg te the spofagadivBigohd Phessssuebad F\ﬁﬁW@f% Rleke B7- H3
variant 1 and the B7-H3 variant 2. 3)-4 Confirmation of binding property of
nmonocl ondbraftIBddypndtbanserfzet lof the selivhphesgnhacingasae enwigemer t he
nmonocl onal antibodies confirmed to bind to the B7-H3 variant 1 and the

B7- H3 vardaptbz2d tthExamel 6 s3roFeledd withcanpaptedinl sinwieilelt eg dicexireess t he
37-H3 variant 1 and the B7-H3 variant 2 by a flow cytonetric nethod in the
sanme nmanaetigen suEkaplbevdne3serum albumin (hereinafter referred to

‘as "BSA"). After washing the surface, the surface is brought
into contact witha serially-diluted sample (for example, mouse
serum) as a primary antibody to allow the antibody in the sample
to bind to the antigen.

[0075]

Further, as a secondary antibody, an antibody labeled
with an enzyme against a mouse antibody is added and is allowed
to bind to the mouse antibody. After washing, a substrate for

the enzyme is added and a change in absorbance which occurs
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In place of the transfected NIH 3T3 cells, a human breast cancer cell [|ine

(MDA- MB- 231) (ATCC) and a human lung cancer cell line (NC -H322) (ATCC)
were used. As a result, it was confirmed that the established nonocl onal
antibodies all bind to these cancer cell lines. 3)-5 Isotype determ nation
of nonocl onal anti body The isotypes of the nonocl onal antibodies

~were determ ned using a Muse nonocl onal isotyping kit (manufactured by
Serotec Co., Ltd.) . As a result, the isotypes of the antibodies derived
from t hedust i t37cldd cant dpveyopmeduci indugad | dynedegradatgon I ©B€, and
MB1l) were all determned to be Ig&a. 3)-6 Preparation of nonocl onal

ant i-bodysubstrat&hernthecllaokel iantmebsdyedasnduthii edtfibodyt lig tasciitses of a
nouse i nplanted with a hybridoma or a hybridoma cul ture supernatant

(her ei nathérulaeker begeld cas the' siearduremarai eri al for anti body
purification"). [0164] The nouse ascites was prepared as follows. First,
BALB/ cAJgbong/inu (CLEA Japan, Inc.) mce at 7 to 8 weeks of age were
treated with pristane (manufactured by Sigma Co., Ltd. ) , and after about

.3 weeks, a hybhidoapawashed 3t theph)sivbagl pabasal hgecddss i fiimrhad W thin
the abdominal cavity at 1 x 107 cells per nouse. After 1 to 2 weeks, the

ascites agguanl akadd Bt hgghdonal cavity YWasukobLachadnand ahebel i zed
through a 0.22 p.mfilter,” and the resulting material was used as a
starting cg'i—k‘i'é'dabufcoécéekﬂﬂgyt&?ué'Jiﬂ&,ﬁ{ I hd PG example Tg%hfﬂé‘if | doma
cul ture supernatant was prepared using CELLi ne (rmanufactared by BD

B1 056 €851l 10 wadure THOAY.{ U0 s, gt fR01edy agEoLl 10ct0. Lo

manuf act urer™ 's protocol “exce Medium E™

(manuf actured hy |1 _Techn ies, kLnc., #03805) S_us t he

medi um H‘E‘UFS:iI'egﬁgﬁul fur Q‘SSBg?ngﬂgﬁFe\?ﬁs e?i Fﬁerey\é\’?ﬁﬁf&gﬂfﬁ%@.’% p. m
filter, and the resulting material was used as a starting material for

ant i body 2B&riPi ctd oW 21Fde¥pture (1977he 29f1i Bodd  nhs gt £XEIPEE an
affinity columm obtained by i mobilizing Reconbi nant Protein A rPA50

( manuf actllr &b yaREp ISP IS it on)d FeReF Y| Teehrdl oRi WEiCRaftact ur ed
by Sei kagaku Corporation) (hereinafter abbreviated as "Fornyl-Cellul ofine
Prot ei n ATF 1§00 PrSUGHESe |Gl Sk (FRIPRY2Eedr ed BymegepezrnAcabe

Bi 0- Sci ences Corporation) . In the case of the Formyl-Cellul ofine Protein
A, the sspleengtomittarimtheore bhs ithopugiufificratiion wathd sgedaless3-fol d
with a binding buffer (3 MNaCl, 1.5 Mglycine, pH 8.9) , and the resulting
sol ut i onswes laduesht gl cehaprndtihgn, thde cedllisminaEagpistesl Wiinh mume

bi.ndi ng buffer, followed by elution with 0.1 Mcitric acid (pH 4.0) . On

t he ot heEsbeamd ialn Mekid vras@myf) tdem Hid reaqpMabhse] ect SuRe (GE Heal t hcare
Corporation) , the starting material for antibody purification was added to
a colum,[oand]t he col um was washed with PBS, followed by elution with 2 M
Arginine-HCL (pH 4.0) . After the eluted antibody sol ution was
neutral i zed, Pké?abbﬁ:ﬁ@h BRSMEXTHAR e W t hdARS nd A& [referred thas
concentration of the anti body was obtained by eluting the antibody bound to
PORCS G Zglyg%{;@uqnn PEEK, 4.6 mmx 100 mm 1.7 m (Applied Bi osystens,

Inc. ) and nmeasuring the absorbance (0.D. 280 nm of the eluate.

Speci fically, ant s i | g t B S P G 20
gmequilibrate H\(/avi f(fh elaig)q%qui I S‘raat'(tgl n%g gﬁ?%r%goégwmwfggg?ﬂmhgiehy rogen
phosphat ¢/ 12 .aQ.. ....-19 of assi p e, .0. 15 , 7.0) .
Then, FhBatE it anat 2T VD IRR %%E%%% Ladel ?énagn R e‘erl,“é%% SN body
bound to,the cal lign was theg eluted with an.el uent %;)%% %}vl\%l.HCl, 0.15 M
NaCl) . TRE"FeSR'ar d476F -t hECUBYEF barBe PO D 28510 8t CPRYSBLTACE was
equat i o0, 3R WY SIS 5 28.12] FRLS WA 29997 A1 PG 4 9. LR Hld ovi o

to wuse an HGPRT (hypoxanthine-guanine phosphoribosyl
transferase) deficient strain whose selection procedure has

been established.

53



[ 0168] Concentration of antibody sanple (ng/m) = (Peak area of

anti body sanple) / (Peak area of reference standard (human I gGl)) X
Concentration of reference standard (ng/m) x Dilution factor of sanple.
Further, the concentration of endotoxin contained in the obtained anti body
was neasured using Endospecy ES-50M Set (Sei kagaku Corporation, #020150)
and an endotoxin reference standard CSE-L Set (Sei kagaku Cor porati on,
#020055) and was confirmed to be 1 EU ng or |ess. The resulting anti body
was used [PR78he subsequent experinment. Exanple 4. Properties of anti-B7-H3
anti body 4)-1 ADCP activity 1.5 nL of thioglycollate was _
adnmi ni strat ed Mprehepapibirailycaskayobés oBauylc anuHGERFodegicfiemtl e, at 6
to 10 weeks of age) (Charles River Laboratories Japan, Inc.) . 5 Days

t her eaf t etradmcr ophageslwdee col | E6B8edgBri@eBt he abdoNSaaRNSALI(INE1) The
macr ophages were added to a 24-well plate at 500 vtL/well (1 x 105

cel | s/ welPBkeandgeulinured1overseghysat531&63TRs 3t husppyepayed (seeryophages
were used as effector cells. The | abeling of NCl-H322 cells to be used as
target cefpleg1was . pechor®e w3id)g PEHMG dyestabelainisii | deSgrey €@om Lt d.)
The target cells were detached with TrypLE (I nvitrogen Corporation) and

washed twiee W t b1 PBRsyINRgCel bSawene sdspendad ifwrdh! uentc £ at ghgx 107
cells/m. PKH26 dye stock {1 mM was diluted to 8 1AMwith Diluent C, and

| mredi at %E%sﬁn.?grs L3y Lhe dil 1%&&%@?8&9%?@95%206‘““ EJ!EE‘%trz%t-% in an

anmount equal at of 't he cell "suspensi on. e resulting mxfidre 'was |eft

at room e r in S. i%ék nwﬂgg e ereto,
and furt%gg% %%@ggﬁ #ﬁ&?@ﬁqge$h§1ﬁ%% a dé%lfiegg?%?ign magﬁgﬂggﬁgﬁ
perfornmed tw ce. epared. cel | r e t ar get | I's.
[0169] Rubdhsl, FhEsE 3 G SR SEraTEEe AT 1ERT o ALOET 589
[tg/ml with a.culture solution, Subsequently, .the t.arge | s _obtained in
Ecanpl o BIATRT SuerBeipifatsan TYEr o0 teelPU RO P E S ATos and Ried.  The
resulting mxture was left to stand on ice for 30 m nutes. The supernat ant
was renoveéde-and the cells were washed twice with a culture solution and
suspended in 500 1Al of a culture solution. The supernatant was renoved
fromthe [@Pf&tor cells, and the cells having been treated with the

anti body and suspended in the culture solution were added thereto and m xed
t herewi t h. TheRhegRe ce€dll $tmdiac AL reePFoItBreduis AR APRDPPrAGHSat or .
Thereafter, the cells were detached with Trypsi n- EDTA and collected. To the
col | ect ethedélums sugh RisTEn &bekzeduantinenmess u@DI &b merdtiiviyo S teBaeCo by

D cki nson and Conpany, Ltd.) was added, and the resulting m xture was |eft
t o st andaddinge8feragamimet €. al RPMLpF4atreadi wa s upgienettegharitthe cel | s
were washed twice with a culture solution. The collected cells were
suspendedliutadQfep. 12 ofheAcgptbat Rafoll Ut igahtaith @ira) yaed bfetsfCSc@alfi bur

(Becton, Dickinson and Conpany, Ltd. ) . In the CDllb-positive macrophages,
a PKH26- pesiin (Bekeashirearwasfeyabyat 8h#S FFAYACY RIS epes Mo € ied | s
(n=3) [0170] As a result, as shown in Fig. 1, L7, L8, L11, MO, and

M1 i ndugrd Heke PRy @s shote ther NEL- H32216@ld S dYasmernphages 4r0 give a
per cent age of phagocytosis of 48.0 0.9% 52.3 1.1% 57.1 2.5% 61.9

2. 1% an@u%%ez:co?'-so?lfbd'i??._gacﬁ:ja&?leyMe@Eﬁﬁr OhOEd Yma £t e PaSe ShOM thiat gl 7, L8,
L11, M30, and M31 anti bodi es have ADCP activity agai nst NCl -H322 cells.

[0171] "DMEM"). In this case, 3 to 4 days before performing cell

fusion, the cells are subcultured in a normal medium [for
example, an ASF104 medium (manufactured by Ajinomoto Co., Ltd.)
containing 10% FCS] to ensure not less than 2 x 10’ cells on
the day of cell fusion.

[0080]

54



In the same manner, comrercially avail able anti-37-H3 anti bodi es were
obt ai ned and the ADCP activity thereof was neasured. A rat anti-human B7-H3
anti body M H35 (eBi osci ence Conpany) , a nouse anti -human B7 - H3 anti body
185504 (R&D Systenms, Inc . ) , MH42 (Serotec Co., Ltd. ) , and DCN70

(Bi ol egend Conpany) were obtained. It was confirned that these antibodies
bind to 37-H3 in the sanme manner as in Exanple 3) -3. By using these

anti bodi es, the ADCP activity was neasured by the above nethod. As
a resul t (QAsCeRIWEUSAOR g. 2, when being added at 1 Ilg/m, MH35, M H42,
and DCN70 i nduced the phagocytosis of the NCl-H322 cells by nmacrophages to
give a percent Byeion pedgsen othe ahtibody-8raducandg x®1doy aedpébei vel y.
Accordingly, it was revealed that MH35 MH42, and DCN70 exhi bited al nost
no ADCP myetillvintycells can Beoappheprintsdlyt periforwes siowmdimgt tohe M30

cl ones recogni zi ng B7-H3 obtai ned by screening have a markedly hi gher ADCP
activit ykhban hdéehsaénimwz it ald.yMaviahdibbek BYE HEXpantimeodiads Imhjino2 o4pCC
.activity 4) -2-1 Preparation of effector cells The spl een was
asepti caivby.exci sed from anddrwanusecCAAN €gcFouBhntbEidas!,] okEradl es

Ri ver Laboratories Japan, Inc. ) . The excised spleen was honogeni zed with
two slideigbasseskanad, subj.eched haga hagelkysi g.trgat nerkpusingnBR1Phar m
Lyse (manufactured by BD Bi osciences, Ltd. #555899) . The thus obtained

spl een cehhgnwehenss3peNdeshd M aheaoryrtd rae M e1648prREREaghured by

I nvitrogen Corporation) containing 10% Fetal Bovine Serum U'tra-low |IgG
(manuf ackyf edoby |1¥ddy oger Forpaiat Lerk;Lhehel ARl ehadtieklalegdags " ADCC
medi um') , an8 the cell suspension was passed through a ce strai ner (pore
size: 40_[in, tyred by j i . ) . Then, the viable
cells \A/efélccg:oag?ggflﬁ% gst ?lf%ar?g%let?es 3&&2)%%%&47%?1' assay. After the spleen
cel | susgs§§&in was centrifuged, the medi umwas renoved, and the cells were
resuspended in the ADCC nediumat a viable cell density of 1.5 x 107
cells/mM and used as effector cells. 4) -2-2 Preparation qf, target cells
B7- H5- expr essi A6 PHL 8 TSt ATOO ATISERBPY v &t HEMLERTSPELRRY O HAIEN s
prepared jn the same manner .as i n_Exanpl e %% -3 were treated with trypsin,
and the fhEatBHIBEAYsPEPIESIRSt %élﬁ/eggdvﬁ% WS NP LA EBSECOMLE S ng RPM
1640 (Invitrogen Corporation) and then resuspended in 10% FBS-cont ai ni ng
RPM 16461 g ladian cankaingnged POl 8RN §p P oderashyidaae @lyrol
chrom um 51 (5550 kBq) sterilized through a 0.22 [imfilter, and | abeling
was per f atmad High 1copeentnaeionheac Pidistiicads tIBRC wpangystegtrike

| abel ed cells were washed three tinmes with 10% FBS-contai ning RPM 1640

(1 nvi t rogeam@dpparat i o) theadd keheaceles uwsede r Amospehtiedeame2hpds(s
cells/m in the ADCC nedi um and used as target cells. 4) -2-3 51Cr rel ease
assay a speciihic tangefll ecef theathenited 1 méehoidt s ab desxcAilled bellotm wer e

di spensed at 50 ill/well in a 96-well U shaped bottom m croplate. 50111 of

MBO or an isotypetcostroh i ideosly wWid Gl ealiisaiee rads ccdndanysedas added
thereto, diluted with the ADCC nedium so that the final concentration of

t he anti badyhafd&ruamsh rbrie efdpet ﬁblgﬁaéksw@eﬁ ndgh kbacBhtriigon,t he
plate was left to stand at 4C for 1 hour. Thereafter, 100 jil of the

_effeCtortﬁ%|éﬁt@ko@ycﬁkbdQQﬂ§kﬂMeQﬁslaédXtﬂgzwféﬂ&ﬁ%'Eeﬂ@%“%r%ﬂ%&%ebhereto,
and the cells were cultured overni ght under the conditions of 37C and 5%

ol elon o spoehont a0 R ol s yn o umate

(rmanuf acture di ation emt

therefro asur usi @gﬁﬁ: T e n : | lysis

caused bgkrﬁioQE%%%gggrvﬁ?ggﬁgggca cufg#g} agéb?§92d£§21%%ggfg%F%%%ng

equatlonbﬂé¥&%50to40°c,preferablyfrmnBSt038°Cfor11x>10minutes,
preferably 5 to 8 minutes.

[0082]

(e) Selection of a group of hybridomas
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Percentage of cell lysis (%9 = (A-B) / (CB) x 100 A: Radiation count from
‘the sanple well "-B: Average spontaneous radiation em ssion count
(fromwells to which the antibody and the effector cells were not added)
(n=3) . The sane procedure as that for the sanple well was perforned except
t hat the ADCC nedi um was added in an anount of 50 [11 at the tinme of adding
the anti body and in an anmount of 100 1.11 at the tine of adding the
effector cells. [0173] C. Average maxi mum radi ation emi ssi on count
(fromwel I s i nThRi @ethrd t af g&elesitindnerrbri dephye@bliatimesl sy f &&€ant )
(n=3) . The sane procedure as that for the sanple well was perforned except
that 50 abevefdeserAbed nesfl Limfwadoaddesl aptt rantimuldrbddilagitied.ant i body
and 100 1.11 of the ADCC nedi um containing 2% (v/v) Triton X-100 was added
at the tUseadflyaddeang HRAF® efthgpbomantklihe, [Qhidppteeidat atbhovdiaee an
average of triplicate nmeasurenments, and the error bars represent standard
devi ati oBeletheoR makthedwidRohakeutatell. uNaguS udeats)s, t23estp. e ;
measurenent results are shown in Fig. 3. As a result, MBO exhibited
cel | lysvslaekiivi by wWith dapeneentiager)of x| g yssopfisdludeda 3. 3% agai nst

t he B7-H3-expressing 293 cells, and therefore, it was shown that the M0
anti body [bag3ADCC activity agai nst the B7-H3-expressing 293 cells. 4)-3 CDC
activity An experinment was performed in the same manner as in

Exanpl e 2)-3-1rpAs hBeneal is EekeHeevinwhhg ﬁ\é%lrﬁab'm‘a@’ abel oE823 el | s were
used. Each of the anti-B7-H3 antibodies (L7, L8, LII, MO, and M)

obt ai ned, LA I - i Sot [ : Lpod ; . i | uted
W th 10V PRRIcon e N s T 1640 GOt R ARt brari S5rARenT e T n and
strepto I d.so a finhale concen jon of the antibody
after admélghgljg\g%%?%%g’%t l\?\llagt}%StaI{erg‘l"% rﬁd,e %’nfd atq@%lorﬁegs%]ltﬁ?hg m xture was |eft
to stand [gb g for 1 hour. Thereto was added rabbit conpl enent

( manuf act & by Cedarl ane Laboratories, #CL3051) diluted to 30% with RPM
1640 so that t final concentration of. the congpl enent s .5% and the
Fosul tng m xt APBCWAE | RRUGACEHADS WAEHEAC RS ABC BN ATLABHE S0 ™7C and
5% CO2. Then, the m xture_was |left to stand at roomtenperature for 30

m nut es. 2PnHATIBRALYMne g8l eV RE1deMRS FREBFERADY, COPIMINORLESIE B S nescent
Cell Viabili t)é,Assay manuf actured by Pronega Corporation) was added
thereto BRL&RTaNSIAL G & FArVeiVe R BEUFEE SRR on, and the
resulting mxture was stirred at roomtenperature for 10 m nutes.

Ther eaf t é0086he anount of | um nescence was nmeasured using a plate reader.
The cell viability was cal cul ated according to the foll ow ng equation.
[0175] Célf) Piabisiiony if¥o sifarls) del(lc-ddone 10floning) a: Amount of

| um nescence fromthe sanple well b: Average anount of

| um nescence ohAsbacKgsroimg mefthem \Bell Bybeidbmab, t ek oebt sneatitbd lse&cant | body
were not added) (n=3) . The same procedure as that for the sanple well was
per f or nedsexceaptthfppte Bhutgsal matrbad, of 6%t FBGagerlainn tigbdRPMbr1640
(containing antibiotics: penicillin and streptonycin) was added in place of
the cell 13WsReRg @M @t ibheetHoy €hnaRl hssgedidyy, ape LMFRS: 8artairai ng RPM
1640 (containing antibiotics: penicillin and streptomycin) was added in an
amount egqualy t oghbatseinibe, anti bedy ddiuddQny spkbhbar afn t ke 1tiyg of

addi ng the anti body.

Immunology, W. H. Freeman and Company, San Francisco (1980)) .
Among these methods, particularly, a three-dimensional
culture method such as a methylcellulose method is preferred.
For example, the group of hybridomas produced by cell fusion

is suspended in a methylcellulose medium such as ClonaCell-HY

Selection Medium D (manufactured by StemCell Technologies,

56



[0176] C. Average anount of |uninescence fromwells to which the
anti body was not added (n=3) . The sane procedure as that for the sanple
wel | was perforned except that 10% FBS-containing RPM 1640 (contai ning

antibiotics: penicillin and streptonycin) was added in an anount equal to
that of the antibody dilution solution at the tinme of adding the anti body.
[0177] The measurement results are shown in Fig. 4. The data shown

are an average of triplicate neasurenents, and the error bars represent

st andar digevi at# ®h&04 As aadr eayl fure@e cohieml &hei boeymed 7 hybgidoma  MBO,
and MB1 induced a decrease in cell viability of the NCI-H322 cells to 101.5
3.3% 6.80l4n2%s aBe6coDlddfed, whdrdby morocllossd harblr idomdas 20 pe
respectively, in the presence of conplenment. Therefore, it was shown that
the L7, bBralihdd.VBTheard Vet taad |dexbaast vz eh @DEL dohavicbyoadaisnsiret he
NCl - H322 cells. 4) -4 Determ nation of .binding domain It was

exam nedcas thged) ahddansybr ofold - Wi MBO0nds Nsksedyconf 1 ave € WO MRId @ et hod
in the sane manner as in Exanple 3) -3. The NIH 3T3 cells transfected with

each of thape¥pressivBavedt HEsr f am BdnHomwasihah mMyddei dsndr eRaiedd n

Exanpl e 1)-1-3 were used. As a result, as shown in Fig. 5, it was
confirnmedyblaha V3o tbi ndss to 8418t EGCL, aB7- H3 | 9By - BE - H3mbgd1¥éra@2, and
B7-H3 1gVv2-C2. M30 did not bind to B7-H3 1gVl and B7-H3 | gV2. From

these regykti$oghi SH 1%@&”%?%% inds; to the A domain (the am no acid
sequence reprSEZ%gégéby aﬁ?n aéi nug%ers 140 to 244 in SEQ ID NGO 6) and
the C2 dgg%%%](the am no acid sequence represented by am no acid nunbers

358 to 4 in"SEQ ID NO 6) of B7-H3. In the sane manner, it was al so shown

that L8, L11, %Qgpgﬁésbigg Hﬂmgh%hgg qgg@éﬂlfgge&hﬁag%ﬁﬂﬂgﬁénSt%%g L7 binds

to the V1 domaih anino aci d ‘sequence represen y am no a&d nunber s
27 to 139 i EQ | i 32 and .t he V. 8onain éth am aci d_sequence
represenllé’ﬁri eaméaggiﬂ YRR 248306 357¢ ﬁléﬁﬁﬁ%gﬁx[z 6} . 8]
Accordingly, it was shown that MO recognizes an epitope in, the kgCl domai n
and/ or t R@SFGES @S, 2R EH ORhPERIE ] BB i Bi/ e Hay L dgma M30
extracel | ular domain, and binds to the |1gCl domain or the 1gC2 domain or
both. 4)1i5 Agfiega®dspecians cM3P antibodye ntFHEL ¥pd?Picity of M0 was
exam ned by a flow cytonetric nethod in the sane manner as in Exanple 3)-3.
293T cel |l s trafbrebeadywchhidach &het M@ OeRPitdPidah hasc Bdy ffigio @ee dCDSO,
CD86, B7-RP-1, B7-Hl, 37-DC, and B7-H4 proteins, which are 37 famly
pr ot ei ns sepuepacedepneEranpieb )SER IDvEP e Aisad. the Sequenee ddsfing.it was
shown that M3O does not bind to CD80, CD86, B7-RP-1, 37-Hl, 37-DC, and
B7- H4, whruetthare 8Hefhighty alaiecwlfeshe M30 antibody has an amino acid

sequence represented by SEQ ID NO: 53 in the Sequence Listing.

.Incidentally, in the heavy chain amino acid sequence

represented by SEQ IDZNO: 51 in the Sequence Listing, the amino

acid sequence consisting of amino acid residues 1 to 19 is a

signal sequence, the amino acid sequence consisting of amino

acid residues 20 to 141 is a variable region, and the amino

acid sequence consisting of amino acid residues 142 to 471 is

a constant region. Further, in the light chain amino acid

sequence represented by SEQ ID NO: 53 in the Sequence Listing,

the amino acid sequence consisting of amino acid residues 1
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Example 5. In vivo antitunor effect 5)-1 In vivo antitunor effect of
anti-B7-H3 anti body NCl - H322 cells were detached froma culture
flask by a trypsin treatnent, and then suspended in 10% FBS-cont ai ni ng RPM
1640 (I nvitrogen Corporation), followed by centrifugation, and the

supernat ant was renoved. The cells were washed twice with the sanme nedi um
and then suspended in physiol ogical saline (manufactured by O suka

Phar maceutical Co., Ltd.). Then, the cells were inplanted subcutaneously in
the axil Far3z2 rl@gawg)mabmmncse gtdgpaningmBid AFsiuengengofSiEALRgpan,
Inc.) mce at 6 weeks of age at a dose of 1 x 107 cell s/ nmouse. The day of

i mpl ant abEcamies dakkbressdl@ms @3 todldh idapsvdDialhle 2giRi, aardtB®, each
of the L7, L8, L11, M30, and M31 anti bodies was intraperitoneally

adm ni st amnedoascaddesguehcs0fohaté tbngeof atmitio 2k i /Meg)idubs tika eentrol ,
PBS was intraperitoneally admnistered in a volune (500 lal) equal to that
of the aptsbedya Thestumer r\é?lildﬁp_ was neasured on days 10, 17, 24, 31, 38,
and 45, and the antitunor effect of the adm nistration of the antibody was
exam ned.[p087] As a result, in the M30 and M3l adm ni stration groups, the
tumor growm h was significantly suppressed as conpared with the PBS

admi ni st rat i OnTHEONBayv{ Tea Pa Vath 1465 01a NAQn Atk MBL hmalarh Wi Brbhe PBS
adm nistration group in terns of the tunor vol une on day 45 were P<0.05 and

P<0. 01, &ssggctgyeiﬂ tﬁé%%y&{é@ 1In%§bal§lé' %fé&l%(wg gg&!%gklae

t-test.). Further, the tunot growt ition ratio average

pec. it R raF?o*aé‘%#gﬁg%ftég%‘%ﬁgﬁé : S AR e GRLEIARS JIBRURYP ™ g0
MB1 -16 1% 200 25.5% A47. 2% S %
Accor i noyEiE GRS Ghde ﬁ@flus"ﬁﬁ%aap s%%%s% Bt bk ot e sgrey st ong

ant it unor effect in vivo (Fi 21 E From t he above results,

it was revEYFBESt I"FaJrS’f:Hégf\/B(F dkE1 SHPFEOd?%gu%?%earﬂqwtﬁte@%Péh
recogni ze a_B7-H3 anti %en and exhibit_an antitunor effect. 5)-2 In vivo
ant i t umoPUefPeEEdGRdér RoRdi ERERSSEF tHEPNERVYN CBR IRRELEPRAgESINATERder t O
depl ete macr ophagesin vivo, clodronate-encapsul ated |iposones were

pr oduced®f| tthas BdPadpor tEe tAAFlegtadni riedusney consisting of

cl odronat e- encapsul ated |i posones in vivo, macrophages in vivo are depleted
(Jour nal nutleatidesoys cad 426t ﬁ@@t@dﬁggnhevmaw}lmaippvagﬁagﬂ)e ragéonding to
the method in this report, clodronate-encapsul ated |iposones were produced
and usedoEnthhke ahglibodiyng aexpeartierenicl¢MBidg sequencélCrohi828tinpl sfwere
detached froma culture flask by a trypsin treatnent, and then suspended in
10% FBS- nonilabniidgsRPM tb6440 § lemviddeggene Grrapor ahbon)gorfsd drosvedghyn
centrifugation and the supernatant was renoved. The cells were washed tw ce
w th thecsagRenmaéictibbdgnd then suspended in physiol ogical saline (PBS,

manuf act ured by O suka Pharmaceutical Co., Ltd.) . Then, the cells were

i npl ant edosgbgut aneously in the axillary region of each BALB/ cAJcl -nu/nu
(CLEA Japan, Inc.) nouse at 6 weeks of age at a dose of 1 x 107 '

cel | s/ mouse. T'E'ﬁedﬁi/gHE Rl AR O NES JRKRIMAS Ut eskht AN Sy0EREPI NG Was

perfornmed on
ID NO: 53 in the Sequence Listing is encoded by a nucleotide

sequence represented by SEQ ID NO: 52 in the Sequence Listing.
In the nucleotide sequence represented by SEQ ID NO: 52 in the
Sequence Listing, the nucleotide sequence consisting of
nucleotides 1 to 66 encodes the light chain signal sequence
of the antibody, the nucleotide sequence consisting of

nucleotides 67 to 390 encodes the light chain variable region
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In a group in which the nacrophages in vivo in the mce were to be
depl eted, the clodronate-encapsul ated |iposones were intravenously injected
at a dose of 0.2 ni/nouse on days O, 4, 7, 11, 14, 18, 21, 25, 28, and 32.
Further, in the negative control group, PBS was intravenously injected at a
dose of 0.2 nlL/nouse on the sane days (on days O, 4, 7, 11, 14, 18, 21, 25,
28, and 32). Subsequently, the M30 anti body was intraperitoneally
adm nistered to both groups at a dose of 500 pg/nouse (about 25 ng/kg) on
days 1, 8f the a2atihedly29.arfirthrernuaketthiedpegagueorceononslistPBS wds
intraperitoneally adm nistered to both groups in a volune (500 pl) equal to
t hat of nhhelkB@idesi bdt\cmfiobhencades ddys lightdalysid cdistEmt 28giand 29)
The tunor volume was neasured on days 0, 8, 15, 22, 29, and 36, and the
ant i t unobfethectnafibokig .adm ni strati on of the anti body was exam ned (n=8)
The results are shown in Tables 1 and 2, and Fig. 7. [0181] [Table 1]
Tunor vollggeoPn day 0 On day 8 On day 15 Average (mB) Standard devi ation
Aver age (mmB)
(g) Preparation of monoclonal antibody by culturing hybridoma
By culturing the thus selected hybridoma, a monoclonal
antibody can be efficiently obtained. However, prior to
culturing, it is preferred to perform screening of a hybridoma
which produces a target monoclonal antibody.
[0090]
In such screening, a known method can be employed.
[0091]
The measurement of the antibody titer in the invention
can be carried out by, for example, an ELISA method explained
in item (b) described above.
[0092]
The hybridoma obtained by the method described above can
be stored in a frozen state in liquid nitrogen or in a freezer
at -80°C or below.
[0093]
After completion of cloning, the medium is changed from
an HT medium to a normal medium, and the hybridoma is cultured.
[0094]

Large-scale culture is performed by rotation culture

using a large culture bottle or by spinner culture. From the
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Standard devi ation Average (mB) Standard devi ati on PBS + PBS
admi ni stration group 104.375 6.491581086 149 10. 60828517 227.5 18.20027472
Clod |lip + PBS adm nistration group 114.625

supernatant obtained by the large-scale culture, a monoclonal
antibody which spgcifically binds to the protein of the
invention can be obtained by purification using methods known.
to those skilled in the art such as gel filtration.

[0095]

Further, the hybridoma is injected into the abdominal
cavity of a mouse of the same strain as the hybridoma (for
example, the above-described BALB/c) or a Nu/Nu mouse to
proliferate the hybridoma, whereby the ascites containing a
large amount of the monoclonal antibody of the invention can
be obtained.

[0096]

In cases where the hybridoma is administered to the
abdominal cavity, if a mineral oil such as
2,6,10,14—tetfamethy1 pentadecane (pristane) is administered
3 to 7 days prior thereto, allarger amount of the asciteé can
be obtained.

[0097]

For example, an immunosuppressant is previously injected
into the abdominal cavity of a mouse of the same strain as the
hybridoma to inactivate T cells. 20 days thereafter, 10° to
107 hybridoma clone cells are suspended in a serum-free medium
(0.5 ml), and the suspension is administered to the abdominal
cavity of the mouse. 1In general, when the abdomen is expanded

and filled with the ascites, the ascites is collected from the
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4.862162585 159. 375 7.676349346 318. 625 26.37567704 PBS + MBO
adm ni stration group 103.5 7.221001118 123. 625 14.89958952 145 19. 58497967
Clod lip + M30 admi nistration group 104.625 5.47049717

. mouse. By thismethod, the monoclonal antibody can be obtained
at a concentration which is about 100 times or more higher than
that in the culture solution.

[0098]

The monoclonal antibody obtained by the above-described
method can be purified by a method described in, for example,
Weir, D. M.: Handbook of Experimental Immunology Vol. I, IT,
III, Blackwell Scientific Publications, Oxford (1978). .
[0099]

The thus obtained monoclonal antibody has high antigen
specificity for B7-H3.

[0100]
(h) Assay of monoclonal antibody

The isotype and subclass of the thus obtained monoclonal
antibody can be determined as follows.
[0101]

First, examples of the identification method include an
Ouchterlony method, an ELISA method, and an RIA method.
[0102] |

An Ouchterlony method is simple, but when the
concentration of the monoclonal antibody is low, a condensation
opefation is required.

[6103]
On the other hand, when an ELISA method or an RIA method

is used, by directly reacting the culture supernatant with an
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143. 375 10. 46753058 247.75 24.44947414 Tunor volume On day 22 On day 29 On
day 36 Average (mmB) Standard devi ati on Average (mmB) Standard

antigen—adsorbed solid phase and . using antibodies
corresponding to various types of immunoglobulin isotypes and
subclasses as secondary antibodies, the isotype and subclass
of the monoclonal antibody can be identified.

[0104]

In addition, as a simpler method, a commercially
available identification kit (for example, Mouse Typer Kit
manufactured by Bio-Rad Laboratories, Inc.) or the like can
also be used.

[0105]

Further, the quantitative determination of a protein can
be performed by the Folin Lowry method and a method of
calculation based on the absorbance at 280 nm [1.4 (OD 280)
= Immunoglobulin 1 mg/ml].

[Q106]

Further, even when the monoclonal antibody is separately
and independently obtained by performing again the steps of
(a) to (h) in (2), it is possible to obtain an antibody having
a cytotbxic activity equivalent to that of the M30 antibody.
As one example of such an antibody, an antibody which binds
to the same epitope as the M30 antibody can be exemplified.
The M30 recognizes an epitope in the IgCl or IgC2 domain, which
is a domain in the B7-H3 extracellular domain, and binds to
the IgCl domain or the IgC2 domain or both. Therefore, as the

epitope for the M30 antibody, particularly, an epitope present
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devi ati on Average (mB) St andard deviation PBS + PBS adninistration group
394.75 25.77772433 601. 25 43. 17065389 827 50.82638516 Clod lip + PBS
adm ni stration group 443.625 23.52653327

in the IgCl or IgC2 domain of B7-H3 can be exemplified. 1If
anewlyproducedmonoclonalantibodybindétx>apartialpeptide
or a partial tertiary struéture to wﬁich the M30 antibody binds,
it can be determined that the monoclonal antibody binds to the
same epitope as the M30 antibody. Further, by confirming that
the monoclonal antibody competes with the M30 antibody for the
binding to B7-H3 (that is, the monoclonal antibody inhibits
the binding between the M30 antibody and B7-H3), it can be
determined that the monoclonal antibody binds to the same
epitope as the M30 antibody even 1f the specific epitope
sequence or structure has not been determined. When it is
confirmed that the monoclonal antibody binds to the same
epitope as the M30 antibody, the monoclonal antibody is
strongly expected to have a cytotoxic activity equivalent to

that of the M30 antibody.

(3) Other antibodies

The antibody of the invention includes not only the
above-described monoclonal antibody against B7-H3 but also a
recombinant antibody obtained by artificial modification for
the purpose of decreasing heterologous antigenicity to humans
such as a chimeric antibody, a humanized antibody and a human
antibody. These antibodies can be produced using known
methods.

[0107]
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619. 75 40. 9550058 1002. 75 78.18493415 PBS +MB0 adm ni strati on group 186 25
25. 920035 301.75 47.13610612 415.25 79.84175197 Cod |lip + M30
adm ni stration group 384.25 40. 10644319 641. 375

As such a chimeric antibody, an antibody in which
éntibody variable and constant regions are derived from
different species, for example, a chimeric antibody in which
a mouse- or rat-derived antibody variable region is connected
to a human-derived constant region can be exemplified (see Proc.
Natl. Acad. Sci. USA, 81, 6851-6855, (1984)). A chimeric
antibody derived from a mouse anti-human B7-H3 antibody M30
is an antibody consisting of a heavy chain comprising a heavy
chain variable region of which the amino acid sequence consists
of amino acid residues 20 to 141 6f SEQ ID NO: 51 and a light
chain comprising a light chain variable region of which the
amino acid seguence consists of_amino acid residues 23 to 130
of SEQ ID NO: 53, and may have an arbitrary human-derived
constant region. As one example of such a chimeric antibody,
an antibody consisting of a heavy chain of which thé amino acid
sequence consists of amino acid residues 1 to 471 of SEQ ID
NO: 63 in the Sequence Listing aﬁd a 1ight chain of which the
amino acid sequence consists of amino acid residues 1 to.233
of SEQ ID NO: 59 in the Sequence Listing can be exemplified.
Incidentally, in the heavy chain sequence represented by SEQ
ID NO: 63 in the Sequence Listing, the amino acid sequence
consisting of amino acid residues 1 to 19 is a signal sequence,
the amino acid seqﬁence consisting of amino acid residues 20
to 141 is a variable region, and the amino acid sequence

consisting of amino acid residues 142 to 471 is a constant
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80. 12176838 837.25 121. 349223 [0182] I'n the group of PBS

i ntravenous adm nistration + M30 anti body intraperitoneal adm nistration
(PBS + M30 admi nistration group) , the tunor growth was significantly
suppressed as conpared with the group of PBS intravenous adm nistration +
PBS intraperitoneal adm nistration (PBS + PBS adm ni stration group) serving
as the negative control. To be nore specific, the P value for the PBS + M30
adm ni stration group conpared with the PBS + PBS adnmi nistration group in
terns of regéonunofuyohere on Wy B3@htashard® eeqUEmeePrepresendsd bal cul at ed
using Student's t-test.). Further, the tunor growth inhibition ratio (= 100
- (aver agBQtIDMIO :veP umetha RBBieMBO Lachtiimast Ehki cominowy)id séquenage t unor
volune in PBS + PBS adm nistration group) x 100) on day 36 was 49.8% (Tabl e
2) . Ont heasherhand f Biriegr aupafre«d Dilionat eoeax dpsalsaigthl spasenee,

i ntravenous administration PBS intraperitoneal admnistration (Clod lip +

PBS adnm ghst rahi e HOup sapiidiee evpefi stliadr onadr: 86 capslraisadddspasone
i ntravenous adm nistration MO0 antibody intraperitoneal admnistration

(Cod 1ipo+hB@ admDigif8hh08 9EQYBL, . i SUPPIESSAONL1at BBLedbaM N was
not observed. To be nore specificC, the P values for the Cod Iip

consisting of amino acid residues 129 to 233 is a constant
region.
[0108]

The heavy chain amino acid sequence represented by SEQ
ID NO: 63 in the Sequence Listing is encoded by a nucleotide
sequence represented by SEQ ID NO: 62 in the Sequence Listing.
In the nucleotide sequence represented by SEQ ID NO: 62 in the
Sequence Listing, the nucleotide sequence consisting of
nucleotides 1 to 57 encodes the heavy chain signal sequence
of the antibody, the nucleotidé sequence consisting of
nucleotides 58 to 423 encodes the heavy chain variable region
of the antibody, and the nucleotide sequence consisting of
nucleotides 424 to 1413 encodes the heavy chain constant region
of the antibody.
[0109]

The light chain amino acid sequence represented by SEQ
ID NO: 59 in the Sequence Listing is encoded by a nucleotide
sequence represented by SEQ ID NO: 58 in the Sequence Listing.
In the nucleotide sequence represented by SEQ ID NO: 58 in the

Sequence Listing, the nucleotide sequence consisting of
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PBS adm ni stration group and the Clod lip + MBO adm ni stration group
conpared with the PBS + PBS adm nistration group in terns of the tunor
vol une on day 36 were P=0.52 and P=1, respectively. (The P val ues were
cal cul ated using Student's t-test). Further, the tunor growth inhibition
ratios (= 100 - (average tunor volune in Cod |ip + PBS adm nistration
group or Cod lip +M30 adm nistration group) / (average tunor volune in PBS
PBS administration group) x 100) on day 36 were -21.2%and -1.4%
respect i ¥efyepragee 2) to[ 6288rcofigabrbe2]l iFhrhorhginwehgnalnhphenga ratio
(%9 On day 8 On day 15 . On day 22 On day 29 On day 36 Clod |lip + PBS
admi ni st ot idre gapbpbody6 -t3%.: 4 nucleotide sequence consisting of

nucleotides 61 to 384 encodes the light chain variable region

of the antibody, and the nucleotide sequence consisting of

nucleotides 385 to 699 encodes the light chain constant region

of the antibody.

[0110]

As such a humanized antibody, an antibody obtained by
integrating only a complementarity determining region (CDR)
into a human-derived antibody (see Nature (1986) 321, pp.
522-525), and an antibody obtained by grafting a part of the
amino acid residues of the framework as well as the CDR sequence
to a human antibody by a CDR-grafting method (WO 90/07861) can
be exemplified.

[0111]

However, the humanized antibody derived from the M30
antibody is not limited to a specific humanized antibody as
long as the humanized antibody has all 6 types of CDR sequences
of the M30 antibody and has an antitumor activity.
Incidentally, the heavy chain variable region of the M30
antib.ody has CDRH1 (NYVMH) consisting of the amino acid
sequence represented by SEQ ID NO: 92 in the Sequence Listing,
CDRH2 (YiNPYNDDVKYNEKFKG) consisting of the amino acid

sequence represented by SEQ ID NO: 93 in the Sequence Listing,

and CDRH3 (WGYYGSPLYYFDY) consisting of the amino acid
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-12.6 -3.5 -21.2 PBS + MBO admi ni stration group 17.5 36.4 52.8 49.7 49.8
Clod lip + MBO adm nistration group 3.2 -8.6 2.6 -6.6 -1.4

sequence representéd by SEQ ID NO: 94 in the Sequence Listing.
Further, the light chain variable region of the M30 antibody
has CDRL1 (RASSRLIYMH) consisting of the amino acid sequence
represented by SEQ ID NO: 95 in the Sequence Listing, CDRL2
(ATSNLAS) consisting of the amino acid sequence represented
by SEQ ID NO: 96 in the Sequence Listing, and CDRL3 (QQWNSNPPT)
consisting of the amino acid sequence represented by SEQ ID
NO: 97 in the Sequence Listing.
[0112]

As an example of the humanized antibody of mouse antibody
M30, an arbitrary combination of a heavy chain comprising a
heavy chain variable region consisting of any one of (1) an
amino acid sequence consisting of amino acid residues 20 to
141 of SEQ ID NO: 85, 87, 89, or 91 in the Sequence Listing,
(2) an amino acid sequence having a homology of at least 95%
or more with the amino acid sequence (1) described above, and
(3) an amino acid sequence wherein one or several amino acids
in the amino acid sequence (1) described above are deleted,
substituted or added and a light chain comprising a 1ight chain
variable region consisting of any one of (4) an amino acid
sequence consisting of amino acid residues 21 to 128 of SEQ
ID NO: 71, 73, 75, 77, 79, 81, or 83 in the Sequence Listing,
(5) an amino acid sequence having a homology of at least 95%
or more with the amino acid sequence (4) described above, and

(6) an amino acid sequence wherein one or several amino acids
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[0184] Fromthe above results, it was shown that the antitunor effect of
the M30 anti body was suppressed by adm ni stering cl odronate-encapsul at ed

| i posonmes, and therefore, it was revealed that the antitunor effect of the
MBO antibody is mainly an effect nedi ated by macrophages. Exanpl e 6.

Cl oni ng of nouse anti body M30 cDNA and determ nation of sequence 6) -1
Determ nation of N-termnal am no acid sequences of heavy and |ight chains
of nouse anti.body M30 ~In order to determine the N-term nal am no
aci d seqdentbs sfiinheahédvygedandnkiglitt) clesngibkdt hboneuseecadeileaeyd, B0, t he
nouse anti body M30 purified in Exanple 3) -6 was separated by SDS-PAGE. The
protei n snbshetgtednas tdsgdest eamedd reorantdlel fgiedd af t er separation to a PVDF
menbrane (pore size: 0.45 |am nmanufactured by Invitrogen Corporation) .
The nenbrane wascwashed 1wyt ht Bewashin ngsdidf£1 " (25 usddNaeke 110 reflesedi um
borate buffer pH 8.0) , and thereafter stained by being imMersed in a dye
sol uti onte58%Betbanal £020% acebi ¢,agi do §.,03%60@nBgSiEe i lil ikant bl ue)
for 5 mnutes, foll owed by destaining with 90% net hanol. The portions of

t he bandicepr gspg&dllngntg the heavy chain (the band with snaller nobility)
and the band correspondl ng to the light chain (the band wth | arger

mobi | ity) visugkizgd enlheea{a’yﬁF {Ismeaea%lw eneéﬁaéeggtegéflca§7gne portion

of the band correspondlng to t I ght chain was I ncu for 30

m nutes Ln ﬁEg% Yoy i mM tic acid
sol uti on<L=l fcgjl owellc‘?l IPIEI% \%gllﬁ SBE&/at er. %g%%ggdmd?@%ed N-
term nal i ed usi_n rogl utamate Am.n P ase Kit
(TaKaRa §O%§ ?q'%t%% 58?8%5'%%% Stljlg)svt('/as U‘|P>ré'g n\?\/lr% %eﬁlgttécr) %an BB% rt (rgﬁjrl?g Then,
an atte hﬁ |dent|f eir resge ive rnlnal anlno aci d
sequence cﬁﬁrﬁnn§UW6 tfc RBd"Ps2e BarE %ﬁe 1EO eTg@A) agdA 3,

Bi ochem usi ng PrOC|se éﬁa |stered trademark) cLC Protein Sequencer
Mbdel 49?&9@ ‘€ pifed BYSS§ETeAd™inR 28gid groups arg ag feddiows :t R2
N-term nal amino acid sequence of the band corresponding to the heavy chain
of the nmBG4E1&nTF B8Ry (ABRATRSC Rt¢t ANl H5ape CEELABEPRASIEQIFBURO. 44 in
the Sequence Listing) , and the N-term nal am no acid sequence of the band
corr espoldyAdneo aF@lnight agidahs théiwel ; wanodepel arrgxnbum (Bdanine,

| VLSQSPTI LSASP (SEQ ID NGO 45 in the Sequence Listing) . 6) -2 Preparation
of nRNA VRdangouselancinedy NBlpwdinrdng Pyeliideva phenylallandnger to

cl one cDNAs encodi ng each of the heavy chain and the |light chain of the
nouse antebbdpniBe, =RNA twap gordear)ed dndmt henobhasgednpobady fEBA1gr oduci ng
hybri doma using Quick Prep mRNA Purification Kit (GE Healthcare

Cor por at i(gllycing), aspdtaning, afl utknsseantvodyndBEafie andrdenheneai, nati on
of sequence Wth reference to the findings that the isotypes of the
heavy andnbi ghtrsdiidls. of More rPrseeantdbaginBhdi@ y2auped 4¢dourd in
Exanple 3) -5, and the N-term nal am no acid sequences of the heavy and

l'ight chabngodet eng BQS’Lphat@SaH?lﬁo;{ rouﬁnqsE?’@n@ahﬁaaﬁﬁrQEntlﬂgéam no
acid sequences of antibodies (see Ka A et al 1991) in equences

of ProtebRs ffiddTpniol o0l &Rl l_;%ebe%aéfsaraéﬁw Lhg %ﬁltéﬂ?ﬂ%im

Heal t h and Human Servi ces) Several oli gonucl eotide priners hybr|d|2|ng to

each of Lhe atltceh%ﬁgre 1?EQ!n‘?LPheOf vah1 A0t bady. g ”eaﬁ8d&9,81e8%85| and the

3' -termnaf Fegio conp(|5|ng a s op co én Wer - Synt and a
DNA h h d di t h

SO Tl e gHRnIab R e Lo T %9%'“%? ey pkihatto Bl Crn
PCR Kit (A | t h DNA di the h

chainlof ?%gééﬁfg R%%%ﬁ;?$2§%gﬁﬁ 8ﬁ&§dﬁﬁ}%ﬁﬁ§9§{§ﬁ:%ﬁaggggﬁkgﬁeyeﬁtlgggg

coul d be anellfl
ormed within a group which does not impair the properties

of a substance having the original amino acid segquence.
[0113]

As a preferred combination of a heavy chain and a light

68



by the following priner sets. Primer set for the heavy chain Priner 16
-aagaattcat ggaatggagttggata-3' (SEQ ID NO 46 in the Sequence Listing)
Prinmer 17 5'-aagatatctcatttacccggagtccgggagaa-3' (SEQ ID NO 47 in the
Sequence Listing) Prinmer set for the light chain Prinmer 18
-aagaattcatggattttctggtgcag-3' (SEQ ID NO 48 in the Sequence Listing)
Primer 19 5' -aagatatcttaacactcattcctgttgaagct-3 ' (SEQID NO 49 in the
Sequence Li sting) Each.of the, cDNA encodi ng the heavy chain and the
cDNA encBBEAG Ci%Cﬂw PN &R HRRADFIPER ST PE R raFIh §RBERS/ V5- Hi s
TOPO TA Expression Kit (Invitrogen Corporation), and each of the nucleotide
sequencegompr@ﬁénﬁeaah?a@braﬁhaméfatfﬁélblhegmgtﬁalqvnﬁlcﬁféldlg/\ag afetBiRPned
usi ng a gene sequence anal yzer ("ABlI PRI SM 3700 DNA Anal yzer; Applied
Bi osyst easidosegnepteedoBs bsysnenst B0 amaiymi;dlmmlzcedtoBilégystferrs" )
In the sequencing reaction, GeneAnp 9700 (Applied Biosystens, Inc.) was
used. TheedetleNot: risdandd ebghtdelsdqueanprobihben ¢t DAt eticoidi ngribbéeheavy
chain of the nouse anti body MBO is represented by SEQID NO 50 in the
Sequencerkgsbhnghnsisk 1de ommamideiocta S ueRfReridiecontissingmweamnhed by SEQ
ID NO 51. Further, the sequences of SEQ ID NOS: 50 and 51 are shown in

Fig. 21.acid residiies dates masedr Bry eotNale 739048 R6R i¥odheoaPNAreagodi ng
the light chain of the nouse antibody M30 is represented by SEQ ID NO 52

in the Sgguangfkivstdin aBEmbhes 2AENE a4 sequencevifesgoé eqgiepr esent ed
by SEQID NO 53 i'n the Sequence LiSting. The sequences of SEQ ?D NCS: 52
and 53 aE@néQQ%@nbnofqéh a#dno acid sequence consisting of amino acid
residues 20 to 141 of SEQ ID NO: 85 and a 1light chain comprising
a light chain variable region consisting of an amino acid
sequence consisting of amino acid residues 21 to 128 of SEQ
ID NO: 73; an antibody consisting of a heavy chain comprising
a heavy chain variable region consisting of an amino acid
ééquence consisting of amino acid residues 20 to 141 of SEQ
ID NO: 85 and a light chain comprising a light chain variable
region consisting of an amino acid sequence consisting of amino
acid residues 21 to 128 of SEQ ID NO: 75; an antibody consisting
-of a heavy chain comprising a heavy chain variable region
consisting of an amino acid sequence consisting of amino acid
residues 20 to 141 of SEQ ID NO: 85 and a light chain comprising
a light chain variable region_consisting of an amino acid
seQuence consisting of amino acid residues 21 to 128 of SEQ
ID NO: 77; an antibody consisting of a heavy chain comprising
a heavy chain variable region consisting of an amino acid

sequence consisting of amino acid residues 20 to 141 of SEQ
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Further, the am no acid sequences of the heavy chain and the Iight chain
wer e anal yzed by conparison using Kabat Man (see PROTEINS:. Structure,
Function and Genetics, 25 (1996) , 130-133) , which is the database of the
am no aci d sequences of antibodies. As a result, it was found that in the
heavy chain of the nouse antibody M30, the am no acid sequence represented
by am no acid nunbers 20 to 141 in SEQID NO 51 in the Sequence Listing is
the variable region. It was also found that in the |ight chain of the nouse
ant i body IRBYQ: t4e anft Rolaghd chaierncenpep? e m dd Wt o vakdabdsbers 23
to 130 in SEQID NO 53 in the Sequence Listing is the variable region.
Exanpl e 7egPpodians st big offi 3w eind nena ¢ bd eavBiqec MB0saat ibgdy) aming
Production of universal expression vectors pEF6KCL and pEF1FCCU 7)-1-1
Const ructatcod wés hiererilct and shafeBEQ & NO giTe ;clmiantebtyrdss sbapigedhgr
pEFG6KCL By perform ng PCR using a plasmd pEF6 /V5 -Hi sB

(I nvi t r ogénaCargaonatditadn asodpt ¢8phagt @ a3l Sthaksh ngathebiel kewting
prinmers, a DNA fragnment from i medi ately downstream of BGHpA (Sequence

Posi ti oncoRd74rihg SFedn GhEGeacedPesqlibABe 29588) st an®PNE hageatiad
conprising fl origin of replication and 5vV40 pronoter and origin,

herei naf {-e51kak8ri®e d P4 8% 1 EEAUMBNO :A8S RS 20D ghRtha il EBRPr2Qing

- ccacgcgccct gt agcggcgcattaage-3' (SEQ ID NO 54 1n the Sequence LiSting)
Primer 23 9'iy %acaqpegggagmAﬁiaceéaégﬁ%egg-i%'tiaiE%fJ RANQmPRo! At BE
Sequence Li sfing) The obt ai ned fragnent and a DNA fragnent (SEQ
ID NO 5 LN - red s_"ftpa ., ~sbhe s ence SEQ ID
NO 56 igegpggeghg%%g?ﬁEgﬁg.Egsfkggnpﬁfgpngggegﬁgssg%ugﬁcgagnggdﬁﬁg a human
ic chain etpory _si . h n.Le.chaip constant.region, and.a human
pol y- A aéé?ﬁébna ’§$b%§?lﬁ8?¥ ?gﬁ%églﬁg %gc ?baﬁg?c ?l%vg?wgﬁlg%Pgnsion
PCR The_t hus_obt ai ned DNA frﬁ ment .in which %he fna?nent A, and thgt
fragment *BETE 19 d’ %o bt HEP WaS Gt §edtEd Wi tH* t AR PRsBFEti on
enzynmes Kpnl and Sma], .which was ligated.to a plasm_.d EF6/ V5- Hi sB

(v Lt oBERUBBFBoI At Iy RTINS i GESLEUSR £h ha 4ReSF rTER IohMBh 2y mes
Kpnl and Smal, whereby a chinmeric _and humani zed |ight chain expression
vect or pERGIRE hAHokE ShaignaPBEGeREed B Fomnad sivesiakleuraaiPa chain
constant region, and a human poly-A additional signal sequence downstream
of the EFPNEiERDIErChad @BHNT aeiddseqyenge Gepnrs ket nd P hrrEmel Reid

A DNA fragnent obtained by cleaving the pEF6KCL obtai ned by the

above- desepsifedsneihod WRBhofh8EQResDrNOti 8A; canyartikpdy andsSatiingas
ligated to pEF1/ nyc-H sB (I nvitrogen Corporation) which was digested with
Kpnl andoSmal heasheradipina pbasnidipgFaKGeangs adonist rvatiabld) region
Construction of chineric and humani zed heavy chai n expressi on vector
PEF1FCCUconsisting ®ONAr magmentci8ECRgeNe: Sdnsideiseqerad nef aSEQ | D NO
57 is also shown in Fig. 24) conprising a DNA sequence encodi ng am no aci ds
of a sigpakiaagyensecand »ordt BNNG:e9i tthdh Tigmd dhaGh wespdigeaged Wi th
the restriction enzynes Nhel and Pnel and was ligated to the plasmd
PEF1KCL whighheasrdigesieei awid NoghoandoRaBkL L iWae3bya2 £hiAsr heiand _
humani zed heavy chai n expression vector pEF1FCCU having a signal sequence,
a cloni ngoghbfceacBHERA:IAgY Y sChRlACABTHARESEBHLAN21288 32BUBENSRE! Y- A

addi ti onal “signal sequence downstream of the
ID NO: 71; an antibody consisting of a heavy chain comprising
a heavy chain variable region consisting of an amino acid
sequencé consisting of amino acid residues 20 to 141 of SEQ
ID NO: 91 and a light chain comprising a light chain variable

region consisting of an amino acid sequence consisting of amino

acid residues 21 to 128 of SEQ ID NO: 73; an antibody consisting
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pronoter was constructed. 7) -4 Construction of M30 chinera-type |ight

chai n expression vector By using the cDNA encoding the light chain
of the nouse antibody M30 as a tenplate and al so usi ng KOD- Pl us- ( TOYOBO,
Co., Ltd. ) and the following primer set, a region conprising the cDNA
encodi ng the |ight chain variable region was anplified. A DNA fragnent

obt ai ned by cleaving the anplified product with the restriction enzynes
Ndel and BsiW was inserted into the universal chjneric and humani zed

ant i body©fi ghtheavai rFhadnt eS’TBRiTERT0R BEAYEKEN2H YHE1aPEe EPFaAPEd with
the restriction enzynmes Ndel and Bs i W , whereby an MO chinera-type |ight
chai n expeasssbnngeef an eas nooasiduseadenTaeComess bbrdi dfe @rensr asddon
~vector was naned "pEF6KCL/ MBOL" . The nucl eoti de sequence of the MO0

chi nmer a- tgpedhegh0 clal 4licst SEPrES &tt:edl mNBEQ 1ghNOha58 comphe sSeguence

Li sting, and the am no acid sequence thereof i's represented by SEQ I D NO
59. The sequehteslafirSERTIANDS: r&8iand cblsdse islgowt ian Fagind5acid
Incidentally, a threonine residue at position 128 in the amno acid
sequencesehutheeCtBisaptiibgdyfl kghihochaia epriasert ed Ry IB@ bE B&) 59 in

t he Sequence Listing is |located in the carboxyl termnus of the light chain
vari abl erpegic®n a8d GoHd esRONIS iKb@N abaBiBe ihgSidfieaathgsy t chaih30 in
the am no acid sequence of the M30 anti body |ight chain represented by SEQ

I'D NO -5§omb9ihgﬁgsf%'é%g§/e%ﬂ§éfﬁR/'&Qviari'ﬂ‘@ei‘@ iohtdhie AP ol afm@fbence

represented by SE , the residue has already been substituted with

a_threonine . eshdus e buedstl gl e R, A1 RoMe 4y S0AIN 14T bFer set

for the ght chairn Primer

- aaacat a - t tot ct ¢g tgtc 2Ca 3 : i.n.khe
Sequenceggggﬁ?ﬁg)' r %grzféra %8@9 &aaa%ggﬁgggggggggéig%g%%? g%&‘é%?&%cg- 3'
(SEQ ID NGO .61 in the Seé:]u nce Li.sti ngl ?e -u5en%oenggr %gts;:g% o% Ig%q

chi nera---ffﬁgéoﬁe%%sjc%‘é}% & p?%s%r\l@r?% C? r By asi na %e c

encodi ng the heavy chain of the use antibody MB0O as a tenplate, a DNA

fr agment 26B88aF R8BS Spérf bPnt 7Y FRity Hen- Pl qen O?@%,%lé&:.lfadttd.) and
the following_ priner set Awas ligated to a DNA fragnent obtai ned by
per f or mi n§1PER using the fol l owing primer set B through overlap extension
PCR using the follow ng prinmer set C, whereby the Blpl in the variable

regi on was rendfed HaRE RIFSHeFreegronPEBAPLPEI iy B AN ERBSASHd"Che heavy
chain variable region was anplified. A DNA fragnent obtained by cl eaving

t he anpl offi adhpaviuchaint fompel s ergragtavine@ it Bplengs dh&EHA P into

t he uni versal chineric and humani zed anti body heavy chain expression

vect or (PEF1EECU)da ltightsicheicl eampdiwing &heamire rdcid srequenaee ol pl

wher eby an M30 chi nera-type heavy chain expression vector was constructed.
The t hussebt aimedoexpressaan aecilosdwasonaied IhgEFAFCEU/ WBOA. chain  The
nucl eoti de sequence of the MBO chinera-type heavy chain is represented by
SEQ | D NQomp2 iisi nighenSefied ce-id steiqugncand £t S ard mo :asEdaseguarnigatt her eof
is represented by SEQ ID NO 63. Further, the sequences of SEQ ID NOS: 62
and 63 ap@a3howBmb?iklitg 46 aRihBBaCc$8tséquence of SEQ ID NO: 73; an

antibody consisting of a heavy chain comprising an amino acid
sequence of SEQ ID NO: 85 and a light chain comprising an amino
acid sequence of SEQ ID NO: 75; an antibody consisting of a
heavy chain comprising an amino acid sequence of SEQ ID NO:
85 and a light chain comprising an amino acid sequence of SEQ
ID NO: 77; an antibody consisting of a heavy chain comprising

an amino acid sequence of SEQ ID NO: 85 and a light chain
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Primer 24 5'-aaagctgagcgaggtccagctgcagcagtctggacctgag-3' (SEQID NGO 64 in
the Sequence Listing) Primer 25 5'-gaggtcaggctgctgagttccatgtaggctgtgcetg-3'
(SEQ ID NO 65 in the Sequence Listing) Prinmer set B Prinmer 26

5' - cagcacagcct acat ggaact cagcagcctgacctc-3' (SEQ ID NO 66 in the Sequence
Listing) Prinmer 27 5'-aaagctgagctgact gt gagagtggtgccttggccccag-3' (SEQ ID
NGO 67 in the Sequence Listing) Prinmer set C Priner 28

5' - aaagct gagcgaggt ccagct gcagcagt ct ggacctgag-3' (SEQ ID NO 68 in the

Sequencecbinptri gRgRam @eyirRoa §idasaget gyag ctifgdEO IR dgag? §gtagt entdépociycag- 3
(SEQ ID NO 69 in the Sequence Listing) 7)-6 Preparation of chineric
ant i bodycbBBigrifigloPradieatviyonhafinchomprisiagtabhaiyii®@cid sequence

of SEQ ID NO: 85 and a light chain comprising an amino acid
sequence of SEQ ID NO; 81l; an antibody consisting of a heavy
chain comprising an amino acid sequence of SEQ ID NO: 85 and
a light chain comprising an amino acid sequence of SEQ ID NO:
83; an antibody consisting of a heavy chain comprising an amino
acid'seqﬁence of SEQ ID NO: 91 and a light chain comprising
an amino acid sequence of SEQ ID NO: 71; an antibody consisting
of a heavy chain comprising an amino acid sequence of SEQ ID
NO: 91 and a light chain comprising an aminé acid sequence of
SEQ ID NO: 73; an antibody consisting of a heavy chain
comprising an amino acid sequence of SEQ ID NO: 91 and a light
chain comprising an amino acid sequence of SEQ ID NO: 75; and
an antibody consisting of a heavy chain comprising an amino
acid sequence of SEQ ID NO: 91 and a light chain comprising
an amino acid sequence of SEQ ID NO: 77 can be exemplified.
[0115]

By combining a sequence having a high homology with the
above-described heavy chain amino acid sequence with a sequence
having a high homology with the above-described light chain
amino acid sequence, it is possible to select an antibody having
a cytotoxic activity equivalent to that of each of the
above-described antibodies. Such a homology is generally é

homology of 80% or more, preferably a homology of 90% or more,
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1.2 x 109 cells of FreeStyle 293F cells (lnvitrogen Corporation) in the

| ogarithm c growt h phase were seeded into 1.2 L of fresh FreeStyle 293
Expressi on Medi um (I nvitrogen Corporation) and cultured for 1 hour by
shaking at 90 rpmat 37C in an 86 COX2 incubator. 3.6 ng of

pol yet hyl enei m ne (Pol ysci ence #24765) was dissolved in 20 ml of Opti-Pro
SFM nmedi um (1 nvitrogen Corporation). Subsequently, pEF1FCCU M3COH (0.4 ny)
and pEF6KCL/ MBOL (0 . 8 ng) prepared with PureLink H Pure Plasm d Kit

(I nvi t rogerneBYpbeuP i) 2 wWee®BO ;e3P el etb ¥ rPR (ane oMmoght PrefersPillymadi um
Then, 20 m of the obtained expression vectors/OQpti-Pro SFM m xed liquid
was addebomol2@yndfo¥9% e olbirai.neBupthyeat hpy ereilnd men@pEtn aPriccSENLid xed
liquid, and the resulting m xture was gently stirred and then left for 5
m nut es. séheernakt emhereeinm chear ¢onaseeghitkell aminbe dériee Sty ed288Facel | s, and
shaking culture at 90 rpmwas perforned for 7 days at 37C in an 8% CO2

i ncubat ogub$he tuesdl, t dehe €&d Idi edaugeimahathesas dhditreeed tdHtougaia

di sposabl e capsule filter (Advantec #CCS-045-ElH). A chinmeric

ant i body aMBHoORE 2d RRUBhe C bl Ball £ Hofs NELFEEUL MBLXT andapERBKEL/ MBOL
was naned "cM30" or "cMBO antibody". 7)-6-2 Purification of cMO The

culture ﬁuﬁehgaawt&mﬁi@%ﬂﬂz@gﬁ@aﬁv&l@n%% BHEL! b dh B WheSt ep
process including rProtein A affinity chronatography (at 4 to 6C) (GE

Heal t hca(rigoq,gpag g? B%"data N id Lceram ¢ hydroxyapatite (at room
tenperature). 5 fl exc ange step after the purification by rProtein A
affinity gh&gr]mt ography and after the purification by ceramc
hydroxyapatlte was perforrred at roomterrperature First, 1100 to 1200 m of
the culture sup rntan plled Sel e u nuf.a r by GE
Heal t hcare Bi o % goégr orat1oh, tvto I\éef?-} a%é%(gl u%%&n? Js 83% %%
connected in seri UI|Ib t ed wrth PBS. er al Cthure solutlon was
pour ed |8rF5ef‘H‘én8 '%ﬁﬁf‘ URAT ARS ERAS Q\PFﬁai ot Y KT S OPRS.
Subsequently el ution was 1’Q»erfor med with a 2_M ar i.ni ne_hydrochl oride

sol ut i on2(¢ k24 .(B) tSChNY - a SEEROEFOR - contRMiiSng -t Me b@&?J\%ﬁgr@olAl ect ed.
The fraction was applied to a desalting colum (manufactured b

Heal t hcaPehBiEdesei Ehéggueo?béﬁat i PRenY wenARTy dfekie dH ety @&%ﬁﬁé’l@vol ume:
5 m) connected in series), whereby the buffer was exchanged with a buffer
cont ai ni Ag BlpAar ddidgm) ph‘b@@lhlia@@ BIBG ThNHES I HPID: amgwWgenegataans. 5.
Further, the antibody solution subjected to buffer exchange was applied to
a cer ani ofhpdebryapddtakagel sedmr ¢l apargBins RadNuaboratiorids Resnc 25

Bi 0- Scal e CHT2-1 hydroxyapatite colum (volune: 2 m)) equilibrated with a
buf fer consai-oikng)5 nFhdEdlas @Iy NESm arech 20 spibdla@edttipdduggtb théhen,

| i near concentration gradient elution with sodiumchloride was perforned,
and a fraateenetoblyaiakicegstitey anid koidye iess 430 1ez1Es8_dThe fraction was
applied to a desalting colum (manufactured by GE Healthcare Bio-Sciences
Cor por atijpna7iwo H Trap Desalting colums (volunme: 5 m) connected in
series) , whereby the |iquid was exchanged with CBS (containing 10 ni

citrate buffer 1andald@arisodiumiehliid-de. cREL 8. Shino acid EklRlhte the
resulting solution was concentrated using Centrifugal UF Filter Device

VI VASPI Nr%%r@%"eﬁ@e'd%’@bEwlfﬁél &5 WBh g o3Q 1K o PR té’éd_rt&'éngé’ L’1 shelithe, at

4C), and the concentration of |gG'was adjusted to 1. nor €, and
t he thus t QU e i a I
Activity OF ANBGCaRFioty BETEeRE S%%tic it g : %%&%anrﬁé%o 55 & o7- 1o

The affini ti’ let ween thJe_ s'\éBO ant i b ltn e cr\go eantr bod)é alm:jL he B7-H3
antigen ?reassur%ﬁg%§ s%u‘?%%% sﬁon Pesonancequ(egﬁ?) QeI E F@E

Heal t hcar rat n cor to common_procedures, . an ant use 119G
or an - afti ShuRR %ﬁﬁ%%g Fb o PouBroRbLesERatP T g THRH ¢ hen.
the MBO anti body sa |l e or the cMBO anti bod was bound thereto. Thereafter
an ext r a@BERQI éFlGo%ﬂHeBSFy%%BFFEElBF af rFeLADi 3 GEA RIS 4t
antigen (manufactured by R& Systens, Inc., #2318-B3-050/CF) was added
thereto &71diff 8r EPNSEGACea%Pons, and the anount of the anti gen bound to
the antibody in a running buffer (phosphate buffer, 0.05% SP20) was

measur ed over FufEheThe mBasthed bholuht Q@%llanaﬁwlzl’eﬁ WAl degirenes

sof tware (Bl Aeval uation Version 4.1, GE Healthcare Corporation) and a

di ssoci ati on constant was cal cul at ed. As a result, the MO anti body
and the cM30 anti body were found to have bound to the reconbi nant B7-H3
antigen with a dissociation constant ¢ 5.89 nMand 3.43 nM respectively.
Fromthese results, it was confirmed that the MBO anti body and the cM30
anti body bind to the B7-H3 antigen and their binding affinities were
substantially equal. 8)-2 ADCP activity of cM30 anti body



Peri pheral bl ood nononucl ear cells (PBMCs) of a healthy subject were

i sol ated according to common procedures and suspended in RPM -10% FCS
(I'nvitrogen Corporation) and then seeded in a flask. The cells were

cul tured overnight in a CO2 incubator. The cul ture supernatant was renoved,
and to the cells attached to the flask, RPM-10% FCS suppl enented with

M CSF and GWt CSF (PeproTech, Inc.) was added, and the cells were cultured
for 2 weeks. The cells were detached with TrypLE and col | ected. Then, the
cel | s werepadgeated hy234EQelP N at’d at7350051171, wéPt §1 or BJ5 igekhs/ wel |)
and cultured overnight at 37C. The thus prepared cells were used as

ef f ect or Seghksce ListingThehe alvelnimgeofl sueee awissstindefusadnas t ar get
cells was perforned usi ng PKH26 dye | abeling kit (Sigma Co., Ltd. ) . The .
target cetlid weseéddeisadhec W hisTry pdigreand seghedce W ckewanbnBBScidhe cel | s
were suspended in Diluent Cat 1 x 107 cells/m. PKH26 dye stock (1 nmVM was
di | uted beqlemtM Worsiddiwento, anioi goRd akelivukleraafieri2ghesdal uted
dye sol ution was added thereto in an anount equal to that of the cel
suspensi Qaridbeer ee4litn)J A iuHee Watnd eldidl s€QOEhEENBEHBLHEENFOBED

m nutes. Then, 1 m of serum was added thereto, and further, a nmediumwth

serum wagmagdéded ct hereka quard 19as @ was Pef fiBrh v €&y 1 §:9185]
Each of the M30 anti body and the cM30 anti body was diluted to 20 1.1g/nml

with a culture |t L on. ! t Ly, gt i sed at 2
x 106 cells/ 103ﬁ I}}%%@g ca}%illq?n%%gglg %édr%}g%‘l&%ﬁ%gé nlf%%érseéﬁ{/aésa ?Jg?tg%tao st and
on ice fop ﬁ@:%ﬁ‘ﬂt 85, gBeosuper nat apk guéﬁEfBVE SF%HQO%QF %f‘l%ae\’iere

washed twce with a culture solution an uspende a culture
sol ution,_Th L pat an rempved from.the cells, and_.the
cells ha%ynﬁgﬁgéﬁg%aga %éuéﬁéﬁstﬁ%p5%§?8g89 %%dﬁgéggiﬁgﬁd%ﬁn e gﬁlture

sol ution_we added thereto and n xe t herewi t.h. .Then, the cells _were

cul §ur ed°Fof O RBEPE R E Leip 1P el ar SR PSS P% neF U PEZve EB et ached
with Trygsin-EDWA and coIIecteg. To the collected cells, an FITC | abel ed
ant i - nouSEIBBREH SaREPBETTTEEE LN S B ki NS &Ad2BGnBangreLBa°Y™ Al added,
and the resulting mxture was left to stand on ice for 30 m nutes. The
super nat B8 -waé - r ERBv EGTUGRE CENECPERPENEAe Lila SHEd TPWIES :wfhaadc 87t ur e
solution. The collected cells were suspended in 300 ill of a culture nedium
and anal RZedsowWFACSEFeal-i Bhr {Be@csverDicsk rebaesand eCohpary IO ¥OSy . In
the CD11b-positive macrophages, a PKH26-positive fraction was eval uated as
phagocyt 88i @n@ o9 tanee shevins 10 B1g6]36, and this sgquengless, rapreheontedn Fig.

8, when the MBO anti body and the cM30 anti body were added at 10 gg/m, the
phagocyt bgi SEQfID NONCIS0HARZ 8&ldse byhowacriopRages3®as Imduced cfotB8 and 35
2% respectively. Accordingly, it was shown that the cM30 anti body has an
ADCP act abbtrg agaidisdot hée NClsekRiZ2cead,| s thet hensdretiriwer sagutheeM30

anti body. A simlar experinental result was obtained also for an ADCP

acti vi tycogaiBst ny ¥ NBc23btaaklss: AT CEnco8ksXhdhebvy il Baghaef f ect of
cM30 anti body MDA- MB- 231 cells were detached froma culture flask

by a trypshlehteabfefie ANiRHSD, W%ﬁ@.@dt@.d@%@q_ﬁ@%@%oﬁbﬁis@EEQnﬁPM 1640
medi um (1 nvitrogen Corporation), followd by centrifugation and the

super nat gRin e Sy ds g 268l S8t envasliad, Ewhea Yt a8 regiBnmedi um
and then suspended in BD Matrigel Basenent Meribrane Matri x (rmandfactured by

BD Bi oscj.en , ; T e il d - ougly in

t he axiIFgrgﬁgeS%%%§§FbBagﬁﬁ%3%§%I?%Ek%??%ésFégg%gﬁégi8?HP2$&%Q§j8? Charl es
Ri ver Laboratori.es J n, ). at ks of age_at a dgse .of 5.x 106

cel s/ molSe ra Sasy ol tenbl Eeatiost NEEe Pty a6 Bay =t 5r3aRys 14,
21, 28, 3?, gnd 4%“ t he MBO anti body or the cM30 anti body was

i nt r aper PFofB5l Py Ak Ni'stered at a dose of 500 pig/mouse (about 25 my/ kg)
. The tunor vol une was neasured on days 14, 18, 21, 25, 28, 32, 35, 39, 42,
46, 49, and 52Thgntl ¥Rk it I eRFatt SRHUBRESAIRRT TF R TP Y0P ERNe

anti body was exam ned. As a result, in the M30 and cM30 anti body
admi ni st Bt NBr droudgsd; tRe Tdmor 2gr it RTWES 3dPghPFi ESAVFYCSUPPPELREd as
conpared with the untreated group in which the anti body was not

adm ni st @redengpde® kpa nyesl vl deh g SR@NEes ieRyesra tedeby MR &t NBody
conpared with the untreated group in terns of the tunmor wei ght on day 52
were both P<0.001. The P values were cal cul ated using Dunnett's nultiple
conparison test.
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Further, the tunmor growth inhibition ratio (= 100 - (average tunor vol une
in anti body adm nistration group) / (average tunor volune in untreated
group) x 100) on day 52 was 71.3%in the case of the M30 antibody and 71. 7%
in the case of the cM30 anti body. Accordingly, the cM30 anti body was
observed to have a very strong antitunor effect in vivo in the sane manner
as the M30 antibody (Fig. 9). Exanple 9. Designing of humani zed anti body of
mouse anti-human B7-H3 anti body #M30 9)-1 Designing of humani zed MO

anti body79)-721 KBl edbl ar8no8€| PHYS8F NeépeﬁFF38ﬂ¥:ré§|6H§ Sequencghe

nol ecul ar nodeling of the M30 vari able regi ons was perforned according to a
met hod gbmekahpy kiewhhes, hohel sgguendesi hgptreenbdd by ER2yABI §EY: 203,
121- 153, (1991)). The primary sequences (three-dinmensional structures
derived fpoantihel Xarayshowstial Bitg.udur éheaseqaeackesblirepresentiedvlyi abl e
regi ons of human i nmunogl obulin registered in Protein Data Bank (Nuc. Acid
Res. 35, sBE30IDDIE :( 20 731nd WeB eacenpaoet i [Fide M0 whei abbeenegisons
determ ned i n Exanple 6-3). : As a result, 3BKY was selected as a
sequencerbpviesentkd biyodBstIsaMEENTe M@0 DGrenshbwhhen By ) i2ght tekai n

vari abl e region anong the anti bodies which simlarly have a deletion in the
framewor keghehtber repPSoetite s elyeeted @S N@sseqdensa haviang thewhi ghest

seqguence honDIogy with the MBO heavy chain variabl e region. The
three- di gggsi @laal tﬁEr debuegcal achramewRily Hoken Wasnpkepagednbased on a
"framewor k nodel " by conbining the coordi natés of 3BKY corresponding to the

MBO l'ghtar‘éhéthawx‘é‘l‘etrp Ftl*_a,e §9Or dh alky, e GRELeRRANE, WG oD RgVBO heavy

chain for t CDRs, as the coordi nates defining the confornations

ot ™) e "0 P e R 58 as%Rﬁ%gﬁ?s%%%@

CDRL3 (S car to t e ¢l assi flca t a
by SFo h e o35 e 9?1 953t THE P or estit FEHE 1 LEFs 399,

1 8 (1996 2H0J, BBD 1 0, 2FBJ, 1LNK, . and 1TET sel ect ed,

respect i G%Pye arfFhe Jp%‘?at SFRIEAIRS 1 1 abBBor DRI L Q1gFpausHee

Finally, in order to_obtain a possible nolecul ar rmodel of the M0 varlable

regi on i ROPELRS 180 RhEMGY o4t d&fet &9 tArBGPrIeSIhSvdd IpEr TRz R §1gma L

excl udi ng di sadvant ageous interatonic contact. The above procedure was

carried §8AVUESICRgCENEBNE GHMEHRPRY | Ehey AUCAICE isloEEaNeng FRPF1SEATSt ur e

prediction program Prinme and the coordinate search program MacroMbde

( Schr odi p§erucleayidey 61-o PEYi et e Dithem idhtachd iscthrirel ©regd®Rni zed

MBO A humani zed M30 anti body was constructed according to a nethod
gener al | pfkidnen aas iCRRWr &nd righd Procledatfie Aeddensei coSAs86ng10dF29- 10033
(1989)). An acceptor anti body was sel ected based on the amno acid

honol ogy nwictl kot itdees 88 AnBEWEOKR epgbdeas thHee lsghteckhainfecdriwt dntamegdok r egi on
of MBO was conpared with all human framework
of the antibody.
[0118]
The homology between any of these nucleotide sequences
and a nucleotide sequence of another antibody can also be
determined using the Blast algorithm.
[0119]
Further, the antibody of the invention includes a human

antibody which binds to the same epitope as the M30 antibody.

An anti-B7-H3 human antibody refers to a human antibody having
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sequences in the Kabat Database (Nuc. Acid Res. 29, 205-206 (2001)) of
anti body am no acid sequences. As a result, a mAb49 'CL anti body (GenBank
in NCBI : D16838 .1 and D16837 .1) was sel ected as an acceptor based on a
sequence honol ogy of 70% in the framework region. The amino acid
residues in the framework regi on of mAb49' CL .were aligned with the am no
acid residues of MO, and the positions where different am no.acids were
used were identified. The positions of these residues were anal yzed using
t he t hr eendynmensyeimal saadencef ofB@r ot ibedrd dgrdved Thram dohymaresi dues
to be grafted onto the acceptor were selected according to the criteria
provi dedchyo@eesemest Fhe rireB7 Néd lhumsgadntSbodyUSAngss oG eDb33
(1989)). By transferring sone sel ected donor residues to the acceptor
ant i bodya rheiiaod 2ed 13 2 Adursaag eertdés dyerper asbsitrig obed eaBadesgrd hecann t he
fol l.ow ng Exanple. 9)-2 Humani zation of M30 heavy chain 9)-2-1 MO-Hl-type
heavy chah®omosome fAabueRdi catbiVBoiheasawhand eghgnettaby ettt ioffut i ng
am no acid nunbers 20 (glutamc acid), 24 (glutamne), 28 (proline), 30
(1 euci ne}, ndhahVaHiti®oday3S < amIuka3 K Meébi Qni NeNatbfe( kesietels 59
(lysine), 67 (isoleucine), 86 (lysine), 87 (alanine), 89 (glutamne), 91
(serine) (193701 ysi, ngp P33 (se8i NBlrolPs, (¥ hreeonimne) Nukl0 (sads®ks.136
(threonine), and 137 (Il eucine) of the cM30 heavy chain represented by SEQ
I'D NQ 63458 gh &) gSe .nC§4J.r*;-S§4£'9,-lebt;h%at,arﬁ.neet vg{ i neanahani peaival i ne,
| ysi ne, serine, valire, arginine, alanine, nethionine, arginine, valine,
i sol euci l.ani , L £ aGl : i ar.ghni t hr eonign

e RRE A cr e e R Ra0CH- thpe Moavy "ons

| euci ne, val i avy chai n".

(gl ut ani ﬁ&?’, 1%‘%&'0?%8)' %%‘bgfﬁlé%cﬁﬁe)e,t §§-cv§F?ﬁe%?é%,5' (%ﬁaacﬁ-i %é’)i,' 39

(et hi onine),, 57 (Iysin;}, 59 (I sinﬁg, 36 (lysine), 87 (alanine), 89

(gl utam H&F @PO0%der e ,p'9372(%'>7é7ne) %5 (serine), 106 (threonine), 110
(serine), 136 (threonine), and 137 (leucine) of the cM30 heavy chain
representl®328y SEQ ID NO 63 in the Sequence Listing wth glutanine,
val i ne, al anine, valine, lysine, serine, valine, arginine, alanine,
argi ni ne, val i fachi solhasimentdkedyroredue bng cnaesd, cahr enickeatadgi ni ne
threonine, |eucine, and valine, respectively, was naned "MO-H2-type heavy
chai n". specifiTied lanmiam fazlbwequénceendtitrl NBOmplifypd haawmplchain is
represented by SEQ ID NGO 87. 9)-2-3 M30-H3-type heavy chain: A
humani zedhVBG ¢éedwyendas intesicgrledulyi rshbéaty tamd hjjghtiche iacgenadoyar s 24
(glutamne), 28 (proline), 30 (leucine), 31 (valine), 35 (alanine), 39

( met hi oniha&k, vEen(ysirapted8afqliiatead) hifidar Semiure)gl A1y dieds);, 95
(serine), 106 (threonine), 110 (serine), 136 (threonine), and 137 (I eucine)
of the clB@ hexat ddiaiih retiesesd £ohdye SEEhDiNOroBdcka tha Seguence

Li stingw thval ine, al ani ne,valine, |ysine, serine, valine, alanine,

i sol euci et & jNidNe crIoRAWne ae¢he) LBEEBRI 8L, tRE Tl ko6 s HRANN®Y

| euci ne, and valine, respectively, was named "MO0- H3-type heavy chain".

The amn ; aNGE- : - t : LB d by
SEQ I D N%I%gég %@%-4 I\/B%%LII—EM[& B ;}Eﬁég’lqhggeyé/?ﬁc%%%%\@hl@éhar&h%uﬁ?%ﬁ%o heavy

chai n desi d _hy tituting am no acid nunbers 24 (glutam ne), 28
(proline??g%% FP%&%&%%), 31 (valine), 35 (alanine), 39 (nethionine), 59

(Iysine),(ﬁgyﬁserine), 106 (threonine), 110 (serine), 136 (threonine), and

137 (Ieuéi of the cMBO heavy chain represented by SEQID NGO 63 in the

Sequence Listi wi.th valine,. .alanine, valine, |ysine, ,serine, valine,
et B

al ani ne, t hr eohAT&E 4y giATiIGE NG &6nPnd& S SPIRE VAT I Yes fct i vel y,
was naned " MBO- H4-type heavy chain". , ,
using cDNAsS encodirg each of such a heavy chain and a 1light
chain of a human antibody, and preferably a vector comprising

such CcDNAs, eukaryotic cells are transformed, and a
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The ami no acid sequence of the M30-H4-type heavy chain is represented by
SEQ ID NO 91. 9)-3 Hunani zation of M30 |ight chain 9)-3-1 M3O-LI-type

| i ght chain: A humani zed M30 |ight chain designed by substituting

am noaci dnunbers 21 (glutamne), 25 (serine), 29 (threonine), 30

(i soleucine), 33 (alanine), 38 (lysine), 39 (valine), 41 (nethionine), 42
(threonine), 61 (serine), 62 (serine), 64 (lysine), 65 (proline), 66
(tryptophan), 77 (valine), 89 (serine), 90 (tyrosine), 91 (serine), 97

(val i ne) tragsfaraninge) celd2 (wiliml ndrod@dest haeonenenbinagt(t hesem ne) ,

123 (leucine), and 125 (leucine) of the cM30. |ight chain represented by SEQ
| D NO b58onpcilbaaSeguenioedyiist cngtwired, ghhe aeby tée dntibhodgniare alslcani ne,

t hreoni ne, |eucine, arginine, alanine, |eucine, serine, glutam ne, alanine,
ar gi ni nepel ebthieed €remehda sollaitaneumanatdc: aci d, phenyl al ani ne,

t hreoni ne, | eucine, proline, phenylal anine, valine, glutamne, valine, and

i sol euci ne12epgspectively, was nanmed "MO-L1-type |ight chain". The
am no acid sequence of the MBO-LI-type light chain is represented by SEQ I D
NO 71. 9)-3-2ubBE- L2%4 ypeel ighét Chaidy Oxbmprai zediMB8 4t ght cehaign

desi gned by substi tut | ng amno acid nunbers 21 (glutamne) , 25 (serl ne) ,

29 (thr e?%@@kabl%oméfnﬁghgsazﬁl 88)1s R3H akapiiBele1188 ﬂm&%)tes 3gy(val ine)

, 41 (methionine)”, 42 (threonine) , 61 (serine) , 62 (serine) ,

(lysine) mye@@m prcgllllge),:‘_i,n Z:E w4 ne) , 89 (serine) , 91 (serine) , 97
(valine) al ani ne) a an| ne) , 104 (threonine) , 119 (threonine)
, 123 (N%H Egﬁa , and 125 (I eum ne) of the cMB0O Iight chain represented by
SEQ I D in the Sequence Listing with glutam c acid, threonine,

al ani ne, threonin | euci ne al ani ne, .l euci.ne, _serine,. I ut am ne,
al anine, argin Hﬁghfagucf‘n%et?%%g%ﬂc?% SLHSKR A PRASE §1SPRPERTE ﬁé “euci ne,
proline, henyl al a , valine, ut am val i ne, sol euci

respect i V]?‘g‘ o RRdL %z??r]é(d sl ¢ QP.‘Em%IPna?HtlbOQY EL gaFF}Eya 86 aci d
sequence of the MBO-L2-type |ight chal nis. represented QID NO 73.

9) - 3-3 MIBXMSLPRSe i dht SEhatny InveStlﬁaﬁﬁﬁﬁrﬁ%ﬁ“—WW%ﬁt& YA&YR Idesi gned
by substituting am no acid nunbers 29 (threonine), 30 (isoleucine), 33

(al ani nefciggcel- ys(|2r€>éb2 3B (Al i nep; 21”0(J+r§t3m8on|¢’%9m61612 $septne), .65
(proline), 77 (valine), 91 (serine), 97 (valine), 99 (aI ani ne) 102

(al ani ne)3rlf@4n€§h¥@§mn¢é)10q@ﬂ9G€ﬂﬁmé§ﬁlEn@(} PIPZ@O(fﬂlélﬁm AEp2) and (225
(leucine) of the cM30 |ight chain represented by SEQID NO 59 in the
Sequencepkbi.st8ag2 0B t IS af Bwandena hileoritnal . | edwh rieg 1ew Jogy niR 0 & Jadioe,

| euci ne, al anine, |eucine, isoleucine, threonine, |eucine, proline,

phenyl al 48 neppvaki2ite 43gl,uteana .Ne,isvaligwe kraswh i sol euci ne, respectively, was
named "MO-L3-type light chain". - The am no acid sequence of the

MBO- L3-t ype2kight chain is represented by SEQ ID NO 75. 9)-3-4 M30-L4-type
l'i ght chain:

For example, a phage display method in which a variable
region of a human antibody is expressed on the surface of a
phage as a single-chain antibody (scFv), and a phage which binds
to an antigen is selected (Nature Biotechnology (2005), 23,
(9), pp. 1105-1116) can be used.

[0125]
By analyzing the gene of the phage selected based on its

binding to an antigen, a DNA sequence encoding the variable

region of a human antibody which binds to an antigen can be
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A humani zed M30 |ight chain designed by substituting am noaci dnunbers 21
(glutamne), 25 (serine), 29 (threonine), 30 (isoleucine), 33 (alanine), 38
(lysine), 39 (valine), 41 (nethionine), 42 (threonine), 61 (serine), 62
(serine), 64 (lysine), 66 (tryptophan), 77 (valine), 89 (serine), 90
(tyrosine), 91 (serine), 96 (arginine), 97 (valine), 99 (alanine), 102
(alanine), 104 (threonine), 119 (threonine), 123 (leucine), and 125
(leucine) of the ¢cM30 Iight chain represented by SEQ ID NO 59 in the
Sequencedefstmagedi-t h gl utanic acid, threonine, alanine, threonine,

| euci ne, arginine, alanine, |eucine, serine, glutam ne, alanine, arginine,
| euci ne, [P&éPéuci ne, aspartic acid, phenylal anine, threonine, serine,

| euci ne, proline, phenylal anine, valine, glutamne, valine, and isoleucine,
respectively, BAsthanBHA"sBQuenceypé bight wbhahnbinds to afhen&Ageo acid
sequence of the M30-L4-type light chain is represented by SEQ ID NO 77.
9)-3-5 MBB-dsteypinedghd lnimeam:ant ibody Adnimniobead iMe@ biygbtephaingdesi gned
by substituting am no acid nunbers 29 (threonine), 30 (isoleucine), 33

(al ani nean SBptéysior)vedfof ddnpie)sirdd Hheiskicuidini®) and2iqsevdne)ing’/7
(valine), 91 (serine), 97 (valine), 99 (alanine), 102 (al anine), 104
(threoni aag, vddioof tifuteosh Rprobdd {detekhe)o eaipdekdbi €| @acbngpiok 7t he cMBO
| ight chain represented by SEQID NO 59 in the Sequence Listing with

al ani ne, wohyeond ey, WeUsE NGs2 85 Jiwdl /180 8Bl A obeusine, Wb 8Bl/0€4a3s,

i sol euci ne, threonine, |eucine, proline, phenylal anine, valine, glutam ne,

valine, @Rt SO AYEI RGnyl SSOECITMIRING] Waso8amed " MB0-dbr 14e hglitechai n”.
The amino acid sequence of the M30-L5-type |1 ght chain is represented by

SEQ I D : - l=6- P ig chaidx_ A humani zed MBO |i ght
chain dgglgggﬁha;élgggsp@t%tﬂsﬁntgz)éazér%dag%pdn[}?’odg’r s o7 )('gl ut ami ne), 25 _
(serine)Tai 9 hreoni ne), 30 (isoleucine), 33 (alanine), 38 (lysine), 39
(val i ne), % ?nethionine), 42 (threonine), 61 (serine), 62 (serine), 64
(lysine), 66 (tryptophan), 7 val | ne 89 (serine), 90 _(tyraosine 91
(sorine). o7 (bl RrBPMiRbbrafubERpurhs, o5t RO FLngE, bt fr BORCRER. 110
(threonineét_é23§geﬂuﬂne%h %nd 125, Ieucineg of the cl\BO Iight chain

r epr esenPERTH{CSIES | D RBET581 (Fattd 3BaquehFeCErEEi 7§ WtHFRYI BRE&ne Caci d

t hreoni ne,  al anine, threonine, |eucine, arginine, alanine, |eucine,
serine, gRGLRRANeP1BAENI Ak, CAR drhidrt e BRGh Rt SheubvRen 3853PEFY aci d,
phenyl al ani ne, threonine, |eucine, proline, phenylal anine, valine,

gl ut ani neindgl fre thgngamsok@dtione, asedpecM3velant ipesdvhanEdrtiBa- LoYt ype

| i ght chain". . The am no acid sequence of the MBO-L6-type |ight chain
i s represenfédmippgSEdatD Noe gumag) -snt7inpdy L zompgsersi ghttlehblha: M30 A
humani zed MBO |ight chain designed by substituting am noaci dnunbers 21

(gl ut am aexiRPbdfsdoiméinddSg ttho eoniHRe) (138t (ispl ehei hehan3antabadiyne), 38
(lysine), 39 (valine), 41 (nmethionine), 42 (threonine), 61 (serine), 62
(serine) inB4blltgsthe) bifdifigryptwpbanihe M3  walt ie)dy 8hd 8Ir-iH9),, 181
(serine), 97 (valine), 99 (alanine), 102 (al anine), 104 (threonine), 119

(t hreoni aah, bé23etkencnaa) thamd thabhthauc ane) bekiyt e nadBe d itglht sakai n
represented by SEQ ID NO 59 in the Sequence Listing with glutamc acid,
threoni ngpigbaRi Ney tRHE ePRbNGnd MKdNCev@h IR Nthe abpaENEi c| @psitPpe Serine,
gl utam ne, al anine, arginine, |eucine, isoleucine, aspartic acid,

thr eoni ngeghetelNer RGhdirdhey ! abanbogy MakbRfinghut aphig, ivaligne, and

i sol euci ne,” respectively, was nanmed "M30-L7-type |ight chain". The
am no aci C -1 7- |41 - ai-n g r sent: SEQ I D
NGO B3 L R R s FBT e CEARSE Rt i on

0-L7-t%%%d!ight

of NBO-LL, MBO-1,2, NBO:LS, MBO:L4;, MBO-L5. M0, LG, and MAQ, izt

chai n EXSFE |e Q/e%?%}'k%()dyr t man an y i

to have a cytotoxic activity equivalent to that of the M30

antibody.

[0128]
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DNAs conprising a gene encoding an M30 -L1 , M30 -L2 , MBO -L3 , M30- L4,
M30O- L5, M30-L6, or MBO-L7-type light chain variable region represented by
am no acid nunbers 21 to 128 in SEQID NO 71, amino acid nunbers 21 to 128
in SEQID NO 73, amino acid nunbers 21 to 128 in SEQID NGO 75, am no acid
nunbers 21 to 128 in SEQID NO 77, amno acid nunbers 21 to 128 in SEQ ID
NO 79, amino acid nunmbers 21 to 128 in SEQ ID NGO 81, or amino acid
nunbers 21 to 128 in SEQ ID NO. 83 in the Sequence Listing were synthesized
( GENEART, | nc. Thethingsic eatd odiareshymapigreadnphisedien, SEQMMAR0OS: 70,
72, 74, 76, 78, 80, and 82 according to the nucl eotide sequences
correspoﬁdtnéoﬂéeﬁheohbévéeQE@YDtNI(% abooredidepaihe anthodsci are
sequences. Then, each of the DNA fragnents obtained by cleaving the

synt hesi 2wd 1 DRAS dnifolr tthne ire stirti iy e rorh denddme spolp¢ rahels Bsy W weshiodser t ed
into the universal chinmeric and humani zed anti body |ight chain expression
vect or (pBBGKCLR Bkambpies? ter dleaveikey tand ke preferireld antdbo@yesabdel and
Bsi W, whereby M30-L1, MO-L2, M0O-L3, M3O-L4, MO-L5, MO0O-L6, and

MBO- L7-t ppeskilghtedhai n expressi on vectors were constructed. The
t hus obt ai ned expression vectors were named "pEF6KCL/ MBO-L1" , " pEF6KCL/ M30
-L2" |, "pEBGKEL/ M30-L3", "pEF6KCL/ M3O-L4", "pEF6KCL/MO-L5",

"pEF6KCL/ M30- L6", and "pEF6KCL/ M30-L7", respectively. 10)-2 Construction of
M30- H1, MBO- H2As|\@i’£é BRampnd é@%ﬂ@cﬁé@@nﬁ@%@’oﬁﬁh%'enlﬁw{eeé%hﬁar‘i%%horS

DNAs conpri sing a gene encodi ng an 0- H1, H3, M30- H4 -type
heavy chgiencyarpabbert £8i e raerpame%d %@@t’&%laﬁ't% '&%”’Qﬁ‘cib%ﬁﬂe% 141 in
SEQ ID NO 85, amino acid numbers 20 to 141 in 7, amno acid

nunbers %Qnﬁ% %ﬁ%g@'ﬂﬁﬁ@d‘ D A £3% Qe 130 ?ﬁaﬁﬁmgr}'{%ﬁ# ﬁbéﬁ‘:} in SEQ

ID NO 9 uence 'Listing were syntheéesi ze

Artifici th ervice) .h edo 88, _.and 90
accordi nggt (%e?fle n%’cl%%égbﬁ se%u }nlceéaagorrespo% rathoytrﬁ%ag j(S\l/relgsé(;) | D NOS
accordi ng to the.am po_aci.d _seq ences Then ach ment s

obt ai nedth ?rE‘F‘gaG?Hagtlﬁégéyﬁt‘Héé?%ﬂ af?ﬁurﬁe?ifai[‘i?@m o5 B p
was inserted into_the universal hunanlzed ant i body, heavy chai.n expression
vect or (BEFRYeRRhlatindrr §ft Bhe| 62t Ve (3P iR hadst et isd ez e Of) pl |
wher eby M30- H1, M3O-H2, M0-H3, and M30-H4-type heavy chain expression
vectors %Péeédﬁstrﬁit“@fsurlng thepgm f"ﬁ&éleé‘b‘t‘%%ln%@ @gﬁraéb%F@WP@éépﬂrs wer e
nan"ed " pEF1FCCU MBO- H1", " pEF1FCCU MBO- H2' EF1FCCU M30- H3", and

" pEF1FCCthrBOR Haes, raeépéé?m@py 111¢)he3marloa§égnéntmcmmﬁp@@aaeiﬁﬂi-body
1.2 x 109 cells of FreeStyle 293F cells (Invitrogen Corporation) in the

| ogar i t hitkclgykonwin phatdéhsesbosagdettdm bitly 2flantibrdsas Flent gome293
Expression Medium (I nvitrogen Corporation) and cultured for 1 hour by
shaki ng abrgélapioat WitQ8 ittheart86n@GX stratobbitoy . o8. 8nhjjboflies (Lori

pol yet hyl enei mi ne (Pol ysci ence #24765) was dissolved in 20 m of Opti-Pro
SFM nedi BarEbayi ertqgen .Cormaiaid et i cseaebaphynt aaheargchhailbgy
expression vector (0.4 ng) and a light chain expression vector (0.8 ng)
prepar ed (pobh) PursLipk. HoBare7B) asrarl Kt pibfivirkeagemtGuqny akaAnbever e
suspended in 20 m of Opti-Pro SFM nedi um Then, 20 m of the obtained

expressi ga1¥eetar 54 Qi ndthedmd 1msxah i hii Gy Qs\’\@ﬁ aeged, t ahdlleLbrt he
obt ai ned pol yet hyl enei mne/ Opti-Pro SFM mxed |iquid, and the resulting

m xture wag.genhhycski (5§ds Il h the

m xture waseadg é fo t e FreeSt wi’lﬁpbg esSIS 1@6}%0%2&%9@%&%%&?@ at 90
rpm was d t. .37 at ulting
culture ggéégﬁgganicﬁ\%a 1??%,[%1‘;1‘%& {Pr%ltdbﬁﬂ |sposab blca%;uly?]f Hagr
(Advant ec, #CCS- 045- ed antl MBO_obtai ned by a
Conbi nat FBR T1F t@}fw AP aa%ae%%tae&w el St e
humani zed _ant | of 0 bt ai ped a comi i.on of pEF1FCCU MBO-H1 and
PEFGKOL/ ﬁ,ﬁoaﬁ%%( 43 e Al %mq%eaosm%@aylw% S¥bt ai ned
by a conbji nation of pPEF1FCCU MBO- H1 and pEF6KCL/ MB0- L3 was naned

"MBO- H - EBe, haghﬁ%%ﬂ%ﬁﬁjaﬁtt@%dytdf RBY B]B?a?ﬁ%ebyl% ICoRBFREEPSY of
PEF1FCCU M30- H1 and pEFEKCL/ MB0-L4 was named "MO-HL-L4", a humani zed

ant i body tef S§BeebtaR ﬁé&lﬁapdaf BRI FRt FBR16f L QERIFCAIMNBE- S adrien to
pEF6KCL/ MBO- L1 was nanmed "M30-H4-L1", a hunani zed anti body of MO obtai ned
by a conbi nati on of pEF1FCCU M30- H4 and pPpEF6KCL/ MBO- L2 was naned

"MBO- H4-L2", a humani zed anti body of MO obtai ned by a conbi nation of
pEF1FCCU M30- H4 and pEF6KCL/ MBO- L3 wapg nanmed " M30- H4-L3", a humani zed

anti body of MO obt ai ned by a conbi nati on of pEF1FCCU MBO- H4 and

pEF6KCL/ M30- L4 was naned "M30- H4-L4", a humani zed anti body of MO obt ai ned
by a conbl nat| on of pEFlFCCU/ IVBO Hl and pEF6KCL/ IVBO L5 was narred
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Further, the antibody solution subjected to buffer exchange was applied to
a ceram ¢ hydroxyapatite colum (Japan Bi o-Rad Laboratories, Inc.,

Bi 0- Scal e CHT2-1 hydroxyapatite colum (volune: 2 m) ) equilibrated with a
buffer containing 5 mM NaPi, 50 nM MES, and 20 mM NaCl at pH 6.5. Then

| i near concentration gradient elution with sodium chl oride was perforned,
and a fraction containing the anti body was coll ected. The fraction
was applied to a desalting colum (nmanufactured by CGE Heal t hcare

Bi 0- Sci ehumsaneo. by Lmkingwchmprapensdalet i agacvhtians (hdsede o5 whp
connected in series) , whereby the Iiquid was exchanged with CBS

(cont ai nahgvéodebkrébedatiadbhekfser and 140 nM sodi um chl ori de, pH 6.0)
Finally, the resulting solution was concentrated using Centrifugal UF
Filter Dgoiise]VIVASPIN 20 (fractional nolecular weight: 30 K, Sartorius
Co., Ltd., at 4C) , and the concentration of 1gG was adjusted to 1.0 ng/m
or nore, and therthes, oht akfeddsdnutWitithashelisedl Bslengthi headysangl e. 10)
-5 Binding property of humani zed anti body to B7-H3 anti gen The

bi ndi ng prgrer t¥a9h thgubHrBBI 38daNBAnaRLLEYUY rEO-BHABBLBE- H3iwki 6h 1S an
antigen was neasured by a surface plasnon resonance (SPR) device (Biacore,

Inc. ) . appeepehAdet Oi FREPDNIRE Y @S ngAR N ithYfeing@omtiiikody was
i mmobi i zed on a sensor chip, and then, éach of the purified sanples of the

hunani zeg, VB0, aft} badies.phlaled 14 gheaboye 1 cchBs thaundbher et o

Thereafter, an extracell'ul'ar domai'n” pol ypepti dé of t variant 2
antigen aggur by.. R&D, t NG , 318- B3- s agdded

t hereto gggggﬁfgéé de%%en ?§¥?ﬁﬁgﬁa%%ﬁqghéﬁénéﬁﬁf g@é%%gggﬁp?ge%’bound to
t he anti?ggy inar pﬁ'ng bu%fer hosphat e buff%y, 0.05968529%hmas

measur ed er Bme. ~ T L'neasu?%d ﬁ%ﬁﬂ 2l aﬁgfyze&imﬁfﬁng g cated
softmare_&BlAev?hﬁaéLon) ﬁnd a dj ssociation con%{ant (Kdrgﬁg) was

cal cul at édMURRELREEd tPenERE ﬁ%ﬁu%EF?gr BELSTHY IHeE AVBETETHBEIF s a
positive control for each measurenent operatjion, The results are as shown

i n Tabl e28.22F1VHFY FHEHGEFaRP AP B O TaRt iBUR R ¥ 165007 (g CaEFRTRTY

agai nst the 37-H3 antigen. [0188] [Table 3] Kd [M MO-Hl-L1 8. 7E-08
MBO- Hl- L2t sedE- 07 FNBGhEY- L Fhe antibody of  the invention may be an

antibody which has a single heavy chain variable region and
does not have a light chain sequence. Such an antibody is
called a single domain antibody (sdAb) or a nanobody, and in
fact, such an antibody is observed in camels and llamas and
has been reported to have an antigen-binding affinity
(Muyldemans S. et. al., Protein Eng. (1994) 7 (9), 1129-35,
Hamers-Casterman C. et. al., Nature (1993) 363 (6428) 446-8).
The above-described antibodies can also be construed as a type
of functional fragment of the antibody according to the
invention.

In the invention, a modified variant of the antibody or
a functional fragment of the antibody is also included. The

modified variant refers to a variant obtained by subjecting
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1. OE-07 M30-H1-L4 1.6E-08 M3O-H4-L1 1.3E-07 MBO-H4-L2 1.4E-07 M30-H4-L3
1. 6E-07 M30-H4-L4 1.2E-08 M30-H1-L5 1.9E-09 M30-H1-L6 3.4E-09 MO-H1-L7
2. 7E-09

the antibody or a functional fragment of the antibody of the
invention to éhemical or biological modification. Examples
of such a chemically modified wvariant include variants
chemically modified by linking a chemical moiety to an amino
acid skeleton, variants chemicaliy modified with an N-linked
or O-linked carbohydrate chain, etc. Examples of such a
biologically modified variant include variants obtained by
modification after translation (such as N-linked or O-linked
glycosylation, N- or C-terminal processing, deamidation,
isomerization of aspartic acid, or oxidation of methionine),
and variants in which a methionine residue has been added to
the N terminus by being expressed in a prokaryotic host cell.
Further, an antibody 1labeled so as to enable the
detection or isolation of the antibody or an antigen of the.
‘invention, for example, an enzyme-labeled antibody, a
fluorescence-labeled antibody, and an affinity-labeled
antibody are also included in the meaning of the modified
variant. Such a modified variant of the antibody or a
functional fragment of the antibody of the invention is useful
for improving the stability and blood retention of the original
antibody or a functional fragment of the antibody of the
invention, reducing the antigenicity thereof, detecting or
isolating such an antibody or an antigen, and so on.
Further, by regulating the modification of a glycan which

is linked to the antibody of the invention (glycosylation,
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cMBO 7.3E-10 [0189] Exanple 11. Measurenent of conpetitive inhibitory
activities of cMBO antibody and humani zed M30 anti body agai nst M30 anti body
for the binding to B7-H3 antigen The conpetitive inhibitory
activities of the cM30 anti body and the humani zed MBO anti body (MO-HL-L4
anti body) against the M30 anti body for the binding to the B7-H3 variant 1
and variant 2 were neasured by the follow ng nmethod. [0190] By usi ng
EZ-Link Sul fo-NHS-LC Biotinylation Kit (manufactured by Thernmo Scientific
Cor por at Befucesydasyiomd accetdi-ng to the attabhed prsisstidile t he tespective
nouse nonocl onal anti bodi es M30 were biotinylated (hereinafter the

r espect i eahbneeamlidosy -MEPpeafariiodieklwbae cetetosict acadvilgyB0" As
Further, as a buffer to be used in the followi ng ELISA nmethod, BD OPTI ElIA
( BD Bi osthenteshnlinoe, £6550886) anaagusied medbflcgaben.of a glycdmelf of the
extracel | ul ar domai n pol ypeptide of the B7-H3 variant 1 (manufactured by
R&D Syst emsibbddes,, Wi94%/B33050/ Ok a)dive e£xt wacedd ud Bradomaita .

pol ypeptide of the B7-H3 variant 2 (nmanufactured by R& Systens, Inc.,
#2318- B39080ACEE Watowh | té€EnigulsS | gbwbveit h thecoaddmei bl f e apg the
resulting solution was dispensed at 100 pL/well in an inmmunopl ate

(manuf act umed eyt AREtol NCin tHA24R4bodyThAA. thd & BlAtiemas rhabhekh@ stand
overni ght at 4C, whereby the protein wasS adsorbed to the plate”™ On the next

day, an ggsaiedihuPbapass ¢rpensed abn%OanéAMfﬁéd¥aa&d 4 Eﬁnetc%ﬁa\ﬁﬁs_ left

t
to stand at roomtenperature for 4 hours. Atter the solution in

each wel 1 i f 1 ot.Lnyl at ant i at 5
g/t and aa S hragb el SRSy I ARk Ynd HEaPeIEs TR SE TRV O
5p.g/m, .25 figlnl., 5Q _pg/m, .or .12 ig/m) was di spensed at 100 | AL/ wel |
in an as%éyrgsg&?r?te,d glr?d%I séj pna léldsv\?aés' lLeft to stand at room tenperature
for 1 hOlﬂé é ter each well was washed twice wiwth a wash buffer, a
streptavi ithor ser adi sh per oxi dase conj ugate (nmanufactured by GE

Heal t hcare Bi 0-Sci ences_Corporation, #RPN1231V) diluted to 500-fqold with an
assay diluent TAS3RRRUDEE IR0 BRI 18 MPIEDPH T NRls 1petatisadst and at

roomtenperature for 1 hour. After the solution in each well was renoved
and each®fe|dntibody gene and then introducing the gene into an

appropriate host, a combination of an appropriate host and an
appropriate expression vector can be used. Specific examples
of the antibody gene include a combination of a gene encoding
a heavy chain sequence of an antibody and a gene encoding a
light chain sequence thereof described in this specification.
When a host cell is transformed, it is possible to insert the
heavy chain sequence gene and the light chain sequence gene
into the same expression vector, and also into different
expression vectors separately.

In cases where eukaryotic cells are used as the host,
animal cells, plant cells, and eukaryotic microorganisms can
be used. As such animal cells, mammalian cells, for example,

simian COS cells (Gluzman, Y., Cell, (1981) 23, pp. 175-182,
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was washed twice with a wash buffer, a substrate solution was added at 100
gL/well, and a col or devel opnent reaction was allowed to proceed while
stirring the reaction mxture. After conpletion of the col or devel opnent, a
bl ocki ng buffer was added thereto at 100 gl/well to stop the color

devel opnment reaction. Then, an absorbance at 450 nm was neasured using a

pl ate reader. [0191] As a result, the absorbance of the well to
which only bM30 was added was 2.36 0.05 (nean standard deviation
(n=12)) PECEHRIp Hax0 k omppiiale £ HerphlypepdNIdB I (AReCdlar 8BErLAF&P »domai n
of the 37-H3 variant 1 was attached, and 1.90 0.20 (mean standard :
devi at i oan@idHyofpla e neidacd ase W e tgnt gokppast (Gelawbt i and
extracel lul ar donmain of the 37-H3 variant 2 was attached. [0192] The
absor ban€kasiin,t ie gk aphBrof. FNgt110 Zarsel cagbi expsass@d &) a7meapp.st andard
deviation (n=3). The control 1gG did not inhibit the binding of bM30 to
B7-H3. 4126-40n0f)hef athigie dm@mstierwasaghanwncébas (dwo kieldisygaatcbhM30 to
B7-H3 is inhibited by the M30 anti body itself, the cM30 anti body, which is
a chi nercerastibedy ok themd3Q rarid.body, and the MBO-HL-L4, which is a
humani zed anti body, in both of the plate to which the polypeptide of the

extracel | ul ar daned feOfwHde BioB ryftiiantellwasratiscded andxbhgipl ate to
whi ch the pol ypeptide of the extracellular domain of the B7-H3 variant 2

was attaghefe kORI co1i andT@@bffiué1édﬁ%if¥§“@bﬁrﬁg d:N&nSVBR; &t i body

and the huneni zed antibody (M30-HL-L4 antibody) recognize the sane epitope

of the B7-H3 a I.@@dfg) t umani zed
MBO anti body 1%' gﬁgﬁ%%uggﬁgw ty@%fﬁg%}ﬁlzed %tﬂlﬁ%dgﬁgg}\é/ﬁgkg? a

heal Lty SUBbSBhevery | S0hat a0 O, o pY ool oo, 0, syspended

in RPM - then see celI'STwere cu

f‘égr”' It LRs2.ER 1 BRP ALY culRE S EES BHRS RRLARE MRS RERYET 2D O
vitro, the antibody can be obtained. In the above-described
culture method, the yield may sometimes vary depending on the
sequence of the antibody, and therefore, it is possible to
select an antibody which is easily produced as a pharmaceutical
by using the yield as an index among the antibodies having an
equivalent binding activity. Therefore, in the antibody and
the functional fragment of the antibody of the invention, an
antibody or a functional fragment of the antibody obtained by
a method of producing an antibody or a functional fragment of
the antibody, characterized by including a step of culturing
the transformed host cell and a step of collecting a desired
antibody or a functional fragment of the antibody from a
cultured. product obtained in the culturing step is also

included.

Incidentally, it is known that a lysine residue at the
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cells attached to the flask, RPM-10% FCS suppl enented with M CSF and

GWt CSF (PeproTech, Inc.) was added, and the cells were cultured for 2
weeks. The cells were detached with TrypLE and col |l ected. Then, the cells
were added to a 24-well plate at 500 ill/well (1 x 105 cells/well) and

cul tured overnight at 37C. The thus prepared cells were used as effector
cells. The | abeling of NCI-H322 cells to be used as target cells was
performed using PKH26 dye |abeling kit (Sigma Co., Ltd.). The target cells
wer e det GeRREX¥Lt ReTRypLE ahdhRdirary whedmiathappgntThedyepradiieed
suspended in Diluent Cat 1 x 107 cells/m . PKH26 dye stock (1 nmVM was
diluted in 8aplcwithredl ueanmgliand cehidi asel gelhbedaf {dpurnpé dpfut ed dye
solution was added thereto in an anount equal to that of the cel

suspensi Ghromhtogesphli Ag T Xt Ur20 whd4 | €29%t) r o tignper allspekhownb

m nutes. Then, 1 m of serum was added thereto, and further, a nmediumwth
‘serum washaddetid heniai®, aahd wasHidug swasg et {106 maedt iiyeandg)0194] the

Each of the M30 anti body, the cM30 anti body, and the hunmani zed M30 anti body

( MB0- H1- E4rBBkiyDotyImiass dbt Uiiesl Hen AP IGHIHL of bl RRMi bd@96HESaLBRAEt r ogen
Cor poration).
in a cultured mammalian cell are deleted and a proline residue
newly located at the carboxyl terminus is amidated (Analytical
Biochemistry, 360: 75-83 (2007)). However, such deletion and
modification of the heavy chain sequence do not affect the
antigen-binding affinity and the effector function (the
activation of complement, the antibody-dependent cellular
cytotoxicity, etc.) of the antibody. Therefore, in the
invention, an antibody and a functional fragment of the
antibody subjected to such modification are also included, and
a deletion.variant in which Sne or two amino acids have been
deleted at the carboxyl terminus of the heavy chain, a variant
obtained by amidation of the deletion variant (for example,
a heavy chain in which the carboxyl terminal proline residue
has been amidated), and the like can be exemplified. The type
of deletion variant having a deletion at the carboxyl terminus
of the heavy chain of the antibody according to the invention
is not 1limited to the above variants as 1long as the
antigen-binding affinity and the effector function are

conserved. The two heavy chains constituting the antibody

according to the invention may be of one type selected from
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Subsequently, the target cells (NCI-H322 cells) were dispensed at 2 x 106
cells/100 0 _/tube and m xed. The resulting m xture was |eft to stand on ice
for 30 m nutes. The supernatant was renoved, and the cells were washed
twice with a culture solution and suspended in 500 O_ of a culture

sol ution. The supernatant was renoved fromthe effector cells, and
the cells having been treated with the M30O anti body, the cM30 anti body, or
t he humani zed M30 anti body (MO-H1-L4 anti body) and suspended in the

cul ture §beugirempPnvetansigiieind hef eeo fadd -dienadt it Hegasny t dthaTheandt ibecel | s
were cultured for 3 hours in a CO2 incubator. _ Thereafter, the cells
wer e det abbwé -deskribegds delEDiAnave rdentectoed may be ofTawbhéypelsl eat ed
cells, an FITC | abel ed anti-nmouse CDll b anti body (Becton, D ckinson and
Conpany, cbtbihawdenadedectadd thieaeafasul .t | Thenritibe ofaghkehmoubtsodEnd on
ice for 30 m nutes. The supernatant was renoved, and the cells
vere wasbednt @ktetibhhvar Camht Wan 3@ dfifeRted by thdhgpodldreet.eduged s were
suspended in 300 tl of a culture medium and anal yzed by FACS Cal i bur

(Bect on, mPinmki A8AN cand sCaARaRAY prblidick che hhe 16Bhlbapeskliivg FRCEaghages, a
PKH26- posi ti vefracti onwaseval uat edas phagocytosi s-positive Cells. [0195]

The resulihgedt@csnawd tReFtlithte conditibis NBoWedR Wat Rakhe addit i on of
the hunmani zed MBO anti body (M30-H1-L4 anti body), ADCP activity against the

NCI - H322 | 1,s: i gt [ i.tsh the

i 11 on°or TRe R0 ant bady AT The-ave0 aar, by B ATt e ) "o

h [ kb, . | ' isol at ed

nccor di g™t DO anebr by G A S s e M de PE o Bhen

seeded inn ﬁéasﬁﬁl;y gells were c l.t ured %%erniggt in_a CI&.inc bat or .

The fl oafPngeaMdREHedEGPFEfEd C AT sREF YO8 FRRHNG*FPBEa4dFE,: and t he
I ti | I d . i ph | bl ood_| hocyt PBLs) . . Th

bt ai nedTBAES v S SuSDBNERELPH [orkh Ve fPEe FRBMEAGRP et KBfur ed by

I nvitrogen Corporation) containing 1096 Fetal Bovine Serunk§nanufactured by

lnvitr ogéﬁVQBFﬁBPat‘i‘%‘ﬁgex(aﬁ@lé%ﬁhﬁ€?°§bm%]#%‘f @G s198beE 9G2, I9G3,

IgG4), IgM, IgA (IgAl, IgaA2), IgD, and IgE, and preferred
examples thereof include IgG and IgM, and further more
preferred examples thereof include IgGl and IgG2.

Further, the antibody of the invention may be a
functional fragment of the antibody having an antigen-binding
site of the antibody or a modified fragment thereof. The
fragment of the antibody can be obtained by treating the
antibody with a protease such as papain or pepsin, or modifying
the antibody gene according to a genetic engineering technique
and expressing the modified gene in suitable cultured cells.
Among these antibody fragments, a fragment having all or part
of the functions of the antibody can be called a functional
fragment of the antibody.

As the functions of the antibody, generally
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medium') , and the cell suspension was passed through a cell strainer (pore
size: 40 VLM, manufactured by BD Bi osciences, Ltd.) . Then, the viable
cells were counted by a trypan bl ue dye excl usion assay. After the spleen
cell suspension was centrifuged, the medium was renoved, and the cells were
resuspended in the ADCC nmedium at a viable cell density of 2.5 x 106
cells/m and used as effector cells. [0196] NCl - H322 cells were
treated with trypsin, and the treated cells were washed with 10%

FBS- cont ainhi agnRPVNA1640 awtd iten rasuspendedyi wilowEBS tbatagnthg RPM
1640. The cells (4 x 106 cells) were mxed with chrom um 51 (5550 kBq)
sterilizedtifioyghf aar0 222 ipav . f et @ctivhty| @barnhapaiaw réef ackeditor 1 hour
under the conditions of 37C and 5% CO2. The | abel ed cells were washed three
times w bh tdre ADEGgwdl ukntdhddhelaperdenter eeldsispendgtoabx2ci ty05
cells/mM in the ADCC nedium and used as target cells. The target
cell's at (apceh| adensity ehd2cympOémentlatpendene dispedsediaty I@Dtl. 1/ wel |
in a 96-well U shaped bottom m croplate. 50 1A1 of each of the cMO

ant i bodyaangviBe darayd eRempBO raski. bothe s ROl ole4e hd/BOrd#ddds alB0- H1- L5,
MBO- H1- L6, and M30-H1-L7) was added thereto, diluted with the ADCC nedi um

so that the fAlRltiCARCENtFAGhOAL Ob et hehanhhPeE¥adf tRicAddiny thetakf ector
cells was 1, 10, 100, or 1000 ng/m . Then, 100 idl of the effector cells at
acell d L : 2. 1 s/ e ,added eget o, I'ls

wer e culgﬂﬁgg¥%§% 41Eoués g% g?hkhegggﬁgﬁgyonggofEZY%Séndpg%?8%§$l$ﬁe

super nat ggkégﬁnggeralggg%gﬁe N g dsymk %ﬁé&an%@%g}g%%s%r kipERyET

Inc.), a iration emtted t rom ured using a gama
counter. _The rcentage of cell_.lysis sed by _the A LV S

cal cul at 8§ éggg?’di nrﬁog% e %ﬁ%]gx ngcyg%u%éﬁlocn. af&%yfi%%e?%@ﬁglggéo\gf cel |
lysis (% =.(A:B) / ((CGB) x._100 A. Radiation count fro he sanpl e
wel | /%Ctlg'%.t}&«v@? J8tEFoRYaRBolE CFadrat i dhYeAP8INE, EHORE (:gb‘gﬁ'mel s to
whi ch the anti body and the effector cells were not added n=3).. .The sane
bt bbdur EUAEheRa: peran b o 108l EHEGE SO DR Ret Ea SHC AREEVERE ADCC
medi um was added i n an amount of 50 111 at the tinme of adding the_antibody
and in apngieuntCRE BOT-ivAtiat ifheaddibion dtRli APIFhedbfiddtdr celFs.

[ 0198] _ . C. Average maxi mumradiation enm ssion count (fromwells in
whi ch t hpatrhiguidagel | st wdias dicesal vedPartRda iRt a@ arhprAS8)tiTRd sane
procedure as that for the sanple well was performed except that 50 111 of
t he ADCCcredadmingsaacdedent 1y mevailabbd aaddithmon ketdicadyodyreed 100 il
of the ADCC nedium containing 2% (v/v) Triton X-100 was added at the tine
of addi ngctheorftfuentorceddld $o pDEOR]a phivel irfessnd tiisvarsd gstadwn diime€atlllye 4 and
Fig. 12. The data shown are an average of triplicate neasurenents,

and t he acterohatisnsepresientt cstiafddaeda deyl Atdeath stly@al ,valupereases
cal cul ated using Student's t-test. In the group with the addition of

the MBO- biiag!;;éﬁéﬁteisli@w;na@@@samwiatdtm&wmri\ae;@d Bylle ceAlmss mamider as in
the group with the addition of the cM30 anti body. Al so other humani zed M0

ant i bodi gsa(U8S- Heed, MROHIEY-5 md@Datla ooy andodBlehink ) whegepser ved
to have ADCC activity in the sane manner. [0200]
suppressing the growth of tumor cells (J Clin Oncol 28:
4390-4399. (2010), Clin Cancer Res; 16 (1); 11-20. (2010)),
however, at least the present inventors are not aware that the
ADCP activity of the anti-B7-H3 antibody according to the
invention of this application has been reported as the activity

of a pharmaceutical containing a currently available antitumor

antibody.
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[Tabl e 4]

devi ati on Average (% Standard devi ation Average (%

[0132]

| Examples of the fragment of the antibody include Fab,
F(ab’)2, Fv, single-chain Fv (scFv) in which Fv molecules of
the heévy chain and the 1light chain are connected via an
appropriate linker, a diabody (diabodies), a linear antibody,
and a polyspecific antibody composed of the antibody fragment.
Furthér, Fab’ which is a monovalent fragment in a variable
region of an antibody obtained by treating F(ab’)2 under
reducing conditions is also included in the fragment of the
antibody.
[0133]

Further, the antibody of the invention may be a
polyspecific antibody with specificity for at least two
different types of antigens. Ingeneral, such amolecule binds
to two types of antigens (that is, a bispecific antibody),
however, the “polyspecific antibody” as used herein includes
an antibody having specificity for two or more (for example,
three) types of antigens.

[0134]

The polyspecific antibody of the invention may be a
full-length antibody or a fragment of such an antibody (for
example, a F(ab’)2 bispecific antibody). The bispecific
antibody can be produced by connecting the heavy and light
chains (HL pairs) of two types of antibodies, or can also be

produced by fusing hybridomas which produce different
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Standard devi ati on Aver age (cl/O) St andard devi ation hunan 1gG 3.8 1.6 6.8
1.53.91.46.50.5 cM30 11.1

monoclonal antibodies to .~ prepare bispecific
~antibody-producing fused cells (Millstein et al., Nature
(1983) 305, pp. 537-539).

[0135]

The antibody of the invention may be a single-chain
antibody (also referred to as scFv). The single-chain
antibody can be obtained by connecting the heavy chain variable
region and the light chain variable region of the antibody via
a polypeptide 1linker (Pluckthun, The Pharmacology of
Monoclonal Antibodies, 113 (edited by Rosenberg and Moore),
Springer Verlag, New York, pp. 269-315 (1994), Nature
Biotechnology (2005), 23, pp. 1126-1136) . Further, a BiscFv
fragment produced by connecting two scFv molecules via a
polypeptide linker can also be used as the bispecific antibody.
[0136]

A method of producing a single-chain antibody is known
in this technical field (see, for example, US patent Nos.
4,946,778, 5,260,203, 5,091,513, 5,455,030, etc.). 1In this
scFv, the heavy chain variable region and the light chain
variable region are connected via a linker which does not form
a conjugate, preferably via a polypeptide linker (Huston, J.
S. etal., Proc. Natl. Acad. Sci. USA (1988), 85, pp. 5879-5883).
In the scFv, the heavy chain variable region and the light chain
variable region may be derived from the same antibody or

different antibodies.
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.5 2.7 84.3 2.3 88.2 4.0 MBO-H1-L4 11.5 1.0 43.1 0.1 83.6 0.7 84.7
0- H4- L4

. As the polypeptide linker to be used for connecting the
variable regions, for example, a given single-chain peptide
consisting of 12 to 19 residues is used.

[0137]

A DNA encoding an scFv can be obtained-by performing
amplification through PCR using a DNA as a template that
comprises all or desired part of a DNA selected from a DNA
encoding the heavy chain or the heavy chain variable region
of the above-described antibody and a DNA encoding the light
chain or the light chain variable region thereof and also using
a primer pair that defines both ends of the template DNA, and
further performing amplification by combining a DNA encoding
a polypeptide linker portion and a primer pair that defines
both ends of the polypeptide so as to connect said both ends
thereof to each of the heavy chain and the light chain.
[0138]

Further, once DNA encoding an scFv 1is produced, an
expression vector comprising the same and a host transformed
by the expression vector can be obtained according to common
procedures. Further, by using the resulting host, an scFv can
be obtained according to common procedures. An antibody
fragment thereof can be produced in a host by obtaining a gene
and expressing the gene in the same manner as described above.
[0139]

The antibody of the invention may be multimerized to
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7.6 1.1 26.6 1.6 68.9 2.6 81.7 1.5 M30-H1-L5 9.6 1.1 30.5 2.0 67.8 5.0 78.8
3.0 :

increase its affinity for an antigen. The antibody to be
multimerized may be one type Qf antibody or plural antibodies
which recognize plural epitopes of the same antigen. As a
method of multimerization of the antibody, binding of the IgG
CH3 domain to two scFv molecules, binding to streptavidin,
introduction of a helix-turn-helix motif, and the like can be
exemplified.

[0140]

The antibody of the invention may be a polyclonal
antibody which is a mixture of plural types of anti-B7-H3
antibodies having different amino acid sequences. As one
example of the polyclonal antibody, a mixture of plural types
of antibodies having different CDR can be exemplified. As such
a polyclonal antibody, antibodies obtained by culturing a
mixture of cells which produce different antibodies and then
purifying the antibodies from the resulting culture can be used
(see WO 2004/061104).

[0141]

As a modified antibody, an antibody bound to any of
various types of molecules such as polyethylene glycol (PEG)
can also be used.

[0142]

Further, the antibody of the invention may be in the form

of a conjugate formed between any of these antibodies and

another medicinal agent (immunoconjugate). Examples of such
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71.7 2.0 80.7

an antibody include a conjugate in which the antibody is
conjugated to a radiocactive material or a compound having a
pharmacological action (Nature Biotechnology (2005) 23, pp.
1137-1146) . Examples thereof include indium (**'In)-capromab
pendetide, technetium (°°"Tc)-nofetumomab merpentan, indium

(***In) -ibritumomab, yttrium (°°Y)-ibritumomab, and iodine

(*’'I) -tositumomab.
[0143]

The obtained antibody can be purified to homogeneity.
The separation and purification of the antibody may be
performed employing a conventional protein separation and
purification method. For example, the antibody can be
separated and purified by appropriately selecting and
combining column chromatography, filter filtration,
ultrafiltration, salt precipitation, dialysis, preparative
polyacrylamide gel electrophoresis, isoelectric focusing
electrophoresis, and the 1like (Strategies for Protein
Purification and Characterization: A Laboratory Course Manual,
Daniel R. Marshak et al. eds., Cold Spring Harbor Laboratory
Press (1996); Antibodies: A Laboratory Manual. Ed Harlow and
David Lane, Cold Spring Harbor Laboratory (1988)), but the
method is not limited thereto.
[0144]

Examples of such chromatography include affinity

chromatography, ion exchange chromatography, hydrophobic
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0.7 [0201] 12)-3 In vivo antitunor effect of humani zed M30 anti body
MDA- MB- 231 cells were detached froma culture flask by a trypsin treatnent,
and then suspended in 10% FBS-contai ning RPM 1640 nedi um (Life
Technol ogi es Corporation), followed by centrifugation and the supernat ant
was renoved. The cells were washed twice with the same nedium and then
suspended in BD Matrigel Basenent Menbrane Matrix (manufactured by BD

Bi osci ences, Inc.). Then, the cells were inplanted subcutaneously in the
axi | | ar ychsgmagogtraphoh 9¢1 of G owmt ben MhsoaQgGHSE Severse phase
C.B.17/lcr-scid/scidJdcl, CLEA Japan, Inc.) at 6 weeks of age at a dose of 5
X 106 cefFhypmatography ,dayndofdisoyipdritcat idramet agtaphias day 0, and on days
14, 21, 28, 35, and 42, the humani zed MBO anti body (M30-H1-L4 anti body) was
i ntraperitoneablighadhromategedpat aadobe periBrméd @mploging lighidy/ kg
(about 200, 20, 2, or O . 2 pig/nmouse, respectively). The tunor vol unme was
measur edchpofiay®gtdphi8su2h, a5 HFI® o3 FE8&. 39, 42, 45, and 49, and the
antitunmor effect of the adm nistration of the antibody was exam ned.

As a resuybtiasin the groups of adm nistration of the humani zed MBO anti body
(MB0- H1-L4 antibody) at 10, 1, and 0.1 ng/ kg, the tunor growh was

significantly aypRreg3etndt L YPaLE Wi hafRenupdr @ﬁ&éﬁa%?_ﬂaphs} wgi ch the
anti body was not administered. In the groups of adm nistrafion of the

humani zed, MB@; anh Qeﬂﬁmﬁu'\@tﬂa"‘éz b‘i’*Sg@H'hb@dX):1ﬁ¥nn19an1bea_851e91p1i%E/e'&g1 t he

tumor growmh inhibition ratio (. - (average tunor weight i n anti body
adm ni st i p) L (a i I; n d ) 100)
compar od” ot AR ZaAt Feaf ode bt ARE Pt Lo SR Coa TG O on Thay 49
was 67, nd 31% _respectivel and t.he P_values were. all P<0.0001. The
P valueséégpg'ca c 3585%uskﬁg 6%Hﬁ§PFC§a IFF%Ie%ignpiﬁﬁ oncaPES%?
Further, the ﬁugordgromﬁh inhibition ratio CC (= 100 - (average tunor
vol une i i*SAPrD &ﬁ adm ni stration group) / (average tunor volune in
untreated grou X.100). of the M30-H]-L4 anti body on day. 49 in_the 10, 1,
0.1, and 0.01 AYFkBSRdRNPSLRLR BRTGEHPE RS éﬁ,a@&g%{}m&‘ﬁﬁléé%efi
respectively. Accordingly, the humanized M30 anti body (MO-H1-L4 anti body)
was obsefhegers hdhe aavé%?ogi’rﬁ‘@l a2 uRsr RrfEddred nvivbzindt kéesane
manner as the M30 antibody and the cMBO anti body, and it was confirmed that
the ef f ePENHABIeREPRRELEY OF &hGos@atidnsbhde® @l ¥ - 38). Industri al
Applicability [0202] The anti-B7-H3 anti body of the invention has
antitunmor activity, and a pharnmaceutical conposition conprising the
anti-B7-H3 anti body can be an anticancer agent. Sequence Listing Free Text
[ 0203] SBQ Pbaki@actutRCRlprionprik iBgQardiNG7-H3 RCR frader 2 SEQ I D NO 3:
CW pronoter prinmer: primer 3 SEQID NO 4. BGH reverse priner: priner 4
The antibodies obtained by the method described in the

above item “2. Production of anti-B7-H3 antibody” exhibit a
cytotoxic activity against cancer cells, and therefore can be
used as a pharmaceutical, particularly a therapeutic agent
and/or preventive agent for cancer.
[0146]

Thecytotoxic activity exhibited by an antibody in vitro
can be determined by measuring the inhibitory activity of cell
growth.

[0147]
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SEQ | D NO 5: nucl eoti de sequence of B7-H3.variant 1 SEQ ID NO 6: am no
acid sequence of B7-H3 variant 1 SEQID NGO 7: PCR priner 5 SEQ I D NO

For example, a cancer cell line which overexpresses B7-H3
is cultured, an antibody is added to the culture system at
.different concentrations, and any inhibitory activity against
focus formation, colony formation, and spheroid growth can be
measured.

[0.148]

The in vivo therapeutic effect of an antibody on cancer
using experimental animals can be determined by, for example,
administering the antibody to nude mice implanted with a tumor
cell line which overexpresses B7-H3 and measuring any change
in the cancer cells.

[0149]

Examples of the type of cancer include lung cancer,
kidney cancer, urothelial carcinoma, colorectal cancer,
prostate cancer, glioblastoma multiforme, ovarian cancer,
pancreatic cancer, breast cancer, a melanoma, liver cancer,
bladdercancer,Stomachcancer,andesophagealcancer,however,
the type of cancer is not limited thereto as long as the cancer
cell to be treated expresses B7-H3.

[0150]

An.acceptable substance to be used in the preparation
of the pharmaceutical composition according to the invention
is preferably non-toxic to a individual to whom the
pharmaceutical composition is to be administered in terms of

the dose and concentration.

93



8: PCR primer 6 SEQ ID NO. 9: nucl eoti de sequence of B7- H3 variant 2 SEQ
ID NO 10: am no acid sequence of 37-H3

[0151]

The pharmaceutical composition of the invention can
comprise a substance for pharmaceutical use which is capable
of changing or maintaining the pH, osmotic pressure, viscosity,
transparency, color, isotonicity, aseptic condition,
stability, solubility, release rate, absorption rate, and
permeability thereof. Examples of such a substance for
pharmaceutical use include, but are not limited to, amino acids
such as glycine, alanine, glutamine, asparagine, arginine, and
lysine; antimicrobial agents; antioxidants such as ascorbic
acid, sodium sulfate, and sodium hydrogen sulfite; buffers such
as phosphate, citrate, borate buffers, sodium hydrogen
carbonate, and Tris-HCl solutions; fillers such as mannitol
and glycine; chelating agents such as ethylenediamine
tetraacetate (EDTA); complexing agents such as caffeine,
polyvinylpyrrolidine, B-cyclodextrin, and
hydroxypropyl-B—cyclodextrin; expanders such as glucose,
mannose, and dextrin; other cérbohydrates such as
monosaccharides and disaccharides; coloring agents; flavors;
diluents; emulsifying agents; hydrophilic polymers such as
polyvinylpyrrolidine; preservatives such as low-molecular
weight polypeptides, salt-forming counter ions, benzalkonium
chloride, benzoic acid, salicylic acid, thimerosal, phenethyl
alcohol, methylparaben, propylparaben, chlorhexidine, sorbic

acid, and hydrogerl.peroxide; solvents such as glycerin,
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variant 2 SEQ ID NO 11: PCR prinmer 7 SEQ ID NGO 12: PCR priner 8

I D NO

propylene glycol, and polyethylene glycol; sugar alcohols such
as mannitol and sorbitol; suspending agents; surfactants such
as sorbitan ester, polysorbates including polysorbate 20 and
polysorbate 80, Triton, tromethamine, lecithin, and
cholesterol; stability enhancing agents such as sucrose and
sorbitol; elasticity enhancing agents such as sodium chloride,
potassium chloride, and mannitol and sorbitol; transport
agents; excipients; and/or pharmaceutical adjuvants. The
amount of these substances for pharmaceutical use is preferably
from 0.001 to 100 times, particularly preferably from 0.1 to
10 times the weight of the anti-B7-H3 antibody. Those skilled
in the art can appropriately determine a preferred formulation
of the pharmaceutical composition in a preparation depending
on the disease to which the composition is applied, the route
of administration to be applied, or the like. |

[0152]

The excipient or carrier in the pharmaceutical
composition may be in the form of a liquid or a solid. An
appropriate excipient or carrier may be injectable water,
physiological saline, an artificial cerebrospinal fluid, or.
other substance commonly used for parenteral administration.
Further, neutral physiological saline or physiological saline
containing serum albumin can also be used as a carrier. The
pharmaceutical composition may contain a Tris buffer of pH 7.0

to 8.5, an acetate buffer of pH 4.0 to 5.5, or a citrate buffer
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13: PCR priner 9 SEQ ID NO 14: PCR priner 10 SEQ ID NO 15: PCR
primer 11

of pH 3.0 to 6.2. Further, such a buffer may be supplemented
with sorbitol or another compound.
[0153]

Examples of the pharmaceutical composition of the
invention include a pharmaceutical composition comprising the
anti-B7-H3 antibody and a pharmaceutical compqsition
comprisingtheanti—B?-H3antibodyandatleastonetherapeutic
agent for cancer. The pharmaceutical composition of the
invention is prepared in the form of a lyophilized product or
a liquid as a medicinal agent having a selected compositidn
and a required purity. The pharmaceutical composition
comprising the anti-B7-H3 antibody and the pharmaceutical
composition comprising the anti-B7-H3 antibody and at least
one therapeutic agent for cancer can also be formed iﬁto a
lyophilized product using an appropriate excipient such as
sucrose.

[0154]

In the above-described pharmaceutical composition, the
therapeutic agent for cancer to be incorporated along with the
anti-B7-H3 antibody may be administered simultaneously with,
separately from, or sequentially with the anti-B7-H3 antibody,
of the therapeutic agent and the anti-B7-H3 antibody may be
administered at different dosage intervals. Examples of such
a therapeutic agent for cancer include abraxane, carboplatin,

cisplatin, gemcitabine, irinotecan (CPT-11), paclitaxel,
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SEQ ID NO 16: PCR primer 12 SEQ I D NO. '17: PCR prinmer 13 SEQ

pemetrexed, sorafenib, vinblastin, and medicinal agents
described in WO 2003/038043, and additional examples thereof
include LH-RH analogues (such as leuprorelin and goserelin),
estramustine phosphate, estrogen antagonists (such as
tamoxifen and raloxifene), and aromatase inhibitors (such as
anastrozole, letrozole, and exemestane), however, the agent
is not limited thereto as long as the agent is a medicinal agent
having an antitumor activity.

An individual to whom the pharmaceutical composition is
to be administered is not particularly limited, however,
preferred are mammals, and more preferred are humans.
[0155]

The pharmaceutical composition of the invention can be
prepared for parenteral administration or for
gastrointestinal absorption through oral administration. The
composition and concentration of a preparation can be
determined depending on the administration method. The higher
the affinity of the anti-B7-H3 antibody comprised in the
pharmaceutical composition of the invention is for B7-H3, that
is, the lower the dissociation constant (Kd value) thereof is
for B7-H3, the more the anti-B7-H3 antibody can exhibit its
drug efficacy even when decreasing the dose for humans. Hence,
the dose of the pharmaceutical composition of the invention
for humans can also be determined based on this result. As

for the dose, in the case where a human anti-B7-H3 antibody
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ID NO 18: PCR priner 14 SEQ ID NO 19: PCR priner 15 SEQ I D NO 20:
nucl eoti de sequence : : _

is administered to humans, the antibody may be administered
at a dose of from about 0.001 to 100 mg/kg once or several times
at intervals of 1 to 180 days. Examples of the dosage form
of the pharmaceutical composition of the invention include
injections including infusions, suppositories, transnasal
agents, sublingual agents, and percutaneous absorbents.
[0156]

Hereinafter, the invention will be more specifically
described with reference to the Examples, however, the
invention is not limited thereto. Note that the respective
operations regarding gene manipulation in the following
Examples were performed according to the methods described in
"Molecular Cloning" (written by Sambrook, J., Fritsch, E. F.
and Maniatis, T., published by Cold Spring Harbor Laboratory
Press in 1989), or in the case of using commercially available
reagents or kits, they are used according to the instructions

attached thereto unless otherwise stated.

Examples
[0157]

Hereinafter, the invention will be déscribed in more
detail in Examples, however, the invention is not limited
thereto.

[0158]

Note that the respective operations regarding gene
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of 37-H3 IgVvl SEQ ID NO 21: am no acid sequence of 37-H3 I1gVl SEQ I D NO
22: nucl eotide sequence of 37-H3 1gClL SEQ I D NO

manipulation in the following Examples were performed
according'to the methods described in "Molecular Cloning"
(written by Sambrook, J., Fritsch, E. F. and Maniatis, T.,
published by Cold Spring Harbor Laboratory Press in 1989), or
in the case of using commercially available reagents or kits,
they are used according to the protocols attached thereto

unless otherwise stated.

Example 1. Production of plasmid
1) -1 Production of human B7-H3 expression vector
1)-1-1 Production of expression vector for full-length human
B7-H3 variant 1
A PCR reaction was performed using a cDNA synthesized
from the total RNA of LNCaP cells (American Type Culture
Collection (ATCC)) as a template and also using the following
primer set, thereby amplifying a cDNA encoding the human E7—H3
variant 1:
Primer 1:
5’ -ctatagggagacccaagctggctagcatgctgegtecggeggggcag-3' (SEQ
ID NO: 1 in the Sequence Listing); and
Primer 2:
5’ -aacgggccctctagactcgagecggeccgctcaggetatttecttgtecatecatettce
tttgctgtcég—B' (SEQ ID NO: 2 in the Sequence Listing).
Subsequently, the thus obtained PCR product was purified

using MagExtractor PCR & Gel cleanup (TOYOBO, Co., Ltd.). Then,
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23: amino acid sequence of 37-H3 1 gCl SEQ ID NO 24: nucl eotide sequence of
B7-H3 Igv2 SEQ ID NO 25: ami no acid sequence of

the PCR product was digested with reéﬁriction enzymes (NheT
and NotI), followed by purification using MagExtractor PCR &
Gel cleanup (TOYOBO, Co., Ltd.). A pcDNA3.1(+) plasmid DNA
was digested with the same restriction enzymes (NheI and NotI),
followed by purification using MagExtractor PCR & Gel cleanup
(TOYOBO, Co., Ltd.).

The resulting purified DNA solutions were mixed, and
further, Ligation high (TOYOBO, Co., Ltd.) was added thereto,
and the resulting mixture was incubated at 16°C for 8 hours
to effect ligation. The resulting reaction mixture was added
to E. coli DH5a competent cells (Invitrogen Corporation) to
effect transformation.

ColonydirectPCRwasperformedonfheresultingcolonies
using the PCR primers and the BGH reverse primer, and a
candidate clone was selected.

The obtained candidate clone was cultured in a liquid
medium (LB/Amp), and a plasmid DNA was extracted using
MagExtractor -Plasmid- (TOYOBO, Co., Ltd.).

By using the obtained plasmid DNA as a template, a
sequence between the following Primer 3 and Primer 4 was
determined by sequence analysis and the sequences were compared
between the obtained clone and the provided CDS sequence:
Primer 3 (CMV promoﬁer primer) :

5’ -cgcaaatgggcggtaggegtg-3’ (SEQ ID NO: 3 in the Sequence

Listing); and
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B7-H3 IgV2 SEQ ID NO 26: nucl eotide sequence of B7-H3 1gC2 SEQ ID NO 27:
am no acid sequence of B7-H3 1 gC2 SEQ | D NO

Primer 4 (BGH reverse primer) :
5’ -tagaaggcacagtcgagg-3’ (SEQ ID NO: 4 in the Sequence
Listing) .

After confirming the sequence, the obtained clone was
cultured in 200 ml of LB/Amp medium, and a plasmid DNA was
extracted using Plasmid Midi V-100 kit (VioGene, Inc.).

The thus obtained vector was named “pcDNA3.1-B7-H3”".
The sequence of ﬁhe ORF region of the B7-H3 variant 1 gene cloned
in this vector is represented by nucleotide numbers 1 to 1602
ih SEQ ID NO: 5 in the Sequence Listing. Further, the amino
acid sequence of the B7-H3 variant 1 is represented by SEQ ID

NO: 6 in the Sequence Listing.

1) -1-2 Production of expression vector for full-length human
B7-H3 variant 2

PCR was performed using a cDNA synthesized from the total
RNA of LNCaP cells as a template and also using the following
primer set, thereby amplifying a ¢cDNA encoding the human B7-H3
variant 2:
Primer 5
5’ -ggggacaagtttgtacaaaaaagcaggcttcaccatgctgegteggecggggcage
cctg-3’ (SEQ ID NO: 7 in the Sequence Listing)
Primer 6
5’ -ggggaccactttgtacaagaaagctgggtcggctatttettgt-3’ (SEQ 1ID

NO: 8 in the Sequence Listing).
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28: nucl eotide sequence of 37-H3 IgCI-VZ-C2 SEQ ID NO 29: am no acid
sequence of B7-H3 1gCd -V2-C2 SEQ I D NO 30: nucl eotide sequence of

[0159]

Purification was performed in the same manner as in
Example 1)-1-1, and the PCR product after purification was
integrated into a pDONR221 vector (Invitrogen Corporation) by
a Gateway BP reaction, thereby transforming E. coli TOP10
(Invitrogen Corporatioﬁ).

For the clones obtained after transformation, the size
of the inseft was confirmed by colony PCR. For 8 clones in
which the size of the insert was confirmed, the DNA sequence
at the 3’ end and the 5’ end of the insert was confirmed by
performing one sequencing reaction from the vector side to the
insert side for both ends. -A Gateway LR reaction between the
entry c¢lone whose sequence was confirmed and a Gateway
destination vector pcDNA-DEST40 (Invitrogen Corporation) was
performed. For the clone obtained after transformation of E.
coli TOP10, the size of the insert was confirmed by colony PCR.
For the clone in which the size of the insert was confirmed,
the DNA sequence at the 3’ end and the 5’ end of the insert
was analyzed to confirm that the insert of interest was
correctly inserted. At least 1 mg of the thus produced plasmid
of the clone was purified using PurelLink HiPure Plasmid
Megaprep Kit (Invitrogen Corporation).

The thus obtained vector was named “pcDNA-DEST40-B7-H3
variant 2”. The sequence of the ORF region of the B7-H3 variant

2 gene cloned in this vector is represented by nucleotide
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B7-H3 1gVv2-C2 SEQ ID NO 31: amno acid sequence of B7-H3 1gV2-C2 SEQ ID
NG 32: nucl eotide sequence of B7RP-1

numbers 1 to 948 in SEQ ID NO: 9 in the Sequence Listing.
Further, the amino acid sequence of the B7-H3 variant 2 is

represented by SEQ ID NO: 10 in the Sequence Listing.

1) -2 Production of expression vector for B7-H3 partial protein

By using the B7-H3 full-length plasmid related to the
B7-H3 variant 1 of Example 1)-1-1 as a template, each of the
following regions was. amplified by PCR. The numbers showing
each region of interest correspond to the nucleotide numbers
of B7-H3 represented by SEQ ID NO: 5. The primer was designed
to contain a stop codon at the 3’ end in addition to the Gateway
att sequence.

Each of the following regions 1), 2), énd 3) was prepared
by amplifying two regions and then ligating the regions by PCR
to form one fragment. That is, as for regionl), amplification
was performed using Primers 7 and 12, and Primers 15 and 11,
and the resulting PCR products were further amplified using
Primers 7and 11. As forregion2), amplification was performed
using Primers 8 and 13, and Primers 15 and 11, and the resulting
PCR products were further amplified using Primers 8 and 11.
As for region 3), amplification was performed using Primers
9 and 14, and Primers 15 and 11, and the resulting PCR products
were further amplified using Primers 9 and 11. As for region
4), amplification was performed using Primers 10 and 11. As

for region 5), amplification was performed using Primers 8 and
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SEQ ID NO 33:

am no acid sequence of B7RP-1 SEQ ID NO 34:

sequence of 37-HL SEQ ID NO 35:

11. As for region 6),

Primers 9 and 11.

Regions of interest

1) B7-H3 variant 1 ORF:
2) B7-H3 variant 1 ORF:
3) B7-H3 variant 1 ORF:
4) B7-H3 variant 1 ORF:
5) B7-H3 wvariant 1 ORF:
6) B7-H3 variant 1 ORF:

Primer number and base

Primer 7

amplification was performed using

79-417 and 1369-1602 (573 bp)
418-732 and 1369-1602 (549 bp)
733-1071 and 1369-1602 (573 bp)
1072-1602 (531 bp)

418-1602 (1185 bp)

733-1602 (870 bp)
sequence

5’ -ggggacaagtttgtacaaaaaagcaggcttcggagcectggaggteccaggte-37

(SEQ ID NO:

Primer 8

11 in the Sequence Listing)

5’ -ggggacaagtttgtacaaaaaagcaggcttcgctccectactcgaagecccageatg

-3’ (SEQ ID NO:

Primer 9

12 in the Sequence Listing)

5’ -ggggacaagtttgtacaaaaaagcaggcttcggagcegtggaggtccaggte-3'

(SEQ ID NO:

Primer 10

13 in the Sequence Listing)

5’ -ggggacaagtttgtacaaaaaagcaggcttcgctcecctactecgaageccagecatyg

-3’ (SEQ ID NO:

Primer 11

14 in the Sequence Listing)
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am no acid sequence of 37-HL SEQ ID NO 36: nucleotide sequence of 37-DC
SEQ ID NO 37: amno acid sequence of 37-DC

5’ -ggggaccactttgtacaagaaagctgggtctcaggctatttcttgtccatcate-
3’ (SEQ ID NO: 15 in the Sequence Listing) |
Primer 12

5’—gggaatgtcataggctgcccggccacctgcaggctgacggcag—3’ (SEQ 1ID
NO: 16 in the Sequence Listing)

Primer 13

5’—gggaatgtcataggctgccétgtggggcttthtggggtgtg-3' (SEQ ID NO:
17 in the Sequence Listing)

Primer 14

5’ -gggaatgtcataggctgcccggccacctgcaggctgacggcag-3’ (SEQ ID
NO: 18 in the Sequence Listing)

Primer 15

5’ -gggcagcctatgacatteccccccagag-3’ (SEQ ID NO: 19 in the
Sequence Listing)

Purification was performed in the same.manner as in
Example 1)-1-1, and each of the amplified products after
purification was integrated into a pDONR221 vector by a Gateway
BP reaction, thereby transforming E. coli TOP10. For the
clones obtained after transformation, the size of the insert
was confirmed by colony PCR.

For each of the clones in which the size of the insert
was confirmed, the DNA sequence at the 3’ end and the 5’ end
of the insert was confirmed by performing one sequencing
reaction from the vector side to the insert side for both ends.

For the clones which were confirmed to have the insert
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SEQ I D NO. 38: nucl eoti de sequence of CDB0O SEQ ID NO 39: amno acid
sequence of CD80 SEQ ID NG

of interest, the total DNA sequence of the insert was also
confirmed using the following primers. As a result of sequence
analysis, it was confirmed that all of.the sequences were
completely identical to the information of the sequences of
interest.

A Gateway LR reaction between each of the entry clones
whose sequence was confirmed and pFLAG-myc-CMV-19-DEST
(Invitrogen Corporation) was performed. For the clones
obtained after transformation of E. coli DH10B (Invitrogen
Corporation), the size of the insert was confirmed by colony
PCR.

For each of the clones in which the size of the insert
was confirmed, the DNA sequence at the 3’ end and the 5’ end
of the insert was analyzed to confirm that the insert of
interest was correctly inserted. Hereinafter, the expression
vectors obtained by integrating each of the above regions 1)
to 6) were represented by “B7-H3 IgVvl”, “B7-H3 IgCl”, “B7-H3
Igv2”, “B7-H3 IgC2”, “B7-H3 IgCl-V2-C2”, and “B7-H3 IgV2-C2",
respectively.

The nucleotide sequences of the ORF regions of the B7-H3
IgVl, B7-H3 IgCl, B7-H3 IgV2, B7-H3 IgC2, B7-H3 IgCl-V2-C2,
and B7-H3 IgV2-C2 genes, each of which was cloned in this vector,
are represented by SEQ ID NOS: 20, 22, 24, 26, 28, and 30,
respectively, in the Sequence Listing. Further, the amino

acid sequences of the B7-H3 IgVl, B7-H3 IgCl, B7-H3 IgV2, B7-H3
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40: nucl eotide sequence of CD86 SEQ ID NO 41: amno acid sequence of
CD86 SEQ ID NO 42: . nucl eotide sequence of

IgC2, B7-H3 IgCl-V2-C2, and B7-H3 IgV2-C2 are represented by
SEQ ID NOS: 21, 23, 25, 27, 29, and 31, respectively, in the
Sequence Listing. Further, the sequences represented by.SEQ
IDNOS: 20 and 21 are shown in Fig. 15, the sequences represented
by SEQ ID NOS: 22 and 23 are shown in Fig. 16, the sequences
represented by SEQ ID NOS: 24 and 25 are shown in Fig. 17, the
sequences represented by SEQ ID NOS: 26 and 27 are shown in
Fig. 18, the sequences represented by SEQ ID NOS: 28 and 29
are shown in Fig. 19, and the sequences represented by SEQ ID

NOS: 30 and 31 are shown in Fig. 20.

1) -3 Production of expression vectors for B7 family genes
pCMV6-XL-4-B7RP-1, pCMV6-XL-4-B7-H1, and
pCMV6-XL-4-B7-DC (which are gene expression vectors obtained
by integrating each of B7RP-1, B7-Hl1, and B7-DC (which are B7
family genes) in an expression vector pCMVé6-XL-4) were all
purchased from OriGene, Inc.
[0160]
Vectors expressing each of CD80, CD86, and B7-H4, which
are B7 family genes, were produced as follows.
PENTR/221-CD80, pENTR/221-CD86, and pENTR/221-B7-H4,
which are clones obtained by integrating each of CD80, CDS86,
and B7-H4 in an entry veétor PENTR/221, were purchased from
Invitrogen Corporation

A Gateway LR reaction between each of the entry clones
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37-H4 SEQ ID NO 43: amno acid sequence of B7-H4 SEQ I D NO 44:
N-term nal am no acid sequence of nouse anti body MBO heavy chain SEQ I D NO
45: N-term nal am no acid sequence of nouse anti body MBSO |ight chain

whose sequence was confirmed and pcDNA3.1-DEST (Invitrogen
Corporation) was performed. For the clones obtained after
transformation of E. coli DH10B, the size of the insert was
confirmed by colony PCR. For each of the clones in which the
size of the insert was confirmed, the DNA sequence at the 3
end and the 5’ end of the insert was analyzed to confirm that
the insert of interest was correctly inserted.

The nucleotide sequences of the ORF regions of the B7RP-1,
B7-H1, B7-DC, CD80, CD86, and B7-H4 genes, each of which was
cloned in this vector, are represented by SEQ ID NOS: 32, 34,
36, 38, 40, and 42, respectively, in the Sequence Listing.
Further, the amino acid sequences of the B7RP-1, B7-H1, B7-DC,
CD80, CD86, and B7-H4 are represented by SEQ ID NOS: 33, 35,

37, 39, 41, and 43, respectively, in the Sequence Listing.

Example 2. Production of monoclonal antibody and screening of
antibody
2) -1 Immunization

BALB/CcAnNNCrlCrlj mice (Charles River Laboratories Japan,
Inc.), FcgRII KO mice (Taconic, Inc., IBL Co., Ltd.), or GANP
mice (Transgenic, Inc.) at 4 to 6 weeks of age were used. On
days 0, 7, 15, and 24, LNCaP cells, MCF7 cells (ATCC) or AsPC1
cells (ATCC) detached with versene (Invitrogen Corporation)
were subcutaneously administered to the dorsal region of each

mouse at a dose of 5 x 10° cells/mouse. On day 31, the same
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SEQ ID NO 46: PCR primer 16 SEQ ID NO 47: PCR priner 17 SEQ ID NO 48:
PCR prinmer 18 SEQ I D NG

cells were intravenously administered to each mouse at a dose
of 5 x 10° cells. On day 34, the spleen was excised from each

mouse and used for the production of hybridomas.

2) -2 Production of hybridomas

Spleen cells and mouse myeloma P3X63Ag8U.1 cells (ATCC)
were subjected to cell fusion using PEG 4000 (manufactured by
IBL Co., Ltd.), thereby producing hybridomas.

[0161]

As a result, 9639 clones from the mice immunized with
LNCaP cells, 4043 clones from the mice immunized with MCF7 cells,
and 3617 clones from the mice immunized with AsPCl cells were
established as hybridomas. By using the obtained culture
supernatant of each hybridoma, an antibody-producing

hybridoma was screened by a CDC assay.

2) -3 Screening of antibody by CDC assay

On day 0, LNCaP cells or MCF7 cells were diluted to 5000
cells per 80 pL and the resulting solution was added to a 96-well
plate at 80 pul/well. Then, the cells were cultured overnight.

The hybridoma culture supernatant was added at 20 pl/well to

the plate in which the cells were seeded, and the plate was
left to stand at 4°C for 1 hour. To a diluted and lyophilized
rabbit complement (Cedarlane Laboratories), 1 mL of sterile

water was added to each vial on ice, and the vial was left to
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49: PCR prinmer 19 SEQ ID NO 50: nucl eotide sequence of cDNA encodi ng M30
anti body heavy chain SEQ ID NO 51: am no acid sequence of MO anti body
heavy chain SEQ ID NO 52: nucl eotide sequence of cDNA encodi ng M0
anti body light chain SEQ 1D NO 53: am no acid sequence of MO anti body
l'ight chain SEQ ID NO 54: PCR prinmer 20 SEQ ID NO 55: PCR prinmer 21 SEQ
I D NO 56: DNA sequence encodi ng human | c chain secretory signal, human ic
chain constant region, and hunman poly-A additional signal SEQ ID NO 57:
DNA fr agfeandchepri BiingtENAfebioepd O mdFdingg anfincheritdy skswilgaag
sequence and constant region of human 1gGlL SEQ I D NO 58: nucl eotide
sequencempktuDRAvaER oddiatgwhBD hiilbod\ .cif BEAZARPYFel 64 ghtedihai HBSEQ | D NO
59: am no acid sequence of M30 anti body chinera-type light chain SEQ I D NO
60: PCR phigtercd2, SEQAl P. N fdactdh pradedl Bdved to proceed at 37°C

for 1 hour.

[0162]

The plate was left at room temperature for 30 minutes

to return to room temperature. 120 pL of CellTiter-Glo reagent

(Promega Corporation) was added to each well, and a reaction

was allowed to proceed at room temperature for 10 minutes. The

amount of luminescence was measured using a plate reader (ARVO

HTS, PerkinElmer, Inc.). In a well exhibiting 1low

luminescence, it was determined that complement-dependent

cell death was induced. A hybridoma which produced a culture

éupernatant that induced such complement-dependent cell death

was selected.

As a result, 24 clones from the clones derived from
immunization with LNCaP, 36 clones from the clones derived from
immunization with MCF7, and 3 clones from the clones derived

from immunization with AsPCl were obtained as positive clones

by screening.

Example 3. Identification of antigen
3)-1 Identification of immunoprecipitated substance
3)-1-1 Immunoprecipitation

MCF7 cells were cultured at 5 to 10 x 10% cells. These
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SEQ I D NO. 62: nucl eotide sequence of cDNA encodi ng MBO anti body

chi nera-type heavy chain SEQ ID NO 63: am no acid sequence of MO anti body
chi nera-type heavy chain SEQ ID NO 64: PCR priner 24 SEQ ID NO 65: PCR
primer 25 SEQ ID NGO 66: PCR priner 26

cells were detached with a cell scraper and the detached cells
were collected and cryopreserved at -80°C. To the
cryopreserved cells, 10 ml of a lysis buffer which contained
1% NP-40 (Sigma-Aldrich Co., Ltd.) and a protease inhibitor
(F. Hoffmann-La Roche, Ltd.) and was cooled to 4°C was added
and the cell pellet was lysed on ice with a pipette in such
amanner that the formation of bubbles was avoided. After being
completely lysed, the pellet was left on ice for 30 minutes.
The solubilized sample was centrifuged at 4°C for 20 minutes
at 10000 to 15000 rpm, and the.resulting supernatant was
transferred to a 15 ml Falcon tube.

500 pl of protein G-Sepharose 4FF beads (Amersham
Pharmacia Biotech Co., Ltd.) were washed three times, and
subjected to buffer exchange with a lysis buffer. 500 pul of
the protein G-Sepharose 4FF be_.ads were added to the solubilized
sample supernatant on ice, and the resulting mixture was
subjected to rotary stirring overnight at 4°C.

The sample was passed through Poly-Prep chromatography
columns (Bio-Rad Laboratories, Inc.), and a passed-through
fraction was used as an immunoprecipitation sample.

3 pg of an antibody solution to be wused for

immunoprecipitation was added to 50 ul of protein G-Sepharose

4FF beads subjected to buffer exchange with phosphate buffered
saline (PBS) (a 1.5 ml tube), and the resulting mixture was

subjected to rotary stirring at 4°C for 1 to 16 hours, whereby
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SEQ ID NO 67: PCR primer 27 SEQ ID NO 68: PCR prinmer 28 SEQ ID NGO 69:
PCR primer 29 SEQ ID NO 70: nucl eotide sequence of M3O-L1-type |light chain
SEQ ID NO 71: amino acid sequence of MO-L1-type light chain SEQ I D NO

72: nucl eoti de sequence of MO-L2-type light chain SEQ ID NO 73: am no

aci d sequence of M3O-L2-type light chain SEQ ID NO 74: nucl eoti de sequence
of MBO-L3-type light chain SEQID NGO 75: am no acid sequence of
M30-L3-type light chain SEQ ID NO 76: nucl eotide sequence of MO-L4-type

| i ght ch'éﬁﬁ SENt Boay 7Masn hevad d sequedlee ofbamis.L4-tyRo | i ghe chain
SEQ ID NO 78: nucl eotide sequence of MO0-L5-type light chain SEQ I D NO

79: anmi némavhdpyegqipitatdforvVBampd-a,y ded bghatdscita whSER ktbeNant8®ody

nucl eoti de sequence of M30O-L6-type light chain SEQ ID NGO 81: am no acid
sequencewab hBOrdGréypaddeght ackiathe SEE€F 1 D NQYy Bk tuntke lwact sdejeegaeence of
MBO-L7-type light chain SEQ ID NO 83: am no acid sequence of MO-L7-type
l'i ght chabnrSEQrDsh@rr84g Ritclied ifdtr sequanese. of MBO- Hl-type heavy chain
SEQ I D NO 85: ami no acid sequence of MO-Hl-type heavy chain SEQ I D NO

86: nucl eoti deTReqHENGfn Ve sMBBahi@rbypednesuy &hgt{ 1551 |#2 N3n 8 GbeaNi NO
aci d sequence of MO-H2-type heavy chain SEQ ID NO 88: nucl eoti de sequence

of M0- H3nhydes Raavy £h9shsSEF FE-NIs 88acantorachd sefuepeeceliure
MBO- H3-t ype heavy chain"SEQ I D NO 90: nucl eoti de sequence of MO-H4-type

heavy chgha SEQ-LPeNOs $4medNi no acid sequence of MBO-HA-type heavy chain
SEQ I D NO 92: "ami no acid sequence of MBO anti body CDRHL SEQ I D NO 93:

o n0 acl 8, >eauancs, oLV AL hadk CONER, (SEQUD MR Mocamion aeld |
oD\ 2007, OB SHOL BB co%) 8 oy50,d, peduence ol 190 paLiody G2 SEQ
collected ina l1l.5ml tube. This procedure was repeated twice.

After centrifugation at 4°C for 1 minute at 5000 rpm,
the supernatant was carefully removed. Then, 90 pl of an
elution buffer (10 mM glycine-HCl, pH 2.0) was added thereto,
followed by vortexing and centrifugation. The column of 1.5
ml spin column was detached, and 10 pl of 1 M Tris-HCl (pH 8.5)

- was added thereto, and the column was returned to the original
place. An elution fraction was transferred thereto, and
centrifugation was performed at 10000 rpm for 1 minute, whereby
100 pl of a sample was obtained.

The obtained sample was subjected to MS analysis by a

liquid phase digestion technique as shown in the following

3)-1-2.

3)-1-2 Identification of antigen by mass spectrometry analysis

According to common procedures, the fraction obtained
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[Aaim1l] An anti body characterized by having the foll ow ng
properties of: (a) specifically binding to B7-H3; “(b)

havi ng an anti body-dependent cell -nedi at ed phagocytosis (ADCP) activity;
and (c) having an in vivo antitunor activity, or a functional
fragnent of the antibody. [C aim 2] The anti body or a functi onal
fragnment of the antibody according to claiml, wherein 37-H3 is a nol ecul e
conprising an am no acid sequence represented by SEQID NO 6 or 10. [Caim
3] byThee dmmuseay esripd faimicm neghoflrvrpenbieic tiddetam dbgeptacsor di ng
toclaim1 or 2, which binds to 1gCl and/or 1gC2 each of which is a domain
of B7-H3rep€ltadiom 4t 37°C fdhelantiocmody yr aldimgt toppsihr dgwdntfiefd t he
anti body according to claim3, wherein IgCl is a donmain conprising an ani no
aci d segueppeinheppesesieddrpamtieoactdrougher 31i4d0dighakl digeSEQonD NO 6,
and 1gC2 is a domain conprising an am no aci d sequence represented by am no

aci d numbeesndgBel.0 #h6 FBRQAhD NGedted Pepkiti®k were subjede@mid body or
a functional fragment of the anti body accordl ng to any one of clains 1 to

4, whichy %%@ﬁtam%atﬂa@erag}w th@vxa@aatewm&ysa@s’é&ﬁtod\@&lawsbg@g for the

b| nding to Claim The anti body or a functiona r agnent

of the anirhRedy @9@%@ §91éﬁt§@yc0ﬁez<0f cl@idpk dihed matisLh Q@%z@a
ant i body- dependent ceilular cytotoxicity (ADCC) activity andlp

conpl emept,;de '}%e%tna ?i%é’ﬂsciﬁrﬁ’ é?ﬁ[&% Q&té¥%£%h LQf@LJg}Z] (Mascot, The

anti body or a unctl on ragnme e antibody according to any ‘one of

claims M%%rQX g@?éﬁ%&iﬁh@.tyngq kﬁeQiQ€§%ase, International Protein

Index (IPI) was used. As a result, 34 types of antigens were
‘identified.

From the characteristics of the identified antigens,
bibliographic information retrieval was performed based on
which B7-H3 is a cell membrane protein, and by focusing on B7-H3
(CD296).antigen (B7-H3 variant 1), the experiments described

in the following 3)-2 and 3)-3 were performed.

3) -2 Preparation of antigen gene-expressing cells

NIH-3T3 cells (ATCC) were seeded at 5 x 10* cells/cm® in
a collagen type I-coated flask (manufactured by IWAKI Co.,
Ltd.) and cultured overnight in DMEM medium (Invitrogen
Corporation) containing 10% fetal bovine serum (FBS) under the
conditions of 37°C and 5% CO,.

On the next day, the NIH-3T3 cells were transfected with
each of the pcDNA3.1-B7-H3 pfoduced in Example 1)-1-1,

pPcDNA-DEST40-B7-H3 variant 2 produced in 1)-1-2, and
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[ C ai m 8] The anti body or a functional fragnment of the antibody
according to claim7, wherein the cancer is lung cancer, breast cancer,

prostate cancer, pancreatic cancer, colorectal cancer, a nmelanoma, |iver
cancer, ovarian cancer, bladder cancer, stomach cancer, esophageal cancer,
or kidney cancer. [C aim 9] The anti body or a functional fragnment

of the antibody according to any one of clains 1 to 8, which conprises
CDRH1 consisting of an am no acid sequence represented by SEQ ID NO 92,
CDRH2 coRSPYA-RESAH: Oavhbeh ie agienmaquestorrepiesdnmaf 9ntagEDY PORO 93,
and CDRH3 consisting of an amino acid sequence represented by SEQ I D NO
94 as conphentmogent yCoeperat hony, r egidonfunthehe dhelduyreshapmeandgbonpri ses
CDRL1 consisting of an am no acid sequence represented by SEQ ID NO 95,
CDRL2 consabsti iheooadidiion® ad ¢ 7sequaacesr epsesented by SEQ I D NO 96,
and CDRL3 consisting of an ami no acid sequence represented by SEQ ID NO 97
as conpl enent acht ¥ heetradd ndég, r eBeorsadis fiek® dd QtH-c3e8 ncel Gk awert0]

The anti body or a functional fragment of the antibody according to any one
of cl ai merdat@dOwiMhitGR SOl beaSwasHEQ WA ta BMBMVESH8RL €1 184 BN FeeNsi sti ng
of an am no acid sequence represented by am no acid nunbers 20 to 141 in

SEQ I D NghgSthardatkirdBlispBARRAY 2hi B €cd9Eh DIt £ONSd SEHANY a@heaRhali no acid
sequence represented by amno acid nunbers 23 to 130 in SEQ ID NO 53.

[Cla'n?l$ktained. J@flagﬁ{ ) i9ﬁ1aw&%”Q&%&fahjjrggqﬁnkvOEyEBﬁe%QthOdy
according to any one of clains 1 to 10, erein a constant“region is a
hunan-degbgggsggnstant region. [Claim12] The anti body or a
functiona agnent of the anti body according to claim 11, which conprises
a heavy chain consisting of an am no acid sequence represented by SEQ ID
NGO 63 and a light chain consisting of an am no acid sequence represented

by SEQ I The anti body or a functional fragnment

59, im13 .
of the aﬁ??ﬁ%&@ogbsgﬁkgkngS]§N¢¥8ﬁ8f%f clains 1 to 12, which is humani zed.

[ C ai m 14] o S ,
The binding specificity, for B7-H3, of the antibody

produced by the hybridoma which immunoprecipitated the B7-H3
variant 1 identified by MS was confirmed by a flow cytometric
method. The cell suspension prepared in Example 3)-2 was
centrifuged, and the éupernatant was removed. Then, the
hybridoma culture supernatant was added to the NIH-3T3 cells
.transfected with each vector to suspend the cells, and the cells
were left to stand at 4°C for 1 hour.

After the cells were washed twice with PBS containing
5% FBS, fluorescein-conjugated goat IgG fraction to mouse IgG
(whole molecule) (manufactured by ICN Pharmaceuticals, Inc.,
#55493) diluted to 1000-fold with PBS containing 5% FBS was
added thereto to suspend the cells, and the cells were left
to stand at 4°C for 1 hour.

After the cells were washed twice with PBS containing
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The anti body or a functional fragnment of the antibody according to claim
13, which conprises: a heavy chain variable region consisting of an am no
aci d sequence selected fromthe group consisting of (a) an am no acid
sequence represented by anmno acid numbers 20 to 141 in SEQ ID NO 85, (b)
an am no acid sequence represented by am no acid nunbers 20 to 141 in SEQ
ID NG 87, (c) an amino acid sequence represent ed by am no acid nunbers 20
to 141 in SEQ ID NO 89, (d) an ami no acid sequence represented by am no
aci d nunb&r EBg0 tbelaelin BEC=| DeRl@spehdefe)inaRBancpotadndnge§éeFBE havi ng
a honol ogy of at |east 9596 or nore with any of the sequences (a) to (d) ,
and (f) sopplenenaeddwsenuenes wihar-eiminoae timasuaralD danenafactdsedr e

del eted, substituted or added in any of the sequences (a) to (d) ; and a

| i ght chain vaviabbgenegierpseaasishi ngieleanl ani rrasdd) )sequeirethel ect ed
fromthe group consisting of (g) an am no acid sequence represented by

am no achdteufbenswd ded fbdhdduSERyIDENGW dttond}ean AIBOW, detdmaaquence
represented by amino acid nunbers 21 to 128 in SEQ ID NO 73, (i) an am no
aci d sequengeckepresent edHyaaph M A8h81 pHEBAIS Al Fl 8wd 88(T#esSERakD NO 75,
(j) an amino acid sequence represented by am no acid nunbers 21 to 128 in
SEQ I D N@nh77,, (k) an ami no acid sequence represented by am no acid
nunbers 21 to 128 in SEQID NGO 79, (1) an ani no aci d sequence represent ed

Loy T TEPIeR  SEALR B ) YRR ER B,
1 h I f % h
an am nougehg sgusgee MavaRee M ogie @&ugegatce%%é O DL, any

of the sequerices an~am no aci d sequence one or
sever al gm no acids re. ég et ed substrtut ed .or. added in any of the
sequence8*EFPIEEMENPT. m € SHEELGH i body or a functional
fragnment of the antib accordin 0 claim 14, which conpris heavy
chai n vari abl egrgﬁ?ﬁﬁg‘a‘ﬁﬁ ‘ahrrﬁrﬁ]g%‘%fa‘?%évaaﬁaﬂﬂ]ee i o938 @c{g‘éggﬁr"’om t he
group consisting of : a heavy chain variable_ region consisting of an am no
acid seqﬁéH@é‘eFé?ﬁPé’%ntléH:W%rﬁ nolBci Fhfunbeb eV ¢NAa1 LALSESFD NO 85
and a |light chain variable region consisting of an am no acid sequence
represengéét@ﬁr&ﬁ*lsnéfa’élr’l@ MifbEF: il ko epagresFigEQ e RO-H21Vaginssvy chain
vari abl e regi on consisting of an am no acid sequence represented by am no
aci d nunbepsd20heoNIH13TR SEDLEDeXNOressiagd tael Bghti3cairiangr Rabhanr egi on
consisting of an am no acid sequence represented by am no acid nunbers 21
to 128 i anSERe| DlioreF8eneae hoavgnshiay mistrogide o dgihen NIERSITSt crd lsef an
am no aci d sequence represented by am no acid nunbers 20 to 141 in SEQ ID
NO 85 andaasffeghtdctrath vhei ey ey rest oor cosusy iSid g afhearocanirad aaisd
sequence represented by am no acid nunbers 21 to 128 in SEQ ID NO 75; a
heavy chaknevgedablse ahe@in®A -Grnsiss bHntd fd bt i | 1/ ISECHUeRE
represented by amno acid nunbers 20 to 141 in SEQ ID NO 85 and a |ight
chai n varpakhke¢ region consisting of an am no acid sequence represented by
am no acid nunbers 21 to 128 in SEQ ID NO 77; a heavy chain variable

region consi st hBg;0tegl1aMm AE @sgdfeeﬂaeeragtreaéeaﬁe&sedmésaab@ev@el d
nunbers 20 to 141 in SEQ (D NO 85 and a I'ight chain variable region

consi sti @Qgéqtr]"r‘%aﬁg i ﬁ%éjﬁe%‘l%% LRSS ATLRY sBRLA0, AG dyBpakers 21

to 128 in avy c ain variabl e region consisting of an
anm no aci e r e b 41.in.SEQ I D
N 85 a4 T oht e ne SRR EE i 2 DR e L & it ae b s
sequence_represent ed o.acid nunhers 21 to 128 in SEQID NO 81; a
heavy chgiaﬁl\?‘gi bFé@'é&lemﬁq gﬁsr VSt rrJQCof ‘an am no aci d sequence
represented by am no acid nunbers 20 to 141 in SEQ ID NO 85 and a |ight
chain variabl e region consisting of an am no acid sequence represented by
am no acid nunbers 21 to 128 in SEQ I D NO 83 a heav chain variabl e
regi on cénststPRglEMABACENP AP HRIPS ﬁd’“@} gRtA&o5Yi d
nunbers 20 to 141 in SEQ ID NO 91 and a Ilght chaln vari abl e region
consi sti §§ SANgRTYafieAd ddM¢ sequence represented by anino acid numbers 21
to 128 in SEQ ID NO 71; a heavy chain variable region consisting of an
am no acid seqdén¢as reewreisre&ﬂ es by winéhlendiie momssrlorz) aptibddigsSEQ | D
NO 91 and a light chain variable region consisting of an am no acid
sequence represented by amno acid nunbers 21 to 128 in SEQID NGO 73; a
heavy chain variable region consisting of an am no acid sequence
represented by am no acid nunbers 20¢4@ 141 in SEQ ID NO 91 and a |ight
chain variabl e region consisting of an am no acid sequence represented by
amno acid numbers 21 to 128 in SEQ ID NO 75; and a heavy chain variable
regr on consi sti ng of an am no acr d sequence repr esent ed by am no acr d
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I D NO. 81; a heavy chain consisting of an am no acid sequence represented
by SEQID NO 85 and a light chain consisting of an am no acid sequence
represented by SEQ I D NO 83; a heavy chain consisting of an am no acid
sequence represented by SEQ ID NGO 91 and a light chain consisting of an
am no acid sequence represented by SEQ ID NO 71; a heavy chain consisting
of an am no acid sequence represented by SEQID NO 91 and a light chain
consisting of an am no acid sequence represented by SEQ ID NO 73; a heavy
chai n coasngiirmgdoto dnirthitirothei B7 s uaiciarnte gr asdritkel By HSEQaKDaNG 91 and
a light chain consisting of an am no acid sequence represented by SEQ I D
NO 75; anidnaEkempyechhth omditst icanadr aeldr mbhiad ovesgxpressr Epeesent ed
by SEQID NO 91 and a light chain consisting of an am no acid sequence
repr esenBedHByveECQHhD NGind 7thé @ a3 kdriant 2 byTlke floactiyopaktiiagnent of
the anti body according to any one of clains 1 to 17, wherein the functional
fragment meshsal eet etel camet Margicdup cansimtidmg of3)Fab, F (ab) 2, Fab' and
Fv. [ aim19] A pol ynucl eoti de encoding the anti body or a

functional fragagitadd othenakidabede AOREHNYTE s OB @hak baleakt]l to 18.
[Cl ai m20] The pol ynucl eotide according to claim19, which conprises a

nucl eoti dang@gueBse 1eRkesmni edsbysnycl £0Et dea D ehmazd 1@g*23n_rSEQ | D
NO 50 and a nucl eoti de sequence represented by nucl eotide nunbers 67 to

390 in S D L i ol yaucl i ageording to
claim 195%1&26',}'9\%?%%%?%%2?‘5g(slslraccr%ugvleg& I%%dgeqﬁgn%egrgggggée%t%e&%y SEQ I D
NO 62 a - lepf .r_epr %ﬁg . i m22]
The pol y?lg(r:l?elgkh :égeelté%ggcr%ele%%ec% %ﬁésgﬁ%ﬁ‘f @gﬂ%gﬁgg& i cjﬁp%%%%&r}%els%gg%

nucl eoti de Eguen%e séelrect gﬂ friomthe group consisting of (a) a nucleotide
sequence Peg §ent&d l?y 0 "€ nunbers 58 to 423 in SEQ I D NO 84, (b)
a nucl eoti de sequence represented by nucl eotide nunbers 58 to 423 in SEQ ID
NO 86, (c) a nucleotide sequence represented by nucl eoti de nunbers 58 to
423 in SEQ ID_NO. 88, (d) a .nucleotide sequence represented by nucleotide
nunber s 58 PolZ25YPS SESFBINGLINT UndRICPnk| &t iRRA%equence
conprising a pol ynucl eotide which hybridizes_to a pol ynucl eotide consisting
of a nucl eot i d&hgeqidemtaPesnpI¥nerts y Benapiortlt hanlhibPEdEFde "§&Guences
(a) to (d) under stringent conditions; and a nucl eoti de sequence sel ected
from t hedgteupivedsi sushggof  f) Mousec| enendel gBgliendes atemiarent &d thy

nucl eotide nunbers 61 to 384 in SEQID NGO 70, (g) a nucleotide sequence

r epr esent(a@dnipf acteirest bySematear €061 1ttgl.384 As BEGsUDtNGhg 2 sotlypes

nucl eoti de sequence represented by nucl eotide nunbers 61 to 384 in SEQID
NO 74, ¢if) a thecl ecantdebodigsencéderdpedsentfaxbipy nubéeot adeir®@TenRs 61 to
384 in SEQ ID NO 76, (j) a nucleotide sequence represented by nucl eoti de
nunber s Ghtli®od§4 priddIQRrdPhOr i d8makk)L A, maGl BO1 | 43 ;seqHancEl ¥ epresent ed
by nucl eotide nunbers 61 to 384 in SEQ ID NO 80, (1) a nucleotide sequence
represented by teualieRld de Mahei@L1l to 384 in SEQ ID NGO 82, and (m a
nucl eoti de sequence conprising a pol ynucl eotide which hybridizes to a

pol ynucl eoti de consisting of a nucl eotide sequence conpl enentary to any of
t he nucl eotide sequences (f) to (1) under stringent conditions. [C aim 23]

The pol y@‘ﬁ'@%@e@%r@‘%@&ﬁpid}g ddhdd B % n M &4y, conpri ses nucl eot i de

sequences sel ect fromthe group consisting of" : a nucl eotide sequence

represent ed by <ucleqtde QUTHELS 58/ 0,423 11 SEQ DO A4 and 2.

nucl eoti de sequence represent ed by nudcl eot rdé nunbers in SEQ I D
NO 70; a_nucl eotide sequence represented. by nucleoqtide nunbers. 58 to 423
'n SEQ | DING "EHSEniMBLRUEF Aot BE 2 AMIEITT e RvEd 15 TR st fe
nunbers 61 to 384 in SEQ LD NO 72, nucl eoti de_sequence represented by
nucl eot | FEPRERGEASR G54hE e&‘é‘ngﬁrSE@E‘BrW E038nq & Tuct B Mg o nce
represented by nucl eotide nunbers 61 to 384 in SEQ ID NO 74; a nucleotide
sequence fPEprESERSY B3t i nunbers 58 to 423 in SEQ ID NO 84 and a

nucl eoti de se?uence represented by nucl eotide nunbers 61 to 384 in SEQ ID
NO 76; d9%3&&leotide sequence represented

The mouse ascites was prepared as follows. First,
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by nucl eotide nunbers 58 to 423 in SEQ ID NO 84 and a nucl eoti de sequence
represented by nucl eotide nunbers 61 to 384 in SEQ ID NO 78; a nucleotide
sequence represented by nucl eotide nunbers 58 to 423 in SEQ ID NO 84 and a
nucl eoti de sequence represented by nucl eotide nunbers 61 to 384 in SEQID
NGO 80; a nucl eotide sequence represented by nucl eotide nunbers 58 to 423
in SEQ ID NO 84 and a nucl eoti de sequence represented by nucl eoti de
nunbers 61 to 384 in SEQ ID NGO 82; a nucl eotide sequence represented by
nucl eot i BALRBURBEES -58/ 03 4L£3.EAJSEQN, DING- )90iged a& Audtloesdt veekseqdence
represented by nucl eotide nunbers 61 to 384 in SEQ ID NO 70; a nucleotide
sequenceagepwegentteealine dn il tdotp dies ramd e frsa BB 4 ot U28d | hy SEQgmB RG. ,90 and a
nucl eoti de sequence represented by nucl eotide nunbers 61 to 384 in SEQ I D
NGO 72; atdugl eciridleasequentmuteps esertked by hybredonde washeds wagdn o 423
in SEQID NO 90 and a nucl eotide sequence represented by nucl eotide
nunbers phyb00384iical1SE 1mk NAs Vifiplanted wiltt @Dt hd & ISRIMENECE casRrgsent ed
by nucl eotide nunbers 58 to 423 in SEQ ID NGO 90 and a nucl eoti de sequence
represenged; by mutlwlt1§i§gékum§e 61 @384 ith SEQebRsNOLhEb g skPraism 24]
The pol ynucl eoti de according to claim22 or 23, which conprises nucleotide

sequencegceghtheddl r oM thge Ir Mok OS] SIHNG Of wa NUC19QIHHdRy seqence
represented by nucl eotide nunbers 58 to 1413 i'n SEQ ID NO 84 and a

! ot decpeausRac kel aseny of, iy PUELED 0% EHONAIR L AP pBR9. A1SPR | D

NG 70; “a nucleoti uence'r esent el by nucleotl ers to 1413

in SEQ I d_a j n S e . U ot | de
nunber s gigggsgéﬁgnasﬁ%g?ﬁqﬁg q%f;%%g%ﬁlué%e%ﬁq{ d%s%eﬁg?l%l%%’}g%%%t ed by
nucl eot i ciig gg;ﬁoers 58 to 1413 in SEQ ID NO 84 and a nucl eoti de sequence

r epr esent d nucl eoti de nunbers 61, to 699 in SEQ ID NO . 74; a nucleotide
sequence repreg nt ﬁd tg}r(l nucl eot.ide nunbers 58 to 1413 in SEQ._ID NO 84 and
a nucl eotide s Eﬁe ¥RTAERMEs SIS TS, THREEM TIRE nimBePESBITFY 86§479n SEQ I D
NO 76; a _nucl eotide sequence represented by nucl eotide nunbers 58 to 1413
in SEQ I BENBL N84 MATN EA Flier @S LY ?éé?ﬁé’ﬁ@élcre@pr%%‘éni ed Be UL LEsETGe
nunbers 61 to 699 in_SEQ ID NO 78; a nucl eotide sequence represented by
nucl eot i HBSRABEPENSB AT CRNG & OSHIR MBING a Bz @ PRRHIsst] ggcep§uence
represented by nucl eotide nunbers 61 to 699 in SEQ ID NO 80; a nucleotide
sequencethapr €senacglby H¥ucrevthd¥edirmeFs (BgnufatsugednbSEQLENCROL 84 and
a nucl eoti de sequence represented by nucl eotide nunbers 61 to 699 in SEQ ID
NO 82; Tepbobéopide,sequence#fepbbiented yeduakbedthedeneditmer s 38et o 1413
in SEQID NO 90 and a nucl eotide sequence represented by nucl eotide
nunbers 6411ec688 016Gl BuperndBane Was! £D1 t see§ atenesh rL.asepmed by
nucl eotide nunbers 58 to 1413 in SEQ ID NO 90 and a nucl eoti de sequence

repr esentedtby, ndglde adHed erewiibei 8g 6hat 8699 WasSERLD N 5 73raztAug eoti de
sequence represented by nucl eotide nunbers 58 to 1413 in SEQ ID NO: 90 and

a nucl eohhdersaquenee aneRHRICNRE- 1P Jauclgpt i de nunbers 61 to 699 in SEQ
I D NO 74; and a nucl eoti de sequence represented by nucl eotide nunbers 58
to 1413 ifp186R | D NO 90 and a nucl eotide sequence represented by

nucl eot i o[le nunbers 61 to 699 in SEQ ID NO 76. [C ai m 25] The

pol ynucl eoti derggcgrdy ) e%%g%”%u?ffigé 1@% %“&f@fmi%%‘bldﬁﬂ ?Bt‘é%%rdi S€S

nucl eoti de sequences s romi oup consisting a nucleotide

by 520 | BGanr £2H SErs A8 BTl AdERTR A5 -LER R B ana &

nucl eoti ge_sequenge represent ed SEQ | ). 72, a nucl eotide sequence
represenggaiﬂigeg T2 .lgﬁg a‘?ﬁl%r 3—ed(:§2t]1|\,‘do’elos%d1?er45‘é-‘%§%rcé:§’é:rﬁ(£ Yhy SEQ
ID NO 74; .a nucleotide se ue,ncei represented_by SEQ ID NO, 84 and a

nucl eot i ﬁ%lgéaache F@ﬁp€§g’rﬁl€@ by TGS ES%: 2 RDEPELRFEE seffence
represented by SEQ ID_NO, 84 and a nucl eoti de _sequence represented by SEQ
ID NO 78FormKbcfedtidetdaquenict $epr Bsent¥d Hy t5ED Morks et afyRe

nucl eoti de sequence represented by SEQ ID NO 80; a nucl eotide sequence

r epr esent@a@ngfascorep NOGEBHeahihgant d kvt e e Sve@ TS riesont edby SEQ

I D NO 82; a nucleotide sequence represented by SEQ ID NO 90 and a

nucl eot i theseggenod téer dsamteld Ipl SEQ M@ rJoein Auctbet slersdgqgence
represented by SEQ ID NO 90 and a nucl eoti de sequence represented by SEQ
ID NO 72; a nucleotide sequence represented by SEQ ID NO 90 and a

nucl eoti de sequence represented by SEQ ID NO 74; and a nucl eoti de sequence
represented by SEQ ID NO 90 and a Ryel eotide sequence represented by SEQ
ID NO 76. [d aim 26] An expression vector conprising a

pol ynucl eoti de according to any one of clainms 19 to 25. [d ai m 27] A
host cell, which is transformed with the expression vector according to
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An antibody or a functional fragnent of the antibody, characterized by
bei ng obtai ned by the production nmethod according to claim29. [C aim 31]
The functional fragnent of the antibody according to claim 30, wherein the
functional fragnent is selected fromthe group consisting of Fab, F(ab)2,
Fab' and Fv. [d aim 32] The anti body or a functional fragnent of

t he anti body according to any one of clains 1 to 18, 30, and 31, wherein
the nodification of a glycan is regulated to enhance an anti body-dependent
cel | ul ar m@yeaigli Eoncaantikedy umifhag]ion was dalphadneecutiald wisihpositi on
characterized by conprising at | east one of the antibodies or functional
fragment & bfintheagabuiffedi d8 ¥ctercdi ng .SoMclhdiywsnk,t @HLS,. 9and a3@d tthe32.

[ O ai m 34] The pharnaceutical conposition according to claim 33,

whi ch i sresultieat sojubidumns addedl fo3d]jcolumn, tAephathacsiliundlvas
conposition for treating a tunor characterized by conprising at |east one

of the amtishedi estar thansihemay busgEEntSoDiowde@ Wptdhadies wacgondiing to
claims 1 to 18 and 30 to 32 and at | east one therapeutic agent for cancer.

[Caim3f]citric adhe @haumageut baathe WMASH Hae ,a8e0FHENGL 0 A /i@ 34 or
35, wherein the tunor is cancer. [C aim 37] The pharmaceuti cal

conposi t heRragcondbpe1betCl gime 36(cihefRi It HNE L arCRHdrhd MY CaREES
breast cancer ,  Pr ostate cancer, pancr eat1 ¢ cancer, col orectal cancer , a

T honeal o G, S0 5 AN o LA 18 e SHATRERERer
column, and the column was washed with PBS, followed by elution
with 2 M Arginine-HCl (pH 4.0).

After the eluted antibody solution was neutralized, the
buffer was exchanged with PBS.
[0167]

The concentration of the antibody was obtained by eluting
the antibody bound to POROS G 20 um Column PEEK, 4.6 mm x 100
mm, 1.7 ml (Applied Biosystems, Inc.) and measuring the
absorbance (0.D. 280 nm) of the eluate. Specifically, an
antibody sample diluted with PBS was added to POROS G 20 um
equilibrated with an equilibrating buffer (30.6 mM sodium
dihydrogen phosphate/12 ag., 19.5 mM monopotassium phosphate,
0.15 M NaCl, pH 7.0). Then, the column was washed with the
equilibrating buffer, and the antibody bound to the column was
then eluted with an eluent (0.1% (v/v) HCl, 0.15 M NaCl). The
peak area of the absorbance (0.D. 280 nm) of the eluate was
measured, and the concentration was calculated according to

the following equation:
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[ Cl ai m 38] A nethod of treating a tunor, characterized by

adm ni stering at |east one of the antibodies or functional fragnments of the
anti bodi es according to clainms 1 to 18 and 30 to 32 to an individual.

[ C ai m 39] A nmethod of treating a tunor, characterized by

adm nistering at |east one of the antibodies or functional fragnments of the
anti bodi es according to clains 1 to 18 and 30 to 32 and at | east one

t herapeuti c agent for cancer sinultaneously, separately, or sequentially to
an indi vild4&RI [ ai m 40] The treatnment nethod according to claim 38
or 39, wherein the tunor is cancer. [Caim41] The treatnment method
accordi ng to cfaehaendrawhenepfi ahtibedyesampleunpgdaider, (Peaksareancer,
prostate cancer, pancreatic cancer, colorectal cancer, a nelanom, |iver
cancer, oVaantibcdncampldladddPeaingeea of arsHr arne etarezophdpeabncancer,
or kidney cancer. FP1214_Sequence Listing(4312173_1). TxT SEQUENCE LI STI NG
<110> Dargchi ) Sagkyochorpatyn di pefedernt20st Antid rdB{mgFmantt bodyit£d30>
DSPCT- FP1214 <150> JP 2011-097645 <151> 2011-04-25 <150> US 61/478878 <151>
2011- 04- 2acede03:9%ampi@> Patentin version 3.4

Further, the concentration of endotoxin contained in the
obtained antibody was measured using Endospecy ES-50M Set
(Seikagaku Corporation, #020150) and an endotoxin reference
standard CSE-L Set (Seikagaku Corporation, #020055) and was
confirmed to be 1 EU/mg or less. The resulting antibody was

used in the subsequent experiment.

Example 4. Properties of anti-B7-H3 antibody
4)-1 ADCP activity
1.5 mL of thioglycollate was administrated in the
abdominal cavity of a Balb/c-nu/nu mouse (female, at 6 to 10
weeks of age) (Charles River Laboratories Japan, Inc.). 5 Days
thereafter, macrophages were collected from the abdominal
cavity. The macrophages were added to a 24-well plate at 500
uL/well (1 x 10° cells/well) and cultured overnight at 37°C.
The thus prepared macrophages were used as effector cells.
The labeling of NCI-H322 cells to be used as target cells
was performed using PKH26 dye labeling kit (Sigma Co., Ltd.)
The target cells were detached with TrypLE (Invitrogen

Corporation) and washed twice with PBS. The cells were
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<210> 1 <211> 46 <212> DNA <213> Artificial Sequence <220> <223> PCR pri ner
<400> 1 ctatagggag acccaagctg gctagcatgc tgcgtcggcg gggcagde <210> 2 <211>
66 <212> DNA <213> Artificial Sequence <220> <223> PCR priner <400> 2
aacgggccct ctagactcga gcggccgctc aggctatttc ttgtccatca tcttctttgc60

t gt cag66

suspended in Diluent C at 1 x 10’ cells/ml. PKH26 dye stock
(1 mM) was diluted to 8 puM with Diluent C, and immediately
thereafter, the diluted dye solution was added thereto in an
amount equal to that of the cell suspension. The resulting
mixture was left at room temperature for 5 minutes. Then, 1
ml of serum was added thereto, and further, a medium with serum
was added thereto, and washing was performed twice. The thus
prepared cells were used as the target cells.

[0169]

The antibody obtained in Example 3) -6 was diluted to 20
pug/ml with a culture solution. Subsequently, the target cells
obtained in Example 4)-1-1 were dispensed at 2 x 10° cells/100
pl/tubé and mixed. The resulting mixture was left to stand
on ice for 30 minutes. The supernatant was removed, and the
cells were washed twice with a culture solution and suspended
in 500 pl of a culture solution. The supernatant was removed
from the effector cells, and the celis having been treated with
the antibody and suspended in the culture solution were added
thereto and mixed therewith. Then, the cells were cultured
for 3 hours in a CO, incubator. Thereafter, the cells were
detached with Trypsin-EDTA and collected. To the collected
cells, an FITC-labeled anti-mouse CDl1llb antibody (Becton,
Dickinson and Company, Ltd.) was added, and the resulting
mixture was left to stand on ice for 30 minutes. The

supernatant was removed, and the cells were washed twice with
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<210> 3 <211> 21 <212> DNA <213> Artificial Sequence <220> <223> PcR pri ner
<400> 3 cgcaaat ggg cggtaggcgt g21 <210> 4 <211> 18 <212> DNA <213>
Artificial Sequence <220> <223> PCR priner <400> 4 tagaaggcac agtcgaggl8

a culture solution. The collected cells were suspended in 300
pl of a culture solution and analyzed by FACS Calibur (Becton,
Dickinson and Company, Ltd.). In the CDllb-positive
macrophages, a PKH26-positive fraction was evaluated as
phagocytosis-positive cells (n=3).

[0170]

As a result, as shown in Fig. 1, L7, L8, L1l, M30, and
M31 induced the phagocytosis of the NCI-H322 cells by
macrophages to give a percentage of phagocytosis of 48.0+0.9%,
52.3 + 1.1%, 57.1 = 2.5%, 61.9 * 2.1%, and 57.7 * 3.0%,
respectively. Accordingly, it was shown that L7, L8, L11l, M30,
and M31 antibodies have ADCP activity against NCI-H322 cells.
[0171]

In the same manner, commercially available anti-B7-H3
antibodies were obtained and the ADCP activity thereof was
measured. A rat anti-human B7-H3 antibody MIH35 (eBioscience
Company) , a mouse anti-human B7-H3 antibody 185504 (R&D Systems,
Inc.), MIH42 (Serotec Co., Ltd.), and DCN70 (Biolegend Company)
were obtained. It was confirmed that these antibodies bind
to B7-H3 in the same manner as in Example 3)-3. By using these
antibodies, the ADCP activity was measured by the above method.

| As a result, as shown in Fig. 2, when being added at 1
pg/ml, MIH35, MIH42, and DCN70 induced the phagocytosis of the

NCI-H322 cells by maérophages to give a percentage of

phagocytosis of 4.2%, 8.2%, and 10.8%, respectively.
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<210> 5 <211> 1815 <212> DNA <213> Hono sapi ens FP1214_Sequence
Listing(4312173_1). TXT <400> 5 atgctgcgtc ggcggggcag ccctggcatg ggtgtgcatg
t gggt gcagc cct gggagca60 ctgtggttct gcctcacagg agccctggag gtccaggtcc
ct gaagaccc agtggtggcal20 ctggtgggca ccgatgccac cctgtgectge tccttctcce
ctgagcctgg cttcagcct gl80 gcacagctca acctcatctg gcagctgaca gataccaaac
agctggtgca cagctttget 240 gagggccagg accagggcag cgcctat gcc aaccgcacgg
ccctcttccc ggacctgetg300 gcacagggca acgcatccct gaggctgcag cgcgtgcegtg
t ggcggac@acgggéagdvt c360 Rt yeveayedgabest dd 3 gatMIkyyc agdgPCydég
t cagcctgca ggt ggccgcet 420 ccctactcga agcccagcat gaccctggag cccaacaagg
acct gcggeshabgygdcadgdpsd gogddER @ tdgtiggt-ccag ct accaggge taccct gagg
ctgaggtgtt ctggcaggat 540 gggcagggtg tgcccctgac tggcaacgtg accacgtcgce
agat ggccaa cgaBragggbéBé results, it was shown that the M30 clones
recognizing B7-H3 obtained by screening have a markedly higher
ADCP activity than the commercially available B7-H3

antibodies.

4)-2 ADCC activity
4)-2-1 Preparation of effector cells

The spleen was aseptically excised frqm a nude mouse
CAnN.Cg-Foxnl™/CrlCrlj (Charles River Laboratories Japan,
Inc.). The excised spleen was homogenized with two slide
glasses, and subjected to a hemolysis treatment using BD Pharm
Lyse (manufactured by BD Biosciences, Ltd. #555899). The thus
obtained spleen-cells were suspended iﬁ phenol red—free.RPMI
1640 (manufactured by Invitrogen Corporation) containing 10%
Fetal Bovine Serum, Ultra-low IgG (manufactured by Invitrogen
Corporation) (hereinafter abbreviated as “ADCC medium”), and
the cell suspension was passed through a cell strainer (pore
size: 40 um, manufactured by BD Biosciences, Ltd.). Then, the
viable cells were counted by a trypan blue dye exclusion assay.
After the spleen cell suspension was centrifuged, the medium
was removed, and the cells were resuspended in the ADCC medium
at a viable cell density of 1.5 x 10’ cells/ml and used as

effector cells.
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ttgtttgatg
ct ggt gcgcea
agaagcccca
ggcaccgatg
ct caacctca
cgggaccagg
ggcaat gcat
ttcgt gagca
t cgaagccca

t gcacagcat
accccgt gct
caggagccgt
ccaccct gcg
t ct ggcagct

cctgecggytg
gcagcaggat
ggaggt ccag
ctgctccttc
gacagacacc

gcagcgcct a t gccaaccgce

ccct gaggct
tccgggattt
gcat gaccct

gcagcgcegtg
cggcagcgct
ggagcccaac

gt gct gggt g
gcgcacagct
gt ccct gagg
t cccccgagce
aaacagct gg
acggccct ct
cgt gt ggcgg
gccgt cagec
aaggacct gc

caaat ggcac
ct gt caccat
acccggt ggt
ctggcttcag
tgcacagttt
t cccggacct
acgagggcag
t gcaggt ggc
ggccagggga

ct acagct gc660
cacaccccag720
ggccctagt g780
cct ggcacag840
caccgaaggc900
gct ggcacaa960
cttcacctgc 1020
cgctccctac 1080
cacggtgacc 1140

at cacgt gél -2eagerepaygagggot efcthrgaggcegdgg t gttct ggca
ggtgtgcccc tgactggcaa cgtgaccacg tcgcagatgg ccaacgagca
gat gt gcaca gcgBtcHgegxgygeggiggt g ggBgcgaalsgcacaracag cagdct ggtngt820
cgcaaccccg tgctgcagca ggatgcgcac ggctctgtca ccatcacagg gcagcctat gl1380
acattccceectagagganefegtedgbgaceelliggpgepgtedt ghcthecktamat ngaaetrgd440
ctggtggccc tggetttcgt gtgctggaga aagat caaac agagct gt ga ggaggagaat 1500
gcaggagci § Bgganicagpas hegegegegeegaaddrt e0psagacagr ebk geaited e£g14560
aaacactctg acagcaaaga agat gatgga caagaaatag cctgagcggc cgccactgtg 1620

ctggatatgg Qaéﬁa@?bécw%Q%ﬁQéﬁﬂﬁﬂiQﬁhﬁgtgﬂﬁtFE@Q@Q&E&Qﬂiﬁ@CRﬁﬁgCEB1680
aagtttaaac cgctgatcag cctcgactgt gccttctagt tgccagccat ctgttgtttgl740

cceetcecceengiges EﬁCtcbgg%%%kg%%)agg&ﬂ?CQﬁhafccfE%&%ﬁén&é&Cciﬁat%0%800
aaat gaggaa attgci815 Page 2

FBS-containing RPMI 1640.

ggat gggcag 1200
gggcttgttt 1260

The cells (4 x 10° cells) of each
type were mixed with chromium-51 (5550 kBg) sterilized through
a 0.22 uym filter, and labeling was performed for 1 hour under
the conditions of 37°Cand 5% CO,. The labeled cells were washed
three times with 10% FBS-containing RPMI 1640 (Invitrogen

Corporation), and the cells were resuspended at 2 x 10° cells/ml

in the ADCC medium and used as target cells.

4)-2-3 °'Cr release assay
The target cells at a cell density of 2 x 10°> cells/ml
were dispensed at 50 pl/well in a 96-well U-shaped bottom

microplate. 50 ul of M30 or an isotype control antibody (mIgG2a)

(eBioscience Company) was added thereto, diluted with the ADCC
medium so that the final concentration of the antibody after
adding the effector cells was 2.5 ug/ml. Then, the plate was
left to stand at 4°C for 1 hour.

Thereafter, 100 pul of the

effector cells at a cell density of 1.5 x 10’ cells/ml were

added thereto, and the cells were cultured overnight under the

123



FP1214 Sequence Listing(4312173_1).TxT <210> 6 <211> 534 <212> PRT <213>
Honmo sapi ens <400> 6 Met Leu Arg Arg Arg Gy Ser Pro Ay net Ay val H's
val Gy Ala 151015 Ala Leu Gy Ala Leu Trp Phe Cys Leu Thr Ay Ala Leu Gu
Val G n 202530 Val Pro GQu Asp Pro Val Val Ala Leu Val Gy Thr Asp Ala Thr
Leu 354045 cys cys ser Phe ser Pro Qu Pro Gy Phe ser Leu Ala Gn Leu Asn
505560 Leu Ile Trp G n Leu Thr Asp Thr Lys G n Leu Val H's Ser Phe Al a
65707580 Au Ay G@n Asp Gn Gy Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe
859095 conditions of 37°C and 5% CO,. On the next day, the supernatant

was collected in a LumaPlate (manufactured by PerkinElmer,
Inc.), andgamma radiation emitted therefrom was measured using
a gamma counter. The percentage of cell lysis caused by the
ADCC activity was calculated according to the following
equation.
[0172]

Percentage of cell lysis (%) = (A-B) / (C-B) x 100

A: Radiation count from the sample-well

“Bt AVerage spontaneous radiation emission count (from
wells to which the antibody and the effector cells were not
added) (n=3). The same procedure as that for the sample well
was performed except that the ADCC medium was added in an amount
of 50 pl at the time of adding the antibody and in an amount

of 100 pul at the time of adding the effector cells.

[0173]

C: Average maximum radiation emission count (from wells
in which the target cells were dissolved with a surfactant)
(n=3) . The same procedure as that for the sample well was
performed except that 50 pl of the ADCC medium was added at

the time of adding the antibody and 100 pl of the ADCC medium

containing 2% (v/v) Triton X-100 was added at the time of adding
the effector cells.
[0174]

The data shown are an average of triplicate measurements,
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Pro Asp Leu Leu Ala Gn Gy Asn Ala Ser Leu Arg Leu G n Arg Val 100105110
Arg val Ala Asp Qu Ay Ser Phe Thr cys Phe val ser Ile Arg Asp 115120125
Phe Gy Ser Ala Ala Val Ser Leu Gn Val Ala Ala Pro Tyr Ser Lys 130135140
Pro Ser Met Thr Leu Qu Pro Asn Lys Asp Leu Arg Pro Ay Asp Thr
145150155160 Val Thr Ile Thr Cys Ser Ser Tyr Gn Ay Tyr Pro Gu Ala Qu
val 165170175 Phe Trp G n Asp Ay Gn Ay Val Pro Leu Thr Gy Asn Val Thr
Thr 180185190 Ser G n net Ala Asn Qu Gn Gy Leu Phe Asp Val H's Ser Ile
Leu 195280405hAegrval b¥ak teprddentilsdansiar@ geThatTpnsSerTBy P vedu¥al Arg
Asn 210215220 Pro val Leu Gn Gn Asp Ala His Ser Ser val Thr Ile Thr Pro
Gn was calculated using Student’s t-test. The measurement
results are shown in Fig. 3.

As a result, M30 exhibited cell lysis activity with a
percentage of cell 1lysis of 31.6 * 3.3% against the
B7-H3-expressing 293 cells, and therefore, it was shown that
the M30 antibody has ADCC activity against the B7-H3-expressing

293 cells.

4)-3 CDC activity

An experiment was performed in the same manner as in
Example 2)-3-1. As the cells for use in the evaluation,
NCI-H322 cells were used. Each of the anti-B7-H3 antibodies
(L7, L8, L11, M30, and M31l) obtained in Example 3)-6 and an
isotype control antibody (mIgG2a) diluted with 10%
FBS-containing RPMI 1640 (containing antibiotics: penicillin
and streptomycin) was added so that the final concentration
of the antibody after adding complement was 25 pg/ml, and the
resulting mixture was left to stand at 4°C for 1 hour. Thereto
was added rabbit complement (manufactured by Cedarlane
Laboratories, #CL3051) diluted to 30% with RPMI 1640 so that
the final concentration of the complement was 5%, and the
resulting mixture was incubated for 1 hour under the conditions

of 37°C and 5% CO,. Then, the mixture was left to stand at room

temperature for 30 minutes. In order to measure the cell
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225230235240 FP1214 Sequence
Listing(4312173 1). TXT Arg Ser Pro Thr Ay Ala Val Qu Val @d@n val Pro GQu
Asp Pro Val 245250255 Val Ala Leu val @y Thr Asp Ala Thr Leu Arg Cys Ser
Phe Ser Pro 260265270 Gu Pro Ay Phe ser Leu Ala G n Leu Asn Leu Ille Trp
A n Leu Thr 275280285 Asp Thr Lys G n Leu Val H's Ser Phe Thr u Gy Arg
Asp G n Ay 290295300 Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe Pro Asp Leu
Leu Ala A n 305310315320 Gy Asn Ala Ser Leu Arg Leu G n Arg Val Arg val
Al a Asp Giabalytg25330335 - Fe Tuniogscepne GelllSeviabel ey Asgarhe Gy
Ser Ala Ala val 340345350 Ser Leu Gdn Val Ala Ala Pro Tyr ser Lys Pro ser
nmet Thr WeenGfectured by Promega Corporation) was added thereto in an
amount equal to that of the culture solution, and the resulting
mixture was stirred at room temperature for 10 minutes.
Thereafter, the amount of luminescence was measured using a
plate reader. The cell viability was calculated according to
the following equation.
[0175]
Cell viability (%) = (a-b) / (c-b) x 100
a: Amount of luminescence from the sample well
b: Average amount of luminescence of background (from
wells to which the cells and the antibody were not added) (n=3).
The same procedure as that for the sample well was performed
except that an equal amount of 10% FBS-containing RPMI 1640
(containing antibiotics: penicillin and streptomycin) was
added in place of the cell suspension at the time of cell seeding
and 10% FBS-containing RPMI 1640 (containing antibiotics:
penicillin and streptomycin) was added in an amount equal to
that of the antibody dilution solution at the time of adding
the antibody.
[0176]
c: Average amount of luminescence from wells to which
the antibody was not added (n=3). The same procedure as that

for the sample well was performed except that 10%

FBS-containing RPMI 1640 (containing antibiotics: penicillin
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355360365 Pro Asn Lys Asp Leu Arg Pro Ay Asp Thr val Thr he Thr Cys Ser
370375380 ser Tyr Arg Gy Tyr Pro Qu Ala Qu val Phe Trp Gn Asp Ay Gn
385390395400 Ay Val Pro Leu Thr Gy Asn Val Thr Thr Ser G n Met Ala Asn

du
Al a
Asp
Pro
Leu
Ser

405410415 G n Gy Leu Phe Asp Val H's Ser val Leu Arg val val Leu Ay
420425430 Asn Gy Thr Tyr Ser Cys Leu Val Arg Asn Pro Val Leu Gn Gn
435440445 Ala Hs Ay Ser vVal Thr Ile Thr Ay Gn Pro Met Thr Phe Pro
450455460 G u Ala Leu Trp val Thr Val Gy Leu Ser val Cys Leu Ile Ala
4654304 7SUBePteny gan) AVas ladfed 4 rPRa yEpunysequdl &g dhat Kfethgs @ n
Cys 485490495

antibody dilution solution at the time of adding the antibody.

[0177]

The measurement results are shown in Fig. 4. The data
shown are an average of triplicate measurements, and the error
bars represent standard deviations. As a result, the control

antibody, L7, L8, L11l, M30, and M31 induced a decrease in cell

oe

viability of the NCI-H322 cells to 101.5 + 3.3%, 6.3 £ 4.2%,
13.6+9.1%, 7.2+1.4%, 7.5+£1.8%, and12.81+2.0%, respectively,
in the presence of complement. Therefore, it was shown that

the L7, L8, L1l1, M30, and M31 antibodies have CDC activity

against the NCI-H322 cells.

4) -4 Determination of binding domain

It was examined as to which domain of B7-H3 M30 binds
by a flow cytometric method in the same manner as in Example
3)-3. The NIH—3T3 cells transfected with each of the
expression vectors for B?—H3 partial proteins prepared in
Example 1)-1-3 were used.

As a result, as shown in Fig. 5, it was confirmed that
M30 binds to B7-H3 IgCl, B7-H3 IgC2, B7-H3 IgC1l-V2-C2, and B7-H3
Igv2-C2. M30 did not bind to B7-H3 IgVl and B7-H3 IgV2.

From these results, it was shown.that M30 binds to the
Cl domain (the amino acid sequence represented by amino acid

numbers 140 to 244 in SEQ ID NO: 6) and the C2 domain (the amino
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Gu Qu Ju Asn Ala Ay Ala Qu Asp Gn Asp Gy Gu dy du dy 500505510
FP1214 Sequence Listing(4312173 1).TXT Ser Lys Thr Ala Leu G n Pro Leu Lys
H s Ser Asp Ser Lys G u Asp 515520525 Asp Ay Gn GQu Ile Ala 530 <210> 7
<211> 59 <212> DNA <213> Artificial Sequence <220> <223> PcR primer <400> 7
ggggacaagt ttgtacaaaa aagcaggctt caccatgctg cgtcggcggg gcagccct g59 <210> 8
<211> 43 -

acid sequence represented by amino acid numbers 358 to 456 in
SEQ ID NO: 6) of B7-H3. 1In the same manner, it was also shown
that L8, L11l, and M31 bind to the Cl domain and the C2 domain,
and L7 binds to the V1l domain (the amino acid sequence
represented by amino acid numbers 27 to 139 in SEQ ID NO: 6)
and the V2 domain (the amino acid sequence represented by amino
acid numbers 245 to 357 in SEQ ID NO: 6).
[0178]

Accordingly, it was shown that M30 recognizes an epitope
in the IgCl domain and/or the IgC2 domain, each of which is
a domain in the B7-H3 extracellular domain, and binds to the

IgCl domain or the IgC2 domain or both.

4) -5 Antigen specificity

The antigen specificity of M30 was examined by a flow
cytometric method in the same manner as in Example 3)-3.

293T cells transfected with each of the expression
vectors for the CD80, CD86, B7-RP-1, B7-H1, B7-DC, and B7-H4
proteins, which are B7 family proteins, prepared in Example
1)-1-4 were used.

As a result, it was shown that M30 does not bind to CD80,
CD86, B7-RP-1, B7-H1l, B7-DC, and B7-H4, which are B7 family

molecules.

Example 5. In vivo antitumor effect
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<212> DNA <213> Artificial Sequence <220> <223> PcR priner <400> 8
ggggaccact ttgtacaaga aagctgggtc ggctatttct tgt43 <210> 9 <211> 948 <212>
DNA <213> HOMO sapi ens <400> 9 at gctgcgtc ggcggggcag ccctggcatg ggtgtgcatg
t gggt gcagc cctgggagca60 ctgtggttct gcctcacagg agccctggag gtccaggtcc -

ct gaagaccc agtggtggcal20 ctggtgggca ccgatgccac cctgtgctgce tccttctccce
ctgagcctgg cttcagcctgl80 gcacagctca acctcatctg gcagctgaca gataccaaac
agctggtgca cagctttgct 240 gagggccagg accagggcag cgcctat gcc aaccgcacgg

ccct ct t cBe-§gancvirrgan0 ifuncaggdde cac glaaddt- Byadiic tagddidoatic gt gecgt g
t ggcggacga gggcagcttc360 acctgcttcg tgagcatccg ggatttcggc agcgctgcecg

t cagcct gca ggtygceyska20ettet eete e taciveddtetm gaceditggay fdeckabaagg
acct gcggcc aggggacacg480

trypsin treatment, and then suspended in 10% FBS-containing
RPMT 1640 (Invitrogen Corporation), followed by
centrifugation, and the supernatant was removed. The cells
were washed twice with the same medium, and then suspended in
physiological saline (manufactured by Otsuka Pharmaceutical
Co., Ltd.). Then, the cells were implanted subcutaneously in
the axillary region of each of a group of BALB/cAJcl-nu/nu (CLEA
Japan, Inc.) mice at 6 weeks of age at a dose of 1 x 10’
cells/mouse. The day of implantation was taken as day 0, and
on days 10, 17, 24, 31, and 38, each of the L7, L8, L11, M30,
and M31 antibodies was intraperitoneally administered at a dose
of 500 upg/mouse (about 25 mg/kg). To the control, PBS was

intraperitoneally administered in a volume (500 pl) equal to

that of the antibody. The tumor volume was measured on days
10, 17, 24, 31, 38, and 45, and the antitumor effect of the
administration of the antibody was examined.

As a result, in the M30 and M31 administration groups,
the tumor growth was significantly suppressed as compared with
the PBS administration group. (The P values for M30 and M31
compared with the PBS administration group in terms of the tumor
volume on day 45 were P<0.05 and P<0.01, respectively. The
P values were calculated using Student’s t-test.). Further,

the tumor growth inhibition ratio (=100 - (average tumor volume
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gt gaccat ca cgtgctccag ctaccggggc taccct gagg ctgaggtgtt ctggcaggat 540
gggcagggt g tgcccctgac tggcaacgtg accacgt cgc agatggccaa cgagcagggce600
ttgtttgatg tgcacagcgt cctgcgggtg gtgctgggtg cgaat ggcac ctacagct gc660
ctggtgcgca accccgtgct gcagcaggat gcgcacggct ctgtcaccat cacagggcag720
cctatgacat tccccccaga ggccctgtgg gtgaccgtgg ggctgtctgt ctgtctcatt 780
gcactgctgg tggccctgge tttcgtgtge tggagaaaga tcaaacagag ctgt gaggag840
gagaat gcag gagctgagga ccaggatggg gagggagaag gctccaagac agccctgcag900 Page 5
FP1214_ SéguamciebofiytadmyidBavna8ian  adurkt Ct (Gasaa gt ttormgpat ¥9 lea@agaagat
gat ggacaag aaat agcc948 <210> 10 <211> 316 <212> PRT <213> Honp sapi ens
<400> 10PRBtadeindsgrit joArgr@hy) serltRr)ood dage4t5Ay tted ddsse wdl LA,y Al a
151015 Ala Leu Gy Ala Leu Trp Phe cys Leu Thr Ay Ala Leu Gu Val Gn
202530 L8, L11, M30, and M31 was -16.1%, 0.2%, 25.5%, 47.2%, and 58.2%,

respectively. Accordingly, the M30 and M31 antibodies were

observed to have a very strong antitumor effect in vivo (Fig.

6).

[0179]

From the above results, it was revealed that the M30 and
M31 antibodies are antibodies which recognize a B7-H3 antigen

and exhibit an antitumor effect.

5)-2 In vivo antitumor effect under conditions of depletion
of macrophages

In order to deplete macrophages in vivo,
clodronate-encapsulated liposomes were produced. It has been
reported that by administering 'clodronate—encapsulated
liposomes in vivo, macrophages in vivo are depleted (Journal
of immunological methods 1994, wvol. 174, pp. 83-93).
According to the method in this report,
clodronate-encapsulated liposomes were produced and used in
the following experiment.
[0180]

NCI-H322 cells were detached from a culture flask by a
trypsin treatment, and then suspended in 10% FBS-containing

RPMI 1640 (Invitrogen Corporation), followed by
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Val Pro Qu Asp Pro Val Val Ala Leu Val Gy Thr Asp Ala Thr Leu 354045 Cys
Cys Ser Phe Ser Pro Au Pro Ay Phe Ser Leu Ala G n Leu Asn 505560 Leu Ile
Trp G n Leu Thr Asp Thr Lys G n Leu Val H s Ser Phe Ala 65707580 Qu Gy
Gn Asp An Ay Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe 859095 Pro Asp Leu
Leu Ala Gn Ay Asn Ala ser Leu Arg Leu G n Arg val 100105110 Arg val Al a
Asp Qu Ay ser Phe Thr Cys Phe val Ser Ile Arg Asp 115120125 Phe Ay Ser
Ala Ala Val ser Leu Gn val Ala Ala Pro Tyr Ser Lys 130135140 Pro_Ser Met
Thr Leu CPRLPLEUBIR1PYs NP they SMRFMA-ARYy ¥&H THFCY8815018516061VEl Thr

Ile Thr Cys Ser Ser Tyr Arg Gy Tyr Pro u Ala Gu Val
were washed twice with the same medium, and then suspended in

physiological saline (PBS, manufactured by Otsuka
Pharmaceutical Co., Ltd.). Then, the cells were implanted
subcutaneously in the axillary region of each BALB/cAJcl-nu/nu
(CLEA Japan, Inc.) mouse at 6 weeks of age at a dose of 1 x
107 cells/mouse. The day of implantation was taken as day -14,
and grouping was performéd on day O.

In a group in which the macrophages in vivo in the mice
were to be depleted, the clodronate-encapsulated liposomes
were intravenously injected at a dose of 0.2 mL/mouse on days
0, 4, 7, 11, 14, 18, 21, 25, 28, and 32. Further, inthe negative
control group, PBS was intravenously injected at a dose of 0.2
mL/mouse on the same days (on days 0, 4, 7, 11, 14, 18, 21,
25, 28, and 32).

Subsequently, the M30 antibody was intraperitoneally
administered to both groups at a dose of 500 pg/mouse (about
25 mg/kg) ondays 1, 8, 15, 22, and 29. Further, as the negative
control, PBS was intraperitoneally administered to both groups
in a volume (500 pl) equal to that of the M30 antibody on the
same days (on days 1, 8, 15, 22, and 29).

The tumor volume was measured on days 0, 8, 15, 22, 29,
and 36, and the antitumor effect of the administration of the
antibody was examined (n=8).

The results are shown in Tables 1 and 2, and Fig. 7.
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165170175 Phe Trp Gn Asp Ay Gn Gy Val

Pro Leu Thr Ay Asn val

180185190 Ser G n Met Ala Asn Qu G n Gy Leu Phe Asp Val

195200205 Arg Val val

210215220 Pro val
225230235240 Page 6
Pro Pro Gu Ala Leu
Al a Leu Leu Val
Ser Cys @Pu8Hu G u

FP1214 Sequence Listing(4312173_1).TXT Pro Met Thr
245250255 Val

~Trp Val

Asn Ala Ay Ala GQu Asp dn

Thr val

Al a Leu Al a Phe Val

Gy Leu Ser

Hi s Ser val
Leu Gy Ala Asn Ay Thr Tyr ser cys Leu val
Leu Gn Gn Asp Ala Hs Ay ser val Thr

Thr Thr
Leu
Arg Asn

Ile Thr Ay Gn

Phe

Cys Leu lle

Cys Trp Arg 260265270 Lys Ile Lys G n

[Table 1]
Onday0 On day 8 On day 15
Tumor volume Average Standard Average Standard Average Standard
(mm3) deviation (mm?3) deviation (mm?3) deviation
.P .BS +.PBS 104.375 6.491581086 149 10.60828517 227.5 18.20027472
administration group
C.Io'd li N PBS 114.625 4862162585 159.375 7.676349346 318.625 26.37567704
administration group
.P ?S +.M30 103.5 7.221001118 123.625 1489958952 145 19.58497967
administration group
Clod lip + M30 104625 | 547049717 | 143375 | 1046753058 | 247.75 | 24.44947414
administration group
On day 22 On day 29 On day 36
Tumor volume Average Standard Average Standard Average Standard
(mmd) deviation {mm3) deviation (mm3) deviation
P
.P !.BS +. BS 394.75 2577772433 601.25 43.17065389 827 50.82638516
administration group
Clod lp + PBS a3625 | 235253327 | 61975 409550058 | 100275 | 78.18493415
administration group
.P.BS +.M30 186.25 25.920035 301.75 47.13610612 41525 79.84175197
administration group
Clodlip  M30 38425 | 4010644319 | 641375 | 80.12176838 | 83725 | 121349223
administration group

[0182]
In the group of PBS intravenous administration + M30
antibody administration

intraperitoneal (PBS + M30

administration group), the tumor growth was significantly
suppressed as compared with the group of PBS intravenous
administration + PBS intraperitoneal administration (PBS + PBS
administration group) serving as the negative control. To be
more specific, the P value for the PBS + M30 administration
group compared with the PBS + PBS administration group in terms

of the tumor volume on day 36 was P<0.05 (The P value was
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275280285 Asp Ay Qu Gy Gu Gy Ser Lys Thr Ala Leu Gn Pro Leu Lys HS
290295300 Ser Asp Ser Lys Qu Asp Asp Ay @n Qu Ile Ala 305 310 315
<210> 11 <211> 52 <212>

calculated using Student’s t-test.). Further, the tumor
growth inhibition ratio (= 100 - (average tumor volume in PBS
+ M30 administration group) / (average tumor volume in PBS +
PBS administration group) x 100) on day 36 was 49.8% (Table
2).

on the other hand, in the group of
clodronate-encapsulated liposome intravenous administration
+ PBS intraperitoneal administration (Clod 1lip + PBS
administration group) and the group of
clodronate-encapsulated liposome intravenous administration
+ M30 antibody intraperitoneal administration (Clod lip + M30
administration group), the suppression of tumor growth was not
observed. To be more specific, the P values for the Clod lip
+ PBS administration group and the Clod 1lip + M30 administration
group compared with the PBS + PBS administration group in terms
of the tumor volume on day 36 were P=0.52 and P=1, respectively.
(The P values were calculated using Student’s t-test).
Further, the tumor growth inhibition ratios (= 100 - (average
tumor volume in Clod lip + PBS administration group or Clod
lip + M30 administration group) / (average tumor volume in PBS
+ PBS administration group) x 100) on day 36 were -21.2% and
-1.4%, respectively (Table 2).

[0183]
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DNA <213> Artificial Sequence <220> <223> PCR pri mer <400> 11

[Table 2]

Tumor growth
inhibition ratio (%)
Ciod lip + PBS
administration group
PBS + M30
administration group
Clod lip + M30
administration group

On day 8 On day 15 - On day 22 On day 29 On day 36

-6.6 -394 -12.6 -35 -21.2

17.5 36.4 52.8 497 498

32 -8.6 26 6.6 -14

[0184]

From the above .results, it was shown that the antitumor
effect of the _M3O antibody was suppressed by administering
clodronate-encapsulated liposomes, and therefore, it was
revealed that the antitumor effect of the M30 antibody is mainly

an effect mediated by macrophages.

Example 6. Cloning of mouse antibody M30 cDNA and determination
of sequence
6) -1 Determination of N-terminal amino acid sequences of heavy
and light chains of mouse antibody M30

In order to determine the N-terminal amino acid sequences
of the heavy and light chains of the mouse antibody M30, the
mouse antibody M30 purified in Example 3) -6 was .separated by
SDS-PAGE. The protein in the gel was transferred from the gel
after separation to a PVDF membrane (pore size: 0.45 pum,
manufactured by Invitrogen Corporation). The membrane was
washed with a washing buffer (25 mM NaCl, 10 mM sodium borate

buffer pH 8.0), and thereafter stained by being immersed in
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ggggacaagt ttgtacaaaa aagcaggctt cggagccctg gaggtccagg tc52 <210> 12 <211>
55 <212> DNA <213> Artificial Sequence <220> <223> PCR prinmer <400> 12
ggggacaagt ttgtacaaaa aagcaggctt cgctccctac tcgaagccca gcatgbh5 <210> 13
<211> 52 <212> DNA <213> Artificial Sequence <220> <223> PCR prinmer <400>
13 ggggacaagt ttgtacaaaa aagcaggctt cggagccgtg gaggtccagg tc52 <210> 14
<211> 55 <212> DNA <213> Artificial Sequence <220> <223> PCR prinmer <400>
: 14 a dye solution (50% methanol, 20% acetic acid, 0.05% Coomassie
brilliant blue) for 5 minutes, follow-ed by destaining with 90%
methanol. The portions of the band corresponding to the heavy
chain (the band with smaller mobility) and the band
corresponding to. the 1light chain (the band with larger
mobility) visualized on the PVDF membrane were excised.

The portion of the band corresponding to the light chain
was incubated at 37°C for 30 minutes in a small amount of a
0.5% polyvinylpyrrolidone/100 mM acetic acid solution,
followed by washing well with water. Subsequently, modified
N-terminal residue was removed using Pfu Pyroglutamate
Aminopeptidase Kit (TaKaRa Bio, Inc.), followed by washing with
water and air drying. Then, an attempt was made to identify
their respective N-terminal' amino acid sequences by an
automatic Edman method (see Edman et al. (1967) Eur. J. Biochem.
1, 80) using Procise (registered trademark) cLC Protein
Sequencer Model 492cLC (Applied Biosystems, Inc.).

As a result, the N-terminal amino acid sequence of the
band corresponding to the heavy chain of the mouse antibody
M30 was determined to be EVQLQQSGPE (SEQ ID NO: 44 in the
Sequence Listing), and the N-terminal amino acid sequence of
the band corresponding to the 1light chain thereof was

determined to be IVLSQSPTILSASP (SEQ ID NO: 45 in the Sequence

Listing).
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ggggacaagt ttgtacaaaa aagcaggctt cgctccctac tcgaagccca gcat g55 Page 7
FP1214 Sequence Listing(4312173 1).TxT <210> 15 <211> 54 <212> DNA <213>
Artificial Sequence <220> <223> PCR priner <400> 15 ggggaccact ttgtacaaga
aagctgggtc tcaggctatt tcttgtccat catc54 <210> 16 <211> 43 <212> DNA <213>
Artificial Sequence <220> <223> PCR priner <400> 16 gggaatgtca taggctgccc
ggccacct gc aggctgacgg cag43 <210> 17 <211> 42 <212> DNA <213> Artificial
Sequence <220> <223> PCR pri ner

6) -2 Preparation of mRNA from mouse antibody M30-producing

hybridoma

In order to clone cDNAs encoding each of the heavy chain
and the light chain of the mouse antibody M30, mRNA was prepared
from the mouse antibody M30-producing hybridoma using Quick

Prep mRNA Purification Kit (GE Healthcare Corporation).

6) -3 Cloning of mouse antibody M30 cDNA and determination of
sequence

With reference to the findings that the isotypes of the
heavy and light chains of the mouse antibody M30 are y2a and

¥ found in Example 3) -5, and the N-terminal amino acid sequences

of the heavy and light chains determined in Example 1-1), and
the database of the amino acid sequences of antibodies (see
Kabat, E. A. et al., (1991) in Sequences of Proteins of
Immunological Interest Vol. I and II, U.S. Department of Health
and Human Services), several oligonucleotide primers
hybridizing to each of the 5’-terminal region of an antibody
gene coding region and the 3’-terminal region thereof
comprising a stop codon were synthesized, and a ¢DNA encoding
the heavy chain and a cDNA encoding the light chain were
amplified using the mRNA prepared in Example 6-2) and TaKaRa
One Step RNA PCR Kit (AMV) (TaKaRa Bio, Inc.). As a result,
the ¢DNA encoding the heavy chain of the antibody and the cDNA

encoding the light chain of the antibody could be amplified
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<400> 17 gggaatgtca taggctgccc tgtggggctt ctctggggtg tg42 <210> 18 <211> 43
<212> DNA <213> Artificial Sequence <220> <223> PCR prinmer <400> 18
gggaat gt ca taggctgccc ggccacctgc aggctgacgg cag43 <210> 19 <211> 27 <212>
DNA <213> Artificial Sequence <220> <223> PCR prinmer <400> 19 gggcagccta
tgacattccc cccagag27 <210> 20 <211> 576 <212> DNA <213> Honpo sapi ens <400>
20 FP1214 Sequence Listing(4312173 1). TXT ggagccctgg aggt ccaggt ccctgaagac

ccagtggtgg cactggt?gg caccgat gcc60
the following primer sets.

Primer set for the heavy chain

Primer 16

5' -aagaattcatggaatggagttggata-3’ (SEQ ID NO: 46 in the
Sequence Listing)

Primer 17

5’ -aagatatctcatttacccggagtccgggagaa-3’ (SEQ ID NO: 47 in the
Sequence Listing)

Primer set for the light chain

Primer 18

5’ -aagaattcatggattttctggtgcag-3’ (SEQ ID NO: 48 in the
Sequence Listing) |

Primer 19

5’ -aagatatcttaacactcattectgttgaaget-3’ (SEQ ID NO: 49 in the
Sequence Listing)

Each of the c¢DNA encoding the heavy chain and the c¢DNA
encoding the light chain amplified by PCR was cloned using
PEF6/V5-His TOPO TA Expression Kit (Invitrogen Corporation),
and each of the nucleotide sequences of the heavy chain and
the light chain cloned was determined using a gene sequence
.analyzer (“ABI PRISM 3700 DNA Analyzer; Applied Biosystems”
or “Applied Biosystems 3730x1 Analyzer; Applied Biosystems”) .
In the sequencing reaction, GeneZAmp 9700 (Applied.Biosystems,.
Inc.) was used.

The determined nucleotide sequence of the c¢DNA encoding
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accctgtgct gctccttctc ccctgagect ggcttcagecc tggcacagcet caacctcatcl20
t ggcagct ga cagat accaa acagctggtg cacagctttg ctgagggcca ggaccagggcl80
agcgcct at g .ccaaccgcac ggccctcttc ccggacctgc tggcataggg caacgcat cc240
ct gaggct gc agcgcgtgcg tgtggcggac gagggcagct tcacctgctt cgtgagcat c300
cgggatttcg gcagcgctgc cgtcagcctg caggtggccg ggcagcectat gacattcccc360
ccagaggccc tgtgggtgac cgtggggctg tctgtctgtc tcattgcact gctggtggec4d20
ctggctttc tgt gct ggag aaa at caaa cagagct gtg aggaggagaa t gcaggagct 480
gaggaccaegea g§8YyaghgingadgbecBonagaengebedygMagecéscrenaaseatect 530
gacagcaaag aagatgatgg acaagaaata gcctga576 <210> 21 <211> 191 <212> PRT
<213> HoRBQsdPpi &9s 0 2the geghenteu Idskivial, Gnd Viathe Panigbuassg Pro val
Val Ala Leu Val 151015 @y Thr Asp Ala Thr Leu Cys Cys Ser Phe Ser Pro Gu
Pro Ay Phgu2f2b3@h8erolfedsAraptesehtedAdy IS@Q ITiDe NO:p 5G.n Fawthbt,Asp Thr
Lys G n 354045 ,

the sequences of SEQ ID NOS: 50 and 51 are shown in Fig. 21.

The determined nucleotide sequence of the cDNA encoding

the light chain of the mouse antibody M30 is represented by

SEQ ID NO: 52 in the Sequence Listing, and the amino acid

sequence thereof is represented by SEQ ID NO: 53 in the Sequence

Listing. The sequences of SEQ ID NOS: 52 and 53 are shown in

Fig. 22.

Further, the amino acid sequences of the heavy chain and

the 1ight chain were analyzed by comparison using KabatMan (see

PROTEINS: Structure, Function and Genetics, 25 (1996),

130-133), which is the database of the amino acid sequences

of antibodies. As a result, it was found that in the heavy

chain of the mouse antibody M30, the amino acid sequence

represented by amino acid numbers 20 to 141 in SEQ ID NO: 51

in the Sequence Listing is the variable region. It was also

found that in the light chain of the mouse antibody M30, the

amino acid sequence represented by amino acid numbers 23 to

130 in SEQ ID NO: 53 in the Sequence Listing is the variable

region.

Example 7. Production of chimeric antibody M30 (cM30 antibody)

7) -1 Production of universal expression vectors pEF6KCL and
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Leu val H's ser Phe Ala Gu Gy Gn Asp Gn y Ser Ala Tyr Al a 505560 Asn:
Arg Thr Ala Leu Phe Pro Asp Leu Leu Ala G n y Asn Ala Ser 65707580 Leu
Arg Leu Gn Arg Val Arg Val Ala Asp Gu @y Ser Phe Thr Cys 859095 Phe Val
Ser Ile Arg Asp Phe Ay Ser Ala Ala val Ser Leu G n val 100105110 Ala Gy
Gn Pro Met Thr Phe Pro Pro GQu Ala Leu Trp Val Thr val 115120125 dvy Leu
Ser val Cys Leu Ile Ala Leu Leu Val Ala Leu Ala Phe val 130135140 Cys Trp
Arg Lys Ile Lys @n Ser cys Gu Au Gu Asn Ala Ay Ala 145150155160
FP1214 SpHE&RAEEULI sting(4312173 1).TXT Gu Asp Gn Asp Ay Qu Gy Gu dy
Ser Lys Thr Ala Leu Gn Pro

7)-1-1 Construction of chimeric and humanized light chain

a
a

expression vector pEF6KCL

By performing PCR using a plasmid pEF6/V5-HisB
(Invitrogen Corporation) as a template and also using the
following'pfimers, a DNA fragment from immediately downstream
of BGHpA (Sequence Position: 2174) to Smal (Sequence Position:
2958) (a DNA fragment comprising £1 origin of replication and
SV40 promoter and origin, hereinafter referred to as “fragment
A") was obtained.
Primer 20
5’ -ccacgcgccctgtageggegcattaage-3’ (SEQ ID NO: 54 in the
Sequence Listing)
Primer 21

- 5’ -aaacccgggagctttttgcaaaagectagg-3’ (SEQ ID NO: 55 in the

Sequence Listing)

The obtained fragment A and a DNA fragment (SEQ ID NO:
56, hereinafter referred to as “fragment B”, the sequence of
SEQ ID NO: 56 is also shown in Fig. 23) comprising a DNA sequence
encoding a human x chain secretory signal, a human k chain
constant region, and a human poly-A additional signal were
ligated to each other by overlap extension PCR. The thus
obtained DNA fragment in which the fragment A and the fragment
B were ligated to each other was digested with the restriction

enzymes KpnI and SmaI, which was ligated to a plasmid
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165170175 Leu Lys His Ser Asp Ser Lys Qu Asp Asp Gy Gn du lle Ala
180185190 <210> 22 <211> 552 <212> DNA <213> Honpb sapi ens <400> 22
gctccctact cgaagcccag catgaccctg gagcccaaca aggacctgcg gccaggggac60
acggtgacca tcacgtgctc cagctaccag ggctaccctg aggctgaggt gttctggcagl20
gat gggcagg gtgtgcccct gactggcaac gtgaccacgt cgcagatggc caacgagcagl80
ggcttgtttg atgtgcacag catcctgcgg gtggtgcetgg gtgcaaatgg cacct acagc240
tgcctggtg caaccccg gét gcagcag atgcgcaca gctctgtcac catcacaccc300
al

cagagaagE@FgéH§a§@§ %%5%@%@ MRV ayhé ebt v g YD rasso
gggctgtctg tctgtctcat tgcactgctg gtggecctgg ctttcgtgtg ctggagaaag420
FHaFFRFAFaasgo

at caaacaghegee gt aghacy erpmeR Kyyagedgang I acekeeby
ggct ccaaga cagccctgca gcctctgaaa cactctgaca gcaaagaaga tgat ggacaa540
humanized light chain expression vector pEF6KCL having a signal

sequence, a cloning site, a human x chain constant region, and
a human poly-A additional signal sequence downstream of the

EF1l promoter was constructed.

7) -2 Construction of pEF1KCL

A DNA fragment obtained by cleaving the pEF6KCL obtained
by the above-described method with the restriction enzymes KpnI
and Smal was ligated to pEF1/myc-HisB (Invitrogen Corporation)
which was digested with KpnI and Smal, whereby a plasmid pEF1KCL

was constructed.

7) -3 Construction of chimeric and humanized heavy chain
expression vector pEF1FCCU

A DNA fragment (SEQ ID NO: 57, the sequence of SEQ ID
NO: 57 is also shown in Fig. 24) comprising a DNA sequence
encoding amino acids of a signal sequence and a constant region
of human IgGl was digested with the restriction enzymes Nhel
and PmeI and was ligated to the plasmid pEF1KCL which was
digested with Nhel and PmeI, whereby a chimeric and humanized
heavy chain expression vector pEF1FCCU having a signal sequence,
a cloning site, a human heavy chain constant region, and a human

poly-A. additional signal sequence downstream of the EF1l
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gaaat agcct gab52 <210> 23 <211> 183 <212> PRT <213> Hono sapi ens <400> 23

Al a
Pro
Al a
Thr
Leu
Asn
Arg

Pro
Ay
Gu
Thr
Arg Val
Pro Val
Ser PromMPRErGVasGERNPESUREEAThr

Tyr Ser Lys Pro Ser Met Thr
Asp Thr Val Thr Ile Thr
Val
Ser
Val

Cys
Phe Trp Gn Asp Ay Gn
Gnnmet Ala Asn Qu Gn
Leu Ay Ala Asn Ay
Leu Gn Gn Asp Ala Hi s

Leu
Ser
Ay
Ay
Thr
ser
Phe

Au
Ser
Val

Leu
Tyr
ser
Pro

Pro Asn Lys Asp Leu 151015 Arg
Tyr Gn Ay Tyr 202530 Pro Gu
Pro Leu Thr 354045 Gy Asn Val
Phe Asp 505560 Val His Ser lle
Ser 65707580 Cys Leu Val Arg
Val 859095 Thr Ile Thr Pro G n
100105110

7) -4 Construction of M30 chimera-type light chain expression

vector

By using the cDNA encoding the light chain of the mouse

antibody M30 as a template and also using KOD-Plus-

(TOYOBO,

Co., Ltd.) and the following primer set, a region comprising

the cDNA encoding the light chain variable region was amplified.

A DNA fragment obtained by cleaving the amplified product with

the restriction enzymes NdeI and BsiWI was inserted into the

universal chimeric

expression vector

(PEF6KCL)

and humanized antibody 1light

chain

at the site cleaved with the

restriction enzymes NdeI and BsiWI, whereby an M30 chimera-type

light chain expression vector was constructed.

obtained expression vector was named

The thus

“pEF6KCL/M30L”. The

nucleotide sequence of the M30 chimera-type light chain is

represented by SEQ ID NO: 58 in the Sequence Listing, and the

amino acid sequence thereof is represented by SEQ ID NO: 59.

The sequences of SEQ ID NOS:

58 and 59 are shown in Fig. 25.

Incidentally, a threonine residue at position 128 in the amino

acid sequence of the ¢M30 antibody light chain represented by

SEQ ID NO: 59 in the Sequence Listing is located in the carboxyl

terminus of the light chain variable region and corresponds

to an alanine residue at position 130 in the amino acid sequence

of the M30 antibody light chain represented by SEQ ID NO: 53
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Page 10 FP1214 Sequence Listing(4312173 _1).TXT Pro Gu Ala Leu Trp Val - Thr
Val Gy Leu Ser Val Cys Leu Ile Ala 115120125 Leu Leu Val Ala Leu Al a Phe
Val Cys Trp Arg Lys Ile Lys G n Ser 130135140 Cys Qu Gu Gu Asn Ala Ay
Ala Au Asp Gn Asp Ay Ju Ay du 145150155160 Gy Ser Lys Thr Ala Leu
Gn Pro Leu Lys His Ser Asp Ser Lys G u 165170175 Asp AS Gy Gn du lle
Al a 180 <210> 24 <211> 576 <212> DNA <213> Honp sapi ens <400> 24 ggagccgtgg
aggt ccaggt ccctgaggac ccggtggtgg ccctagtggg caccgat gcc60 accctgecgcet
gctccttcto tbec@%@@@mcgghwt:;a@@c heraengcin ddw @mdate 820 d sequence

represented by SEQ ID NO: 59, the residue has already been
substituted with a threonine residue derived from a human
antibody light chain.

Primer set for the light chain

Primer 22

5’ -aaacatatggccaaattgttctctecccagtctccaacaatcce-3’ (SEQ ID NO:
60 in the Sequence Listing)

Primer 23

5’ -aaacgtacgtttcagctccagettggtcecccagtaceg-3’ (SEQ IDNO: 61 in

the Sequence Listing)

7) -5 Construction of M30 chimera-type heavy chain expression
vector

By using the cDNA encoding the heavy chain of the mouse
antibody M30 as a templaté, a DNA fragment obtained by
performing PCR using KOD-Plus- (TOYOBO, Co., Ltd.) and the
following primer set A was ligated to a DNA fragment obtained
by performing PCR using the following primer set B through
overlap extension PCR using the following primer set C, whereby
the BlpI in the variable region was removed and also a region
comprising the c¢DNA encoding the heavy chain variable region
was amplified. A DNA fragment obtained by cleaving the
amplified product with the restriction enzyme BlpI was inserted

into the universal chimeric and humanized antibody heavy chain
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t ggcagct ga cagacaccaa acagctggtg cacagtttca ccgaaggccg ggaccagggcl80
agcgcctat g ccaaccgcac ggccctcttc ccggacctge tggcacaagg caat gcat cc240

ct gaggct gc agcgcgtgcg tgtggcggac gagggcagcet tcacctgett cgtgagcat c300
cgggatttcg gcagcgctgc cgtcagcctg caggtggccg ggcagcctat gacattcccc360
ccagaggccc tgtgggtgac cgtggggctg tctgtctgtc tcattgcact gctggtggec4d20
ctggctttcg tgtgctggag aaagat caaa cagagct gt g aggaggagaa t gcaggagct 480
gaggaccagg atggggaggg agaaggctcc aagacagccc tgcagcctct gaaacact ct 540
gacagcaa@gPragat §at §y§ &Caag Jf('g@%t Rb76hes sater s lepved 19ithotbs pRT
<213> Hono sapiens <400> 25 Ay Ala Val Gu Val Gn Val Pro Gu Asp Pro Val
Val Al a restyartisnoeszgng BipIAsphErebhran B ArghOyerSetyPhehSavyPro d u

Pro Ay Phe 202530 Ser Leu Ala Gn Leu Asn Leu Ile Trp G n Leu Thr Asp Thr
Lys G n @sdfgbexpression vector was constructed. The thus obtained

expression vector was named “pEF1FCCU/M30H”.

The nucleotide sequence of the M30 chimera-type heavy
chain is represented by SEQ ID NO: 62 in the Sequence Listing,
and the amino acid sequence thereof is represented by SEQ ID
NO: 63. Further, the sequences of SEQ ID NOS: 62 and 63 are
shown in Fig. 26.

Primer set A

Primer 24

5’ -aaagctgagcgaggtccagcetgcagecagtectggacctgag-3' (SEQ ID NO:
64 in the Sequence Listing)

Primer 25

5’ -gaggtcaggctgctgagttccatgtaggectgtgetg-3’ (SEQ ID NO: 65 in
the Sequence Listing)

Primer set B

Primer 26

5’ -cagcacagcctacatggaactcagcagcecctgacctce-3’ (SEQ ID NO: 66 in
the Sequence Listing)

Primer 27

5’ -aaagctgagctgactgtgagagtggtgeccttggeccccag-3’ (SEQ ID NO: 67
in the Sequence Listing)

Primer set C

Primer 28
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FP1214 Sequence Listing(4312173_1).TXT Leu Val Hi's Ser Phe Thr Qu Ay Arg
Asp A n Ay Ser Ala Tyr Ala 505560 Asn Arg Thr Ala Leu Phe Pro Asp Leu Leu
Ala Gn Ay Asn Ala Ser 65707580 Leu Arg Leu Gn Arg Val Arg Val Ala Asp
Gu @y Ser Phe Thr Cys 859095 Phe Val Ser Ile Arg Asp Phe Gy Ser Ala Ala
Val Ser Leu G n Val 100105110 Ala Gy Gn Pro Met Thr Phe Pro Pro Au Ala
Leu Trp Val Thr-val 115120125 Ay Leu Ser Val Cys Leu Ile Ala Leu Leu val
Ala Leu Ala Phe Val 130135140 Cys Trp Arg Lys Ile Lys Gn Ser Cys Au GQu
A u Asn Al aaghgchbadtdaysltsaset IcagcAgy cGavaasr @y XA u(%F9 PuNerky Ser
Lys Thr Ala Leu A n Pro 165170175
©. 7 . 68 in the Sequence Listing)

Primer 29

5’ -aaagctgagctgactgtgagagtggtgccttggececcag-3’ (SEQ ID NO: 69

in the Seqguence Listing)

7) -6 Preparation of chimeric antibody M30
7)-6-1 Production of chimeric antibody M30
1.2 x 10° cells of FreeStyle 293F cells (Invitrogen
Corporation) in the logarithmic growth phase were seeded into
1.2 L of fresh FreeStyle 293 Expfession Medium (Invitrogen
Corporation) and cultured for 1 hour by shaking at 90 rpm at
37°C in an 8% CO, incubator. 3.6 mg of polyethyleneimine
(Polyscience #24765) was dissolved in 20 ml of Opti-Pro SFM
medium (Invitrogen Corporation). Subsequently,
PEF1FCCU/M30H (0.4 mg) and pEF6KCL/M30L (0.8 mg) prepared with
PurelLink HiPure Plasmid Kit (Invitrogen Corporation) were
suspended in 20 ml of Opti-Pro SFM medium. Then, 20 ml of the
obtained expression vectors/Opti-Pro SFM mixed liquid was
added to 20 ml of the obtained polyethyleneimine/Opti-Pro SFM
mixed liquid, and the resulting mixture was gently stirred and
then left for_S minutes. Thereafter, the mixture was added
to the FreeStyle 293F cells, and shaking culture at 90 rpm was
performed for 7 days at 37°C in an 8% CO, incubator. The

resulting culture supernatant was filtered through a
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Leu Lys H's Ser Asp Ser Lys Gu Asp Asp Ay An Qu Ile Ala 180185190 <210>
26 <211> 534 <212> DNA <213> Honp sapi ens <400> 26 gctccctact cgaagcccag
catgaccctg gagcccaaca aggacctgcg gccaggggac60 acggtgacca tcacgtgctc

cagct accgg ggctaccctg aggctgaggt gttctggcagl20 gat gggcagg gtgtgcccct

gact ggcaac gtgaccacgt cgcagatggc caacgagcagl80 ggcttgtttg atgtgcacag
cgtcctgcgg gtggtgcectgg gtgcgaat gg cacctacagce240 tgectggtgec gcaaccccgt
gctgcagcag gatgcgcacg gctctqgtcac catcacaggg300 cagcctatga cattcccccce
agaggcccflgSpggabgscéapﬁglé@ggtlétt@rt g{ﬁ@t"@tng‘-ﬁé?;é@cagrtc&c%(ﬁ t ggt ggccct
ggctttcgtg tgctggagaa agat caaaca gagct gt gag420 gaggagaatg caggagctga
ggaccaggat gggﬁagbgmgréégg@ﬂé@@dYg&@égéﬂﬁ¥§MBEid@go@t@@@biaaég@ﬂcpéa
cagcaaagaa gat gat ggac aagaaatagc ctgab534 <210> 27 <211> 177 <212> PRT <213>
Hono sappBR3FCGOPM3RA and pEF6KCL/M30L was name@P1'2M303equenteM30

Li sting(4312173_1). TXT Ala Pro Tyr Ser Lys Pro Ser Met Thr Leu Gu Pro Asn
Lys Asp hetibody”.

7)-6-2 Purification of cM30

The culture supernatant obtained in Example 7-1) was
purified by a two-step process including rProtein A affinity
chromatography (at 4 to 6°C) (GE Healthcare Japan Corporation)
and ceramic hydroxyapatite (at room temperature). A buffer
exchange step after the purification by rProtein A affinity
chroﬁatography and after the purification by ceramic
hydroxyapatite was performed at room temperature. First, 1100
to 1200 ml of the culture supernatant was applied to MabSelect
SuRe (manufactured by GE Healthcare Bio-Sciences Corporation,
two HiTrap columns (volume: 1 ml) connected in series)
equilibrated with PBS. After all culture solution was poured
into the column, the column was washed with 15 to 30 ml of PBS.
Subsequently, elution was performed with a 2 M arginine
hydrochloride solution (pH 4.0), and a fraction containing the
antibody was collected. The fraction was applied to a
desalting column (manufactured by GE Healthcare Bio-Sciences
Corporation, two HiTrap desalting columns (volume: 5 ml)
connected in series), whereby the buffer was exchanged with

a buffer containing 5 mM sodium phosphate, 50 mM MES, and 20
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151015 Arg Pro Gy Asp Thr val Thr Ile Thr Cys ser ser Tyr Arg Ay Tyr
202530 Pro Au Ala Qu Val Phe Trp Gn Asp Ay Gn @y Val Pro Leu Thr
354045 @y Asn Val Thr Thr Ser Gn Met Ala Asn Au Gn Ay Leu Phe Asp
505560 val His ser val Leu Arg Val val Leu Ay Ala Asn Gy Thr Tyr Ser
65707580 cys Leu val Arg Asn Pro val Leu Gn Gn Asp Ala Hs Gy ser val
859095 Thr Ile Thr GGy Gn Pro Met Thr Phe Pro Pro Qu Ala Leu Trp Val
100105110 Thr val Gy Leu Ser Val Cys Leu Ile Ala Leu Leu Val Ala Leu Al a
115120128MPNeCakRtCpdl Br-p-Arg Lys Ile Lys Gn Ser cys Gu Qu Au Asn Al a
130135140 _

Further, the antibody solution subjected to buffer

exchange was applied to a ceramic hydroxyapatite column (Japan

"Bio-Rad Laboratories, Inc., Bio-Scale CHT2-1 hydroxyapatite
column (volume: 2 ml)) equilibrated with a buffer containing
5 mM NaPi, 50 mM MES, and 20 mM NaCl at pH 6.5. Then, linear
concentration gradient elution with sodium chloride was
perfortﬁed, and a fraction containing the antibody was collected.
The fraction was applied to a desalting column (manufactured
by GE Healthcare Bio-Sciences Corporation, two HiTrap
Desalting columns (volume: 5 ml) connected in series), whereby
the liquid was exchanged with CBS (containing 10 mM citrate
buffer and 140 mM sodium chloride, pH 6.0).

Finally, the resulting solution was concentrated using
Centrifugal UF Filter Device VIVASPIN 20 (fractional molecular
weight: 30 K, Sartorius Co., Ltd., at 4°C), and the
concentration of IgG was adjusted to 1.0 mg/ml or more, and

the thus obtained solution was used as a purified sample.

Example 8. Activity of c¢cM30 antibody
8) -1 Binding activity of cM30 antibody to B7-H3

The affinity between the M30 antibody or the cM30
antibody and the B7-H3 antigen was measured by a surface plasmon
resonance (SPR) device (GE Healthcare Corporation).

According to common procedures, an anti-mouse IgG or an
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Gy Ala Qu Asp Gn Asp Gy Qu dy Au Ay Ser Lys Thr Ala Leu
145150155160 G n Pro Leu Lys Hi s Ser Asp ser Lys Qu Asp Asp Ay Gn Qu
Il e 165170175 Ala <210> 28 <211> 1188 <212> DNA <213> Honp sapi ens <400> 28
gctccctact cgaagcccag catgaccctg gagcccaaca aggacctgcg gccaggggac60
acggtgacca tcacgtgctc cagctaccag ggctaccctg aggctgaggt gttctggcagl20

gat gggcagg gtgtgeccct gactggcaac gtgaccacgt cgcagatggc caacgagcagl80
ggcttgtttg atgtgcacag catcctgcgg gtggtgctgg gtgcaaatgg cacctacagc240

t gcct ggt g@tgcba@é@cggGgmtg@z@&yagvafatlgw@ag-azg@ engR RN Cdddvcasdo
cagagaagcc ccacaggagc cgtggaggtc caggtccctg aggacccggt ggtggccct a360

gt gggcactheat gtbacsd amgthody czanp e corddye st gagdtitooday eetsgyoando

thereto. Thereafter, an extracellular domain polypeptide of
a recombinant B7-H3 variant 2 antigen (manufactured by R&D
Systems, Inc., #2318-B3-050/CF) was added thereto at different
concentrations, and the amount of the antigen bound to the
antibody in a running buffer (phosphate buffer, 0.05% 8?20)
was measured over time. The measured amount was analyzed with
dedicated software (BIAevaluation Version 4.1, GE Healthcare
Corporation) and a dissociation constant was calculated.
As a result, the M30 antibody and the cM30 antibody were
found to have bound to the recombinant B7-H3 antigen with a
dissociation constant of 5.89 nM and 3.43 nM, respectively.
From these results, it was confirmed that the M30 antibody and
the cM30 antibody bind to the B7-H3 antigen and their binding

affinities were substantially equal.

8) -2 ADCP activity of cM30 antibody

Peripheral blood mononuclear cells (PBMCs) of a healthy
subject were isolated according to common procedures and
suspended in RPMI-10% FCS (Invitrogen Corporation) and then
seeded in a flask. The cells were cultured overnight in a CO,;
incubator. The culture supernatant was removed, and to the
cells attached to the flask, RPMI-10% FCS supplemented with

M-CSF and GM-CSF (PeproTech, Inc.) was added, and the cells
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Page 13 FP1214_ Sequence Listing(4312173_1).TXT cagctcaacc tcatctggca

gct gacagac
ct at gccaac
gct gcagcgce
tttcggcagc
cct ggagccc
ccggggct ac

accaaacagc
cgcacggccc
gt gcgt gt gg
gct gccgt ca
aacaaggacc
cct gaggctg

t ggt gcacag
tcttcccgga
cggacgaggg
gcct gcaggt
t gcggccagg
aggtgttctg

tttcaccgaad480 ggccgggacc
cctgctggcas540 caaggcaatg
cagcttcacc600 tgcttcgtga
ggccgctccc660 tact cgaagc
ggacacggt g720 accat cacgt

gcaggat ggg780 cagggt gt gc

agggcagcge
cat ccct gag
gcat ccggga
ccagcat gac
gctccagct a
ccct gact gg

caacgt gaveracyt tigeerd fogge veekga gfhggert99sre degachegwviddndEsypPeEt
gcgggt ggt g ctgggt gcga at ggcaccta cagctgcct g900 gtgcgcaacc ccgtgctgca
gcaggat gegdcechyetteg. t cCBozat dcde agddcageredsddead gaw & Réc weddcadgagegce
cctgtgggtg accgtgggge tgtctgtctg tctcattgcal020 ctgectggtgg ccctggettt

cgtgtgct gg sgaaaual€rl aac ajagetd: I Pa0asuuaGkHiiBtuaaigeay ove religaggacca
ggat ggggag ggagaaggct ccaagacagc cctgcagcct 1140 ctgaaacact ctgacagcaa
agaagat gat - ggacoagagius age6hgndd 88 ¥240re28 used as effector cells.
The labeling of NCI-H322 cells to be used as target cells
was performed using PKH26 dye labeling kit (Sigma Co., Ltd.).
The target cells were detached with TrypLE and washed twice

with PBS. The cells were suspended in Diluent C at 1 x 10’

cells/ml. PKH26 dye stock (1 mM) was diluted to 8 uM with
Diluent C, and immediately thereafter, the diluted dye solution
was added thereto in an amount equal to that of the cell
suspension. The resulting mixture left at

was room

temperature for 5 minutes. Then, 1 ml of serum was added
thereto, and further, a medium with serum was added thereto,
and washing was performed twice.
[0185]

Each of the M30 antibody and the cM30 antibody was diluted

to 20 pg/ml with a culture solution. Subsequently, the target

cells were dispensed at 2 x 10° cells/100 pl/tube and mixed.
The resulting mixture was left to stand on ice for 30 minutes.
The supernatant was removed, and the cells were washed twice
with a culture solution and suspended in 500 pl of a culture
solution. The supernatant was removed from the effector cells,

and the cells having been treated with the antibody and

suspended in the culture solution were added thereto and mixed
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<211> 395 <212>

net
Thr
dy
Adu:
Asn
Al a
Au

Thr
Cys
Gn
Gn
Ay
H s
val

Leu A u

PRT <213> Hono sapi ens <400> 29 Ala Pro Tyr Ser Lys Pro Ser
Pro Asn Lys Asp Leu 151015 Arg Pro Ay Asp Thr Val Thr Ile

Ser Ser Tyr Gn Ay Tyr 202530 Pro Gu Ala Au Val Phe Trp G n Asp

Gy Val Pro Leu Thr 354045 Ay Asn Val Thr Thr Ser G n Met Ala Asn

Ay Leu Phe Asp 505560 val His Ser Ile Leu Arg Val Val Leu Ay Ala

Thr Tyr Ser 65707580 Cys Leu val Arg Asn Pro val Leu Gn Gn Asp

Ser ser val 859095 Thr Ile Thr Pro Gn Artg ser Pro Thr Ay Ala Val
O

thareyith. Then, the cells were cultured for 3 hours in a CO,
incubator. | Thereafter, the cells were detached with
Trypsin-EDTA and collected. To the collected cells, an
FITC-labeled anti-mouse CD11lb antibody (Becton, Dickinson and
Company, Ltd.) was added, and the resulting mixture was left
to stand on ice for 30 minutes. The supernatant was removed,
and the cells were washed twice with a culture solution. The
collected cells were suspended in 300 pl of a culture medium
and analyzed by FACS Calibur (Becton, Dickinson and Company,
Ltd.). In the CDllb-positive macrophages, a PKH26-positive
fraction was evaluated as phagocytosis—positive.cells.
[0186]

As a result, as shown in Fig. 8, when the M30 antibody
and the cM30 antibody were added at 10 pg/ml, the phagocytosis

of the NCI-H322 cells by macrophages was induced to 33 * 1%
and 35 + 2%, respectively. Accordingly, it was shown that the
cM30 antibody has an ADCP activity against the NCI-H322 cells
in the same manner as the M30 antibody. A similar experimental
result was obtained also for an ADCP activity against

MDA-MB-231 cells (ATCC).

8)-3 In vivo antitumor effect of cM30 antibody
MDA-MB-231 cells were detached from a culture flask by
a trypsin treatment, and then suspended in 10% FBS-containing '

RPMI 1640 medium (Invitrogen Corporation), £followed by
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100105110 Pro Qu Asp Pro Val Val Ala Leu val Gy Thr Asp Ala Thr Leu Arg
115120125 cys ser Phe Ser Pro Qu Pro Gy Phe ser Leu Ala G n Leu Asn Leu
130135140 Page 14 FP1214 Sequence Listing(4312173 1).TXT Ile Trp G n Leu
Thr Asp Thr Lys G n Leu Val His Ser Phe Thr G u 145150155160 Gy Arg Asp

Gn Gy Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe Pro 165170175 Asp Leu Leu
Ala Gn Ay Asn Ala Ser Leu Arg Leu Gn Arg Val Arg 180185190 Val Al a Asp
Gu @y ser Phe Thr cys Phe val ser Ile Arg Asp Phe 195200205 Ay _Ser Al a
Al a Val senptréfugphival andy thien PiRermatant vys pegoved. The cells

were washed twice with the same medium, and then suspended in
BD Matrigel Basement Membrane Matrix (manufactured by BD
Biosciences, Inc.). Then, the cells were implanﬁed
subcutaneously in the axillary region of each mouse
(CB17/Icr-Prkdc[scid] /CrlCrlj, Charles River Laboratories
Japan, Inc.) at 6 weeks of age at a dose of 5 x 10° cells/mouse.
The day of implantation was taken as day 0, and on days 14,
21, 28, 35, and 42, the M30 antibody or the ¢cM30 antibody was
intraperitoneally administered at a dose of 500 ug/mouse (about
25 mg/kg). The tumor volume was measured on days 14, 18, 21,
25, 28, 32, 35, 39, 42, 46, 49, and 52, and the antitumor effect
of the administration of the antibody was examined.

As a result, in the M30 and cM30 antibody administration
groups, the ﬁumor growth was significantly suppressed as
compared with the untreated group in which the antibody was
not administered. The P values for the M30 antibody and the
cM30 antibody compared with the untreated group in terms of
the tumor weight on day 52 were both P<0.001. The P values
were calculated using Dunnett's multiple comparison test.

Further, the tumor growth inhibition ratio (= 100 -
(average tumor volume in antibody administration group) /
(average tumor volume in untreated group) x 100) on day 52 was
71.3% in the case of the M30 antibody and 71.7% in the case

of the cM30 antibody. Accordingly, the c¢M30 antibody was
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210215220 Ser Met Thr Leu GQu Pro Asn Lys Asp Leu Arg Pro Ay Asp Thr Val
225230235240 Thr Ile Thr Cys Ser Ser Tyr Arg Ay Tyr Pro Gu Ala du val

Phe 245250255 Trp G n Asp Gy Gn Gy Val Pro Leu Thr Ay Asn Val Thr Thr
Ser 260265270 G n Met Ala Asn Qu Gn Gy Leu Phe Asp val His Ser Val Leu
Arg 275280285 val Val Leu Ay Ala Asn Gy Thr Tyr ser cys Leu val Arg Asn
Pro 290295300 val Leu Gn Gn Asp Ala Hs Ay ser val Thr Ile Thr Ay Gn
Pro 305310315320 Met Thr Phe Pro Pro Qu Ala Leu Trp val Thr Val @y Leu
Ser Val @bkBezULdste e VEEY A Brony Ay tumomes fest M avPre ivakheys Trp
Arg Lys 340345350

same manner as the M30 antibody (Fig. 9).

Example 9. Designing of humanized antibody of mouse anti-human
B7-H3 antibody #M30

9) -1 Designing of humanized M30 antibody

9)-1-1 Molecular modeling of M30 variable regions

The molecular modeling of the M30 variable regions was
performed according to a method generally known as homology
modeling (Methods in Enzymology, 203, 121-153, (1991)). The
primary sequences (three-dimensional structures derived from
the X-ray crystal structures are available) of the variable
regions of human immunoglobulin registered in Protein Data Bank
(Nuc. Acid Res. 35, D301-D303 (2007)) were compared with the
M30 variable regions determined in Example 6-3).

As a result, 3BKY was selected as a sequence having the
highest sequence homology with the M30 light chain variable
region among the aﬁtibodies which similarly have a deletion
in the framework. Further, 3DGG was selected as a sequence
having the highest sequence homology with the M30 heavy chain
variable region.

The three-dimensional structure of a framework region
was prepared based on a “framework model” by combining the
coordinates of 3BKY corresponding to the M30 light chain with

the coordinates of 3DGG corresponding to the M30 heavy chain.
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Ile Lys Gn Ser Cys Au GQu GQu Asn Ala Ay Ala Au Asp G n Asp 355360365
Gy Qu dy u Ay Ser Lys Thr Ala Leu Gn Pro Leu Lys H's Ser 370375380
Asp ser Lys Qu Asp Asp Ay Gn Qu Ile Ala 385390395 <210> 30 <211> 873
FP1214 Sequence Listing(4312173_1).TXT <212> DNA <213> Hono sapi ens <400>
30 ggagccgtgg aggt ccaggt ccctgaggac ccggtggtgg ccctagtggg caccgatgcc60 -

accctgcgcet getceccttctc ccccgagect ggettcagec tggcacagcet caacctcatcl20

t ggcagct ga cagacaccaa acagctggtg cacagtttca ccgaaggccg ggaccagggcl80

agcgcct akg cteacdygerac M3§ccEDPBEL ¢ @egddurt goangjewdssyg deaangast cERg0

conformations most similar to those of CDRH1 (SEQ ID NO: 92),
'CDRHz (SEQ ID NO: 93), CDRH3 (SEQ ID NO: 94), CDRL1 (SEQ ID
NO: 95), CDRL2 (SEQ ID NO: 96), and CDRL3 (SEQ ID NO: 97)
according to the classification of Thornton et al. (J. Mol.
Biol., 263, 800-815, (1996)) and the H3 rules (FEBS letters
399, 1-8 (1996)), 2HOJ, 1BBD, 1Q90, 2FBJ, 1LNK, and 1TET were
selected, respectively, and incorporated in the framework
model.

[0187]

Finally, in order to obtain a possible molecular model
of the M30 variable region in terms of energy, an energy
calculation was performed for excluding disadvantageous
interatomic contact. The above procedure was carried out
using the commercially available protein tertiary structure
prediction program Prime and the coordinate search program

MacroModel (Schrodinger, LLC).

9)-1-2 Designing of amino acid sequehce of humanized M30

A humanized M30 antibody was constructed according to
a method generally known as CDR grafting (Proc. Natl. Acad.
Sci. USA 86, 10029-10033 (1989)).

An acceptor antibody was selected based on the amino acid
homology within the framework region. The sequence of the

framework region of M30 was compared with all human framework
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ct gaggct gc
cgggatttcg
at gaccct gg
agct accggg
act ggcaacg

gt cct gcggg
ct gcagcagg

agcgcgt gcg
gcagcgct gc
agcccaacaa
gct accctga
t gaccacgt ¢
t ggt gct ggg
at gcgcacgg

t gt ggcggac
cgt cagcctg
ggacct gcgg
ggct gaggt g
gcagat ggcc
t gcgaat ggc
ctctgtcacc

gagggcagct tcacctgctt.

caggt ggccg
ccaggggaca
ttctggcagg
aacgagcagg
acct acagct
at cacagggc

ctccctactc
cggt gaccat
at gggcaggg
gettgtttga
gcct ggt gcg
agcct at gac

cgt gagcat ¢c300
gaagcccagc360
cacgtgctcc420
t gt gcccct g480
t gt gcacagc540
caaccccgt g600
attcccccca660

gaggccct geqygygcgacéyt thggfebgtcPagabagectVact-t §cact §es -ggPggeeetgr2o
gctttcgtgt gctggagaaa gatcaaacag agctgtgagg aggagaat gc aggagct gag780
gaccaggat(g09ayagefagm aidysiic carminacagddc tsgouagertsct gdes axacestghc 840
agcaaagaag atgatggaca agaaatagcc tga873 <210> 31 <211> 290 <212> PRT <213>
HOMO sapmabg 9<400en Sib&dly (AemBéalk Ghudsst : Gls s\éal. 1IPand @1s 88sp. Pr wa¥al val
Ala Leu Val 151015 Ay Thr Asp Ala Thr Leu Arg Cys Ser Phe Ser Pro Gu Pro

Ay Phe 2@82838ed as an acceptor based on a sequence homology of 70%
in the framework region.

The amino acid residues in the framework region of
mAb49'CL were aligned with the amino acid residues of M30, and
the positions where different amino acids were used were
identified. The positions of these residues were analyzed

using the three-dimensional model of M30 constructed above.
Then, donor residues to be grafted onto the acceptor were
selected according to the criteria provided by Queen et al.
(Proc. Natl. Acad. Sci. 10029-10033

USA 86, (1989)) .

By
transferring some selected donor residues to the acceptor
antibody, humanized #32A1 sequences were constructed as

described in the following Example.

9) -2 Humanization of M30 heavy chain
9)-2-1 M30-Hl-type heavy chain:

A humanized M30 heavy chain designed by substituting

aﬁino acid numbers 20 (glutamic acid), 24 (glutamine), 28
(proline), 30 (leucine), 31 (valine), 35 (alanine), 39
(methionine), 57 (lysine), 59 (lysine), 67 (isoleucine), 86
(lysine), 87 (alanine), 89 (glutamine), 91 (serine), 93
(lysine), 95 (serine), 106 (threonine), 110 (serine), 136
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Leu Au Pro

represented by SEQ ID NO: 63 in the Sequence Listing with
glutamine, valine, alanine, valine, lysine, serine, valine,
arginine, alanine, methionine, arginine, valine, isoleucine,
alanine, glutamic acid, threonine, arginine, threonine,
leucine, and valine, respectively, was named “M30-Hl-type
heavy chain”.

The amino acid sequence of the M30-Hl-type heavy chain

is represented by SEQ ID NO: 85.

9)-2-2 M30-H2-type heavy chain:

A humanized M30 heavy chain designed by substituting

amino acid numbers 20 (glutamic acid), 24 (glutamine), 28
(proline),. 30 (leucine), 31 (valine), 35 (alanine), 39
(methionine), 57 (lysine), 59 (lysine), 86 (lysine), 87
(alanine), 89 (glutamine), 91 (serine), 93 (lysine), 95

(serine), 106 (threonine), 110 (serine), 136 (threonine), and
137 (leucine) of the cM30 heavy chain represented by SEQ ID
NO: 63 in the Sequence Listing with glutamine, valine, alanine,
valine, lysine, serine, valine, arginine, alanine, arginine,
valine, isoleucine, alanine, glutamic acid, threonine,
arginine, threonine, leucine, and valine, respectively, was
named “M30-H2-type heavy chain”.

The amino acid sequence of the M30-H2-type heavy chain

is represented by SEQ ID NO: 87.

154

Ser Leu Ala G n Leu Asn Leu Ile Trp G n Leu Thr Asp Thr Lys G n 354045 Leu
Hs Ser Phe Thr AQu Gy Arg Asp Gn Ay Ser Ala Tyr Al a 505560 Asn Arg
Thr Ala Leu Phe Pro Asp Leu Leu Ala Gn Gy Asn Ala Ser 65707580 Leu Arg

Leu Gn Arg Val Arg Val Ala Asp Qu Ay Ser Phe Thr Cys 859095 Phe val
Ile Arg Asp Phe Gy ser Ala Ala val ser Leu Gn val 100105110 Page 16
FP1214 Sequence Listing(4312173 1).TXT Ala Ala Pro Tyr Ser Lys Pro Ser
Asn Lys Asp 115120125 Leu Arg Pro Ay Asp Thr Val Thr Ile
Thr Cys S$thrsenimg) , Argnd y3730136wgdne) of the cM30 heavy chain

Ser

Met



Tyr Pro Cu Ala Gu Val Phe Trp Gn Asp Ay Gn Gy Val Pro Leu 145150155160
Thr Ay Asn val Thr Thr Ser Gn net Ala Asn Qu G n Gy Leu Phe 165170175
Hs Ser Val Leu Arg Val Val Leu Gy Ala Asn Ay Thr Tyr 180185190
Ser Cys Leu Val Arg Asn Pro Val Leu Gn Gn Asp Ala Hs Gy Ser 195200205
Ile Thr Ay Gn Pro Met Thr Phe Pro Pro Gu Ala Leu Trp 210215220

Asp Val
Val Thr
Val Thr

225230235240 Al a Phe Val

du

Val Gy Leu Ser Val Cys Leu Ile Ala Leu Leu Val Ala Leu

9)-2-3 M30-H3-type heavy chain:

A humanized M30 heavy chain‘designed by substituting
amino acid numbers 24 (glutamine), 28 (proline), 30 (leucine),
31 (valine), 35 (alanine), 39 (methionine), 59 (lysine), 89
(glutamine), 91 (serine), 93 (lysine), 95 (serine), 106
(threonine), 110 (serine), 136 (threonine), and 137 (leucine)
of the cM30 heavy chain represented by SEQ ID NO: 63 in the
Sequence Listing with valine, alanine, valine, lysine, serine,
valine, alanine, iscleucine, alanine, glutamic acid,
threonine, arginine, threonine, leucine, and valine,
respectively, was named “M30-H3-type heavy chain”.

The amino acid sequence of the M30-H3-type heavy chain

is represented by SEQ ID NO: 89.

9)-2-4 M30-H4-type heavy chain:

A humanized M30 heavy chain designed by substituting
amino acid numbers 24 (glutamine), 28 (proline), 30 (leucine),
31 (valine), 35 (alanine), 39 (methionine), 59 (lysine), 95
(serine), 106 (threonine), 110 (serine), 136 (threonine), and
137 (leucine) of the cM30 heavy chain represented by SEQ ID
NO: 63 in the Sequence Listing with valine, alanine, valine,
lysine, serine, valine, alanine, threonine, arginine,
threonine, leucine, and valine, respectively, was named

“"M30-H4-type heavy chain”.
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Cys Trp Arg Lys Ile Lys Gn Ser Cys Gu Au Gu
Asn 245250255 Ala Ay Ala Qu Asp Gn Asp Ay Au dy Gu Ay Ser
Al a 260265270 Leu G n Pro Leu Lys H s Ser Asp Ser

Lys Thr
Lys Gu Asp Asp dy Gn



275280285 1le Ala 290 <210> 32 <211> 909 <212> DNA <213> HOMO sapi ens <400>
32 atgcggctgg gcagtcctgg actgctcttc ctgctcttca gcagccttcg agct gatact 60
caggagaagg aagt cagagc gat ggtaggc agcgacgtgg agctcagctg cgcttgeccct 120
gaaggaagcc gttttgattt aaatgatgtt tacgtatatt ggcaaaccag tgagtcgaaal80
accgtggtga cctaccacat cccacagaac agctccttgg aaaacgtgga cagccgct ac240
cggaaccgag ccctgatgtc accggccggc atgctgcggg gcgacttctc cctgegettg300
ttcaacgtca ccccccagga cgagcagaag tttcactgcc tggtgttgag ccaatccct g360 Page
17 FP1214_SeqUeacaningtagid 433quersce yoflche M30-H4-type heavy chain

is represented by SEQ ID NO: 91.

9) -3 Humanization of M30 light chain
9)-3-1 M30-Ll-type lighf chain:

A humanized M30 light chain designed by substituting
amino acid numbers 21 (glutamine), 25 (serine), 29 (threonine),
30 (isoleucine), 33 (alanine), 38 (lysine), 39 (valine), 41
(methionine), 42 (threonine), 61 (serine), 62 {(serine), 64
(lysine), 65 (proline), 66 (tryptophan), 77 (valine), 89
(serine),90(tyrosine),91(serine),97(valine),99(alanine),
102 (alanine), 104 (threonine), 119 (threonine), 123 (leucine),
and 125 (leucine) of the cM30 light chain represented by SEQ
IDNO: 59 in the Sequence Listingwith glutamic acid, threonine,
alanine, threonine, 1leucine, arginine, alanine, leucine,
serine, glutamine, alanine, arginine, leucine, leucine,
isoleucine, aspartic acid, phenylalanine, threonine, leucine,
proline, phenylalanine, valine, glutamine, valine, and
isoleucine, respectively, was named “M30-Ll-type 1light
chain”.

The amino acid sequence of the M30-Ll-type light chain

is represented by SEQ ID NO: 71.

9)-3-2 M30-L2-type light chain:

A humanized M30 light chain designed by substituting
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ggatt ccagg
cccgtcgtca
at aaacggct
gaccaggct c
agcgt gct ga
cttctgcagc
aagat cacag

aggttttgag
gcgcccccca
accccaggcc
t gcagaat ga
ggat cgcacg
agaacct gac
agaat ccagt

cgttgaggtt
cagcccctcc
caacgt gt ac
caccgtcttc
gacccccagc
t gt cggcagc
cagt accggc

acactgcatg
caggat gagc
t ggat caat a
tt gaacat gc
gt gaacattg
cagacaggaa
gagaaaaacg

t ggcagcaaa

t caccttcac
agacggacaa
ggggcttgta
gct gct gcat
at gacatcgg
cggccacgtg

cttcagcgt g420
gt gt acat cc480
cagcct gct g540
t gacgt ggt c600
agagaacgt g660
agagagagac720
gagcat cct g780

gct gt cct ghigecqet nynbgyscit ggdéytamgoec at2ly (getrgogd gt2P dsbyeendgas40
tgcct ccaac acagctatgc aggtgcctgg gctgtgagtc cggagacaga gctcact ggc900

cacgtttgag09islenc3Bex2123 362anibe} ,PRE <2¥33inkdnn39afdivedined00%133 th
Arg Leu Ay Ser Pro Ay Leu Leu Phe Leu Leu Phe ser ser Leu 151015 Arg Al a

Asp Thr GmatBionkiye)d 42ValtAreprilree )nete MVal s€&xins&Ser 6sp (202538) Yalsad u Leu

Ser Cys Ala Cys Pro Qu Gy Ser Arg Phe Asp Leu Asn

(lysine), 65 (proline), 77 (valine), 89 (serine),
97 (valine), 99 (alanine),

(threonine),

102 (alanine), 104 (threonine),

91 (serine),

119

123 (leucine), and 125 (leucine) of the cM30 1light

chain represented by SEQ ID NO: 59 in the Sequence Listing with

glutamic acid, threonine, alanine, threonine, Ileucine,
arginine, alanine, 1leucine, serine, glutamine, alanine,
arginine, leucine, isoleucine, aspartic acid, threonine,
leucine, proline, phenylalanine, valine, glutamine, valine,

and isoleucine,

chain”.

is represented by SEQ ID NO:

9)

respectively,

was named “M30-L2-type light

The amino acid sequence of the M30-L2-type light chain

73.

-3-3 M30-L3-type light chain:

A humanized M30 light chain designed by substituting

amino acid numbers 29 (threonine), 30 (isoleucine), 33
(alanine), 38 (lysine), 39 (valine), 41 (methionine), 62
(serine), 65 (proline), 77 (valine), 91 (serine), 97 (valine),
99 (alanine), 102 (alanine), 104 (threonine), 119 (threonine),

123
represented by SEQ ID NO:

alanine,

(leucine),

threonine,

and 125

‘leucine,

(leucine)

157

arginine,

alanine,

of the ¢M30 1light chain

59 in the Sequence Listing with

leucine,



354045 Asp Val Tyr Val Tyr Trp Gn Thr Ser A u Ser Lys Thr Val Val Thr
505560 Tyr His Ile Pro Gn Asn Ser Ser Leu GQu Asn Val Asp Ser Arg Tyr
65707580 Arg Asn Arg Ala Leu net Ser Pro Ala Ay Met Leu Arg Ay Asp Phe
859095 Ser Leu Arg Leu Phe Asn Val Thr Pro Gn Asp Gu Gn Lys Phe His
100105110 Cys Leu Val Leu Ser Gn Ser Leu Ay Phe Gn du val Leu Ser val
115120125 G u val Thr Leu H's val Ala Ala Asn Phe Ser Val Pro val val ser
130135140 Ala Pro H's Ser Pro Ser A n Asp Qu Leu Thr Phe Thr Cys Thr Ser
145150158180ingpPl2eacSaguenc® Igusting( 431x83ing . Tgucine, proline,

phenylalanine, valine, glutamine, valine, and isoleucine,
respectively, was named “M30-L3-type light chain”.
The amino acid sequence of the M30-L3-type light chain

is represented by SEQ ID NO: 75.

9)-3-4 M30-L4-type light chain:

A humanized M30 light chain designed by substituting
amino acid numbers 21 (glutamine), 25 (serine), 29 (thfeonine) ,
30 (isoleucine), 33 (alanine), 38 (lysine), 39 (valine), 41
(methionine), 42 (threonine), 61 (serine), 62 (serine), 64
(lysiné), 66 (tryptophan), 77 (valine), 89 (serine), 90
(tyrosine), 91 (serine), 96 (arginine), 97 (valine), 299
(alanine), 102 (alanine), 104 (threonine), 119 (threonine),
123 (léucine), and 125 (leucine) of the ¢M30 light chain
represented by SEQ ID NO: 59 in the Sequence Listing with
glutamic acid, threonine, alanine, threonine, leucine,
arginine, alanine, 1leucine, serine, glutamine, alanine,
arginine, leucine, isoleucine, aspartic acid, phenylalanine,
threonine, serine, leucine, proline, phenylalanine, valine,
glutamine, valine, and isoleucine, respectivély, was named
“M30-L4-type light chain”.

The amino acid sequence of the M30-L4-type light chain

is represented by SEQ ID NO: 77.
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Ile Asn Ay Tyr Pro Arg Pro Asn Val Tyr Trp Ile Asn Lys Thr Asp 165170175
Asn Ser Leu Leu Asp Gn Ala Leu G n Asn Asp Thr Val Phe Leu Asn 180185190
Met Arg Gy Leu Tyr Asp Val Val Ser Val Leu Arg Ile Ala Arg Thr 195200205
Pro Ser Val Asn Ile Ay Cys Cys Ile GQu Asn Val Leu Leu Gn Gn 210215220
Asn Leu Thr Val Gy Ser Gn Thr Ay Asn Asp Ile Ay Qu Arg Asp -
225230235240 Lys Ile Thr Qu Asn Pro val Ser Thr Ay GQu Lys Asn Ala Al a
Thr 245250255 Trp Ser Ile Leu Ala Val Leu Cys Leu Leu val Val Val Ala val
Al a 26028523051 M3 oGy -Typevaligbyrs chaginasp Arg cys Leu Gn His Ser Tyr Ala
Gy 275280285 Ala Trp Ala Val Ser Pro Qu.Thr Qu Leu Thr Ay H s Val
: A humanized M30 light chain designed by substituting
amino acid numbers 29 (threonine), 30 (isocleucine), 33
(alanine), 38 (lysine), 39 (valine), 41 (methionine), 62
(serine), 77 (valine), 91 (serine), 97 (valine), 99 (alanine),
102 (alanine), 104 (threonine), 119 (threonine), 123 (leucine),
and 125 (leucine) of the cM30 light chain represented by SEQ
ID NO: 59 in the Sequence Listing with alanine, threonine,
leucine, arginine, alanine, leucine, alanine, ispleucine,
threonine, leucine, proline, phenylalanine, valine, glutamine,
valine, and isoleucine, respectively, was named “M30-L5-type
light chain”.
The amino acid sequence of the M30-L5-type light chain

is represented by SEQ ID NO: 79.

9)-3-6 M30-L6-type light chain:

A humanized M30 light chain designed by substituting
amino acid numbers 21 (glutamine), 25 (serine), 29 (threonine),
30 (isoleucine), 33 (alanine), 38 (lysine), 39 (valine), 41
(methionine), 42 (threonine), 61 (serine), 62 (serine), 64
(lysine), 66 (tryptophan), 77 (valine), 89 (serine), 90
(tyrosine), 91 (serine), 97 (valine), 99 (alanine), 102
(alanine), 104 (threonine), 119 (threonine), 123 (leucine),
and 125 (leucine) of the cM30 light chain represented by SEQ

IDNO: 59 in the Sequence Listingwith glutamic acid, threonine,

159



290295300 <210> 34 <211> 873 <212> DNA <213> HOMVD sapi ens <400> 34

atgaggatat ttgctgtctt tatattcatg acctactggc atttgctgaa cgcatttact 60
gt cacggttc ccaaggacct atatgtggta gagtat ggta gcaat at gac aatt gaat gc120
aaattcccag tagaaaaaca attagacctg gctgcactaa ttgtctattg ggaaat ggagl80
gat aagaaca ttattcaatt tgtgcatgga gaggaagacc tgaaggttca gcatagtagc240
t acagacaga gggcccggct gttgaaggac cagctctccc tgggaaatgc tgcacttcag300
at cacagat g tgaaattgca ggatgcaggg gtgtaccgct gcatgatcag ctatggtggt 360
gccgact agaanagogaat thceoninRaagiesicidegccaral nasaac e inmacdauggag20
attttggttg tggatccagt cacctctgaa catgaactga catgtcaggc tgagggct ac480

cccaaggcegraagt c gtlettgnryacaagilagtimgac catgaagne cclgagiygg, t aagadevadosd40
accaccaatt ccaagagaga ggagaagctt ttcaatgtga ccagcacact gagaatcaac600

acaacaactapatgdgatlctiid , c tretrydadtart iriea g oeiget ot gl ctégaiggaapactanes
acagctgaat tggtcatccc agaactacct ctggcacatc ctccaaatga aaggactcac720
tt ggt aat paehgggagadale ,Ctigl i gcgtht ggi gk ag veagi@acadnd cakelibaeghég0 Page
19

respectively, was named “M30-Lé6-type light chain”.

The amino acid sequence of the M30-Lé6-type light chain

is represented by SEQ ID NO: 81.

9)-3-7 M30-L7-type light chain:

A humanized M30 light chain designed by substituting
amino acid numbers 21 (glutamine), 25 (serine), 29 (threonine),
30 (isoleucine), 33 (alanine), 38 (lysine), 39 (valine), 41
(methionine), 42 (threonine), 61 (serine), 62 (serine), 64
(lysine), 66 (tryptophan), 77 (valine), 89 (serine), 91
(serine), 97 (valine), 99 (alanine), 102 (alanine), 104
(threonine), 119 (threonine), 123 (leucine), and 125 (leucine)
of the cM30 light chain represented by SEQ ID NO: 59 in the
Sequence Listing with glutamic acid, threonine, alanine,
threonine, leucine, arginine, alanine, leucine, serine,
glutamine, alanine, arginine, leucine, isoleucine, aspartic
acid, threonine, leucine, proline, phenylalanine, valine,
glutamine, valine, and isoleucine, respectively, was named
“"M30-L7-type light chain”.

The amino acid sequence of the M30-L7-type light chain

is represented by SEQ ID NO: 83.
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FP1214 Sequence Listing(4312173 _1).TXT ttaagaaaag ggagaat gat ggat gt gaaa
aaat gt ggca tccaagat ac aaact caaag840 aagcaaagtg atacacattt ggaggagacg taa873
<210> 35 <211> 290 <212> PRT <213> Honmpb sapi ens <400> 35 Met Arg Il e Phe
Ala Val Phe Ile Phe Met Thr Tyr Trp His Leu Leu 151015 Asn Al a Phe Thr val
Thr Val Pro Lys Asp Leu Tyr val Val GQu Tyr 202530 Gy Ser Asn Met Thr Ile
G u Cys Lys Phe Pro Val GQu Lys G n Leu 354045 Asp Leu Ala Ala Leu Ile Va
Tyr Trp Au Met Qu Asp Lys Asn Il e 505560

(Example 10) Production of humanized antibody
10)-1 Constructiop.of M30-L1, M30-L2, M30-L3, M30-1L4, M30-L5,
M30-L6, and M30-L7-type light chain expression vectors

DNAs comprising a gene encoding an M30-L1, M30-L2, M30-L3,
M30-L4, M30-L5, M30-L6, or M30-L7-type light chain variable
region represented by amino acid numbers 21 to 128 in SEQ ID
NO: 71, amino acid numbers 21 fo 128 in SEQ Ib NO: 73, amino
acid numbers 21 to 128 in SEQ ID NO: 75, amino acid numbers
21 to 128 in SEQ ID NO: 77, amino acid numbers 21 to 128 in
SEQ ID NO: 79, amino acid numbers 21 to 128 in SEQ ID NO: 81,
or amino acid numbers 21 to 128 in SEQ ID NO: 83 in the Sequence
Listing were synthesized (GENEART, Inc. Artificial Gene
Synthesis Service) based on SEQ ID NOS: 70, 72, 74, 76, 78,
80, and 82 according to the nucleotide sequences corresponding
to the above SEQ ID NOS according to the amino acid sequences.
Then, each of the DNA fragments obtained by cleaving the
synthesized DNAs with the restriction enzymes NdeI and BsiWI
was inserted into the universal chimeric and humanized antibody
light chain expression vector (pEF6KCL) at the site cleaved
with the restriction enzymes NdeIl and BsiWI, whereby M30-11,
M30-L2, M30-L3, M30-L4, M30-L5, M30-L6, and M30-L7-type light
chain expression vectors were constructed.

The thus obtained expression vectors were named

“pEF6KCL/M30-L1", “pEF6KCL/M30-L2", “pEF6KCL/M30-L3",
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Ile Gn
Tyr Arg
Al a Leu
Cys Met
val Asn
Pro Val
Pro Lys
Gy Lys
Val Thr

Phe Val Hs Ay Qu GQu Asp Leu Lys Val Gn H's Ser Ser 65707580
Gn Arg Ala Arg Leu Leu Lys Asp G n Leu Ser Leu Gy Asn 859095 Al a
Gn lle Thr Asp Val Lys Leu Gn Asp Ala Ay Val Tyr 100105110 Arg
Ile Ser Tyr Ay Gy Ala Asp Tyr Lys Arg Ile Thr val 115120125 Lys
Ala Pro Tyr Asn Lys Ile Asn Gn Arg Ile Leu Val val 130135140 Asp
Thr Ser Qu Hs GQu Leu Thr Cys Gn Ala u Ay Tyr 145150155160
Ala Gu Val Ile Trp Thr ser Ser Asp His G n val Leu Ser 165170175
TREFSRELTMB OTRA "Asn"IeF6Kgk/ M3 §- GSU G \PEEEKAleMIthdlfsn 886185190
Ser Thr Leu Arg Ile Asn Thr Thr Thr Asn Gu Ile Phe Tyr
“pEF6KCL/M30-L7", respectively.

10) -2 Construction of M30-H1, M30-H2, M30-H3, and M30-H4-type
heavy chain expression vectors
DNAs comprising a gene encoding an M30-H1, M30-H2, M30-H3,
or M30-H4-type heavy chain variable region represented by amino
acid numberé 20 to 141 in SEQ ID NO: 85, amino acid numbers
20 to 141 in SEQ ID NO: 87, amino acid numbers 20 to 141 in
SEQ ID NO: 89, or amino acid numbers 20 to 141 in SEQ ID NO:
91 in the Sequence Listing were synthesized (GENEART, Inc.
Artificial Gene Synthesis Service) based on SEQ ID NO: 84, 86,
88, and 90 according to the nucleotide sequences corresponding
to the above SEQ ID NOS according to the amino acid séquences.
Then, each of the DNA fragments obtained by cleaving the
synthesized DNAs with the restriction enzyme BlpI was inserted
into the universal humanized antibody heavy chain expression
vector (pEF1lFCCU) at the site cleaved with the restriction
enzyme BlpI, whereby M30-H1, M30-H2, M30-H3, and M30-H4-type
heavy chain expression vectors were constructed.
The thus obtained expression vectors were named
“pEF1FCCU/M30-H1"”, “pEF1FCCU/M30-H2"”, “pEF1FCCU/M30-H3”, and

“pEF1FCCU/M30-H4"”, respectively.

10) -3 Production of humanized antibody
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195200205 Cys Thr Phe Arg Arg Leu Asp Pro Qu GQu Asn H's Thr Ala Qu Leu
210215220 FP1214 Sequence Listing(4312173 1).TXT val Ile Pro Qu Leu Pro
Leu Ala His Pro Pro Asn Qu Arg Thr Hi s 225230235240 Leu Val he Leu Ay Al a
Ile Leu Leu Cys Leu Gy Val Ala Leu Thr 245250255 Phe Il e Phe Arg Leu Arg
Lys Gy Arg net net Asp Val Lys Lys Cys 260265270 Gy Ile Gn Asp Thr Asn
Ser Lys Lys G n Ser Asp Thr H's Leu G u 275280285 d u Thr 290 <210> 36

<211> 909 <212> DNA <213> HOMO sapi ens <400> 36
1.2 x 10° cells of FreeStyle 293F cells (Invitrogen

Corporation) in the logarithmic growth phase were seeded into
1.2 L of fresh FreeStyle 293 Expression Medium (Invitrogen
Corporation) and cultured for 1 hour by shaking at 90 rpm at

37°C in an 8% CO; incubator. 3.6 mg of polyethyleneimine

(Polyscience #24765) was dissolved in 20 ml of Opti-Pro SFM
medium (Invitrogen Corporation). Subsequently, a heavy chain
expression vector (0.4 mg) and a light chain expression vector
(0.8 mg) prepared with PurelLink HiPure Plasmid Kit (Invitrogen
Corporation) were suspended in 20 ml of Opti-Pro SFM medium.

Then, 20 ml of the obtained expression vectors/Opti-Pro SFM
mixed 1liquid was added to 20 ml of the obtained
polyethyleneimine/Opti-Pro SFM mixed 1liquid, and the

resulting mixture was gently stirred and then left for 5 minutes.
Thereafter, the mixture was added to the FreeStyle 293F cells,

and shaking culture at 90 rpm was performed for 7 days at 37°C
in an 8% CO; incubator. The resulting culture supernatant was

filtered through a disposable capsule filter (Advantec

#CCS-045-E1H) .

A humanized antibody of M30 obtained by a combination
of pEF1FCCU/M30-~H1 and pEF6KCL/M30-L1 was named “M30-H1-L1”",
a humanized antibody of M30 obtained by a combination of
PEF1FCCU/M30-H1 and pEF6KCL/M30-L2 was named “M30-H1-L2", a
humanized antibody of M30 obtained by a combination of.

PEF1FCCU/M30-H1 and pEF6KCL/M30-L3 was named “M30-H1-L3”, a
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at gcggct gg
caggagaagg
gaaggaagcc
accgt ggt ga
cggaaccgag
ttcaacgtca
ggatt ccagg

gcagt cctgg actgctcttc ctgctcttca
aagt cagagc gat ggt aggc agcgacgt gg
gttttgattt aaatgatgtt tacgtatatt
cctaccacat cccacagaac agctccttgg
ccctgatgtc accggecgge at gctgcggg
ccccccagga cgagcagaag tttcactgcec
aggttttgag cgttgaggtt acactgcatg

gcagccttcg
agct cagctg
ggcaaaccag
aaaacgt gga
gcgacttctc
t ggt gt t gag
t ggcagcaaa

agct gat act 60
cgcttgcect 120
t gagt cgaaal80
cagccgct ac240
cctgcgcett g300
ccaat ccct g360
cttcagcgt g420

cccgt cgt bamgogeedc crat Haedy c ctfc cMaagghitymigeed cyct @ c apmdtigtadcian c 240
at aaacggct accccaggcc caacgtgtac tggatcaata agacggacaa cagcctgct g540
gaccaggcphEFLFCaAdBgaHiaendt pEF6KCLgNa0algc wggggemedt AMBYadigtggt' c660
agcgt gct ga ggat cgcacg gacccccagc gtgaacattg gctgctgcat agagaacgt g660
ctt ct gcapomagaaedt gast 1 gba@pgeFgCcMB agasiaggasedt @ycad c goonagagagiagac 620
aagat cacag agaat ccagt cagtaccggc gagaaaaacg cggccacgtg gagcatcctg780
gct gt cct gerafetay ol nHaghed! pEEFeRATIUB0aATAd wast gabkal yMeaggeacayad40
t gcct ccaac acagctatgc aggtgcctgg gctgtgagtc cggagacaga gctcact ggc900

cacgttt gadRdnt2te> St f¥ddy IR MId2phimed 3ByHOAD &AM @tion of

PEF1FCCU/M30-H4 and PEF6KCL/M30-L2 was named “M30-H4-L2", a
humanized antibody of M30 obtained by a combination of
PEF1FCCU/M30-H4 and pEF6KCL/M30-L3 was named “M30-H4-L3”, a
humanized antibody of M30 obtained by a combination of
PEF1FCCU/M30-H4 and pEF6KCL/M30-L4 was named “M30-H4-1L4", a
humanized antibody of M30 obtained by a combination of
pEF1FCCU/M30-H1 and pEF6KCL/M30-L5 was named “M30-H1-L5", a
humanized antibody of M30 obtained by a combination of
PEF1FCCU/M30-H1 and pEF6KCL/M30-L6 was named “M30-H1-L6”, and
a humanized antibody of M30 obtained by a combination of

PEF1FCCU/M30-H1 and pEF6KCL/M30-L7 was named “M30-H1-L7”.

10) -4 Purification of humanized antibody

The culture supernatant obtained in Example 6-1) was
purified by a two-step process including rProtein A affinity
chromatography (at 4 to 6°C) and ceramic hydroxyapatite (at
room temperature). A buffer exchange step after the
purification by rProtein A affinity chromatography and after
the purification by ceramic hydroxyapatite was performed at

room temperature.
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<400> 37 Met Arg Leu Ay Ser Pro Gy Leu Leu Phe Leu Leu Phe Ser Ser Leu
151015 Page 21 FP1214 Sequence Listing(4312173 1).TXT Arg Ala Asp Thr @ n
GQu Lys u val Arg Ala met Val Ay Ser Asp 202530 Val Gu Leu Ser Cys Ala
Cys Pro Au Ay Ser Arg Phe Asp Leu Asn 354045 Asp Val Tyr Val Tyr Trp Gn
Thr Ser Qu Ser Lys Thr Val Val Thr 505560 Tyr His Ile Pro G n Asn Ser ser
Leu A u Asn Val Asp ser Arg Tyr 65707580 Arg Asn Arg Ala Leu net ser Pro

Ala Ay net Leu Arg Ay Asp Phe 859095 Ser Leu Arg Leu Phe Asn Val Thr Pro
Gn Asp Gu GﬁlE§g,pp1¥Opﬂ Eo 1200 ml of the culture supernatant was

applied to MabSelect SuRe (manufactured by GE Healthcare
Bio-Sciences Co., Ltd., two HiTrap columns (volume: 1 ml)
connected in series) equilibrated with PBS. After all culture
solution was poured into the column, the column was washed with
15 to 30 ml of PBS. Subsequently, elution was performed with
a 2 M arginine hydrochloride solution (pH 4.0), and a fraction
containing the antibody was collected. The fraction was
applied to a desalting column (manufactured by GE Healthcare
Bio-Sciences Co., Ltd., two HiTrap desalting columns (volume:
5 ml) connected in series), whereby the buffer was exchanged
with a buffer containing 5 mM sodium phosphate, 50 mM MES, and
20 mM NaCl at pH 6.5.

Further, the antibody solution subjected to buffer
exchange was applied to a ceramic hydroxyapatite column (Japan
Bio-Rad Laboratories, Inc., Bio-Scale CHT2-1 hydroxyapatite
column (volume: 2 ml)) equilibrated with a buffer containing
5 mM NaPi, 50 mM MES, and 20 mM NaCl at pH 6.5. Then, linear
concentration gradient elution with sodium chloride was
performed, and a fraction containing the antibody was
collected.
| The fraction was applied to a desalting column
(manufactured by GE Healthcare Bio-Sciences Co., Ltd., two
HiTrap desalting columns (volume: 5 ml) connected in series),

whereby the liquid was exchanged with CBS (containing 10 mM
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100105110 cys Leu Val Leu ser Gn Ser Leu Ay Phe Gn Qu val Leu ser Val
115120125 G u val Thr Leu H's val Ala Ala Asn Phe Ser val Pro val val Ser
130135140 Ala Pro H's Ser Pro Ser Gn Asp Qu Leu Thr Phe Thr Cys Thr Ser
145150155160 Ile Asn Ay Tyr Pro Arg Pro Asn val Tyr Trp Ile Asn Lys Thr

Asp 165170175 Asn Ser Leu Leu Asp An Ala Leu G n Asn Asp Thr Val Phe Leu
Asn 180185190 Met Arg Ay Leu Tyr Asp val Val ser val Leu Arg Ile Ala Arg
Thr 195200205 Pro Ser Val Asn Ile Gy Cys Cys Ile Au Asn Val Leu Leu Gn
G n 2102¢5228tAshufdgrTRndvald 0GMM s@diGm cthirordde ADH AsPlie Gy Gu Arg
Asp 225230235240

Finally, the resulting solution was concentrated using

Centrifugal UF Filter Device VIVASPIN 20 (fractional molecular
weight: 30 K, Sartorius Co., Ltd., at 4°C), and the
concentration of IgG was adjusted to 1.0 mg/ml or more, and

the thus obtained solution was used as a purified sample.

10) -5 Binding property of humanized.aﬁtibody to B7-H3 antigen

The binding property of the humanized M30 antibody to
human B7-H3 which is an antigen was measured by a surface
plasmon resonance (SPR) device (Biacore, Inc.). According to
common procedures, an anti-human IgG antibody was immobilized
on a sensor chip, and then, each of the purified samples of
£he humanized M30 antibodies obtained in the above 10)-4 was
bound thereto. Thereafter, an extracellular domain
polypeptide of the B7-H3 variant 2 antigen (manufactured by
R&D Systems, Inc., #2318-B3-050/CF) was added thereto at
different concentrations, and the amount of the antigen bound
to the antibody in a running buffer (phosphate buffer, 0.05%
SP20) was measured over time. The measured amount was analyzed
with dedicated software (BIAevaluation) and a dissociation
constant (Kd [M]) was calculated. The measurement was
performed using the cM30 antibody as a positive control for
each measurement operation. The results are as shown in Table

3. All of the humanized M30 antibodies had binding activity
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Lys Ile Thr Qu Asn Pro val ser Thr Ay G u Lys Asn Ala Ala Thr 245250255
Trp Ser Ile Leu Ala Val Leu Cys Leu Leu val Val Val Ala val Ala 260265270
Ile Ay Trp val Cys Arg Asp Arg Cys Leu G n His Ser Tyr Ala Ay 275280285
Page 22 FP1214_Sequence Listing(4312173_1).TXT Ala Trp Ala val Ser Pro Qu
Thr Gu Leu Thr Gy Hs Val 290295300 <210> 38 <211> 867 <212> DNA <213>
Hono sapi ens <400> 38 at gggccaca cacggaggca gggaacatca ccat ccaagt
gtccatacct caatttcttt60 cagctcttgg tgctggetgg tctttctcac ttctgttcag

gt gt t at cedaége§atb8afl283gaagtigaed@ag aagt ggcaac gectgtcctgt ggtcacaatg
tttctgttga agagctggcal80 caaactcgca tctactggca aaaggagaag aaaat ggtgc

t gact at ga0188¢t ggggac240

[Table 3]
Kd [M]
M30-H1-L1 8.7E-08
M30-H1-L2 1.0E-07
M30-H1-L3 1.0E-07
M30-H1-L4 1.6E-08
M30-H4-L1 1.3E-07
M30-H4-L2 1.4E-07
M30-H4-L3 1.6E-07
M30-H4-L4 1.2E-08
M30-H1-L5 1.9E-09
M30-H1-L6 3.4E-09
M30-H1-L7 2.7E-09
cM30 7.3E-10

[0189]

Example 11. Measurement of competitive inhibitory activities
of c¢cM30 antibody and humanized M30 antibody against M30
antibody for the binding to B7-H3 antigen

The competitive inhibitory activities of the c¢cM30
antibody and the humanized M30 antibody (M30-H1l-L4 antibody)
against the M30 antibody for the binding to the B7-H3 variant
1 and variant 2 were measured by the following method.
[0190]

By wusing EZ-Link Sulfo-NHS-LC Biotinylation Kit
(manufactured by Thermo Scientific Corporation, #21435) and
according to the attached protocol, the respective mouse
monoclonal antibodies M30 were biotinylated (hereinafter the
respective biotinylated M30 antibodies were referred to as

“bM30”). Further, as abuffer tobe used in the following ELISA
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at gaat at at
att gt gatcc
t at gaaaaag
gacttcccta
atttgctcaa
gaattaaatg

ggcccgagt a
t ggct ct gcg
acgctttcaa
cacct agt at

cct ct ggagg
ccat caacac

caagaaccgg
cccat ctgac
gcgggaacac
atctgacttt
ttttccagag
aacagtttcc

accatctttg
gagggcacat
ct ggct gaag
gaaattccaa
cct cacctct
caagatcctg

at at cactaa taacctctcc300
acgagtgtgt tgttctgaag360
tgacgttat c agtcaaagct 420
cttctaatat tagaaggata480
cctggttgga aaat ggagaa540
aaact gagct ctatgctgtt600

agcagcaaac tggatttcaa tatgacaacc aaccacagct tcatgtgtct catcaagtat 660
ggacat t t B§tH26r gBRt BT §aEtR t BRSIQRFHAESH &éﬁragcgtéé&%mﬁswﬁ?@o
gat aacctgc tcccatcctg ggccattacc ttaatctcag taaatggaat ttttgtgata780
tgct gcct g8 @étla€B§ESt t gccccaaga t gcagagaga gaaggaggaa tgagagatt g840
agaagggaaa gtgtacgccc tgtatag867 <210> 39 <211> 288 <212> PRT <213> Hono
sapi ens <400> Bechmf th¢ ehityrarel ArlpAdgmain @ yidpt s ofriths 87 -HBs cys
Pro Tyr 151015 Leu Asn Phe Phe G n Leu Leu val Leu Ala Gy Leu Ser H's Phe
Cys 202588riant 1 (manufactured by R&D Systems, Inc., #1949-B3-050/CF)

and the extracellular domain polypeptide of the B7-H3 variant

2 (manufactured by R&D Systems, #2318-B3-050/CF)

Inc., was

diluted to 0.5 pg/ml with a coating buffer and the resulting
solution was dispensed at 100 pL/well in an immunoplate
(manufactured by Nunc, Inc., #442404). Then, the plate was
left to stand overnight at 4°C, whereby the protein was adsorbed
to the plate. On the next day, an assay diluent was dispensed
at 200 pL/well, and the plate was left to stand at room
temperature for 4 hours.

After the solution in each well was removed, a mixed
solution of the biotinylated antibody at 5 pg/ml and an
unlabeled antibody at each concentration (0 pg/ml, 1 pg/ml,
5ug/ml, 25 pg/ml, 50 pg/ml, or 125 pg/ml) was dispensed at 100
pL/well in an assay diluent, and the plate was left to stand
at room temperature for 1 hour.

After each well was washed twice with a wash buffer, a
streptavidin-horseradish peroxidase conjugate (manufactured
by GE Healthcare Bio-Sciences Corporation, #RPN1231V) diluted
to 500-fold with an assay diluent was added at 100 pL/well,

and the plate was left to stand at room temperature for 1 hour.

After the solution in each well was removed and each well
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ser Ay val Ile Hs Val Thr Lys Qu Val Lys Qu val Ala Thr Leu 354045 Ser
Cys Ay H's Asn Val Ser Val Qu GQu Leu Ala Gn Thr Arg Il e 505560 Tyr Trp-
Gn Lys Qu Lys Lys nmet val Leu Thr Met Met Ser Ay Asp 65707580 Page 23
FP1214 Sequence Listing(4312173 1).TXT Met Asn Ile Trp Pro Gu Tyr Lys Asn
Arg Thr Ile Phe Asp Ile Thr 859095 Asn Asn Leu Ser Ile val Ile Leu Ala Leu
Arg Pro Ser Asp Gu dy 100105110 Thr Tyr du Cys val val Leu Lys Tyr GQu
Lys Asp Ala Phe Lys Arg 115120125 Qu His Leu Ala Qu val Thr Leu ser val
Lys Al a ®¥8f washedtwige wigigs14gsh buffer, a substrate solution was

added at 100 uL/well, and a color development reaction was

allowed to proceed while stirring the reaction mixture. After

completion of the color development, a blocking buffer was

added thereto at 100 pl/well to stop the color development

reaction. Then, an absorbance at 450 nm was measured using
a plate reader.
[0191]

As a result, the absorbance of the well to which only
bM30 was addedwas 2.36 £ 0.05 (mean + standard deviation (n=12))
in the plate to which the polypeptide of the extracellular
domain of the B7-H3 variant 1 was attached, and 1.90 + 0.20

(mean + standard deviation (n=12)) in the plate to which the

polypeptide of the extracellular domain of the B7-H3 variant
2 was attached.
[0192]

The absorbancés in the graphs of Fig. 10 are each
expressed as a mean + standard deviation (n=3). The control
IgG did not inhibit the binding of bM30 to B7-H3.

On the other hand, it was shown that the binding of bM30
to B7-H3 is inhibited by the M30 antibody itself, the cM30
antibody, which is a chimeric antibody of the M30 antibody,
and the M30-H1-L4, which is a humanized antibody, in both of
the plate to whiéh the polypeptide of the extracellular domain

of the B7-H3 variant 1 was attached and the plate to which the
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Pro

Ser Ile Ser Asp Phe Qu Ile Pro Thr Ser Asn Ile Arg Arg lle

145150155160 Ile Cys Ser Thr Ser Ay Ay Phe Pro Qu Pro H's Leu Ser Trp

Leu
Asp
Met
Arg
Pro
Asn
Cys

Pro

165170175 Gu Asn Gy Gu Gu Leu Asn Ala Ile Asn Thr Thr val ser Gn
180185190 Pro A u Thr A u Leu Tyr Ala Val ser Ser Lys Leu Asp Phe Asn
195200205 Thr Thr Asn His Ser Phe net Cys Leu Ile Lys Tyr Gy H's Leu
210215220 val Asn G n Thr Phe Asn Trp Asn Thr Thr Lys G n Qu H's Phe
225230235240 Asp Asn Leu Leu Pro Ser Trp Ala |Ile Thr Leu Ile ser Val
Ay pabyBepssde| ef PHee et aee gl gy Samai gt e BysHPhwaaianPro Arg
Arg 260265270 Gu Arg Arg Arg Asn Gu Arg Leu Arg Arg Qu Ser Val Arg
val 2 was attached.

[0193]

That is, it was shown that the cM30 antibody and the
humanized antibody (M30-H1-L4 antibody) recognize the same

epitope of the B7-H3 antigen as the M30 antibody.

Example 12. Activity of humanized M30 antibody
12) -1 ADCP activity of humanized M30 antibody

PBMCs of a healthy subject were isolated according to
common procedures and'suspended in RPMI-10% FCS and then seeded
in a flask. The cells were cultured overnight in a CO,
incubator. The culture supernatant was removed, and to the
cells attached to the flask, RPMI-10% FCS supplemented with
M-CSF and GM-CSF (PeproTech, Inc.) was added, and the cells
were cultured for 2 weeks. The cells were detached with TrypLE
and collected. Then, the cells were added to a 24-well plate
at 500 pl/well (1 x 10° cells/well) and cultured overnight at
37°C. The thus prepared cells were used as effector cells.

The labeling of NCI-H322 cells to be used as target cells
was performed using PKH26 dye labeling kit (Sigma Co., Ltd.).
The target cells were detached with TrypLE and washed twice
with PBS. The cells were suspended in Diluent C at 1 x 10’
cells/ml. PKH26 dye stock (1 mM) was diluted to 8 uM with

Diluent C, and immediately thereafter, the diluted dye solution
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275280285 <210> 40 <211> 990 <212> DNA <213> Hono sapi ens <400> 40
at ggat cccc agtgcactat gggactgagt aacattctct ttgtgatggc cttcctgctc60
tctggtgctg ctcctctgaa gattcaagcet tatttcaatg agactgcaga cctgccatgcl20
caatttgcaa actctcaaaa ccaaagcctg agtgagctag tagtattttg gcaggaccagl80
gaaaacttgg ttctgaatga ggtatactta ggcaaagaga aatttgacag tgttcattcc240 Page
- 24 FP1214 Sequence Listing(4312173 1). TXT aagtatatgg gccgcacaag ttttgattcg
gacagttgga ccctgagact tcacaatctt300 cagat caagg acaagggctt gtatcaat gt
at cat ccavasa@disesh fdre velcagyBabg3 et geE@ER g a@ca*gr@ttgaaf t Ehegaadtg
tcagtgcttg ctaacttcag tcaacctgaa420 atagtaccaa tttctaatat aacagaaaat
gt gt acat suspensgascet g ctleat crasulBdngacyyrtuce cugsacdeds gadgargant
gttttgctaa gaaccaagaa ttcaactatc540 gagtatgatg gtattatgca gaaatctcaa
gat aat gt tempagaacirgt £oagacghineecé90 aTbanct Lgmlctaft tdemih wast gdtgtit
acgagcaata tgaccatctt ctgtattctg660

thereto, and further, a medium with serum was added thereto,

and washing was performed twice.

[0194]

Each of the M30 antibody, the cM30 antibody, and the

humanized M30 antibody (M30-H1-L4 antibody) was diluted to 20
png/ml with RPMI-10% FCS (Invitrogen Corporation) .
Subsequently, the target cells (NCI-H322 cells) were dispensed
at 2 x 10° cells/100 pl/tube and mixed. The resulting mixture
was left to stand on ice for 30_minutes. The supernatant was
removed, and the cells were washed twice with a culture solution
and suspended in 500 pl of a culture solution.

The supernatant was removed from the effector cells, and
the cells having been treated with the M30 antibody, the cM30
antibody, or the humanized M30 antibody (M30-H1-L4 antibody)
and suspended in the culture solution were added thereto and
mixed therewith. Then, the cells were cultured for 3 hours
in a CO, incubator.

Thereafter, the cells were detached with Trypsin-EDTA
and collected.

To the collected cells, an FITC-labeled anti-mouse CD11b
antibody (Becton, Dickinson and Company, Ltd.) was added, and

the resulting mixture was left to stand on ice for 30 minutes.
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gaaact gaca agacgcggct tttatcttca cctttctcta tagagcttga ggaccctcag720
cctcccccag accacattcc ttggattaca gctgtacttc caacagttat tatatgtgtg780
atggttttct gtctaattct atggaaatgg aagaagaaga agcggcctcg caactcttat 840
aaat gt ggaa ccaacacaat ggagagggaa gagagtgaac agaccaagaa aagagaaaaa900
atccat at ac ct gaaagat c tgat gaagcc cagcgtgttt ttaaaagttc gaagacatct 960
tcat gcgaca aaagtgatac atgtttttag990 <210> 41 <211> 329 <212> PRT <213> Hono
sapi ens <400> 41 Met Asp Pro Gn Cys Thr Met Ay Leu Ser ‘Asn |l e Leu Phe
Val Met 151015TAkasPhernatanbuwaerrahgvedia avnd thre dedu 9 ywerd waghedAl a Tyr
Phe 202530 Asn Gu Thr Ala Asp Leu Pro Cys G n.Phe Ala Asn Ser Gn Asn G n
354045 SewikeuwSth @ guléumrealsodaltiire -Trp G n Asp Gn GQu Asn Leu val
50 5560 Leu Asn Gu Val Tyr Leu Ay Lys GQu Lys Phe Asp Ser val Hi s Ser
' The collected cells were suspended in 300 pl of a culture
medium and analyzed by FACS Calibur (Becton, Dickinson and
Company, Ltd.). In the CCDllb-positive macrophages, a
PKH26-positive fraction was evaluated as
phagocytosis-positive cells.
[0195]
The results are shown in Fig. 11.
In the group with the addition of the humanized M30
antibody (M30-H1-L4 antibody), ADCP activity against the

NCI-H322 cells was observed in the same manner as in the groups

with the addition of the M30 antibody or the cM30 antibody.

12) -2 ADCC activity of humanized M30 antibody

PBMCs of a healthy subject were isolated according to
common procedures and suspended in RPMI—ld% FCS and then seeded
in a flask. The cells were cultured overnight in a CO,
incubator.

The floating cells were collected, followed by a washing
procedure, and the resulting cells were used as peripheral
blood lymphocytes (PBLs). The obtained PBLs were suspended
in phenol red-free RPMI 1640 (manufactured by Invitrogen
Corporation) containing 10% Fetal Bovine Serum (manufactured

by Invitrogen Corporation) (hereinafter abbreviated as “ADCC
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65707580 Lys Tyr Met Ay Arg Thr Ser Phe Aép Ser Asp Ser Trp Thr Leu Arg
859095 Leu H's Asn Leu Gn Ile Lys Asp Lys Gy Leu Tyr An cys lle lle
100105110 His His Lys Lys Pro Thr Ay Met Ile Arg lie Hi's Gn Met Asn Ser
115120125 G u Leu ser val Leu Ala Asn Phe ser Gn Pro Qu Ile val Pro lle
130135140 Page 25 FP1214_ Sequence Listing(4312173_1).TXT ser Asn Ile Thr
G u Asn Val Tyr Ile Asn Leu Thr cys ser Ser |le 145150155160 H's Ay Tyr
Pro Qu Pro Lys Lys net Ser Val Leu Leu Arg Thr Lys 165170175 Asn Ser Thr
Ile Gu Mgdinmp)d gndl sheeceGlnsugpe8sio@ waAspaAsed through a cell

strainer (pore size: 40 um, manufactured by BD Biosciences,

Ltd.). Then, the viable cells were counted by a trypan blue

dye exclusion assay. After the spleen cell suspension was

centrifuged, the medium was removed, and the cells were

resuspended in the ADCC medium at a viable cell density of 2.5

x 10° cells/ml and used as effector cells.

[0196]

NCI-H322 cells were treated with trypsin, and the treated
cells were washed with 10% FBS-containing RPMI 1640 and then
resuspended in 10% FBS-containing RPMI 1640. The cells (4 x
10° cells) were mixed with chromium-51 (5550 kBq) sterilized
through a 0.22 pm filter, and labeling was performed for 1 hour
under the conditions of 37°C and 5% CO,. The labeled cells were
washed three times with the ADCC medium, and the cells were
resuspended at 2 x 10° cells/ml in the ADCC medium and used
as target cells.

The target cells at a cell density of 2 x 10° cells/ml
were dispensed at 50 pl/well in a 96-well U-shaped bottom
microplate. 50 pl of each of the c¢cM30 antibody and the
humanized M30 antibodies (M30-H1-L4, M30-H4-1.4, M30-H1-L5,
M30-H1-L6, and M30-H1-L7) was added thereto, diluted with the

ADCC medium so that the final concentration of the antibody

after adding the effector cells was 1, 10, 100, or 1000 ng/ml.

Then, 100 pl of the effector cells at a cell density of 2.5
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180185190 val Thr du Leu Tyr Asp val ser Ile ser Leu ser val Ser Phe Pro
195200205 Asp val Thr Ser Asn Met Thr Ile Phe Cys Ile Leu A u Thr Asp Lys
210215220 Thr Arg Leu Leu Ser Ser Pro Phe Ser Ile Gu Leu Gu Asp Pro Gn
225230235240 Pro Pro Pro ASOHis Ile Pro Trp Ile Thr Ala val Leu Pro Thr
val 245250255 Ile Ile cys val net val Phe Cys Leu Ile Leu Trp Lys Trp Lys
Lys 260265270 Lys Lys Arg Pro Arg Asn ser Tyr Lys cys Ay Thr Asn Thr net
G u 275280285 Arg Qu Gu ser Au Gn Thr Lys Lys Arg Qu Lys Ile Hs Ile
Pro 290285800cellsAmd ®ere Axbiad tharet@, nandgthalcelies wegesenlSeredys Thr
ser 305310315320
for 4 hours under the conditions of 37°C and 5% CO,. The
supernatant was collected in a LumaPlate (manufactured by
PerkinElmer, Inc.), and gamma radiation emitted therefrom was
measured using a gamma counter. The percentage of cell lysis
caused by the ADCC activity was calculated according to the
following equation.
[0197]
Percentage of.cell lysis (%) = (A-B) / (C-B) x 100
A: Radiation count from the sample well
B: Average spontaneous radiation emission count (from
wells to which the antibody and the effector cells were not
added) (n=3). The same procedure as that for the sample well
was performed except that the ADCC medium was added in an amount
of 50 ul at the time of adding the antibody and in an amount
of 100 pl at the time of adding the effector cells.
[0198]
C: Average maximum radiation emission count (from wells

in which the target cells were dissolved with a surfactant)

(n=3). The same procedure as that for the sample well was

performed except that 50 pl of the ADCC medium was added at

the time of adding, the antibody and 100 pl of the ADCC medium

containing 2% (v/v) Triton X-100 was added at the time of adding
the effector cells.

[0199]
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Ser Cys Asp Lys Ser Asp Thr Cys Phe 325 <210> 42 <211> 849 <212> DNA <213>
HOMO sapi ens <400> 42 atggcttccc tggggcagat. cctcttctgg agcataatta
gcatcatcat tattctggct 60 ggagcaattg cactcatcat tggctttggt atttcaggga

gacact ccat cacagtcact 120 actgtcgcct cagctgggaa cattggggag gat ggaatcc
tgagctgcac ttttgaacct 180 gacatcaaac tttctgatat cgtgatacaa tggctgaagg
aaggtgtttt aggcttggtc240 catgagttca aagaaggcaa agatgagctg tcggagcagg

at gaaat gtt cagaggccgg300 acagcagtgt ttgctgatca agtgatagtt ggcaatgcct
ctttgcggct gaadafcyegudbspage 26owWRPIR1FaSdquén@@d iFsig-ng(4312173 1) . TXT
caactcacag atgctggcac ctacaaatgt tatatcatca cttctaaagg caaggggaat 420 :

gct aacctt g agt @heatdm shgugeote enagyeatagregf tadgtlgastig mggavtraemaat 480
gccagct cag agaccttgcg gtgtgaggct ccccgatggt tcccccagecc cacagt ggt 540

t gggcat cendady tgacrabgygagnrasenit cttaggaag detvtaaabas . caljed tit gagyteo

was calculated using Student’s t-test.

In the group with the addition of the M30-H1-14 antibody,
ADCC activity was observed in the same manner as in the group
with the addition of the ¢M30 antibody. Also other humanized
M30 antibodies (M30-H4-L4, M30-H1-L5, M30-H1-L6, and

M30-H1-L7) were observed to have ADCC activity in the same

marmniner.
[0200]
[Table 4]
1 ng/mL 10 ng/mL 100 ng/mL 1000 ng/mL
Average Standard Average Standard Average Standard Average Standard
(%) deviation (%) deviation (%) deviation (%) deviation
human IgG 38 1.6 6.8 1.5 3.9 1.4 6.5 0.5
cM30 1.1 1.2 40.5 27 84.3 23 88.2 40
M30-H1-L4 11.5 1.0 431 0.1 83.6 0.7 84.7 1.0
M30-H4-L4 7.8 1.1 26.6 1.6 68.9 28 81.7 15
M30-H1-L5 9.6 1.1 30.5 20 67.8 50 78.8 30
M30-H1-L6 9.8 .16 32.0 22 747 40 81.3 20
M30-H1-L7 8.3 0.7 29.4 0.7 717 20 80.7 07
[0201]

12) -3 In vivo antitumor effect of humanized M30 antibody
MDA-MB-231 cells were detached from a culture flask by

a trypsin treatment, and then suspended in 10% FBS-containing

RPMI 1640 medium (Life Technologies Corporation), followed by

centrifugation and the supernatant was removed. The cells
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ctgaact ct g agaatgtgac catgaaggtt gtgtctgtgc tctacaatgt tacgatcaac660
aacacat act cctgtatgat tgaaaatgac attgccaaag caacagggga tatcaaagtg720
acagaat cgg agat caaaag gcggagtcac ctacagctgc taaactcaaa ggcttctctg780
tgtgtctctt ctttctttgc catcagctgg gcacttctgc ctctcagccc ttacctgat g840
ct aaaat ag849 <210> 43 <211> 282 <212> PRT <213> Honp sapi ens <400> 43 Met
Ala Ser Leu Ay Gn lle Leu Phe Trp Ser Ile Ile Ser Ile Ile 151015 Ile Ile
Leu Ala Gy Alalle Ala Leu lle lle Ay Phe Ay Ile Ser 202530 Gy Arg Hi s
Ser |l e Whrevehshad Thicd/atithl £h8epameame€liyuns mnd 1854645 p@nde@ dnAsp Ay
Ile Leu Ser cys Thr Phe G u Pro Asp Ile Lys Leu 505560 Ser Asp Ile Val Ile
G n Trp BBuMatsrigal (Bys#aéntedMe@brareu Natrbs7dwadlfactured by BD

Biosciences, Inc.). Then, the cells were implanted

subcutaneously in the axillary region of each of a group of

mice (FOX CHASE SCID C.B.17/Icr-scid/scidJdcl, CLEA Japan,

Inc.) at 6 weeks of age at a dose of 5 x 10° cells/mouse. The

day of implantation was taken as day 0, and on days 14, 21,

28, 35, and 42, the humanized M30 antibody (M30-H1-L4 antibody)

was intraperitoneally administered at a dose of 10, 1, 0.1,

or 0.01 mg/kg (about 200, 20, 2, or 0.2 ug/mouse, respectively) .

The tumor volume was measured on days 14, 18, 21, 25, 28, 31,

35, 39, 42, 45, and 49, and the antitumor effect of the

administration of the antibody was examined.

As a result, in the groups of administration of the

humanized M30 antibody (M30-H1-L4 antibody) at 10, 1, and 0.1

mg/kg, the tumor growth was significantly suppressed as

compared with the untreated group in which the antibody was

not administered. In the groups of administration of the

humanized M30 antibody (M30-H1-L4 antibody) at 10, 1, and 0.1

mg/kg, the tumor growth inhibition ratio (=100 - (average tumor

weight in antibody administration group) / (average tumor

weight in untreated group) x 100) compared with the untreated

group in terms of the tumor weight on day 49 was 67, 54, and

51%, respectively, and the P values were all P<0.0001. The

P values were calculated using Dunnett's multiple comparison
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du
Ay
Leu
Tyr

Hi s
Arg
ser
cys
Lys Thr
Al a ser
Page 27
G n val

Met 859095 Phe
100105110 Al a
115120125 Lys
130135140 Tyr
145150155160
G n 165170175
Val Trp Ala Ser

ser Gu
Val Ile
Asp Al a
Asn Al a

Leu
Gn
Thr
Ay

Phe Lys Qu
Arg Thr Al a
Arg Leu Lys
I[le Ile Thr

Ay
Val

Asn
ser

Lys Asp Gu
Phe Al a Asp
val G n Leu
Lys Gy Lys
Gy Ala Phe Ser Met Pro Gu Val Asn val
ser Qu Thr Leu Arg cys Qu Ala Pro Arg
FP1214 Sequence Listing(4312173_1).TXT
AStG n Ay Ala Asn Phe Ser 180185190

Gn Asp Gu
Val @y Asn
Gy Thr Tyr
Asn Leu G u
Asp Tyr Asn
Trp Phe Pro
Pro Thr Val

Further, the tumor growth inhibition ratio (%) (= 100
- (average tumor volume in antibody administration group) /
(average tumor volume in untreated group) x 100) of the
M30-H1-L4 antibody on day 49 in the 10, 1, .0.1, and 0.01 mg/kg
administration groups was 84, 68, 61, and 30%, respectively.
Accordingly, the humanized M30 antibody (M30-H1-L4 antibody)
was observed to have a very strong antitumor effect in vivo
in the same manner as the M30 antibody and the cM30 antibody,
and it was confirmed that the effect was exhibited in a
dose-response manner (Fig. 38).
Industrial Applicability
[0202]

The anti-B7-H3 antibody of the invention has antitumor
and a pharmaceutical composition comprising the

activity,

anti-B7-H3 antibody can be an anticancer agent.

Sequence Listing Free Text

[0203]

SEQ ID NO: 1: PCR primer 1

SEQ ID NO: 2: PCR primer 2

SEQ ID NO: 3: CMV promoter primer: primer 3

SEQ ID NO: 4: BGH reverse primer: primer 4

SEQ ID NO: 5: nucleotide sequence of B7-H3 variant 1
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A u val Ser Asn Thr Ser Phe G u Leu Asn Ser G u Asn Val Thr nmet 195200205
Lys val val Ser Val Leu Tyr Asn val Thr Ile Asn Asn Thr Tyr Ser 210215220
Cys net Ile Qu Asn Asp Ile Ala Lys Ala Thr Ay Asp Ile Lys va

225230235240 Thr Qu Ser Au Ile Lys Arg Arg Ser H's Leu Gn Leu Leu Asn
Ser 245250255 Lys Ala Ser Leu Cys Val Ser ser Phe Phe Ala Ile Ser Trp Al a
Leu 260265270 Leu Pro Leu Ser Pro Tyr Leu Met Leu Lys 275280 <210> 44 <211>
10 <212> PRT <213> Mus nuscul us <400> 44 Qu Val Gn Leu Gn Gn Ser Ay
Pro G u 3BQ0IR2NO> 45 apips 241d2 BRSUPRTe<PE3IB M masciants 1

SEQ ID NO: 7: PCR primer 5

SEQ ID NO: 8: PCR primer 6

SEQ ID NO: 9: nucleotide sequence of B7-H3 variant 2
SEQ ID NO: 10: amino acid sequence of B7-H3 variant 2
SEQ.ID NO: 11: PCR primer 7

SEQ ID NO: 12: PCR primer 8

SEQ ID NO: 13: PCR primer 9

SEQ ID NO: 14: PCR primer 10

'SEQ ID NO: 15: PCR primer 11

SEQ ID NO: 16: PCR primer 12

SEQ ID NO: 17: PCR primer 13

SEQ ID NO: 18: PCR primer 14

SEQ ID NO: 19: PCR primer 15

SEQ ID NO: 20: nucleotide sequenéé of B7-H3 IgVl

SEQ ID NO: 21: amino acid sequence of B7-H3 IgVl

SEQ ID NO: 22: nucleotide sequence of B7-H3 IgCl

SEQ ID NO: 23: amino acid sequence of B7-H3 IgCl

SEQ ID NO: 24: nucleotide sequence of B7-H3 IgV2

SEQ ID NO: 25: amino acid sequence of B7-H3 IgV2

SEQ ID NO: 26: nucleotide sequence of B7-H3 IgC2

SEQ ID NO: 27: amino acid sequence of B7-H3 IgC2

SEQ ID NO: 28: nucleotide sequence of B7-H3 IgCl-V2-C2
SEQ ID NO: 29: amino acid sequence of B7-H3 IgCl-V2-C2

'SEQ ID NO: 30: nucleotide sequence of B7-H3 IgVv2-C2
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<400> 45
<210> 46

SEQ
SEQ
SEQ
SEQ

SEQ

'SEQ

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
M3Q
SEQ
M30
SEQ
SEQ
SEQ

SEQ

e val Leu Ser G n Ser

<211> 26  <212> DNA .
ID NO: 31: amino acid
ID NO: 32: nucleotide
ID NO: 33: amino acid
ID NO: 34: nucleotide
ID NO: 35: amino acid
ID NO: 36: nucleotide
ID NO: 37: amino acid
ID NO: 38: nucleotide
ID NO: 39: amino acid
ID NO: 40: nucleotide
ID Nb: 41: amino acid
ID NO: 42: nucleotide
ID NO: 43: amino acid
ID NO:

heavy chain

ID NO:

light chain

ID NO: 46: PCR primer
ID NO: 47: PCR primer
ID NO: 48: PCR primer
ID NO: 49: PCR primer

Pro Thr

sequence of
sequence of
sequence of
sequence of
sequence of
sequence of
sequence of
sequence of
sequence of
sequence of
sequence of
sequence of

sequence of

16
17
18

19

Ile Leu Ser Al a Ser

B7-H3 Igv2-C2
B7RP-1

B7RP-1

B7-H1

B7-H1

B7-DC

B7-DC

CD80

CD80

CD86

CD86

B7-H4

B7-H4

Pro 15 10

44: N-terminal amino acid sequence of mouse antibody

45: N-terminal amino acid sequence of mouse antibody

SEQ ID NO: 50: nucleotide sequence of cDNA encoding M30 antibody

heavy chain

SEQ ID NO: 51: amino acid sequence of M30 antibody heavy chain

" SEQ IDNO: 52: nucleotide sequence of cDNA encoding M30 antibody
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<213> Artificial Sequence <220> <223> PCR. pri mer <400> 46

light chain

SEQ ID NO: 53: amino acid sequence of M30 antibody light chain
SEQ ID NO: 54: PCR primer 20

SEQ ID NO: 55: PCR primer 21

SEQ ID NO: 56: DNA sequence encoding human k chain secretory

signal, human k chain constant region, and human poly-A

additional signal

SEQ ID NO: 57: DNA fragment comprising DNA sequence encoding
amino acids of signal sequence and constant region of human
IgG1

SEQ IDNO: 58: nucleotide sequence of ¢cDNA encoding M30 antibody
chimera-type light chain

SEQ ID NO: 59: amino acid sequence of M30 antibody chimera-type
light chain

SEQ ID NO: 60: PCR primer 22

SEQ ID NO: 61: PCR primer 23

SEQ IDNO: 62: nucleotide sequence of ¢DNA encoding M30 ant;ibody
chimera-type heavy chain

SEQ ID NO: 63: amino acid sequence of M30 antibody chimera-type
heavy chain

SEQ ID NO: 64: PCR primer 24

SEQ ID NO: 65: PCR primer 25

SEQ ID NO: 66: PCR primer 26

SEQ ID NO: 67: PCR primer 27

SEQ ID NO: 68: PCR primer 28
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aagaattcat ggaatggagt tggata26 <210> 47 <211> 32 <212> DNA <213> Artificial
Sequence FP1214 Sequence Listing(4312173 1). TXT <220> <223> PCR pri ner
<400> 47 aagatatctc atttacccgg agtccgggag aa32 <210> 48 <211> 26 <212> DNA
<213> Artificial Sequence <220> <223> PCR prinmer <400> 48 aagaatt cat
ggattttctg gtgcag26 <210> 49 <211> 32 <212> DNA <213> Artificial Sequence
<220> <223> PcR pri ner

SEQ ID NO: 69: PCR primer 29

SEQ ID NO: 70: nucleotide sequence of M30-Ll-type light chain
SEQ ID NO: 71: amino acid sequence of M30-Ll-type light chain
SEQ ID NO: 72: nucleotide sequence of M30-L2-type light chain
SEQ ID NO: 73: amino acid sequence of M30-L2-type light chain
SEQ ID NO: 74: nucleotide sequence of M30-L3-type light chain
SEQ ID NO: 75: amino acid sequence of M30-L3-type light chain
SEQ ID NO: 76: nucleotide sequence of M30-L4-type light chain
SEQ ID NO: 77: amino acid sequence of M30-L4-type light chain
SEQ ID NO: 78: nucleotide sequence of M30-L5-type light chain
SEQ ID NO: 79: amino acid sequence of M30-L5-type light chain
SEQ ID NO: 80: nucleotide sequence of M30-L6-type light chain
SEQ ID NO: 81: amino acid sequence of M30-Lé6-type light chain
SEQ ID NO: 82: nucleotide sequence of M30-L7-type light chain
SEQ ID NO: 83: amino acid sequence of M30-L7-type light chain
SEQ ID NO: 84: nucleotide séquence of M30-Hl-type heavy chain
SEQ ID NO: 85: amino acid sequence of M30-Hl-type heavy chain
SEQ ID NO: 86: nucleotide sequence of M30-H2-type heavy chain
SEQ ID NO: 87: amino acid sequence of M30-H2-type heavy chain
SEQ ID NO: 88: nucleotide sequence of M30-H3-type heavy chain
SEQ ID NO: 89: amino acid sequence of M30-H3-type heavy chain
SEQ ID NO: 90: nucleotide sequence of M30-H4-type heavy chain
SEQ ID NO: 91: amino acid sequence of M30-H4-type heavy chain
SEQ ID NO: 92: amino acid sequence of M30 antibody CDRH1

SEQ ID NO: 93: amino acid sequence of M30 antibody CDRH2
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<400> 49 aagatatctt aacactcatt cctgttgaag ct32 <210> 50 <211> 1413 <212>
DNA <213> nus nuscul us <400> 50 atggaatgga gttggatatt tctctttctc ctgtcaggaa
ctgcaggt gt ccactctgag60 gtccagctgc agcagtctgg acctgagctg gtaaagcctg
gggcttcagt gaagatgtccl20 tgcaaggctt ctggatacac attcactaac tatgttatgc

act gggt gaa gcagaagcct 180 gggcagggcc ttgagtggat tggatatatt aatccttaca

at gat gat gt taagtacaat 240 gagaagttca aaggcaaggc cacacagact tcagacaaat
cctccagcac agcctacat g300 gagct cagca gcctgacctc tgaggactct gcggtctatt

act gt gca8§Qatl gyt FE36Qtiary GG captarmaci B3 Q taptibedy ggbRds aag
gcaccactct cacagtctcc420 tcagccaaaa caacagcccc atcggtctat ccactggccc

ct gt gt gt ggoagat Acaac>48Gingaet cetichgdaaatat agl) M3 @t gibedpaQorLl at t
tccct gagcc agtgaccttg540 acctggaact ctggatccct gtccagtggt gtgcacacct

t cccagct gEQcaDgiagt GeG0Gmino acid sequence of M30 antibody CDRL2

SEQ ID NO: 97: amino acid sequence of M30 antibody CDRL3
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gacctctaca ccctcagcag ctcagtgact gtaacctcga gcacctggcc cagccagtcc660

at cacctgca atgtggccca cccggcaagc agcaccaagg tggacaagaa aattgagccc720
agagggccca caat caagcc ctgtcctcca tgcaaatgcc cagcacctaa cctcttgggt 780
ggaccatccg tcttcatctt ccctccaaag atcaaggatg tactcatgat ctccctgagc840
cccatagtca catgtgtggt ggtggatgtg agcgaggatg acccagat gt ccagat cagc900 Page
29 FP1214 Sequence Listing(4312173 1).TXT tggtttgtga acaacgtgga agtacacaca
gct cagacac aaacccat ag agaggattac960 aacagtactc tccgggtggt cagtgccctc

cccat ccagc accaggactg gat gagt ggc 102 iesgygagtt ca aat gcaaggt caacaacaaa
gacctcccag cgcccatcga gagaaccatc 1080 tcaaaaccca aagggtcagt aagagctcca
caggt at ati§gladémt géct cc accagaagaa 1140 gagat gacta agaaacaggt cactctgacc
tgcatggtca cagacttcat gcctgaagac 1200 atttacgtgg agtggaccaa caacgggaaa
acagagct aa act anasgaailsedy gatatack26( gid chggasdv Digattdet t €ollllaatihgat g

t acagcaagc tgagagtgga aaagaagaac 1320 tgggtggaaa gaaatagcta ctcctgttca

gt ggt ccapgopeggtielged :caat caccac 1380 acgactaaga gcttctcccg gactccgggt aaa
1413 <210> 51 <211> 471 <212> PRT <213> Mius nuscul us <400> 51 Met GQu Trp

Ser Trp |l e PheabedpBherkedi1boupSeniGyy tthis7A ;A y 151015 Val H's Ser Qu
Val Gn Leu Gn @n Ser Ay Pro Qu Leu Val Lys 202530 Pro Ay Ala Ser Val

Lys Met Ser Cysphys @i’ Qry T¥htlBbdPR@ependent cell-mediated
phagocytosis (ADCP) activity; and

(c) having an in vivo antitumor activity,
or a functional fragment of the antibody.

[Claim 2]

The antibody or a functional fragment of the antibody
according to claim 1, wherein B7-H3 is a molecule comprising
an amino acid sequence represented by SEQ ID NO: 6 or 10.
[Claim 3]

The antibody or a functional fragment of the antibody
according to claim 1 or 2, which binds to IgCl and/or IgC2 each
of which is a domain of B7-H3.

[Claim 4]

The antibody or a functional fragment of the antibody
according to claim 3, wherein IgCl is a domain comprising an
amino acid sequence represented by amino acid numbers 140 to
244 in SEQ ID NO: 6, and IgC2 is a domain comprising an amino
acid sequence represented by amino acid numbers 358 to 456 in
SEQ ID NO: 6.

[Claim 5]
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354045 Thr Asn Tyr Val Met His Trp Val Lys Gn Lys Pro Ay Gn Gly Leu
505560 Gu Trp Ile @y Tyr Ile Asn Pro Tyr Asn Asp Asp Val Lys Tyr Asn
65707580 A u Lys Phe Lys Ay Lys Ala Thr G n Thr Ser Asp Lys Ser Ser Ser
859095 Thr Ala Tyr Met Qu Leu Ser Ser Leu Thr Ser Gu Asp Ser Al a Val
100105110 Tyr Tyr Cys Ala Arg Trp Ay Tyr Tyr Ay Ser Pro Leu Tyr Tyr Phe
115120125 Asp Tyr Trp Ay Gn @y Thr Thr Leu Thr Val Ser Ser Ala Lys Thr
130135140 Thr Ala Pro Ser Val Tyr Pro Leu Ala Pro val Cys Gy Asp Thr Thr
145150155160 GriesertsepdyaprTar fvegtoppadysrpaneval ofyshe gntipopke Pro
G u 165170175 |

according to any one of claims 1 to 4, which has a competitive

inhibitory activity against M30 antibody for the binding to

B7-H3.

[Claim 6]

The antibody or a functional fragment of the antibody
according to any one of claims 1 to 5, which has an
antibody-dependent cellular cytotoxicity (ADCC) activity
and/or a complement-dependent cytotoxicity (CDC) activity.
[Claim 7]

The antibody or a functional fragment of the antibody
according to any one of claims 1 to 6, wherein the tumor is
cancer.

[Claim 8]

The antibody or a functional fragment of the antibody
according to claim 7, wherein the cancer is lung cancer, breast
cancer, prostate cancer, pancreatic cancer, colorectal cancer,

a melanoma, liver cancer, ovarian cancer, bladder cancer,
stomach cancer, esophageal cancer, or kidney cancer.
[Claim 9]

The antibody or a functional fragment of the antibody
according to any one of claims 1 to 8, which comprises CDRH1
consisting of an amino acid séquence represented by SEQ ID NO:

92, CDRH2 consisting of an amino acid sequence represented by

SEQ ID NO: 93, and CDRH3 consisting of an amino acid sequence
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Page 30 FP1214_Sequence Listing(4312173_1).TxT Pro Val Thr Leu Thr Trp Asn
Ser Ay Ser Leu Ser Ser Gy Val H's 180185190 Thr Phe Pro Ala Val Leu dn
Ser Asp Leu Tyr Thr Leu Ser Ser Ser 195200205 val Thr val Thr Ser Ser Thr
~Trp Pro ser Gn Ser Ile Thr Cys Asn 210215220 Val Ala H's Pro Ala Ser Ser
Thr Lys val Asp Lys Lys Ile GQu Pro 225230235240 Arg Gy Pro Thr Ile Lys
Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro 245250255 Asn Leu Leu Ay Ay Pro
Ser Val Phe Ile Phe Pro Pro Lys Ile Lys 260265270 Asp val Leu net Ile Ser
Leu ser Pepreppentgd Phr SERsIVaNOyaP4vabk 2¥8p8emeBtarity determining

regions of the heavy chain and comprises CDRL1 consisting of
an amino acid sequence represented by SEQ ID NO: 95, CDRL2
consisting of an amino acid sequence represented by SEQ ID NO:
96, and CDRL3 consisting of an amino acid sequence represented
by SEQ ID NO: 97 as complementarity determining regions of the
light chain.

[Claim 10]

The antibody or a functional fragment of the antibody
according to any one of claims 1 to 9, which comprises a heavy
chain variable region consisting of an amino acid sequence
represented by amino acid numbers 20 to 141 in SEQ ID NO: 51
and a light chain variable region consisting of an amino acid
sequence represented by amino acid numbers 23 to 130 in SEQ
ID. NO: 53.

[Claim 11]

The antibody or a functional fragment of the antibody
accdrding to any one of claims 1 to 10, wherein a constant region
is a human-derived constant region.

[Claim 12] ”

The antibody or a functional fragment of the antibody
according to claim 11, which comprises a heavy chain consisting
of an amino acid sequence represented by SEQ ID NO: 63 and a
light chain consisting of an amino acid sequence represented

by SEQ ID NO: 59.
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Asp Val Ser Qu Asp Asp Pro Asp Val G n Ile Ser Trp Phe Val Asn 290295300
Asn val Qu Val Hs Thr Ala Gn Thr Gn Thr Hs Arg Qu Asp Tyr .
305310315320 Asn Ser Thr Leu Arg Val Val Ser Ala Leu Pro lle Gn Hs Gn
Asp 325330335 Trp nmet Ser Ay Lys Qu Phe Lys Cys Lys val Asn Asn Lys Asp
Leu 340345350 Pro Ala Pro Ile GQu Arg Thr Ile Ser Lys Pro Lys Ay Ser val
Arg 355360365 Ala Pro G n Val Tyr Val Leu Pro Pro Pro Au Gu Gu Mt Thr
Lys 370375380 Lys G n val Thr Leu Thr cys net val Thr Asp Phe net Pro Gu
Asp 385390385#0030le Tyr Val Qu Trp Thr Asn Asn Ay Lys Thr G u Leu Asn
Tyr Lys 405410415 Asn Thr G u Pro Val Leu Asp Ser Asp Gy Ser Tyr Phe Mt
Tyr Ser The antibody or a functional fragment of the antibody
according to any one of claims 1 to 12, which is humanized.
[Claim 14]

The antibody or a functional fragment of the antibody
according to claim 13, which comprises: a heavy chain variable
region consisting of an amino acid sequence selected from the
group consisting of (a) an amino acid sequence represented by
amino acid numbers 20 to 141 in SEQ ID NO: 85, (b) an amino
acid sequence represented by amino acid numbers 20 to 141 in
SEQ ID NO: 87, (c¢) an amino acid sequence represented by amino
acid numbers 20 to 141 in SEQ ID NO: 89, (d) an amino acid
sequence represented by amino acid numbers 20 to 141 in SEQ
ID NO: 91, (e) an amino acid sequence having a homology of at
least 95% or more with any of the sequences (a) to (d), and
(£) an amino acid sequence wherein one or several amino acids
are deleted, substituted or added in any of the sequences (a)
to (d); and a 1light chain variable region consisting of an amino
acid sequence selected from the group consisting of (g) an amino
acid sequence represented by amino acid numbers 21 to 128 in
SEQ ID NO: 71, (h) an amino acid sequence represented by amino
acid numbers 21 to 128 in SEQ ID NO: 73, (i) an amino acid
sequence represented by amino acid numbers 21 to 128 in SEQ

ID NO: 75, (j) an amino acid sequence represented by amino acid

numbers 21 to 128 in SEQ ID NO: 77, (k) an amino acid sequence
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420425430 Lys Leu Arg Val G u Lys Lys Asn Trp val Qu Arg Asn Ser Tyr Ser
435440445 Page 31 FP1214 Sequence Listing(4312173 1).TXT cys Ser Val Val
Hs Qu Ay Leu H's Asn Hs Hs Thr Thr Lys Ser 450455460 Phe Ser Arg Thr
Pro Ay Lys 465470 <210> 52 <211> 705 <212> DNA <213> nus nuscul us <400> 52
atggattttc tggtgcagat tttcagcttc ctgctaatca gtgcttcagt cataatgtcc60
agaggacaaa ttgttctctc ccagtctcca acaatcctgt ctgcatctcc aggggagaagl20
gt cacaat ga cttgcagggc cagctcaaga ctaatttaca tgcattggta tcagcagaagl80
ccaggat cEEPEESEBsgScbYcanyartaaid guveken e il &ccilg§cincSEQUERNET:Ct7240
gctcgettca gtggcagtgg gtctgggacc tcttactctc tcacaatcag cagagt ggag300

(1 ?n amino acid sequence represented by amino acid numbers

21t0128inSEQIDIKh 81, (m) an amino acid sequence represented
by amino acid numbers 21 to 128 in SEQ ID NO: 83, (n) an amino
acid sequence having a homology of at least 95% or more with
any of the sequences (g) to (m), and (o) an amino acid sequence
wherein one or several amino acids are deleted, substituted
or added in any of the sequences (g) to (m).

[Claim 15]

The antibody or a functional fragment of the antibody
according to claim 14, which comprises a heavy chain variable
region and a 1ight chain variable region selected from the group
consisting of: a heavy chain variable region consisting of an
amino acid sequence represented by amino acid numbers 20 to
141 in SEQ ID NO: 85 and a 1ight chain variable region consisting
of an amino acid sequence represented by amino acid numbers
21 to 128 in SEQ ID NO: 71; a heavy chain variable region
consisting of an amino acid sequence represented by amino acid
numbers 20 to 141 in SEQ ID NO: 85 and a light chain variable
region consisting of an amino acid sequence represented by
amino acid numbers 21 to 128 in SEQ ID NO: 73; a heavy chain
variable region consisting of an amino acid sequence
represented by amino acid numbers 20 to 141 in SEQ ID NO: 85
and a light chain variable region consisting of an amino acid

sequence represented by amino acid numbers 21 to 128 in SEQ
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gctgaagatg ctgccactta ttactgccag cagtggaata gtaacccacc cacgttcggt 360
act gggacca agct ggagct gaaacgggct gatgctgcac caactgtatc catcttccca420
ccatccagtg agcagttaac atctggaggt gcctcagtcg tgtgcttctt gaacaacttc480
taccccaaag acatcaat gt caagtggaag attgatggca gtgaacgaca aaat ggcgt c540
ctgaacagtt ggactgatca ggacagcaaa gacagcacct acagcatgag cagcaccct c600
acgttgacca aggacgagta tgaacgacat aacagctata cctgtgaggc cact cacaag660
acatcaactt cacccattgt caagagcttc aacaggaatg agtgt 705 <210> 53 <211> 235
<212> PRIDHA 3T 5nrus hmeaculche 14081881 fute isgn ploasiiel ivg o&ian pménphe ser
Phe Leu Leu Ile Ser Ala Ser 151015 val Ile met ser Arg Ay Gn Ile val Leu
ser G n 8eidPseqlhnckl eefpe580tedubBeambha Beid Rronk@ys G tHoyd4dalinThr et
Thr cys Arg Al a Ser

SEQ ID NO: 85 and a light chain variable region consisting of

an amino acid sequence represented by amino acid numbers 21

to 128 in SEQ IDNO: 77; a heavy chain variable region consisting

of an amino acid sequence represented by amino acid numbers

20 to 141 in SEQ ID NO: 85 and a light chain variable region

consisting of an amino acid sequence represented by amino acid

numbers 21 to 128 in SEQ ID NO: 79; a heavy chain variable region

consisting of an amino acid sequence represented by amino acid

numbers 20 to 141 in SEQ ID NO: 85 and a light chain variable

region consisting of an amino acid sequence represented by

amino acid numbers 21 to 128 in SEQ ID NO: 81; a heavy chain

variable region consisting of an amino acid sequence

represented by amino acid numbers 20 to 141 in SEQ ID NO: 85

and a light chain variable region consisting of an amino acid

sequence represented by amino acid numbers 21 to 128 in SEQ

ID NO: 83; a heavy chain variable region consisting of an amino

acid sequence represented by amino acid numbers 20 to 141 in

SEQ ID NO: 91 and a light chain variable region consisting of

an amino acid sequence represented by amino acid numbers 21

to 128 in SEQ IDNO: 71; a heavy chain variable region consisting

of an amino acid sequence represented by amino acid numbers

20 to 141 in SEQ ID NO: 91 and a light chain variable region

consisting of an amino acid sequence represented by amino acid
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354045 Ser Arg Leu Ile Tyr Met H's Trp Tyr Gn Gn Lys Pro Ay ser ser
505560 Pro Lys Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Ay val Pro
65707580 FP1214 Sequence Listing(4312173 1).TXT Ala Arg Phe Ser Ay Ser
Gy Ser Ay Thr Ser Tyr Ser Leu Thr Ile 859095 Ser Arg Val Qu Ala G u Asp
Ala Ala Thr Tyr Tyr Cs Gn Gn Trp 100105110 Asn Ser Asn Pro Pro Thr Phe
Gy Thr Ay Thr Lys Leu Gu Leu Lys 115120125 Arg Ala AS Ala Ala Pro Thr
Val Ser Ile Phe Pro Pro Ser Ser du 130135140 Gn Leu Thr Ser Ay Ay A a
Ser Val Wambeys Fheolledf ABSHQADANR: 745180esyYephain variable region

consisting of an.aminc>acid.sequen¢e represented by amino acid
numbers 20 to 141 in SEQ ID NO: 91 and a light chain variable
region consisting of an amino acid sequence represented by
amino acid numbers 21 to 128 in SEQ ID NO: 75; and a heavy chain
variable region consisting of an amino acid sequence
represenfed by amino acid numbers 20 to 141 in SEQ ID NO: 91
and a light chain variable region consisting of an amino acid
sequence represented by amino acid numbers 21 to 128 in SEQ
ID NO: 77.

[Claim 16]

The antibody or a functional fragment of the antibody
according to claim 14 or 15, which comprises a heavy chain
and a 1light chain selected from the group consisting of: a heavy.
chain consisting of an amino acid sequence represented by amino
acid numbers 20 to 471 in SEQ ID NO: 85 and a light chain
consisting of an amino acid sequence represented by amino acid
numbers 21 to 233 in SEQ ID NO: 71; a heavy chain consisting
of an amino acid sequence represented by amino acid numbers
20 to 471 in SEQ ID NO: 85 and a light chain consisting of an
amino acid sequence represented by amino acid numbers 21 to
233 in SEQ ID NO: 73; a heavy chain consisting of an amino acid
sequence represented by amino acid numbers 20 to 471 in SEQ
ID NO: 85 and a light'chain consisting of an amino acid sequence

represented by amino acid numbers 21 to 233 in SEQ ID NO: 75;
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Tyr

Pro Lys Asp Ile Asn val Lys Trp Lys Ile Asp Ay Ser Gu Arg 165170175
Gn Asn Ay val Leu Asn Ser Trp Thr Asp G n Asp Ser Lys Asp Ser 180185190
Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Gu Tyr G u 195200205
Arg H's Asn Ser Tyr Thr Cys Qu Ala Thr His Lys Thr ‘Ser Thr Ser 210215220

Pro Ile Val Lys Ser Phe Asn Arg Asn Qu Cys 225 230 235 <210> 54

a heavy chain consisting of an amino acid sequence represented
by amino acid numbers 20 to 471 in SEQ ID NO: 85 and a light
chain consisting of an amino acid sequence represented by amino
acid numbers 21 to 233 in SEQ ID NO: 77; a heavy chain cohsisting
of an amino acid sequence represented by amino acid numbers
20 to 471 in SEQ ID NO: 85 and a light chain consisting of an
amino acid sequence represented by amino acid numbers 21 to
233 in SEQ ID NO: 79; a heavy chain consisting of an amino acid
sequence represented by amino acid numbers 20 to 471 in SEQ
ID NO: 85 and a 1light chain consisting of an amino acid sequence
represented by amino acid numbers 21 to 233 in SEQ ID NO: 81;
a heavy chain consisting of an amino acid sequence represented
by amino acid numbers 20 to 471 in SEQ ID NO: 85 and a light
chain consisting of an amino acid sequence represented by amino
acid numbers 21 to 233 in SEQ ID NO: 83; a heavy chain éonsisting
of.an amino acid sequence represented by amino acid numbers
20 to 471 in SEQ ID NO: 91 and a light chain consisting of an
amino acid sequence represented by amino acid numbers 21 to
233 in SEQ ID NO: 71; a heavy chain consisting of an amino acid
sequence represented by amino acid numbers 20 to 471 in SEQ
ID NO: 91 and a 1light chain consisting of an amino acid sequence
represented by amino acid numbers 21 to 233 in SEQ ID NO: 73;
a heavy chain consisting of an amino acid sequence represented
by amino acid numbers 20 to 471 in SEQ ID NO: 91 and a light

chain consisting of an amino acid sequence represented by amino
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<211> 28

<212> DNA <213> Artificial Sequence <220>  <223>

acid numbers 21 to 233 in SEQ ID NO: 75; and a heavy chain
consisting of an amino acid sequence represented by amino acid
numbers 20 to 471 in SEQ ID NO: 91 and a light chain consisting
of an amino acid sequence represented by amino acid numbers
21 to 233 in SEQ ID NO: 77.

[Claim 17]

The antibody or a functional fragment of the antibody
according to any one of claims 14 to 16, which comprises a heavy
chain and a light chain selected from the group consisting of:
a heavy chain consisting of an amino acid sequence represented
by SEQ ID NO: 85 and a light chain consisting of an amino acid
sequence represented by SEQ ID NO: 71; a heavy chain consisting
of an amino acid sequence represented by SEQ ID NO: 85 and a
light chain consisting of an amino acid sequence represented
by SEQ ID NO: 73; a heavy chain consisting of an amino acid
sequence represented by SEQ ID NO: 85 and a 1light chain
consisting of an amino acid sequence represented by SEQ ID NO:
75; a heavy chain consisting of an amino acid sequence
represented by SEQ ID NO: 85 and a light chain consisting of
an amino acid sequence represented by SEQ ID NO: 77; a heavy
chain consisting of an amino acid sequence represented by SEQ.
ID NO: 85 and a 1light chain consisting of an amino acid sequence
represented by SEQ ID NO: 79; a heavy chain consisting of an
amino acid sequence represented by SEQ ID NO: 85 and a light

chain consisting of an amino acid sequence represented by SEQ
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PcR pri ner <400> 54 ccacgcgccc tgtagcggcg cattaagc28 <210> 55 <211> 30
<212> DNA <213> Artificial Sequence <220> <223> PCR priner <400> 55
aaacccggga gctttttgca aaagcctagg30 <210> 56 <211> 1704 <212> DNA <213>
Artificial Sequence

ID NO: 81; a heavy chain consisting of an amino acid sequence
represented by SEQ ID NO: 85 and a light chain consisting of
"an amino acid sequence represented by SEQ ID NO: 83; a heavy
chain consisting of an amino acid sequence represented by SEQ
ID NO: 91 and a 1light chain consisting of an amino acid sequence
represented by SEQ ID NO: 71; a heavy chain consisting of an
amino acid sequence represented by SEQ ID NO: 91 and a light
chain consisting of an amino acid sequence represented by SEQ
ID NO: 73; a heavy chain consisting of an amino acid sequence
represented by SEQ ID NO: 91 and a light chain consisting of
an amino acid sequence represented by SEQ ID NO: 75; and a h.eavy
chain consisting of an amino acid sequence represented by SEQ
ID NO: 91 and a light chain consisting of an amino acid sequence
represented by SEQ ID NO: 77.

[Claim 18]

The functional fragment of the antibody according to any
one of claims 1 to 17, wherein the functional fragment is
selected from the group consisting of Fab, F(ab)2, Fab’ and
Fv.

[Claim 19]

A polynucleotide encoding the antibody or a functional
fragment of the antibody according to any one of claims 1 to
18.

[Claim 20]

The polynucleotide according to claim 19, which
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FP1214 Sequence Listing(4312173 1). TXT <220> <223> human kappa chain
secretion signal, human kappa chain constant regi on and human- poly A
addi ti onal signal <400> 56 ggtaccaccc aagctggcta ggtaagcttg ctagcgccac
cat ggtgctg cagacccagg60 tgttcatctc cctgctgctg tggatctccg gcgcat at gg
cgatatcgtg atgattaaacl20 gtacggtggc cgccccctcc gtgttcatct tcccccectce
cgacgagcag ctgaagtccgl80 gcaccgcctc cgtggtgtge ctgctgaata acttctaccc
cagagaggcc aaggtgcagt 240 ggaaggt gga caacgccctg cagtccggga actcccagga
gagcgt gacenpaasegqac a300l ¢ebbdgasagueacst asayes syt agy anccd egaddet
gagcaaagcc gactacgaga360 agcacaaggt gtacgcctgc gaggt gaccc accagggcct

gagct cccoumppecac 68agad203 grh t SEQCEHY N@gFoagirgl at aggdegotddet cbgaatiggg
t ggcat ccct gtgacccctc480 cccagtgcect ctcctggecc tggaagttge cactccagtg

cccaccageeptregeatiedabiidfiuabaat i aagiuhigens ot ttio Bgbcigast@ Yyhgt:cat.c
tataatatta tggggt ggag600 gggggt ggt a t ggagcaagg ggcaagttgg gaagacaacc
t gt agggcqtrigeggagtct a660 ttgggaacca agctggagtg cagtggcaca atcttggctc

actgcaatct ccgcctcctg720

The polynucleotide according to claim 19 or 20, which
comprises a nucleotide sequence represented by SEQ ID NO: 62
and a nucleotide sequence represented by SEQ ID NO: 58.
[Claim 22]

The polynucleotide according to claim 19 or 20, which
comprises: a nucleotide sequence selected from the group
consisting of (a) a nucleotide sequence represented by
nucleotide numbers 58 to 423 in SEQ ID NO: 84, (b) a nucleotide
sequence represented by nucleotide numbers 58 to 423 in SEQ
ID NO: 86, (c) a nucleotide sequence represented by nucleotide
numbers 58 to 423 in SEQ ID NO: 88, (d) a nucleotide segquence
represented by nucleotide numbers 58 to 423 in SEQ ID NO: 90,
and (e) anucleotide sequence comprising a polynucleotide which
hybridizes to a polynucleotide consisting of a nucleotide
sequence complementary to any of the nucleotide sequences (a)
to (d) under stringent conditions; and a nucleotide seguence
selected from the group consisting of (f) a nucleotide sequence
represented by nucleotide numbers 61 .to 384 in SEQ ID NO: 70,
(g) a nucleotide sequence represented by nucleotide numbers
61 to 384 in SEQ IDNO: 72, (h) anucleotide sequence represented

by nucleotide numbers 61 to 384 in SEQ IDNO: 74, (i) anucleotide
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ggttcaagcg attctcctgc ctcagcctcc cgagttgttg ggattccagg catgcat gac780
caggctcacc taatttttgt ttttttggta gagacggggt ttcaccatat tggccaggct 840
ggtctccaac tcctaatctc aggtgatcta cccaccttgg cctcccaaat tgctgggatt900
acaggcgt ga accactgctc cacgcgccct gtagcggcgc attaagcgcg gcgggt gt gg960
tggttacgcg cagcgtgacc gctacacttg ccagcgccct agcgcccget cctttcgett 1020
tcttcececttc ctttectcgec acgttcgecg getttccccg tcaagcetcta aat cggggge 1080
tccctttagg gttccgattt agtgctttac ggcacctcga ccccaaaaaa cttgattagg 1140
gt gat ggt sequegregrgpyeseategc byt nyatlegadggt numbeayc 64t tiot §&8egting§ED200
agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 1260
cggt ct at D Nt t7Fat {§ a 4 aagdeaittildet gequahtecraoeetant gd Myt aaadaatdde320
agctgattta acaaaaattt aacgcgaatt aattctgtgg aatgtgtgtc agttagggtg 1380
t ggaaagt acmbeaggel ccs I$HYEAYFERHIIBAYD at I Aa( g eahgedkotlicRakbaget cd440
agcaaccagg tgtggaaagt ccccaggctc cccagcaggc agaagtat gc aaagcatgca 1500

tct caatt agpteagaaadCBy! Agt LE6€LEe GOIMSEE Sl &L aBACEHCSES ClrRaR).C@01560
gcccagttcc gcccattctc cgeccccatgg ctgactaatt ttttttattt atgcagaggc 1620

cgaQQCCQQQ)tgtﬁgenébgiagcga%heﬁaeg@@9&@95&@eage%gﬁhbhbotaagaaqager%680
aggcttttgc aaaaagctcc cggg 1704 <210> 57 <211> 1120 <212>

FP1214_Sgqueprcedd sid nekd 318168 1k TXhnd21Gm) Aétﬁuéfé§£1§@qg%aﬁéné%20>

<223> human 1gGl signal sequence and constant regi on <400> 57 “tgctagcgcec

accat gaaesmgggg%ggtt ol I @{rg}&e%&qieggcaal%cc ggaggtg $agg

caggt gcaat tgfgcaggcg gt ag cctccaccaa gggcccaage gtct ccccc

tggeacceyg) ghﬁgﬁggﬁqaeacc ﬁgggglﬂg oG CoIgIRAIE © céﬁ

actacttc gaacccgtg accgt gagc aac cagg cgccctgac
scacct ogg, £96LgLESke EAOLESH £20, B2 ELAELE: S8 SBERERY 1) co (1)

under stringent conditions.
[Claim 23]

The polynucleotide according to «c¢laim 22, which:'
comprises nucleotide sequences selected from the group
consisting of: a nucleotide sequence represented by nucleotide
numbers 58 to 423 in SEQ ID NO: 84 and a nucleotide sequence
represented by nucleotide numbers 61 to 384 in SEQ ID NO: 70;
a nucleotide sequence represented by nucleotide numbers 58 to
423 in SEQ ID NO: 84 and a nucleotide sequence represented by
nucleotide numbers 61 to 384 in SEQ ID NO: 72; a nucleotide
sequence represented by nucleotide numbers 58 to 423 in SEQ
ID NO: 84 and a nucleotide sequence represented by nucleotide
numbers 61 to 384 in SEQ ID NO: 74; a nucleotide sequence
represented by nucleotide numbers 58 to 423 in SEQ ID NO: 84
and a nucleotide sequence represented by nucleotide numbers

61 to 384 in SEQ ID NO: 76; a nucleotide sequence represented
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gt ggt gaccg
aagcccagca
acat gcccac
ccaaaaccca
gacgt gagcc
cat aat gcca

tgccctccag
acaccaaggt
cct gcccage
aggacaccct
acgaagaccc
agacaaagcc
tcctgcacca

cagct t gggc
ggacaagaga
acct gaactc
catgatctcc
t gaggt caag
ccgggaggag
ggact ggctg

acccagacct
gt t gagccca
ct ggggggac
cggacccctg
tt caact ggt
cagt acaaca

acat ct gcaa
aatcttgtga
cctcagtctt
aggt cacatg
acgtggacgg
gcacgt accg
agt acaagt g

cgt gaat cac360
caaaact cac420
cctcttcccc480
cgt ggt ggt g540
cgt ggaggt g600
ggt ggt cagc660
caaggtctcc720

gtcctcaccg aat ggcaagg
aacaaagce¥ ntutkerjckds neabegageh & Cattatiét Te@ IRae ¢ &faapdEchgeéeefddso
gaaccacagg tgtacaccct gcccccatcc cgggaggaga tgaccaagaa ccaggtcagc840
ct gacct geequggreanagyesentedt bycnugdgatadegnuoyeygagiigtggagagéaassQo
ggccagcccg agaacaacta caagaccacc cctcccgtge tggactccga cggctccttc960

ttcctctath §yoaaget cac megilggacaby sgpnagytegrepesgygedabgghutiebtada020
tgctccgtga tgcatgaggc tctgcacaac cactacaccc agaagagcct ctccctgtct 1080

cccggcaaatmpagat BBcgg 4T Col tSE@ M guot 3gcahii?@ sdtlaocb8ds28égqubhfe<212>
DNA <213> Artificial Sequence <220> <223> Light chain of chimeric MO
represented by nucleotide numbers 61 to 384 in SEQ ID NO: 80;
a nucleotide sequence represented by nucleotide numbers 58 to
423 in SEQ ID NO: 84 and a nucleotide sequence represented by

nucleotide numbers 61 to 384 in SEQ ID NO: 82; a nucleotide
sequence represented by nucleotide numbers 58 to 423 in SEQ
ID NO: 90 and a nucléotide sequence represented by nucleotide
numbers 61 to 384 in SEQ ID NO:

70; a nucleotide sequence

represented by nucleotide numbers 58 to 423 in SEQ ID NO: 90
and a nucleotide sequence represented by nucleotide numbers
61 to 384 in SEQ ID NO: 72; a nucleotide sequence represented
by nucleotide numbers 58 to 423 in SEQ ID NO: 90 and a nucleotide
sequence represented by nucleotide numbers 61 to 384 in SEQ
ID NO: 74; and a nucleotide sequence represented by nucleotide
numbers 58 to 423 in SEQ ID NO: 90 and a nucleotide sequence
represented by nucleotide numbers 61 to 384 in SEQ ID NO: 76.
[Claim 24]

which

The polynucleotide according to claim 22 or 23,

comprises nucleotide sequences selected from the group
consisting of: a nucleotide sequence represented by nucleotide
numbers 58 to 1413 in SEQ ID NO: 84 and a nucleotide sequence

represented by nucleotide numbers 61 to 699 in SEQ ID NO: 70;
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<400> 58 atggtgctgc agacccaggt gttcatctcc ctgctgctgt ggatctccgg
cgcat at ggc60 caaattgttc tctcccagtc tccaacaatc ctgtctgcat ctccagggga
gaaggt cacal20 atgacttgca gggccagctc aagactaatt tacatgcatt ggtatcagca
gaagccaggal80 tcctccccca aaccctggat ttatgccaca tccaacctgg cttctggagt
ccctgctcgec240 ttcagtggca gtgggtctgg gacctcttac tctctcacaa tcagcagagt
ggaggct gaa300 gatgctgcca cttattactg ccagcagt gg aat agtaacc cacccacgtt
cggt act ggg360 accaagct gg agctgaaacg tacggtggcc gccccctccg tgttcatctt
ccccccct @dnxol eRiged g 5 e R, rSpyessadad by m@%%qizmg ymbees ¢8c§Rgecage
t gaagt ccgg caccgcctcc gtggtgtgcc tgctgaataa cttctacccc480 agagaggcca
aggt gcagl ¢l1gaaggEHgatDakiegcétt gudagt vegygahideceeaygngs4bepyegeghedg
agcaggacag caaggacagc acctacagcc tgagcagcac cctgaccctg600 agcaaagccg
act acgagep muabaaigide rhadgocd GAgtagg? gaot SEQCTAgHYcciytéinagteotideg

t caccaagag cttcaacagg ggggagt gt 699 <210> 59 <211> 233 <212> PRT <213>
Artifici gkgbefitencepresented by nucleotide numbers 58 to 1413 in SEQ
ID NO: 84 and a nucleotide sequence represented by nucleotide
numbers 61 to 699 in SEQ ID NO: 74; a nucleotide sequence
represented by nucleotide numbers 58 to 1413 in SEQ ID NO: 84
and a nucleotide sequence represented by nucleotide numbers
61 to 699 in SEQ ID NO: 76; a nucleotide sequence represented
by nucleotide numbers 58 to 1413 in SEQ ID NO: 84 and a nucleotide
sequence represented by nucleotide numbers 61 to 699 in SEQ
ID NO: 78; a nucleotide sequence represented by nucleotide
numbers_58 to 1413 in SEQ ID NO: 84 and a nucleotide sequence
represented by nucleotide numbers 61 to 699 in SEQ ID NO: 80;
a nucleotide sequence represented by nucleotide numbers 58 to
1413 in SEQ ID NO: 84 and a nucleotide sequence represented
by nucleotide numbers 61 to 699 in SEQ ID NO: 82; a nucleotide
sequence represented by nucleotide numbers 58 to 1413 in SEQ
ID NO: 90 and a nucleotide sequence represented by nucleotide
numbers 61 to 699 in SEQ ID NO: 70; a nucleotide sequence
represented by nucleotide numbers 58 to 1413 in SEQ ID NO: 90
and a nucleotide sequence represented by nucleotide numbers
61 to 699 in SEQ ID NO: 72; a nucleotide sequence represented
by nucleotide numbers 58 to 1413 in SEQ IDNO: 90 and a nucleotide

sequence represented by nucleotide numbers 61 to 699 in SEQ
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<220> <223> Light chain of chineric M30 <400> 59 Met Val Leu G n Thr Gn
Val Phe Ile Ser Leu Leu Leu Trp Ile Ser 151015 Ay Ala Tyr Ay Gn Ile Val
Leu Ser Gn Ser Pro Thr Ile Leu Ser 202530 Ala Ser Pro Ay G u Lys Val Thr
Met Thr Cys Arg Ala Ser Ser Arg 354045 Leu Ile Tyr Met Hs Trp Tyr Gn Gn
Lys Pro Gy ser ser Pro Lys 505560 Pro Trp Ile Tyr Ala Thr Ser Asn Leu Al a.
Ser Ay Val Pro Ala Arg 65707580 Phe Ser Ay Ser Ay Ser @y Thr Ser Tyr
Ser Leu Thr Ile Ser Arg 859095 Val Gu Ala Qu AS Ala Ala Thr Tyr Tyr Cys
G n G n TPPNAs74SeprntiOd 1061Edtide sequence represented by nucleotide

numbers 58 to 1413 in SEQ ID NO: 90 and a nucleotide sequence

represented by nucleotide numbers 61 to 699 in SEQ ID NO: 76.

[Claim 25]

The polynucleotide according to any one of claims 22 to

24, which comprises nucleotide sequences selected from the

group consisting of: a nucleotide sequence represented by SEQ

ID NO: 84 and a nucleotide sequence represented by SEQ ID NO:

70; a nucleotide sequence represented by SEQ ID NO: 84 aﬁd a

nucleotide sequence represented by SEQ ID NO: 72; a nucleotide

sequence represented by SEQ ID NO: 84 and a nucleotide sequence

represented by SEQ ID NO: 74; a nucleotide sequence represented

by SEQ ID NO: 84 and a nucleotide sequence represented by SEQ

ID NO: 76; a nucleotide sequence represented by SEQ ID NO: 84

and a nucleotide sequence represented by SEQ ID NO: 78; a

nucleotide sequence represented by SEQ ID NO: 84 and a

nucleotide sequence represented by SEQ ID NO: 80; a nucleotide

sequence represented by SEQ ID NO: 84 and a nucleotide sequence

represented by SEQ ID NO: 82; a nucleotide sequence represented

by SEQ ID NO: 90 and a nucleotide sequence represented by SEQ

ID NO: 70; a nucleotide sequence represented by SEQ ID NO: 90

-and a nucleotide sequence represented by SEQ ID NO: 72; a

nucleotide sequ'ence represented by SEQ ID NO: 90 and a

nucleotide sequence represented by SEQ ID NO: 74; and a

nucleotide sequence represented by SEQ ID NO: 90 and a
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Asn Pro Pro Thr Phe Ay Thr dy Thr Lys Leu GQu Leu Lys Arg Thr 115120125
Val Ala-Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Qu G n Leu 130135140
Lys Ser Gy Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro
145150155160 Arg Gu Ala Lys Val G n Trp Lys Val Asp Asn Ala Leu G n Ser
Ay 165170175 Asn Ser Gn Gu Ser Val Thr Qu G n Asp Ser Lys Asp ser Thr
Tyr 180185190 FP1214 Sequence Listing(4312173 1).TXT Ser Leu Ser Ser Thr
Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys H's 195200205 Lys Val Tyr Ala Cys
A u Val Tiwelgos i@en s@gudrse Smpreaverfran g SO 2B 2P0: The . Lys ser Phe Asn
Arg Gy Qu cys _ :

[Claim 26]

An expression vector comprising a polynucleotide
according to any one of claims 19 to 25.

[Claim 27]

A host cell, which is transformed with the expression
vector according to claim 26.

[Claim 28]

The host cell according to claim 27, wherein the host
cell is a eukaryotic cell.
[Claim 29]

A method of producing an antibody or a functional
fragment of the antibody, characterized by comprising a step
of culturing the host cell according to claim 27 or 28 and a
step of collecting a desired antibody or a functional fragment
of the antibody from a cultured product obtained in the
culturing step.

[Claim 30]

An antibody or a functional fragment of the antibody,
characterized by being obtained by the production method
according to claim 29.

[Claim 31]
The functional fragment of the antibody according to

claim 30, wherein the functional fragment is selected from the

group consisting of Fab, F(ab)2, Fab’ and Fv.
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225230 <210> 60 <211> 42 <212> DNA <213> Artificial Sequence <220> <223>
PCR primer <400> 60 aaacatatgg ccaaattgtt ctctcccagt ctccaacaat cc42 <210>
61 <211> 37 <212> DNA <213> Artificial Sequence <220> <223> PCR pri ner
<400> 61 aaacgtacgt ttcagctcca gcttggtccc agtaccg37 <210> 62 <211> 1413
<212> DNA <213> Artificial Sequence <220> <223> Heavy chain of chinmeric nB80

[Claim 32]

The antibody or a functional fragment of the antibody
according to any one of claims 1 to 18, 30, and 31, wherein
the modification of a glycan is regulated to enhance an
antibody-dependent cellular cytotoxic activity.

[Claim 33]

A  pharmaceutical composition characterized by
comprising at least one of the antibodies or functional
fragments of the antibodies according to claims 1 to 18, and
30 to 32.

[Claim 34].

Thé pharmaceutical composition according to claim 33,
which is for treating a tumor.
[Claim 35]

" A pharmaceutical composition for treating a tumor
characterized by comprising at least one of the antibodies or
functional fragments of the antibodies according to claims 1
to 18 and 30 to 32 and at least one therapeutic agent for cancer.
[Claim 36]

The pharmaceutical composition according to claim 34 or
35, wherein the tumor is cancer.

[Claim 37]

The pharmaceutical composition according to claim 36,

wherein the cancer is lung cancer, breast cancer, prostate

cancer, pancreatic cancer, colorectal cancer, a melanoma,
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<400> 62 atgaaacacc tgtggttctt cctcctgctg gtggcagctc ccagat gggt

gct gagcgagb60 gt ccagct gc agcagtct gg acctgagctg gtaaagcctg gggcettcagt
gaagat gt cc120 tgcaaggctt ctggatacac attcactaac tatgttatgc actgggtgaa
gcagaagcct 180 gggcagggcc ttgagtggat tggatatatt aatccttaca atgatgatgt
t aagt acaat 240 gagaagttca aaggcaaggc cacacagact tcagacaaat cctccagcac
agcct acat g300 gaact cagca gcctgacctc tgaggactct gcggtctatt actgtgcaag
at gggggt ac360 tacggtagtc ccttatacta ctttgactac tggggccaag gcaccact ct

cacagt cadd#2F tengett coeartaaggurer abjedieltt canceel GOcHRea & Iceeieaga
gagcacct ct 480 ggcggcacag ccgccctggg ctgectggtc aaggactact tccccgaacc

cgt gaccgegophazgeilggaacie cagge grictie Wy asna@eggc gt gcacacct tccccgcet gt |
cctgcagt cc600 tcaggactct. actccctcag cagcgtggtg accgtgccct ccagcagcett
gggcacccdgielmPagg 37 FP1214 Sequence Listing(4312173 1). TXT acctacat ct

gcaacgt gaa tcacaagccc agcaacacca aggtggacaa gagagttgag720 cccaaatctt
gt gacaaaac tcagacak@fotiCaceCt §¢eatdneaca! 92 uAkCCt 999948 Rerized by

administering at least one of the antibodies or functional
fragments of the antibodies according to claims 1 to 18 and
30 to 32 to an individual.

[Claim 39]

A method of treating a tumor, charactefized by
administering at least one of the antibodies or functional
fragments of the antibodies according to claims 1 to 18 and
30 to 32 and at least one therapeutic agent for cancer
simultaneously, separately, or sequentially to an individual.
[Claim 40]

The treatment method according to claim 38 or 39, wherein
the tumor is cancer.

[Claim 41]

The treatment method according to claim 40, wherein the
cancer is lung cancer, breast cancer, prostate cancer,
pancreatic cancer, colorectal cancer, a melanoma, liver cancer,
ovarian cancer, bladder cancer, stomach cancer, esophageal

cancer, or kidney cancer.
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ggaccct cag
cct gaggt ca
t ggt acgt gg
aacagcacgt
aaggagt aca
t ccaaagcca
gagat grrmsa
at cgccgt gg
gtgctﬁgﬁgt
t ggcageagg

tcttcctcett
cat gcgt ggt
acggcgt gga
accgggt ggt

ccctcatgat ctcccggacc840
ggt ggacgt g agccacgaag accct gaggt caagttcaac900
ggt gcat aat gccaagacaa agccccggga ggagcagt ac960
c%%g tcctc accgtcctgc accaggact gct gaat ggc1020
agt gcaaggt cf gﬁgﬁﬁgggﬁ%gg&%ﬁﬁé45595 at)cd¥T gaaaaccat ¢ 1080
aaggccagcc ccgggaacca caggigtaca ccctgccccc atcccgggagll40
pgiiat t ag@kyc agmpimaccimigedt ggt ca aaggcttcta tcccagcgacl200
agt gggagag caatggccag cccgagaaca actacaagac cacccctccc 1260
égﬁaggd%&g”EFPEthctc t acagcaagc tcaccgtgga caagagcagg 1320
gemacgppliy ctcatgctcc gtgatgcatg aggctctgca caaccactac 1380
gcctctceccct gtctcccgge aaa 1413 <210> 63 <211> 471 <212> PRT

CCCCCCaaaa cCcCcaaggaca

acccagaaga
<213><tf¥1fg%§§%1 @énhce <220> <223> Heavy chain of chineric nB0 <400> 63
Met LY B s 1%4F9 Phe Phe Leu Leu Leu Vai Ala Ala Pro Arg Trp 151015 Val
Leu Sersdsl uyd/adi/g¥gg7Beu G n G n Ser Gy Pro Qu Leu Val Lys 202530 Pro Gy
Phe

Al a Sei5Mal 2Q4is0rERS Ser Cys Lys Ala Ser Ay Tyr Thr

<160>
<170>

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ctatagggag acccaagctg gctagcatgc tgcgtcggcg gggcag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

aacgggccct ctagactcga gcggccgctc aggctatttc ttgtccatca tcttctttge

tgtcag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

cgcaaatggg cggtaggcgt g

<210>
<211>
<212>
<213>

<220>
<223>

<400>

tagaaggcac agtcgagg

97
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354045 Thr Asn Tyr Val Met His Trp Val Lys Gn Lys Pro Gy Gn @y Leu
505560 Gu Trp Ile Gy Tyr Ile Asn Pro Tyr Asn Asp Asp Val Lys Tyr Asn
65707580 G u Lys Phe Lys Ay Lys Ala Thr G n Thr Ser Asp Lys Ser Ser Ser
859095 Thr Ala Tyr Met Qu Leu Ser Ser Leu Thr Ser G u Asp Ser Al a Val

Page 2

100105110 Tyr Tyr Cys APaZk-Fetvence istipIfAlee3-18efXPro Leu Tyr Tyr Phe
11512 3$214_Sequence Listing(4312173_1).TXT Asp Tyr Trp Ay Gn Gy
Thr Téri2kewnhhr val ser ser Ala ser Thr 130135140 Lys Gy Pro Ser val Phe
Pro Leli3Al diomposapdenser Lys Ser Thr Ser 145150155160
<400> 5
atgctgcgtc ggcggggcag ccctggcatg ggtgtgcatg tgggtgcagc cctgggagca 60
ctgtggttct gcctcacagg agccctggag gtccaggtcc ctgaagaccc agtggtggca 120
ctggtgggca ccgatgccac cctgtgctge tccttctcce ctgagectgg cttcagectg 180
gcacagctca acctcatctg gcagctgaca gataccaaac agctggtgca cagctttgcet 240
gagggccagg accagggcag cgcctatgcc aaccgcacgg ccctcttccc ggacctgcetg 300
gcacagggca acgcatccct gaggctgcag cgcgtgegtg tggcggacga gggcagcettc 360
acctgcttcg tgagcatccg ggatttcggc agcgctgccg tcagcctgca ggtggccgcet 420
ccctactcga agcccagcat gaccctggag cccaacaagg acctgcggcc aggggacacg 480
gtgaccatca cgtgctccag ctaccagggc taccctgagg ctgaggtgtt ctggcaggat 540
gggcagggtg tgcccctgac tggcaacgtg accacgtcgc agatggccaa cgagcaggge 600
ttgtttgatg tgcacagcat cctgcgggtg gtgctgggtg caaatggcac ctacagctgc 660
ctggtgcgca accccgtgct gcagcaggat gcgcacagct ctgtcaccat cacaccccag 720
agaagcccca caggagccgt ggaggtccag gtccctgagg acccggtggt ggccctagtg 780
ggcaccgatg ccaccctgcg ctgctcctte tcccccgage ctggcttcag cctggcacag 840
ctcaacctca tctggcagct gacagacacc aaacagctgg tgcacagttt caccgaaggc 900
cgggaccagg gcagcgccta tgccaaccgc acggccctct tcccggacct gctggcacaa 960
ggcaatgcat ccctgaggct gcagcgcgtg cgtgtggcgg acgagggcag cttcacctgc 1020
ttcgtgagca tccgggattt cggcagcgct gccgtcagcc tgcaggtggc cgctccctac 1080
tcgaagccca gcatgaccct ggagcccaac aaggacctgc ggccagggga cacggtgacc 1140
atcacgtgct ccagctaccg gggctaccct gaggctgagg tgttctggca ggatgggcagd 1200
ggtgtgcccc tgactggcaa cgtgaccacg tcgcagatgg ccaacgagca gggcttgttt 1260
gatgtgcaca gcgtcctgcg ggtggtgctg ggtgcgaatg gcacctacag ctgcctggtg 1320
cgcaaccccg tgctgcagca ggatgcgcac ggctctgtca ccatcacagg gcagcctatg 1380
acattccccc cagaggccct gtgggtgacc gtggggctgt ctgtctgtct cattgcactg 1440
ctggtggccc tggctttcgt gtgctggaga aagatcaaac agagctgtga ggaggagaat 1500
gcaggagctg aggaccagga tggggaggga gaaggctcca agacagccct gcagcctctg 1560
aaacactctg acagcaaaga agatgatgga caagaaatag cctgagcggc cgccactgtg 1620
ctggatatct gcagaattcc accacactgg actagtggat ccgagctcgg taccaagctt 1680
aagtttaaac cgctgatcag cctcgactgt gccttctagt tgccagccat ctgttgtttg 1740
cccctececcce gtgecttect tgaccctgga aggtgccact cccactgtcc tttcctaata 1800
aaatgaggaa attgc 1815



Ay Ay Thr Ala Ala Leu Gy Cys Leu val Lys Asp Tyr Phe Pro G u 165170175
Pro val Thr Val Ser Trp Asn Ser Gy Ala Leu Thr Ser Ay val H's 180185190
Thr Phe Pro Ala Val Leu G n Ser Ser Cly Leu Tyr Ser Leu Ser Ser 195200205
val Val Thr Val Pro ser_ ser ser Leu y Thr G n_Thr Tyr Ile Cys 210215220
Asn Val Asn His Lys PrdPaéLe-Asquense |:§/§t1\9§K43Q5267E-y3§ val du
2252302132248 Pro Lys Ser Cys Asp Lys Thr H's Thr cys Pro Pro cys Pro Al a
Pro 2430502855 G u Leu Leu Ay Ay Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
Lys 280R2852°PRY Asp Thr Leu nmet Ile Ser Arg Thr Pro Qu val Thr Cys Val Va
Val 2725]23802'$C§‘OA§ o8P Ser. Hs Gu Asp Pro Qu Val Lys Phe Asn Trp Tyr Val

ASp <400 6 . _
Met Leu Arg Arg Arg Gly Ser Pro Gly Met Gly val His val Gly Ala
1 5 10 15

Ala Leu Gly éga Leu Trp Phe Cys Leu Thr Gly Ala Leu Glu val Gln
25 30

val Pro Glu Asp Pro val val Ala Leu val Gly Thr Asp Ala Thr Leu
35 40 45

Cys Cys Seér Phe Ser Pro Glu Pro Gly Phe Ser Leu Ala Gln Leu Asnh

Leu Ile Trp GlIn Leu Thr Asp Thr Lys GIn Leu val His Ser Phe Ala
65 70 75 80

Glu Gly GIn Asp Gln Gly Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe
85 90 95

Pro Asp Leu Leu Ala GIn Gly Asn Ala Ser Leu Arg Leu Gln Arg val
100 105 110

Arg val Ala Asp Glu Gly Ser Phe Thr Cys Phe val Ser Ile Arg Asp
115 120 125

Phe Gly Ser Ala Ala val Ser Leu Gln val Ala Ala Pro Tyr Ser Lys
130 135 140

Pro Ser Met Thr Leu Glu Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr
145 150 155 160

val Thr 1le Thr Cys Ser Ser Tyr Gln Gly Tyr Pro Glu Ala Glu val
165 170 175

Phe Trp Gln Asp Gly Gln Gly val Pro Leu Thr Gly Asn val Thr Thr
180 ' 185 190

Ser GIn Met Ala Asn Glu GIn Gly Leu Phe Asp val His Ser Ile Leu
195 200 205

Arg val val Leu Gly Ala Asn Gly Thr Tyr Ser Cys Leu val Arg Asn
210 215 ' 220

Pro val Leu GIn Gln Asp Ala His Ser Ser val Thr Ile Thr Pro Gln
225 230 235 - 240
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290295300 Ay vVal Qu val H's Asn Ala Lys Thr Lys Pro Arg AQu Gu G n Tyr
305310315320 Asn ser Thr Tyr Arg val val ser val Leu Thr val Leu H's dn
Asp 325330335 Trp Leu Asn Ay Lys Qu Tyr Lys Cys Lys val Ser Asn Lys Al a
Leu 340345350 Pro Al a PrP(r)}ZI I eSe%gnL ys Thrngl | e S%)_]é ys Ala Lys Ay Gn Pro
Arg 3553 ef*Ar GIuGIuNEtThr
Lyg 3?'(593%%3%0%% érlé A\\C;a Eﬁ eﬁa1%%3?g Su v IAS EXT 31 Phe Tyr Pro ser
Asp 385390395400 FP1214 Sequence Listi ng(4312173 1) TXT Ile Ala Val Qu

Trp 4 ul Ser Asn rh 0 G.u Asn Asn Tyr ¥s 405410415
val Ala Leu ggo y Thr Asp A1a ;2; Leu Arg Cys er P e Ser Pro

Glu Pro Gly Phe Ser Leu Ala Gln Leu Asn Leu Ile Trp Gln Leu Thr
275 280 285

Asp Thr Lys GIn Leu val His Ser Phe Thr Glu Gly Arg Asp GIn Gly
290 295 300

Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe Pro Asp Leu Leu Ala Gln
305 310 315 320

Gly Asn Ala Ser Leu Arg Leu Gln Arg val Arg val Ala Asp Glu Gly
325 330 335

Ser Phe Thr Cys Phe val ser Ile Arg Asp Phe Gly Ser Ala Ala val
340 345 350

Ser Leu GIn val Ala Ala Pro Tyr Ser Lys Pro Ser Met Thr Leu Glu
355 360 365

Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr val Thr Ile Thr Cys Ser
370 375 380

Ser Tyr Arg Gly Tyr Pro Glu Ala Glu val Phe Trp GIn Asp Gly Gln
385 390 395 400

Gly val Pro Leu Thr Gly Asn val Thr Thr Ser GIn Met Ala Asn Glu
405 410 415

GIn Gly Leu Phe Asp val His Ser val Leu Arg val val Leu Gly Ala
420 425 430

Asn Gly Thr Tyr Ser Cys Leu val Arg Asn Pro val Leu Gln Gln Asp
435 440 445

Ala His Gly Ser val Thr Ile Thr Gly Gln Pro Met Thr Phe Pro Pro
450 455 460

Glu Ala Leu Trp val Thr val Gly Leu Ser val Cys Leu Ile Ala Leu
465 470 475 480

Leu val Ala Leu Ala Phe val Cys Trp Arg Lys Ile Lys Gln Ser Cys
485 490 495

Glu Glu Glu Asn Ala Gly Ala Glu Asp GIn Asp Gly Glu Gly Glu Gly
500 505 510
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Thr Thr Pro Pro Val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser 420425430
Lys Leu Thr Val Asp Lys Ser Arg Trp Gn Gn Gy Asn val Phe Ser 435440445
Cys Ser Val Met His GQu Ala Leu His Asn H's Tyr Thr G n Lys Ser 450455460
Leu Ser Leu Ser Gy L¥s 465470 <210> 6 <211> 40 <212> DNA <213>

11 Ll puenes s et R i I S E

tgcagcagt gag
Sequence <220> <223> PCR priner <400> 65

Asp Gly GIn Glu ITe Ala
530

<210> 7

<211> 59

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 7
ggggacaagt ttgtacaaaa aagcaggctt caccatgctg cgtcggcggg gcagccctg 59

<210> 8

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 8
ggggaccact ttgtacaaga aagctgggtc ggctatttct tgt 43

<210> 9

<211> 948

<212> DNA

<213> Homo sapiens

<400> 9
atgctgcgtc ggcggggcag ccctggcatg ggtgtgcatg tgggtgcagc cctgggagca 60

ctgtggttct gcctcacagg agccctggag gtccaggtcc ctgaagaccc agtggtggca 120
ctggtgggca ccgatgccac cctgtgetge tccttctccc ctgagcctgg cttcagectg 180
gcacagctca acctcatctg gcagctgaca gataccaaac agctggtgca cagctttgct 240
gagggccagg accagggcag cgcctatgcc aaccgcacgg ccctcttccc ggacctgctg 300
gcacagggca acgcatccct gaggctgcag cgcgtgcgtg tggcggacga gggcagcttc 360
acctgcttcg tgagcatccg ggatttcggc agcgctgeceg tcagectgcea ggtggccgct 420
ccctactcga agcccagcat gaccctggag cccaacaagg acctgcggcc aggggacacg 480
gtgaccatca cgtgctccag ctaccggggc taccctgagg ctgaggtgtt ctggcaggat 540
gggcagggtg tgcccctgac tggcaacgtg accacgtcgc agatggccaa cgagcagggce 600
ttgtttgatg tgcacagcgt cctgcgggtg gtgctgggtg cgaatggcac ctacagctgce 660
ctggtgcgca accccgtgct gcagcaggat gcgcacggct ctgtcaccat cacagggcag 720
cctatgacat tccccccaga ggccctgtgg gtgaccgtgg ggctgtctgt ctgtctcatt 780
gcactgctgg tggccctgge tttcgtgtgc tggagaaaga tcaaacagag ctgtgaggag 840
gagaatgcag gagctgagga ccaggatggg gagggagaag gctccaagac agccctgcag 900
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gaggt caggc tgctgagttc catgtaggct gtgctg36 <210> 66 <211> 36 <212> DNA <213>

Artificial

<220> <223> PCR

t ggcccca

DNA <59

Sequence <220> <223> PCR pri ner

39  FP121

<210>
<211>
<212>
<213>

<400>

10
316
PRT
Homo

10

Met Leu Arg

1

Ala

val

Cys

Leu

65

Glu

Pro

Arg

Phe

Pro

145

val

Phe

Ser

Arg

Pro
225

Leu

Pro

Cys
50

Gly

Asp

val

Gly

Ser

Thr

Trp

GIn

val

210

val

Gly

Glu

35

ser

Trp

Gln

Leu

Ala

115

ser

Met

Ile

Gln

Met

195

val

Leu

priner

sapiens

Arg

Ala

20

Asp

Phe

Gln

Asp

Leu

100

Asp

Ala

Thr

Thr

Leu

Gln

Arg

5

Leu

Pro

Ser

Leu

Gln

85

Ala

Glu

Ala

Leu

Asn

Gly

GlIn

Gly

Trp

val

Pro

Thr

70

Gly

Gln

Gly

val

Glu

150

Ser

Gln

Glu

Ala

Asp
230

2héh-Jeagen
92445 FFEﬁtgFC%%cfﬁéﬁ%aégéEﬁ%'

Ser

Phe

val

Glu

55

Asp

Ser

Gly

Ser

Ser

135

Pro

ser

Gly

Gln

Asn

215

Ala

Pro

Cys

Ala

40

Pro

Thr

Ala

Asn

Phe

120

Leu

Asn

Tyr

val

His

Gly

Leu

25

Leu

Gly

Lys

Tyr

Ala

105

Thr

Gln

Lys

Arg

Pro

185

Leu

Thr

Gly

19

Met

10

Thr

val

Phe

Gln

Ala

90

Ser

cys

val

Asp

Gly

Leu

Phe

Tyr

Ser

Page 6

Gly
Gly
Gly
Ser
Leu
75

ASn
Leu
Phe
Ala
Leu
155
Tyr
Thr
Asp

Ser

val
235

<400> 66 cagcacagcc tacat ggaac
t cagcagcct gacctc36 <210> 67 <211> 39 <212> DNA <213> Artificial Sequence
<400> 67 aaagctgagc t

ngng§
ﬁﬁ

val

Ala

Thr

Leu

60

val

Arg

Arg

val

Ala

140

Arg

Pro

Gly

val

Cys

220

Thr

act gt 1%a%§€

His

Leu

AsSp

45

Ala

Thr

Leu

Ser

125

Pro

Pro

Glu

Asn

His

205

Leu

Ile

val

Glu

30

Ala

Gln

ser

Ala

Gln

110

Ile

Tyr

Gly

Ala

val

190

Ser

val

Thr

Gly

15

val

Thr

Leu

Phe

Leu

95

Arg

Arg

Ser

Asp

Glu

175

Thr

val

Arg

Gly

gt ggt gcct
0> 68 <2&&? 40 <212>

t¢ ner <400> 68

Ala

Leu

Asn

Ala

80

Phe

val

Asp

Lys

Thr

160

val

Thr

Leu

Asn

GIn
240



aaagct gagc gaggtccagc tgcagcagtc tggacctgag40 <210> 69 <211> 39 <212> DNA
<213> Artificial Sequence <220> <223> PCR prinmer <400> 69 aaagct gagc
t gact gt gag agt ggtgcct tggccccag39 <210> 70 <211> 699 <212> DNA <213>
Artificial Sequence <220>_<223> Humanized |ight ChlSi n of MBO <400> 70
at ggt gct gc agacccaggt d:tptlg%t‘f-éFﬂEe’tFFgHﬂdf’ggd'%ﬁﬂ%{ Y cgcat at ggc60
gagat cgt gc tgacccagag ccccgccacc ctgtctctga gccctggcga gagagccaccl20
ct gagortogiet ghgceegeag Rogeht gt o-duaTep yadcthrgyehtadagoan gaagcccggel80
caggccccca gact gct éég ctacgccacc agé¥dcctgg ccagcgge®td ccccgeccaga240
ttttctggca gcggcagcgg caccgacttc accctgacca tctctcgget ggaacccgag300
gact twcegs iglarteaall @ 1taganghYnlaacayddacehe 08T @geCdp AggCCcagggc360
accaaggt cg aaatffagcg tacggtggcéjccccctccg tgttadddctt cccccectccd20

Lys Ile Lys GIn Ser Cys Glu Glu Glu Asn Ala Gly Ala Glu Asp Gln
275 280 285

Asp Gly Glu Gly Glu Gly Ser Lys Thr Ala Leu Gln Pro Leu Lys His
290 295 300

Ser Asp Ser Lys Glu Asp Asp Gly GIn Glu Ile Ala
305 310 315

<210> 11

<211> 52

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 11
ggggacaagt ttgtacaaaa aagcaggctt cggagccctg gaggtccagg tc 52

<210> 12

<211> 55

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 12
ggggacaagt ttgtacaaaa aagcaggctt cgctccctac tcgaagccca gcatg 55

<210> 13

<211> 52

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 13
ggggacaagt ttgtacaaaa aagcaggctt cggagccgtg gaggtccagg tc 52

<210> 14

<211> 55

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 14
ggggacaagt ttgtacaaaa aagcaggctt cgctccctac tcgaagccca gcatg 55
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gacgagcagc tgaagtccgg caccgcctcc gtggtgtgec tgctgaataa cttctacccc480
agagaggcca aggt gcagtg gaaggt ggac aacgccctgc agtccgggaa ctcccaggag540
agcgt gaccg agcaggacag caaggacagc acctacagcc tgagcagcac cctgaccct g600
agcaaagccg actacgagaa gcacaaggtg tacgqctgcg aggt gaccca ccagggcct g660
agctcccccg tcaccaagag ctilddicRayenerydastawedddzion . TxT<211> 233 <212> PRT
<213> Artificial Sequence <220> <223> Hunmani zed |ight chain of nB0 <400> 71
FP121428squence Listing(4312173_1). TXT Met Val Leu Gn Thr Gn Val Phe Ile
Ser Ledll>eud4eu Trp Ile Ser 151015 Ay Ala Tyr Ay Qu Ille val Leu Thr Gn

Ser PE%%%ﬁlaﬁﬁﬂy%1k$§ﬁ §géuence

<220>
<223> PCR primer

<400> 15
ggggaccact ttgtacaaga aagctgggtc tcaggctatt tcttgtccat catc 54

<210> 16

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 16
gggaatgtca taggctgccc ggccacctgc aggctgacgg cag 43

<210> 17

<211> 42

<212> DNA

<213> Artificial sequence

<220>
<223> PCR primer

<400> 17
gggaatgtca taggctgccc tgtggggctt ctctggggtg tg 42

<210> 18

<211> 43

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 18
gggaatgtca taggctgccc ggccacctgc aggctgacgg cag 43

<210> 19

<211> 27

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 19
gggcagccta tgacattccc cccagag 27

<210> 20
<211> 576
<212> DNA
<213> Homo sapiens

<400> 20
Page 8



202530 Leu Ser

354045 Leu Ile Tyr

Pro Gy Gu Arg Ala Thr
Met His Trp Tyr

Leu Ser Cys Arg Ala Ser Ser Arg
Gn dn Lys Pro Ay Gn Ala Pro Arg

505560 Leu Leu Ile Tyr Ala Thr Ser Asn Leu Ala Ser Ay Ile Pro Ala Arg

65707580 Phe ser Qy ser

G iRl ¢

8590
1001

BRgi

é€u%%§:§§§é5§§§ié§%éh 9e I_ys

r Leu Thr

Ile ser Arg
Rpn Ser
Arg Thr

115124025 gt Qat'eccAtathlcoc&lgcls/aIggE'hecalglce tfygeadagutPcancsecathsp A20 G n Leu

130135140 L S Ser

14515

agcgcctatg
ctgaggctgc
cgggatttcg
ccagaggccc
ctggctttcg
gaggaccagg
gacagcaaag
<210>
<211>
<212>
<213>

<400>

21
191
PRT
Homo

21
Gly Ala Leu
1

Gly Thr Asp

Ala
35

Ser Leu

val His

50

Leu

Asn Thr

65

Arg

Leu Arg Leu

Phe val ser

GlIn
115

Ala Gly

Leu Ser

130

Gly

Cys
145

Trp Arg

cagatacé%a
ccaaccgcac
agcgegtgeg
gcagcgctgce
tgtgggtgac
tgtgctggag
atggggaggg
aagatgatgg

sapiens

val
5

Glu

Ala Thr

20

Gln Leu

Ser Phe

Ala Leu

Gln Arg

85

Ile
100

Arg
Pro Met
val

Cys

Lys Ile

Gln

Leu

Asn

Ala

Phe

70

val

Asp

Thr

Leu

Lys

Thr Ala Ser val

acagc ggt
ggccctcttc
tgtggcggac
cgtcagcectg
cgtggggctg
aaagatcaaa
agaaggctcc

acaagaaata

val Pro

Cys Cys

Ile
40

Leu

Glu Gly

55

Pro Asp

Arg val

Phe Gly

Phe Pro

120

ITe Ala

135

GIn Ser

val
cacagctttg

ccggacctge
gagggcagct
caggtggccg
tctgtctgtce
cagagctgtg
aagacagccc

gcctga

Glu Asp Pro

10

Ser Phe Sser

25

Trp Gln Leu

Gln Asp Gln

Ala
75

Leu Leu

Ala Asp Glu

90

Ser Ala Ala

105

Pro Glu Ala

Leu Leu val

Glu
155

cys

pPage 9

%ys Leu Leu
gagggcc

a ggaccagggc

tggcacaggg
tcacctgctt

ggcagcctat
tcattgcacf
aggaggagaa
tgcagcectct

val val Ala

Glu Pro

30

Pro

Thr Asp Thr

45

Gly Ser Ala

60

GIn Gly Asn

Gly Ser Phe

val Ser Leu

110

Leu Trp val

Ala Ala

140

Leu

Glu Asn Ala

caacgcatcc
cgtgagcatc
gacattcccc
gctggtggcec
tgcaggagct

gaaacactct

Leu val

15

Gly Phe

Lys Gin

Tyr Ala

Ala ser

80

Thr
95

cys

Gln val

Thr val
val

Phe

Ala
160

Gly

Asn Asn

Pﬂ% Tyr Pro

240
300
360
420
480
540
576.



Arg Gu Ala Lys val
Asn Ser

ser

Lys Val

Thr
<213

Leu ser

Leu Thr

Gn Trp Lys val
Gn Qu Ser va
Ser Thr
Tyr Ala Cys G u Va

R C N S

Thr

Thr

GQu Gn Asp Ser
Leu ser

Hs Gn (J

se(z

nanlze

Leu Ser

Ser

Asp Asn Ala Leu Gn Ser Ay 165170175
Lys Asp Ser Thr Tyr
Lys Ala AS Tyr Gu Lys His 195200205
Pro Val

180185190

210215220

142 699 <212> DNA

IL| ghiysc arn of M0

FP1214 Sequence L|st|ng(4312173 1). TXT <400> 72 atggtgctgc agacccaggt
gncaunccct

_Thr

Leu Lys Hi

<210>
<211>
<212>
<213> Homo

<400> 22
gctccctact

22
552
DNA

acggtgacca
gatgggcagg
ggcttgtttg
tgcectggtgce
cagagaagcc
gggctgtctg
atcaaacaga
ggctccaaga
gaaatagcct
<210>
<211>
<212>
<213>
<400>

23
183
PRT
Homo

23

Ala Pro Tyr
1

Arg Pro Gly

Ala
35

Pro Glu

Gly Asn val

50

val
65

ser

Cys Leu val

Ile Thr

UAhg %‘fl?gAs%gES}}

180

sapiens

cgaagcccag
tcacgtgctc
gtgtgcccct
atgtgcacag
gcaaccccgt
ccacagggca
tctgtctcat
gctgtgagga
cagccctgea

ga

sapiens

catgaccctg
cagctaccag
gactggcaac
catcctgcgg
gctgcagcag
gcctatgaca
tgcactgctg
ggagaatgca

gcctctgaaa

gagcccaaca
ggctaccctg
gtgaccacgt
gtggtgctag
gatgcgcaca
ttcccecccag
gtggccctgg
ggagctgagg

cactctgaca

Ser Lys Pr

5

Asp Thr

20

va

Glu val Ph

Thr Thr se

Ile Ar

70

Leu

Asn Pr

85

Arg

Pro Gln

100

Ar

o Ser

1 Thr

e Trp

r Gin

55

g val

o val

g Ser

Met

Ile

GlIn

40

Met

val

Leu

Pro

Thr

Thr

25

Asp

Ala

Leu

Gln

Thr
105

Leu Glu

10

Cys Ser

Gly GlIn
Glu

Asn

Ala
75

Gly

Gin
90

Asp

Gly GIn

rPage 10

aggacctgcg
aggctgaggt
cgcagatggc
gtgcaaatgg
gctctgtcac
aggccctgtg
ctttcgtgtg
accaggatgg

gcaaagaaga

Pro Asn Lys

Gin
30

Ser Tyr

val
45

Gly Pro

Gln
60

Gly Leu

Asn Gly Thr

Ala His Ser

Thr
110

Pro Met

%tlggGQIn Glu Ile Ala
190

gccaggggac
gttctggcag
caacgagcag
cacctacagc
catcacaccc
ggtgaccgtg
ctggagaaag
ggagggagaa
tgatggacaa

Asp Leu

15

Gly Tyr

Leu Thr

Phe

Asp

ser
80

Tyr

Ser val

95

Phe Pro

60
120
180
240
300
360
420
480
540
552



gagat cgt gc
ct gagct gca
caggccccca
ttttctggca
gacttcgccg tgtactactg c
accaaggt cg aaat caagcg

gacgageragtut HRagbe oGy
agagaggcca atgt gcagt g
agcgt gaccg agcaggacag

agcaapgecd, achaggaqag

t gacccagag
gagccagcag
gact gt ggat
gcggcagcgg

ccccgecacc ctgtctctga gecct ggcga gagagccaccl20
caggctgatc tacatgcact ggtatcagca gaagcccggcl80
ctacgccacc agcaacctgg ccagcggcat ccccgccaga240
caccgactac accctgacca tcagccgcct ggaacccgag300

gégﬁﬁge@%bhgﬁﬁﬁ6é4$B%g%éch¥TcggccaggchGO
tacggt ggcc gcccectceceg tgttcatctt cccccectcc420
¢ACEBE GG Coll 88 HeFCeaT @9t gaat ape alhct acccc480
gaaggt dgac aacgccctgc agrécgggaa ctcccaggag540
caaggacagc acctacagcc tgagcagcac cctgaccctg600
RELPRE94H gc;sa%ﬁcptr@cgy@&% 935cEth GeragoCct 9660

agct ccccqgot caccaagag cttgamcagg ggggagt gt 689 <21 73 <211> 233 <212> PRT
<213> Artificial Sequence <220> <223> Humani zed |ight chain of MO

Cys Glu Glu Glu Asn Ala Gly Ala Glu Asp GIn Asp Gly Glu Gly Glu
145 150 155 160

Gly Ser Lys Thr Ala Leu GIn Pro Leu Lys His Ser Asp Ser Lys Glu
165 170 175

Asp Asp Gly GIn Glu Ile Ala
180

<210> 24

<211> 576

<212> DNA

<213> Homo sapiens

<400> 24

ggagccgtgg aggtccaggt ccctgaggac ccggtggtgg ccctagtggg caccgatgec 60
accctgcgcet gectccttctc ccccgagect ggcttcagec tggcacagct caacctcatc 120
tggcagctga cagacaccaa acagctggtg cacagtttca ccgaaggccg ggaccagggce 180
agcgcctatg ccaaccgcac ggccctcttc ccggacctgc tggcacaagg caatgcatcc 240
ctgaggctgc agcgcgtgceg tgtggcggac gagggcagct tcacctgctt cgtgagcatc 300
cgggatttcg gcagcgctgc cgtcagcctg caggtggccg ggcagcctat gacattcccce 360
ccagaggccc tgtgggtgac cgtggggctg tctgtctgtc tcattgcact gctggtggec 420
ctggctttcg tgtgctggag aaagatcaaa cagagctgtg aggaggagaa tgcaggagct 480
gaggaccagg atggggaggg agaaggctcc aagacagccc tgcagcctct -gaaacactct 540
gacagcaaag aagatgatgg acaagaaata gcctga 576
<210> 25

<211> 191

<212> PRT

<213> Homo sapiens

<400> 25

1

Gly Ala val Glu val GIn val Pro Glu Agp Pro
5 1

Gly Thr Asp Ala Thr Leu Arg Cys ggr Phe Sser
20

Ser Leu Ala GIn Leu Asn Leu Ile Trp Gln Leu
40

rPage 11

val val Ala Leu val

Pro Glu Pro Gly Phe
30

Thr Asp Thr Lys Gln
45



<400> 73 Met Val Leu A n Thr _
151015 dy Ala Tyr Ay GQu Ile Val Leu Thr
202530 Leu Ser Pro Ay Gu Arg Ala Thr Leu Ser Cys Arg Ala ser Ser Arg
354045 Leu lle Tyr Met His Trp Tyr Gn Gn Lys Pro GI Gn Ala Pro Arg
505560 Leu. Tr.p 5@1 14|'-Ifgreq§%"|'ceAéh5 ieg ALle Pro Ala Arg

657075%0 Lphd" §e#er PQX rATQ RN »gﬁ?w Thr Ile Ser Arg

859095 Leu Gu Pro Qu Asp Phe Al a vaI Tyr Tyr Cys G n G n Trp Asn ser

Gn val Phe Ile Ser Leu Leu Leu Trp Ile Ser

Gn Ser Pro Ala Thr Leu Ser

page 12

100105110 Asn Pro Pro Thr Phe GE/ y Thr Lys Val_GQu Ile Lys Arg Thr
115122§n25rg Thr Ala Leu Phe Pro Asp Leu Leu A1a Gln Gly Asn Ala Ser
70 75 80
Leu Arg Leu GIn Arg val Arg val Ala Asp Glu Gly Ser Phe Thr Cys
85 90 95
Phe val ser Ile Arg Asp Phe Gly Ser Ala Ala val Ser Leu Gln val
100 105 110
Ala Gly GIn Pro Met Thr Phe Pro Pro Glu Ala Leu Trp val Thr val
115 120 125
Gly Leu Ser val Cys Leu Ile Ala Leu Leu val Ala Leu Ala phe val
130 135 140
Cys Trp Arg Lys Ile Lys Gln Ser Cys Glu Glu Glu Asn Ala Gly Ala
145 150 155 160
Glu Asp Gln Asp Gly Glu Gly Glu Gly Ser Lys Thr Ala Leu Gin Pro
165 170 175
Leu Lys His Ser Asp Ser Lys Glu Asp Asp Gly Gln Glu Ile Ala
180 185 190
<210> 26
<211> 534
<212> DNA
<213> Homo sapiens
<400> 26
gctccctact cgaagcccag catgaccctg gagcccaaca aggacctgcg gccaggggac 60
acggtgacca tcacgtgctc cagctaccgg ggctaccctg aggctgaggt gttctggcag 120
gatgggcagg gtgtgcccct gactggcaac gtgaccacgt cgcagatggc caacgagcag 180
ggcttgtttg atgtgcacag cgtcctgcgg gtggtgctgg gtgcgaatgg cacctacagce 240
tgcctggtgc gcaaccccgt gctgcagcag gatgcgcacg gctctgtcac catcacaggg 300
cagcctatga cattccccecc agaggccctg tgggtgaccg tggggetgtc tgtctgtctc 360
attgcactgc tggtggccct ggctttcgtg tgctggagaa agatcaaaca gagctgtgag 420
gaggagaatg caggagctga ggaccaggat ggggagggag aaggctccaa gacagccctg 480
cagcctctga aacactctga cagcaaagaa gatgatggac aagaaatagc ctga 534
<210> 27
<211> 177
<212> PRT
<213> Homo sapiens
<400> 27



FP1214 Sequence Listing(4312173_1).TXT Val
Pro Pro Ser Asp Qu G n Leu 130135140 Lys
Leu Leu Asn Asn Phe Tyr
val Asp Asn Ala Leu Gln Ser

G 2% 7R >S8R E5kro U

Ser
G n Gy Leu Ser Ser Pro val

165170175

b

Hi s 210215220

Cys

Arg Pro Gly Asp Thr val Thr Ile Thr cys Sser

25

Glu Ala Glu
35

Pro val Phe Trp ng Asp Gly GIn
4

Gln Glu

55

Asn val Thr Thr Ala

50

Ser Met Asn

Ala
75

val His Ser val val val

65

Leu Arg

70

Leu Gly

Gln
90

val Asn val Gln

85

Cys Leu Arg Pro Leu Asp

Phe
105

Thr Ile Thr GIn Pro Met Thr Pro Pro

Thr val Ser val Leu Ile Ala Leu

120

Cys

Ile Gln

135

val
130

Phe Cys Trp Arg Lys Lys ser Cys

Gly Ala Glu Asp GIn Gly Glu Gly Glu Gly

Glu
170

His
165

GIn Pro Leu Lys Asp Ser Lys Asp

Ala

<210>
<211>
<212>
<213> Homo

<400> 28

28

1188

DNA

sapiens

gctccctact
acggtgacca
gatgggcagg
ggcttgtttg
tgcctggtge
cagagaagcc

gtgggcaccg

cgaagcccag
tcacgtgcetc
gtgtgcccect
atgtgcacag
gcaaccccgt
ccacaggagc

atgccaccct

catgaccctg
cagctaccag
gactggcaac
catcctgcgg
gctgcagcag
cgtggaggtc
gcgctgetcce

gagcccaaca
ggctaccctg
gtgaccacgt
gtggtgctgg
gatgcgcaca
caggtccctg

ttctccececyg

Page 13

Ala Ala Pro Ser Val
@y Thr Ala Ser Val
Pro 145150155160 Arg Gu AIa Lys va

Ser

Asn ser

fé#Lﬂéérgb

Thr

Ser Tyr Arg
30

val Pro
45

Gly

Gln
60

Gly Leu

Asn Gly Thr

Ala His Gly

Glu Ala Leu

110

val Ala

125

Leu

Glu Glu Glu

140

Ser Lys Thr

Asp Gly GIn

aggacctgcg
aggctgaggt
cgcagatggc
gtgcaaatgg
gctctgtcac
aggacccggt

agcctggcett

Lys Ser
225230 <210> 74 <211> 699 _<212> DNA <213> Artificial

Phe Il e Phe

@n Trp Lys

Gn du Ser va

?T
Gly Tyr
Leu Thr
Phe

Asp

ser
80

Tyr

Ser val

95

Trp val

Leu Ala

Asn

Ala Leu

160

Glu
175

gccaggggac
gttctggcag
caacgagcag
cacctacagc
catcacaccc
ggtggcccta

cagcctggca

Thr

Leu Thr
S &4 Cys @u val Thr

Phe Asn Arg Ay Gu
Sequence

60
120
180
240
300
360
420



<220> <223> Humani zed |ight chain of nB0 <400> 74 atggtgctgc agacccaggt
gttcatctcc ctgctgctgt ggatctccgg cgcat at ggc60 cagatcgt gc tgtcccagag
ccccgceccacc ctgtctctga gecctggecga gagagccaccl20 ctgacctgca gagccagcag
caggctgatc tacatgcact ggtatcagca gaagcccggc180 aglgccccca agct gt ggat

caccaTBEate LR R S B

caccaffita&33fte fagtééggcat @f&é% ct g

CCagCagHcggoRAC AgRRAGEE CEFERRARE BUIETARTYIEAGRcanRagEiRFg@nat CRAYCY
t acggt ggcc gccccctccg tgttcatctt cccceccct ccd20 gacgagcagc tgaagtccgg
caccgttAAEAHRHGEIT GET IR LOFTRHOE ceHBEI2UMg SEHCE @ Eggt o’y

gaagotgidaeg %%C?Eé?&"cﬁﬁgaa%@@&ﬂgéé‘ dcke E%Qa&idcgciﬂft%@@é&gc&gca%ag

caaggacagc accftacagcc tgagcagcac cc gaccctgGO agcaaagccg act acgagaa
gcacabRfJrgaassc §ERACGLIR QGG IuRTcca ABcaLFCCt LBBOCERNSt 0837RCItT ac cyagy
ctt Ca@&&an&Qggé‘&tc%&‘?aE’ 26d8he sl dgaRsBacrbticiglcaltsed Y U el @l

Sequenc

cagggtgtgc
tttgatgtgc
gtgcgcaacc
atgacattcc
ctgctggtgg
aatgcaggag

ctgaaacact

ccctgactgg
acagcgtcct
ccgtgctgcea
ccccagagge
ccctggettt
ctgaggacca

ctgacagcaa

caacgtgacc
gcgggtggtg
gcaggatgcg
cctgtgggtg
cgtgtgctgg
ggatggggag
agaagatgat

acgtcgcaga
ctgggtgcga
cacggctctg
accgtggggc
agaaagatca
ggagaaggct

ggacaagaaa

tggccaacga
atggcaccta
tcaccatcac
tgtctgtctg
aacagagctg
ccaagacagc

tagcctga

gcagggcttg
cagctgcctg
agggcagcct
tctcattgea
tgaggaggag
cctgcagect

840
900
960
1020
1080
1140
1188

<210>
<211>
<212>
<213>

<400>

29
395
PRT
Homo

29

sapiens

Ser Lys Pro Ser Met Thr Leu

5 10

Pro Asn Lys Asp Leu

Ala Pro Tyr
1 15

Gin
30

Thr
25

Arg Pro Gly Asp Thr val Thr Ile

20

Cys Ser Ser Tyr Gly Tyr

Phe val Thr

45

Gln Gln

40

Ala Glu val

35

Pro Glu Trp Asp Gly Gly Pro Leu

GlIn
55

Thr Thr Gln Phe

60

Gly Asn val Ser Ala Glu

50

Met Asn Gly Leu Asp

Ala Thr

75

val His ser Ile val val

65

Leu Arg

70

ser
80

Leu Gly Asn Gly Tyr

Ser Ser val

95

GIn Ala His

90

val Asn Pro val Gln

85

Cys Leu Arg Leu Asp

val Gln val

110

Thr Ala val Glu

105

Thr Ile Thr Pro Gln

100

Arg Ser Pro Gly

Ala Thr

125

Pro Glu Asp Pro val val Ala Leu val Thr

120

Gly Asp Leu Arg

Phe Glu Ser Leu Ala GIn Leu Asn

140
pPage 14

ser Ser Pro Phe

130

Pro
135

Cys Gly Leu



FP1214 Sequence Listing(4312173_1). TXT <220> <223> Humani zed |ight chain of
nB0 <400> 75 Met Val Leu Gn Thr Gn Val Phe Ile ser Leu Leu Leu Trp lle
Ser 151015 Gy Ala Tyr Ay Gn lle Val Leu Ser Gn Ser Pro Ala Thr Leu Ser
202530 Leu Ser Pro Ay GQu Arg Ala Thr Leu Thr Cys Arg Ala Ser Ser Arg
354045 Leu lle Tyr net H1§1¢45g§!qqf9mceeelh50n|9(ﬁﬂglm.d)@'w Ser Ala Pro Lys
505560 Leu Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Ay Ile Pro Ala Arg

65707580 TRpesIRE LeEirSRdp Fhy 1S587cTH er ha1SR{s T¥F pHar theg1dhr Ile Ser Arg
8590983 eu Gu Pro d ul#sp Phe Al a val Igr Tyr Cys G n @a Trp Asn Ser

Gly Arg Asp Gln G1y Ser Ala Tyr Ala Asn Arg Thr Ala Leu Phe Pro
165 170 175

Asp Leu Leu Ala GIn Gly Asn Ala Ser Leu Arg Leu Gln Arg val Arg
180 185 190

val Ala Asp Glu Gly Ser pPhe Thr Cys Phe val Ser Ile Arg Asp Phe
195 200 205

Gly Ser Ala Ala val Ser Leu Gln val Ala Ala Pro Tyr Ser Lys Pro
210 215 220

Ser Met Thr Leu Glu Pro Asn Lys Asp Leu Arg Pro Gly Asp Thr val
225 230 235 240

Thr Ile Thr Cys Ser Ser Tyr Arg Gly Tyr Pro Glu Ala Glu val Phe
245 250 255

Trp GIn Asp Gly GIn Gly val Pro Leu Thr Gly Asn val Thr Thr Ser
260 265 270

Gln Met Ala Asn Glu GIn Gly Leu Phe Asp val His Ser val Leu Arg
275 280 285

val val Leu Gly Ala Asn Gly Thr Tyr Ser Cys Leu val Arg Asn Pro
290 295 _ 300

val Leu GIn GIn Asp Ala His Gly Ser val Thr Ile Thr Gly Gln Pro
305 310 315 320

Met Thr Phe Pro Pro Glu Ala Leu Trp val Thr val Gly Leu Ser val
325 330 335

Cys Leu Ile Ala Leu Leu val Ala Leu Ala Phe val Cys Trp Arg Lys
340 345 350

Ile Lys GIn Ser Cys Glu Glu Glu Asn Ala Gly Ala Glu Asp GIn Asp
355 360 365

Gly Glu Gly Glu Gly Ser Lys Thr Ala Leu GIn Pro Leu Lys His Ser
370 375 380

Asp Ser Lys Glu Asp Asp Gly GIn Glu Ile Ala
385 390 395

<210> 30
<211> 873
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100105110 Asn Pro Pro Thr Phe Gy Gn dy
115120125 val Ala Ala Pro Ser val
130135140 Lys Ser Ay Thr Ala ser Val
145150155160 Arg Gu Ala Lys va

Gy 16 0175 Asn Ser
Tyr 1%%%%% %g? S
Hs 1 Lgép%ﬁF Tyr Ala Cys G u Va

Val 234005220 Thr Lys Ser Phe Asn A«g
ggagccgtgg aggtccaggt ccctgaggac ccggtggtdg

accctgegcet

val
Gn Trp

ser ser Thr Leu Thr

gctccttete ccccgagect ggettcagec

Lys_ Val

Gy Gu

tggcagctga
agcgcctatg
ctgaggctgc
cgggatttcg
atgaccctgg
agctaccggg
actggcaacg
gtcctgcggg
ctgcagcagg
gaggccctgt
gctttcgtgt
gaccaggatg
agcaaagaag
<210>
<211>
<212>
<213>
<400>

31
290
PRT

31
Gly Ala val
1

Gly Thr

Ser Leu

35

val
50

Leu

Asn
65

Arg
Leu

Arg

Phe val

Homo

Asp

Ala

His

Thr

Leu

Ser

cagacaccaa
ccaaccgcac
agcgegtgceg
gcagcgctgc
agcccaacaa
gctaccctga
tgaccacgtc
tggtgctggg
atgcgcacgg
gggtgaccgt
gctggagaaa
gggagggaga
atgatggaca

sapiens

val
5

Glu

Ala Thr

20

GIn Leu

Ser Phe

Ala Leu

Gln Arg

85

Ile
100

Arg

GIn

Leu

Asn

Thr

Phe

70

val

Asp

acagctggtg
ggccctcttce
tgtggcggac
cgtcagcctg
ggacctgegg
ggctgaggtg
gcagatggcc
tgcgaatggce
ctctgtcacc
ggggctgtct
gatcaaacag
aggctccaag

agaaatagcc

val Pro

Arg

cys

Ile
40

Leu

Glu
55

Gly
Pro Asp
val

Arg

Phe Gly

cacagtttca
ccggacctgce
gagggcagct
caggtggccg
ccaggggaca
ttctggcagg
aacgagcagg
acctacagct
atcacagggc
gtctgtctca
agctgtgagg
acagccctgce

tga

Glu Asp Pro

10

Ser Phe

25

ser

Trp GIn Leu

Arg Asp GlIn

Ala
75

Leu Leu

Ala Asp Glu

90

ser Ala Ala

105

Page 16

Thr

Leu ser
Thr

ccctagtaggg
tggcacagct
ccgaaggccg
tggcacaagg
tcacctgctt.
ctccctactc

cggtgaccat

atgggcaggg
gcttgtttga
gcctggtgeg
agcctatgac
ttgcactgct
aggagaatgc

agcctctgaa

val val Ala

Pro Glu Pro

30

Thr Asp Thr

45

Gly Ser Ala

60

Gln Gly Asn

Gly Ser Phe

val Ser Leu

110

Lys val

caccgatgcc
caacctcatc
ggaccagggc
caatgcatcc
cgtgagcatc
gaagcccagc
cacgtgctcc
tgtgcccctg
tgtgcacagc
caaccccgtg
attcccccca
ggtggccctg
aggagctgag

acactctgac

Leu val

15

Gly Phe

Lys GIn

Tyr Ala

Ala Ser

80

Thr
95

Cys

GIn val

Qu lle Lys Arg Thr
Phe Ile Phe Pro Pro ser Asp Qu Gn Leu
cys Leu Leu Asn Asn Phe Tyr
Asp Asn Ala Leu G n ser
dRi2 -t?eSé?”G\?al'JWr"g@ﬂz@?l—]ﬂsMer Lys Asp ser Thr
Lys Ala Asp Tyr
Hs Gn Gy Leu Ser Ser
s 225230

60
120
180
240
300
360
420
480
540
600
660
720
780
840
873

A u Lys



<210> 76 <211> 699 <212> DNA FP1214_Sequence
Listing(4312173 1). TxT <213> Artificial sequence <220> <223> Hunmani zed
light chain of M30 <400> 76 atggtgctgc agacccaggt gttcatctcc ctgctgctgt
atctccgg cgcat at ggc60 gagat cgt gc tgacccagag ccccgccacc ctgtctctga

ggcctggcga gagagccaccl?ﬁ%@gﬁéﬁﬁﬁﬁﬁé gag@@agé 1¢2g¥eYht ¢ tacat gcact
ggt at cagca gaagcccggcl80 caggccccca gacctctgat ctacgccacc agcaacctgg
ccagcgbr allacrrocyec 3ga243 bid tseir 08 THE J@QagRO®ré asadaed tagpaccct gacca

t cagcagcct gdgaacccgag300 gactli2@gccg tgtact act g2Bcagcagt gg aacagcaacc
cccccacctt cggccagggce360 accaaggt cg aaat caagcg tacggtggcecc gccccctccg
tgtt CabLtalrg GHGCERE WS 4R Q8T GRYCALC ThORJY! €698 FaKFIRA] Gy Ot 00t gt gCC
tgct gaat aadcttctacccc480 agmgaggcca aggligcan g gaaggt ggac™ aacgccctgce
agt ccgggaa ctcccaggag540 agcgtgaccg agcaggacag caaggacagc acctacagcc

O n ot CRCUT Y E . éﬂg%ﬁ%ﬁgﬁ\%tﬂ%%ﬂ,ﬁ%9%9%9(9&%“t acgect geg

Page 17

aggt gaggyca ccagggc 160
Thr Gly Asn val Thr Thr Ser Gln Met Ala Asn Glu Gln Gly Leu Phe
165 170 175
Asp val His ser val Leu Arg val val Leu Gly Ala Asn Gly Thr Tyr
180 185 190
Ser Cys Leu val Arg Asn Pro val Leu Gin Gln Asp Ala His Gly Ser
195 200 205
val Thr Ile Thr Gly GIn Pro Met Thr Phe Pro Pro Glu Ala Leu Trp
210 215 . 220
val Thr val Gly Leu Ser val Cys Leu Ile Ala Leu Leu val Ala Leu
225 230 235 240
Ala Phe val Cys Trp Arg Lys Ile Lys Gln Ser Cys Glu Glu Glu Asn
245 250 255
Ala Gly Ala Glu Asp GIn Asp Gly Glu Gly Glu Gly Ser Lys Thr Ala
260 265 270
Leu GIn Pro Leu Lys His Ser Asp Ser Lys Glu Asp Asp Gly GIn Glu
275 280 285
Ile Ala
290
<210> 32
<211> 909
<212> DNA
<213> Homo sapiens
<400> 32
atgcggctgg gcagtcctgg actgctcttc ctgctcttca gcagccttcg agctgatact 60
caggagaagg aagtcagagc gatggtaggc agcgacgtgg agctcagctg cgcttgccct 120
gaaggaagcc gttttgattt aaatgatgtt tacgtatatt ggcaaaccag tgagtcgaaa 180
accgtggtga cctaccacat cccacagaac agctccttgg aaaacgtgga cagccgctac 240
cggaaccgag ccctgatgtc accggccgge atgctgcggg gcgacttctc cctgegettg 300
ttcaacgtca ccccccagga cgagcagaag tttcactgcc tggtgttgag ccaatccctg 360



agctcccccg tcaccaagag cttcaacagg ggggagt gt 699 <210> 77 <211> 233 <212> PRT
<213> Artificial sequence <220> <223> Humani zed |ight chain of nB0 <400> 77
nmet val Leu G n Thr Gn val Phe Ile ser Leu Leu Leu Trp Ile Ser 151015 dvy
Ala Tyr Ay Gu Ile val Leu Thr Gn Ser Pro Ala Thr Leu Ser 202530 Leu ser

Pro d 1gu Arg Al a_ThrFRL M—é@gu gr%imé“%éﬁw-gg 354045 ‘tz ulle Tyr
et 1o foddifedil HEGABEET Qg ctiote Al Pevien Bdaar s 180 115 T
Al a Tédcgedtdasfcdctdcdtan cagtccaryc ldaggd¥daghl ecade gt 7§uvhB0atite Seqsod y Ser
Gy Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Ser 859095

ataaacggct accccaggcc caacgtgtac tggatcaata agacggacaa cagcctgctg 540

gaccaggctc tgcagaatga caccgtcttc ttgaacatgc ggggcttgta tgacgtggtc 600

agcgtgctga ggatcgcacg gacccccage gtgaacattg gctgctgcat agagaacgtg 660

cttctgcagc agaacctgac tgtcggcagc cagacaggaa atgacatcgg agagagagac 720

aagatcacag agaatccagt cagtaccggc gagaaaaacg cggccacgtg gagcatcctg 780

gctgtcctgt gcctgettgt ggtcgtggeg gtggccatag gctgggtgtg cagggaccga 840

tgcctccaac acagctatgc aggtgcctgg gctgtgagtc cggagacaga gctcactggc 900

cacgtttga 909

<210> 33

<211> 302

<212> PRT

<213> Homo sapiens

<400> 33

Met Arg Leu Gly Ser Pro Gly Leu Leu Phe Leu Leu Phe Ser Ser Leu

1 5 ' 10 15

Arg Ala Asp ;Sr GIn Glu Lys Glu val Arg Ala Met val Gly Ser Asp
25 30

val Glu Leu Ser Cys Ala Cys Pro Glu Gly Ser Arg Phe Asp Leu Asn
35 40 45

Asp §81 Tyr val Tyr Trp GlIn Thr ser Glu Ser Lys Thr val val Thr
55 60

Tyr His Ile Pro GIn Asn Ser Ser Leu Glu Asn Val Asp Ser Arg Tyr
65 70 75 80

Arg Asn Arg Ala geu Met Ser Pro Ala Gly Met Leu Arg Gly Asp Phe
5 90 95

Ser Leu Arg Leu Phe Asn val Thr Pro GIn Asp Glu GIn Lys Phe His
100 105 110

Cys Leu val Leu Ser GIn Ser Leu Gly Phe GIn Glu val Leu Ser val
115 120 125

Glu val Thr Leu His val Ala Ala Asn Phe Ser val Pro val val Ser
130 135 140

Ala Pro His Ser Pro Ser GIn Asp Glu Leu Thr Phe Thr Cys Thr Ser
145 150 155 160
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Cys Gn Gn Trp Asn Ser 100105110

Leu Gu Pro Qu Asp Phe Ala val Tyr Tyr _
Phe Ay Gn @y Thr

FP1214 Sequence Listing(4312173 1).TXT Asn Pro Pro Thr

Lys Val Qu Ile Lys Arg Thr 115120125 val Ala Ala Pro Ser Val Phe Ile Phe
Pro Pro Ser Asp du Gn Iﬂ?ﬁ4130135140 Lys Ser@Gl 3Air£r Al a ser Val val Cys
Leu L e YL &Q@PSO% 3§91 s Val ‘'dn Trp Lys

%2‘}“ éf P Ar%erodsf b g17% ASh 8§ A0 ATPser val Thr G u
Gn Asp ser Lys Asp ser Thr Tyr 180185190 ser Leu ser ser Thr Leu Thr Leu
ser Lys Ala As %‘E Tyr Gu1L¥§ H s 195200205 Lys V(_:|1| };I'yr Ala Cys Au Val Thr
Hi s ncﬁgy L igérAgyep bAjaLfu GSE Asn Asp Thr va 598 Leu Asn

Met Arg Gly Leu Tyr Asp val val Ser val Leu Arg Ile Ala Arg Thr

195 200 205
Pro Ser val Asn Ile Gly Cys Cys Ile Glu Asn val Leu Leu G1n Gln
210 215 220

Asn Leu Thr val Gly Ser GIn Thr Gly Asn Asp Ile Gly Glu Arg Asp

225 230 235 240

Lys Ile Thr Glu Asn Pro val Ser Thr Gly Glu Lys Asn Ala Ala Thr

245 250 255
Trp Ser Ile Leu Ala val Leu Cys Leu Leu val val val Ala val Ala
260 265 270
Ile Gly Trp val Cys Arg Asp Arg Cys Leu GIn His Ser Tyr Ala Gly
275 280 285
Ala Trp Ala val Ser Pro Glu Thr Glu Leu Thr Gly His val
290 295 300

<210> 34

<211> 873

<212> DNA

<213> Homo sapiens

<400> 34 _

atgaggatat ttgctgtctt tatattcatg acctactggc atttgctgaa cgcatttact 60

gtcacggttc ccaaggacct atatgtggta gagtatggta gcaatatgac aattgaatgc 120

aaattcccag tagaaaaaca attagacctg gctgcactaa ttgtctattg ggaaatggag 180

gataagaaca ttattcaatt tgtgcatgga gaggaagacc tgaaggttca gcatagtagc 240

tacagacaga gggcccggct gttgaaggac cagctctccc tgggaaatgc tgcacttcag 300

atcacagatg tgaaattgca ggatgcaggg gtgtaccgct gcatgatcag ctatggtggt 360

gccgactaca agcgaattac tgtgaaagtc aatgccccat acaacaaaat caaccaaaga 420

attttggttg tggatccagt cacctctgaa catgaactga catgtcaggc tgagggctac 480

Cccaaggccg aagtcatctg gacaagcagt gaccatcaag tcctgagtgg taagaccacc 540

accaccaatt ccaagagaga ggagaagctt ttcaatgtga ccagcacact gagaatcaac 600

acaacaacta atgagatttt ctactgcact tttaggagat tagatcctga ggaaaaccat 660

acagctgaat tggtcatccc agaactacct ctggcacatc ctccaaatga aaggactcac 720

ttgdtaattc tgggagccat cttattatgc cttggtgtag cactgacatt catcttccgt 780
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210215220 Thr Lys ser Phe Asn Arg Ay G u cys 225230 <210> 78 <211> 699
<212> DNA <213> Artificial Sequence <220> <223> Humani zed | i ght chain of
M30 <400> 78 atggtgctgc agacccaggt gttcatctcc ctgctgctgt ggatctccgg

cgcat at ggc60 cagat cgt gc tgtcccagag ccccgccacc ctgtctctga gccctggega

agagccaccl120 ctgacct 1217 hdat tatc gca
P ce RS AL G B AR L

g§$ct
GRIHGCaSTAT G2 cat
ccccganrgaidy htddaehBOCaoaRAYasgaaa caccaget ac accct gacca tcthggcct

cccccacctt

ggaacccgagBOO gacttcgccg

cggcecg
cttctangsc4ﬂﬂ'agagaggcca
ct ccceldgag5imoasgnyenaccy

accaaggt cg
gacgagcagc

tgtactactg
aaat caagcg
t gaagt ccgg
aggt gcagt g
agcaggacag

ccagcagt gg
t acggt ggcc
caccgcct cc
gaaggt ggac
caaggacagc

aacagcaacc
gccccctccg
gt ggt gt gcc
aacgccct gc
acct acagcc

tgttcatctt
t gct gaat aa
agt ccgggaa
t gagcagcac

cctgagﬁﬁ;gqu

Met Arg Ile Phe Phe Ile Phe Met Thr Tyr Trp His Leu Leu
1

Ala val
5 10 15

Thr val Thr val

20

Asn Ala Phe Leu val Glu

30

Pro Lys val

25

Asp Tyr Tyr

Glu
45

Gly Ser Asn Met Thr Ile Glu Phe val

35

Cys Pro Leu

40

Lys Lys Gln

Glu Ile

60

val Glu

55

Leu Ala Ala Ile

50

Asp Leu Tyr Trp Met Asp Lys Asn

Ser
80

Ile GIn Phe val His Glu Glu val GIn His ser

65

Gly
70

Asp Leu Lys

Ala Gln

85

Tyr Arg Gln Arg Arg Leu Leu Leu Ser Gly Asn

95

Lys Asp

Leu
90 :

Gln ITe Thr Gln Ala val

100

Ala Ala Leu Asp val Lys Leu

105

Asp Gly

110

Tyr

Met Ile Ala Ile Thr val

115

Arg Cys ser Tyr Gly Asp Tyr Lys

val Ala GIn val val

130

Lys Asn Pro Asn Ile

135

Tyr Lys Asn Leu

Glu His Glu Thr Ala Glu

150

Pro val Thr Ser Leu Cys Gly

155

Tyr
160

val Ile Thr His GIn val Ser

165

Ala Glu Ser

170

Lys Trp Leu

175

ser Asp

Thr Thr Thr Glu Glu Phe

180

Thr Leu Asn

190

Lys Asn Ser Arg Lys

Glu Ile phe

205

val Thr Sser Thr Ile Thr

195

Leu Arg Asn Thr Asn Tyr
200 '

His Thr Ala Glu Leu

220

Thr Phe Glu Glu

210

Cys Arg Arg Leu Asp Pro Asn

215
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agcaaagccg actacgagaa gcacaaggtg tacgcctgcg aggtgaccca ccagggcct g660
agctcccccg tcaccaagag cttcaacagg ggggagtgt 699 <210> 79 FP1214_Sequence
Li sting(4312173 1). TXT <211> 233 <212> PRT <213> Artificial Sequence <220>

<223> Humani zed | i ght Cpﬁzgff MBO <iOO> 79 I\/Etl_r;?'/all)gLeu Gn Thr G n Val Phe
Ile S Tr 3s ET .n Ile val Leu Ser
Gn Seé1 belo AlroaG%'f']L,‘eEe A éFu§§j55§ é_égﬂ EAY G Al Ala Thr Leu Thr

Cys Arg Ala Ser Ser Arg 354045

Leu val ITe Leu Gly Ala Ile Leu Leu Cys Leu Gly val Ala Leu Thr

245

250

255

Phe Ile Phe Arg Leu Arg Lys Gly Arg Met Met Asp val Lys Lys Cys
260 265 270

Gly Ile g1n Asp Thr Asn Ser Lys Lys Gln Ser Asp Thr His Leu Glu
75

280 285

Glu Thr

290
<210> 36
<211> 909
<212> DNA
<213> Homo sapiens
<400> 36
atgcggctgg gcagtcctgg actgctcttc ctgctcttca gcagccttcg agctgatact 60
caggagaagg aagtcagagc gatggtaggc agcgacgtgg agctcagctg cgcttgccct 120
gaaggaagcc gttttgattt aaatgatgtt tacgtatatt ggcaaaccag tgagtcgaaa 180
accgtggtga cctaccacat cccacagaac agctccttgg aaaacgtgga cagccgctac 240
Cggaaccgag ccctgatgtc accggccggc atgctgcggg gcgacttctc cctgegecttg 300
ttcaacgtca ccccccagga cgagcagaag tttcactgec tggtgttgag ccaatccctg 360
ggattccagg aggttttgag cgttgaggtt acactgcatg tggcagcaaa cttcagcgtg 420
ccecgtcgtca gcgecccccca cagcccctee caggatgage tcaccttcac gtgtacatcc 480
ataaacggct accccaggcc caacgtgtac tggatcaata agacggacaa cagcctgctg 540
gaccaggctc tgcagaatga caccgtcttc ttgaacatgc ggggcttgta tgacgtggtc 600
agcgtgctga ggatcgcacg gacccccagc gtgaacattg gctgctgcat agagaacgtg 660
cttctgcagc agaacctgac tgtcggcagc cagacaggaa atgacatcgg agagagagac 720
aagatcacag agaatccagt cagtaccggc gagaaaaacg cggccacgtg gagcatcctg 780
gctgtcctgt gectgettgt ggtcgtggcg gtggccatag gctgggtgtg cagggaccga 840
tgcctccaac acagctatgce aggtgectgg gectgtgagtc cggagacaga gctcactggce 900
cacgtttga 909
<210> 37
<211> 302
<212> PRT
<213> Homo sapiens
<400> 37

1

10

Page 21

Met Arg Leu Gly Ser Pro Gly Leu Leu Phe Leu Leu Phe Ser Ser Leu
5°

15



Leu Ile Tyr Met H's Trp Tyr Gn Gn Lys Pro Ay Ser Ala Pro Lys 505560 Pro
Trp Ile Tyr Ala Thr Ser Asn Leu Ala ser Ay Ile Pro Ala Arg 65707580 Phe

Ser Ay Ser Ay Ser Ay Thr ser Tyr Thr Leu Thr Ile Ser Arg 859095 Leu Qu
Pro Gu Asp Phe Ala val Tyr Tyr C¢ys Gn Gn Trp Asn Ser 100105110 Asn Pro

Pro Thr Phe Ay G n Q yFPiRl41Sequende Cistingé4332d7ly . TRF 115120125 val Al a
Ala Pro ser val Phe Ile Phe Pro Pro Ser Asp Qu G n Leu 130135140 Lys Ser
Ay Thg Aha A29r tivelc1Had1uCYps laU dLUAAS MIASRehE Toly 80 A335150155160 Arg
Gu Ala Lys Val2@ n Trp Lys Val Z%p Asn Ala Leu Gm Ser y 165170175 Asn
ser An Au Ser val Thr u G n Asp Ser Lys Asp ser Thr Tyr

val Glu ggu Ser Cys Ala Cys Pro Glu Gly Ser Arg Phe Asp Leu Asn
40 45

Asp val Tyr val Tyr Trp GIn Thr Ser Glu Ser Lys Thr val val Thr
50 55 60

Tyr His ITe Pro Gln Asn Ser Ser Leu Glu Asn val Asp Ser Arg Tyr

Arg Asn Arg Ala Leu Met Ser Pro Ala Gly Met Leu Arg Gly Asp Phe
85 90 95

Ser Leu Arg Leu Phe Asn val Thr Pro GIn Asp Glu GIn Lys Phe His
100 105 110

Cys Leu val Leu Ser Glin Ser Leu Gly Phe GIn Glu val Leu Ser val
115 120 125

Glu val Thr Leu His val Ala Ala Asn Phe Ser val Pro val val Ser
130 135 140

Ala Pro His Ser Pro Ser GIn Asp Glu Leu Thr Phe Thr Cys Thr Ser
145 150 155 160

Ile Asn Gly Tyr Pro Arg Pro Asn val Tyr Trp Ile Asn Lys Thr Asp
165 170 175

Asn Ser Leu Leu Asp GIn Ala Leu GIn Ash Asp Thr val Phe Leu Asn
180 185 190

Met Arg Gly Leu Tyr Asp val val Ser val Leu Arg Ile Ala Arg Thr
195 200 205

Pro Ser val Asn Ile Gly Cys Cys Ile Glu Asn val Leu Leu Gln Gln
210 215 220

Asn Leu Thr val Gly Ser GlIn Thr Gly Asn Asp Ile Gly Glu Arg Asp
225 230 235 240

Lys Ile Thr Glu Asn Pro val Ser Thr Gly Glu Lys Asn Ala Ala Thr
245 250 255

Trp Ser Ile Leu Ala val Leu Cys Leu Leu val val val Ala val Ala
260 265 270

Ile Gly Trp val Cys Arg Asp Arg Cys Leu Gln His Ser Tyr Ala Gly
275 280 285
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180185190 Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Qu Lys His
195200205 Lys Val Tyr Ala Cys Qu val Thr HHs An @y Leu Ser Ser Pro Va
210215220 Thr Lys Ser Phe Asn Arg Ay A u Cys 225230 FP1214 Sequence

Li sting(4312173_1). TXT <210> 80 <211> 699 <212> DNA <213> Artificial
Sequence <220> <223> HffdAt4LSgavensist LEHANA(BL2hEH-124D0> 80 at ggt gct gc
agacccaggt gttcatctcc ctgctgctgt ggatctccgg cgcat at ggc60 gagat cgt gc

t gaccLlagagp xaacgLic3ee rogéNt ahgascigcced ghegel ygapagatacc1l20 ct gagctgca
gagccagcd®lccgect gat ¢ tacd¥ycact ggt at cagelgaagecccggel80 caggecccca
gacctctgat ctacgccacc agcaacctgg ccagcggcat ccccgccaga240

<210> 38

<211> 867

<212> DNA

<213> Homo sapiens

<400> 38
atgggccaca cacggaggca gggaacatca ccatccaagt gtccatacct caatttcttt 60

cagctcttgg tgctggctgg tctttctcac ttctgttcag gtgttatcca cgtgaccaag 120
gaagtgaaag aagtggcaac gctgtcctgt ggtcacaatg tttctgttga agagctggca 180
caaactcgca tctactggca aaaggagaag aaaatggtgc tgactatgat gtctggggac 240
atgaatatat ggcccgagta caagaaccgg accatctttg atatcactaa taacctctcc 300
attgtgatcc tggctctgcg cccatctgac gagggcacat acgagtgtgt tgttctgaag 360
tatgaaaaag acgctttcaa gcgggaacac ctggctgaag tgacgttatc agtcaaagct 420
gacttcccta cacctagtat atctgacttt gaaattccaa cttctaatat tagaaggata 480

atttgctcaa cctctggagg ttttccagag cétcacctct cctggttgga aaatggagaa 540

gaattaaatg ccatcaacac aacagtttcc caagatcctg aaactgagct ctatgctgtt 600
agcagcaaac tggatttcaa tatgacaacc aaccacagct tcatgtgtct catcaagtat 660
ggacatttaa gagtgaatca gaccttcaac tggaatacaa ccaagcaaga gcattttcct 720

gataacctgc tcccatcctg ggccattacc ttaatctcag taaatggaat ttttgtgata 780

tgctgectga cctactgctt tgccccaaga tgcagagaga gaaggaggaa tgagagattg 840

agaagggaaa gtgtacgccc tgtatag 867
<210> 39

<211> 288

<212> PRT

<213> Homo sapiens

<400> 39

Met Gly His Thr Arg Arg Gin Gly Thr Ser Pro Ser Lys Cys Pro Tyr
1 5 10 15

Leu Asn Phe Phe GIn Leu Leu val Leu Ala Gly Leu Ser His Phe Cys
20 25 30 '

Ser Gly val 1Ile His val Thr Lys Glu val Lys Glu val Ala Thr Leu
40 45

Ser Cys Gly His Asn val Ser val Glu Glu Leu Ala GIn Thr Arg Ile
50 55 60

Tyr Trp Gln Lys Giu Lys Lys Met val Leu Thr Met Met Ser Gly Asp
65 70 75 80
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ttttctggca gcggcagcgg caccgacttc accctgacca tcagccgcct ggaacccgag300
gacttcgccg tgtactactg ccagcagt gg aacagcaacc cccccacctt cggccagggce360
accaaggt cg aaat caagcg tacggtggcc gcccecctcecg tgttcatctt cccceccctcc4d20
gacgagcagc tgaagtccgg caccgcctcc gtggtgtgec tgctgaataa cttctacccc480
agagaggcca aggtgcagtg dJ&adg —gfgaeemcgwdng@ﬁg g®&' ct cccaggag540

agcgt gaccg agcaggacag caaggacagc acctacagcc tgagcagcac cctgaccct g600
agcaaagc agn adleatgngea @uat@AIFE OadraREE aheChl 2884 JaCER §RAJJYCCt g660
agctcccccg tcaccaagag cttcaacagg ggggagt gt 699 <210> 81 <211> 233 <212> PRT
<213> Artificial Sequence <220> <223> Humani zed |ight chain of M30 <400> 81
Met v n I % e M k€ e Ser 151015 Ay
Al a §4rn égi’/' Lguuigheﬂgaﬁkgte 'i"Erg gsnLégrArgr%ok l<f£'|1r'li 3 {Telﬂ léer 202530 Leu Ser
Pro Gy Gu Arg Ala Thr Leu Ser Cys Arg Al a Ser Ser Arg

Thr Tyr Glu Cys val val Leu Lys Tyr Glu Lys Asp Ala Phe Lys Arg
- 115 120 125

Glu His Leu Ala Glu val Thr Leu Ser val Lys Ala Asp Phe Pro Thr
130 135 140

Pro Ser Ile Ser Asp Phe Glu Ile Pro Thr Ser Asn Ile Arg Arg Ile
145 150 155 160

Ile Cys Ser Thr Ser Gly Gly Phe Pro Glu Pro His Leu Ser Trp Leu
165 170 175

Glu Asn Gly Glu Glu Leu Asn Ala Ile Asn Thr Thr val Ser GIn Asp
180 185 190

Pro Glu Thr Glu Leu Tyr Ala val Ser Ser Lys Leu Asp Phe Asn Met
195 200 205

Thr Thr Asn His Ser Phe Met Cys Leu Ile Lys Tyr Gly His Leu Arg
210 215 220

val Asn GIn Thr Phe Asn Trp Asn Thr Thr Lys G1n Glu His Phe Pro
225 230 235 240

AsSp Asn Leu Leu Pro Ser Trp Ala Ile Thr Leu Ile Ser val Asn Gly
245 250 255

ITe pPhe val Ile Cys Cys Leu Thr Tyr Cys Phe Ala Pro Arg Cys Arg
260 265 270

Glu Arg Arg Arg Asn Glu Arg Leu Arg Arg Glu Ser val Arg Pro val

275 280 285
<210> 40
<211> 990
<212> DNA
<213> Homo sapiens
<400> 40
atggatcccc agtgcactat gggactgagt aacattctct ttgtgatggc cttcctgctc 60

tctggtgctg ctcctctgaa gattcaagct tatttcaatg agactgcaga cctgccatgc 120
caatttgcaa actctcaaaa ccaaagcctg agtgagctag tagtattttg gcaggaccag 180

gaaaacttgg ttctgaatga ggtatactta ggcaaagaga aatttgacag tgttcattcc 240
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354045 Leu Ile Tyr Met H's Trp Tyr Gn A n Lys Pro Gy Gn Ala Pro Arg
505560 Pro Leu Ile Tyr Ala Thr Ser Asn Leu Ala Ser Ay Ile Pro Ala Arg
65707580 Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Leu Thr Ile Ser Arg
859095 FP1214_Sequence Llstlng(4312173 1) TXT Leu1%§# Pro Qu Asp Phe Al a
Val Tyr 105 Pro dy Gn

PR R B At s G R S R
I I e PheyaPeaghr ca3ghg A g ttaGk gt la@tatk3@idHdRadat cS€icaGhyatbhr Aed ser val

val Cys Leu Leu Asn Asn Phe Tyr
attcgcatcc accagatgaa ttctgaactg

atagtaccaa tttctaatat aacagaaaat

cacggttacc cagaacctaa gaagatgagt

gagtatgatg gtattatgca

atcagcttgt ctgtttcatt ccctgatgtt

gaaactgaca agacgcggct tttatcttca

cctcccccag accacattcec ttggattaca

atggttttct gtctaattct atggaaatgg

aaatgtggaa ccaacacaat ggagagggaa

atccatatac ctgaaagatc tgatgaagcc

gaaatctcaa

Pro 145150155160

tcagtgcttg
gtgtacataa
gttttgctaa
gataatgtca
acgagcaata
cctttctcta
gctgtacttc
aagaagaaga
gagagtgaac
cagcgtgttt

ctaacttcag
atttgacctg
gaaccaagaa
cagaactgta
tgaccatctt
tagagcttga
caacagttat
agcggcctcg
agaccaagaa

ttaaaagttc

tcaacctgaa
ctcatctata
ttcaactatc
cgacgtttcc
ctgtattctg
ggaccctcag
tatatgtgtg
caactcttat
aagagaaaaa

gaagacatct

420
480
540
600
660
720
780
840
900
960

tcatgcgaca aaagtgatac atgtttttag 990

<210>
<211>
<212>
<213>

<400>

41
329
PRT
Homo

41

sapiens

val
15

Met Asp Pro GIn Cys Thr Met Gly Leu Ser Asn Ile Leu Phe Met
1

5 10

Phe Ala Phe

30

Ala Leu Ala Ala Ile Gln

20

Leu Ser Gly Pro Leu

25

Lys Tyr

Thr Ala GIn Phe Ala Gln Gin

35

Asn Glu Asp Leu Pro Ser

45

Cys
40

Asn Asn

Gln Glu val

60

val Phe Gln

55

Ser Leu "Glu val

50

ser Leu Trp Asp Asn Leu

Phe val

75

Leu Glu val Glu

65

Asn Tyr Leu

70

Gly Lys Ser

80

Lys Asp Ser

Met Gly Thr Phe Ser Thr

90

Lys Tyr Arg Ser

85

Leu
95

Asp Asp Ser Trp Arg

Leu GIn Ile Gln Ile Ile

100

Leu His Asn Lys Asp LysS Leu

105

Gly Tyr Cys

110

His His Pro Gln

125

Thr Met Ile Ile His Met Asn Ser

120

Lys Gly Arg

GIn Pro Glu Ile val Ile

140
Page 25

Glu Leu val Leu Ala Phe

130

Asn
135

Ser Pro



Arg Gu Ala Lys Val Gn Trp Lys Val Asp Asn Ala Leu Gn Ser Gy 165170175
Asn Ser Gn GQu Ser Val Thr AQu Gn Asp Ser Lys Asp Ser Thr Tyr 180185190
Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr GQu Lys H's 195200205
Lys val Tyr Ala Cys Qu Val Thr His Gn Ay Leu Ser Ser Pro val 210215220
Thr Lys Ser Phe Asn Ar ¢FRd2y4§eguenss 225‘2‘3‘9(%321%;3-8?‘2) Si1> 699 <212> DNA
<213> Artificial Sequence <220> <223> Humani zed |ight chain of nB0 <400>. 82

Ser Asn Ile Thr Glu Asn val Tyr Ile Asn Leu Thr Cys Ser Ser Ile
145 . 150 155 160

His Gly Tyr Pro Glu Pro Lys Lys Met Ser val Leu Leu Arg Thr Lys
165 - 170 175

Asn Ser Thr Ile Glu Tyr Asp Gly Ile Met GIn Lys Ser Gln Asp Asn
180 185 190

val Thr Glu Leu Tyr Asp val Ser Ile Ser Leu Ser val Ser Phe Pro
195 200 205

Asp val Thr Ser Asn Met Thr Ile Phe Cys Ile Leu Glu Thr Asp Lys
210 215 220

Thr Arg Leu Leu Ser Ser Pro Phe Ser Ile Glu Leu Glu Asp Pro Gln
225 230 235 240

Pro Pro Pro Asp His Ile Pro Trp Ile Thr Ala val Leu Pro Thr val
245 250 255

Ile I1e Cys val Met val Phe Cys Leu Ile Leu Trp Lys Trp Lys Lys
260 265 270

Lys Lys Arg Pro Arg Asn Ser Tyr Lys Cys Gly Thr Asn Thr Met Glu
275 280 285

Arg Glu Glu Ser Glu GIn Thr Lys Lys Arg Glu Lys Ile His Ile Pro
290 295 300

Glu Arg Ser Asp Glu Ala GIn Arg val Phe Lys Ser Ser Lys Thr Ser
305 310 315 320

Ser Cys Asp Lys Ser Asp Thr Cys Phe

325
<210> 42
<211> 849
<212> DNA
<213> Homo sapiens
<400> 42
atggcttccc tggggcagat cctcttctgg agcataatta gcatcatcat tattctgget 60

ggagcaattg cactcatcat tggctttggt atttcaggga gacactccat cacagtcact 120
actgtcgcct cagctgggaa cattggggag gatggaatcc tgagctgcac ttttgaacct 180
gacatcaaac tttctgatat cgtgatacaa tggctgaagg aaggtgtttt aggcttggtc 240
catgagttca aagaaggcaa agatgagctg tcggagcagg atgaaatgtt cagaggccgg 300

acagcagtgt ttgctgatca agtgatagtt ggcaatgcct ctttgcggct gaaaaacgtg 360
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at ggt gct gc agacccaggt gttcatctcc ctgctgctgt ggatctccgg cgcat at ggc60
gagat cgt gc tgacccagag ccccgccacc ctgtctctga gccctggcga gagagccaccl20
ct gagct gca gagccagcag ccgcctgatc tacatgcact ggtatcagca gaagcccggcl80
caggccccca gacctct gat g:%gg ccacceagcgaa%%tg 4c agcaggcat_ccccgccaga240
ttttc cg ga‘bﬁf g&%&%ﬁ ccqg 00
gactt%:%%gga(tga&tagﬁggggacccagcagtgg %gga%cagcc tcccc cg ggggg%%agg%g’gm
accaagighagca@phgangegad aggaigyee agratyaiggcapdtgddaat ggdctacaxccct 480420
gacgagcagc. t gaagt cc caccgcctcc gtggtgtgcc tgctgaataa cttctaccecc480
agaga%gfégét%?g’gf‘g%‘ééggcgg%%&a%% %&gg%%@?g?cé t G953 U P8 T agghigh40
agCcyt gRfaeHt AUC AINAGAE L JFHIRCANE A EFHaag CEcticdaDGRIEIF te €§ &R CCC@O00
agcaaagccg actacgagaa gcacaaggtg tacgcctgcg aggt gaccca ccagggcct g660 Page

50 FHAPARGLGdNAeFtetE3S CRARGAAIILD 99ty atpRTtHgeR T At cEycAtaetaagajPtet t caacagg
00992 Q892 <2t aBFat2idTaatd3c Atgec Ry Satigodyat tiiGhadhtgoequenre <220>
acagaatcgg agatcaaaag gcggagtcac ctacagctgc taaactcaaa ggcttctctg 780
tgtgtctctt ctttctttgc catcagctgg gcacttctgc ctctcagccc ttacctgatg 840
ctaaaatag 849

<210> 43

<211> 282

<212> PRT

<213> Homo sapiens

<400> 43

Met Ala Ser Leu Gly GIn Ile Leu Phe Trp Ser Ile ITe Ser Ile Ile
1 5 10 15

Ile ITe Leu Ala Gly Ala Ile Ala Leu Ile Ile Gly Phe Gly Ile Ser
20 25 30

Gly Arg His Ser Ile Thr val Thr Thr val Ala Ser Ala Gly Asn Ile
35 40 45

Gly Glu Asp Gly Ile Leu Ser Cys Thr Phe Glu Pro Asp Ile Lys Leu
50 55 60 '

ser Asp Ile val Ile Gln Trp Leu Lys Glu Gly val Leu Gly Leu val
65 70 75 80

His Glu Phe Lys Glu Gly Lys Asp Glu Leu Ser Glu Gln Asp Glu Met
85 90 95

Phe Arg Gly Arg Thr Ala val Phe Ala Asp GIn val Ile val Gly Asn
100 105 110

Ala Ser Leu Arg Leu Lys Asn val GIn Leu Thr Asp Ala Gly Thr Tyr
115 120 125

Lys Cys Tyr Ile Ile Thr Ser Lys Gly Lys Gly Asn Ala Asn Leu Glu
130 135 140

Tyr Lys Thr Gly Ala Phe Ser Met Pro Glu val Asn val Asp Tyr Asn
145 150 155 160

Ala ser ser Glu Thr Leu Arg Cys Glu Ala Pro Arg Trp Phe Pro Gln
: 165 170 175
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<223> Humani zed |ight chain of M30 <400> 83 Met Val Leu G n Thr G n Val Phe

I'le
Gn
Cys
Ay
I'le
Thr
Trp
Lys

Ser Leu Leu Leu Trp Ile Sec 151015 Ay Ala Tyr Ay GQu Ile Val Leu Thr
Ser Pro Ala Thr Leu Ser 202530 Leu Ser Pro Ay GQu Arg Ala Thr Leu ser
Arg Al a ser Ser Arg?354045 Leu Ile Tyr Met His Trp Tyr Gn Gn Lys Pro
Gn Ala Pro Arg 5055881fsaugire, FbSt'Fyﬂ(ﬂlél;f'?}fl)S@éT Asn Leu Ala Sec Ay
Pro Ala Arg 65707580 Phe Sec Gy Sec Ay Ser Ay Thr Asp Tyr Thr Leu

| Po S VaNgvBb 9P nllaeseldadn Rral &p cAapcBhalAlanVete Sgr Tyr Cys G n G n
Asn Sec 100185110 Asn Pro Pr®85Thr Phe Ay G %y Thr Lys Val Qu lle
Arg Thr

Glu val Ser Asn Thr ser Phe Glu Leu Asn Ser Glu Ash val Thr Met

195 200 205
Lys val val Ser val Leu Tyr Asn val Thr Ile Asn Asn Thr Tyr Ser
210 215 220

Cys Met Ile Glu Asn Asp Ile Ala Lys Ala Thr Gly Asp Ile Lys val

225 230 235 240

Thr Glu Ser Glu ITle Lys Arg Arg Ser His Leu GIn Leu Leu Asn Ser

245 250 255
Lys Ala Ser Leu Cys val Ser Ser Phe Phe Ala Ile Ser Trp Ala Leu
260 265 270
Leu Pro Leu Ser Pro Tyr Leu Met Leu LysS
275 280

<210> 44

<211> 10

<212> PRT

<213> Mus musculus

<400> 44

Glu val GIn Leu GIn GIn Ser Gly Pro Glu

1 5 10

<210> 45

<211> 14

<212> PRT

<213> Mus musculus

<400> 45

i1e val Leu Ser §1n Ser Pro Thr Ile Leu Ser Ala Ser Pro

<210> 46

<211> 26

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer

<400> 46

aagaattcat ggaatggagt tggata 26

<210> 47

<211> 32

<212> DNA

<213> Artificial Sequence
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115120125 Val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Gu G n Leu

130135140 Lys Sec Ay Thr Ala Sec Val Val Cys Leu Leu Asn Asn Phe Tyr Pro
145150155160 Arg Gu Ala Lys Val G n Trp Lys val Asp Asn Ala Leu G n Ser
Ay 165170175 Asn Sec Gn_Gu Sec Val Thr Qu G n Asp Sec Lys Asp Sec Thr

Tyr 180185190 ser Leu S&d2BbSeqvpnceeli stiro(4312865-Dy8&TAla Asp Tyr A u Lys
H s 195400205 Lys val Tyr.Ala Cys Gu val Thr Hs Gn Ay Leu Sec Ser Pro
Val 24031528® pHmk214_Sequence Listing(4312173_1).TXT Thr Lys Ser Phe Asn
Arg GQ/OO(E u47Q/s 225230

aagatatctc atttacccgg agtccgggag aa 32
<210> 48

<211> 26

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer

<400> 48

aagaattcat ggattttctg gtgcag 26
<210> 49

<211> 32

<212> DNA

<213> Artificial Sequence

<220>

<223> PCR primer

<400> 49

aagatatctt aacactcatt cctgttgaag ct 32
<210> 50

<211> 1413

<212> DNA

<213> Mus musculus

<400> 50

atggaatgga gttggatatt tctctttctc ctgtcaggaa ctgcaggtgt ccactctgag 60
gtccagctgc agcagtctgg acctgagctg gtaaagcctg gggcttcagt gaagatgtcc 120
tgcaaggctt ctggatacac attcactaac tatgttatgc actgggtgaa gcagaagcct 180
gggcagggcc ttgagtggat tggatatatt aatccttaca atgatgatgt taagtacaat 240
gagaagttca aaggcaaggc cacacagact tcagacaaat cctccagcac agcctacatg 300
gagctcagca gcctgacctc tgaggactct gcggtctatt actgtgcaag atgggggtac 360
tacggtagtc ccttatacta ctttgactac tggggccaag gcaccactct cacagtctcc 420
tcagccaaaa caacagcccc atcggtctat ccactggccc ctgtgtgtgg agatacaact 480
ggctcctcgg tgactctagg atgcctggtc aagggttatt tccctgagcc agtgaccttg 540
acctggaact ctggatccct gtccagtggt gtgcacacct tcccagctgt cctgcagtct 600
gacctctaca ccctcagcag ctcagtgact gtaacctcga gcacctggec cagccagtcc 660
atcacctgca atgtggccca cccggcaage agcaccaagg tggacaagaa aattgagccc 720
agagggccca caatcaagcc ctgtcctcca tgcaaatgcc cagcacctaa cctcttgggt 780
ggaccatccg tcttcatctt ccctccaaag atcaaggatg tactcatgat ctccctgagc 840
cccatagtca catgtgtggt ggtggatgtg agcgaggatg acccagatgt ccagatcagc 900
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<210> 84 <211> 1413 <212> DNA <213> Artificial Sequence <220> <223>

Humani zed heavy chain of M0 <400> 84 atgaaacacc tgtggttctt cctcctgctg

gt ggcagct ¢ ccagat gggt gctgagccag60 gtgcagctgg tgcagtctgg cgccgaagtg

aagaaacccg gcagcagcgt gaaggtgtccl20 tgcaag ccalgc ctacac cttcaccaac
:

oo AR 1S £ e S

n

é@@t’&fgg

{852 U0 AT Aot a2 4G ccattacc
gccg?&?:agtaacgft?cC@maggtc%tagtmtatgg%gatg@@@tg@‘gﬁ@gm@{ gf@t@ggg??gmgcc
gccgt gt act actgcgccag a gct ac acggcagcc ccctgtacta cttcgactac
t gggg%&ﬁ@%trg:@agﬁgchﬁggbégggiaééﬁi‘:%Cf%%@c?%éa%agméa%gcgq% tc

cccct gaGasc &Gt 85§dyteag9ad6AF& el %%gggg&&gcea%?cef&cseéa@qggﬁ gceigqot c
aaggactact tccccgaacc cgtgaccgt gb540 agct ggaact caggcgccct  gaccagcggc
gt gcaeWREH2GACc BIRACHHI L CRGLEIPRCC B@Tatggtca cagacttcat gcctgaagac 1200

atttacgtgg agtggaccaa caacgggaaa acagagctaa actacaagaa cactgaacca 1260

[(®= (¢

gtcctggact ctgatggttc ttacttcatg tacagcaagc tgagagtgga aaagaagaac 1320
tgggtggaaa gaaatagtta ctcctgttca gtggtccacg agggtctgca caatcaccac 1380

acgactaaga gcttctcccg gactccgggt aaa 1413

<210> 51

<211> 471

<212> PRT

<213> Mus musculus

<400> 51

Met Glu Trp Ser Trp Ile Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly
1 5 10 15

val His ser Glu val GIn Leu GIn Gln Ser Gly Pro Glu Leu val Lys

Pro Gly Ala Ser val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Asn Tyr val Met His Trp val Lys GIn Lys Pro Gly Gln Gly Leu
50 55 60

Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp Asp val Lys Tyr Asn
65 70 75 80

Glu Lys Phe Lys ggy Lys Ala Thr Gln Thr Ser Asp Lys Ser Ser Ser
90 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val
100 105 110

Tyr Tyr Cys Ala Arg Trp Gly Tyr Tyr Gly Ser Pro Leu Tyr Tyr Phe
115 120 125

Asp Tyr Trp Gly GIn Gly Thr Thr Leu Thr val Ser Ser Ala Lys Thr
130 135 140

Thr Ala pro Ser val Tyr Pro Leu Ala Pro val Cys Gly Asp Thr Thr
145 150 155 160

Gly ser Ser val Thr Leu Gly Cys Leu Vval Lys Gly Tyr Phe Pro Glu
165 170 175
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t caggactct actccctcag cagcgtggtg accgtgccct ccagcagctt gggcacccag660
acctacat ct gcaacgtgaa tcacaagccc agcaacacca aggtggacaa gagagttgag720
cccaaatctt gtgacaaaac tcacacatgc ccaccctgcc cagcacctga actcctgggg780
ggaccctcag tcttcctctt cc aaaa cccaaggaca, ccctcatgat ctcccggacc840
cct gaggt ca cat gcgt ggt dﬂﬁég%ﬁﬁﬁdegﬁb&é%%§524%@&%§g§g§¥rcaagttcaa0900

t ggt acgt gg acggcgt gga ggtgcat aat gccaagacaa agccccggga ggagcagt ac960
aacageargh]aﬂnggaiggr Tagesh celrcchesgt acugseraceaggacvgl gésgaat ggc 1020
aaggagtaca agtg ggt ctccaacaaal®fccct cccag cccecck¥0cga gaaaaccat c1080
t ccaaagcca aaggccagcc ccgggaacca caggtgtaca ccctgccccc atcccgggaglisdo
gagat g Phe ARARTAYE] (CARAJECTH GRECASHCEL OFi-CPhraaggdddrCctér lsepcagcgac 1200
at cgccgt gg atfidgggagag caat gg®f8g cccgagaaca aedacaagac cacccctccc 1260
gt gct ggact ccgacggctc cttcttcctc tacagcaagc tcaccgtgga caagagcagg 1320
t ggcage@ a c t t-6{-.0 ccactac 1380
acccagaaggggﬁﬁtﬁﬁig%r %%ﬁgiggggcpgggéﬁgﬁg %ﬁigggé@#<§%15§§7l <212> PRT
<213> Artificial Sequence FP1214 Sequence Listing(4312173 1).TXT <220>

223ihmal zedohoay hatp: oh VEL 549%2,05, 08} s B shgt TP Phe Phe Leu

Leu L2k WOArg Tr 235 240

Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro
245 250 255

Asn Leu Leu Gly Gly Pro Ser val Phe Ile Phe Pro Pro Lys Ile Lys
260 265 270

Asp val Leu Met Ile Ser Leu Ser Pro Ile val Thr Cys val val val
275 280 285

Asp val Ser Glu Asp Asp Pro Asp val GIn Ile Ser Trp Phe val Asn
290 295 300

Asn val Glu val His Thr Ala GIn Thr GIn Thr His Arg Glu Asp Tyr
305 310 315 320

Asn Ser Thr Leu Arg val val Ser Ala Leu Pro Ile Gln His GIn Asp
325 330 335

Trp Met Ser Gly Lys Glu Phe Lys Cys Lys val Asn Asnh Lys Asp Leu
340 345 350

Pro Ala Pro Ile Glu Arg Thr Ile Ser Lys Pro Lys Gly Ser val Arg
355 360 365

Ala Pro Gln val Tyr val Leu Pro Pro Pro Glu Glu Glu Met Thr Lys
370 375 380

Lys GIn val Thr Leu Thr Cys Met val Thr Asp Phe Met Pro Glu Asp
385 390 395 400

ITe Tyr val Glu Trp Thr Asn Asn Gly Lys Thr Glu Leu Asn Tyr Lys
405 410 415

Asn Thr Glu Pro val Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser
420 425 430

Lys Leu Arg val Glu Lys Lys Asn Trp val Glu Arg Asn Ser Tyr Ser
435 440 445
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151015 Vval Leu Ser Gn Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys
202530 Pro Ay ser Ser val Lys Val ser cys Lys Ala Ser Ay Tyr Thr Phe
354045 Thr Asn Tyr Val Met His Trp Val Arg Gn Ala Pro.Gly Gn _(I'_;‘Iy 'I&gu
505560 Gu Trp net Ay Tyr_lle Asn Pro Tyr Asn Asp Asp val Lys Tyr n
65707580. G u Eys Phe Kf Y-S&ARENER LT PR B RAF3-AaTisp G u” Ser Thr Ser
859095 Thr Ala Tyr met Qu Leu Ser ser Leu Arg Ser A u Asp Thr Ala va
100106s1BeMmalTyal @ys AluaGhy gedripisGhyn Hys Hyg TR yrhBerysPser Leu Tyr Tyr Phe
115120128°Asp Tyr Trp A y4dn Ay Thr Leu 48 Thr val Ser Ser Ala Ser Thr
130135140

Phe ser Arg Thr Pro Gly Lys

465

<210>
<211>
<212>
<213> Mus

<400> 52
atggattttc

52
705
DNA

agaggacaaa
gtcacaatga
ccaggatcct
gctcgcttca
gctgaagatg
actgggacca
ccatccagtg
taccccaaag
ctgaacagtt
acgttgacca
acatcaactt
<210>
<211>
<212>
<213>

<400>

53

235
PRT
Mus

53

Met Asp Phe Leu val
1
val ITe Met Ser Arg

Leu Ser Ala Ser Pro

35

Ser Arg Leu Ile Tyr
50

Pro Lys Pro Trp Ile
65

47

musculus

tggtgcagat
ttgttctcte
cttgcagggc
cccccaaacc
gtggcagtgg
ctgccactta
agctggagct
agcagttaac
acatcaatgt
ggactgatca
aggacgagta

cacccattgt

musculus

Gl
5

Gl
20

Gl

Me

Ty
70

0

tttcagettc
ccagtctcca
cagctcaaga
ctggatttat
gtctgggacc
ttactgccag
gaaacgggct
atctggaggt
caagtggaag
ggacagcaaa
tgaacgacat

caagagcttc

n Ile Phe

y Gin Ile

y Glu Lys

t His
55

Trp

r Ala Thr

ctgctaatca
acaatcctgt
ctaatttaca
gccacatcca
tcttactctc
cagtggaata
gatgctgcac
gcctcagteg
attgatggca
gacagcacct
aacagctata

aacaggaatg

Phe
10

Ser Leu

val
25

Leu Ser

val Thr Met

Tyr Gln Gln

Ser Asn Leu

75
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gtgcttcagt
ctgcatctcc
tgcattggta
aéctggcttc
tcacaatcag
gtaacccacc
caactgtatc
tgtgcttctt
gtgaacgaca
acagcatgag
cctgtgaggce
agtgt

Leu Ile Ser

Gln Pro

30

Ser

Thr Cys

45

Arg
Pro

Gly

Ser Gly

cataatgtcc
aggggagaag
tcagcagaag
tggagtccct
cagagtggag
cacgttcggt
catcttccca
gaacaacttc
aaatggcgtc
cagcaccctc

cactcacaag

Ala
15

ser

Thr

Ala Ser

Ser Ser

val Pro

80

60
120
180
240
300
360
420
480
540
600
660
705



Lys

Gy Pro Ser Val Phe Pro Leu Ala Pro ser Ser Lys Ser Thr Ser

145150155160 Ay Gy Thr Ala Ala Leu Ay Cys Leu Val Lys Asp Tyr Phe Pro

du
Hi s
Ser
cys
Au
Al a
Ay

165170175 Pro val Thr Val Ser Trp Asn ser Ay Ala Leu Thr ser Ay Val
180185190 Thr Phe Pro_Ala Val Leu , G.n Ser Ser Leu Tyr Ser Leu Ser

e o) BT g b e T

225230235240 Pro Lys Ser Cys Asp Lys Thr HiS Thr Cys Pro Pro Cys Pro
Pro 24525 255 P1214 Seghj e Listing %431217% 1& TXT Gu Leu Leu Gy
PP 469 Vadi $phé SRS o Qadaoﬂw‘yswpr Ly¥s § 7 ¢In Trp

Asn Ser Asn Pro Pro Thr Phe G1y Thr Gly Thr Lys Leu Glu Leu Lys
115 120 125

Arg Ala Asp Ala Ala Pro Thr val Ser Ile Phe Pro Pro Ser Ser Glu
130 135 140

Gln Leu Thr Ser Gly Gly Ala Ser val val Cys Phe Leu Asn Asn Phe
145 150 155 160

Tyr Pro Lys Asp Ile Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg
165 170 175

Gln Asn Gly val Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp Ser
180 185 190

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
195 200 205

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
210 215 220

Pro Ile val Lys Ser Phe Asn Arg Asn Glu Cys
225 230 235

<210> 54

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 54
ccacgcgecc tgtagcggeg cattaage 28

<210> 55

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 55
aaacccggga gctttttgca aaagcctadgg 30

<210> 56

<211> 1704

<212> DNA

<213> Artificial Sequence
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260265270 Asp Thr Leu Met Ile Ser Arg Thr Pro Qu Va
275280285 Asp val Ser H's Qu Asp Pro Au val Lys Phe Asn Trp Tyr val Asp
290295300 Ay val Qu val H's Asn Ala Lys Thr Lys Pro Arg AQu GQu G n Tyr
305310315320 Asn Ser T Arg Val Val. S r Val Leu Hs Gn

Asp 325330335 Trp Leu 2%%1%£§eﬂ Q§EP§§P9§§E)?@%hE;QECal Ser Asn Lys Ala
Leu 340845350 Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys Ala Lys Ay Gn Pro
Arg 382380365ad kapPaoch@in sggireffyan Thenaleuhumap RppaSehaiar gor@itantd u Met Thr
Lys 3703753%91 2R fnej pumgg| podyr A 3dd 1 ¥henaty 81980 val Lys @y Phe Tyr Pro Ser

ASp 38/B90395400

Thr Cys Val Val Val

ggtaccaccc aagctggcta ggtaagcttg ctagcgccac catggtgctg cagacccagg 60
tgttcatctc cctgctgctg tggatctccg gcgcatatgg cgatatcgtg atgattaaac 120
gtacggtggc cgccccctcc gtgttcatct tccccececcte cgacgagcag ctgaagtcceg 180
gcaccgcctc cgtggtgtgc ctgctgaata acttctaccc cagagaggcc aaggtgcagt 240
ggaaggtgga caacgccctg cagtccggga actcccagga gagcgtgacc gagcaggaca 300
gcaaggacag cacctacagc ctgagcagca ccctgaccct gagcaaagcc gactacgaga 360
agcacaaggt gtacgcctgc gaggtgaccc accagggcct gagctccccc gtcaccaaga 420
gcttcaacag gggggagtgt taggggcccg tttaaacggg tggcatccct gtgacccctc 480
cccagtgcct ctcctggccc tggaagttge cactccagtg cccaccagcc ttgtcctaat 540
aaaattaagt tgcatcattt tgtctgacta ggtgtccttc tataatatta tggggtggag 600
gggggtggta tggagcaagg ggcaagttgg gaagacaacc tgtagggcct gcggggtcta 660
ttgggaacca agctggagtg cagtggcaca atcttggctc actgcaatct ccgcctcctg 720
ggttcaagcg attctcctgce ctcagcctcc cgagttgttg ggattccagg catgcatgac 780
caggctcacc taatttttgt ttttttggta gagacggggt ttcaccatat tggccaggct 840
ggtctccaac tcctaatctc aggtgatcta cccaccttgg cctcccaaat tgctgggatt 900
acaggcgtga accactgctc cacgcgccct gtagcggcge attaagcgcg gcgggtgtgg 960
tggttacgcg cagcgtgacc gctacacttg ccagcgccct agcgcccgct cctttcgcett 1020
tcttcccttc ctttetegec acgttcgecg getttccccg tcaagctcta aatcggggge 1080
tccctttagg gttccgattt agtgctttac ggcacctcga ccccaaaaaa ctfgattagg 1140
gtgatggttc acgtagtggg ccatcgccct gatagacggt ttttcgccct ttgacgttgg 1200
agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 1260
cggtctattc ttttgattta taagggattt tgccgatttc ggcctattgg ttaaaaaatg 1320
agctgattta acaaaaattt aacgcgaatt aattctgtgg aatgtgtgtc agttagggtg 1380
tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa agcatgcatc tcaattagtc 1440
agcaaccagg tgtggaaagt ccccaggctc cccagcaggc agaagtatgc aaagcatgca 1500
tctcaattag tcagcaacca tagtcccgcc cctaactccg cccatcccge ccctaactce 1560
gcccagttcc gcccattctc cgccccatgg ctgactaatt ttttttattt atgcagagge 1620
cgaggccgcc tctgecctctg agctattcca gaagtagtga ggaggctttt ttggaggcct 1680
aggcttttgc aaaaagctcc cggg ' 1704
<210> 57

<211> 1120

<212> DNA
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Ile Ala val GQu Trp Au ser Asn Gy Gn Pro Au Asn Asn Tyr Lys 405410415
Thr Thr Pro Pro val Leu Asp Ser Asp Ay Ser Phe Phe Leu Tyr Ser 420425430
Sye Ser val Mol HS Gu fbh Leu H e Asn H o Tyl Tt Gon Lys Ser 450453460
Egﬁ Sensley Se; Rro lép,%/?—%%%eéffﬁi" %‘iﬁ?ﬁia%nq){i %rNA <213>
Artificral LA§equence <§§8> <223> Humani zed heavy chai n of n80 <400> 86
:%%gi human IgGl signal sequence and constant region
<400> 57
tgctagcgcc accatgaaac acctgtggtt cttcctectg ctggtggcag ctcccagatg 60
ggtgctgagc caggtgcaat tgtgcaggcg gttagctcag cctccaccaa gggcccaagce 120
gtcttcccce tggcaccctc ctccaagagc acctctggeg gcacagccgc cctgggetge 180
ctggtcaagg actacttccc cgaacccgtg accgtgagct ggaactcagg cgccctgacc 240
agcggcgtge acaccttccc cgectgtcctg cagtcctcag gactctactc cctcagcagce 300
gtggtgaccg tgccctccag cagcttggge acccagacct acatctgcaa cgtgaatcac 360
aagcccagca acaccaaggt ggacaagaga gttgagccca aatcttgtga caaaactcac 420
acatgcccac cctgcccagc acctgaactc ctggggggac cctcagtctt cctcttcccc 480
ccaaaaccca aggacaccct catgatctcc cggacccctg aggtcacatg cgtggtggtg 540
gacgtgagcc acgaagaccc tgaggtcaag ttcaactggt acgtggacgg cgtggaggtg 600
cataatgcca agacaaagccC ccgggaggag cagtacaaca gcacgtaccg ggtggtcagc 660
gtcctcaccg tcctgcacca ggactggctg aatggcaagg agtacaagtg caaggtctcc 720
aacaaagcce tcccageccc catcgagaaa accatctcca aagccaaagg ccagecccgg 780
gaaccacagg tgtacaccct gcccccatcc cgggaggaga tgaccaagaa ccaggtcagc 840
ctgacctgcc tggtcaaagg cttctatccc agcgacatcg ccgtggagtg ggagagcaat 900
ggccagcccg agaacaacta caagaccacc cctcccgtge tggactccga cggctccttce 960
ttcctctaca gcaagctcac cgtggacaag agcaggtggc agcagggcaa cgtcttctca 1020
tgctccgtga tgcatgaggc tctgcacaac cactacaccc agaagagcct ctccctgtct 1080
cccggcaaat gagatatcgg gcccgtttaa  acgggtggea 1120
<210> 58
<211> 699
<212> DNA
<213> Artificial Ssequence
<220>
<223> Light chain of chimeric M30
<400> 58
atggtgctgc agacccaggt gttcatctcc ctgctgctgt ggatctccgg cgcatatggce 60
caaattgttc tctcccagtc tccaacaatc ctgtctgcat ctccagggga gaaggtcaca 120
atgacttgca gggccagctc aagactaatt tacatgcatt ggtatcagca gaagccagga 180
tcctccccca aaccctggat ttatgccaca tccaacctgg cttctggagt ccctgetcgce 240
ttcagtggca gtgggtctgg gacctcttac tctctcacaa tcagcagagt ggaggctgaa 300
gatgctgcca cttattactg ccagcagtgg aatagtaacc cacccacgtt cggtactggg 360
accaagctgg agctgaaacg tacggtggcc gccccctccg tgttcatctt ccccccctec 420
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at gaaacacc tgtggttctt cctcctgctg gtggcagctc ccagatgggt gctgagccag60
FP1214 Sequence Listing(4312173 1). TXT gtgcagctgg tgcagtctgg cgccgaagtg
aagaaacccg gcagcagcgt gaaggtgtccl20 tgcaaggcca gcggctacac cttcaccaac
t acgt gat gc act.gggt gcg c%g cccct 180 gggca 1 gat at cggctacatc
aacccctaca acgacga g(cf gfg;gg g ?gg gfg ?gg;@é gaia Rég ccafggacc
gcCga%agcgagcaé%agi%gggég gcc CE% g % g gcc agcctgcggg%c%gag?ggacc
gccgt gagahgarat gepocagt Aiggaaohac 3@0gdarggcagecoguaat gtachggat t cgaidt ac
t ggggcca caccct ggt gacagt cagc420 tcagcctcca ccaagggccc aagcgitcttc
R Ve SRR e N T R R e SR L S e
aaggagdaghgdcgCaE€GR3e§a L GGt P40 @GGk § daREha EQRUIEGHYGE CAC CaaEIYC
gt gcacacct tccccgetgt cctgcagtcc600 tcaggactct actccctcag cagcegtggtg
accgt PEEEC P §erI2Y §HER3CRY BF093 @t acat ct gcaacgt gaa t cacadgccc
agcaacacca aggtggacaa gagagttgag720 cccaaatctt gtgacaaaac tcacacatgc

ccaccgii@sc wagcacct ga act cct gggg780 ggaccctcag tcttcctctt ccccccaaaa
cccaagdidea 233ct cat gat ctcccggacc840 cctgaggtca catgcgtggt ggtggacgtg

agecatiiday Hicel gagule gl { caaco00

<220> . .
<223> Light chain of chimeric M30

<400> 59

Met val Leu Gln Thr GIn val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15

Gly Ala Tyr Gly Gln Ile val Leu Ser GIn Ser Pro Thr Ile Leu Ser
20 25 30

Ala Ser Pro Gly Glu Lys val Thr Met Thr Cys Arg ﬁga Ser Ser Arg
35 40

Leu Ile Tyr Met His Trp Tyr GIn Gln Lys Pro Gly Ser Ser Pro Lys
50 55 60

Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly val Pro Ala Arg
65 70 75 80

Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Arg
85 90 95

val Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln GIn Trp Asn Ser
100 105 110

Asn Pro Pro Thr Phe Gly Thr Gly Thr Lys Leu Glu Leu Lys Arg Thr
115 120 125

val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 135 140

Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro
145 150 155 160

Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu Gln Ser Gly
165 170 175

Asn Ser GIn Glu Ser val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
180 185 190
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ggt gcat aat gccaagacaa agccccggga ggagcagt ac960
cagcgtcctc accgtcctgc accaggactg gctgaat ggcl020

ctccaacaaa gccctcccag cccccatcga gaaaaccat c1080
cC acca caggtgtaca, ccctgcgecc_atcccgggagll40
c%ﬁgggdﬁﬁﬁeW§bgfgﬁ?@ZA%BBQg%§CF§TtcccagcgachOO
CRATIN ¢ 68 05 4C £ PR MARCAs G ACARIAFs GRgccctcccl260
gt gct ggact ck%acggctc cttctt@ODc tacagcaagc te@ascgtgga caagagcaggl320
t ggcagcagg gcaacgtctt ctcatgctcc gtgatgcatg aggctctgca caaccactacl380
acccagpaga) 9et &1L €5t cgltucvgﬁcrﬂ%-asaeiélégﬁgieﬁ?ﬁg?&ﬂ@vé 1 <212> PRI <213>

Artifi'ci aboSequence” <220>2x223> Humani ze vy chain of 0 <400> 87 .Met
Lys H's Leu Trp Phe Fhe Leu Leu Leu val Ala Ala Pro Arg Trp 151015 Val

Ser Gzrét Y_% S(grnprlfeeLAsyaéggGpr %% g,sy Ala Gu val Lys Lys 202530

t ggt acgt gg acggcgt gga
aacagcacgt accgggt ggt
aaggagt aca agt gcaaggt
t ccaaagcca aaggccagcc
gagat gacca agaaccaggt

at cgcs@t ggu aHrgg8aGhg

Leu

<210> 60

<211> 42

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 60

aaacatatgg ccaaattgtt ctctcccagt ctccaacaat cc

<210> 61

<211> 37

<212> DNA

<213> Artificial Sequence

<220>
<223>

<400>

PCR primer
61

aaacgtacgt ttcagctcca gcttggtccc agtaccg

<210> 62

<211> 1413

<212> DNA

<213> Artificial Sequence

<220>
<223>

<400> 62

atgaaacacc tgtggttctt cctcctgctg

gtccagctgce agcagtctgg acctgagetg

tgcaaggctt ctggatacac attcactaac

gggcagggcc
gagaagttca

ttgagtggat tggatatatt

aaggcaaggc cacacagact

gaactcagca gcctgacctc tgaggactct

tacggtagtc ccttatacta ctttgactac

tcagcctcca ccaagggccc aagegtcttce

ggcggcacag
agctggaact

ccgeccctggg ctgectggtce

caggcgccct gaccagcgge

tcaggactct actccctcag

cagcgtggtg

Heavy chain of chimeric M30

gtggcagctc
gtaaagcctg
tatgttatgc
aatccttaca
tcagacaaat
gcggtctatt
tggggccaag
ccecctggeac
aaggactact
gtgcacacct

accgtgccct

Page 37

ccagatgggt
gggcttcagt
actgggtgaa
atgatgatgt
CthcagcaC
actgtgcaag
gcaccactct
cctcctccaa
tccccgaacc
tccccgetgt

ccagcagctt

gctgagcgag
gaagatgtcc
gcagaagcct
taagtacaat
agcctacatg
atgggggtac
cacagtcagc
gagcacctct
cgtgaccgtg
cctgcagtcc

gggcacccag

42

37

60
120
180
240
300
360
420
480
540
600
660



Pro Gy Ser Ser Val

AS

Lys val

Asp val Lys Tyr Asn

E&t%&‘ccﬁl é

i

ser cys Lys Ala ser Ay Tyr Thr
FP1214 Sequence Listing(4312173 1).TXT Thr Asn Tyr val
Gn Ala Pro Ay Gn Ay Leu 505560 Gu Trp Ile Gy Tyr

g

Ar g Val

&%% a@ er

Phe 3

met His Trp Val
Il'e Asn Pro Tyr Asn

Thr

54045
Arg

Ile Thr

RU Arg Ser

Ay Ser

Pro Maiuctfygtﬁtaaéaﬁiémﬁt@srthyd:ct'_E;tp ﬁgya&ﬁga&g/tcflnggggeu V80 Thr val

Ser
Ser

Ser Ala Ser Thr 130135140 3/
%g?cg%ﬁcaﬁhFC?§§FtCtt CCCCCCaaa

cctgaggtca catgcgtggt ggtggacgtg
tggtacgtgg

aacagcacgt

acggcgtgga ggtgcataat
accgggtggt

agtgcaaggt

cagcgtcctce

aaggagtaca ctccaacaaa

tccaaagcca aaggccagcc ccgggaacca

gagatgacca agaaccaggt cagcctgacc

atcgccgtgg agtgggagag caatggccag

gtgctggact ccgacggctc cttcttcctce
tggcagcagg

acccagaaga

gcaacgtctt ctcatgctcc

gcctctccct gtctcccgge

<210>
<211>
<212>
<213>

<220>
<223>

<400>

63

471

PRT

Artificial Sequence

63

Met Lys His Leu Trp Phe Phe Leu
1 5

Glu val GIn Gln

20

val Leu Ser Leu

Ala val

35

Pro Gly Ser Met Ser

40

Lys

Thr Asn val His val

50

Tyr Met Trp

55

Ile
70

Glu Ile

65

Trp Gly Tyr Asn Pro

Glu Lys Phe Gly Ala Thr

85

Lys Lys

Thr Met Glu

100

Tyr Leu Ser Ser

Tyr Tyr Cys Ala

115

Arg Trp Gly Tyr

120

Leu

GIn

25

cys

Lys

Tyr

Gln

Leu

105

Tyr

s d Pro
cccaaggaca

agccacgaag
gccaagacaa
accgtcctgc
gcccteccag
caggtgtaca
tgcctggtca
cccgagaaca
tacagcaagc
gtgatgcatg

daa

Heavy chain of chimeric M30

Leu val

10

ser Gly

Lys Ala

Gln Lys

Asn Asp

75

Thr
90

Ser
Thr

ser

Gly Ser

Page 38

ser Val Phe Pro Leu Ag%

ccctcatgat ctcccggacc 4

accctgaggt caagttcaac 900

agccccggga ggagcagtac 960

accaggactg gctgaatggc 1020

cccccatcga gaaaaccatc 1080

ccctgeecccc atcccgggag 1140

aaggcttcta tcccagcgac 1200

actacaagac cacccctcce 1260

tcaccgtgga caagagcagd 1320

aggctctgca caaccactac 1380
1413

Ala Ala Pro Arg Trp

15
Pro Glu Leu val Lys
30
Ser Gly Tyr Thr Phe
45

Pro Gly GlIn Gly Leu

60

Asp val Lys Tyr Asn

' 80

Asp Lys Ser Ser Ser

95
Glu Asp Ser Ala val
110
Pro Leu Tyr Tyr Phe
125

Pro Ser



145150155160 Ay Gy Thr Ala Ala Leu Ay Cys Leu Val

A u 165170175 Pro Val
H S 180185190 Thr
Ser 195200205 Val

Thr val

Phe Pro Al a Val

Val

Thr_ val

Pro Ser

Cys 210215220 Asn val ABRH4-Seqyrocerld s&angAsh2ird-11y

Ser

Ser Trp Asn Ser

Ser

Leu d

Lys Asp Tyr Phe Pro
Gy Ala Leu Thr Ser dvy Val
Leu Gn Ser Ser Ay Leu Tyr Ser Leu Ser

%‘TVa I

Thr

Gn Thr Tyr lle
Asp Lys Arg Val

G u 22p23023pg 40 yPETh LYy TR Tmieésﬂww@ ERF ddiS aTdlseEythrPro Pro Cys Pro
Ala Pro 2525025

Pro Lys
Val \@Is

145
Gly
Pro
Thr

val

Asn

260265270 Asp Thr

Gly

val

Phe

val

210

val

225

Pro

Glu

Asp

Asp

Trp

Pro

Glu

Asn
385

Lys

Leu

Thr

val

290

val

Ser

Leu

Ala

Pro

370

Gln

Thr Ala
Thr val

180

Pro Ala

195

Thr val

Asn His

ser Cys

Leu Gly

Leu Met

275

Ser His

Glu val

Thr Tyr

Asn Gly

Pro Ile

355

Gln val

val Ser

A u Leu3seu Ay
Leu Met

817)5%@925%‘7‘ val ;28 Pro Leu Ala Pro

Ala

165

Ser

val

Pro

Lys

Asp

Gly

Ile

Glu

His

Arg

Lys

Glu

Tyr

Leu

Leu

Trp

Leu

sSer

Pro

230

Lys

Pro

Ser

Asp

Asn

310

val

Glu

Lys

Thr

Thr
390

Gly

Asn

Gln

ser

215

Ser

Thr

ser

Arg

Pro

295

Ala

val

Tyr

Thr

Leu

375

cys

cys

Ser

Ser

200

Ser

Asn

His

val

Thr

280

Glu

Lys

Ser

Lys

Ile

360

Pro

Leu

Leu

Leu
Thr
Thr
Phe
265
Pro
val
Thr
val
Cys
345
ser
Pro

val

Ay
I'le

val
-170
Ala
Gly
Gly
LyS
cys
250

Leu

Lys

Lys

Leu

330

Lys

Lys

Ser

Lys

pPage 39

Pr o 186er val
Ser Arg Thr

Ser Ser Lys Ser Thr Ser

155

Lys

Leu

Leu

Thr

val

235

Pro

Phe

val

Phe

Pro

315

Thr

val

Ala

Arg

Gly
395

Asp

Thr

Tyr

Gln

220

Asp

Pro

Pro

Thr

Asn

300

Arg

val

ser

Lys

Glu

380

Phe

Tyr
ser

Ser
205
Thr
Lys
Cys
Pro
Cys
Trp
Glu

Leu

Asn

Tyr

Phe

Tyr

Arg

Pro

Lys

val

Tyr

Glu

His

Lys

Gln

Met

Pro

Pro

175

val

Ser

Ile

val

Ala

255

Pro

val

val

Gln

Gln

335

Ala

Pro

Thr

Ser

160
Glu
His
ser
cys
Glu
240
Pro
Lys
val
Asp
Tyr
320
ASp
Leu

Arg

Lys

Phe Leu Phe Pro Pro Lys
Pro du Val Thr Cys Val



Asp val Ser HS GQu Asp Pro Qu val Lys Phe Asn Trp Tyr val Asp 290295300
@y Val du Val Hs Asn Ala Lys Thr Lys Pro Arg Gu QQu G n Tyr

305310315320 FP1214 Sequence Listing(4312173 1).TXT Asn Ser Thr Tyr Arg
Val Val Ser Val Leu Thr_Val Leu Hs Gn Asp 325330335 Trp Leu Asn Ay Lys
Gu Tyr Lys COys Lys ValFP3gl4-ReAuense N%‘EEE“@%@I@- 56Pro Ala Pro Ile du
Lys Thte 18 897 o/ Sl @ uyér Qo P @rél §1,33836836R Clys Pro G n Val Tyr
Thr Leu Pro Pro Sero®rg G u G u Mtalhr Lys 37037538815Asn G n Val Ser Leu
Thr Cys Leu Val Lys Ay Phe Tyr Pro Ser Asp 385390395400 Ile Ala Val Gu

Trp q‘H’ $ﬁF PAI"%”PIQ Wag LréuPKQp gep ;é%nGﬁ rEe-rrylr'hel‘)Aﬁe Leu Tyr Ser
420 425 430

Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser
435 440 445

Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460

Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 64

<211> 40

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 64
aaagctgagc gaggtccagc tgcagcagtc tggacctgag 40

<210> 65

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 65
gaggtcaggc tgctgagttc catgtaggct gtgctg 36

<210> 66

<211> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 66
cagcacagcc tacatggaac tcagcagcct gacctc 36

<210> 67

<211> 39

<212> DNA

<213> Artificial Sequence

<220>
<223> PCR primer

<400> 67
aaagctgagc tgactgtgag agtggtgcct tggccccag 39
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Thr
Leu

405410415 Thr
420425430 Lys
435440445 Cys
450455460 Leu
<213> Artifici
at gaaagfic

<211>

<212>
<213>

<220>
<223> PCR primer

<400> 68
aaagctgagc gaggtccagc tgcagcagtc tggacctgag

Pro Pro val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser
Thr Val Asp Lys Ser Arg Trp Gn Gn Ay Asn Val Phe Ser
Ser Val Met HHs Qu Ala Leu H'S Asn H's Tyr Thr G n Lys Ser
Ser Leu Ser. Pro Ay Lys 465470 <210> 88 <211> 1413 <212> DNA
al Sequen@@-éi§39“%?%3$‘HHHEKF%%HJﬁe§M9XEhaln of MBO <400> 88
tgtggttctt cctcctgctg gtggcagetc ccagatgggt gct gagcgag60

40
DNA
Artificial Sequence

40

<210>
<211>
<212>
<213>

<220>
<223> PCR primer

<400> 69
aaagctgagc tgactgtgag agtggtgcct tggccccag

69

39

DNA

Artificial Sequence

39

<210>
<211>
<212>
<213>

<220>
<223> Humanized Tight chain of M30

<400> 70

70
699
DNA
Artificial sequence

atggtgctgc agacccaggt gttcatctcc ctgctgetgt

gagatcgtgc
ctgagctgca
caggccccca
ttttctggea
gacttcgccg
accaaggtcg
gacgagcagc
agagaggcca
agcgtgaccg
agcaaagccg
agctcccccg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

71
233
PRT

71

tgacccagag
gagccagcag
gactgctgat
gcggcagegg
tgtactactg
aaatcaagcg
tgaagtccgg
aggtgcagtg
agcaggacag
actacgagaa

tcaccaagag

cccegecacce
ccgcctgatc
ctacgccacc
caccgacttc
ccagcagtgg
tacggtggcc
caccgcctcc
gaaggtggac
caaggacagc
gcacaaggtg

cttcaacagg

Artificial Sequence

ctgtctctga
tacatgcact
agcaacctgg
accctgacca
aacagcaacc
gcccectecg
gtggtgtgcc
aacgccctgce
acctacagcc
tacgcctgeg

ggggagtgt

Humanized 1ight chain of M30

Page 41

ggatctccgg
gccctggega
ggtatcagca
ccagcggceat
tctctegget
cccccacctt
tgttcatctt
tgctgaataa
agtccgggaa
tgagcagcac

aggtgaccca

cgcatatggc

gagagccacc -

gaagcccggce
ccccgccagé
ggaacccgag
cggccagggc
cceececectece
cttctacccc
ctcccaggag
cctgaccctg

ccagggcectg

60
120
180
240
300
360
420
480
540
600
660
699



gt gcagct'gg tgcagtctgg cgccgaagt g aagaaacccg gcagcagcgt gaaggt gt cc120

t gcaaggcca gcggcetacac cttcaccaac tacgtgatge actgggtgaa acaggcccct 180
gggcagggcc tggaat ggat cggctacatc aacccctaca.acgacgacgt gaagt acaac240
gagaagttca agggcaaggc caccatcacc gccgacgaga gﬁﬁcca cac_cgcct acat g300
gaact gagca gcctgcggag cgaddheforents b gt a0(432lgdgbe YT at gggget ac360

1 acgoR&gGaT CGht imGh Gt 9PPnaCTTHYEPGRI0HE 86 CHIpIgie FRFAGL CAgC420

t cagctt cca ccaagggaec aagcegtcttc ccgot ggcac cctcctccag gagcacct ct 480
ggcggcacag ccgccctggg ctgcctggtc aaggactact tccccgaacc cgtgaccgt g540 Page
57 F I St ol c cgccct gaccagcggc
gtgcag c%ﬁ&tﬁccg c?ﬂb ﬁgﬁgggggéc Oﬁﬁéégélgﬁggﬁggﬁﬁb%Fggggcagcgtggtg
accgt gccct ccagcagctt gggcacccagb60 acctacatct gcaacgtgaa tcacaagccc
agcaacacca_aggt ggacaa gagagttgag720 cccaaatctt gt gacaaaac tcacacatgc
cgaccb?lbésrc%cgg&t@ﬁ %cgt ég? ﬂﬁg%{) Sﬁbacé'éc‘f\'égaﬁ}g %cetttt9ccccccaaaa
cccaaggaca ccctcatgat ctcccggacc840 cctgaggtca catgcgtggt ggt ggacgt g

agccacgaaq accct gaggt caagttcaac900
Leu Ioe Tyr met His Trp ;gr Gin Gln Lys Pro ggy Gln Ala Pro Arg
5

Leu Leu Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Ile Pro Ala Arg
65 70 75 80

Phe Ser Gly Ser ggy Ser Gly Thr Asp gge Thr Leu Thr Ile Sgr Arg

Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln GIn Trp Asn Ser
100 105 110

Asn Pro Pro Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg Thr
115 120 125

val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 135 140

Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro
145 150 155 160

Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly
165 170 175

Asn Ser GIn Glu ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr
180 185 190

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
195 200 205

Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val
210 215 220

Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 72

<211> 699

<212> DNA

<213> Artificial Sequence

<220>
<223> Humanized light chain of M30
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ggt gcat aat gccaagacaa agccccggga ggagcagt ac960
cagcgtcctc accgtcctgc accaggactg gctgaat ggcl1020

ctccaacaaa gccctcccag cccccatcga gaaaaccat c1080

cc acca caggtgt.aca ccctgcgecc at cccgggagll140

gagat gacca agaaccaggt dﬂﬁggiﬁﬁﬂeewﬁbgl%ﬁpegégéﬁéggﬁc?§rtcccagcgachOO

at cgceqiodg |9t gggagag caat ggccag cccgagaaca actacaagac cacccctcccl260
?t gct mgctgcgaggtgxc?tggtc{gb:cfdm::ttc dtt@ca?ﬁ@a?@gattcacimt gg@ma@mgc?g@%ggg

ggcagca caacgtctt ctcatgctcc at gcat g aggct ctgca caaccact ac
accca@%ﬁ%ggggbf%%%%@?a%fff8%5ﬁﬁﬁ‘gﬁgiﬂ%§a4%T628@§m< 3929439 <2150 pRT <213>
Arti f b€dagkt ROYLHRERAgELP Qagadigdtc HurBtIERE Hipat¥agdiagiadticcd®RO <4Kd> 89 Met
Lys H's Leu Trp Phe Phe Leu Leu Leu Val Ala Ala Pro Arg Trp 151015 Val Leu
Ser CFIPIFEFCE HATATIRT CEREOISSAEC QoA GHIg) ¢FagaPItafs CE§/9Coagm30 240

acggcgt gga
accgggt ggt
agt gcaaggt

t ggt acgt gg
aacagcacgt
aaggagt aca
t ccaaagcca aaggccagcc

ttttctggea
gacttcgecg
accaaggtcg
gacgagcagc
agagaggcca
agcgtgaccg
agcaaagccg

agctcccccg

gcggcagcgg
tgtactactg
aaatcaagcg
tgaagtccgg
aggtgcagtg
agcaggacag
actacgagaa

tcaccaagag

caccgactac
ccagcagtgg
tacggtggcec
caccgcectcec
gaaggtggac
caaggacagc
gcacaaggtg

cttcaacagg

accctgacca
aacagcaacc
gccecectecg
gtggtgtgcc
aacgccctgc
acctacagcc
tacgcctgceg

ggggagtgt

tcagccgect
cccccacctt
tgttcatctt
tgctgaataa
agtccgggaa
tgagcagcac

aggtgaccca

ggaacccgag
cggccagggc
cccececectec
cttctacccc
ctcccaggag
cctgaccctg

ccagggcctg

300
360
420
480
540
600
660
699

<210>
<211>
<212>
<213>

<220>
<223>

<400>

73

233

PRT

Artificial Sequence

Humanized Tight chain of M30
73

Met val Leu GIn Thr Gln
1 5

Ile
15

val Phe Ile Ser Leu Leu Leu Ser

10

Trp

Ala Thr

30

Thr Gln Ala

25

Gly Gly Glu Ile val

20

Tyr Leu ser Pro Leu Ser

Ala
45

Thr
40

Ser Pro Gly Glu Ala

35

Leu Arg Leu Ser Cys Arg Ser Ser Arg

Ile His GIn Gln Gln Ala

50

Leu Tyr Met Trp Tyr Pro

55

Gly
60

Lys Pro Arg

Thr
70

Leu Ile Ala Ala Ala

65

Trp Tyr Ser

75

Ser Asn Leu Gly Pro Arg

80

Phe ser Gly Ser Gly Thr Thr Thr Ile

85

Ser Gly Ser

95

Asp Tyr Leu

90

Arg

Glu
100

Leu Glu Pro Asp Phe Ala val Tyr Gln GIn

105

Tyr Cys Trp Asn Ser

110

Ile Thr

125

Pro Thr Phe GlIn Thr

115

Asnh Pro Gly Gly Lys val Glu Lys Arg
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Pro Gy Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gy Tyr Thr Phe 354045 Thr
Asn Tyr Val Met Hi's Trp Val Lys Gn Ala Pro Ay Gn Gy Leu 505560 Gu Trp
Ile Ay Tyr Ile Asn Pro Tyr Asn Asp Asp Val Lys Tyr Asn 65707580 G u Lys
Phe Lys Gy Lys Ala Thr_lle Thr Ala Asp.d u Ser_Thr Ser 859095 Thr Al a Tyr
Met G u Leu Ser Ser LedPAfH-S8AusACE %&%"f%&%@y%&ﬁ-?ﬂommm

FP121dh1Sgoangepdd 86k RAG48H2 278 phh- Aebl Ry rseFYAsftuAid 6@ Trp Gy Tyr Tyr
Gy Ser BB® Leu Tyr Tyr Pm3s 115120125 Asp IBgr Trp Ay Gn Ay Thr Leu Val

Thr val Ser Ser Ala ser Thr 130135140 Lys Gy Pro Ser Val Phe Pro Leu Al a

Pro vaé §@F GhysTﬁ$EQ1;W§ErS$H1 val Cys Leu Leu Asn Asn Phe Tyr Pro
145 150 155 160

Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly
165 170 175

Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr
180 185 190

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu LysS His
195 200 205

Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val
210 215 220

Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 74

<211> 699

<212> DNA

<213> Artificial Sequence

<220>
<223> Humanized 1light chain of M30

<400> 74
atggtgctgc agacccaggt gttcatctcc ctgectgcectgt ggatctccgg cgcatatggce 60

cagatcgtgc tgtcccagag ccccgecacc ctgtctctga gccctggcga gagagecacce 120
ctgacctgca gagccagcag caggctgatc tacatgcact ggtatcagca gaagcccggc 180
agcgccccca agctgtggat ctacgccacc agcaacctgg ccagcggcat ccccgccaga 240
ttttctggca gcggcagcgg caccagctac accctgacca tctcccgect ggaacccgag - 300
gacttcgccg tgtactactg ccagcagtgg aacagcaacc cccccacctt cggccagggce 360
accaaggtcg aaatcaagcg tacggtggcc gcccecctececg tgttcatctt ccccccctec 420
gacgagcagc tgaagtccgg caccgcctcc gtggtgtgcc tgctgaataa cttctacccc 480
agagaggcca aggtgcagtg gaaggtggac aacgccctgc agtccgggaa ctcccaggag 540
agcgtgaccg agcaggacag caaggacagc acctacagcc tgagcagcac cctgaccctg 600
agcaaagccg actacgagaa gcacaaggtg tacgcctgcg aggtgaccca ccagggcectg 660
agctcccccg tcaccaagag cttcaacagg ggggagtgt 699
<210> 75

<211> 233

<212> PRT
<213> Artificial Sequence
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145150155160 Ay Gy Thr Ala Ala Leu Gy Cys Leu val Lys Asp Tyr Phe Pro

d u 165170175 Pro val
H S 180185190 Thr
Ser 195200205 Val

Thr val

Phe Pro Al a val

val

Dot

Pro Ser. Ser

BYRN 8y o' S2P9

Ser Trp Asn ser

Gy Ala Leu Thr ser dy Val
Leu Gn ser Ser Ay Leu Tyr Ser Leu Ser

FEttite

2

-'ir/al

hr

Gn Thr Tyr lle
Asp Lys Arg val

Cys % 5220 Asn val

du % 03253402 01 ditS cieeih &F m3bsp Lys Thr His Thr Cys Pro Pro Cys Pro
Phe Leu Phe Pro Pro Lys
Pro LyA90260%65270 Asp Thr Leu net Ile ser Arg Thr Pro Gu Val Thr Cys val

Thr GIn val Phe Ile Ser Leu Leu Leu Trp Ile Ser

Ala Pro 245250255 GQu Leu Leu Ay Ay Pro Ser val

val ani’ét ¢{PAR02&M

Gly Ala

Leu Ser

Leu Ile
50

Leu Trp
65

Phe Ser

Leu Glu

Asn Pro

val Ala
130

Lys Ser
145

Arg Glu

Asn Ser

Ser Leu

Lys val
210

Thr Lys
225

<210>
<211>
<212>

Tyr

Pro

35

Tyr

Ile

Gly

Pro

Pro

115

Ala

Gly

Ala

Gln

Ser

195

Tyr

Ser

76
699
DNA

Gly

20

Gly

Met

Tyr

Ser

Glu

100

Thr

Pro

Thr

Lys

Glu

180

Ser

Ala

Phe

5

GIn

Glu

His

Ala

Gly

85

Asp

Phe

Ser

Ala

val

165

Ser

Thr

Cys

Asn

Ile

Arg

Trp

Thr

70

Ser

Phe

Gly

val

ser

150

Gln

val

Leu

Glu

230

val

Ala

Tyr

55

Ser

Gly

Ala

Gln

Phe

135

val

Trp

Thr

Thr

val

215

Gly

Leu

Thr

40

GIn

Asn

Thr

val

Gly

Ile

val

Lys

Glu

Leu

200

Thr

Glu

Ser

25

Leu

Gln

Leu

ser

Tyr

105

Thr

Phe

Cys

val

Gln

185

Ser

His

cys

10

Gln
Thr
Lys
Ala
Tyr
90

Tyr
Lys

Pro

Leu

Lys

GlIn

Page 45

Ser

Cys

Pro

Ser

75

Thr

cys

val

Pro

Leu

155

Asn

Ser

Ala

Gly

Pro

Arg

Gly

60

Gly

Leu

GIn

Glu

Ser

140

Asn

Ala

Lys

Asp

Leu
220

Ala
Ala

45

Ser

Thr

Gin

Ile

125

Asp

Asn

Leu

Asp

Tyr

205

sSer

Thr

30

ser

Ala

Pro

Ile

Trp

Lys

Glu

Phe

Gln

Ser

190

Glu

Ser

15

Leu

Ser

Pro

Ala

Ser

95

Asn

Arg

GIn

Tyr

Ser

175

Thr

Lys

Pro

Ser

Arg

Lys

Arg

80

Arg

Ser

Thr

Leu

Pro

160

Gly

Tyr

His

val



Asp val ser Hs GQu Asp Pro du val
Gy vVal du Val Hs Asn Ala Lys Thr
305310315320 Asn Ser Thr Tyr Arg val val ser Val Leu Thr val Leu H's Gn
Asp 325330335 Trp Leu Asn Lys G u, Tyr ¥ s Lys Val ser Asn Lys Al a
Leu 3@%%45%%% Pro Ala F‘?P&gilf-ese@f’ﬁnq_%/é‘sﬁﬁ'r“gﬁ P2883-WyIXMN a Lys Ay An Pro
Arg 3 aIELr -G Val Tyr Thr Leu Pro Pro Ser Arg Gu Qu net Thr

Lys Phe Asn Trp Tyr val Asp 290295300
Lys Pro Arg Qu GQu d@n Tyr

Lys 3<¥9£5380 I_:P1214_Seque_nce Li sting(4312173_1). TXT Asn G n Val Ser Leu
Thr Cya23peuHupahizads 1@yht Pheimmef Wb Ser Asp 385390395400 Ile Ala val GQu
Trp G Ser76Asn Gy Gn Pro Au Asn Asn Tyr Lys
atggtgctgc agacccaggt gttcatctcc ctgectgctgt ggatctccgg cgcatatggce 60
gagatcgtgc tgacccagag ccccgccacc ctgtctctga gccctggcga gagagccacc 120
ctgagctgca gagccagcag ccgcctgatc tacatgcact ggtatcagca gaagcccgge 180
. caggccccca gacctctgat ctacgccacc agcaacctgg ccagcggcat ccccgccaga 240
ttttctggca gcggcagcgg caccgacttc accctgacca tcagcagcect ggaacccgag 300
gacttcgccg tgtactactg ccagcagtgg aacagcaacc cccccacctt cggccagggce 360
accaaggtcg aaatcaagcg tacggtggcc gccccctcecg tgttcatctt cccccectec 420
gacgagcagc tgaagtccgg caccgcctcc gtggtgtgcc tgctgaataa cttctacccc 480
agagaggcca aggtgcagtg gaaggtggac aacgccctge agtccgggaa ctcccaggag 540
agcgtgaccg agcaggacag caaggacagc acctacagcc tgagcagcac cctgaccctg 600
agcaaagccg actacgagaa gcacaaggtg tacgcctgcg aggtgaccca ccagggcctg 660
agctccceccecg tcaccaagag cttcaacagg ggggagtgt 699
<210> 77
<211> 233
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized light chain of M30
<400> 77
Met val Leu GIn Thr GIn val Phe Ile Ser Leu Leu Leu Trp Ile Ser
1 5 10 15
Gly Ala Tyr Gly Glu ITe val Leu Thr Gin Ser Pro Ala Thr Leu Ser
20 25 30
Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Ser Arg
35 40 45
Leu ITe Tyr Met His Trp Tyr GIn GIn Lys Pro Gly Gln Ala Pro Arg
50 55 60
Pro Leu Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Ile Pro Ala Arg
65 70 75 80
Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser
85 90 95
Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Trp Asn Ser
100 105 110
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405410415 Thr
420425430 Lys
435440445 Cys
450455460 Leu
<213> Artifici

Thr
Leu
Ser
Ser
al

Thr val
Val

Pro Pro val Leu Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser
Asp Lys Ser Arg Trp Gn Gn @y Asn Val
Met Hs GQu Ala Leu H's Asn H's Tyr Thr G n Lys Ser

sequents? Lo3ptehss SRR 2 L)

Phe Ser

90 ,<211> 1413 <212> DNA
vy chain of MBO <400> 90

atgaaemaen:qggggﬂtebé<ﬁgtcbtgggghgtggnagtﬂﬂucgg?aygggm glet gagcgag60

Phe Ile

135

Ala Ala val

130

val Pro Ser

Ser Gly Thr Ala Ser val val

150

Lys
145

val Gln
165

Arg Glu Ala Lys Trp Lys

Glu Thr Glu

180

Asn Ser GIn ser val

ser Ser Thr Thr

195

Ser Leu Leu Leu

200

val Thr

215

val Ala Glu

210

Lys Tyr Ccys

Thr Phe Glu

225

Lys Ser Asn Gly

<210>
<211>
<212>
<213>

<220>
<223> Humanized 1ight chain of

<400> 78
atggtgctgc agacccaggt gttcatctcc

78
699
DNA
Artificial sequence

cagatcgtgc tgtcccagag ccccgecacc

ctgacctgca gagccagcag caggctgatc

agcgccccca agccttggat ctacgccacc

ttttctggca gcggcagcgg

tgtactactg

caccagctac

gacttcgccg ccagcagtgg

accaaggtcg aaatcaagcg tacggtggcc

gacgagcagc tgaagtccgg caccgcctcc

agagaggcca aggtgcagtg

agcaggacag

gaaggtggac

agcgtgaccg caaggacagc

agcaaagccg actacgagaa gcacaaggtg

agctcccccg tcaccaagag cttcaacagg

<210> 79

Phe Pro Pro

Leu
155

Cys Leu

val

Asn

Gln
185

ser

Ser Lys Ala

His GIn Gly

Ccys

mM30

ctgctgctgt
ctgtctctga
tacatgcact
agcaacctgg
accctgacca
aacagcaacc
gcccecctecg
gtggtgtgcc
aacgccctgt
acctacagcc
tacgcctgeg

ggggagtgt

Page 47

Ser Asp Glu

140

Asn Asn Phe

Ala Leu GlIn

ser
190

Lys Asp

Asp Tyr Glu

205

Leu Ser Ser

220

ggatctccgg
gccctggcga
ggtatcagca
ccagcggcat

tctccecgect

-cCcccacctt

tgttcatctt
tgctgaataa
agtccgggaa
tgagcagcac

aggtgaccca

Gln Leu

Tyr Pro

160

Ser
175

Gly

Thr Tyr

Lys His

Pro val

cgcatatggc
gagagccacc
gaagcccggce
ccccgecaga
ggaacccgag
cggccaggge
cceceeectec
cttctacccc
ctcccaggag
cctgaccctg

ccagggcctg

60
120
180

240

300
360
420
480
540
600
660
699



gt gcagctgg tgcagtctgg cgccgaagt g aagaaacccg gcagcagcgt gaaggtgtccl20
t gcaaggcca gcggctacac cttcaccaac tacgtgatgc actgggtcaa gcaggcccct 180
gggcagggcc tggaat ggat cggctacatc aacccct aca acgacgacgt. gaagt acaac240
gagaagttca agggcaaggc ace agcgac cgcctacathOO
gaact gagca xggct gcggag %g;ggggﬁ%enégc'g\s fnég%gcag at ggggct ac360
t acggedg@sc rract gt acta cttcgactac tggggccagg gcaccct ggt caccgt cagc420
t cagcetlée a At akitrj@d cTeananeyt ctt ¢ cccct ggcac cctcctccaa gagcacct ct 480
ggcgggeaeay ccgcecctggg ctgectggtc aaggactact tccccgaacc cgtgaccgt gs540
agct g@qggt HuREFTAEC T grERAACHPHGM30t gcacacct tcccegetgt cctgeagt cc600
t caggact ct actccctcag cagcgtggtg accgtgccct ccagcagctt gggcacccag660
acct at®0zt “Jcaacgt gaa t cacaagccc agcaacacca aggt ggacaa gagagttgag720
cecagphoidy GLOAEAATAC FARACERIGIECEGCEREGLuCAUPAREOR 8 CCt 0000780
ggaccgtcag tcttcctgtt ccccccaaaa ccgggaggaca ccctcatgeg ctcccggacc8d40
cct gaggt ca catgcgtggt ggtggacgtg agccacgaag accctgaggt caagttcaac900

22823@%8% TR S0F TR LAY s e R A AL G0 8RSl uac1020 Page

Leu Ser Pro Gly Glu Arg Ala Thr Leu Thr Cys Arg Ala Ser Ser Arg
35 4 45

Leu Ile Tyr Met His Trp Tyr Gln GIn Lys Pro Gly Ser Ala Pro Lys
50 55 60

Pro Trp Ile Tyr Ala Thr Ser Asn Leu Ala Ser Gly Ile Pro Ala Arg
65 70 75 80

Phe ser Gly Ser Gly Ser Gly Thr Ser Tyr Thr Leu Thr Ile Ser Arg
85 90 95

Leu Glu Pro Glu Asp Phe Ala val Tyr Tyr Cys GIn Gln Trp Asn Ser
100 105 110

Asn Pro Pro Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys Arg Thr
115 120 125

val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 135 140

Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn Phe Tyr Pro
145 150 155 160

Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu GIn Ser Gly
165 170 175

Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr
180 185 190

ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His
195 200 205

Lys val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val
210 215 220

Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230
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FP1214 Sequence Listing(4312173 _1). TXT aaggagtaca agtgcaaggt ctccaacaaa
gccctcccag cccccatcga gaaaaccatc 1080 tccaaagcca aaggccagcc ccgggaacca
caggtgtaca ccctgccccc atcccgggagll40 gagat gacca agaaccaggt cagcct gacc
tgcctggtca aaggcttcta t ac 1200, at.c t agag caatggccag
cccgagaaca actacaagac é%@g@g%gﬁwfﬁ§oLﬁﬁﬂgggéaégg%gga gctc cttcttcectce

t acageaadgc gocaccgt gga caagagcaggl320 tggcagcagg gcaacgtctt ctcatgctcc
gtgatg?ébg ctctgca caaccactacl380 acccagaaga gcctctccct gtctcccggce
aaal433222M% o1 <211> 471 <212> PRT <213> Artificial Sequence <220> <223>

Hunahfzgﬁ heavy chai TBF"VBo <400> 91 Met Lys H's Leu Trp Phe Phe Leu Leu

Leu \Ved208l a Ala Pro Arg Trp
<223>

<400> 80
atggtgctgc agacccaggt gttcatctcc

gagatcgtgc tgacccagag ccccgecacce

ctgagctgca gagccagcag ccgcctgatc

caggccccca gacctctgat ctacgccacc

ttttctggca gcggcagegg

tgtactactg

caccgacttc

gacttcgccg ccagcagtgg

accaaggtcg aaatcaagcg tacggtggcc

gacgagcagc tgaagtccgg caccgectcce

agagaggcca aggtgcagtg

agcaggacag

gaaggtggac

agcgtgaccg caaggacagc

agcaaagccg actacgagaa gcacaaggtg

agctcccccg tcaccaagag cttcaacagg

Humanized Tight chain of M30

ctgctgctgt
ctgtctctga
tacatgcact
agcaacctgg
accctgacca
aacagcaacc
gcccectecg
gtggtgtgcc
aacgccctge
acctacagcc
tacgcctgeg

ggggagtgt

ggatctccgg
gccctggega
ggtatcagca
ccagcggcat
tcagccgect
ccceccacctt
tgttcatctt
tgctgaataa
agtccgggaa
tgagcagcac

aggtgaccca

cgcatatggc
gagagccacc
gaagcccggce
ccccgecaga
ggaacccgag
cggccagggc
cceccecctec
cttctacccc
ctcccaggag
cctgaccctg

ccagggcectg

60
120
180
240
300
360 -
420
480
540
600
660
699

<210>
<211>
<212>
<213>

<220>
<223> Humanized light chain of

<400> 81

Met val Leu Gln Thr Gln val Phe Ile Ser
1 5 10

81
233
PRT
Artificial Sequence

M30

Ile
15

Leu Leu Leu Trp Ser

Thr
30

Thr Gln Ala

25

Gly Ala Tyr Gly Glu Ile val

20

Leu Ser Pro Leu Ser

Glu. Ala

45

Thr
40

Pro
35

Leu Ser Gly Arg Ala Leu Ser Cys Arg Ser Ser Arg

Ile His GIn GIn Ala

50

Leu Tyr Met Trp Tyr Pro Pro

55

Gly
60

Lys GIn Arg

Thr Ser Ala ITe Pro Ala

70

Pro Leu Ile Ala

65

Asn Ser

75

Tyr Leu Gly Arg

80

Phe Ser Ser Phe Thr Thr Ile

90

Gly Gly Thr

85

Ser Gly Asp Ser

95

Leu Arg
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151015 Vval Leu Ser Qu Val Gn Leu Val Gn Ser Ay Ala Qu Val Lys Lys
202530 Pro Ay Ser Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr

354045 Thr Asn Tyr val Met His Trp Val Lys G n Ala Pro Ay Gn Gy Leu
505560 Gu Trp Ile Ay e Asn ProT Lys Tyr Asn

65707580 G u Lys Phe L§§Y7é4
850098, 181, #ha ur adfonEliralom S9F B ¢
100105110 Tyr ™o Cys Ala Arg TrpsQy
115120125 Asp Tyr Trp Gy G n dy Thr

13013}@?14&‘0 Pro Thr

Leu

SEYHENAR & TR Q§4ﬁlzr%7r3

yr Tyr d yiter
Thr Val

Val

%éAs)%sVal
p Lys Ser Thr ser
1A @ ro8Fp AsH &sp Thr Ala Val
Pro Leu Tyr Tyr

Ser Ala Ser Thr

Ser

115

Ala Ala

130

val

Lys Ser Gly

Arg Glu Ala

Asn Ser Gln

Ser
195

Ser Leu

val
210

Lys Tyr

Thr
225

Lys Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400> 82
atggtgctgce

82
699
DNA

gagatcgtgce
ctgagctgca
caggccccca
ttttctggea
gacttcgccg
accaaggtcg
gacgagcagc
agagaggcca
agcgtgaccg

agcaaagccg

Pro

Thr

Lys

Glu

180

ser

Ala

Phe Gly Gln

val Phe
135

ser

Ala Ser val

150

val Gln

165

Trp

Ser val Thr

Thr Leu Thr

Cys Glu val

Gly Thr Lys
120

Ile Phe Pro

val Cys Leu

Lys val

Gln
185

Glu Asp

Leu Ser

200

Lys

Thr His Gln

val Glu Ile Lys Arg Thr
125

Pro Ser Glu GlIn

140

Asp Leu

Leu Phe

155

Pro
160

Asn Asn Tyr

Ala Gln Ser

175

Asn Leu Gly

ser ser Thr

190

Lys Asp Tyr

Ala Asp Tyr Glu His

205

Lys

Gly Leu Ser Ser Pro val

Phe Asn

agacccaggt
tgacccagag
gagccagcag
gacctctgat
gcggcagegg
tgtactactg
aaatcaagcg
tgaagtccgg
aggtgcagtg
agcaggacag

actacgagaa

Arg

215

Gly Glu

Artificial Sequence

gttcatctcc
ccccgecacc
ccgcctgatc
ctacgccacc
caccgactac
ccagcagtgg
tacggtggcc
caccgcectec
gaaggtggac
caaggacagc

gcacaaggtg

Cys

Humanized 1ight chain of M30

ctgctgctgt
ctgtctctga
tacatgcact
agcaacctgg
accctgacca
aacagcaacc
gccececctecg
gtggtgtgcc
aacgccctgce
acctacagcc

tacgcctgceg

Page 50

220

ggatctccgg
gccctggcga
ggtatcagca
ccagcggcat
tcagccgect
cccccacctt
tgttcatctt
tgctgaataa
agtccgggaa
tgagcagcac

aggtgaccca

cgcatatggc
gagagccacc
gaagcccggce
ccccgecaga
ggaacccgag
cggccagggc
ccececeectece
cttctacccc
ctcccaggag
cctgaccctg

ccagggcctg

60
120
180
240
300
360
420
480
540
600
660



Lys Gy Pro Ser Val

du
Trp
Leu
Ser
Pro
Asp
Ay

Ser

Ser Asn Thr
0Thr2

1
Pézlzgerpzéal

Ser

<213>

<220>
<223>

<400>

Humanized 1light chain of

83

r

Pigie 38

G n Thr

5o

Asp Lys Arg vaI

Phe Pro Leu Ala Pro Ser
145150155160 Ay Gy Thr Ala Ala Leu Ay Cys Leu val

dafea1di80030

Cys 210215220 Asn val
G u 225230235240 Pro Lys Ser Cys
is Thr cys Pro Pro Cys Pro Ala Pro 245250255 G u Leu Leu Gy

Ser

Phe Leu Phe Pro Pro Lys Pro Lys
Artificial Sequence

Met val Leu Gln

1

Gly

Leu

Leu

Pro

65

Phe

Leu

Asn

val

Lys

145

Arg

Asn

Ser

Lys

Ala

Ser

Ile

50

Leu

Ser

Glu

Pro

Ala

130

Ser

Glu

Ser

Leu

val
210

Tyr

Pro

35

Tyr

Ile

Gly

Pro

Pro

115

Gly

Ala

Gln

Ser

195

Tyr

Gly
20

Gly
Mét
Tyr
Ser
Glu
100
Thr
Pro
Thr
Lys
Glu
180

ser

Ala

Thr
5
Glu
Glu
His
Ala
Gly
85
Asp
Phe
Ser
Ala
val
165
Ser

Thr

Cys

Gin

Ile

Arg

Trp

Thr

70

Ser

Phe

Gly

val

Ser

150

Gln

val

Leu

Glu

val

val

Ala

Tyr

55

Ser

Gly

Ala

Gln

Phe

135

val

Trp

Thr

Thr

val
215

Phe

Leu

Thr

40

GlIn

Asn

Thr

val

Gly

Ile

val

Lys

Glu

Leu

200

Thr

M30

Ile

Thr

25

Leu

Gln

Leu

ASp

Tyr

105

Thr

Phe

Cys

val

Gln

185

Ser

His

Ser Leu
10

GIn Sser
ser Cys
Lys Pro
Ala ser

75

Tyr Thr

90

Tyr Cys

Lys val

Pro Pro

Leu Leu

155

Asp Asn

Asp Ser

Lys Ala

Gln Gly

Page 51

Leu
Pro
Arg
Gly
60

Gly
Leu
Gln
Glu
Ser
140
Asn
Ala
Lys

Asp

Leu
220

Leu

Ala

Ala

45

Gln

Ile

Thr

Gln

Ile

125

Asp

Asn

Leu

Asp

205

ser

Lys Ser Thr Ser

Lys Asp Tyr Phe Pro
165170175 FP1214 Sequence Li sti ng(4312173_1).TXT Pro val
Asn ser Ay Al a Leq:
C%d&t@@fceéefcégcﬁa
Ceu Gy
Lys val

Trp

Thr

30

Ser

Ala

Pro

Ile

Trp

110

Lys

Glu

Phe

Gln

Ser

190

Glu

Ser

Ile

15

Leu

Ser

Pro

Ala

ser

95

Asn

Arg

GIn

Tyr

Ser

175

Thr

Lys

Pro

Thr
val

Ser

sSer

Arg

Arg

Arg

80

Arg

Ser

Thr

Leu

Pro

160

Gly

Tyr

His

val

Thr val ser

Phe Pro Al a Val

val

Tgyg Val Pro
Asn H's Lys



260265270 Asp Thr Leu net Ile ser Arg Thr Pro A u val
275280285 Asp val Ser Hs Qu Asp Pro du val
290295300 Ay val Qu val H's Asn Al a Lys Thr
305310315320 Asn Ser T Tvr val

Asp 325330335 Trp Leu %é%z%w ol ;e
Leu 3h03¢yp350r Rt Adra ARG GGyl ethysLys Thr IIe ser Lys Ala Lys Ay Gn Pro
Arg 335360365 @ u Pro28Pn Val Tyr Thr Leu Pro Pro ser Arg Qu GQu net Thr

Lys 370375380 Asn G n val Ser Leu Thr Cys Leu val Lys @y Phe Tyr Pro Ser
Asp 383§90335400

Thr cys val val val
Lys Phe Asn Trp Tyr Val Asp
Lys Pro Arg Gu Qu G n Tyr

gsﬁ{gl}/f} |1 uThr val Leu H's Gn

S Cys ys val ser Asn Lys Ala

<211> 1413

<212> DNA

<213> Artificial Sequence

<220>

<223> Humanized heavy chain of M30

<400> 84

atgaaacacc tgtggttctt cctcctgctg gtggcagctc ccagatgggt gctgagccag 60
gtgcagctgg tgcagtctgg cgccgaagtg aagaaacccg gcagcagcgt gaaggtgtcc 120
tgcaaggcca gcggctacac cttcaccaac tacgtgatgc actgggtgcg ccaggcccct 180
gggcagggac tggaatggat gggctacatc aacccctaca acgacgacgt gaagtacaac 240
gagaagttca agggcagagt gaccatcacc gccgacgaga gcaccagcac cgcctacatg 300
gaactgagca gcctgcggag cgaggacacc gccgtgtact actgcgccag atggggctac 360
tacggcagcc ccctgtacta cttcgactac tggggccagg gcaccctggt gacagtcagc 420
tcagcctcca ccaagggecc aagcgtcttc cccctggecac cctcctccaa gagcacctct 480
ggcggcacag ccgccctggg ctgectggtc aaggactact tccccgaacc cgtgaccgtg 540
agctggaact caggcgccct gaccagcggc gtgcacacct tccccgetgt cctgcagtcc 600
tcaggactct actccctcag cagcgtggtg accgtgccct ccagcagctt gggcacccag 660
acctacatct gcaacgtgaa tcacaagccc agcaacacca aggtggacaa gagagttgag 720
cccaaatctt gtgacaaaac tcacacatgc ccaccctgcc cagcacctga actcctgggg 780
ggaccctcag tcttcctctt ccccccaaaa cccaaggaca ccctcatgat ctcccggacc 840
cctgaggtca catgcgtggt ggtggacgtg agccacgaag accctgaggt caagttcaac 900
tggtacgtgg acggcgtgga ggtgcataat gccaagacaa agccccggga ggagcagtac 960
aacagcacgt accgggtggt cagcgtcctc accgtcctgc accaggactg gctgaatggc 1020
aaggagtaca agtgcaaggt ctccaacaaa gccctcccag cccccatcga gaaaaccatc 1080
tcCaaagcca aaggccagcc ccgggaacca caggtgtaca ccctgccccc atcccgggag 1140
gagatgacca agaaccaggt cagcctgacc tgcctggtca aaggcttcta tcccagcgac 1200
atcgccgtgg agtgggagag caatggccag cccgagaaca actacaagac cacccctccc 1260
gtgctggact ccgacggctc cttcttcctc tacagcaagc tcaccgtgga caagagcagg 1320
tggcagcagg gcaacgtctt ctcatgctcc gtgatgcatg aggctctgca caaccactac 1380
acccagaaga gcctctcect gtctcccgge aaa 1413
<210> 85

<211> 471

<212> PRT

<213> Artificial Sequence
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Ile Ala val GQu Trp Au Ser Asn Gy Gn Pro Au Asn Asn Tyr Lys 405410415

Thr Thr

SN

Pro Pro val
Lys Leu Thr Val
FP1214 Sequence Listin
yr Thr G n Ly

><Zdulan Pz beavyPeHa R §8>mIdus muscul us <400> 92

<400>

85

Met Lys His
1

val

Pro

Thr

Glu

65

Glu

Thr

Tyr

Asp

Pro

Thr

val

Asn

225

Pro

Leu

Gly

Asn

50

Trp

Lys

Ala

Tyr

Tyr

130

Gly

Gly

val

Phe

val

210

val

Lys

ser

ser

35

Tyr

Met

Phe

Tyr

cys

115

Trp

Pro

Thr

Thr

Pro

195

Thr

Asn

ser

Leu Asp ser Asp Ay ser

Asp Lys Ser Arg Trp Gn Gn Ay Asn Val

Leu

GlIn

20

Ser

val

Gly

Lys

Met

100

Ala

Gly

Ser

Ala

val

180

Ala

val

His

cys

Fridfe

173 1

504

Trp Phe Phe Leu

5

val

val

Met

Tyr

Gly

85

Glu

Arg

Gln

val

Ala

165

Ser

val

Pro

Lys

Asp

Glin

Lys

His

Ile

70

Arg

Leu

Trp

Gly

Phe

150

Leu

Trp

Leu

Ser

Pro

230

Lys

Leu

val

Trp

55

Asn

val

Ser

Gly

Thr

135

Pro

Gly

Asn

Gin

Ser

215

Ser

Thr

val

Ser

40

val

Pro

Thr

Ser

Tyr

120

Leu

Leu

cys

Ser

ser

200

Ser

Asn

His

Leu

Gln

25

Cys

Arg

Tyr

Ile

Leu

105

Tyr

val

Ala

Leu

Leu

Thr

Thr

£ TOE

Leu val Ala Ala Pro

10

Ser

Lys

Gln

Asn

Thr

90

Arg

Gly

Thr

Pro

val

170

Ala

Gly

Gly

Lys

250

Page 53

Gly

Ala

Ala

ASp

75

Ala

Ser

Ser

val

Ser

155

Lys

Leu

Leu

Thr

val

235

Pro

Ala

Ser

Pro

60

Asp

Asp

Glu

Pro

Ser

140

ser

Asp

Thr

Tyr

Gln

220

Asp

Pro

Glu

Gly

45

Gly

val

Glu

Asp

Leu

125

Ser

Lys

Tyr

ser

ser

205

Thr

Lys

cys

val

30

Tyr

Gln

Lys

Ser

Thr

110

Tyr

Ala

Ser

Phe

Gly

Leu

Tyr

Arg

Pro

savemRi

Arg

15

Lys

Thr

Gly

Tyr

Thr

95

Ala

Tyr

ser

Thr

Pro

175

val

ser

val

Ala
255

Phe Phe Leu Tyr Ser 420425430

Phe Ser 435440445
Hs Qu Ala Leu H s
ro Ay Lys 465470

Trp

Lys

Phe

Leu

Asn

80

Ser

val

Phe

Thr

ser
160

Ser
Cys
Glu
240

Pro



Asn Tyr Val Met His 15 <210> 93 <211> 17 <212> PRT <213> nus nuscul us <400>
93 Tyr Ile Asn Pro Tyr Asn Asp Asp val Lys Tyr Asn Qu Lys Phe Lys 151015
Ay <210> 94 <211> 13 <212> PRT <213> nus nuscul us <400> 94 Trp Ay Tyr Tyr
Gy Ser Pro Leu Tyr Tyr Phe Asp Tyr 1510 <210> 95 <211> 10 <212> PRT <213>
Mus nuscul us <400> 95 AP2i-gedeqnceekiskingd(48d211e 13y Tvet Hi s 1510 <210> 96

<211;E1L Leu Leu G1y'G1y Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
260 265 270

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val
275 280 285

Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
290 295 300

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
305 310 315 320

Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp
325 330 335

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu
340 345 350

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
355 360 365

Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380

Asn G1In val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
385 390 395 400

ITe Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
405 410 415

Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425 430

Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe ser
435 440 445

Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser
450 455 460

Leu Ser Leu Ser Pro Gly Lys
465 470

<210> 86

<211> 1413

<212> DNA

<213> Artificial Sequence

<220> -
<223> Humanized heavy chain of M30

<400> 86
atgaaacacc tgtggttctt cctcctgctg gtggcagctc ccagatgggt gctgagccag 60
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gtgcagctgg
tgcaaggcca
gggcagggac
gagaagttca
gaactgagca
tacggcagcc
tcagcctceca
ggcggcacag
agctggaact
tcaggactct
acctacatct
cCcaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca
atcgcegtgg
~ gtgctggact
tggcagcagg
acccagaaga
<210>
<211>
<212>
<213>

<220>
<223>

<400>

87
471
PRT

87

1

tgcagtctgg
gcggctacac
tggaatggat
agggcagagt
gcctgcggag
ccctgtacta
ccaagggccc
ccgccctggg
caggcgccct
actccctcag
gcaacgtgaa
gtgacaaaac
tcttcctctt
catgcgtggt
acggcgtgga
accgggtggt
agtgcaaggt
aaggccagcc
agaaccaggt
agtgggagag
ccgacggctc
gcaacgtctt

gcctctccect

<212> PRT <213> nus nuscul us <400> 96 Al a Thr
97 Gn Gn Trp Asn Ser Asn Pro Pro Thr

15

FP1214_Sequence Listing(4312173_1).TXT

cgccgaagtg
cttcaccaac
cggctacatc
gaccatcacc
cgaggacacc
cttcgactac
aagcgtcttc
ctgcctggtc
gaccagcggc
cagcgtggtg
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtcctc
ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag
cttcttcctc
ctcatgctcc

gtctcccgge

Artificial Sequence

Humanized heavy chain of

Met Lys His Leu Trp Phe Phe Leu
5

val Leu Ser GIn val Gln Leu Vval

aagaaacccg
tacgtgatgc
aacccctaca
gccgacgaga
Qccgtgtact
tggggccagg
ccecctggcac
aaggactact
gtgcacacct
accgtgccct
agcaacacca
ccaccctgcc
cccaaggaca
agccacgaag
gccaagacaa
accgtcctgce
gccctecccag
caggtgtaca
tgcctggtca
cccgagaaca
tacagcaagc
gtgatgcatg

daa

M30

gcagcagcgt
actgggtgcg
acgacgacgt
gcaccagcac
actgcgccag
gcaccctggt
cctcctccaa
tccccgaacc
tcccegetgt
ccagcagctt
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccccggga
accaggactg
cccccatcga
ccctgeeccce
aaggcttcta
actacaagac
tcaccgtgga

aggctctgca

gaaggtgtcc
ccaggcccct
gaagtacaac
cgcctacatg
atggggctac
gacagtcagc
gagcacctct
cgtgaccgtg
cctgcagtcc
gggcacccag
gagagttgag
actcctgggg
ctcccggacc
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atcccgggag
tcccagcgac
cacccctecec
caagagcagg

caaccactac

Leu Leu val Ala Ala Pro Arg Trp
15

GlIn Ser Gly Ala Glu val Lys Lys
20 25 30

Pro Gly Ser Ser val Lys val Ser

Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

Page 55

Ser Asn Leu Al a ser

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1413

15

<400>



FP1214_Sequence Listing(4312173_1).TXT

Thr Asn Tyr val Met His Trp val Arg Gln Ala Pro Gly GIn Gly Leu
50 55 60

Glu Trp ITe Gly Tyr Ile Asn Pro Tyr Asn Asp Asp Val Lys Tyr Asn
65 70 75 80

Glu Lys Phe Lys Gly Arg val Thr Ile Thr Ala Asp Glu Ser Thr Ser
85 90 95

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val
' 100 105 110

Tyr Tyr Cys Ala Arg Trp Gly Tyr Tyr Gly Ser Pro Leu Tyr Tyr Phe
115 120 125

Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser Ala Ser Thr
130 135 140

Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
145 150 155 160

Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu
165 170 175

Pro val Thr val ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His
180 185 ' 190

Thr Phe Pro Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205

val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys
210 215 220

Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu
225 230 235 240

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 255

Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
260 265 270

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val
275 280 285

Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
290 295 300

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
305 310 315 320
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Asn Ser Thr

Trp Leu Asn

Pro Ala Pro

355

Glu Pro Gln

370

Asn Gln val

385

Ile Ala val

Thr Thr Pro

Thr
435

Lys Leu

Sser val

450

Cys

Leu Ser

465

Leu

<210>
<211>
<212>
<213>

<220>
<223>

<400> 88
atgaaacacc

88
1413
DNA

gtgcagctgg
tgcaaggcca
gggcagggcc
gagaagttca
gaactgagca
tacggcagcc

tcagcctcca

ggcggcacag

Arg
325

Lys

Glu

val

Tyr

sSer Leu

Glu

Lys

Thr

Thr

Tyr Lys

Thr Ile

360

Leu
375

Pro

Cys Leu

390

Glu

Pro
420

val Asp

Met His

ser Pro

tgtggttctt
tgcagtctgg
gcggctacac
tggaatggat
agggcaaggc
gcctgeggag
ccctgtacta
ccaagggccc

ccgeccctggg

Glu

Leu

Lys

Glu

Gly

Ser Asn

Asp

Ser

ser

Ala
455

Lys

Artificial Sequence

cctcctgcetg
cgccgaagtg
cttcaccaac
cggctacatc
caccatcacc
cgaggacacc
cttcgactac
aagcgtcttc

ctgcctggtc

330

Cys val

345

Lys

Ser Lys Ala

Pro Ser Arg

val Lys

GIn
410

Gly

Gly Sser

Trp Gln Gln

His Asn His

Humanized heavy chain of M30

gtggcagctc
aagaaacccg
tacgtgatgc
aacccctaca
gccgacgaga
gccgtgtact
tggggccagg
ccecctggeac

aaggactact
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val val Sser val Leu Thr val Leu His

Ser Asn Lys

350

Lys Gly Gln

Glu Glu

380

Met

Phe Tyr Pro

Glu Asn Asn

Phe Phe Leu

430

Gly Asn val

445

Tyr Thr G1n

460

ccagatgggt
gcagcagcgt
actgggtgaa
acgacgacgt
gcaccagcac
actgcgccag
gcaccctggt
cctecctccaa

tccccgaacc

ASp

Leu

Pro Arg

Thr Lys

ser Asp

400

Tyr
415

Lys

Tyr Ser

Phe ser

Lys ser

gctgagcgag
gaaggtgtcc
acaggcccct
gaagtacaac
cgcctacatg
atggggctac
gacagtcagc
gagcacctct

cgtgaccgtg

60
120
180
240
300
360
420
480
540



agctggaact
tcaggactct
acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaagcca
gagatgacca
atcgccgtgg
gtgctggact
tggcagcagg
daCcCagaaga
<210>
<211>
<212>
<213>

<220>
<223>

<400>

89
471
PRT

89

Met Lys His
1

val Leu Ser

Ser
35

Pro Gly

Thr Asn

50

Tyr

Glu Ile

65

Trp

_ Glu Lys Phe

Thr Ala Tyr

FP1214_Sequence Listing(4312173_1).TXT

caggcgccct
actccctcag
gcaacgtgaa
gtgacaaaac
tcttcctctt
catgcgtggt
acggcgtgga
accgggtggt
agtgcaaggt
aaggccagcc
agaacéaggt
agtgggagag
ccgacggctc
gcaacgtctt

gcctcteect

Leu Trp Ph
5

Glu val G1

20

Ser val

Ly

val Met Hi

I1
70

Gly Tyr

Gly
85

Lys Ly

Met Glu

100

Le

gaccagcggc
cagcgtggtg
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat
cagcgtcctc
ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag
cttcttcctc
ctcatgctcc

gtctcccggce

Artificial Sequence

Humanized heavy chain of

e Phe Leu

n Leu val

Leu

Gln

gtgcacacct
accgtgccct
agcaacacca
ccaccctgec
cccaaggaca
agccacgaag
gccaagacaa
accgtcctgce
gccctcccag
caggtgtaca
tgcctggtca
cccgagaaca
tacagcaagc
gtgatgcatg

daa

M30

Leu val

10

ser Gly

25

s val Ser Ala

40

Cys Lys

s Trp val GIn Ala

55

Lys

e Asn Pro Tyr Asn ASp

75

Thr Ala

90

s Ala Thr Ile

u Sser Leu

105

ser Arg Ser
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tccccgetgt
ccagcagctt
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccccggga
accaggactg
cccccatcga
ccctgecccc
aaggcttcta
actacaagac
tcaccgtgga

aggctctgca

Ala Ala Pro

val
30

Ala Glu

ser Gly

45

Tyr

Pro Gly Gln

60

Asp val Lys

Asp Glu ser

Thr
110

Glu Asp

cctgcagtcc
gggcacccag
gagagttgag
actcctgggg
ctccecggacc
caagttcaac
ggagcagtac
gctgaatggc
gaaaaccatc
atcccgggag
tcccagegac
cacccctecc
caagagcagg

caaccactac

Arg
15

Trp
Lys Lys
Thr Phe
Leu

Gly

Asn
80

Tyr

Thr
95

Ser

Ala val

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1413
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Tyr Tyr Cys Ala Arg Trp Gly Tyr Tyr Gly Ser Pro Leu Tyr Tyr Phe
115 120 125

Asp Tyr Trp Gly Gln Gly Thr Leu val Thr val Ser Ser Ala Ser Thr
130 135 140

Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
145 150 155 160

Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu
165 170 175

Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His
180 185 190

Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205

val val Thr val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys
210 215 220

Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu
225 230 235 240

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 255

Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
260 265 270

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val
275 280 285

Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
290 295 300

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
305 310 315 320

Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His Gln Asp
325 330 335

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu
340 345 350

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
355 360 365

Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380
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Asn GIn val

385

ITe Ala val

Thr Thr Pro

Thr
435

Lys Leu

Ser val

450

Cys

Leu Leu

465

Ser

<210>
<211>
<212>
<213>

<220>
<223>

<400> 90
atgaaacacc

90
1413
DNA

gtgcagctgg
tgcaaggcca
gggcagggcc
gagaagttca
gaactgagca
tacggcagcc
tcagcctcca
ggcggcacag
agctggaact
tcaggactct
acctacatct
cccaaatctt
ggaccctcag
cctgaggtca
tggtacgtgg

aacagcacgt

Ser Leu

FP1214_Sequence Listing(4312173_1).

390

Glu Trp

Pro val

420

val Asp

Met His

Ser Pro

tgtggttctt
tgcagtctgg
gcggctacac
tggaatggat
agggcaaggc
gcctgcggag
ccctgtacta
ccaagggccc
ccgcecctggg
caggcgccect
actccctcag
gcaacgtgaa
gtgacaaaac
tcttcectett
catgcgtggt
acggcgtgga
accgggtggt

Glu

Leu

Lys

Glu

Ser Asn

Asp Ser

Ser

Arg
440

Ala
455

Leu

Lys

Artificial Sequence

cctecctgcetg
cgccgaagtg
cttcaccaac
cggctacatc
cacccagacc
cgaggacacc
cttcgactac
aagcgtcttc
ctgcctggtc
gaccagcggc
cagcgtggtg
tcacaagccc
tcacacatgc
ccccccaaaa
ggtggacgtg
ggtgcataat

cagcgtcctc

Thr Cys Leu val Lys Gly
395

Gly GIn Pro
410

Asp Gly Ser
425

Trp GIn Gln

His Asn His

Humanized heavy chain of M30

gtggcagctc
aagaaacccg
tacgtgatgc
aacccctaca
agcgacaaga
gccgtgtact
tggggccagg
cccctggcac
aaggactact
gtgcacacct
accgtgccct
agcaacacca
ccaccctgcc
cccaaggaca
agccacgaag
gccaagacaa

accgtcctgce
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Phe Tyr Pro

Glu Asn Asn

Phe Phe Leu

430

Gly Asn val

445

Tyr Thr Gln

460

ccagatgggt
gcagcagcgt
actgggtcaa
acgacgacgt
gcaccagcac
actgcgccag
gcaccctggt
cctcctccaa
tccccgaacc
tccecgetgt
ccagcagcett
aggtggacaa
cagcacctga
ccctcatgat
accctgaggt
agccccggga

accaggactg

ser Asp

400

Tyr
415

Lys

Tyr Ser

Phe Ser

Lys Ser

gctgagcgag
gaaggtgtcc
gcaggcccct
gaagtacaac
cgcctacatg
atggggctac
caccgtcagc
gagcacctct
cgtgaccgtg
cctgcagtcc
gggcacccag
gagagttgag
actcctgggg
ctcccggacce
caagttcaac
ggagcagtac

gctgaatggc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



aaggagtaca
tccaaagcca
gagatgacca
atcgccgtgg
gtgctggact
tggcagcagg
acccagaaga
<210>
<211>
<212>
<213>

<220>
<223>

<400>

91
471
PRT

91

Met Lys His
1

val Leu Ser

Pro Gly Ser

35

Thr Asn

50

Tyr

Glu Ile

65

Trp

Glu Lys Phe

Thr Ala Tyr

Tyr Tyr

Asp Tyr

130

Lys
145

Gly Pro

Gly Thr

.agtgcaaggt

aaggccagec
agaaccaggt
agtgggagag
ccgacggcetce
gcaacgtctt

gcctctcecect

Leu
5

Glu val

20

Ser val

val

Met

Gly Tyr

Trp Phe

Gln

Lys

His

Ile

FP1214_Sequence Listing(4312173_1).TXT

ctccaacaaa
ccgggaacca
cagcctgacc
caatggccag
cttcttcctc
ctcatgctcc

gtctceceggce

Artificial Ssequence

Humanized heavy chain of

Phe Leu

Leu val

val ser

40

Trp val

55

Asn Pro

70

Gly
85

Lys

Met Glu

100

Ala Arg

Gln

Gly

Ser val

Lys

Leu

Trp

Gly

Phe

Ala Thr

Ser Ser
Gly

Tyr

Thr
135

Leu

Pro Leu

150

Ala
165

Ala

Leu

Gly Cys

Leu

Gin

25

cys

Lys

Tyr

Gln

Leu

105

Tyr

val

Ala

Leu

gcccteccag
caggtgtaca
tgcctggtca
cccgagaaca
tacagcaagc
gtgatgcatg

daa

M30

Leu val

10

Ser Gly

Lys Ala

Gln Ala

Asn Asp

75

Thr
90

ser
Arg Ser
Gly Ser
val

Thr

Ser
155

Pro

val Lys
170
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cccccatcga
ccctgecccc
aaggcttcta
actacaagac
tcaccgtgga

aggctctgca

Ala Ala Pro

val
30

Ala Glu

Ser Gly

45

Tyr

Pro Gln

60

Gly

Asp val Lys

Asp Lys Ser

Thr
110

Glu Asp

Pro Leu

125

Tyr

Ser Ser Ala

140

Ser Lys Ser

Asp Tyr Phe

gaaaaccatc
atcccgggag
tcccagegac
cacccctccc
caagagcagg

caaccactac

Arg
15

Trp

Lys Lys

Thr Phe

Gly Leu

Tyr Asn

80

Thr
95

Ser

Ala val

Tyr Phe

Ser Thr

Thr ser

160

Pro Glu

175

1080
1140
1200
1260
1320
1380
1413
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pro val Thr val ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His
180 185 190

Thr Phe Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205

.val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys
210 215 : 220

Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu
225 230 235 240

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 255

Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
260 265 270

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val
275 280 285

Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
290 295 300

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr
305 310 315 320

Asn Ser Thr Tyr Arg val val ser val Leu Thr val Leu His Gln Asp
325 330 335

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu
340 345 350

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
355 360 365

Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380

Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
385 390 395 400

Ile Ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
405 410 415

Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser
420 425 430

Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gln Gly Asn val Phe Ser
435 440 445
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Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser

450 455 460
Leu Ser Leu Ser Pro Gly Lys
465 470
<210> 92
<211> 5
<212> PRT
<213> Mus musculus
<400> 92
Asn Tyr val Met His
1 5
<210> 93
<211> 17
© <212> PRT
<213> Mus musculus
<400> 93
Tyr ITle Asn Pro Tyr Asn Asp Asp Val Lys Tyr Asn Glu Lys Phe Lys
1 5 10 15
Gly
<210> 94
<211> 13
<212> PRT
<213> Mus musculus
<400> 94

Trp Gly Tyr Tyr Gly Ser Pro Leu Tyr Tyr Phe Asp Tyr
1 5 10

<210> 95

<211> 10

<212> PRT

<213> Mus musculus

<400> 95
Arg Ala Ser Ser Arg Leu Ile Tyr Met His
1 5 10

<210> 96
<211> 7

<212> PRT

<213> Mus musculus

<400> 96

Ala Thr Ser Asn Leu Ala Ser
1 5
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<210>
<211>
<212>
<213>

<400>

1

97

9

PRT

Mus musculus

97
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GIn GIn Trp Asn Ser Asn Pro Pro Thr
5
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