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1 DESCRIPTION ANTI-BST2 ANTIBODY 5 Technical Field The present
invention relates to antibodies that bind to human BST2 antigen, and uses
thereof. 10 Background Art BST2 is Known to be a transmembrane
glycoprotein that is expressed at high levels in various cancer cells
including myeloma (Non-patent Documents 1 to 4). To date, BST2 antigen
has been reported to include several splicing variants (Patent Documents
1 and 5). Itis also known that of these variants, BST2D is expressed at
high levels in tumors (Non-paégﬁsjégmnt 1). Itis also known that
anti-BST2 monoclonal antibody éxhibits Cytotoxicity against cells by
binding to BST expressed on the cell surface (corresponding to the
molecular species BST2D)NNepppietPasament 2). Furthermore, there
have been attempts to develop antitumor agents that target tumor cells in
_vivo based on this principle. For example, the agents have been
Techniggdiiglistrated to produce a superior antitumor effect which is expected to
SThBlpRIs&R erastiGaie BmArg immMRAieldmice BraftechwitR N ETEN MYEIAMA] uses
thereofcells (Non-patent Documents 3 and 4). Patent Document 1: WO
1999/043803 Patent Document 2: WO 1998/035698 Patent Document 3:
WO 2002/064159 25 Patent Document 4: WO 2005/034994 Patent
BackerBlpguEent 5: WO 2006/008886 Patent Document 6: WO 2006/013923

-patent Document 1: Goto T. et al., Blood 84(6): 1922-30, 1994 )
m‘gﬁ?%ak%ﬁ?m&%&ﬁ %%Wes ?&Eyaepé%%lﬂé EigpRyEsheget high levels in
variousCamaen eall2 58858 8: 940180 (M@9phiont fientBasUnved). 3: Dzdke BST2 antigen
has beeflreftiRed RARNAd §9:864 l‘%‘?&n@'@ﬁi%?@&ﬁ%@%@ﬁgqiﬁgmﬁa Yt Blalso

t, Bloqd 92(s); 107, 1998. Disclosure, of the Invention 35 Problems to Be
ko QiS5G ADn o 10 ELAL SEEN) BETR IS JATAS S Bl
Documegpbytedifor dsmiarn BS T tamtigBA T® nohd anellistétokdelexhibits cytotoxicity
against cells by binding to BST expressed on the cell surface (corresponding to the molecular

species BST2D) (Non-patent Document 2).  Furthermore, there have been attempts to develop
antitumor agents that target tumor cells in vivo based on this principle. For example, the agents
have been demonstrated to produce a superior antitumor effect which is expected to shrink or
eradicate tumors in model mice grafted with human myeloma cells (Non-patent Documents 3
and 4).

Patent Document 1: WO 1999/043803

Patent Document 2: WO 1998/035698

Patent Document 3: WO 2002/064159

Patent Document 4: WO 2005/034994

Patent Document 5: WO 2006/008886

Patent Document 6: WO 2006/013923

Non-patent Document 1: Goto T. ef al., Blood 84(6): 1922-30, 1994

Non-patent Document 2: Ohtomo T. ef al., Biochem Biophys Res Commun. 258(3): 583-91,
1999

Non-patent Document 3: Ozaki S. et al., Blood 90(8): 3179-86, 1997

Non-patent Document 4: Koishihara Y. ¢f al., Blood 92(s): 107, 1998

Disclosure of the Invention

Problems to Be Solved by the Invention

To date, several splicing variants have been reported for human BST2 antigen, which
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Nucleotide sequence Amino acid sequence Length of amino acid
sequence Human BST2D SEQ ID NO: 1 SEQ ID NO: 2 (180) Human
BST2H SEQ ID NO: 20 SEQ ID NO: 21 (158) Human BST2HS SEQ ID
NO: 22 SEQ ID NO: 23 (100) Attempts that use antibodies recognizing
human BST2D, which is one of the splicing variants, to treat some types
of tumors such as myeloma have been reported. For example, 5

are listtadeldM1.24 antibody" is a representative anti-BST2 monoclonal antibody

that has been de&m stria ed to be therapeutically effective against ] _
myeloma. The "anti-FM 15 ASHEBEHy " WRPEAHHIRNEESE a Hidibefrapino acid

antibody using human myeloma cells as an immunogen. The subseguente
Hepitops prrlysis revealgdithaiihe "anti-HI\/g]E@%ImI@ley" recognizes;,
H amailpggg‘f' from p§t§?$ﬁg’té6t 127 (S%—Qél% NO: Zilf of human Bé#gb
Shown'in Q ID NO72. 02 mino act &gé}fl@e this region i >8)
Hugjgg B BHUman BSTRHENE: 2P An antiSédy Aakidy 38ich (100)

antigen-recognition specificity is likely to bind to cells and tissues
expressing BST2H ag well. Specifically, for example, diagnostic tests may
GO B B TR A HO B MR eRprES S hafdbholicing
variantg gq oeat smhéymrgf tevausedh @isoybindm thaBSHR Rpregsing aaligmple,
“anti-HV DD G ARRGEYANARQLHiR IBURAN LA IABIRR AR AT has been
demon%%“a% tlﬁe%@pgeutlcally An objective of the present invention is to solve” )
LS RACEBat il o e Bfettnesb mKel pgse nt ivatiorh81a4 antibody
was esighbisiisl antibodies el spabifibatlyibindteltmenBSill anth isefinogen.  The
subseqiRBrepitWeans Jos aRling e ke bkﬁm%ﬁ@ 1The presen VIO amino acids
dto ahu &4 patxlrcl)n

f s#)eculﬁf;? thit when administere man, non-specific_adsor
O™ PRY AR 24 A Sy by R S o bt D hRoronme SR By,  The
amino mdal/sequencearidithedgiood cincentratiomef the BBty may decrease.

TAYSat -a] nd antibadies that recogniz
B T D 4 M dpgels and
tssues RUPICRITEICOT Ll RS stubhesi firr lpréxemtampindracoonisleted they detect cells
expresyme KT 23 invediitim ﬁpegiﬁfzaﬂxpm;pgg_ﬁaagiﬂgsm ;%%@P@%&?T,%ecause it

: { S or.the .bindin twee aniino n
e i o U A R R B Y < decroased
when agplied therapratifiellint-A phieriinsoids duvest dhvimiepécificelts shitiomblem.
Specifitaltisanedjasiadatybt pteherpipyoridinonesivoTiae AseeifherntiBedies:ify bind

to hum&XBREISH 19 PIeYSHIdecrease in 30 the blood antibody level after

administration. As a result, desired therapeutic effects can be produced
even at an antibody dose lower than those of conventional antibodies.

MeaAdtefneSivieiya3herabtdhady enables effective diagnosis for predicting the
thﬁ‘[@BFe'ﬂgﬁt?H‘?eC};}%rs speculated that when administered to a human, non-specific
adsorption of anti-HM1.24 antibody by tissues other than tumors in the human body may occur,

and the blood concentration of the antibody may decrease. Thus, the present inventors aimed to
find antibodies that recognize sequences other than the epitope recognized by anti-HM1.24
antibody.  As aresult of dedicated studies, the present inventors completed the present
invention.

Specifically, the present inventors selected BST2 antibodies using as an indicator the
binding between BST2 antibody and various splicing variants of human BST?2 antigen, and
successfully prepared specific anti-BST2 antibodies devoid of non-specific adsorption to tissues
as a target of therapy or diagnosis. The use of the antibodies is expected to prevent decrease in
the blood antibody level after administration.  As a result, desired therapeutic effects can be

produced even at an antibody dose lower than those of conventional antibodies. Alternatively,
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Specifically, the present invention relates to anti-human BST2 antibodies,
methods for producing them, and uses thereof as described below: [1] an
anti-human BST2 antibody that binds*o human BST2D antigen but does
not bind 5 substantially to human BST2H antigen, or a fragment
comprising the antigen-binding domain thereof; [2] the antibody of [I] that
recognizes a polypeptide comprising the amino acid sequence of SEQ ID
the antNQ@iy3srabidrefroent comprisitodbeantiggnHRindingdamamtaereof, [3]
a ' p ed using as an immunogen, a pepti omprising the
o e R R A g o o
producigtheruting arsmbecrieoeEbm hdvs, or a fragment comprising the
[1] amﬁﬂtigemdairgﬂéﬁg I Hiythﬁfetﬁﬁh i ﬂoamb @ﬁﬁd '?QYZD?&QQ%%&%%B‘E%IM
| in BST. tein as the aptibody of any of [1]to [3], ora. . )
Sumtmﬁ%g%&e%n}%%%?nnp%smg ﬁgt}a%‘?ﬁggﬁ?b%]a Iﬁa}g&g% é%‘é%ﬁ%?ﬁ’%ﬁ%ﬁ’é‘%‘ﬁﬁﬂb% pmain
thereofy any of [1] to [4] that is a monoclonal antibody, or a fragment comprising
[2] the theibbdpptiggnhaindiRg femaiRdhekgelidehamas 'ﬁ@%ﬁ%b@-{%ﬂi’sequence of SEQ
D NOpgogugq%é%{l%bndoma Bst'}ll'g#4LD dgﬁgilte under the accession
hu’_mE)er A - é%‘%qr SRRSO RUBRPPEIHG therettigen-binding
[3] an apsibrgy repast [rinEasmibotyoé ginvosside avmphisingahe dight ehain acid

sequenV@ARIEQJEDINT: COMRIERATICOR InofeRBicaPEE RRR N IRIONIRS b NO- 3, or
ences: -chain variable region CDRL: SGYYWN

amino acid.se 20 .heav r
a g e SRR 8 e Pl R,
[4] an aptSeBHEEN MvdRS theNRISEQAR MOH)? B ohsawy-teaintiexighitany of [1] to
[3], or AGRHEMEPRB: ﬁ@%ﬂge(éﬁ ipohkﬁlhg)c}&%ﬁmé&@&ﬂ”ab'e region CDRL:
1

RA. VSTS 1D NO: light-chain variable region o
5] the SR RERL B 'é‘ff B aaflon ARURR QAR pmprising the
antigenetRB1aQSYIEIRYED{SEQ ID NO: 9); or a fragment comprising the
6] a m ' g ;
el %%ﬁ%%%ﬁ?ﬁ%%ﬁy%?%“é%%ﬁ%ﬂg"%%aﬁé’v"{ﬁﬁéﬁﬁ%ﬁﬁ% cession
numbe 3 of GBS IR e dbrrantesaniHipdpain thereof;
[7] the amtilosty-bifidinghdsmbainy shetreinfa80 ljghachaitibadybivitie g @ishstitulion as CDR1,
coR2, deletask atklton, AN ahinReIlion gl ae.ar more amino acids in the

aptibody. of (A) or (B) below, which has an activity equivalent to that of the
aH%‘@’dﬁh%F(Wf’&P(\%ﬁ?gmmm%y%“%é V- eHairtind light-chain
varablechegions ddmpisenaSIFDRY [ HIRA N GBR R MR (OHONIDANO: 5); and
amung, a6l : : -ehai | regigr CDR1: SGYYWN
R T R SR RON05)

VISV CSERNKFVRIPSTIENR (SRS BNGSS)S htd YS YMH (SEQ ID NO: 7);
light-chain variable region CDR2: YASNLES (SEQ ID NO: 8); and

light-chain variable region CDR3: QHSWEIPYT (SEQ ID NO: 9);
or a fragment comprising the antigen-binding domain thereof:
[8] the antibody of [1] which comprises the heavy-chain variable region of SEQ ID NO: 11 and
the light-chain variable region of SEQ ID NO: 13, or a fragment comprising the antigen-binding
domain thereof;
[9] an antibody with a substitution, deletion, addition, and/or insertion of one or more amino
acids in the antibody of (A) or (B) below, which has an activity equivalent to that of the antibody
of (A) or (B):
(A) an antibody whose heavy-chain and light-chain variable regions comprise as CDR1, CDR2,
and CDR3 the following amino acid sequences:

heavy-chain variable region CDR1: SGYYWN (SEQ ID NO: 4);

heavy-chain variable region CDR2: YISYDGSNNYNPSLKNR (SEQ ID NO: 5); and
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4 heavy-chain variable region CDR3: ILGRGY (SEQ ID NO: 6);
light-chain variable region CDRI: RASQSVSTSSYSYMH (SEQ ID NO: 7);
light-chain variable region CDR2: YASNLES (SEQ ID NO: 8); and
light-chain variable region CDR3: QHSWEIPYT (SEQ ID NO: 9); or 5 (B)
an antibody which comprises the heavy-chain variable region of SEQ ID
NO: 11 and the light-chain variable region of SEQ ID NO: 13, or a

fragmentieompnikib teeiantyeRpINdHOMED thereof,dL0] an antibod;;
that binds.to the same epitape,in : | ' 1y O
[72%?%‘%, e R S s Aok toadt: 10
[1Ephreharmnatgtde sgjir G2 [ 101 IHIdS i6SER BAdEL andbody or a
fra@mﬁﬁa@@mr@@q@&ml ]Ibhqa}{gmg[i)mgm_ ?E@ﬁ%@l@j}lﬂ? )
i apy of [1] to [11] havin agajnst a ce essing hyman
() o i b 4 W TE SO B Bir0: 1T he
light-chgifgariailsdieg oph SRAEISED: [183] the antibody of any of [I] to [11]
or a ﬁdg@?/éﬂgoﬁﬁ%iﬁgwﬁ%ﬁf' ig@”-@%ﬁﬁﬁg%ﬂ%ﬁﬁ@@e%ggg_w gntige_n tohln thef
cell.surface, or. a,fragment comprisin en-bjnding domain thereof;
0T e B B Ot G HEP, Dt b EF)S 1 PRy of ey of 7] t0
[91, or g Aigarepricsrmprising the antigigehibiicitydemdhetemieof; [15] a vector
[11] thEaHRYHE RATAP ag_mt@gqumgamempm{%@g A é?ré%wn@comprismg
th tfrag_rqer&tmc%{né%rlgrf’%the antigen-binding domain thereof; 20 [16] a
© RS RSO et CoiRA %“ﬁﬂgm an expressible manner the vector of [15];
[12] thpratbedetbioah sorfdrddadinly thy ingtiBi06)agéianyaofd? bipieisarghiragmBST2D
antigezﬁ?;mﬂg%iélgsmﬁac%ﬁgg%@‘f@@?fﬁéﬂgcqaﬁ{ﬁﬁ@?@[%%%ﬁg%‘%%%ﬁ%%@%ﬁ%%gamﬁ
steps of culturin rapnsformed cell o i |
3] *h%?#gb&%f%%ﬂ &8t r&i@ e EhRiGER AR tHer e FomEan BST2D
antigencosftthe ceb fughee hybrifegmeiiatoprpdsicgshbenstiginobiypdihgrpeb[i fiaeof:

. i i i r
A L 11 U e o

. R
antigenspinding dofdth tybridoma of [ 19] and collecting the antibody from
[15] a thet@utareini? 4 palmettiodifds prociicmnthamnmtittbdiiotan B T2DspEcfia fragment

compri&aiRALdYn 'ﬁtbﬁf?ﬁ%%riﬁﬁﬁa?ﬁetﬁéf‘e%% 30 of. (1) contacting an anti-human
BST2D antibady with either or both of human BST2H and human

[16] 2 tEasiopRecoid oy eBsingnax BT sioamBATBsToDtepeERE ntibody,
{17] a raetaodifhupnaduBieg #io amfibetlyohavings ¢liher [0] bothtekthenterelipnsing the
antigenSPRAHPIRIAM thereof, which comprises the steps of culturing the transformed cell of
[16] and collecting the antibody or fragment comprising the antigen-binding domain thereof
from the culture; '
[18] a hybridoma that produces the antibody of any of [1] to {5];
[19] the hybridoma BST2#4LD deposited under the accession number FERM AP-21303;
{20] a method of antibody production comprising the steps of culturing the hybridoma of [19]
and collecting the antibody from the culture;
[21] a method for producing an anti-human BST2D specific antibody, which comprises the steps
of:
(1) contacting an anti-human BST2D antibody with either or both of human BST2H and human
BST2HS; and
(2) collecting, as an anti-human BST2D specific antibody, an anti-human BST2D antibody
having either or both of the reaction specificities of:

(1) not binding to human BST2H; and

(ii) not binding to human BST2HS;
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35 (i) not binding to human BST2H; and (ii) not binding to human

BST2HS; 5 [22] a method for producing an anti-human BST2D specific

antibody, which comprises the steps ®f: (1) immunizing a nonhuman

animal with a peptide comprising the amino acid sequence of SEQ ID

NO: 3 or at least five or more consecutive amino acids selected from the

amino acid sequence 5 of SEQ ID NO: 3; and (2) collecting the antibody
[22] a frothdhéonpabiinian animalieihii) B8 haryesting callsHandyaing ienprises the steps
antibody and collecting the antibody from the antibody-producing cells;
~ [23] a therapeutic agent for a disease caused by growth of a tissue
(1) impupiziagdg e BSTRE vHitigaspidichsompne skeasmancastidecquence of SEQ
ID NOngtedierhibeantibedyeebane ofitdl40 i3l an s LRGMERoAAILOMBHSIAL A sequence
of SEq%%ggnéggwding domain thereof; [24] a therapeutic agent against a

umor expressing human BST2D antigen, which comprises as an active

(2) collpgjivgithstaniébanyibouy brapoifrteniis] orfd Fagrhentcstnpridlnghbicing the
antibo@NEgeBoNRiNg demaindierenh [Rohiedneraprilimagent.of [24], wherein

e tumar is derived from a cell of bone marrow; 15 [26] the therapeutic
231 R S e Rt m&%&é&m@ e R DST2D
antigermydicheefaristsasirerapoctic agdamo t2 6l titledseit dhg nfyélomBl & or a fragment

comprigititiple pyelares: d28] & fiagnastic agent for detecting a tissue
uman BST2D antigen, whic es_the antibody of any

Xpressin : compri .

241 & G T AR AP SO A e G TR S B B erepiss a
an actigQifpgtdaitduostibadeof foy détddting 13 lomafregpressing prisianiBST2D
anﬁgergg;}ggﬁg W@g}ggﬁes the antibody of any of [1 ] to [13] or a fragment

comprising the antigen-binding domain thereof; [30] the diagnostic agent
125] e A5G A o RoCRRUBHBIN & AP EBRE ASRORS DEOE AHGrow:
[26] thelithgrapstidiagenttof [20], wherain tteettumodelévivbftdromca it off wfrzomarrow is
myeloBRIrow Is 25 myeloma; [32] the diagnostic agent of [31 ], wherein the

myeloma is multiple myeloma;, [33] a method for treating tumor expressing
[27] the, (hREaR RS 385 A ﬁﬁw"fﬂ%‘ﬁ’%%ﬁ@’@é‘)fﬁé StEp P SdmiriR@Fing the
[28] a dinghoxlic abemyfof §élcaifk3] tssadragmeasingdmprisi iy TRDamipen; Mihtihgomprises
the antfiOMAUT IA§T60f1 ARG 86 34 ﬁ§§£§&%@o%ﬁ?§% tﬂggﬂyle%c)@cPLgﬁaiE%?’&&xﬁ%n thereof;

fragment comprising the antigen-binding " domain thereof in prodtcing
1291 2 GRaRrsHcARTRAl ok IssERBA %%@f@%ﬂ&o@%&wéﬁ@}ma@w&%

comprisgierantibody of any of [1] to [13] or a fragment comprising the antigen-binding

of

domain thereof;
[30] the diagnostic agent of {29], wherein the tumor is derived from a cell of bone marrow;
[31] the diagnostic agent of [30], wherein the tumor derived from a cell of bone marrow is
myeloma;
[32] the diagnostic agent of [31], wherein the myeloma is multiple myeloma;
[33] a method for freating tumor expressing human BST2D antigen, which comprises the step of
administering the antibody of any of [1] to [13] or a fragment comprising the antigen-binding
domain thereof’ and
[34] use of the antibody of any of [1] to [13] or a fragment comprising the antigen-binding
domain thereof in producing a pharmaceutical composition for treating tumor expressing human
BST2D antigen.

Alternatively, the present invention relates to the use of the antibody of any one of [1] to
[13] or a fragment comprising the antigen-binding domain thereof in treating tumors expressing
human BST2D antigen. The present invention also relates to the use of the antibody of any one

of [1] to [13] or a fragment comprising the antigen-binding domain thereof in producing
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Alternatively, the present invention relates to the use of the antibody of

any one of [1] to [13] or a fragment comprising the antigen-binding

domain thereof in treating tumors expfessing 35 human BST2D antigen.

The present invention also relates to the use of the antibody of any one of

[1] to [13] or a fragment comprising the antigen-binding domain thereof in

producing 6 pharmaceutical compositions for treating tumors expressing
pharmitinaien BSE20sauigedr tutthetmaes tre e tunventiomIsovides,.

ods.f ting. (UmMors expressi uman BST2D antigen, whic

Frte B RO e bRy P i b e
BST2qnbgem)vgrehieagraent Berisnshgdmenisieden ibindivgiddrmairtitnsieof 28y one of
[1] to [Aoltheamapesdhecpresesth inveniien calairg: iy e ise |ithsrantibody of

an of [1 13] or a fragment.comprising the antigen-bindi .

S ot o e B e A o o1
[13] ormydpaansrd igomne ipras dstanvesniombna donuithéhase Dintdé gaotivgdyrobrs
expreséiny Bagof BYTor)l3loeA ragmenkcempiising.lagaptigeninding domaiRe of the

.._thereof in_produci iagnostic agents for tumors expressi uman .
antibo g T D R it SR AI S b6 B ERIGDASHEgpmain thereo
in prodysiagihegnanis sgsupr Sasthg ersrerpr 8 ST DuartigBA Ta Ehentigsdy, ilhichresent
inventi6QRHRIASiaRObasminsistndg R pate Bﬁ%ﬂé‘s%lﬁ%w%@@ | 9£’rﬁi%n in the
n

to [13] _or a fragment comprising the antigen-binding domain thereo

bods, o R SR O PO R SAGE B g one o 1] 0 13
or a fragizamh aesysah cobeapuisitoisniding datimgrttnecrsfexpressing human

BETZLiaalganR puiigh caaptl slemRlbadormiad |

any on I o{{ﬁ .to 1315)” a fraﬂftn?e%z%:ompris?r}?c%tie ant@%fé%%ﬁ%@%%ﬁgl
compo A S T S I Eah s A JEh M herie th scp o
formulgi;iggé}‘:\@ m\iﬂ:mibfrpfrabatesfﬂtoﬂﬁﬂthmﬁlﬁﬂmmrt&igﬁ@ﬁgtd't_agpﬂsiﬁg dgenitide-binding
domairf@lGetn %Iﬂ%ﬁ%ﬁé%&?@ﬁlg Q&?@ol@ %Qfént'ﬁ%rﬁhm@?ﬁﬁp\f%f_l invention

comprise the step, of. formulating the antibody of any one of [ ora
rlates s AR o B S S AR UGHRAFH HEASBPpTessing human
BST2Ipintigraceuticdibdy? kicbeptapliseantiatsp Efféenafithedniientidbolief any one of
td ' j ti-ht ifj hodies, The .
g BT R R iy
acceptghle CarSST2D among several 25 variants of human BST2. Human BST2
is known to include splicing variants such as BST2H, but the antibodies of
Eihe preasentinyention are substantially incapable of binding to cells
expressing human BST2H. Accordingly, the therapeutic use of the
aﬂfb&&r@&%ﬁmé%%amvm%%ﬁ%ﬁ@aﬁ%ﬁm fherilieamidbonisss lharantibodies
of the patdemtdncosee Alieifaiiebinte dagnegtessis aftha BRIboHiesb eral

variant?B?%éﬂwgn mﬁ%g??liﬁgc%q oeltgc ttll Re f}%is-rzvlgﬁeaé X Sach H BST2H
30 cells such as myeloma cells. Briet Description of the Brawings ’
but the antibodies of the present invention are substantially incapable of binding to cells

expressing human BST2H.  Accordingly, the therapeutic use of the antibodies of the present
invention can achieve therapeutic effects even at lower doses.  Alternatively, the diagnostic use
of the antibodies of the present invention enables more specific detection of BST2D-expressing

cells such as myeloma cells.

Brief Description of the Drawings

Fig. 1 presents diagrams showing the protein structures of BST?2 splicing variants.

Fig. 2 shows an assessment of the specificity of human BST?2 antibodies. CHO cell
lines with forced expression of two splicing variants of human BST2 protein, BST2(D) and
BST2(H), were prepared and assessed for the binding of anti-HM1.24 antibody and mouse
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Fig. 1 presents diagrams showing the protein structures of BST2 splicing
variants. Fig. 2 shows an assessment of the specificity of human BST2
antibodies. CHO cell 35 lines with foréed expression of two splicing
variants of human BST2 protein, BST2(D) and BST2(H), were prepared
and assessed for the binding of anti-HM1.24 antibody and mouse 7
antibodies #4LD and #19LD by flow cytometry. This figure shows the
antibocﬁss#mné‘smhﬁ FIeLDre sents gapbsshoviRgiesults oF CRCaassay afl.

use.anti 4LDa ains
o S A B ERL T BT o o
mouse B@t I—ﬂéa&wﬁ&%B%rm@ma@#ﬁ/edw@z@ee@%@mm&@) -CHO,
BSTz(HmHm@eaﬁ@ﬁmmm@auMdﬁea&mmgg@ WORhQUHIREWDRIDA RfItASd to the

cell WlthOOl 1 Iantlb y,al 37C.in the e,of ra b|t o
Cmmec%lfnﬁ (Ianmctl-:-n ts a e%%%l as cy?otg)l%(c:ety (5' 1)?}1;3% ! g‘”éi’%%% at37°Cin

the PEGWMQI?EEGI@WE}@@%%)%W‘G“HWWE pRisHsy/Mouse antibody

#ALR AChiaenis fabhy ﬂﬁ%ﬁgm?ﬁa?ﬁmawlﬁm 24 antibody, mouse

Xpressin e target cells u is
o S BTREath s bR TR e
The tarpgiiils PReddmBint DI Orseakege BE TR Retnd RRMEF226 ks, cell the
effecto_ll(_ﬁdﬂlﬁ Wi ﬁ@ﬂaﬁ/ﬁ?%@ ofie. @ﬁ%ﬂiﬁ%?‘%ﬁl\?q ok d%l #e &&ﬂa@ as a result of
e humaniz | a antibo S

el LA DRer Sorhn EE FS0an AL b nEdpmaized
antl-HW@érwﬁ@éaﬂé%(MMmmﬁuad)@dwmsaﬁm@d;o#tmD or #19LD. 15 Fig. 6

D@Fgeﬁt r@%@jﬂ%ﬁb@%ﬁ&fﬁ Nestesnstiettinghdelacing ssues

re t %9;9 hum T2 protein using antibody #4LD
immun, uspapuéfr: Ig‘?% t39 dy (lower panels). Fig. 7 presents a

grdighshwainty thviogaplumsbokisigge sulipoiVechtemmi bitiop dftéddtidgmecombinant,
His-tagBRORhRUERGredt B Wi CRIS- QL REM BB a5 Unsa RIows:ind ﬁ‘?ﬁag antibody
. ant| ody administration. 20 Statistical analysis was carried out b
(low tt's multiple comparison test using the tumor volume determlned on
thiiga st rraseofsmeamrehvevin g tuR «0100GEnE aBgBS Fign 8dmeasemisian of 41D in

mode! SIRPRMRWIRAHRE sUY e meveghok 4R -adminREIRd MOl BYSS administration.
Statlsni;@fé;gai with cells of ARH77 line. Statistical analysis was carried out by

RIS REPTREEY O o IROSH s Py ik S TRAE R R S SR fyemor
volumgidetbmrentibnrBkanaplels pb Prevdousiyeapdited<piom g vRHants of human

B §E2 Saﬂ}@&ﬁ@éeg%ﬂvgﬂo%@ Qhel SJIQ?V 'él‘?o%c gﬁﬁﬁg Lﬁ%ﬂ?ﬁ?s{%%d model mice

respectjve variants are shown in the follo ng SEQ IDs: Nucleoti
Erafied LR BRLB RARY o MSeqVEHcH FAABESF aHiineisd Seijiihaglan-Meier method
logrank test.  *:P<0.05

Detailed Description of the Invention

Examples of previously reported splicing variants of human BST2 antigen are shown in
Fig. 1. The amino acid sequences of respective variants are shown in the following SEQ IDs:

Nucleotide sequence  Amino acid sequence  Length of amino acid

sequence
Human BST2D SEQ ID NO: 1 SEQ ID NO: 2 (180)
Human BST2H SEQ ID NO: 20 SEQ ID NO: 21 (158)
Human BST2HS SEQ ID NO: 22 SEQ ID NO: 23 (100)

When preparing monoclonal antibodies for use in the present invention, it is possible to

use as an immunogen proteins comprising the amino acid sequence of SEQ ID NO: 2, or
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HumanBST2D SEQ ID NO: 1 SEQ ID NO: 2 (180) Human BST2H SEQ

ID NO: 20 SEQ ID NO: 21 (158) Human BST2HS SEQ ID NO: 22 SEQ ID

NO: 23 (100) 30 When preparing morfoclonal antibodies for use in the

present invention, it is possible to use as an immunogen proteins

comprising the amino acid sequence of SEQ ID NO: 2, or 8 fragments

thereof. The monoclonal antibodies of the present invention were revealed
fragmd@ts reeeaizeThoseRKRIEHAS SAIPRIISING e ArRibs: acldmrAUSRCS &f-8B& o
oo e e e B B

g en?lo can be Ore aret usmamtllln]gsaé 1pro‘:"t 8 a5 an immu aSS‘m anugen.

Thus, %ﬁ@@l@ﬁ%@ﬁ@rﬁiﬁé@@gwﬁﬁ‘@ prmmiwehnomméxc peemargammg Bfesaphoteins as

an imzapgsional antlbodles comprlsmg their antigen-binding domains. A
n bindin domaln redﬁrs to afragme t that

fr men

cg}%%r}?s?es a por 1N 1reess(fﬁﬁ TESFOF 1HE Hﬂaéﬂa%ﬁ? g BE MO b gprocional
antibocémQ@tamﬁiam@%nammn@mﬁoﬁwmxarﬁpfammmmmes
anﬂgex?%ﬁﬁ&ﬂ% %ﬁ&ﬁ%ﬁ%@ﬁ@ﬁ@%@%ﬂ&&ﬁ eI aRay PRin HgestiehOLintigen
bmdm é G ca%)bg %%d 10.as the ant’%}éﬂes of the preé?entl ve tlontb v i .

5 At tﬁ‘&é%’rﬁ%“ 188 P4 HHd FRA652 Eu Ry BRtibody Tragments
comprprwanedlbgepdpamr@mmmrgbmdmﬂt:xsakmmm dhmssoch bntilgélyan be used
as the frAgERISEAN BecanRliadeaa antibgsy.molascu L&ﬁiﬂaasz'}?a\g?n%%%@ﬁ@ $9ang

affln . Such frggments comprising.an antigen-binding domain can pe

b AR RS B o RO Bt By GEEN e G R

fragmeeis lvaigbie spFlirdeaampledantibledyl ¢ Sthradrments tgamyrisiigpartfinity.
arg&%rhlaga%gs%ﬁaﬁf&ﬁgwwgﬁﬁm%'aelﬁyfagcmeeam%éd%@omy by

ene encodi gt eantlgen ind ng domain. SpeC|f|ca antibodies
enzym@‘aﬁg Paeees ﬁhﬂ&ﬂ@@% by SRRHE ARSI o &‘é&@@ﬂ%@ﬁbwy
fragmapte sentrinviegtionareas oy mkth ey retainandee psarreditigeothingdingl expressing a
gene e%ﬁﬁ@&xe’zﬁft ﬂrﬁmsmwmﬁgm%@%m{@a qhainad sropah enavmals,

digestion which cleaves at 20 a specific amind acid sequence recognize
geﬂe“%@?ﬂ@@ﬁéﬁﬁ%%@?ﬁ%@ i 5 PLENTE 1BV iR 8sdAED A P RAkTsEmR cessary

antzgertdmmimgrmanyxieswed reglon of an antibody by genetic engineering

tePQP IJ %@h 9 %Qﬁ%&fﬁ%&) é %&*%v ? ;5 g Sﬁzc cleaves at
nt fr and

differe mthosef antlbo ments are als
2 specifie AT A ith EHUGHFR FRSOSBIA éish W&Htf’gen%ﬁ%ﬁﬁ“@?dmhﬁhmﬁ&ﬁie to

preparaaiiiastiy dfdbhe prsserbinyartiony dssioagrasitheyr Pﬁi@kﬁﬁhﬂ}?ﬁy genetic engineering
. antige rihermore, reshaped antibod
e L R o oo

antibody Fagspittidytsh amé B(8h Inarsadepinshidashinybaibassnents praxpiing the

anngenruaaimcﬂwa, @ﬁt@di@&dg&ﬁ&fﬂ@ﬁé%%ﬂ@ﬁﬁdﬁ,%@@ﬁQﬁ'eyfiﬁiuﬁethe

. for.exam him ntibodies,.CD anti S, sin ain
st B e B AR RS B ane
ﬁagmenbgﬁ@g{}myhga@m%§ngﬂ@g domain to a constant region are also 1ncluded in the

antibodies of the present invention. Thus, antibodies generated by genetic recombination
include, for example, chimeric antibodies, CDR-grafted antibodies, single-chain Fv, diabodies,
linearized antibodies, and multi-specific antibodies produced from antibody fragments. Such
antibodies can be generated from monoclonal antibodies or cells producing them by known
methods.

Subclasses of antibodies with strong effector activity are known. Thus, the therapeutic
effect of chimeric antibodies or CDR-grafted antibodies of the present invention can be further
enhanced by selecting subclasses with superior effector activity.

Proteins comprising the amino acid sequence of SEQ ID NO: 2 can be prepared as a

recombinant. For example, the nucleotide sequence of SEQ ID NO: 1 encodes the amino acid
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30 antibodies can be generated from monoclonal antibodies or cells

producing them by known methods. Subclasses of antibodies with strong

effector activity are known. Thus, the%herapeutic effect of chimeric

antibodies or CDR-grafted antibodies of the present invention can be

further enhanced by selecting subclasses with superior effector activity.

35 Proteins comprising the amino acid sequence of SEQ ID NO: 2 can be
sequenBERRARA S ABOOMANA:HIY, eXAABlew AR INYGIRINIHS REAURRR Qfence can be
ex re%sg%gD I;IO& 1 encogesﬂthte amdrilo E%(%Id 9 se(%gnée of SEQ ID NOAI nativelv.
RIS RECoTdngly BRR EOMPrisTh G SUCH 2 hALTRB S S EGTIETCR Ut pe /A termatively, it
is possiblptessediainganappropriatizvpaqttdatithosniuipre paretine dedisequence
compribfiiRith ABQIPEUVENG HcidsRORRIRIE 19 HIBAMARINHARPEAAR SEQ ID NO: 2.

oligopeptide that comprises an amino acid sequence comprising )
The a0 SRAUSHER RE U SR BT HeSE FEPRERFSeqnEHEERIF SEg S0 amino
acids, pikrahlg abotiné anlifembid sedsience to be selected as an immunogen

COBRKSARLEXAMRIG gré%ﬁpiMn?ﬁ{gﬁaﬂﬁtﬂm%x%?&i‘gdsomﬁ%%e&tide

.amino acids. As an immunogen jn the present invention, the particu
COmPIISES ALy A i BT B oS RISFISES TR R Ay geRy Se ddbmis SO etahenem{SEQ 1D
NO: 3)thelherhamaB FIPDSprpeififis egpence (SEQDMNAIR) adidesequence that is specific

to the AMIPARSIZRRRLAISIOMEINS 187R16.19) a0 A0ing ?&&ﬂéﬁ%@f@ﬁg%&ﬁ
O:2)and s

specijfic.10 t0.the amino acid sequence of BST2D (SEQ ID N
sequengy ?éaﬂlfﬁr?ﬁ%&ﬁ%ﬁ%&l&é@@&&&@ﬁ@é@%}%ﬁb@@mag&iéﬁ%}%ﬁ%ﬂfsﬁST2H

(SEQ IEpHEificdlipnthB $MiHS Mh@l@l.qf BSI&@e(SEQI&DON@p@Qﬂ@Sd:omprising
an amifubad gk @ B NR:43 Mars sRecifically: Qigenepidas scc%ggcﬁgé% AL amino

mino acid seiﬁence of at least five or more consecutive amino aci

) a . . )
acid seqUencef M e imin6! Aty Suerve 8t seofsrad cnmymogsiaupparing
human 43878 Bsspepifdfemeat ddies widgepréespiepatingnl5 ThmantRiS TR B skesifican

immunaé]&pﬂgiféo%ﬁ%é)ﬁ%ﬁ%i Q}ﬁ%%i QE‘idEQ u@ggft,ll%?e{(?dﬁ?og%g thsa ari]ﬂo acid sequence

immunogen may comprise an extra amino acid sequence Iin addition to
scloctegHgoi NG APicradeR AL CSBIidoce RTADSTED) RSy s it Sopeiigalis he
presentBiSERDospelaifts antifathdsIpepiticaliingdheti iesentismemiestefaiestiBodies, which
Comprigg%la%g%go&producing anti-ht_Jman B_S_T2D specific antibo_dies, vyhich
. comprise the steps of: 20 (1) immunizing a nonhuman animal with a

(1) Imnyupzie aaviReEng erdmshiblaReRideep BT SEle mivoaddyegnence of SEQ
ID NO:a3vinaraaisReatidnequrondising dhicadkiviefie MR FOPSRRUIMOAMING acids
N R
(2) collggting e roGuenose lefropthuean arimrbai(bbImdmgasimaatbbeyyfseducing
cells fréhethatianabi-pradidiogiag e 20tbae oA MB RSPt saguance

B L T —
alignmentefitheriyrng Aeidhieeisnees WEBRERAMBS TP dabilitSafmiaturesing
Clustal Bl @Rithm (http://www.ebi.ac.uk/clustalW/). The C terminus of mature BST2D
protein was predicted using the GPI modification site prediction program ((1) GPI modification
site prediction: http://mendel.imp.ac.at/sat/gpi/gpi_server.html; (2) DGPI:
http://129.194.185.165/dgpi/DGPI_demo_en.html; and (3) GPI-SOM: http://gpi.unibe.ch/).

Methods for preparing oligopeptides comprising arbitrary amino acid sequences are

known. Oligopeptides comprising a desired amino acid sequence can be prepared, for example,
by chemically linking amino acids. ~Alternatively, fragments comprising a particular amino acid
sequence can also be obtained by cleaving recombinant proteins comprising the full-length
amino acid sequence, prepared as described above. The immunogenicity of the yielded

oligopeptides can be increased by binding them with appropriate carrier proteins. Keyhole
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protein was predicted using the GPI modification site prediction program
((1) GPI modification site prediction:
http://mendel.imp.ac.at/sat/gpi/gpi_séf¥er.html; (2) DGPI: 30
http://129.194.185.165/dgpi/DGPI_demo_en.html; and (3) GPI-SOM:
http://gpi.unibe.ch/). Methods for preparing oligopeptides comprising
arbitrary amino acid sequences are known. Oligopeptides comprising a
limpetdesikey Ao acie seauedsesan He mepaﬁ@obef%wmemOmms

chemically linking amino.acids. Alternatlvel nts com rising a
iRl lnking am )i fragme

artlcu?ar amlﬁo gra slgaeueglﬁ%led(s:grﬁeé alnecfmbymlféar\lloﬁe The proten

of SEQdEbNBirfart prswsife wﬁmmm@f@ulla@m@w@ serivocecitesadsende,
admmngef@ar@ohmﬁs@wﬁr@mgeaf hiedowunegencifygf the yielded

tldes mcrea binding,them w ropriate c
@Pé?ﬁé) héim mpe fﬁg}ﬁ%gﬁgﬁm v?ncélps%%rﬁp ﬁ?ﬁlln%%%\g{s encoding
the m@@mh%@\ﬁﬁﬁ‘eeagéefa%ﬁ@iﬁw@’owmah@ benextistepn approprize amifalsxample,
DNA sEIPIIHPIZ 8t vl g H&H@@g&ﬁb‘ifﬁhﬁg@&i&n@ﬁ%@x 2 NOneRbAde Sequence

orse PG PIRBRGE oL MG U LIS 0. ey

inserti it dPMNAsd ntrarTs FppTaT ot Isxprasdenrycatwd and tapsiblendiehpresdingvith the
consthNAS encoding the amino acid sequence of SEQ ID NO: 2 can also be
an | no en and for example, gNAs com rlsm a nucleotide
o

& CHUIGYEYeT oF th R fiae Bfilg@bipecies
as the DG tqmemnafem@j ﬂramslﬁmmepbnmlsspsefﬁbasmﬂ fmmgnmpg&aimaanﬁm

mduce?d'9@@Q1@’céﬂ§%§ﬁ%§@%a§%@§e@g§ an3PRLaR! Ee\?ﬁ«pﬁ%ﬁﬁl%%\{ﬁgpésatﬂg animal to

b transf rmln éo?éells wijth the_10 construct. host cells for use as an,
¢ i o ?Hé(? OFESRASFHORT H%@dsarﬁ%ﬁmpéaée%%%dtﬁ@ S 5HAErising the
above podtenswanalzets wediasendsponses:spedifichowhe fateidix profein can be

transm@gbﬁ%g @&n&h’ikﬂ% @&Hﬁ&ﬁﬁ%&%ﬁ%&%ﬁ%g{%f %rfm@wh%gﬁ@ts are

erived host cells can used

as the animal to be immunized, rat
tranw&arﬁmagegmmmg igelld: cohiHFaMITHS PEmBRVBS R SHTe AT dgesvence
may bbexpsadedandihmembgers AsSBheymeinthem EXanles ol ctibnsmpenbighe: above

protei QAR iRiauadinthe.aming acid sequence of SEQ ID NO: 2 (the

transmembrane region shown in Fig. 1). Thus, proteins comprising the
arme 488 Selidehclberraiasel b sin ey Bl stisseaied paghe surface of
BST2Drerposaie frelttionSio delisaxplessinguiteaahoneupraieies Baothe BSD variants.

Thos, AYBLIVTHRRD AL B LP SRS AR ML O

T2D I1s presented on t e sur ace o xpr sing cells This
BST%@H%%%%H&W%M&W@& by%ﬁ’f@ﬂsrswe@aﬁémglbmgan be

obtainahfibegiastidobinslecyiarianisoliebitanBiddaRcma kacueneratess whellicator.
s are used a munogen. However, a

b e R R BTG svcin

antibodigy il eoreBEreVhRaRPA9EN indicator. 25 Specifically, the present

(1) conegnientpioviteIVElDds B Brodicaarit-buinan IRk B SPefied human
BST2HS; and
(2) collecting as an anti-human BST2D specific antibody, an anti-human BST2D antibody
having either or both of the reaction specificities of:
(i) incapable of binding to human BST2H; and
(ii) incapable of binding to human BST2HS.

The specificity of reaction between an antibody and each variant can be tested by the
method described later,

Any nonhuman vertebrates can be used as the animal to be immunized according to the

present invention. When preparing monoclonal antibodies, it is advantageous to use animals
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antibodies, which comprise the steps of: (1) contacting anti-human BST2D
antibody with either or both of human BST2H and human BST2HS; and
(2) collecting as an anti-human BST2D specific antibody, an anti-human
BST2D antibody 30 having either or both of the reaction specificities of (i)
incapable of binding to human BST2H; and (ii) incapable of binding to
human BST2HS. The specificity of reaction between an antibody and

for whizhdhyveitlamt dasibe jested dy theeavigthdehtescribes ien 36 Ahtidomas have

been eﬁ%@s‘ﬂé@@m %@&%ﬁ&%&?ﬂ%‘f& t@?a%%&@%égiggsim@ %ni e&:l such. Such
5

. .according to the present invention. Wheh preparing mondcloria
animalg qqp SdisscdtiRy davantsgisudndragacapirancationor Widiyants include, for example,
Freundybriciprea-fudiorfrarires sgowaeasily obtained. For example,

hypri established using cells derived from mice, rats, .

e e e Ay ey R Sty
numbeypkiEHisEIBT It eHe Prysehtiaddntah Muaiaatinneiuddyrisadkaniple 10
transfoﬁf%dﬂ!éﬁs@ﬁiﬁ@l@iﬁ;ﬂadlmmﬁf@ﬁ%@ﬂﬁu?% @eﬂgm@@ﬁfﬁxﬂgm?@@d

ultiple ti at three- to ten-day. intervals. An arbitrary number of .

At R e e RS e S ooty ot
Monocigrml patibedipiad bsirrersntivepien ta6 travisidrhbn edliiecting imstimocompetent
cells freachnimmeinizetion bAdiemativabe st k0 ieds SaneiallYIused Bils that produce
the d im unti%at&on witqr&?rotein or Pe tidﬁ.,,M no%lon antié?h%gie oﬁthe g

© oS fasent invention can-be JietHE by €ollSting imRTURSESHpafERt P BlRduce

antibodienitaimmens #ifaive been immunized several times and then cloning
cediscah RiRdesmplentesirec aninadieg, fHPBnotopeiam aalls Hefgsds. A
il to cells with the{albis't to,produce ntibodi%s i%mfg}un an!%]als. Such1 !
sl BSOS LTS LA STl HoP EAEABIE” oy St Bgonocions
antibodigsterstee prepimgievimmanstampeminneditivetiicesassiplledperobe established
(clonedNtibpeh ddnes efierRe A0 001REIBNAL A AROEIRS AR ReRSRRAFEG When a

. Il lati erived from a single cell can be established _(cloned).

I R SRS TSR o A FHBUCRRIE S e ARV Lms SirGHgs  Many cell
lines usafundoohypeatbmesiiglnd fusidnovith aSwbpraptiate belldingctodioiraoldoylization
efficieflTHyMaR el cines:Haeithiniiae, bidome 0GR A1 KN T ek tion of

cell lines h%\/e suyperior immortalization efficiency for lymphocytic cells,

cells that SpeesRISHoR GEHSHEYbndiid TRUTRARS: Mbfiranioe Lo RRidh 5150 behgoducing
cells, ctihblisecleekigdinti badyipsichc Fgrthdimarm, behesdaiming to obtain
a'ﬁ&?%‘ilﬁgﬁfég WERE £6/5oREIFNRS Jagking ?ﬁwmo-%ﬂg%aab&%&%ﬂly used
. be used. For example,” mouse myeloma P3x63Ag8.653 (ATCC CRL-1580
cell hﬂfs%%}ﬁw#m&am@gmﬁé%m Mt rrlisn ibthodemss firosearalat

preparggkliy. fidbyhgidain dsoarehgeameadiyecies; however, monoclonal antibodies can also be
obtained from hetero-hybridomas between related but different species.

Specific protocols for cell fusion are known.  Specifically, immunocompetent cells
from immune animals are combined with appropriate fusion partners to achieve cell fusion.

The immunocompetent cells include spleen cells and peripheral blood B cells.  Various cell
lines, described above, can be used as fusion partners.  The polyethylene glycol method and the
electrofusion method can be used to achieve cell fusion.

Next, cells that succeeded in cell fusion are selected using selection markers comprised
by the fused cells. For example, when using HAT-sensitive cell lines for cell fusion, cells that
succeeded in cell fusion are selected by selecting cells that can grow in HAT medium. The
antibodies produced by selected cells are then confirmed to have the desired reactivity.

Each hybridoma is screened based on antibody reactivity. Specifically, hybridomas are

selected which produce an anti-human BST2D monoclonal antibody that does not recognize the
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prepared by fusing cells from the same species; however, monoclonal

antibodies can also be 25 obtained from hetero-hybridomas between

related but different species. Specificlgrotocols for cell fusion are known.

Specifically, immunocompetent cells from immune animals are combined

with appropriate fusion partners to achieve cell fusion. The

inmmunocompetent cells include spleen cells and peripheral blood B cells.
epitopVafiauioeltidipesitaasdribed aboye: QaDbéuspy asHusionsrerst JHO 1D NO: 2.

ly. { fusi t
ki R T G e
BST213 apfagen: quthihrse feedbriminsier dbipadeer By4n dhamdtppend SES 1D NO: 24 as
bindingx&splén Weeneysin tnkATise nisitiieckelilihes: foo eeldusians cepisdhat or “lack of
oy e [ Il.fusion are selected by selecting, cells that can grow.jn s

abilicy FREESRRtL L R BRI ) B RO R AR of binding
to a potypiRde S PERB g RbceRipedpehierrges® ERRR MydntorvtE sheapehiod
descril@sedsn antibody reactivity. Specifically, hybridomas are selected which

pr%g%&%&?ﬁ%@%&%@sa H)rB ass%zg%r}rg e % 13/1 éf.aor}tikpnoﬁ%ét?fggf) Sg%%iﬁs W&l.prising

recognize epitope o 0 acC ositions

the ampng §5iHFAARSTEER! BEY DA D da ariybtitsimnmededtivg]t known to those

skilledantihediesmmdy easvie hyvidamasassotestadifartieinkingingioiumadhssay
BST2D antigen, and

n.for their lack of ability.to.recognize the epitope
(RIA)’O%)E& :05%%%%?%&%8&; SWH%Oén 5%@ n‘%‘?rt ention, the "lack of
abMiyaonedbgrlizesashepitipas drcladk & awilinjetonetbodnize Wibinpitopeck of
ability 3§ mﬁtﬂii?gm@'bpm@@dtgﬁe@egyr@&ﬁ%%mw@f@&ﬁ&i 9% %Bg%ﬂszﬁ? @nt methods
| comprisin e.aminQ.ac ce A . WILLD ...

that e e eIt AR iy VALIAG 5 T aSEgi o bilized
onto amefipigpoittsindiishpise polgpbetidwochpridiantithdyarmimg seidicenismos détected
with t@EﬁQi@d’%ﬁd&ﬂ%M&tﬁ@c@@ﬁf%%{lﬁlﬁB@ PN mgm%%%(@ni%k)

. iiea in the, art, suc S enzyme-jnke |mmqnos rnent ass ,
Hy b e R P PP A ST R EED PRI D TS Ut
microgigtenemotHesyviM a8 Bje cifi a2 Buchi gestho teintludeyidisexdrhgte,

hybridIEIRQHS SQEESIIRg deslark Hoiiy 10 Bind B2 0F MaRdsi9%o bind BST2H
testing the activity of blﬁnm%ng to BST2HS. In methods _that use ELISA wit|

: h :
ImmobiHZEH A8 ARBBHAA RSP B T2 B G E SRS PR HGEREIS RARRBATAL gutpody with
desiredhtoding appvayriatetsaideptrastepanddheriimanotibodika tiitddydioBRTRAD antigen
by this_t@g@}{jg[%@getected_ with the Iabel_ed antibod_y that recogniz_es

immunoglobulin of the immunized animal. Hybridomas producing a

mONORBHSE SHRRA earBasBREHR PrApiaIsHBy R merertisieidinding to

humad@ﬁﬁﬁﬁﬂizadbaishl&&m drsB e Hanvige Mandhpécifingtwallasdhienein, an
mtiboﬁw%yﬁéﬁaﬁlgr%@a%ﬂéz%gma MG RIPRRAWS %&H%%mégrs%%{anﬁauy |

i activity to bind BS immobilized on an appropriate solid phas
incapapigioh FoPHAS SRSFISIFRPECPABISCRIBHA BRABEay Witk hestreanidings substantially
incapahhtivityicdin & seléctagdfainhionecl A6l ZiAtiadie sctied bing ieB&T 28cribed
later, @ntigen

When the selected hybridoma is confirmed to produce a desired antibody by preferably
subcloning, it can be selected as a hybridoma producing a monoclonal antibody of the present
invention. Methods for measuring and assessing the antigen-binding activity of an antibody
include the above-described ELISA and other appropriate methods such as FACS. Methods
using FACS are particularly suitable for measuring and assessing antibody binding to an antigen
expressed on the surface of cells suspended in buffer or the like. Flow cytometers used in the
FACS methods include, for example, the following known devices:

FACSCanto™ 11
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by this ELISA method. Antibodies that bind to human BST2D but are
substantially incapable of binding to human BST2H can be selected as
described above. More specifically, ak3used herein, an 25 antibody
substantially incapable of binding to human BST2H refers to an antibody
substantially incapable of binding to cells expressing human BST2H.
Whether an antibody is substantially incapable of binding to cells
exﬂ&m%man BST2Il can be tested by a method described later.
lected hybridoma is confirmed to produce a desired antibody
by re era%i/ subclonlng it can be selected as a hybridoma producing
ﬁ%ﬁ@&’l@ﬁw%ml@bdy of the present invention. Methods for measuring
aridqmﬁﬁmg?the antigen- blndlng activity of an antibody include the
above-desgc bed ELISA hera Pro rlaqt ethods such as FACS.
Methods uSing I‘—nﬁ%gsare par icd ary su a ft measuring and

as8BEsing lahtibddytlsifdifig to an antigen expressed on the surface of
ce@ﬁggﬁggpd;egt)m buffer or the like. Flow cytometers used in the 35

?rcsn P(ﬁ@ﬁ%§g§&fg@<ﬂ%§g he following known devices:
CSArrayTM FACSVantageTM SE

F@@@aﬁ@%@@ﬁlh@@m@ﬁé} BD Biosciences products) EPICS

ALTRA HyRerRomhfayomiss kit QG (}élljchLADC EPICS XLADC

I Lab uant SC 10 l.are names of

RS es Pr LR THR A St T G gutibody
includ«a&wmy@ﬁplmtmmmm;ibmbwewfor%mmﬁ@t tméiimdshisdaesctivel cells
expresgﬁgl’ls,ﬂ:ﬂﬁt Bstestiaptingdy issreaei etk Wb £1H S RIESRIPY BRI 2DFITC 1abeled

d B 2HS and the tm ﬂl% s stained with an FITC-labeled
secon é&&ﬁ%%?éya B 4erdtog CRREPIR SHSSEER Rt sRynt are
determand] cwlhedUE SfaliBdEérMined asier). FAGS @atibor ¢BiBiodgibowes)o the cells
is refled 2@ BMRM ﬁh@fa‘%‘&mq}{twfg theeCollge ISt ?élﬁﬁ&?iqc' ﬂl%}fwgi?x?&f‘ﬁﬁﬁugh

eometrlc mean)o ained roug anal VSIS

intensi e., the value
mﬂlysﬁéfﬁ‘&%é%‘a‘di}é%‘“’ff §8ﬁW%@bP§R§§&?§ﬁ%@s) %J&@tfaﬁégwymﬁéiaﬁawmw of
an antibetyjtylothan @ptitredied/iblyitheismepre sditac Byettibaly ecanthefdesismel by

detem%ﬁﬂEQHé’vﬁﬁ‘i% gptﬁéggéﬁﬁéqr%g&ggrmining the value of the geometric

mIeﬁ'i ‘[]h'is method, whether an antibody is “substantially incapable of binding to
BST2H-expressing cells” can be assessed, for example, by the method described below. First, a
test antibody bound to cells expressing the BST2H molecule is stained with a secondary antibody.
For example, when the test antibody is a mouse antibody, an FITC-labeled anti-mouse
immunoglobulin antibody can be used as the secondary antibody. Then, the fluorescence
intensity on the cells is determined. When FACSCalibur is used in flow cytometry for
fluorescence detection, the resulting fluorescence intensity can be analyzed using CELL QUEST
Software. From the values of geometric mean in the presence and absence of the test antibody,
the ratio (AGeo-Mean) is calculated according to the formula shown below. The percent
increase in the fluorescence intensity resulting from the binding of the test antibody can be
determined from the ratio.

(AGeo-Mean) = [{Geo-Mean, in the presence of test antibody)] / [(Geo-Mean, in the
absence of test antibody)]

The geometric mean (value of BST2HAGeo-Mean) determined by the analysis, which
reflects the amount of test antibody bound to BST2H-expressing cells, is compared to the value
of AGeo-Mean ratio that reflects the amount of test antibody bound to cells expressing BST2D or
BST2H. The anti-HM1.24 antibody may be used as a control antibody.
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20 In this method, whether an antibody is "substantially incapable of
binding to BST2H-expressing cells" can be assessed, for example, by the
method described below. First, a test4ntibody bound to cells expressing
the BST2H molecule is stained with a secondary antibody. For example,
when the test antibody is a mouse antibody, an FITC-labeled anti-mouse
immunoglobulin antibody can be used as the secondary antibody. Then,

thexsflhernssencavafiviensity Qﬂiﬁ&ﬁﬁ@df I@%ﬂﬁ@fmme@uwaﬁ@?l;y itr;]capable of
. .. FACSGCalibur is.usegd.in.flow cytometry for fluorescence detection, Cw

B S oy SAT A AR oot DU OBy in binding
to cellyfprrsteng-Forh Ahbivalasieselly SOftemelmably F0themresprte iy 20%, still more
preferalﬂﬁ%b%&k@fntmﬁ‘}ﬁﬁ@f ils) Uﬂ%hll' Mﬁ!@b R@f@e(ﬁﬁl@@t@ﬂﬁﬁ?)ﬂ§d§ﬁﬁ?%kfﬁ%%g to cells

a.CC ot a OoWwWn pnelow. e percent Increase in tne .
expres g S NS A oL G e ST QAL e Db e fpeometic
mean) sedgaceidrstinindd froh el SeibwprGidesNienids ({Bbidwgemds) thelhe activity of
o e i alenmn s

ant C alue o eo- Nin¢ L.
e e S e s e v,
it is prefeTaHiexsrebsifiheeils, iscpereparsttththemalee8Sivh AGrer: Mebimsatiells, and
that th&@?@ﬂﬁ@ﬁ@%l@EH%E‘I;&{)E%%@EEHQQ% ReHpdi el aXRIRESINg BST2D

T

or.BST2H. The anti-HM1.24 antibody maybe used as a control antibody.
14 1R %@B?L‘E@rﬁﬂm (’)fg garg:‘}%%w}@ggéﬂm 1g95eclonal antibodies that

bind to'selhs taptiedbjrig Epdleand Mhdﬂagmﬁdgﬂef@dmﬁagingﬂﬁﬁ%bﬁbmibg nhth8ST2H
molectdS8%WigaRYalIR & de lesk ib&%ﬁg Q@ﬂ%@@@sﬁﬁ%@aﬂng Alternatively,

BSH2H is maximally 50%, preferably 30%, mare preferably 20%, still
Pfefeﬂﬁ%éofﬁfj%ﬁjr?&tfé%@?ﬁaﬁ B 55PN KBRS DB el bodis that
bind teerwtilsonkpiesbimgl BY AT blis Beesybe ssind Biacaiatde BSIRHS; thellowmplassing the
BsT2HOLdRtgMINIng the Geo-Mean value (geometric mean) is described in

CELL QUEST Software User's Guide (BD biosciences). The activity of

biRHTHY B kLS Sssiig VRS PR se andiaciethif ihaddarhe sremscaitopes as
the modhbemaelisimdieesiinlp the BET2H S pBGR2HyotHS pre2bhmolestile askites to
antibodlSEthIR 1%%3@1?&5%9%99%@9&“%& &6%85%&?&[%&@%&1@9 8P t% th%Srg 1P invention,

prepared using the same expression vector and host cells, and Fhatthe

and usgs,ihereafon TQFEsamRife $eshavivh st sierrahmenasient wikodtdithe present
inventifherenogeictonal antiliagieshokthizprese sédovact oN HIVIRIRRBROFIONSVR shown

: iRqdies; that, hi . ressing:BST2D and whose actiyity of

o SE indlii)ﬁg'%sl ce%{é}:(é;g%%?%@ﬁzﬁgﬁ% rl}]ec%[g S%ﬁlase ower ﬁwua?en&tﬁ%’gtaoﬁeﬂwuéeme of

consecyiGiRPMDATHI §Hs T dhp AsRiin gd reanmein T d80) prarsiveing the

extracditoinodmnainantibodiamotiie eipraeot iaﬂﬁ@ti@admhgﬁ&mgvsmﬁm%“ﬁ in SEQ ID
. ibedi 15 bind 1o _gells.expressin T2D but are sybstantj .

No:2 KRRl S0 0P e ARSI A A IS

binding-ofihe#nthe dindldrdedHiinlyeVitictd bitowri s aptabbunadhterpasanditions.
Alterngavrelg, RiIOPPRS-@%180) is recognized by the antibody of the present invention 41D, while

binding of the antibody 4LD to V(134)--—--Q(180) is not detectable under the same conditions.
Thus, monoclonal antibodies that recognize the epitope constituted by
EVERLRRENQVLSVR of SEQ ID NO: 37 are preferred monoclonal antibodies of the present
invention. More specifically, of the synthetic peptides constituted by a sequence of consecutive
amino acids selected from the amino acid sequence (47-180) constituting the extracellular
domain in the amino acid sequence of whole human BST2D shown in SEQ ID NO: 2, antibodies
that bind to a peptide consisting of K(47)---R(147) or E(133)---Q(180) and whose binding to
K(47)--V(146) and E(133)---Q(180) is undetectable under the same conditions are preferred
BST2D antibodies of the present invention.  Such antibodies can be prepared, for example, by
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the monoclonal antibodies disclosed herein. Specifically, the present
invention relates to antibodies that recognize the same epitopes as the
monoclonal antibodies of the presentlihvention, 20 and uses thereof. For
example, 4LD, which is a preferred monoclonal antibody of the present
invention, recognizes as an epitope the amino acid sequence of
EVERLRRENQVLSVR shown in SEQ ID NO: 37. More specifically, of the
the meﬂydm‘éldﬁecﬂeaﬂi@eﬁ)epnstituted by a sequence of consecutive amino acids

SelpRiec o115 AINOAGY SSRUSICe (IS0 CORSINg Mee, ety

lar domain I e amino acl ce o) e wnole

Whethee;s’f@ba@ﬁbaﬁyﬁlgssjhgsgtgmxtqpmﬁya:h@mt anidhesyrizeddiptingd by
assessiapitbadyofitherpPresent iiih\’ﬁﬁﬂﬁfg 4-Dewiile Rinspag otk @B&géﬁgﬁl%rﬁon the

K(47)--V(146).is not det er me cqr
Compeﬁieﬁ)atlve 2 él?()i E&JL 8) 15 re%::%(gj;b ég‘ OeS%r:l%c onfoafsfﬁ% BF&%%G
FACS.ifyenfisaratonssianral phselmgasrupdaaie mm@f oovEbnal agghyiof the
presenﬂ@k@ﬁﬂﬁ@@@&l@@@frﬁ@ﬁ@ﬁ Q?ﬁtdg‘?féﬁ swine ¢ lg%@kﬂﬁg{)ﬁﬁ‘s@\%ﬂ@ée antibody
at recognize ito itute
compel B O oL e AR RS A LG o T BFEslrvention, and
analyzgghintioh: Sweregdibe sisaliyebthe éymh@mﬁefm@on@tmté@cbysmfthe present
inventi%ﬁ%@%@é@fcﬁﬁfb%%ﬁé@iﬁﬁﬂﬁmm ﬁ@iﬁ@@%@l %chlm&@%zﬁﬁédceﬂs When

47- 180 onstltu tr C domaJn in the amino acid
the EAS RN G e P s B 9L g npon
addltlomaf bmmmeatpe m@dmgua@mﬂtmnzmi;bﬁdymﬁon@(aaemlr@(&ﬁ@)}mﬁihe

presenﬁ’\lﬁﬁéﬁ@i{‘ﬂ'@Qs@ééédl%“r&ﬁé«%%@ g 5= Q(180) is undetectable

er. the sam condltl ns are refer T2D antlb ies of the present

inb RGP AT BBl Rt A CWSI Blogldng assay.
Specifigrdihodswesdibadrgsiony, \biksteprastest HFidnbindstbihedane wells of a

m1€rot§&”ﬂ€?€ as Regiff Ef&ﬂ&%ﬁim% tﬁ peciically OI‘%IB%H% @ftgﬁaﬁ&m%déémpeutor

pitope with a different antibody can be tested b

aresthe s
amb@@?&%&?ﬁ%ﬁ@ﬁﬁ%ﬁﬂ@ﬁ%ﬁ%ﬂ@ RIS Asdete eplto B@(Wfﬁg a
monocknmﬁemmbm@nuﬁﬁ;d[peefmmmmﬁwrbbeme@mamabmdm@mgeﬂémtﬁd well is

reversdWolrefaRd ARSI @S %%ﬁ@)‘ty%f%% ggﬁdl@dtg cHst eﬂ{{%&?f 2Lt antibody)

signals are measured af er binding of monoclonal antibodies of

that copyRetisiy RIRAS foHie SRS KPHOBSINg BEF S I hb, SRR aé@eﬁm 51k
antibodyahali datelertibodypicympktitonathe tameceliscdidnéagtéd thitnonoclonal antibody

of the &&emﬁoamw@& MM&S@@%{H%%HE%Q%%? Qﬁ‘%@%@%ﬁﬁ%&

using the same method. Alternatively, monagclo odles 0

COﬂVETﬁFé%éH? ANy & e s %%ngwﬁﬁ&ﬁm the

amountedtindihgtbe Srrsiceiibodihenwiiie mitibidinadysislpedisrexptasing the BST2D

pmmmmonoclonal antibody of the present invention is changed upon addition of

a competltor antlbod{bthe competitor antibody and monoclonal antibody

of the apreuE iy entibrodreosaddasenald serdghrrdilel smrnsgitoprre-labeling
the antfbadperPerexfaiptxantmieincabubalitivebb iy SAn Sarpeaiersad crassviloclgngxidase
conjuggtr%esa?r%mogﬁg%%%%%gwg (S%irtgss g%%ﬁm%ﬁrs%agfo%gIﬁocﬁ%gségls% gs’ic"r}ézeDnzyme
labels such as peroxidase is called “competitive ELISA”. Antibodies may be labeled with other
labeling substances that enable detection or measurement.  Specifically, radiolabels and
fluorescent labels are known.

Alternatively, when the test antibody comprises a constant region derived from a species
different from that of the monoclonal antibody of the present invention, either of the antibodies
may be measured with a labeled antibody that specifically recognizes the constant region derived
from either of the species. Alternatively, when the antibodies are derived from the same species

but their antibody classes are different, the antibodies bound to a well may be measured by using



10

15

20

25

30

35

microtiter plate. After preincubation in the presence or absence of a

candidate competitor antibody, monoclonal antibodies of the present

invention are added. The amount of & ®monoclonal antibody of the present

invention bound to the cells expressing BST2D in a well is

reverse-correlated with the binding activity of the candidate competitor

antibody (test antibody) 20 that competitively binds to the same epitope.
antiboSpedificaysithaltyeateptie affirity biiesiaagody has for the same

eyt { e SACL AT HOL LD by InenANociRal AtIBosy g more

the present invention to wells immobilized wit cefis e>¥pressmg e
prefergblyesfevoiin, o Chahnding ahibgreenerana bantibp &y ekthsrbsay Wastben as
compatieé satnetspdio glel,cth&tg Eﬁs@éﬁrﬁiﬂ@i amomtrﬁfi bé@ﬁégﬁd&%tﬁaﬁﬁaﬁé @Bﬁ@%‘)ﬁfthe

. i llized with cells.expressing.the BST 5 protein. i

e B e G SR e P SR by the same
epitopAs JahBIRIY tRBAATEBONY FoheRapapIe ity bidia- Rissiedesiisdpiodsn hehe same
epitopéneasured using avidin-peroxidase conjugate and an appropriate

B B o e e RS SRR el Sk

as peroxidase IS ca competitive odie

exampigitHhe araibedirasdlidg aubEBihdesstihad ehewte detection or measurement.
Specifisaiyctedielabels anthJiiarescenidalyets MEHkNOMA AlIEENAIMENnt but also

.. when the test antihod mprises a cqnstapt region derived from .
i e e R AT e OEIGhal SAEBAY B U B e mulivalent

antibodigreintihichitibplohthentistnbiidngdaybanieasiwedmvithral mbdisdlent antibodies
in whi@D§thaeythat sasicaln 8aREnZasibn coRsRRLISqiaa dedvedge.from

either oftt ee)p%cites. Alternati é Wherbthe antib dlgéﬁa)re d%gﬁﬁd from

the Safe epeciedt KPS EASEEBH &Y G ArifipsLrasnt
inventiggund teferuéintibgdies mebidarder byansiny 116 anthsoitesflial spEitesdybed
below, ;%%9@&@@3@%&9%&%@;%’%%&5 b @,%S%ﬂggggﬁ%%%&g%g@%?ﬁﬁibodies,

. 0,.prefer at lea 0 o, and more _pre 0

Ghlme%é%ﬁaﬁasgﬁmﬁ%%PBR%’lﬁﬁtfb‘ ABIREENt invention as
(1) An eofipahedhoshbepindihgiactivityeiiewminediibla caritnel testprindyI@RIR CDRY,
and CTORS ARSEIIRSH %%B%Qd%&%&w%wﬁ@gﬂ{%ﬂwom{ﬁﬁ{édﬂ@%ﬁﬁgen-binding

d ,rfcr%r%pe tor antibody binds to substantially the same epitope as the
Oma{8H5Ronal antibody of the present invention or competitively binds to the
séiwsedhtdpefaﬁmﬂqu@mﬁmlblmSﬁiﬂﬁmmmp@a@me
meagsional2okibady f@é‘!&ﬁ%ﬂ?@:%ﬂ?@%ﬂ%ﬁ@@ﬂi&%}?&%ﬂﬁﬁ%ﬁ 5); and

described above. 10 As described above, the antibodies o
inBRINE AR BT RIA GRS MR 3 ORI AER U dliods. The
mlightalbainantiabtiesghbtHE R e SBASQRVEDS SYS MM INIRGIENNO: 7);

anthpdiendnuish ALl adisetRindtgdaranegg g ame, and
multivalent antibodies™ in which some or all of the antigen-binding domains
arc2birhaR rEab sdegigePR3: QHSWEIPYT (SEQ ID NO: 9).

(2) The antibody of (1) which comprises the amino acid sequences described below as the
heavy-chain and light-chain variable regions, or a fragment comprising the antigen-binding
domain thereof:

the heavy-chain variable region of SEQ ID NO: 11 and the light-chain variable region of
SEQ ID NO: 13.
(3) An antibody resulting from substitution, deletion, addition, and/or insertion of one or more
amino acids in the antibody of (1) or (2), which has equivalent activity as the antibody of (1) or
(2).
(4) An antibody that binds to the same epitope in BST2D protein as the antibody of any one of
(1) to (3), or a fragment comprising the antigen-binding domain thereof.
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Any antibody that recognizes BST2D can be used as the antibody of the
present 15 invention. Preferred antibodies include, for example, the
antibodies of (1) to (5) described befdfv. These antibodies may be, for
example, whole antibodies, minibodies, animal antibodies, chimeric
antibodies, humanized antibodies, or human antibodies. (1) An antibody
whose heavy-chain and light-chain variable regions comprise as CDR1,
(5) ThoDRDIANHBDRS: tHd Tolowihgankinoaacichsetimeheatbodya fragfrgnient

compn§9{§g§1§ %Qﬁ! @ggg%}agmgm%ggogomam thereof, heavy-chain variable

|on N (SEQ ID NO: 4); heavy-chain variable region
o ﬁ%’* ﬁ“?‘ﬁ%@ﬁﬁfﬁ“ﬁ%@d 5 Nesseyoar dbreainAriRdies without
alterativariabheirégidts C DR 3h BRGVSHP IR NI ) hgmegh@mﬁaﬂﬁbdﬁlbodment of

ant1bJ<%9{@§hfﬁ9§er§1@s%\{§iE§%XI%‘X(M%@’%&JI[?nmg% &(‘je% ﬂ%c 683 nore amino

ariable re SNLES (S N(g’ hain
acids ”%/3}?61%18‘%?58’&17 @b@@%ﬁ%ﬁ@?ﬂ(@@m@ W@ﬁ%é%(ﬁﬁfb@d%ﬁxampie
ant1bo(d1):s./\zhmﬁtmgrﬁpnse%ﬂﬁﬂ@mnmde&ﬁtdrﬁ@ﬁdﬁhﬁ%&@&ﬁﬁm&bﬁbﬂ\bﬁé 6&3%101‘@ amino

acids iDBRMSHAN 99—9@&3 el e ETARICY oa@??iﬁ%ﬁ%g @{ﬁ%%ﬁl%“%@ SRS Wfose

antigen-bindin omain there eavy-chain varia

heavy chigid) qpymaesses 1h5iRe RedseRRRT R Egidi ot SHPRI N @11@?01d
sequendand SHIIY reduliing @@RESMhStHHH@ﬂnd@lﬁH@@qﬁ&ﬁﬂB@ﬂS@@l@ NSedCDR3,

and Wh%(?ﬁ h?%ﬂﬂg{%o éj 1ng]§c élbo ?5)£%§E(§@&n andgo d R the amino

equivalent activit ast e antli odyo

acid seqaeeBEQAR) Ehifos R ES T @%@m@geﬁﬁémaywﬁwar}é(bﬁ as
CDR3'(1) @ (B}, outibJoagio (B xduspiisingtibe: aptigencliagipgidasnain thereoind%odies

t q¥ gf one of (1) to (5) which is a monoclonal antibody,
can be gﬁs ﬁgéﬁn%e%% co ‘%[rh ng the antigen-binding domain thereof. A preferred

eMBEHIntBat Srtihadrimoe Bt (ayiNaksatipeivindvelts siati ot inmblrquivalent
antibodsfteratign’ wqthem&ﬁ%ﬁv@f e ‘aglibeiasfahtahaeseeiRdePOvEn dﬁle that the

ST e T SRS R e apenencen

10N, an or I erton rrmore amino

cﬁotoxefatx&ﬁﬁaﬁfh@rsa@abw&m@dwag—medm@@mgntsfxém)tyuéAﬁaCéfaagm; cells
expresmﬂ@ﬁb@ﬁ@?’lﬁ%t@ﬁlﬁ@fﬂe%&ﬁﬁi'ﬁéﬁ@@erﬂﬂﬁ%ﬁm@dd't'on and/or insertion

id in the ntlb ich have quw nt .
E\?Qﬁy%r ?oégg%n u%%l)%aé%lt%zonﬁ J ég/s) PO IS?l QSG3K1 ﬁeé in the
art and ipladed dotbe girsheds SoQECaing mi&mpt@mmmm@camdﬂbﬁt toa
polypeSEIeNts @iaﬁﬁ& IBLHRsE RS GR%ZMBME%&P&% agitheegvenst Ly

comprises the amino, acid

h ligh
eqmvaie:rIf:f % etﬁ?: ealbf@éb R%ﬁ%ﬁ%%’é\é’é@r‘* gt iproducing appropriate mutations mto the
antibody using site-directed mutagenesis (Hashimoto-Gotoh, T. ef al. (1995) Gene 152, 271-275;

Zoller, MJ. and Smith, M. (1983) Methods Enzymol. 100, 468-500; Kramer, W. ef al. (1984)
Nucleic Acids Res. 12, 9441-9456; Kramer W, and Fritz HI (1987) Methods. Enzymol. 154,
350-367; Kunkel, TA (1985) Proc Natl Acad Sci USA. 82, 488-492; and Kunkel (1988) Methods
Enzymol. 85, 2763-2766). Alternatively, amino acid mutations may occur naturally.
Antibodies that are functionally equivalent to the antibodies of the present invention and
comprise an amino acid sequence comprising mutation of one or more amino acids in the amino
acid sequence of an antibody of the present invention are also included in the antibodies of the
present invention.

In such mutants, the number of amino acids that are mutated is generally 50 amino acids
or less, preferably 30 or less, and more preferably 10 or less (for example, 5 amino acids or less).

An amino acid residue is preferably mutated into one that conserves the properties of

the amino acid side chain.  For example, based on their side chain properties, amino acids are
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acid sequence of SEQ ID NO: 8 as CDR2, and the amino acid sequence
of SEQ ID NO: 9 as CDR3". Of the antibodies of (3) described above,
preferred embodiments of other antili@dies can be presented in the same
way. 15 Herein, the "antibody having an equivalent activity" refers to a
"functionally equivalent antibody". The "equivalent activity" or "equivalent
function” means, for example, that the BST2D- or BST2H-binding activity,
classif@ffipity. for BST2I13 or BST2H, or complement-dependent cytotoxicity

(CDC) or antibody-dependent cell-mediated cytotoxicity (ADCC) against

cAHTaRBCHRY IR G BETID plotdnlishing shrbétveen antibodies. 20
MetHogsoe intioducidg (Rukatene.ifitd ) alybe ptide ssade lknown to those

S@Hﬁﬂd%&f&@ﬁ(&,@g gto @%%Mﬁr{y hadsfer @rg E'yg polypeptides

functionally equiva a polypeptide. ’For exam ose skilled in the
arteHw 6Pé‘i§a1?é"§?ga}ﬂ¥ﬁ’6%9 ﬁﬁ%ﬂt?ﬁ&wné@uﬁ\’;‘éﬁreﬁh&!&%% AntpdA)iof the
prasant mmmm@ymmdmmmma&mwmqmmme antibody

' i ' -'[ 1995 .
SRR PSR SO RIS
@S%G@Wﬂﬁ%?ﬁé}hwsé?\aﬁﬂg@@ Riitleic ACIdS Res 12,
9%&:&%3&@&1@ Abnaid -LoitZabhini 98¢ MetRges FEmzyaol 1154,

T 0 I Acad Sci. USA. 82, 488-492; and
(The Ieﬁépsk%?%lg ﬁAdi]ﬁ %nzy(rgngl 3783066 ) ﬁﬁe natively, amino
adiel m&a%mmlw madifial amipmineidissaprncarns Suliagohemydeletion,
additioagaivalesiier e andbesties aldRempIaseRidNeIdien ant 3 BRIBBIISR @itnce are

knownzi1 %1%%'1% Seg Roloeica CO{%@{; rpg(r%gtlﬁnl?otﬁe £ ?;rocoﬁ?aﬁr%cad Ids‘f@A (1984)

€ amino seq nce o pr‘esent inventon are a

81, S6G7c)G6edinigieMnliiod Ssdid. ﬁ@g@mﬁméﬁﬂ&mewwéﬁmwn@&ﬁésoo
Wang, Aueibe! stienvhnozacitsithal sre mutaiaschdseaonaalbhaO@rine asils M. Acad.

S a ss.and eferahl or I SS for example, 5. .
Sci. Uéi (lﬁno ?c%é %&Qesgﬁg’s ﬁ?ﬁ) %:hf?r"l%ﬁ e reS| %IS pr%?éfg n?‘ﬁdf’afé%e ﬁﬁrgl likely
to be f%ﬁéﬁ‘ﬁéﬂ derisive saitespropetieenstithiéngrifinpelsiok stitle eﬁmn tmoamino acid

subs‘a‘aﬁl@dﬂ@%t@@&?%ﬁﬁd%iﬁ§@e@hﬁ%@ﬁﬁ@%@% Hﬂ@ 2Cigsr&e 8 a substitution
classn‘led 'Q drophohic amino acid

betweep A LEHRO BN BB %Afé“fﬁlﬁ &S C&H%f’ﬁ‘ﬁa‘ﬂé{ﬁﬁﬁéséémgn
hén/ﬂng atqymmmmécanamgmxwmubbmd&:a@bmga@ag baglimgring
techmdmsgi kXY Haria-soRia g Ride ahRIRR {Sy T AN 1Y dafba&e@%%%bmam

o S g St s (o) i e Vet e
hosts (msé}tmammg:@dl,e%ﬁ%lﬁ@(ﬂb&CM%a% laamiil, él“d&ﬁ?hﬂd\’fﬁi@]TIC
MONGRFEBRUIG-COTRIRIND Bide rhiAifa tHn he AR Wingdom by MACMILLAN
PUBLISHERS LTD, 1990). Specifically, such an antibody can be expressed by isolating cDNA
encoding the antigen-binding domain of an antibody from a hybridoma and inserting the cDNA
into an appropriate expression vector. There are known technigues for obtaining cDNAs
encoding antibody variable regions and inserting them into expression vectors, and then
transforming appropriate host cells with the vectors and expressing the antibody. There are also
known techniques for preparing chimeric antibodies by linking variable regions containing the
antigen-binding domains to the constant regions.

The present invention also provides host cells introduced with vectors of the present
invention. The host cells to which the vectors of the present invention are introduced are not
particularly limited, and for example, Escherichia coli and various types of animal cells can be
used. The host cells of the present invention can be used, for example, as a production system

for expressing and producing the antibodies of the present invention. The systems for
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10 (The letters within parentheses indicate one-letter amino acid codes.)
Polypeptides comprising a modified amino acid sequence resulting from
deletion, addition, and/or substitution%f one or more amino acid residues
in an amino acid sequence are known to retain original biological activity
(Mark, D. F. et al., Proc. Natl. Acad. Sci. USA (1984) 81, 5662-5666;
Zeller, M. J. and Smith, M., Nucleic Acids Research (1982) 10,

reducgfggeg%l%ﬁ%1W§%Iﬁﬁ%jjwr§%?@lg%:%g%ﬁﬁéﬁéﬁ% szﬂ%g 'I)‘he in vitro

produckigRXSIETS) TSR RANy U8 SEeRy Bflﬁ%)%ﬁxfﬁ@ﬁﬁtfe%ﬂ%%%?&l qﬂt@y to
béWbtainedipothecatncascid sBguaace coastining! theolaalyedisticedfinem! cells

can be G ARMRGACIAS SHDSHIHIPRFHRRNEELARINAIBAIS FARIQ ZLSE) 10 80 (J. Exp.

Herein, such a substitution between amino acids Wlthln an

Med. (BRI L5 GO DL B e B B Sl i 5B L. and Vero)
amphiltpaeseiis iffue ationp ke combpnanbapiiddies aredutadiby(§eRBtizo1, 358-340)), and

insect &ﬂg' ?@%&&Wtﬁﬁfn%%gfed&ﬁéﬁ%éﬁg S ant%t%ﬁﬁg&t&ﬂ é)referred

invention. To produce the recombinant_ant

are CHE)eHs ARTIGERA Tt AR G510, it GhUA GRERS DiASH M- h%gtﬁeaéwgm 7
4216-4828xnlé (CE¥IKAL {(’r&om@da&@ﬁdJSﬁiQSSW(L%Sm THERAPEHDI€211s are used

t
L G Ae—
into hogherile Bnsreusple-niF eI ﬁ@empéﬁt@daﬁtaqtﬁz BRdgédsatamgethods, methods
using cdﬁmtﬁtrhpf)ﬁjﬂrﬁ@OQ@Pf(Bﬂblﬁlhgbﬂmaﬁﬂ)Lﬂﬁ&ﬁtﬂgdﬁﬁ&’@htﬁl liper@mion.

%ﬁg&ﬂ%‘% ?Fss'ﬁﬂ %e %%mt GER gg%nnus grg é;‘fﬁ éf?r LI

S enc ing ant ariable regions an msertln Y into

Sacch aé%m@%@te\yé%f@rwrﬂ%eﬁt%mmﬁ@b appropridesiedicelienanamte
Aspergilggiongand expressing the antlbody There are also 30 known technlques
fowelpanng cghmeg ant odie Jinkin vanable rtea%p conltalnln

0 u 31 able.
antigen-

AInS o the constan? reglons $>'The presen?mven‘f .
Such bagéerigheol éﬁee%@t EelglinfroduestinitiME o RbTahendrEdbiftl mvlérrmtso possible
1o use Bderhesteels to which the vectors of the present invention are introduced

athnot gﬁrtlcu ok a%ymlte% and JCél’e &mﬂ% e |ch|§ coli tﬁg r%s mg

types o FaniRal Calis ¢an os eIt Bt
transfofpvansiers ealiusedused7 folootiipibe agtdapﬁmjct%meﬁmiems can be cultured

using ke¥pressinmand ma@tﬁeﬁg:atwfaflmw@egt R IBRRSEIH dRXeRIOHNIER 1, MEM,

o RTRISY POHEIC MRS e e S e
calf Sers%t@?ﬁ&.mH@&My&@fmmgﬂmrnedﬁmmhehmmﬁc céligemeral, such

cells arli@dulen axampRis AR CRlisaRiant sellsoanthiu oabcaliz FRRORIESEY is
s hosts, Such animal cells include mammalian cells (for example, CHO
change% élég

250 R SHTPIdBAT R85 845), COS, NIH3T3, myeloma, baby hamster
kﬂhew(ﬁnm)%t@é Lz predeveim)entimpdbiticred elisi¢foribrdaipies Xenbpisslated

from hQ@QUE JiRsigt ale MM&&%@@@)’L aRe %&4@%& Andsinseatiaglis,fr

example, SO, Sf2], and Tn5). Among cells, those particularl
homog%%%tg ﬂ?ody e ant}-b d)les can be separateci ané pur?ﬁgd us%ng cglnventwnal

separation and purification methods for antibody purification, without limitation. For example,
the antibodies can be separated and purified by appropriately selecting and combining column
chromatography, filtration, ultrafiltration, salting out, solvent precipitation, solvent extraction,
distillation, immunoprecipitation, SDS-polyacrylamide gel electrophoresis, isoelectrofocusing,
dialysis, recrystallization, and such.

Chromatography includes, for example, affinity chromatography, ion exchange
chromatography, hydrophobic chromatography, gel filtration, reverse phase chromatography, and

adsorption chromatography (Strategies for Protein Purification and Characterization: A
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are CHO cells deficient in the DHFR gene, dhfr-CHO (Proc. Natl. Acad.
Sci. USA (1980) 77: 4216-4220) and CHO K-I (Proc. Natl. Acad. Sci. USA
(1968) 60: 1275). CHO cells are use@@0 particularly preferably for
large-scale expression in animal cells. The vectors can be introduced into
host cells, for example, using calcium phosphate methods, DEAE-dextran
methods, methods using cationic liposome DOTAP

Labor&%%%?{ﬂﬁ%rﬂﬂﬂﬂﬂhﬁmaﬁiacﬁomHﬁgezaytd &?ﬁé@ﬂ% m"? ]E%ggr%ltory Press,

cells inclyde yeasts such as genus Saccharomyces, for éxamp
1996). g

B0 gRfemah aﬁaom%ﬂ%f‘emﬁ’egmﬁﬁ@S%H%gdg@ﬁe@afographys for
examples pEthillusdfBP BXamPlduihPAepedr il usiige rc%h&ﬂolgsa@ﬁ}pfﬁlﬂa@éqﬁ@tem A
columx??gﬁd %%%@@omns YRIRPRACIS Aﬁ!cﬁﬁﬁ% rg %ﬁ Tore dgﬁé%olilyﬁer D,

bacterial cells include E. coli, for exam JM10
POROS,aneh Sepliftosiorise Bmintilubline PT%@% ipEABtioR Al AR dies highly
pmxﬁeﬁmi;mgdeﬁtlplﬁﬁcﬁtt&ﬁﬁﬁbtﬁﬁﬂisthe resulting 20 transformants are cultured

'”P’&S&%éﬁn%% B Q&@j@%ﬁ%ﬁ@ ! ﬁ% fOfm i a0 %Cﬁ't“fe “&ia”l%fmed 0

known methods. Cu nimal cells ir or example,
other iymEggioielins RV geRbndag matwﬂmévlmwog@b@b@mmcenm%dtby
complanseiuritsigpierinn mgmﬁmmasmiﬂ%m z@@ﬁé Prefeuegophlihsieh
spect B B B S e TR R TS e
structugg,gh é‘%ﬁ&ﬁ‘?ﬁé@lﬁ n@&%@ﬂyﬁm%ﬁmweg obthetsredlardiverse,

while ﬂwf&g‘i&bﬁ@ﬂﬁ@d@l& @@ﬁ@ﬁb@ﬁ@@ﬁi@lmﬁ@ﬁ@@te@kﬂt@@hmﬁaf;@l@@élﬂcny
can als %gltggngl%erreﬁllbs (ms%d um, € et nd purified as a subst n%;lllg pure ¢
B R S B p e o regon o

aﬂoth%%@Wﬂlw1§é\§§rat%¥¢thﬁ@8p‘hr|fr@aﬁ&mmgmgd@ﬁ@cmmdg specificity of

nonhurRefifieatien N HoKS ind atlietnReteXAGRRIBL BRs the RN QHISR-GABIRSIS have been
estabhsslﬁ%arated and purified by appropriately selecting and combining column
romatography, filtration, ultrafiltration, salting out, solvent precipitation,

sovenmengeetishndhssianspahas ni@pmbqsit@hm @D Bepolydurylamigeent
inventigf! elegtopharesis Hsqpiaciiaincsing, idiehrissieeyaializalienaNshtibodies

such. Chromato ncludes,.for exa f|n|t chromato hy, ion
which S R A S 8ONGRSy S P aion,
polynugdsaides pi@ayedﬁm%{ﬁam faﬂnddadmptlgmebumin@m@aphwf such
monoc(&{g@@gjg@dﬁ@g Protein Purification and Characterization: A 20 Laboratory

o B S e g AR csent inventon

inciudq@é@fmqaa@l@sh@nqgmas it thgirah Wﬁfﬁ?lé}ani@}é)ﬂd&bﬁlmﬁsposned
under &98&&’5}2 HesBdor BRI EhramRRoraRlYy I961IR RIOEIL A CHIIRA0Broanism

peres R IS UL LS Aol el oot
depositipil lmdeﬁaanFBBMaBHﬂmﬂﬁdr was assigned as an international deposit under Budapest
Treaty. The deposition is specified by the following description:
(a) Name and Address of Depositary Institution

Name: International Patent Organism Depositary, National Institute of Advanced
Industrial Science and Technology

Address: Tsukuba Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan (Zip code:
305-8566)
(b) Date of Deposition: June 6, 2007
(c) Depository Number: FERM BP-10964 (hybridoma #4LD)

Monocional antibodies for use in the present invention can be collected from cultures of

hybridomas producing these monoclonal antibodies. Hybridomas may be cultured in vitro or in
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purified using such purification methods. Furthermore, the antigen-binding
region of a monoclonal antibody can be transferred to other
immunoglobulins. Antigen-binding regions in immunoglobulins are
constituted by complementarity determining regions (CDRs) and frame
regions. The antigen-binding 10 specificity of each immunoglobulin is
determined by its CDR, and the frame maintains the structure of the

vivo. A0YEERRINGING RAUR.EPR @%ﬂ%ﬁg%ﬁ%%ﬂﬁﬁ&%@cﬁﬁﬁ%&% RPMI1640.

diverse, while frame region amino acid sequences are highly conserved.
Immuwgf@*aﬂlﬁﬁaﬁﬁ@t%@emawhé&%@wg HERSRPRHARA s EHiHE e pants.
Thus, sxminolacitl sedpodirse fibte frestnianeveagioncah bnptbes-in uocigiotudinuch culture
i r rri igen-binding .specHicity of 15
P Gt o i e LA SR e Snply when

serumifeenedih Aciskbn BenpinegdiRrm s BRBlrararehodl prayak altal calf

serum desentie drabvdvefdabhiéousadin it peseattibvensaiuspesifically, in the
pr%ﬁ%@&&%ﬁ@ﬂ%af%é%@%ﬁ%@dt%%%m adl ecc*!l c%l@,”ﬁ' Qrclicl)ggla\{\i’rq ICH é)rgiomas into
conmprise immunoglobulins comprising antigen-binding regions ercode

the perPBRRiRAYHRY GerRduidonre s siltuspdittherneritoneal cavities.
Monodiotigemiiodiagare giansiaf suchh monaclonalantibacie smbiylidemasibodies can be

. ' ono al,antibodies that can.be, used in t resent inventi .
obir e Fom PR SCRATD ottt AOU R P bodies
may bgmagifikdapersteds apriepdesbsitargashPB@ORERM AP-21303 on June

6, RAAFodidheinteEnaiinsat Batapa1gadism 25 Depositary, National

Institute of Advanced Industrial Science .and Technology,.and.further .

R G R LS B mTor

mcludgwm lgziqﬁﬁ@@mgbgggs?gm@g@imigﬂmmm ggsg@@ﬁgil@tmd sequence of

SEQ1I (DG MRt 3d MR RS gRARIESY I0SIWIRD: 21, Such
b %ame: llglte at?g al. Patent Or gniswﬁ?iglosit%%.Naé)irge{gll gigﬂe olf,£ A

antibodt S B L, 7 SRR i Tk ARG Rt B ertain

conditicehteet BolyPEMiBigashiriviogikhbambarakid Japaen(Zipf Sdue II30K85 A6 whose

bindingth RS HlPEROSHIOR THDEHE aRRRd i@ﬁd@@ﬁ@&?ﬂ&rwﬁ by NtEBMis undetectable

der 1 P-10964 Isg%/bridorrl?[éMLD% %5 %l%aglon%ﬁ%] b%dles or use m%{?ﬁ [
under ie B IISHITR can BE SBHEUE SUSRFELSHIRS BB isie Pt denRyamele,
by trangferainmeadislont! antibogienigstoichmsanigs BE\AAkoceding Vitreuoinn 2d4d
sequenél Bf BIYONBORIGS Candpycuitered 30 HQ (ziRaRovR eUiuie @meRiuMintbody
bindi such as RPM]1640. Imé]rj?u %gl%gulgi%d from such hybrigomas are ¢

inding PRGRTHSteq YOI LGB ASIR R RGASE IR SRR P BREcs
antibogy ddedininteitidressiohe dprepared by collecting such culture
When an antibody that specifically recognizes BST2D is administered to a host
heterologous to the species from which the antibody was derived, the antibody is preferably
processed into a form hardly recognized as a foreign material by the host. For example,
artificially modified recombinant antibodies such as chimeric and humanized antibodies can be
used to reduce heterologous antigenicity against humans. These modified antibodies can be
produced using known methods. The chimeric antibody is an antibody comprising the variable
regions of the heavy and light chains of an antibody from a nonhuman mammal such as a mouse,
and the constant regions of the heavy and light chains of a human antibody. The chimeric
antibody can be produced by linking a DNA encoding the variable regions of the mouse antibody
to a DNA encoding the constant regions of the human antibody, inserting this into an expression
vector, and then introducing the vector into a host for expression.
Humanized antibodies are also referred to as “reshaped human antibodies”. They are

antibodies in which the complementarity determining region (CDR) of an antibody derived from
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supernatants, then purifying as required. Immunoglobulins can be purified
more simply when 5 serum-free media are used. However, media can be
supplemented with about 10% fetal ¢&if serum for rapid growth of
hybridomas and enhanced antibody production. Hybridomas can also be
cultured in vivo. Specifically, by inoculating hybridomas into the peritoneal
cavity of nude mice, hybridomas can be cultured in the peritoneal cavities.

a nonhMenoslenatanihesies e acauRulaieini aseie RS A8sKE antibody, and

enera[nongctleonalbz%rrl]e'g{bod|es can be 10 obtaine collecting SCIte then
s nyr A8 reqﬁ?r%BFQFﬁeu§?§I%r§J(ﬁ?3Wbcl CRAtBY e“?ﬂk?&}f &Y
desc“"@d@@@@fsgé@w@ predetyooretnmpurposeliant tb@drasagnay:dbemfmergn material.

Techni@hd® %}%@@5@%&&9@% rthadies of thedpresentiinventionthat

fa gte(:lflcal reco‘%nlze BSTza) include rri% nlf} k@ nal antibodies that

-TragmeRls SR SRR S S AR SHE SRR AR et bea g pgnpplonal
Antibopjey: ?@mmk@s prot@instssnipiidind tive, snineacid seglemiedf ISER ADtibody
Engine®&X ZAP@!&@&QM 6% CA1 iseiagingdgior example, by selecting

antibo, that bind under certain conditions to a polypeptide comprising
chimef R e O BB b A SRS RS T BECR A S BRRBIAGFGHA pody and a

constangahgieptde boshprisimgptiebainin(@ guid senuadManofISEQUDNDpRE RN,

Kodan$ifiogiesiable p@g&g@gﬁ%@gﬁdltlons More specifically, desired
CDR- @;}ﬁbome can be selected, for example 20 by transforming cells with an

FISE ARrERagichar Ehivies SRR eneRly triaming e bleRye bt host
immunSEGHHlinNGs Beon SRR Mid 2 ClHhdCompasitigiiiewcetsdn (Brpaiaiental Manual

for Ge@@gﬁfyﬁgm%gﬁ@gq@@@%éﬁgoyvqsmgmjs%ﬁt%g)?rFACS can be used

to compare the properties 0 anflbody blnggg ansformed cells.
whiHT S Rod i thed hekisisdmymaesghbrdsdrsdoseldmisibaraptadicity
againsttiosh 2% fettrologeis toftre: spepiesitomndricbddiesantibedybwasderbed,

nonhurdf3§ ﬁﬂﬂﬁﬁ’l%'ﬁn%fﬁ{&@@ﬁc%%ﬁﬁ%%&}%% gﬁy mo(??lo%ms%%gi? Sa?ly,

fqreign material by the host. For exam arti
transgepie Sangsi e dHeeE tiikshuman &gtém%gmﬁarﬁmaﬁi@alam%m@@wmm

for prothecingédieuentivediet¢rsagousantyenigiiraoRinstdyman sTHeSE02).
ed us known methods..The chimeric
Humma B e e 2
asan a’éﬁﬁ%?ﬂgh%ﬁé%@?‘é‘?ﬁ%t%%ﬂ?fﬁéﬁbia AdRHUSRIsd R RIRERSuch as a
mwm;tmdtﬂwquammmmagmmaﬁg@ﬁdxﬂ&mmd X Isbﬁfparmmg using

IC _antl can roguce INKINg a
aman O T e e SRS SR
immungglobehivs ﬂ?@%@r@iﬁmeﬁb@?dhg phame Hoptanresilibd dYylresianty kvisahtNature 348:

552-55a11980[ SRR HAGAT, caadl, theR mgﬂﬂgﬁmﬁﬁheivmgm@ B3(Otsis- 602) The
b (ﬁ reSS|o 35 Humanlzed antibodies are aIS erred t as "resha
phage gis tTlg

N AntiDoGIeS . They Sre AMibodies Inowhl e BIEHERE fiman
lmmunaél@?ﬁmﬁgt@a@@gp(@m) onagadxhy@ﬁw@n\lmafmm@uammWn
immunbpReBMA] g@fe@&@@%@r@dﬂogﬁéh iR 9oealeRRAfBAURNARIon proteins with

proteins cons(%qxtmg phages. The variable regions expressed on phage surfaces by phages

retain antigen-binding activity. Thus, phages expressing variable regions with desired binding
activity can be screened from phage libraries by selecting phages that bind to antigens, cells
expressing antigens, or the like. Furthermore, phage particles selected in this way carry genes
that encode variable regions with desired binding activity. Specifically, genes encoding
variable regions with desired binding activity can be obtained by the phage display method,
using the variable region binding activity as an indicator.

Antibodies used in the present invention preferably include antibodies having cytotoxic

activity.
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general gene recombination procedures are known. When processed into
the molecules described below, it becomes harder for an immunoglobulin
to be recognized as a foreign materiad3 Techniques for processing
immunoglobulin molecules as described below are known. 5 -fragments
comprising an antigen-binding region that lacks a constant region
(Monoclonal Antibodies: Principles and Practice, third edition, Academic

Press Limited: &&8%{*%?@5% gm%ﬁvngs e&gﬁl cligal &QR{ ach, IRL

PRESS, 1996) -chimeric antibodies com aﬁ antigen- |ﬁd|ng
antiboﬁ‘é&%??%‘?%ﬁﬁs}i%ﬁ%ﬁ%?éﬁﬁ%%%%(é%ﬁét@%ﬁ fepIBlsBFaHsaendent cytotoxicity
(CDC)imrHgrag) divdin¢Expericpansal Matvial fof iGeoeniplaiessionridd. Kedaasha fers to

4 0 R-s tib in.which
e e e P A b cn on
the tar&fé@ﬁﬂrébl&éédmwwwef%ﬁﬁwemmmu@@y@wmﬁ@mbmd to the Fo
via Fcﬂ\ﬂm@d,rfor Gene Expressmn Kodansha 1994 (eds., |. Ishida and T.
Alt natively. obt, m tibodies that
have %%%r%gae%&le%gtg/ I:%n agal ﬁ%ﬁuﬁ%ﬁgs also novx?’n B?Sgcf(%a?'ﬁ’ ?mown

methods (§esnTanisyanrie. farTBet opkIRd wdmnnmﬂkmﬁa@hmmuﬁé@mmw@gw studies in
humani) AU g bMith, Mamamh 3nEHOR SRS M@&a?;pﬁﬁlf@@lgg))transgemc mice

intro Wi n,antibpd es arel tactical mune
o e R Y G e s agpered
6y Preezeﬁepnpée tml)s mm@emm@@mgma@sm can be
prp&%ﬁ@kmmagswﬁmmﬁ M@amum%&%o apAMpRAHIBRn onuclear

tlbo e dm| istere ition,
cels e B R e A SR Ty g
@) Pren@nﬁm@ﬁmmmmamgumcmcm|y genes for the variable regions of

Aib1 HABN RERIGY IR AR %%@@@%Qﬂmg‘n:?&l@&ﬁl%ﬂh@i@%fé% by
re

dﬂutmé.,ugrr plh%l‘(])(tjee(}:ﬁgll%w%%§ @%%Eg%&é S Thnege dsn

hage display
(3) Prepaeatiod ebiangrsedlintegrating genes encoding the variable regions of
hqnm m@%@@@%ﬁmﬁr@sﬂ@ﬁ%@ﬁ@ﬁ&lﬁ%ﬂﬁ&?ﬂ@%ﬁ%%rwed
RPMI d usin van% saﬁgfgu %gﬁg#r: genes as source Such varlable
Sa%pé 188484 DIRATHE R ﬁé‘%’r&%nﬁ&ﬁbce S
pﬁﬁj%%pﬂd’ﬁ@m&nammmehs iexpréssels orupifagecsusftlc e byepnagéisng the BST2

protem@ﬁ@"@a@f&!@%n%?‘ém activity. Thus, phages expressing variable regions

ire ing ctivity can be screened from phage libraries by
PR Aa0s BB AP R A BB AATBRe, o the

Ill@Dmelerm@mnp&agehymd!mﬂeg thelected inlthmivayt GBS Y Yemésodhatch at 50
Hywenqa&pg%/mbﬂmmeﬂe@ﬁsere@H%%lndl hﬁ%tvatxo&g%%%%@g@&%%eé added,

oding variahle regions with desired aCtIVIté alne

C
and th%ﬁ%%aa@a‘?éﬁ Ay hIHEADn HOHGRas AR URROFEiDN Bining uRavE b final
antibodpdinatartraboritibditiesdiseti(n tizgprdskniinvientionmpietendbisinglud€he culture

supemﬁ%i@%geeébﬁQéfié}:ga?%tpégﬁi&eadﬂy“amoum (experimental sample) of LDH leakage
from target cells due to the complement activity” is determined by measuring the level of LDH
in each culture supernatant using CytoTox96™ Assay (PROMEGA).

CDC assay is carried out using the following controls:
(1) experimental LDH release (cytotoxicity of complement against target cells);
{2) spontaneous LDH release from target cells;
(3) maximum LDH release from target cells;
(4) normalization control for the liquid volume after addition of lysis solution; and
(5) background level in culture medium alone (blank).

Mean absorbance for the blank of (5) is subtracted from each mean value for absorbance
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23 In the present invention, the cytotoxic activity includes, for example,
antibody-dependent cell-mediated cytotoxicity (ADCC) and
complement-dependent cytotoxicity 2€DC). Herein, CDC refers to
cytotoxic activity of the complement system. ADCC refers to the activity of
conferring damage to target cells when a specific antibody binds to an
antigen on 5 the target cell surface, and cells carrying Fey receptor

detenn(ﬁ@&r?é'ﬂ edt% %@?Wersﬁh@p ¢9dhe Jﬁfcu‘fﬁéﬁ%’c&gﬁﬁﬂé‘){o W@?&hs&ﬁ& formula:

D anti has ADCC or CDC can be assessed known

CDC( b‘h%saépggae é?(lﬁﬁ?fﬁe @t?ﬁ@ﬁ?%t&t%éq#ﬂw&maﬂd (mRaptenzclease

from tdrgetur(ologielstadiescimtinifans geditqr] Jobinie Caligan atealis Jelbhse from

target)]\@(ilﬁ)o& Sons, Inc. (1993)). 10 Specifically, first, effector cells, complement
solutlons and target cells are prepared. (1) Preéparatlon of effector cells

Gy BETSHS FAFFES R B 83K 1881RY DS RS §5H DRSTFEEPIGHO cells,
humanhﬁﬁﬂbmh}@lmd0ﬂbﬂmﬂéﬁbﬁ®m5m€iﬁotﬂf¢iﬁ3rimeIts%r:evaptatad Hemdmed plate.

An ant @sﬁ‘?%ﬁ%&@% il i éﬁé’éjd%?g RS a§t§f)etf;éecé8£cceel Pt 21)1 Pt“t‘Bai%} A The

of complemerit solutio omplement ns can

cells arﬁrta%‘aﬁﬂt bk BRI of! BocHycamasis @’M%a@dded in an amount
12.5, 26 diople rEnti (625 DA Rt ANEpeiteIGD Cmeditkad R) 1P rep atadiancal 48398t for four

c ells.or uman
w1 Bl SRS L B A S WMy, commens
sample) téﬁ%fﬁrtﬁ%é%%eala%rgat@@tw@ fQWESﬁW&@%XpéW@BSIS carried out
using dneitetiestatiadrankiceiedivithiaCyssgyencoding the BST2 protein and

dwggg&g{rg%u{ EA%QQCB@HIQ%% Ban b termlne the methS eq%

say iS carrie y ad ce SR

BST2Dyspeei S ondihegisgyob thanpagssot W@Wtﬁto a?gwféwtbuﬁwms@memvm@n

providdshaethbls fof acamplemen sgiionisaddad3 29BN %ﬂ'@t@@ﬁﬁ)i%e the step of
ba ed | & carbgg ddomde asin ubator at.37
admtmgt ﬁn O

TS, an £3 Of in %rt;or t\{\/o h% 31 fF th f
§n ll? y Concentratlon IS agjus ed 080T ggm H 67m| ﬂ% cgpam ereo
that bindhip SRR hatcurubsansieHakarmeeble ofdtiodied BB EARL reBtcmi tumors that

can be tfme@ atéexRREManiAheaEmpls) Gidalhisakatn st MRt wellT dE8IRd tumors
e com Ieme&t act|V|ty is determined by measuring the level of LDH in

mdude éﬁato toure supernatant using CytoTox96TM Assay (PROMEGA). 30
Cb@ﬂ@é%@y is carried out using the following controls: (1) experimental

LR dRieAseteiiadici-qheomplement against target cells); (2)

%nltaneo s LDH release from target cells; (3) maximum LDH release
from t rget T ?ﬂ}anormallzatlon control for the liquid volume after
a@dtmmcomg@fscttﬂummaand

Plasma cell dyscrasia

Myeloproliferative disorder

Of the above blood tamors, plasma cell dyscrasia includes myeloma, multiple myeloma,
and macroglobulinemia. The myeloproliferative disorder includes primary polycythemia,
essential thrombocythemia, and agnogenic myeloid metaplasia. Among these blood tumors,
myeloma, more specifically, multiple myeloma is a preferred therapeutic target. The antibodies
of the present invention are expected to be particularly beneficial when administered to a living
body, because they can specifically bind to cells that serve as the therapeutic or diagnostic target
in the body without non-specific binding to tissues that are not targets of the therapy or
diagnosis.

The present inventors revealed that the antibodies of the present invention have CDC
and ADCC. Based on this finding, the present invention provides tumor therapeutic agents

which comprise the antibodies of the present invention as an active ingredient. Furthermore,
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35 (5) background level in culture medium alone (blank). Mean
absorbance for the blank of (5) is subtracted from each mean value for
absorbance 24 determined for (1), (2§ and (3). Then, CDC is calculated
according to the following formula: CDC (%) = [(experimental release) -
(spontaneous release from target)] / [(maximum release from target) -
(normalization control for target liquid volume) - (spontaneous release

when s ¥olataeiNe 3O M@@?ﬂo%&%&%@%cﬂ¥ﬂmﬂ%§%ﬁv el fon may be
arget cells gBSiEZ D)-CHQ ﬁe S, .human mﬁz/gloma-derlve cell line o

used fffEiG S8) VA Y ReBff) inkd® %RWS- FYSLHE BEtRSHdtVRiten thf specifically
recognitiiBST2agelliledyiwohition isradd @S 308 finhitdntitodyadncantiationl Bfexpressing

BST2140 o/l cFbgncelsraresnaihaipd.a fe@sfﬁ’é SO IIMIES f&j&?elecg%%q{a%edlgy
2.5, 25, 50, or 100 times of that o

.. (PBMC) are added in an amount ( ‘ _
m‘)d’fyﬁgﬁgﬁ%%‘ﬁg’.o‘?i?é‘ T T A A b BB 7 T AR R Fellowing
substancB level in a cell supernatant is measured to determine the amount

(enpermeriah SRMACLAbRA IPRkaasiiiRm 1] Gellg as a result of

cytotoxjcity. ADCGassay Is,¢artjed out using controls similar to those for
t agil)ﬂ’éo Y&y Wariotks tJr%ergdgxpressing BST2D can be treated or
prévecrectbygadininidteingiBS TiARDespetifipatlitaecies of the present
[ ' ifi ' ion, - rovides methods for .
S e R R By e wsing
diunctRiFERsAR 1o pETRAE At naESF raBrERGRIBMsISg ene
antibodgrtigedibinglines duithabx theteotithaghisg toNBSHRR ﬁiﬂtt)b@ﬁaiﬁgl Qgi?d@dﬁélé/with
inding t -Blo ors that can be.treated . -
s e sent hoaa TS IR SR S haaoisotopes
using chAAHRS FRENRIZ HERATBpoRHREIMEFS. ZWicInesFEaN VRN Bptastie antibodies
using seyndrhane (Vi@ Shddatignangdymmphoma Chronic myeloid leukemia
P ' oliferative disorder Of the abave blood .
e Rl T, S e i an
antibody, o Hg BT ARt R riyets prolifeeniientisoFberimbiadiss pfithapyesent
inventi@ohumyiiianEASEDOAL Y o BacyEReEtiad 88 ARAIRRIG PRI ar, for treating
and prepn%ﬁtlp iRATANG, NCBE ?é‘;tggoé;é%%rsT gloma, more specifically,

e myelomais a preferred therapeutic {%rget. e antipodies SQ of
the B 8B gRfiRAsttio e ersspRidag s Geipasad enayhospsiitiahgineriiquid

preparaa'dmiEiiﬁi‘@iﬁﬁd@tﬁdiﬂﬂ%oﬁ?@ﬁtﬂ@ﬁ%&%ﬁttﬂﬁﬁzﬁ%hiﬁﬁﬁm(’ééﬂugﬁﬁf'ﬂ?ﬁga,?%u%xmnple,
. hat.serve as the therapeutic or. diagnasti tar%%&}smt e body withou
e AR 5 HOLhal A MO HOC A HrahPeRep gt Such
therapeutic agents used in combination include, for example, known therapeutic agents for

multiple myeloma. Therapeutic agents that have been used to treat myeloma include those

listed below.
Bortezomib Thalidomide Lenalidomide
Melphalan Dexamethasone Vincristine
Doxorubicin Interferon-o Rituximab

Furthermore, therapeutic agents for enhancing the effect of antibodies can also used in
addition to therapeutic agents for myeloma. For example, an immunopotentiating agent can be
administered as an agent for enhancing the effector activity, together with the antibodies of the
present invention.  Specifically, the antibody’s effector activity can be expected to be enhanced
by administering an antibody of the present invention in combination with interferon-y,
interleukin-2, interleukin-12, or such. ~ Alternatively, such an immunopotentiation effect can
also be expected with Toll-like receptor agonist including CpG oligonucleotides.

An antibody or fragment thereof that specifically recognizes BST2D, or an antibody
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diagnosis. The present inventors revealed that the antibodies of the
present invention have CDC 35 and ADCC. Based on this finding, the
present invention provides tumor thef&peutic agents which comprise the
antibodies of the present invention as an active ingredient. Furthermore,
25 when used for therapeutic or preventive purposes, the antibodies of
the present invention may be used after modification if needed. The

compraipediesahthepseaanhiveatianihalspaeiically . eaniZe1the, fom of a protein
?xtqla}ﬁggt%%r doc%ialn gf hu tan BS‘{ZD exhibjt cytotoxicity against cells _—

OF 8 PRLDTESSInG BETIDE THE RNGIART SHaTH R @??Eﬁ%ﬂbf’é‘é@iﬁﬁ%@%‘%ﬁﬁ :

When pech thelypotiaetisiets bgrsinimetitding itherefbtitodiessdth wyotoxieagents.

polynuskefi &Y INm AASRtRRCas thefallowin &HQ&E?%@%&?&'B%@ appropriate

seudomonas endotoxin (PE), diphtheria toxin, ricin _Radioisotopes:
promolEESRAT @/ TS VB KHEAALE Sgerta e T ARORh Y o150 be
arranggrhulithgelet©T oxihereanehising proteinsatayimedonsntbialanidaesliesd light chains

constiti@AMBNSIhersabriaush Héﬂ&glﬂwgﬁéﬁlﬁmﬁﬁ%ﬁgﬁ%’ %%Iecaﬁ.

fusjon proteins may be prepared by linking an y-encoding genes w
to%’g@%% G ENRIS SMBIRSAS H B figRapripdai@ssioTs badnitegusinssto cells.
When ademialistetaiowihiviig dimplectoattiedsdoinabelngantibodigainiired to living
PN e=Talle j ing a g m ticancer .
s BB SO e 8 i
may b S R AR NE R b RS h o dBe e b e lgainst
turnshsymvinicwdem pdisendsterdingibo dy ol g lpiegent ipvertiomastanaetiNeing body,

. ' T iodi -r [ on.have CDC and ADC
et i S VBRI ENRBR P coro.

fo 10 “ﬂﬁéﬁeWﬁW&%ﬂﬁS?&’%ﬁ’@ﬁ%@c%@é%@dd?uﬁf@?éﬁ& e flon pozgansfsiion.

Such vestastandjsobthiempsesent innesdinrisuaes asiasheranein 206Nd.liguid
pr l ; IS J of the present inventjon can he ,
B L B i e peceuscats

and mage BRIt ssiarIrRia pe e Ry ainerd warpasatopb adn ngsrdcsedt is

possiblintoaaibinatipexinaildeinion@xanilg ckMWRIBE RREUI L AGEMS, iRframuscular
BRSO OG0 TS SRS o o
tablets. Qi {hfididshid nkpraiadeishrsipasEbodineristinec Busddepiwiding on a
patientintggarasenfismimaly futheroraies Aneiapeptic agBotRIRmanaRsHY 16:s body
o eSS SRS s AR E L RIEAI U,
example, I mg to 50 mg immunoglobulin/kg weight, and preferably 2 mg to 10 mg
immunoglobulin/kg weight. The intervals between administrations of antibody to a living body
can be appropriately regulated so that an effective in vivo concentration of immunoglobulin is
maintained during the treatment.  Specifically, administration can be at one to two week
intervals, for example.

The administration route is arbitrary. Those skilled in the art can appropriately select
effective administration routes for treatment.  Specifically, administration can be oral or
parenteral. For example, antibodies may be administered systemically or locally by intravenous,
intramuscular, intraperitoneal, or subcutaneous injections, or such. In the present invention,
preparations suitable for parenteral administration include injections, suppositories, and sprays.
Alternatively, when added to cells, the immunoglobulins are typically added to culture media at a
concentration of 1 pg/ml, preferably at 10 ug/ml or higher, more preferably at 50 pg/ml or higher,
and still more preferably at 0.5 mg/mi or higher.

The agents for treating tumors of the present invention can be administered to a Hving
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administered as an agent for enhancing the effector activity, together with
the antibodies of the present invention. Specifically, the antibody's
effector activity can be expected to bg7enhanced by administering an
antibody of the present invention in combination with interferon-y,
interleukin-2, interleukin-12, or such. Alternatively, such an
immunopotentiation effect can 35 also be expected with Toll-like receptor

body bA4aH 'M%@d'%@ﬂ@l%gﬂﬁyﬁlﬁ%&ﬁ& A0 aotibady B iTaLme Rt ersation with
that Sﬁ)ﬁ@ﬁ)ﬁ ally rer)gnlzes BST2D or ei'rf]antlbod y 26 comprising at least

a pharracentiaally a6entARIG SHHERR e s I5ERAA RIERLY inl2gdRsTaReytic agents of
the preproteincaia polyheclentidecdneibllimdylitins auhb rapbidicagent dfithers,

preservRIRRENLIAENIAR AgAURShIUMOS en SHah A PRMBICIREHAR ISnclude Tactose,

administered, it is preferable to use a vector in which a_polynucleotide
citric agieSTRTIP 45T tBRS ISP IHIB USRS PUFRSSE HRdilh thie cBflfdIcieaR, vegetable oils,
and ethapgmopkyaté. 5 promoter so as to express the proteln of interest. Enhancers

aﬁ%é%ﬂ)égéﬂ ﬁﬁfﬁﬂ%e@ﬁ@aﬁ Ak Qﬁg’"%@aﬁs"ﬁa r@e& %ﬂ Mmory
eTien iR o

vectors carrying genes for the heavy and Ilqét chai

authotifigs AL iRE RATFHATETY KagsbIscoPERp PESSHY ?fllmﬁ?aaaa Bam%eﬂ‘?aéea@ls

mammMemndsmmmmmmsssmnmmmmﬁdamm admmﬂ}stﬁr@fmayiﬂy known

Pharm4B) %'”%&9}?&1&% WREn ffﬁég‘iﬁ‘egégﬁ‘gﬁ@eﬁ%'ﬁ rée 8&1 in the
\Y% 1es

infect cells when a |n|ste may minis ere

form Offﬁégg&reowélﬂ%ﬁ\?a% @?ﬁﬁ‘ﬁ g%ﬁa&%arﬁ%wmnéwdf@@zméw@owders or
tablets intrpYucechbiitedsuith vedilersand phesishiyineddond)ebdye(eXof¥ikction that are

used to dfggﬁﬁrmaéeco snadMInStElIg A IIRe Qﬁ%'a% BAsgiag gector o

ving bod asmi sseparate carryin eav C ain an

cﬁaﬁwﬁeﬁ éH?ﬁﬁ?ié"l‘éﬁﬂéﬁ e e k] \REIGHiP Fesiasklen the
presentﬁk&&l’ﬁll@nf%ﬁkarﬁiﬂ& td d@t&:mﬂ@eﬁﬁﬁﬁﬁiﬂg lhﬁﬁr&fﬁBSfEEDOn [IRea4G aused by
s int ocells i in Vifro a dose f l1to5
cells xX{SERE BB RPN 0 é’% HEREL S SR AP R AR iR e Buman

BSQDa%l@Ma%éaﬁ@a@S @F@&fmwmgveb@dysys‘ﬁmﬁtfwNimrtmnmﬁmamvemm
relates @ @i Ainpatie gk IBMIBISHRTION: Jids PRSI 19 18aIee HOTERANARY, which

compn's%té%"a%”%“ﬁ '(i’ tlonr%sséu rlln%%nq[x& I{illf Sloerfl:?f d rlamuscular Il%ngtlo%%TZD ora

mtraper Injecuons, subcutaneous nec |on¥rgﬁ%osetorles enema
fragme@?apéwmmw@mn@mmg@m@pr@pmfe advipaistiatbh thfemmroamentmn

relates REtBelgeted @lﬁl@ammgfmr@@iﬁ%%aﬁ@mﬁ@ﬂwm$y Thednsefman BST2D,

therapeutlc to be ad ter d to a terms of

or fragments o %%ed?lli plca WG %‘f%ﬁ %W\ Wk BaRmAgC agents for
detectlm@meﬁwmmglé humeg ﬁ&ﬁ’é@ﬁ] gnhgml nogmmmmg ineighionafagther relates to

the useﬁﬂeiﬁ%@lﬁé% BY4HO pesEM Im%m%@émdé@m% BENBRASBST2D, or

etween administrations.of antib |V|n S can
g B B e Bt isucs
expressimgramogiobdin3® anéiganined during the treatment. Specifically,
agministradion ﬁaéha@@tteaﬁ‘eg%ﬁg&wﬁ@mmgﬁvaﬁi@ SAPPECiE, for example,

tumors gg%é%‘sszggag%%%%tﬁésrgﬁ'tra hoTse sklllgd in th?rart can a[:il%roprlate

umors om cells o
specifically myeloma, have been demonstrated to express human BST2D antigen at high levels.

erived OTE TNAIrow, more
The type of myeloma particularly preferred as a target of diagnosis in the present invention is
multiple myeloma.

Antibodies of the present invention that specifically recognize human BST2D, or
fragments comprising the antigen-binding domain thereof can be used for in vitro or in vive
diagnosis. For example, cells or tissues expressing human BST2D antigen such as myeloma
can be identified in vifro from samples collected from patients. Biological tissues used in such

diagnosis include bone marrow tissues. Alternatively, localization of cells or tissues expressing
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effective administration routes for treatment. Specifically, administration
can be oral or 30 parenteral. For example, antibodies may be
administered systemically or locally ®Bintravenous, intramuscular,
intraperitoneal, or subcutaneous injections, or such. In the present
invention, preparations suitable for parenteral administration include
injections, suppositories, and sprays. Alternatively, when added to cells,

humantRE TAMEAARLING A m% ByRically ﬁ@ﬁ%ﬂtiﬂé&lﬂy% gé%x%gto a atle

centratign of 1 ug/ml, preferably at 10 g/ml or higher, more pr era
antibody %faﬁﬁr%o bhférog%?ﬁ}wmg%f BR@JAWI&W@%@%?W&%@H of the

antibodfhe agents for treating tumors of the present invention can be

AAMIRISIRRA &t@c‘ﬁ*ﬂé‘%@% QBP'&’ U ﬁim%%d&%&%%?’t”s%hes are known.

antibodies are generally formulated in Combination with a

For exayppienwbsnfes) %&éﬁéﬁr@l%rﬁé@ arflrossgcat dierigedtie ade Aty areR their
bindingherfipelitmagentarobe thejiteasnishiemidabzias bﬁ ﬁﬁmbﬂﬂed WitBrnatively,

mboeggirrmer&r}e% drha%ger& %r?é'g& n-BISRETYAIL 3nd soly r'ezr“% in vivo

agents if require Such carriers ora itives |nc aCtOSS(-Z‘p%Ss Itric ac
methodg dor mopiigrnmiiteurisnssaiatibedisosea éit‘azﬂgqb@érc u@r@&mﬁlawhde -labeled

antibodiegetdileegilmprnchetindene iglugeldihiedpirasng phad @G@g’ékﬁ@&b gmzmg
antibodl&§ ?&@Q@W{&eﬁﬁ ﬁgseﬂ%e%ps%r%vesdt re%%%ﬁ’ ervbsé)ny Itlesb%mtr to practical

government In each countr escri erms fi S use OI‘ an

use forrﬁléﬁ%rﬁ%rg BePRHsBEEINARA BRGNS %Wmﬂﬁww@m@mgﬁm
anti gergbiﬂﬂﬁﬁﬂ)dkﬂﬁ%ﬁﬂ@@flm@ﬁ@@@ 1&5&5&%{&5‘@@&0@9@@&%@%6 Radionuclides

.. I ided h f f
adrmmgtr%lé ? '{‘}\_{8 ggnrga)(/asclllze% LM 1%1%%&511@%%(:?% ipgl%le%}neras 58 single

e dose freeze-dried powders or eze

photondﬁté%ﬁ’@t@?ﬁéy%ee@oniﬂmé@cﬁlrﬂa%@@rnéwtrpﬁwremﬁﬁan@rmr@anﬁﬁm can

be detebuite/d foraipeatioribahaigodseslie g&§ehveﬂb@ﬁ@m PSRN IR AMBEFEshch
oncebntra eﬁzqﬁb fore admtnrstratrog ?i esthat specifically recognize
uman WHICH are' pralyran 5 present invention, can be
used %W&aﬁ’ééﬂ%smfé%mﬁman B@ﬂg@bmﬁm cateséell by wéfitigraphy.

In this @aﬂregsaargaaﬁap(ﬁaﬂeqﬁ@eﬁnmnfﬁr@f@mﬁ'daw 19e88NSnan BST2D,

orafr HPI%SSIIQ‘%Pglgla %I%t-li- grlg m orlln B %} rﬁ%i tg humﬁ lik
2504y § ﬁcaﬁy o BHe ‘%é“-’so 5 grostic ge g 9pfhe like.

The 1ah§éqé@ﬁﬁ@m§sge@t@bpr@s&ﬁggmmumﬂmmw®ddntrgmmhm COepridiataon is

momto?éﬂ!'ﬂ@ﬂﬁ/o%ﬂ&l% pesemy.inveptiqayhial %ﬁﬁﬁ%ﬁ%@ RUAERo be used to

BST2D, or a 20 fr ent mprrsrn anti ing domain, thereof.
seloct SRS RTHSRGGRE AbAS HTBIE T %Tradt&ég BRrABE I BrRa that

Spﬂmﬁq&ﬂésmmmmbmhm%%raﬁ@ﬁegugmzwhmmmi 2Djgor-hraginertsmain

thereof%%fﬂ@fé%‘t'ﬁ%tﬁﬁ §ﬁo@ﬂ%@mr%n%@ﬂbeiﬁﬁge5?ﬁrmg diagnostic
nts for et%ctrn isue gf-égpressrng a human BST2D antigen. The

SRCRRERR AIERETAIBS PEHFRY BRE R Rsescifice b TReogRiAeFRlls and
tissues mwm@mhmmspmy rdtogniztsami dinsBSTSProsRE Magmad$d 2D, such as

myelont2BRIBNH G RNIORIRIRANE, dpmainthereal. I8 AgnPFS 10 d8eksing human

tissues expressi human BST2D antigen,
BST2D can ge dete%teg squc%ve yinvivo. BST2 also includes variants like BST2H, which are

demonstrated to be expressed in cells other than myeloma. Thus, background noises and

metho

non-specific signals in particular can be excluded in vivo by using BST2D-sepcific antibodies.
All prior art documents cited herein are incorporated herein by reference.
Hereinbelow, the present invention will be specifically described with reference to the

Examples, but it is not to be construed as being limited thereto.
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In the present invention, tissues expressing human BST2D antigen
include, for example, tumors expressing a human BST2D antigen.
Tumors derived from cells of bone magrow, more specifically myeloma,
have been demonstrated to express human BST2D antigen at high levels.
30 The type of myeloma particularly preferred as a target of diagnosis in
the present invention is multiple myeloma. Antibodies of the present

Exmnpwj@! ention that specifically recognize human BST2D, or fragments

. comprising the antigen-binding domain thereof can be used for in vitro or

[Exmﬁ%%ﬁﬁa%%&é%f ggP’%Q%Wﬁ?l@?%@F&“E& eRI5E Sk hMEBaThE Tl ey 2D

A. Prejamtigen dlicmas:oggeloma 35 can be identified in vitro from samples
cotartael oA, RIAIEIGR LR YR e RS ARSI IRGH8S Ton

. bone marrow tissues. Alternatively, localization feells of tresues
gene intg SRS HTHDRY HifrfelipBaEPeivdgerd RMaHR RGO BIPEI IR Yeeitified by
pCDNA8mihB$any dosipatienpare anibadyithatspeditically recegmnizes hsi@bated
: ItoFi ; i antihody. Methods, f
D O b L A, T e lomtece

of the digh exEhspIScOERIA MR et pbeled massian terscehtdyé or
Lipofeenzynee {dadvansiesciely vrindingde fixads samiiescare M oriniedipofectamine

luti .si ?g @Rgl ndﬁ; tor, Alterpatively, .antibodies can be.indirectl
roapelss SRy e i o el I BB E RT Bl

Then, thedingfrs P gAY e predenddast @ribischisbemiaininggisoekpurssign vector
solutiofiadiPhuchdehlabe ianiiRedaskddomeanmpled meatbrdaabitp@eperature for 20

. iagnasi [ mar antigen-recogmézi 0,antibodies, | ith .
i SR I I S O SRR PR v
10% FRRdfrspldaymesieryrumes asatizaddedscnbayditntibdfrsshnerfayerentsubated in a

CO, ineghaisiNg7HEfAIEgeRRINERoWemnaindheless parbadirectly lhelRere used as a

transfe(\:/){zii:[nq ?erPTc QXizrggéJnCtion' Radionuclides administered to a body can be
Visualized as an Image by using scintillation cameras or single photon CT
(SPECT) devices. The localization of tumor tissues expressing human

B. HybB&h@Ppeaphisridre determined by applying such methods to the present
invention. More specifically, such methods can be used to diagnose

(B-1) Inunumzatmla : . : . :
primary and metastatic foci. For example, tissues expressing BST2 in a
livihg dodhedans burdetieidenbyl 8ciigraphy infrothisedhetitio thauantibBEF2D gene,
200 ul SRS PPeIENtdNVRRIoR RECH] ale{%@fmm
RM g; 6fr ment co iori\ﬁ?rll%t tt}gﬁ?ﬁ%ﬁen-bﬁ ing domain theﬁgg}@ggé{lég%va%%émn’
PSRBT e P5eRBE, U GUAF 8 RSB AR on were njected
into theghleinidteachl b @Lpefﬁ&mﬂmﬁdl‘g_@nﬂmrﬁdiatmm ohdnitonied-fromzaicsideOn the
followiHRedRpdy x Sythdabaled antibpdias ARgoadiPens can alse. é’%ﬂiﬁgﬁ& the
select ap%o%@ale ngatl?%nti for the ?gén_lnlstrat_lon_of an_antibody of the
SUSPENIPAERY THIFE SO 3 SIS e GHIANAALRan BRT31508H gnd third
immuniragienewaomipEsing ite-daigerividsingddbneaidath efeofiy tatbotingitieation,
cell fusfPHRSIAR 0L BUMRRIIRE AP gRR G JHMOTS.

{B-2) Cell fusion

Cells were collected from the lymph nodes of both legs of each immunized mouse.
Cells of the mouse myeloma line P3-X63-Ag8-U1 cultured in RPMI1640 (SIGMA) containing
10% FBS were combined with the mouse lymph node cells at a ratio of 2:1 to 10:1.  The
combined cells were collected by centrifugation. PEG4000 (MERCK) diluted with an equal
volume of RPMI1640 was added to the obtained cell fraction to perform cell fusion. After
washing, the cells were suspended in 160 ml of 15% FBS-HAT containing supplements and
plated in sixteen 96-well plates at 200 pl/well. The medium was changed after three days.
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25 The monoclonal antibodies of the present invention specifically
recognize cells and tissues expressing human BST2D. Thus, cells and
tissues expressing human BST2D, séieh as myeloma, can be specifically
identified in vitro. Likewise, cells and tissues expressing human BST2D
can be detected selectively in vivo. BST2 also includes variants like
BST2H, which are demonstrated to be expressed in cells other than

The privyejoitidedinb SsvRaskaEUNE HRI65R0 S35k HANSRAIHIS HERRISIA was confirmed.

particular can be excluded in vivo by using BST2D-sppcific antibodies. All
_ prior art documents cited herein are incorporated herein by reference.
C. Prinqeydirbadomatberqrmase yinsiehtidh Avingsbasbecifically described with

relb@fﬁﬁﬁgsg@éé}ﬁl@@mﬁ%@u %J@z@ﬁié%ﬁ%%ﬁﬁ%ﬂﬁgr%é‘a@ i&}gslﬂg&i%?éili out using
X I . mple xample reparation @ r.aoma rQauci .

e el R S S B A regat it B TARCG CH g m Aof
Exampie lusett assaandedimBen oféré%prd pavedidyl inipdduBmg, el hligvaxted into cell
i B e e A
2000 £ RO G CORB T GBS A TR o e S AR S
supernghoistivetE Mldel RCID) dovelling he @atirevibotione shatatst obtheetiphrature for 30

minuted N AR PRIAGM ISP TSR IICH P BRRERRIPRIYERIPRSP §011 of 10000x diluted
. LipofectamineTM2000 (Invitrogen) was diluted with 3 mi of opti-MEM to
pero R A ORI OFAS (el o SO R S Eavel s

The platandeat roorbatedifoe rfﬁlunénfﬁesﬁveérﬂiﬁujﬁﬁse. Ms tkfe&aﬁarshfaglamﬁm&nogenic
solutioRU4UQABNASHE Y 366GHhI8HRGHISRCAUANDY ANe EXRISSSIP B IEHR wells.

solution. The combined solution was mixed and allowed to stand at room
temperature for 20 minutes. Ten ml of 293T cells diluted at | x 106

D. Assmklﬁémloﬁiahtmbﬁmmﬁiﬁgl\_dﬁ)m}nwi gy c;w@malﬂj_S(H@Mb Iaaa_{]iytﬁ'sseru m)
wag SeyRfded 006 dish. AR RE GRS WETS H&ﬁgﬂﬁ%ﬁﬁp@ﬂ? The
tting. The cells

incubafor at 37C for 48 hours, they were collecte by6f§
cells priaaed as deseribed dR STOCtENERR il nfiis RN B HY BhRIGRS Pré prvaiidhT A/P BS,

and collBefe)| mourizeifior: 20bdhat dayinéianksisamphization wWithea93Rybeloma culture
. i .
e S VO oy L PR .

a 1-ml afpeiiPiddethet/ ardvE B TavE it vee trisled S0 areh dnbgidhstuhepavere
centrifiigiectetltirdo tiaseles ti@aghnafdourfsmalaiBalbfermicedaurygieksddd) this
._for immunization. he_ follqwj ay,2x1 ells wer. ded in

weshin RS G0 e o A0S Bt SN U EEEERE B

anti-meiger &fF i hade Beskmsnriouion I8 Licurs addadrnrgashmbmpiimoneshing.
The tubeerecgiv@bilibies @aynhi nepaisuanthiyes dayssafteuiiadhisdwo rounds of

Washinigrpmg ﬁi};b%ié)onma culture supernatants were analyzed with flow cytometer FC500
(Beckman coulter) to assess whether the antibody in the supernatants could specifically
recognize human BST2D. Hybridomas producing antibodies that specifically bind to 293T
cells expressing human BST2D but are incapable of binding to 2937 cells that do not express
human BST2D were selected by the FCM analysis. The selected hybridomas were cloned by
the limiting ditution method. The resulting hybridomas producing mouse anti-human BST2
antibody were named #31.D, #41.D, #71.D, #9LD, and #19LD.

[Example 2] Preparation of mouse anti-human BST2 monoclonal antibodies and their specificity
assessment
A. Hybridoma culture

Hybridomas #3LD, #4L.D, #7LD, #91.D, and #19LD as prepared in Example 1, which
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cell fusion was carried out by the following procedure. (B-2) Cell fusion 30
Cells were collected from the lymph nodes of both legs of each immunized
mouse. Cells of the mouse myelom&line P3-X63-Ag8-Ul cultured in
RPMI1640 (SIGMA) containing 10% FBS were combined with the mouse
lymph node cells at a ratio of 2:1 to 10:1. The combined cells were
collected by centrifugation. PEG4000 (MERCK) diluted with an equal

produc¥% %lﬁﬁM%@ﬁ@W%@g@ tocthe ghtaingd &fl hff&%‘?@&ﬂ &g&{{@d with 5%
Il fusion. After f?Iiwas.hlng the cells were suspended in 160 mI of 15%

FBS. Abe SQReOsBiaimBep ermstana shrvacPrcsie dhomliver aiesditre and
period 2@:|BVEN. M editnrevasctivalyged after three days. 30 The primary

RPMI SSFERAIPGMES GR5IEERYT One to two weeks after colony formation was
éj E(C& Primary hybrldoma screening by cell ELISA method

Pm S8y Bt deicing hybridomas of interest was
carfreddiSut using 5 the cell ELISA method by the following procedure. 1 x
1@ ¢8lksprppared as described in A of Example 1 were suspended in 10
m| of 0.5% BSA/Z mM EDTA/PBS, and aliquoted into cell ELISA plates
(M@N\é DAEBPPHBYHRN PS) at 100 pd/well. The plates were centrifuged
at 20d0 rpiutoniveo minutes. After the supernatants were removed, the
h){lgﬂq%gﬁ%ﬂ fiae ,supernatants were added at 50 I/well. The plates were
incubated at room temperature for 30 10 minutes. After two rounds of
waEh g T SUEIHBAYSIM EDTA/PBS), 50 pl of 10000x diluted

pétoxidasaabplesigaat anti-mouse 1gG antibody (MBL; Code330) was
aggiegaléq fheswells. The plates were incubated for 30 minutes. After three
rounds o?washlng a chromogenic solution was added, and OD 450

nhiispGhhewise Ruktdhorsr bue st posthrshdndridgnm, was collected and

cell dethisseasreantvel aytiodyibinding agthetesldionscytonaaty WaCh)@nalysiade
anﬁb"d}%kﬁf‘ idoma culture supernatants were analyzed by flow cytometry
e cells prepared as described in A of Example 1 were
suspended in 0.5% BSA/2 mM EDTA/PBS, and collected into centrifuge
B. Antiwagqaaﬁﬁzgaﬂa,ﬁ cells/sample. 40 | of each hybridoma culture supernatant

was added bes were incubated at.ro emperature for, .

mlnSt%rg ﬁg’hnb @r uti ns. Brec?t %ag o3 R;\é) n g—:la ,&7&% gd using
ProteinAhaiinty saley ﬁé’r@ﬁ@mfeﬁwec%ﬁtmwm Pheemaninuteslop 1900
17-1279p0mand Sy @i iR S pIRAiA IS VRER Shisaar el thﬁfﬂ&‘@@%ﬂﬁﬁ?&é’&%%as

t A 40:-1 ali t.of 100 ted FITC-labeled
pro S SREIER, S 00 USO8 PSS ISl CRIA00

the adsegpiéonfretipmaniiy] M@M@@W@ﬁ@bn&hh@éﬂﬁmﬁdbmdemaﬁm faFt80
composfﬂiﬁ'ﬁ'(ﬁsﬂgs?d@\%'@ﬁo%?ﬁé%ﬁds q’fl@%l‘&@élﬁﬁgugﬁ% Ry 'Qd](%@e@%ﬁyﬁ of about 7.2

N e i N
with P&%fe):ummé@agmmmdmsﬁ 20009y RibBGES pridifinbnamtieadiguman
BST2 HaabspesiligalboRIBIATZ9IMI D, 471D, #91.D, and #19LD (hereinafter abbreviated as
“mouse antibody #31.D”, “mouse antibody #41.D”, etc.) were obtained. The concentrations of
the purified antibodies were determined by absorbance measurement at 280 nm and calculation
based on the conversion of 1.38 OD into 1 mg/ml.
PBS(-) buffer:

0.2 g/ Monopotassium dihydrogen phosphate

0.2 g/l Potassium chloride

8 g/1 Sodium chloride

1.15 g/l Anhydrous disodium monohydrogen phosphate
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cells expressing human BST2D but are incapable of binding to 293T cells
that do not express human BST2D were selected by the FCM analysis.
The selected hybridomas were clonegbby 30 the limiting dilution method.
The resulting hybridomas producing mouse anti-human BST2 antibody
were named #3LD, #4LD, #7LD, #9LD, and #19LD. [Example 2]
Preparation of mouse anti-human BST2 monoclonal antibodies and their

C. Ags%%g@gyaﬁﬁgg§g}%m§é@ Hybridoma culture Hybridomas #3LD, #4LD,
l;cuf?LD #9LD, an 9LD as ared in Example 1, which 31 produce
@ Fihon

%‘%ﬂt?%t&FﬁS’hC%léWa( e ehimBuitured in RPMI
sUpp ldmémt et fvithvb&o R B S dlibaceco HHOs KA off thecatifilitedne dium dishes at 6 x

ceﬂ?@l‘é’ﬁ' b%ﬁ%xﬁﬁ@sﬁ&ﬂt%@rzﬁ? %%J Eﬁearﬂﬁjn Had e §e§e7 %a@nﬁjn%%uced into the

hours, respectively. RPMI su nted wit 5% FBS5 RPMI1
cells u-‘(%ﬁ%ﬂ%ﬁ?ﬁ%@wéeqﬁswg‘)a@% KB4 GBDM Abreeds e S“@%Iﬁﬁrﬁmh 800 pg/ml
Z eocmr(\;mmmbgeﬁ) toMeled lutaeiine si@ah00ddémitReieitinviBQlg/milcGireptomycin

7. 4. After e culture
su ernatant ofﬁge%%%gbndgﬁéﬁgéog&fe%té)dé %dﬁ{%? c%h%f%f? ,
re mﬁmg%%rg high leshphB ShperdRdrivel Gl é%l%) Frifpiebtained
using MWWSMM(SMIM@LEf&QHmWhG Thedelanibedy salMiansonfirmed to

ch sing 20 Protein. A affinit
e e A b R ARt A AL TR
Pfocedw foseglorr) 1&9@&@%@& & %ﬁt&ﬁé@@@@gém&b@ﬁﬁm&mrﬁﬁp) in FCM.
The fon@wf@mmbm@smgni@émmlﬂggg@y@g to the instruction manual appended
ffer he adso ffer and
Slr?] Ci rat r}gr p ag ShS utlon A DUfer {Q& r%e %o?ﬁ‘l%%?t% ~Cl

an’ﬁboq?é@@ﬂglslﬁma@@e‘ig SfHe @Wﬂatﬁmlh@@a\éﬂﬁs%@a%m?@ﬂabout
7.2 25 by adding I. M Tris-HC1 (pH 8. O) The buffer of each antibody

olution using dialysis membrane (cut
(€2) PS g {fﬁ% gtlf)q@ ouse antl j man BST2 monoclonal
arﬁl B@I&j ﬂ@seﬁswsmgblghﬁml BB TaRd B EIRB-(GBRipditEngblre wibtgded by the

same p@Scedure described in (C-1), except for the introduction of a human BST2H expression
vector (pCDNA3.1-hBST2H). The following antibody was used in FCM analysis.

Antibody used in the FCM analysis: 488-congjugated rat anti-human BST2-3D3
antibody (the anti-human BST2-3D3 antibody is an antibody produced by hybridoma deposited
under accession No. FERM BP-10339, and is described in WO 2006/013923)

(C-3) Assessment of the binding specificity of purified mouse anti-human BST2 monoclonal
antibodies

The five types of purified mouse anti-human BST2 monoclonal antibodies obtained as
described above in B were assessed for their binding specificity using the BST2D-CHO cell line
prepared as described in (C-1) and the BST2H-CHO cell line prepared as described in (C-2).
The assessment was carried out by FCM analysis according to a conventional method. The
result of FCM analysis showed that mouse antibodies #31LD, #4L.D, and #91.D bound to
BST2D-CHO cells but not to BST2H-CHO cells. Mouse antibodies #71.D and #19LD were
revealed to bind to both BST2D-CHO and BST2H-CHO cells.  Accordingly, in the subsequent
experiments, mouse antibodies #3LD, #4LD, and #9L.D were treated as antibodies that bind to
type D BST2 alone (hereinafter referred to as “anti-human BST2(D+/H-) antibody™), while
mouse antibodies #7L.D and #19LD were treated as antibodies that bind to both type D and type
H BST2 (hereinafter referred to as “anti-human BST2(D+/H+) antibody™). An example of the
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"mouse antibody #3LD", "mouse antibody #4LD", etc.) were obtained. The
concentrations of the purified antibodies were determined by absorbance
measurement at 280 nm and calculaen 30 based on the conversion of
1.38 OD into | mg/ml. PBS(-) buffer: 0.2 g/1 Monopotassium dihydrogen
phosphate 0.2 g/l Potassium chloride 8 g/1 Sodium chloride 35 1.15 g/l
Anhydrous disodium monohydrogen phosphate 32 C. Assessment of

result m&he% 7R =) %b% 1&3&5%%95%?@0%@?%%%&% ?ﬁ%@& tt 2.

line) On't efdre vector introduction s were p
6-cm dishes at 6 x 105 cells/dish. An expression vector carrying the
(C-4) Ammm@lsaﬂiaegemmas c'ufitmxttseedtmmrhlae tsmelmmﬁsoaﬁfectene

T 300
a0 n%nrogen o Sg{‘ﬁ‘ %N)h ce% RIS, ti?glsé giugl tﬂ'ts ap use anti-human

Zeocl eocm reS|stant lines inti

BST2 yaitbedyHuims assestbivicip bading speetbeiftfoaliedd ap@mAeirtg the same method
describtB T23) 2 grtﬁheeuta&e}ttdmexmﬁsmﬁdmhﬂﬁp@ of BSdLWith the result of

(C-3). ( -gznlljo %HO C%I line a.f?ﬁ@ﬁ %Qta usm q%erlcl-:csor%e ée?g FACSA tabody that

(Becton |ck|nson he selecte ﬁ]l line was confirme express
binds tﬁlbh@&@ﬁ%ﬁ%@ﬁmmm@ﬁm@FCM analysis was carried out

by the procedure described in D of Example 1, except for the use of BD

b CROOR £ SO PRSI e

A. Anté?rﬁlﬁi}tuman BST2 5C11 antibody (the antl human BST2 5C11 antibody is

d@ﬁﬂ@@ﬁ’oﬁﬁh%@@@@@ﬁ@%ﬁéﬁ@e@@&@ EBREPHON Sﬁfé@t celdingay was
3 e expressing high level of BST2H

(
carried %@zl;ﬁlljl ?r%‘é Was 85tained by the same procedure described in
(C i), except for the introduction of a human BST2H expression vector
B. CD(pggg@tAS 1-hBST2H). The following antibody was used in FCM analysis.
(B-1) 0 AE t@ﬁ used in the FCM analysis: 488-congjugated rat anti-human
%tsntlbody (the anti-human BST2-3D3 antibody is an antibody
probieiGdtbynigydalidonsee dspd sitéa ganadl lansession No. FERM BP-10339,

) BSTﬁﬂ@ﬁ@@@ﬁft@edﬁfbdeQP% 13923} GRrb a5 assreRl %gﬁett}'afimmpte 2

nti-human BST2 monocjonal 25 antibodies

_BST %lt Llpur ed mo
E BB ATRED RiODE SRR B FEHBHOLIBNGr ShHbbERERPl 2
HumarmtpigihechadrdeserieinaRRMIBB vere assessed for their binding
specificity using the BST2D-CHO cell line

(B-2) Reaction of target cells with anti-human BST2(D-+/H-) antibody

BST2D-CHO and BST2H-CHO cells described above in (B-1) were harvested using a
solution of 5 mM EDTA/PBS, and then suspended at 4 x 10° cells/m! in CDC medium. The
composition of the medium is shown below. RPMI8226 cells derived from human myeloma
were also suspended at 4 x 10° cells/ml in CDC medium. These suspensions were aliquoted
into round-bottomed 96-well plates at 50 pl/well.
CDC medium:

RPMI1640

0.1% BSA

100 units/ml Penicillin

100 pug/ml Streptomycin

10 mM Hepes (pH 7.6)

2 mM L-Glutamine

Anti-BST2(D+/H-) antibody solutions (solutions of mouse antibody #41.1D) were
prepared at a final antibody concentration of 0.01 pg/ml, 0.1 ug/ml, 1 pg/ml, or 10 ug/ml using



10

15

20

25

30

35

prepared as described in (C-1) and the BST2H-CHO cell line prepared as
described in (C-2). The assessment was carried out by FCM analysis
according to a conventional method. 3he 30 result of FCM analysis
showed that mouse antibodies #3LD, #4LD, and #9LD bound to
BST2D-CHO cells but not to BST2H-CHO cells. Mouse antibodies #7LD
and #19LD were revealed to bind to both BST2D-CHO and BST2H-CHO

coc fglgheeuiay e ssanuey RIS IOE SR 0.

complesreps-copkEntAs feliamerdiumemmes addad aihamertinat B Smolprmglyment

concerariitocdy!"h%vhilEdonouserantifateméiih andhalabblyvere Meated@isig mixtures
- antihodi ' t type.H BST2 (hereinafter referr

e RS L O S B L BSTRL AL

anti-BYbealsdioyarandinarysisler pisbaehauboardsagaconiing #LoMasay using
anti-HShoWhaim ibigly?an(&4BSSYEssMenh i tbey eagtivity ehmedsatanthbymantime as a

commf-y%/lrlﬁgé @}éggq,yiérﬁtliéldsl\él%h%dbga%tig?gﬁ@hugai Pharmaceutical Co. Ltd.),

which Is'a mouse anti-human antibody, was assessed for its
Complghemngapaimat By refiuialysis using the same method described in

(Cr3an Bapyesbitebhip MnanalySisns RIVWHN aigiog, XY B4ty the result

of(égc:%’;ie'glge guscetz)arali%;grré?n HM1.24 antibody was also reconfirmed

to béan antibody that_binds to’both BST2D-CHO and BST2H-CHO cell

linBaem,dly ogpOBbriveA DBsasstginoidht-tsnsan B8 PRID-+Hu)i fuged
(condiBOHDOLYe v HBHHOEY. P OGP QU BAEREMY #HeRDieRATGE ARHRRCHER D ollected

i o BAMRIE S G Assay e carried quliby the mallipd descibed - permatant

W CHRI8R 1878 1lCtB assay E arget celf ines The foioWh g CeheRSHpernatants
were dgissminedardes EonldiFeds BaTRD EROMEGINe: propadl byvthaveadedined as the

“amouRf@gedvrelassleseibethipet Cells af EXamPRSr2onBR AR GG SatkiRE imental
Sampl ar,epared by the same procedure as described in (C-2) of Example 2 20

uman myeloma-derived cell line RPM18226 (B-2) Reaction of target
cellBogianegetietidnsom BRITRIDW/ Heyanlib adgdB S T2RniHOGENG:

- AmolB® b2 pellRseacribrdaonednBa1 YR ErhARAAL SR Rous LDH
olution of 5 mM EDTA/PBS, and thenﬂ%gspenqlﬁ%ﬂ at 4 x 105 cells/ml in
[

Releasgiprepattid X CPHATBS 106 SHRE YRIBE e it S OR6 wh B Rsmples-
- AmoRP M 1824610 B l0Hrivba fedmmhuanget nellelOfamvidlel Hidoxsmspe hikdd Btldase):

prepared ¥Pcea sl i GIGe mﬁgﬂfé‘%ﬂ%%%? U RGOS IS Otg(fj}(t%]}i‘?inutes
before E:%Yfgg{gl?gtttggq s%%egrge_l\tlgg’ltl, B’l@%ﬁt%)(dlé\évggiu%gg a@a%%leudn’gc:n tﬁel:: llgltl %v6&4s added at a
final concentration of 0.8%.

- Control for liquid volume normalization (Volume Correction Control): prepared by adding the
same volume of TritonX-100 as in the preparation of “Target Cell Maximum LDH Release” to
the same volume of culture medium as the sample. “Volume Correction Control” is referred to
as “Volume Control” in the CDC (%) calculation formula shown below.

- A control for the background level in culture medium (Culture Medium Background): a
solution of the same volume as the samples was prepared by adding complement-containing
CDC medium to a culture medium of the same volume as the samples.

The absorbance of each of Target Maximum and Target Spontaneous was normalized by
subtracting the absorbance of the same-sample-volume medium. The absorbance of
Experimental Sample was normalized by subtracting the absorbance of the same-sample-volume
solution prepared by adding complement-containing CDC medium to the medium.

CDC was calculated from each of the determined LDH levels according to the following

formula.
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30 0.19%BSA 100 units/ml Penicillin 100 g/ml Streptomycin 10 mM Hepes
(pH 7.6) 2 mM L-Glutamine 35 Anti-BST2(D+/H-) antibody solutions
(solutions of mouse antibody #4LD) wgre prepared at a final antibody
concentration of 0.01 g/ml, 0.1 g/ml, 1 g/ml, or 10 g/ml using 34 CDC
medium. 50-1 aliquots of the solutions were added to the cells. After
mixing, 50 | of complement-containing CDC medium was added to the
FormulElls at a final complement concentration of 6%. The composition of the
medium is shown below, The resulting mixtures_were incubated at 37C

CDC (Y} teFaerenaishprerlohdifme braengess] (istemfimemum) — (Volume
Controdnti{BSE&(Brohahenid)pey0vere also prepared and used as a control.

CRf% 3s8aY;Vs] tﬁﬁgﬁ-zm@mﬂxbg t%f(mﬂmana@g@@@hmq

was also carried out at the same time as a control for comparison wi

antibodyhpad Amesbey welireaism HeritbdotiRinmhg EBd R shawe gns CDC

againstr @it oppiainents(CEDARLANE, catalog No. CL3441) 10 CDC medium
(described above) Then, the round-bottomed 96-well plates containing the
suspensions were centrifuged (conditions of centrifugation: 250 G for four

C. ADﬁﬁ:rﬁfF@é’). The culture supernatants were collected with caution so as not

(C-1) Trgardaninaiatide fedmr Ehslevels of LDH in the culture supernatants
e getermin léss}%%&}/rtoTo %PTM_ Assay (PROMEGA). The LDH level

W
t pel :
was dafined as amotint of LDH leakage from target cells as a

- BSTXasuH o «dhiprs ipenersskbityhsaredimesndnrs apsroriben ind srdmmeligpgmple 2

- Hum#&easied hedpwaress alsormsedgmdetermine CDC: - Amount of LDH
S nta?feg O§I¥eigeas§gr fron}.gﬁpﬁ%t,cells (Target Cell Spontaneous LDH
s

e e 5 [k
Release): preparelé Ey culﬁmng €'same volume of target cells alone as

- Humapeeapheresnpocnnghenimels nrasiphers topomlekse delfitalejed &g human

periphdrba 166 £8Y IMaxitounmbRbliRelRAsRH. prepared by culturing the same
volume of target cells alone as the samples. Sixty minutes before

collecting the supernatant, the TritonX-100 solution attached to the kit was

(C-2) Rapgtigrne btafgrilcebncunirhtimanB6 BiD) ©oredyfendqliectaignle
NasEZAt I (MAIL IR RetacioRerRRbRIERMARDYAEINadNgited above in

(B-1) S A CEo e SR the BN e O bR R s Wcllsmd in
RPMI santgitenpMOink® & orrButisrs Gpetsdihiswefe abdueed snty olmmé lotnrelt A¢-well
plates 5@@&@;@,&%) calculation formula shown below.

An anti-BST2 antibody solution was prepared at a final antibody concentration of 10
pg/ml using RPMI containing 10% FBS. 50 pl of the antibody solution was added to the cells.
After mixing, the cells were incubated at 4°C for 30 minutes. Then, effector cells were
combined in an amount 25, 50, or 100 times of that of the target cells, and 50 ul each of the cell
mixtures were added to the plates. After mixing, the plates were centrifuged (conditions of
centrifugation: 250 G for four minutes) to bring the target and effector cells closer. Then, the
cells were incubated at 37°C for four hours. Anti-BST2 antibodies used were: mouse antibody
#41.D (anti-human BST2(D+/H-) antibody), chimeric #4LD antibody (chimeric anti-human
BST2(D+/H-) antibody; see Examples 5 and 6), mouse anti-HM1.24 antibody, and humanized
anti-HM1.24 antibody (Patent Document 3, WO 2002/064159; Patent Document 4, WO
2005/034994). In this experiment, sampies were prepared using mouse 1gG2a instead of an
anti-BST?2 antibody, and used as controls.

Then, the suspensions were centrifuged (conditions of centrifugation: 250 G for four
minutes). The culture supernatants were collected with caution so as not to contaminate the

cells. The levels of LDH in the culture supernatants were determined by a conventional method.
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- A control for the background level in culture medium (Culture Medium
Background): a solution of the same volume as the samples was
prepared by adding complement-conf&ining 30 CDC medium to a culture
medium of the same volume as the samples. The absorbance of each of
Target Maximum and Target Spontaneous was normalized by subtracting
the absorbance of the same-sample-volume medium. The absorbance of

The Lﬁm%%m%@a&ﬁmps% wasnpsmalizedrny RARYaCHR e RPSEIRANGE Qlilt of
e same-sample-volum t,|on prepared by adding
Cytom)&?rﬁﬁ%’%?ﬁ%ﬁ%?ﬂ% %5@ ?L%efdlum to the medium. 35 CDC was
caldyl prwdrhcsenselrstribkthe: etewhin b dk Bithiduets thosordingibodhe (B-2), were

also ug&glggva@&rfgﬁgg%@@g; Formula 1: CDC (%) = [(Experimental Sample) -
ntaneous#/[(Target Maximum) - g/olume Control) (Target

-Amogﬁ&% REOSRS TSR I Eleas R stecicrll. sl anitenreaus bPH
Releas@ntirbparearb B ST Hy) Suantinddy)chddaairiost BalcRRG aihairshples.
- Amot® bR R €68 lg}éta@: %%%r?zﬁgép(?éﬂ?q_r FHOAT P 8981851 D1 Release):

BST2(D)-CHO cells. C. ADCC ass arget cell lines and eftector
prepargd iy tHIFHERAGBE R gra a3 B POPRESRIO ShibiAunutes
before prajatag; by thesaatenardeedine @s dfcidbed I00 @adekiExamea 2as added at a
final cSIDARMYElPMaderived cell line RPM18226 The effector cells used are

as follows: - Human peripheral mononuclear cells&gerlpheral mononuclear

- Amoyghiefisateraniineatithare leesgsetiprc: Heeivberty thEacies b tinsatansus LDH
ReleasaRgatef@rd) @eﬁﬁmmgﬁhargﬁt&eﬂhxﬁabﬂuﬁnmﬁsﬁs?@haa@ ligelyarapids.

2
o S M TR s o
same vl pBYitany-400 58 e AP et ColRbwirssnthiAth§ elease” to
the san®YokBS ofheﬁersuwﬁmﬁ@@$k26’@d§ﬁ1§ll=£$uOteﬂdnﬁ(ﬂd’@m&rhﬁifm&ﬂr&@weﬂferred to

as “VORJ-%I%%(?B@&JUWE{I &B@Ef g%)sca }Smr FQI1 %OH Wa%gfe ared at a final

anti é)gconcentratlon p usmg contalnlng [0% FBS. 50 | _
-A congpirferdngheekesoniddavrbia suders madiaselfsulmreMedivryBaskaened): a medium

of the vdeie mﬁuﬁa@d}m Aﬁl}ﬁms&@aWQﬁadThen effector cells were 25
an am ount 100 times tha the targ ells
OP% eacsi‘?r ce 0 ét% SOPSs AL ﬁ M RY %tﬁc 01‘ Srlpontaneous,

& Celf" m|x e ares!  mixin
and EXWI%!WW@If@@@ﬁi‘FlMW(@!ﬂMRF@)hE mb&émmémmt)m@ @éﬁ@lﬁwe Medium
Backgfpimidies) to bring the target and effector cells closer. Then, the

ADCC was calculated according to the following formula.
Formula 2:
ADCC (%) = [(Experimental Sample) - (Target Spontaneous) — (Effector Spontaneous)] /
[(Target Maximum) — (Volume Control) — (Target Spontaneous)] x 100

The result is shown in Fig. 4. Mouse antibody #4L.D showed strong ADCC against
BST2D-CHO cells. The activity was comparable to that of humanized anti-HM1.24 antibody.
On the other hand, mouse antibody #4LD exhibited almost no ADCC against PRMI8266 cells.
In contrast, chimeric #4LD antibody showed strong ADCC against the cells, and the activity was
revealed to be comparable to that of humanized anti-HM1.24 antibody.

[Comparative Example 1] CDC of anti-human BST2(D-+/H+) antibody

CDC assay was carried out using mouse anti-human IIM1.24 antibody by the same
method described in Example 3.

The result is shown in Fig. 3, which also includes the result of Example 3.  Mouse
anti-human HM1.24 antibody (anti-human BST2(D+/H+) antibody) exhibited strong CDC
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cells were incubated at 37C for four hours. Anti-BST2 antibodies used
were: mouse antibody #4LD (anti-human BST2(D+/H-) antibody),
chimeric #4LD antibody (chimeric anishuman 30 BST2(D+/H-) antibody;
see Examples 5 and 6), mouse anti-HM1.24 antibody, and humanized
anti-HM1.24 antibody (Patent Document 3, WO 2002/064159; Patent
Document 4, WO 2005/034994). In this experiment, samples were

. [ se, | ins of an _anti;BST2 antibody, and yse
=eains O e S A A A PO AR Betvcen
these tyerftieieiicnts2 s Mo Fin esamBalesy b aalibedy sepelnatants Weld +/H-)
showe®QlioCtepkwilo cABRAN ENATNPLENCoMaminatethtbicalls-kIiaderie: of
BST2¢'§%§] |0 the culture supernatants were determined by a conventional

.36°The LDH level was defined as the "amount of LDH leakage
from target cells as a result of cytotoxic activity (Experimental Sample)".

|Exampidel paiameiersAgseihes Beiowpwiichatesiyitarieithrsgdeserbeskins
A BinézBﬁZ%tbvl\éere als% used to,determine ADCII :15a1_b m untlcl)fnngf—l il fractions

T spgn an%‘&&%gﬂeﬁg’é}é’é%" }%rsnr?grgg?f &g arge Yo p%nlfarelgroﬁ% LB

(hereingigte sekeyrosképase @ BYEuring the same volume of target cells alone as
thpISRITRIRSre MTIRURLEE MaxinLmtdd 4e1oaseiRmviatoet aeS-(Fr188%oat

. Cell Maximum LDH Release); prepared by culturing alone the same
anti-m{y e, A ROV A AR 2 Lo BTAR I W RS ERDravA ey crReagents
and dewigpersadant Hsteddkitivh of TritonX-100 attached to the kit was added at a

1G-finakcancertrationatQigis; a&m@%@%ﬂfﬁgﬁrﬁ%ﬂgtaneousw released

f ffect lIs,(E Cell S neous . lease): prepared by,
NS e T HRAES Lo I At AR R i
foPtitygigna lnidody iidlitaplon\dzotpe G G2 Biosti€aresof (H&Pared by
aqeiggdra Fems ey Rf A tf 00 as in the preparation of "Target

Cell i DHR "tg 15t Vv e of culture medium as

th Cﬁﬁ%&é{g ﬁgﬁﬁgﬁféeﬁg@f%%ﬁ@%e ?e%ij dto as "Volume

C BRI i Aot BG G (I ek wertioil forstafstshpeim, bedoly gldtaninkrol for

the BROKURUASLISHE AN SHItE Bedly mMﬁ&e3M@Qim%@§2r@mgh 32 t07.4)

medium ~of the same volume as the samples was prepared. The
aBE6AsaNBe BHECER SR Rarddt S0OHREESCp A et am by Bt E-1077,

and theSpentafemds;t E&DerﬂIEﬁqnétmminwiesarﬂ“rbig wiglslledayealizedcbiiected and
RPMIISRRLlng thephserbange AL GHITY f&fl%&%lwﬂ uﬁé‘%'éﬂ{ﬂﬂlgéd%@o)"@% for ten

calculatedaccordingtothefollowing mula. Formula 2: ADCC (%) =

. ¥ o h .
minutefE b RFMBREANERRTEIR FPErget shbAthreolds Liseelsliapyataidsddy the cell
pellet. /| Ahi¢(ThegetdtagnuspensifrokimellGontt ob) stdddrgeicS fontaseaiajles, IROMI 1640

was added thereto, and the suspension was centrifuged at 1200 rpm for five minutes. The
supernatant was aspirated, and RPMI1640 was added to the cell pellet to suspend the PBMCs.
The cells were counted and then centrifuged at 1200 rpm for five minutes, Using 20% FCR
blocking reagent/1% FCS/PBS, PBMC suspension was prepared at 5 x 107 cells/ml, and a 10-ud
aliquot (5 x 10 cells) was added to each well of round-bottomed 96-well plates. Then, 25 pl of
1 pg/ml mouse antibody #4LD was added to each well.  After the plates were allowed to stand
at 4°C in the dark for 15 minutes, 150 ul of PBS containing 1% FCS was added thereto. The
plates were centrifuged at 2000 rpm for two minutes. After the resulting supernatants were
discarded, PBS containing 1% FCS was added and the plates were centrifuged at 2000 rpm for
two minutes. The resulting supernatants were discarded. 20 ul of the secondary antibody was
added to each well.  After the plates were allowed to stand at 4°C in the dark for 15 minutes,
150 pl of PBS containing 1% FCS was added thereto.  The plates were centrifuged at 2000 rpm

for two minutes and the resulting supernatants were discarded. The cells were suspended in
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The result is shown in Fig. 4. Mouse antibody #4LD showed strong ADCC
against BST2D-CHO cells. The activity was comparable to that of
humanized anti-HM1.24 antibody. Ogthe other hand, mouse antibody
#4LD exhibited almost no ADCC against PRM18266 cells. In contrast,
chimeric #4LD antibody showed strong ADCC against the cells, and the
activity was 30 revealed to be comparable to that of humanized

150 1% a ﬂ-ﬁﬂunﬁb@g ﬁ?é% aralila\égSExamg IS lxlf&: Dg 958&5 Bpmn}ar two minutes

ay was carrle using mo

and thw%maﬁmmwzxtsaﬁ%dwg@dvﬁe s"&h@ecemémef@ mﬂé@bfm 15QathpfdBS
contanftn@@%h@ﬂaékﬂttmiﬁ FOCS, udiieh afsenehidesdieresuliteining 1% FCS

Mou nti-human HM1 anti-human
was s T RIS B0 T B e of staining
PBMCpgrpapoiodndmd o) -ofeaells [Badeidtas sy naslebinparable

between these two types of cells. Mouse anti-human BST2 #4LD
._antibod antl human BST2(D+/H- owed ecific to
B. s G ERHER B PR BRI HBSin BST2(H)-CHO
cdirozsrEsciippie IhBivdisplotiatifisheivers BSTRIDvith mepmtuodpedy #4LD
labeled/@itﬁléspm?é&ilgf?hgwﬁa‘l}(@mgﬁﬂ?}‘a&'&ﬂ%ﬁg%‘a @aﬂ%ﬂe&uﬁrﬁa@m@d : y
ood mononuclear cell fractions eina 0 as
Micro BE L FHSAER bR SR OB Aot Bty AT PR AtH by be
humanspeniatisted. gobt m&mymu@aanbbdﬂﬁléﬁi@mw@d by @lowparative Example
bound %@Q%@W Mg aemvanignal mathed, Reagdenis.a9 %ﬂ?ﬁl‘éﬁ&%@ﬁé@&? #41.D is
listed below. Flow E??r%é)@ CSCalibur, etc.) (Becton Dickinson)
MOTE SEEELOh IEHHB%?K% ugated Goat Anti-Mouse Immunoglobulin
Specific Polyclonal Antibody (Multiple Adsorption) (BD Biosciences:
C. BingRRRABHTIORAURIONE (SIGMA H3S89) FoR Blocking Reagent

130 059-901) RPMI1640 %FCS,

P ¥t -é Wféﬁﬁf&ﬁ&i T %ﬁgﬁoﬁygﬁs%maw@%mdy #19LD, and
anti- HMH&@anﬁ@mmKwﬁ@m&ammmazﬂmrA phil 7@ to/Y) Blimgl Rviasn 4 software,
the eqﬁﬂﬂfﬁﬂﬂ"d@s&g MEYEAh wiithy gk&ﬁ Grede QYRURIELOBALD BOMA PMAL percentage

0 and then centrifuged at 1800 rpm for 20 minutes. The middle layer was
of St"*“IHBﬁected and RPMI1640 was added thereto. The resulting suspension
wRs et fugbdeaict8 8erpire fistterbaivinutes. The supernatant was

Prism @§9&9&ﬁ9 @g%i]!m %ﬁ%ﬁégﬁg solution was added to the cell pellet.

Atfter the resu suspension was allowed to stand on ice for three
- Flow{gisp s EP@ &2 added thereto, and the suspension was

- Flow@@tﬁﬁfﬂt@ﬁ@‘&tﬂ%&hﬁm dar, filB:copnubeskihben)

- Secondary antibody: mouse Ig-FITC (Fluorescein Isothiocyanate-Conjugated Goat Anti-Mouse
Immunoglobulin Specific Polyclonal Antibody (Multiple Adsorption); BD Biosciences: 554001),
ete.

The cells were collected and counted, and then suspended at 1 x 10° celis/m! in PBS
containing 1% FCS. The suspension was added to 96-well v-bottomed plates at 100 pl/well (1
x 10° cells/well). The plates were centrifuged at 2000 rpm for two minutes, and the resulting
supernatants were discarded. A 25-pl aliquot of 0.01, 0.1, 1, or 10 pg/ml mouse antibody #41.D,
mouse antibody #19LD, or anti-HM1.24 antibody was added to each well. After the plates
were allowed to stand in the dark at 4°C for 15 minutes, 150 ul of PBS containing 1% FCS was
added thereto. The plates were centrifuged at 2000 rpm for two minutes, and the resulting
supernatants were discarded. PBS containing 1% FCS was added, and the plates were
centrifuged at 2000 rpm for two minutes. The resulting supernatants were discarded. The

secondary antibody was added at 20 ul/well.  After the plates were allowed to stand in the dark
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25 supernatant was aspirated, and RPMI1640 was added to the cell pellet

to suspend the PBMCs. The cells were counted and then centrifuged at

1200 rpm for five minutes. Using 20%¢~CR blocking reagent/1%

FCS/PBS, PBMC suspension was prepared at 5 x 107 cells/ml, and a

10-1 aliquot (5 x 105 cells) was added to each well of round-bottomed

96-well plates. Then, 25 | of 1 g/ml mouse antibody #4LD was added to

. each well. After the plates were allowed to stand 30 at 4C in the dark for

at4°C foy rlrﬁﬁﬂi’é‘éteiéosﬁfg PEI contaming 100 ECS R st ditrtretd MR tes were
centrifigfates A@he qemﬂfmﬁutgﬁdrﬁmmﬁparmmm@rdwmngmmwtm thereeBudtirged. 150 pl
of PBSURSHIAIANIS YRS ASCRIRY. S ARIANIADCLEF GBS FARAAR o

plates were centrifuged at 2000r m for two minutes. The resulting

mmmeéxfﬁé*rﬁ&ié?ﬁ% Rssmeaiads %qahé?%%ecgmmlamsay%gieédaééo plof
PBS céntaadipwell FAemtheplatesed/er& alsivetkio stainehat AT inoteBdackiaining 1%
FCS &%ﬁﬁ@&tﬁ%smé%ﬁ? x%fvﬁ’s%{% oRiain %/é’fé%% Welﬁeat%g%j th?&ﬁlhﬁlnlg%nalysm

.‘g ates were centri O rpm or two minutes and t e result
with F %M&%@W@%&%HéﬁaW%Wé e issemiagd i aRe Tigrygmsoftware.
Furthexﬁ’rB)Se;:ofit@mﬁgni%sEﬁ}ﬁathe@lede&Weievemwwfugteebahzm{bmmefoﬁwﬁmed

g th
percenIIYES, A r%léa‘ﬁgfég?%ééﬂi%ﬁﬁﬁ%ﬂféf AR R0 SRR iced high
aﬁ'lmtmc%l’t%ﬁéﬁ%%rﬁe#ﬁ AHPPGREE & Woad Bedes qatiprdy #19LD.

tubes Following analysis W|th FACSCalibur, the percentage of staining 5
was ined u ow.Jo ﬁl It is shown in
[comp‘?r Mve ﬁlsa %ﬁ. nling 0 r%gﬁvﬁs rj d an ‘éar gﬁfcbmbgmal
tTLSS'“‘?Stlssue Frozen sections of human splenic tissue were stalned with mouse
antlﬁo@%@x@eﬂaﬁxﬂiedewﬁbedﬂﬁlﬁmgeagmts (A KbAGA) aseaselingibody
#19LDggra S 'Hﬁﬂtl E % IS e%;}vl g guag @j{l#ﬂﬁﬁﬂe af%espegsvw is ?ﬁo%vn in
ouse an ound man splenic freste;

Tables dﬁ%t?ﬁ@%%ﬂ@%?@%@@l@ﬁ@ﬁéﬁh@@@p@ﬁﬁbe Example

bound well to the human splenic tissue. This result demonstrates that

antibody #4LD i ecific than mou eantlb #I 9 D
Table B R e BT M S s S ey Pl

stalned with moEﬁenapmbbdy #4LD, mouse antibody#tOvD Eapriple 2

anti-HM1.24 anfhady.at.goncentrations of 0.01, 0.1, A ,ang,43,9/ml. Using
ism 4 sqftware t{?f equ”?bnum -dissociation 5%
calsulated ffhined percentaoé%fi%g ? %Q%ents

and icddmmchamed&yeﬂbﬁiow Mrrismad tSadtly s EO{ErY 3 ph’EmelHMI 24 antibody

Hum oftwate, Inc.) - quw o software {Iree Star6én/c.) - Flow cytometry 999,

EI\("C{ alibr ofr\\ Baoctan-Dicli
o e (DCCtorttK

CYHO%QHWFC (FIuoresceu)],/Jsothlocyan te- Conjugg?ge/d Goat Anti- Mouse 96%
monkey

Table 2: Binding activity (Kd value) to human myeloma-derived RPMIB226 cells

Example 4 Comparative Example 2
Anti-human Anti-human
BST2(D+/H-) antibody BST2(D+/H+) antibody
Mouse antibody #4LD Mouse antibody #19LD Anti-HM1.24 antibody
0.1nM 0.93 oM (.24 sM

It was demonstrated that mouse antibody #4113, which is an anti-human
BST2(D+/H-)antibody, strongly bound to therapeutic target cells such as myeloma cells, but in
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25 Immunoglobulin Specific Polyclonal Antibody (Multiple Adsorption); BD

Biosciences: 554001), etc. The cells were collected and counted, and

then suspended at 1 x 106 cells/mlin”BS containing 1% FCS. The

suspension was added to 96-well v-bottomed plates at 100 41/well (1 x

105 cells/well). The plates were centrifuged at 2000 rpm for two minutes,

and the resulting 30 supernatants were discarded. A25-d aliquot of 0.01,

0.1, 1, or 10 g/ml mouse antlbody #4LD, mouse antibody , 0
contrash i g A b BRgeNR 5 Gl fHe‘éa’&ﬁfW&P“Rﬁe?‘{ﬂéaﬁlgéik@&Pé[ HUVEC, was
very wadlowetkctostantyinthedark ahd @ fohdrbamiBEES aa6body tivPIBSblood after
admini 9&%@1{‘&% Bt %@&W@%}%ﬂqﬁg atl?ﬁrﬁﬂlayﬁﬂ? Wﬁﬁ%ﬁ%ﬁﬁ%%ﬂt as the

m for two minutes, and the resuylting ernatants were discarded.
anti- hume@ Aty 4o ﬁe@wagsadéﬂs&nahadmésa JIkG% (R resaB e hg"

concenat20ROtspfefgidie mipetessuhe resulting supernatants were discarded.
The secondary antibody was added at 20 l/well. After the plates Were
allowed to stand in the dark 39 at 4C for 15 minutes, 150 | of PB

[Examplsrthirmgissireel (higspeaattRS e Drd ae@@émr@h&@ﬁﬁﬁﬁéw gptibody)

A, Igotgzpﬁg svietdvwedpismtes, and the resultlng supernatants were discarded.

N s R T e R L

I’tWO mlnut S, an resu INg supern tants were

was caaeéa@ewqm@%n&%%ﬁ@%ﬁénw if @seaedﬂsrpesnébﬁ%‘?ﬁﬁg ipgfyping kit

(Serotek Pfnaind; Eaasderras) Mhﬁﬁgﬁﬁhﬁbﬂﬁe 'Ehehb #50Kel. of ThB Scaoptaimingehbahain

FCS .was added to,the, w for washin th n transferred to the tubes.
cOmtmll—toﬁ WPr?gwgn%??su%dwe?u E ? \éﬁﬁj i eﬁ:elr‘é%Xtage of staining PBMCs

was determined using FlowJo software. Furthermore, using Prism 4

B. Cioﬁ%@\%@@}ﬁ)@?ﬁdo\d@kg%ﬂmh E@Fﬂ@iﬁ&&@ﬁaﬂ%ﬁﬁ;ﬂ@lﬁrmined o
ntage of stai The.result is shown in Table 2. Mouse antibo

(B-1) Iquir@ ibite duﬁl %% aﬁnrﬂ for RPM18226 cells as compared to ’
aﬁﬁhﬂﬁxﬂr@ﬁﬁtmdy@ﬁéﬁﬁd@@%ﬁ%ﬁdv%imm foBipgatakivean BST2D

anubod%')(amp'e 2] Binding of anti-human BST2(D+/H+) antibody to various
biological tissues The same experiment described in Example 4 was
carried out using mouse antibody 15 #19LD or anti-HM1.24 antibody

(B-2) Inodatiad of iefelB&NaAntibody #4LD. The result is shown in Tables 1 and 2,

aﬁ%ﬁ@ﬁ%&ﬁg{%@i&gﬁ@&ﬂ%@ﬁy@w%@@m@ fholalier A- ﬂlagtéptpé
anti-puma 100. nana c
comm e N A Rbls AR T e s R A OB b Ty

mstruc&nhbmﬂyﬁ&iﬁﬁ%mad‘lﬁﬁ)thﬂﬁbodﬁm@ackéamm&ﬂﬂ_@mOﬁ@éaéﬁﬁiﬁ@d’gﬂs obtained
from 1AL 0 ARHEIML. 24 antibody Human 6% 60% 99% Cynomolgus

(B-3) Amplification and fragmentation of cDNA encoding mouse heavy-chain variable region

Complementary DNA encoding mouse heavy-chain variable region was amplified by 5°
RACE using a 5-ug aliquot of total RNA isolated as described in (B-2). The amplification was
carried out using a commercially available kit, 5> RACE System for Rapid Amplification of
cDNA ENDs, Version 2.0 Kit (Invitrogen; catalog No. 18374-058). The procedure is described
in detail below. As a first step, the first strand cDNA was synthesized with reverse transcriptase
from the total RNA obtained as described in (A-2). The antisense primer (GSP1) used in the
first strand synthesis is indicated below (SEQ ID NO: 14). Then, total RNA was digested with
RNaseH, and the single-stranded first strand ¢cDNA remained intact was purified using 1.5%
low-melting-point agarose. Next, a nucleotide homopolymer of dC was added to the 3’ end of
the first-strand cDNA using terminal deoxynucleotidyl transferase (TdT). The ¢cDNA was then
amplified by PCR using anchor primer (SEQ ID NO: 16) with a nucleotide polymer
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3% 85% 96% monkey 20 Table 2: Binding activity (Kd value) to human
myeloma-derived RPMI8226 cells Example 4 Comparative Example 2
Anti-human Anti-human BST2(D+/H-} antibody BST2(D+/H+) antibody
Mouse antibody #4LD Mouse antibody #19LD Anti-HM1.24 antibody 0.1
nM 0.93 nM 0.24 nM It was demonstrated that mouse antibody #4LD,
which is an anti-human BST2(D+/H )antibody, strongly bound to

therapeutic t rget cells such as m cells, but in 40, con '
complagTRie 19 A AT SHE et eb e A0S TS M R (EQ 1D NO:
15) shdM\bEl@mNaEsu@ylwe&immBﬁﬁlmwdﬂmmmtmehamﬂDNu’wsﬂﬁ Bsther

amplifRAY dé‘a'f’bﬁla Qfiak AHmpisiiegan 6D bﬁpﬁﬁﬁeﬂ%ﬂy@ Hﬁhﬁ (GSP2)
anti- n BST2(D+ Pﬂé ntihody is used_as the antj- man
t

(S50 EEHAYin tRETedBe b ARIBAME REEY BB SabpHBePAr HghBepoin agerose.
caviodgtratvirs kvt herapeitiCStacy 8D thseuéd ) [Example 5] Construction of

chimeric ank 85 TR thh) apubadn(ENMe T angbasii

ot of constant region Isot pln?a fthe constant region of mouse
dinte e

%@f%s&%&?c B%Qﬁg )}Qr Binkr)10 was carried out using the
culture supeitaiahGaAndGaIUGATIONGAD GHE 8niibddyeidotyping kit

1 ilabl th ket. The h -
and%t%ﬁ%&é ﬁ%@{ IMM@E l$ ailable on the marke e heavy

nstan regions were found to be Igy2a and lgx
respecnveﬁy@%%&m%ﬁﬁ BRIAS O RIHITIGH (GIGEC- (36-men
arfizosg HAIUA A br{Bel) $5Qridona: Used in cDNA cloning The hybridoma

d
antibody, B%%E?atlon of total %@QQQ@HSE QH'H{%’E BSTZD

antibody. NA 20 Tota was isolated from the
hybridoma described above in (A-1) using the commercially available
(B-4) A&Bﬁ‘ﬁ&hﬁﬂirﬂnﬁifrd@iﬁgeﬂﬂﬁaﬁmﬂﬁﬂﬁg medﬁrggtto}ﬁia variable region

%t tlon aa rgge g %ngcgﬂi%%& g%&"&ﬁ% 5&2) l?x%‘tﬁ % %Mi éaslanable
. WaS |ned omas Am ation an
reglonﬁﬁgrﬁ@ﬁi&immm%ﬂéb@%t Seyeaihpg sndh arlébl@%%@ﬁiﬂlﬁcauon the

antiserg@mﬁiﬁdﬁéﬁﬂb’ﬂm@%\eﬂ@)@wﬁg MEisse udavy PORIRrediabiesegitfisdasing 1.5%
low-maP fl%(ii ?X 5' RACE using a 5-g aliquot of total RNA isolated as
escribed ng(’é 5‘3 The amplification was carried out using a
cdﬂﬁh‘l@?ﬂaﬂ&%@ﬁﬂ@@lﬁ%ﬁ@@ﬂ@@%em for Rapid Amplification of

5 TTC ACT GCC ATC AAT CTT CCA CTT 3’ (24-mer)
Mu [gVLSRACE-GSP2 (SEQ ID NO: 19)
5" GAT GGATAC AGT TGG TGC AGC 3’ (21-mer)

(B-5) Determination of nucleotide sequence of ¢cDNA and identification of CDRs

The ¢cDNA fragments of heavy-chain and light-chain variable regions, which were
obtained as described in (B-3) and (B-4), respectively, were each cloned into the
pCR4Blunt-TOPO vector using a commercial kit, Zero Blunt TOPO PCR Cloning Kit
(Invitrogen; catalog No. 1325137), according to the instruction manual appended to the kit.
The resulting vectors were introduced into E. coli competent cells to obtain E. coli transformants.
The plasmids described above were isolated from the transformants. The nucleotide sequences
of the cDNAs in the plasmids were determined using an automatic DNA sequencer, PCR-based
ABI PRISM 3100 Genetic Analyzer (Applied Biosystems). Inactive RNA transcripts as a result
of frameshifts, nonsense mutations, or the like near the complementary determining regions
(hereinafter referred to as “CDR”) were excluded and transeripts with the correct sequences were
extracted. Furthermore, homology search of the cDNA nucleotide sequences in the plasmids

against the Kabat Database was performed to identify the CDRs of the variable regions and the
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cDNA ENDs, Version 2.0 Kit (Invitrogen; catalog No. 18374-058). The

procedure is described 30 in detail below. As a first step, the first strand

cDNA was synthesized with reverse t@nscrlptase from the total RNA

obtained as described in (A-2). The antisense primer (GSP1) used in the

first strand synthesis is indicated below (SEQ ID NO: 14). Then, total RNA

was digested with RNaseH, and the single-stranded first strand cDNA

remained intact was purified using 1.5% low-melting-point agarose. Next,
sequeness RILRIERISSHIE BT AN B vas added to the 3' end of 35 the

fi rﬁthstrﬁmtb@{ﬁllédéeqs&mget@m- aledepxynlicleetitit kansiesdse(Sedyibogy #4L.D
obtam&? éﬁb@? |§f§ %HO%PS: WI@BCHW %@%g 3 gﬁxu% 5@1@' s% 1@06 18

Wlt a nucleotide' polymer 41 com mentar (6] uen

shownjig ST EuNP ahlisehbe @ﬂﬁ@ﬁf@@%%@@@f@ﬁ&l @@% %@P&wn ihe

heavyidﬁz!ﬂi’hg vheatgsuiinen BERGuedutire jempiiactie, el NWSWas NI 4, 5, and 6,
Ilfled by nested PCR using AUAP primer (SEQ ID NO: 17) and

antlgense primer (GSP2) (SEQ ID NO: 15). Then, the PCR product was

puFfiegusssag de soauRwarné s 3 igtirphagargdabls mgion of mouse antibody #4LD

obtambgﬁgdyédﬁﬁéﬁﬁﬂ'}@ﬁﬁl {5 1R YO AN T@Qﬁ@tﬁe%ﬁ@@cﬁd@@ﬁen%e is
C mer). Mu I G2aVH5RA P I 15
shovigh SR IS S TR AR e 0 Oheh b kR JRb o e
light-cfgmQysmapioreesymof w@v@mgdsé@ﬁ@@ RETIAG FEAEIE 05 |éc§ @mt 9,
respec%@_llG-S' (36-mer) 5' RACE AUAP primer (SEQ ID NO: 17) 5'-GGC
CAC GCG TCG ACT AGT AC-3' (20-mer) (B-4) Amplification and

fragmentation of eDNA encoding mouse light-chain variable region 15 By
C. Clopiasah®Drdcoeedog bsorivelgin (@8t BRIAencoding mouse light-chain

vafiaiien .9'& @fﬂﬁi'@@ﬁkfﬁﬁme@@l M%Mﬁtﬁﬁﬁﬁﬁqﬁmﬁlﬁ constant
reglon%[le% hIS C%tgi‘i} ‘\Ef ({% mcergs sed are shown é)elor V: on
& é ‘é '8 %%8 iHg"b
Producigaeils; ma)gvtm@sm @E@@N@M&b%ﬁi@m@ﬂ?mctor using a
comméfal A\ TZ6rd BlabtYOBG ?dﬁ‘b%ﬁ{ﬁém RER Eﬁﬁﬁ@ﬁ%@ﬁp

AT GGA TAC AGT TGG
secord TR R e SRIER S S T R s atroduced
into £.2% ¥ hercBitAtfealihie iy whte avw: tharicamdight-dhaiplsarislslesegisrsted from

the traWdpirhuYgEe q‘ﬂ%ﬁ:@@d@% HBRG i €83} BREAEithnd SR WEE R rmined
each clone the pCR4 &Jnt -TOPO vectar usmﬁﬁ é@mmer(:lajgklt

using SepyiBmit B EforitG RS dgeh: Yatd by 1681 252375 (Applicd

Biosys@woeyding to the instruction manual appended to the kit.

respe

D. Ligation of variable and constant regions and cloning

The mouse antibody #4LD heavy-chain variable region obtained as described in (B-3)
and the human IgG heavy-chain constant region obtained as described in C shared an
overlapping DNA sequence. Thus, double-stranded DINA was obtained using this region by the

overlap extension method. The procedure is described in detail below.

(D-1) Construction of ¢cDNA encoding the heavy chain of chimeric #41.D antibody

The “plasmid carrying ¢cDNA encoding the heavy-chain variable region of mouse
antibody #4LD” obtained as described in (B-5) was digested with restriction enzymes Nof and
Xbal, and purified using 1.5% agarose gel. The DNA was dissolved at 100 pmol/ul in TE
buffer to prepare a solution of cDNA fragment encoding the heavy-chain variable region of
mouse antibody #4LD. The composition of the TE buffer is indicated below.
TE buffer:



10

15

20

25

30

35

The resulting vectors were introduced into E. coli competent cells to obtain
E. coli transformants. 30 The plasmids described above were isolated
from the transformants. The nucleotigs sequences of the cDNAs in the
plasmids were determined using an automatic DNA sequencer,
PCR-based ABI PRISM 3100 Genetic Analyzer (Applied Biosystems).
Inactive RNA transcripts as a result of frameshifts, nonsense mutations,
or the like near the complementary determining regions (hereinafter
retérradltbrissHEDR") were excluded and transcripts with the correct
seguanigesere 35 extracted. Furthermore, homology search of the
eD %Liglg%tide sequences in the plasmids against the Kabat Database
was pérformied to identify the CDRs of the variable regions and the 42 .
sdudireawist the reseedvevanasiedyinge dmsdhiravrvbasoaseatgeaion of
humang@jﬁﬁ;\{grﬁélﬁiﬁ' ' uas'&@%@irﬁgm @ftm@eéa%ymﬂ@@g%e?le&mmn%aliasieided a
. descrjbed in. (B-3).i own in SEQ ID .10, and the amjno aci .
soluiog g ISR SN A eSO RO £ e ST Sy gt gpd neubated
at 70°ChREODRAcaAICBR 314 THe Bhbusnondns Wafbldydmepndianduethe
overlapiHBQEW H4L DAgeg ShONRIRISE &) IBONOS 4esulang S)NBSREctalyd The
i tnucleotlde ng%n%é@fwe light-chain variapﬁj?%i%n 0 moﬂus%é:mtibod
restriclon B BtRined 4 Ge SR 1235 18 Sifovin T SEG D NS L &R the
anirorespdcsiaqeinae sissowhGR SEOlTaon IBcatseenhérprasithn vectors for
the heARUERNGER ChERAEGRER ANJICRRRM iR 18althain variable
regl 0 .mo%eggtlﬂgd #4LD aée shown JF[]}H?EQ I§€ Os: 7, 8, anql 9,
re S?gcﬁ ORISR B LR BB HG ARS8 Constant region
4LD-ViHUNeth- 1§GSEQJAVINChAR constant region and human Ig kappa
5° AAAGREEhatnccorstpoE & Tiemion Wae AARCePAPTER APNATIRTANGAf LEUS TGT TG

\ producing human interferon (Interferon Producing cells; IPC). The cDNAs
3 (SO"WSF each cloned into the pCR4BIlunt-TOPO vector using a commercial
A4L.D- Vi, Zeio Bl YREDOP B'@CIR)Cloning Kit (Invitrogen; catalog No. 1325137),

5° CTABAREANGI Foe ALY UHRmantghapRendetia e KETIRe cepytioner)

vectors were introduced into E. coli competent cells to obtain E. coli

4LD'W%ﬁ§f&%}?\Q&E.Wé3BI)asmids were isolated from 20 the transformants. The
5* GTAUelentida 80U CE AGTEHeAAD RAS I (e PIASHITE W/eA3 determined

4LD-HSIRE m}%p@l}% sequencer, PCR-based ABI PRISM 3100

: Genetic Ana!ﬂgzeréﬁg) Iied_ Bios stenﬁ}%ﬁD. Li&{ation of variable and _
5 TG A dtaht fodibh&&5d RNG 2511E Ge0 LA HBodHALD hddlymatain
vaPiaR eriegicrfabitainiet tatdasd dheshdrid B43) Dandiboedshuman 19G

4LD-VIE Ipﬂ}a'ggﬁqg%g%gz)n obtained as described in C shared an

overlappin A sequence. Thus, double-stranded DNA was obtained

5" AAHSREANE FelfioR B HE GO dXERABA MAHAC MeAS ddetiiE s 3" (42-mer)
41.D-VlextrioRiBaedibhems4)

5 CTAGTC TAGACG TTT TAT TTC CAG CTT GGT CCC CCC TCC G 3’ (40-mer)
4L.D-VL-3F (SEQ ID NO: 35)

5’ AAATAAAAC GAA CTG TGG CTG CAC CAT CTG TCT TCATCT TCC C 3’ (43-mer)
4LD-VL-4R (SEQ ID NO: 36)

5’ TGATCA CTAGCA CTCTCC CCT GTT GAA GCT CTT TGT GAC 3’ (39-mer)

(D-2) Preparation of cDNA encoding the light chain of chimeric #4LD antibody

A ¢DNA encoding the light chain of chimeric #4LD antibody was prepared by the same
method described in (D-1) from the light-chain variable region of mouse antibody #4LD
obtained as described in (B-5) and the human Ig kappa light-chain constant region obtained as
described in C.
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30 (D-1) Construction of cDNA encoding the heavy chain of chimeric
#4LD antibody The "plasmid carrying cDNA encoding the heavy-chain
variable region of mouse antibody #41.D" obtained as described in (B-5)
was digested with restriction enzymes Notl and Xbal, and purified using
1.5% agarose gel. The DNA was dissolved at 100 pmol/l in TE buffer to
prepare a solution of cDNA fragment encoding the heavy-chain variable
region of 35 mouse antibody #4LD. The composition of the TE buffer is
indicated below. TE buffer: 43 10 mM Tris-HCI 1 mM EDTA pH 7.5to
(D-3) @Blonkgrthermore, the "plasmid carrying cDNA encoding the heavy-chain

Coﬁ?éadﬁl(ﬁ%%@aﬂi Jé%‘s%ég@ Ct'iiafT%éélgﬁéf{mg‘ﬂi%ﬁl&vé‘éc%‘?ated

ﬁthe same procedure. This yielded a “solution of 1006@mo eDNA.
peDNA éﬂ%&ﬂ&%ﬁm@mc&@&ﬁs.ﬁ&a odhenhddphie FoastreRt 3br

exprest@thmsatie oae thamatiBTCoocHiveringiad fidodvhydrogeahongshincDNA

obtaméﬁeas%‘é@éﬁ@éﬁ'}%{ﬁgisjt’@as @B%@E“i&%i:ﬁ%‘?gﬁ § %E;ﬁné §Jir'#%%r%%’2én

was treated wit

riction en
(Invitrqgsny %w%@rﬁﬁgﬂiﬁoh%wé@l Wf#@%ﬁeﬁw&ﬁ%@%éweﬁeﬁor the
light cmﬁphﬂeaimm@mn}sﬁuﬁb@d@re@@nmﬁe@é@mﬁh@d@%}&mﬂ light

f.chi fibody C
P e e e S AR AT R g v
5" liws@@@e\@@@ ook det @@A@emrrr@& #UE rehodz e PArEP VL

TGT ACC TGT TG 15 3'(50-mer) 4LD-VH Xbal-2R (SEQ ID NO: 30) 5'

E B CTAGTE TAG A #%E%GG ,%G CTG TGA GAG TGG TGC CTT GGC 3'
PrEE R 3T B A BRSO 31) 5' GTC TCC TCA GCC TCC ACC
(E-1) rasaEesbrpee GTC 3' (33-mer) 20 4LD-VH-4R (SEQ ID NO: 32) 5'

TERIAELPTECHN Trhndfeéti G AQ AL Cafalo A1 @ASH GICT CDTTCdls were

-mer) .PCR prim r the light chaln of chi H#AL
co-trarFeoR Nt 1 (R PR B P SR QP g R BRjA-4LDVED
and lighGAPGEREA-SHGVATA m@%é#@@rgﬂm@mbﬁ@lr@g a3 gesgribed in (D-3).
Then, %@%&QR&@E%&H@@%@& éﬁﬁ@ﬁé@ﬁ%ﬁ&” With DI CowAL FBS.  The
O

composztmn 0?';{16 me 11?1%% 8 Gba 70-mer) 4LD-VL-3F (SEQ ID NO: 35)
DMEM supplemented with 2% Low IgG FBS:

DMEM (Sigma; catalog No. D5796)

2% Low IgG FBS (HyClone; catalog No. SH30151.03)

2 mM L-Glutamine

100 U/m! Penicillin

100 pg/ml Streptomyein

pH 7.2-74

The cells were cultured for 96 hours after vector introduction. The culture
supernatants were collected and centrifuged to remove cell debris.  The resulting supernatants

were used as crude antibody solutions.

F. Antibody purification

Each of the crude antibody solutions obtained as described in (E-1) was purified using
Protein A affinity column (rProtein A Sepharose FF, Amersham Pharmacia; catalog No.
17-1279-01). The conditions of the column purification are described below. The antibodies
were affinity-purified according to the instruction manual appended to the column using PBS(-)
buffer as an adsorption buffer and 0.1 M sodium citrate buffer (pH 3) as an elution buffer. The
composition of the PBS(-) buffer is shown below. The eluted fractions were adjusted to a pH of
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5' AAA TAA AAC GAACTG TGG CTG CAC CATCTG TCT TCATCT

TCC C 3' (43-mer) 4LD-VL-4R (SEQ ID NO: 36) 30 5' TGA TCA CTA

GCA CTC TCC CCT GTT GAA GCT,LTT TGT GAC 3' (39-mer) (D-2)

Preparation of cDNA encoding the light chain of chimeric #4LD antibody A

cDNA encoding the light chain of chimeric #4LD antibody was prepared by

the same method described in (D-1) from the light-chain variable region

of mouse, antibody #4L D 35 obtained as described in (B-5) and the human
sbout {2 Ry R ShAT S3rbLaH Sebion SBIHG Sb° HULEMIR el g goeagred was
replace@lonih @ FHe )oBMA dblgisedcasdesciine d in (MWL), WHSREIbNe d Furoljpthshmideric

LD Xﬁgggaygg%%%&gocin (Invitrogen) at a cloning site between Nod
andXbal to construct an 5 expression vector for the heavy chain of

chhfe RO S IR i REHRB R SR SRR B B R P BRO R SRR rement
at 280 (I 2hved aloniec inteplasthidcuectoripeBDNA3ZICHY gromyeig n{lnvitrogen)
PBS(_)ag&ﬂg}oning site between Notl and Xbal to construct an expression vector

for the light chain of chimeric #4LD antibody. Each vector was named as

folloh] ManerairsaivadErrasa RRaRPEKain of chimeric #4LD antibody:

PARNA PobWi QHExgdession vector for the light chain of chimeric #4LD

a%igﬁ%d%glélﬁaﬁhQVL E. Expression of chimeric #4LD antibody (E-1)
Trafisient transformation Using Effectine Transfection Kit (Qiagen; catalog

Nd: Soak srhysgess dispdivereenobydrasiatietPiath 1 g each of the
expiessipacvieetais] torithenhe amirehadid (RebiAe4 LldDWE F oaraighl kaain and light
. NA-4L f ehimeric #4L D antibo btain scribed in

chains %L%l lgr%bgﬁlié %%%0@ r%ec?lﬁ?l% ;l? %?%%gr%%%%?\#gupplemented
wikFezey @%ﬁ\ﬂlgG FBS. The composition bighe S¥EBium is shown below.
D iEYIsLRpIenemiadcniie 2% 1avciaG FBISE B0 RVIEN!((Rigssdeatajognce)
N 9% Low.lgG EBS (HyClane; SEI130151.03), 2 mM
NG 0 B R by it SEnry 7t 5o

cells were cultured for 96 hours after vector introduction. The culture

[ExamPUPST TRIRQRIS MBS eoleatad and aankifbgeddchemna reselplepsisitieg

r in rnatants wer nti lutions. .. .
A. Cong’salljcgo g’lf] Q}?pre%ts?org%ect%rg f'(l)?%grggn a}:arJ([) e?rgsy and };Jnt(%a%a‘non of recombinant
human BST2 proteins

A series of cDNAs were synthesized by PCR, encoding a series of partial amino acid
sequences of the extracellular domain from positions 47 to 180 in the entire sequence of human
BST2D (SEQ ID NO: 2). The series of partial amino acid sequences were designed as N and C
terminal truncations prepared by successive single amino acid deletion from each terminus.

The method for designing amino acid sequences of interest is described below.

Design of the amino acid sequences for N terminal analysis:

(a7) (180)
an (179)
(47) (178)
(47) ~— -(1 40)

Design of the amino acid sequences for C terminal analysis:
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30 F. Antibody purification Each of the crude antibody solutions obtained
as described in (E-1) was purified using Protein A affinity column
(rProtein A Sepharose FF, Amersham>harmacia; catalog No.
17-1279-01). The conditions of the column purification are described
below. The antibodies were affinity-purified according to the instruction
manual appended to the column using PBS(-) 35 buffer as an adsorption
(47) buffer and 0.1 M sodium citrate buffer (pH %@an elution buffer. The
composition of the PBS(-) buffer is shown bel The eluted fractions
(48 )\were-adjusted-to-a pHof-45-about-7-2-by-addly 1 M Tris-HCI (pH 8.0).
(49'5h&buﬁer.oteachaatuhady.soh.mon_prepar@paw§5 replaced with PBS(-)
using dialysis membrane (cut off 10000; PIERCE). Purified chimeric #4LD
antibody was obtained. The concentrations of purified antibodies were
determined by absérbance measurement 5 at 280 nm and calculation
based on the cc{q\ggj)smn_of_l,B&OD_mto_l g |. PBS(-) buffer 0.2 g/1
Monopotassium dihydrogen phosphate 0.2 g/l Potassium chloride 8 g/l
Sodium chloride 10 1.15 g/1 Anhydrous disodium monohydrogen
phbsah@te a*diﬁar@speaﬂtvg prinlentidelanchanting taciiisequenteseatfien encoding a
target I%Elnl%)r Hﬁgﬁ% %gn igﬁlte 8[}@1 18& §Q % %f’lalﬂtﬁﬁ'eﬂp 8@%915%%*&8&{% cDNA

OWI S. Heavy chain Light chain SEQ
(SEQ Ru¥fdotite @aﬁé@@é)}@ebm Nf@eﬁ% m@%engg)RWS@éiﬂﬁ out
using NOIDZMArpm_f,am&issmmem‘cgdt&a@dl RNQo2Bh{amhoAkithsEaURMEE) human

6 ter ation nized b i hu
B T2 R e e MR SR Rt AN W ok1 qpd o
(TaKaBﬁ)téﬂﬁgtmw@ﬁ %.W%ﬂn@ﬂmm RuFHY o MipstarissiomQiagen.  The
purifie¥EPIER gmm&e\svwer@cﬁwathﬁslpﬁqm/m&geﬂp@dﬂﬂ@@g@mpfd@ﬁﬁta{zector

amj Cld ences of.the extracellula domaln from,pos '[IO
betwe%ng%?\ e er?f(‘%1 qe}fsg[quencc):ﬂik:-1 of human B! rﬁ% R‘% (E he sen(gBL21
(DE3)bfordraasammasacid H@@W%&EM%@&M@%&@W éﬁhscaaéimﬁrﬁltemnus were
prepartdl G INSrREEHATRE H)-5H GERESI RiIEE DcAmiRo RGic et iiam OIS vageH).
terminus. The method for designing amino acid sequences of interest is
described below. 25 Design of the amino acid sequences for N terminal
B. Antgpdlysis: (47)--------mmmmmmmmmm e (180)

(4Vstrg mouse mitibudy #4EH6HRined as described in Example 2, epitopes were

determined by the Western blot method described below.

C. Western blotting

The His-tagged human BST?2 proteins (synthesized as described in A) were each
dissolved in sample buffer, and heated at 70°C for ten minutes. The dissolved proteins were
fractionated on a 4-20% SDS-PAGE gradient gel (Invitrogen) and transferred onto PVDF
membrane (Millipore). The membrane was blocked with BSA and incubated with 1 pg/ml
antibody 4LD or 2000x diluted anti-His tag antibody (Novagen). After reaction with an
HRP-labeled anti-mouse IgG antibody {Jackson), ECL Detection Reagent (GE Healthcare) was
reacted for chemical luminescence, and the His-tagged human BST?2 proteins were detected
using LAS-1000 from Fuji Film.
Sample buffer:

NuPAGE LDS Sample Buffer (4x) (Invitrogen)

NuPAGE Reducing Agent (10x) (Invitrogen)
The buffer was prepared using sterile distilled water.

The result is as shown in Fig. 6. The amino acid sequence of recombinant human
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(47) —-----mmmmmmmmm e (178) (47) --------------- (140) Design of the
amino acid sequences for C terminal analysis: 46
(47)------mmmmmmm e (180) (48)----------------=-=mmmmmmeo- (180)
(49)--------mmm e (180) (14 ? ---------------- (180) PCR was carried
out using primers each annealing to either end of the region encoding a
target amino acid sequence within the nucleotide sequence of a human
BST2D-encoding cDNA 5 (SEQ ID NO: 1). EcoRI and Xhol sites were
BST2 pratrdn i @52 MBRASHPERINS caHEROARILRMEIR® BroRABeshfsrdddng the
first NH@Eﬂﬂﬂ)@b@(ﬁ@@tﬁM&fﬂ@E@S@ e vothsthe faIf langihs bumam I‘Bﬁﬂfﬁi@@ NAncation

{upper. ﬁ%? aﬁi?te TXI ‘teo lt' rPruH%ﬁo e(erg %T%%n%?t?\?:a E%q ﬁlgnal was

ctro orese on agaros n pur
detectegy mEhm@fbeﬁy@4&@%ﬁrﬁnﬁéfcatﬂdf‘éwptwlbf%é@&%w&@%ﬁﬁf@ﬁq%gm are
markePwikB2 (Novagen), a His-tagged expression vector, 10 between EcoRI and
Xhol sites. The expression vectors were introduced into E. coli (BL21
(DE3)) for transformation. Human BST2 proteins each having a His tag at
N teﬂnllt%al\fﬂf@fﬁﬂm were prepared from the respective E. coli strains using

OB g T S o

ed by the S@ lot method described below. C. Western
i€ His: human BST2 proteins (synthesized as described
5 |n ) E&8ac olved in sample buffer, and heated at 70C for ten
) The disdAved proteins were fractionated on a 4-20%
S[ﬁ(ﬂﬂl)GE ién%?& gel (Invitrogen) and transferred onto PVDF
| ] e) The membrane was blocked with BSA and
- mc*&fﬁﬁgéd'&/ mI antibody 4LD or 2000x diluted anti-His tag antibody

C ‘{g%en After reaction with an HRP-labeled anti-mouse IgG antibody
term, gl 2¥EL Detection Rea l“(;g]ant (GE_Healthcare) Was 25 reaite QAé)r

' héENita Iﬁh&ﬂéscencezan @&3 human B%

!+++++...;

“*“ 4détected uSinpl ASHH! (8@ rom Fuji Film. Sample buffer NuPAGE LDS
+ 5Sample BA#L A HABBen) NUPAGE Reducing Agent (10x)
+ InV|tr gn() nQF% as prepared using sterile distilled water. The
~ Tresult |3’ b @) The amino acid sequence of recombinant
umaﬁ 135) mmmmm Q( 80)
- 8 : R(136)——-Q(180)
=10 : L3N ———0(180)

As clearly seen from Fig. 6, binding of antibody 4LD was detected in lane 7 for N
terminal truncation K(47)---R(147), while the binding was undetectable in lane 8 for N terminal
truncation K(47)--V(146). This demonstrates that R at position 147 is essential for the antigen
recognition by antibody 41.D.  On the other hand, the result on the C terminal truncation (upper,
right panel in Fig. 6) showed that antibody 4LD bound to E(133)---Q(180) in lane 6 while the
binding to V(134)----Q(180) was undetectable. This indicates that E at position 133 is essential
for the antigen recognition by antibody 4LD. The epitope recognized by 41.D was revealed to
be the 15 amino acids of EVERLRRENQVLSVR (SEQ ID NO: 37). The amino acid sequence
of SEQ ID NO: 37 corresponds to the region from positions 133 to 147 in the full-length amino
acid sequence of BST2D (SEQ ID NO: 2).  As shown in Fig. 1, this epitope was found to be

constituted by a human BST2D-specific amino acid sequence.

[Example 7] In vivo drug efficacy test
(1) Cell lines
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47 BST2 protein in each lane is shown below. Amino acid positions are
numbered by taking the first N-terminal amino acid M of SEQ ID NO: 2 as
1. Of lanes 3 to 9 for N terminal truncggion (upper, left) and lanes 4 to 10
for C terminal truncation (upper, right), lanes in which signal was detected
with antibody #4LD are indicated with +, while lanes with no detected
signal are 5 marked with -. N terminal truncation 1 : K(47)-0(180) 2 : K
(47}1 159)10: K (47 -E (140) + 3 : K(47) ------—-- P055) + 4 : K(4 1:)
Dﬁé Biines usedeygm mn«';m(mx@pwewﬁ)ceﬂﬁmﬁwﬁ2?@4# (R and
human(BAE)1 1i8e: AR@TY (M(;l@ﬁ) THe: d& (4 Ry eid PaB3a ke denndinali HidhieatiarR PRIV 640
180 1 -0 (180) +4:S(131)-0(180) +5:
(SIGMA%?L ‘%"q %‘g‘id “%h é%?g & "7 :V(134) ----0 (180) - 8 :
E(135)-----0080) - 9: R (136) ------ 0(180)10-10:L (137) ------- 0 (180)
@) Preﬁ&@mrbf&mérmuai@rﬁtdaimﬁiﬁgl@haﬂ&aawéb@zmasa@wme in lane

7 terminal tru ---R(147), h|| the binding was

un 1ec‘:¥a¥§l8 i flrne r}\pe(er%fr/lmp} i |on f‘? %?(T%é}%/ isOnthe day
before gethorstpbteietioat Kbt n@bﬁt@@rﬁqma@bs@éﬁhanfquine(éb‘ﬁlgehuz@(ihemical
Industmgomt{@a %@@iﬁb@%dﬂm 120 he stheniened ma) r@%lﬁéﬂtbﬁ'é@i Gavities of SCID

mice (G331 15 BTG SR HTAHR B el B DG 0 SR O PRl
cells/hopdy waﬁémr&bﬁéem&qmﬁhﬁwdtMIthmm@ desarital fdheHsmor

volm@ﬂ&iﬁ%@l&%@&@@ﬁ&@@h@ﬂgW%%Qagmﬁ%%rﬁﬁgmg&y\ﬁ&%v
h evtealed to, be theé (ga é‘l ?CI%S of EVERLRRENQVLSVR (SEQ ID NO:
when 7)“?’1%‘5?%5%? S qﬁg ne % %FSEQ ID NO: 37 corresponds to the

(Tumoregibmigbh(pogitcnss ] 3%ndndd Z<is thdritioe ag 4fhino acid sequence of
BSTRh{RER @) AR SRRV ihig vhithis epitope was found to be

constituted by a human BST2D-specific amino acid sequence.

(3) Preparation of mouse model grafted with human cancer celi line ARH77

Cells were prepared at 2.5 x 107 cells/ml using the cell passage medium. On the day
before cell transplantation, 100 pl of an anti-asialo GM1 antibody (Wako Pure Chemical
Industries; one vial was dissolved in 5 ml) was administered into the peritoneal cavities of SCID
mice (male, five weeks old) (CLEA Japan Inc.). 200 pl of the cell suspension (5 x 10°
cells/head) was transplanted via the caudal vein into the mice.  Ten days after tumor
transplantation, the levels of serum human IgG (M protein) produced by ARH77 cells in the
mice were determined by ELISA (see the section “Serum M protein assay™). The model was
established based on the detection of M protein.  The mice were grouped based on the serum M
protein level.

(4) Serum M protein assay

Blood was collected from the dorsal metatarsal vein.  After separation of sera, the M
protein levels in mouse sera were determined by sandwich ELISA using an anti-human IgG
antibody. Specifically, 96-well plates (Nunc) immobilized with an anti-human IgG antibody
(Biosource) were blocked with dilution buffer (D.B.), and then the serum samples appropriately
diluted using the dilution buffer were added thereto. Composition of the dilution buffer is
shown below.
Dilution Buffer:

50 mmol/l Tris-HCI buffer (pH 8.1) containing:

1 mmol/l MgCl,,
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[Example 7] In vivo drug efficacy test 25 (1) Cell lines 48 The cell lines
used were human myeloma-derived cell line RPM18226 (ATCC) and
human B cell line ARH77 (ATCC). TQ& cells were passaged and
maintained in RPMI1640 (SIGMA) supplemented with 10% FBS
(BIONET). 5 (2) Preparation of mouse model grafted with human cancer
cell line RPM18226 Cells were prepared at 5 x 107 cells/ml using the cell
passage medium. On the day before cell transplantation, 100 | of an
anti-asialéféIWPaHﬁB&@l(Wako Pure Chemical Industries; one vial was
dissolvedinbwpmEsiagdministered into the peritoneal cavities of SCID

mice (male, five eﬁs old) (CLEA Japan Inc.). 100 | of the cell
suspensic@l@%&lgx& ‘ce é]ﬁggd) was transplanted subcutaneously at

an abdondinel&tbarteeths b TRELER Y- volume was calculated
according to the formula shown below, and the model was approved

when the tumor volume reached,140 to 240 mm3. (Tumor vol =
A AP AR e o (e, Ry A (LB Mo reG
(ICN/cappdrivers thinteshioelryiemseriabiya)-fold slstions besiouise addePgelmdd The
standarwiﬁ{h@&ﬁm%’efr:ﬁ?ﬁﬁnﬁﬂdﬁﬁ ARHZFr@@tl%gM@[&x@ﬁ?ﬂﬁ&é%x@bﬂo’éﬁhlj #B%-labeled
. cells usl e.ce assage.medium. On the da efpre,ce .
anti-huf g O A SRR T I e TSR, SAprar e L i Sigmal 04
(SigmaeKdmibibsl Huusrsstormndidionesibins shasdbans mah 40aPadvimideaisgned using
an absdfﬁ&lﬁb?@ﬁEFggegﬁéle@é\ﬁi@a%a&MDﬁgg_m’ag.eS (m%%aﬁiyg@ml / l%?&&'ﬂ)((éh&é\in the
apan inc. 0 e.ce spension X. cells ad) W.
sampleg e G A o L BT ST RIS e R TPy The
detectitrahisptanthtidil, IHe veardssofrsertnbh b mgmld@se o dheing Pristiosadiny-
ARH77 cells in the mice were determined by ELISA (see the section

"Serum M protein assay"). The model was established based on the
&) PTGB%H%QQ&PWB%@E’.@?A@}WE@ re grouped based on the serum M 25

proteihel duglof{ 4jhSamstratid pransivody dhyBlosdwperedisite d Hdm sterilized by

i ! TRRLYE MU i 3, IRERLRIP daNRISHRred at 1.5
B b o B
mg/kekftsl B/ HIBTRHP @&aaﬁé%fﬁg, %’é-wgﬁ%ba @%B}%rﬁﬁ%ﬂ% iR at o
mg/kgpatiduwebfotgdnantinatiprBiosource) were blocked with dilution buffer

(D.B.), and then the serum samples appropriately diluted using the
dilution buffer were added thereto. Composition of the dilution buffer is

(6) AntdbRay PHBIBIHIBIRRion Buffer:
The samples prepared as described above in (5) were administered to the RPMI8226

cell-grafted model mice prepared as described in (2). 'The samples were given at 10 ml/kg
(doses: 5, 1.5, and 0.5 mg/kg) via the caudal vein twice a week for three weeks starting from 27
days after transplantation. ~ As a negative control, PBS(-) (vehicle) was administered at 10
ml/kg via the caudal vein twice a week for three weeks by the same procedure. Each group
included six mice. The samples prepared as described above in (5) were administered to the
ARH77 cell-grafted model mice prepared as described in (3). The samples were administered
at 10 ml/kg (doses: 5, 0.5, and 0.05 mg/kg) via the caudal vein once a week for three weeks
starting from 10 days after transplantation. As a negative control, PBS(-) {vehicle) was
administered at 10 ml/kg via the caudal vein once a week for three weeks by the same procedure.

Each group included five mice.

(7) Assessment of antitumor effect
The antitumor effect of antibody 41D in RPM18226 cell-grafted model mice was

assessed based on the time course of tumor volume change (Fig. 7).  The result showed that the
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35 50 mmol/l Tris-HC1 buffer (pH 8.1) containing: 1 mmol/1 MgClI2, 49
150 mmol/L NaCl, 0.02 w/v% NaN3, 0.05 vol(%) Tween20, and 1 w/v%
bovine serum albumin (BSA). 5 Furtlggrmore, as a standard for antibody
concentration determination, human IgG (ICN/cappel) was diluted in
eleven serial two-fold dilutions beginning at 1000 ng/ml. The standard
was also added to the plates. After reaction with an alkaline
phosphatase-labeled anti-human IgG antibqdy (Biosource), color
tumoraé@g{)

BV RS e e D BRI A RiRFEFE S 4T eaiihAdy AbRCH) unprred to the
vehiclsubistratecrad g thepresiiting ahsosbaficet at AGSIhoskhgotat miodd msoagvas

assess@HADSP @%ﬂ%%dﬁ@ﬁ?@ﬁ&%raﬂ%‘? Qﬁl.av?lﬁé"ﬂz@ﬂ@ glﬁ)gg% %ﬁ%ﬁéﬂg‘gﬁlﬁ@é eriod was

protein) levels in the samples were calculated bas atio o
prolonggghja HGwgPsRARIHERA IGERTPRObR R S s HRTATAC I TR KehiHlagdministered
group.assumed to be 1 ng/ml based on the calibration curve. 15 (5) Preparation

of anti inist f inistrati [

o S b MIEOR LENAY Sy SLedmIBIp R AL R
transplagipnvafE R welNgR 1S mg/ml (group administered at 1.5 mg/kg),

0.1 mg/ml (group administered at 1 mg/kg), and 0.05 mg/ml (group

IndustQ%iﬁi%gégﬁiist 0.5 mg/kg), and used for admi_nistration. 2.0 (6) Antibody
T The samples prepared as described above in (5) were
adhimrsesd iy eREqupReY Sl snsendrsftest msedicatizaqsrgniredpad 2D among
variouslegicingd-afi42k JiausampPesveriesaive a1 mika 2Adesksdies dfahapeksent
. 0.5 via the caudal vej J week for three weeks ting fr .
et B R e O RS R A i o, an
be useqygsteahmnaisteheanasing P rixpiesdasdarveiradrdla swelbrsforgipsea.  For
exampCOkERYSHEISANE RIRMEAIAIehERMTHIIMID IMedUFedkSIXIEEoR RRable
.. samples.prepared as descri above in (5).were administered to the

maint g S P B S R el et R O Tl gt
immunéaicadiy idigtagasshdd S 62l fikgniddsESHs, (ThusriticroBhedjg)ivhe present
inventfRHUdRl MAIR-ANERBpPVERKIFEIY BeWaek 3P &iasting Atemd@vdRy shaft@tibodies of
h tra sp}lxan ation. Asa negative control, PB§(9 é)v%?iclg% Wa‘t% %ﬂmaﬂ tered

© DI O RS TR B AT AT B A8TRRICTER MY SL WERRSHY e <aie
BST2Brevwdstieg Edlssepbapincilued fie nidieul 7y, Adsesserbin i dmiiorage diagnosis
for myRffRRA, the antibodies of the present invention which immunologically recognize other
variants of BST2 molecule are useful as a diagnostic tool that gives more specific images with

low background noise for lesions.
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35 The antitumor effect of antibody 4LD in RPM18226 cell-grafted model
mice was assessed based on the time course of tumor volume change
(Fig. 7). The result showed that the 5§ tumor growth was suppressed in
the group administered with antibody 4LD as compared to the
vehicle-administered group. The antitumor effect in ARH77 cell-grafted
model mice was assessed based on the survival period (Fig. 8). The
result showed that the survival period was prolonged in the group
administered with antibody 4LD as compared to the vehicle-administered
5 group. These results demonstrafd th&ntibody 4LD has antitumor
effect on model mice transplanted with human myeloma cells. Industrial
Applicabili ty 10 The present invention provides antibodies that .
L. An aglishiipanProco ghiPe B St BiaRsdA RS SpRcg Set BiFkd asp MR
substaBRIR @tigem BREANGMSIY andiodieswtthepidagnheiangptiobimbighiomain
thereofAT€ More specific to BST21) than the conventional anti-HM1.24
antibodies, can be used in treating or diagnosing BST2D-expressing
tissues and cells such as myeloma. For example, when used to treat
2. The mpEioMecftbriantihkdies ofihe pigstnbipidatiomprisihletis amaintacidneguence of

t.high,levels.in the for gl neri ihQdi t do not

S T e b e AR AR s o

the present invention can achieve therapeutic effects even at lower
3. An 4oBRdyAlesariveinethe anibedies:el dhemiesestipvantionecanieatsead acid
sequense d@tﬁ%ﬁcﬁ@e?osr%? P%gtl%\%% %%QC%H s%%;[gf:\;[eianagnﬁg-ggi é%?%rﬁ ﬁ]ﬁNO 3,or

qUCTEE IS sich ‘as myeloma. A particular, when used in in vivo image diagnosis B

a fragmenfQompaiongdh e eribbuid e faiairdbeieoivention which

immunologically recognize other variants of BST2 molecule are useful as

a diagnastic, togl that gives more specific,| es with low background .
s S R R T S
fragmet KompiisBS HrDwEigiyebibling desabt Bifed-substantially to human

BST2H antigen, or a fragment comprising the antigen-binding domain

thereof. 2. TEe ant[ﬁod of claim 1 that recognizes a polypeptide . .
5 The A ARG A CLALHEL BB (5 NTCR o S g e
antigecomgtisinlytrandhtitpei-binding domain thereof. 10 3. An antibody
prepared using as an immunogen a peptide comprising the entire amino

6. A mgﬁ%?ﬁlSS % %%‘1 S%%I:Q%E q%%@@xg%g&ggae§§&%\@8{)rgc%gsﬁgg A lé;[‘l¥l?e accession
number FERM BP-10964, or a fragment comprising the antigen-binding domain thereof.

7. The antibody of claim 1 whose heavy-chain and light-chain variable regions comprise as
CDRI, CDR2, and CDR3 the following amino acid sequences:
heavy-chain variable region CDR1: SGYYWN (SEQ ID NO: 4);
heavy-chain variable region CDR2: YISYDGSNNYNPSLKNR (SEQ ID NO: 5); and
heavy-chain variable region CDR3: ILGRGY (SEQ ID NO: 6);
light-chain variable region CDR1: RASQSVSTSSYSYMH (SEQ ID NO: 7);
light-chain variable region CDR2: YASNLES (SEQ ID NO: 8); and
light-chain variable region CDR3: QHSWEIPYT (SEQ IID NO: 9);

or a fragment comprising the antigen-binding domain thereof.

8. The antibody of claim 1 which comprises the heavy-chain variable region of SEQ ID NO: 11
and the light-chain variable region of SEQ ID NO: 13, or a fragment comprising the

antigen-binding domain thereof.
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a fragment comprising the antigen-binding domain thereof. 15 4. An
antibody that binds to the same epitope in BST2D protein as the antibody
of claim 1, or a fragment comprisingsthe antigen-binding domain thereof.
5. The antibody of claim | that is a monoclonal antibody, or a fragment
comprising the antigen-binding domain thereof. 20 6. A monoclonal
antibody produced by hybridoma BST2#4LD deposited under the
accession number FERM BP-10964, or a fragment comprising the
antigen-binding domain thereof. 7. The antibody of claim 1 whose
9. An ahgbwyychiinaanddightichainl staria blédie gip re domipsistias o 260€ DRKore amino
acids 1&95&%‘&1&9'@% %‘@Mﬂg ARRRACIH, SRAVRP ORI ERMS RN f the antibody
variable region GYYWN (SEQ ID NO: 4); heavy-chain variable
£(A) pa4kh CDR2: YISYDGSNNYNPSLKNR (SEQ ID NO: 5); and
(A) an Wghﬂmmﬁ@b@a@bm@ﬂ@%eﬁiﬁﬂ@ﬂa@&@gﬁ%@m@ﬁﬁg lt-€Hali , CDR2,
and CIYRSBRSAYARCRR, RASASURTSSYSYMH (SEQ D NO:7); 30

ain variable region CDR2: YASNLES (S Q ID NO 8) and

|| &mhﬁwﬁbqéiﬁéa%ﬁn@éﬁé SHEWEND H:9): ora
fraem@mkﬁgmmm@m tagmﬂmbmw@@mmm (Bl baotys); and
of.claj f SEQ ID
S N e e 13 o o
fré@hﬁmﬁ%ﬁémgwn%&n Eﬁ%ﬁ‘ﬁ&ﬁ%@dﬁ%@ B NQ: 7
amigb@@ha:iﬂth@aubsﬁg@mmmelemraﬂml@s}z@mwrs@)rtm of one or

ino |n the d @%ﬂ; as.an
{%/E%yceallr}n‘//a ént to tha a(?%%% %{]S( y O{BK) or ﬁgg h%ntlbody
(B) anwﬁﬁé@ﬁééwghamrﬁ?@ ﬂ@theéﬁ&mh@anw@lﬁkgm&@%@ dlasNEbRyand the
hght-c}ﬁa%maﬂéi@@&ﬁom&m amyino acid sequences: heavy-chain

or afml%%rllal%le re on%%ﬁ&%%é%gﬁw I\é %flzgavg) cgr?én variable

heavy-chain variable region CDR3: ILGRGY (SEQ ID NO: 6); 10
10. An Ié@ﬁb@ﬁ@&%iﬁ@é&d@ﬂé@m&o&\fn@%@iﬁ%ﬁ%&f{ MEh6SEEHIND clilim 7, or a
fraome ght ch%}ﬁ/a jiable re&%nnglﬂ é" YAS LES SEQ ID NO: 8); and
Tag Pgﬁ?mt?am \%rlgbqlé gion /T (SEQ ID NO: 9); or (B) an
antibody which comprises the heavy-chain varlable region of SEQ ID NO:

11. Theldn@BEdPS7 ighinchainivatiaPIRrRARMATREEI D N@1h3mEatQot FAGREHNe
gnsn&g the %ﬂtll%erf] binding domain thereof.

ing admain

anti gen—g

12. The antibody of claim 1 having CDhC against a cell expressing human BST2D antigen on the

cell surface, or a fragment comprising the antigen-binding domain thereof.

13. The antibody of claim 1 having ADCC against a cell expressing human BST2D antigen on

the cell surface, or a fragment comprising the antigen-binding domain thereof.

14. A polynucleotide encoding the antibody of claim 7 or a fragment comprising the

antigen-binding domain thereof.

15. A vector carrying a polynucleotide encoding the antibody of claim 7 or a fragment

comprising the antigen-binding domain thereof.

16. A transformed cell harboring in an expressible manner the vector of claim 15.
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10. An antibody that binds to the same epitope in BST2D protein as the
antibody of claim 7, or a fragment comprising the antigen-binding domain
thereof. 20 11. The antibody of cIaimsg which is a monoclonal antibody or
a fragment comprising the antigen-binding domain thereof. 12. The
antibody of claim 1 having CDC against a cell expressing human BST2D
antigen on the cell surface, or a fragment comprising the antigen-binding
domain thereof. 25 13. The antibody of claim 1 having ADCC against a
17. A rpetheskfresesdy e tha B8 ahtigen o7 thEésanautasersing fgyment

antigerCOMPHS! ﬂgﬁﬁa@aaﬁfgc?n-b;iﬁﬁdma@m? theieghk ddaipohyuclaais®rmed cell of

. coding the antibody.of claim 7 or a fragment comprising the 30 .
lainn B oA B el VAR kT et g ot
from el the antibody of claim 7 or a fragment comprising the

antigen-binding domain thereof. 35 16. A transformed cell harboring in an

expressible manner the vector of claim.15,53 17. A method for producing
18"A}%)t(é%§ﬂ%lo 3a/tc?fr %?&%%575}% ?(}%é)g%gﬁfﬁg&)?ﬁgﬁsing the antigen-binding

domain thereof, which comprises the steps of culturing the transformed

19. Thea§KHa6lam LG AAd pAllsriine 4he RUROdy s HAIMB LI PRASIBG N6 4.

antigen-binding domain thereof from the culture. 5 18. A hybridoma that
produces the antibody of claim 5. 19. The hybridoma BST2#4LD
20. A ragpoditddniidely thedeotagsiompuisinetEER M BRoatetdg 4@ hpbridoma of claim

19 and'B§1BOSLETROLRGSYIRrRENCtiRR @Rmprising the steps of culturing the
hybridoma of claim 19 and collecting the antibody from the culture. 21. A

method for producing an anti-human BST2D specific antibody, which
21. A moinptisepthéusiepsncihilfybrodiftdcihgpan Antktilndy) BISTR2 Boantilsesiyhe steps
oft  With either or both of human BST2H and human BST2HS; and (2)
man BST2D specific antiody, an anti-human

(1) COI%%%%%MV%' S reb o bratRer s Rsh SpRERENES bATgnd human

BSTZHietanading to human BST2H; and 20 (ii) not binding to human BST2HS.

) coll%&jéﬁ?agt&?&ft?—m{ﬁﬁyﬁﬁ*ﬁzmg&ﬁwmﬂcﬁ??ﬁ%éﬁu%%%ﬁﬂﬁ%mﬁbody

. which comprises the steps of: (1).immunizing a nonhuman animal with a
havingGibrarRairicihyHetionimsaldtiss ffence of SEQ
(1) not binding to human BST2H; and
(ii) not binding to human BST2HS.

22. A method for producing an anti-human BST2D specific antibody, which comprises the steps
of:

(1) immunizing a nonhuman animal with a peptide comprising the amino acid sequence of SEQ
II> NO: 3 or at least five or more consecutive aming acids selected from the amino acid sequence
of SEQ ID NO: 3; and

(2) collecting the antibody from the nonhuman animal of (1), or harvesting cells producing the
antibody and collecting the antibody from the antibody-producing cells.

23. A therapeutic agent for a disease caused by growth of a tissue expressing human BST2ZD
antigen, which comprises as an active ingredient the antibody of claim 1 or a fragment

comprising the antigen-binding domain thereof.

24. A therapeutic agent against a tumor expressing human BST2D antigen, which comprises as
an active ingredient the antibody of claim 1 or a fragment comprising the antigen-binding

domain thereof.
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25 ID NO: 3 or at least five or more consecutive amino acids selected

from the amino acid sequence of SEQ ID NO: 3; and (2) collecting the

antibody from the nonhuman animal gf (1), or harvesting cells producing

the antibody and collecting the antibody from the antibody-producing

cells. 30 23. A therapeutic agent for a disease caused by growth of a

tissue expressing human BST2D antigen, which comprises as an active

ingredient the antibody of claim 1 or a fragment comprising the

antigen-binding domain thereof. 24. A therapeutic agent against a tumor
25. Thedmewsirty hpenanfBBi2D4Awigeanvinchmoripdsesasidm arcattf®one marrow.

ingredient the antibody of claim 1 or a fragment comprising the

antigen-binding domain thereof. 54 25. The therapeutic agent of claim )
26. Th AR A LS IR VA B8 NG SEHE TER o oeHe g marrow s
myelottiverapeutic agent of claim 25, wherein the tumor derived from a cell of

bone marrow is 5 myeloma. 27. The therapeutic agent of claim 26,

wherein the myeloma is multiple myeloma. 28. A diagnostic agent for

27. Thytherarnbtic agsiierbsirae g isrrar syt muigenulinlemasiapises 10

the antibody of claim | or a fragment comprising the antigen-binding

28. A Jg%ﬂ@éﬂcga 5ﬁ9f0128¢tébq@ggg%&&e%ﬁ%%%ﬂ%@%}%%% %%ﬁ?ga[éﬁ%( r,f\frfﬁ L comprises

i
human BST2D antigen, which com; > [ i a
the i ge R 26 RS A G RA e HBFboE SoramThseor

diagnostic agent of claim 29, wherein the tumor is derived from a cell of

29. A PANSIBRTN; 314 dbs i i nt. of claim 3 ein.the tumor .

_ d%r;:lve fr(é_?c}] a ceﬁeo?%%) egrg}%%g\{%%%%ﬁ%n ?ﬁ?&%?&%@n@}ﬁh COmprises

the antihodxiabickaiin 91 aderamiRemRysiBERIsAigapbindjetcinmagstharcof.
method for treating tumor expressing human BST2D antigen, which

30. ThEQIL ] t f. inistering,the antibody of claim | or g fragment
e e A S Y A e 2 S AR o
antibody of claim 1 or a fragment comprising the antigen-binding domain

31. Théhigseadsift ppedtisMiaaPharmaselicr cappasiian febieatigdEraaE marrow is

myeloffXPressing human BST2D antigen.

32. The diagnostic agent of claim 31, wherein the myeloma is multiple myeloma,

33. A method for treating tumor expressing human BST2D antigen, which comprises the step of
administering the antibody of claim I or a fragment comprising the antigen-binding domain
thereof.

34. Use of the antibody of claim 1 or a fragment comprising the antigen-binding domain thereof

in producing a pharmaceutical composition for treating tumor expressing human BST2D antigen.



