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[Background Art]

Bone is known to be a dynamic organ which is continuously
remodelledbyrepeatedformationandresorptiohsoas1x>change
its own morphology and maintain blood calcium levels. Healthy
bone maintains an equilibrium between bone formation by
osteoblasts and bone resorption by osteoclasts, and the bone
mass 1s maintained constant. In contrast, when the
equilibrium between bone formation and bone resorption is lost,
abnormal bone metabolism such as osteoporosis occurs
(Endocrinological Review, (1992) 13, pp. 66-80, Principles of
Bone Biology, Academic Press, New York, (1996} pp. 87-102,).

As factoxrs which regulate bone metabolism, many systemic
hormones and local cytokines have been reported, and these
factors collaborate with one another to form and maintain bone

(Endocrinological  Review, (1992) 13, pp.  66-80,
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2 Endocrinol ogi cal Review, (1996) 17, pp. 308-332) As
a change 1in bone tissue due to aging, the occurrence
of osteoporosis is wdely known, but the nmechani sm of
its occurrence enconpassesyvarious factors such as a
decrease in secretion  of sex hornones and an
abnormality in the receptors-for the hornones,
variation in cytokine expression locally in bone,
expression of aging genes, and osteoclast or
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phosphat e, activation of acid proteases and
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bone resorption. 3 GOsteoclast precursor cells have
PoaeandmurRt @ Peocporosis due to a decrease in secretion of
estrogen and senile osteoporosis due tc¢ aging, but advancement
of basic research on the mechanisms of regulation of bone
formation and bone resorption is essential to elucidate the
mechanism of its occurrence and to develop a therapeutic agent
therefor.

Osteoclasts are multinucleated cells derived from
hematopoietic stem cells, and by relieasing chloride ions and
hydrogen ions on a bone surface to which osteoclasts adhere,
osteoclasts acidify a gap between the bone surface and the
osteoclasts and also secrete cathepsin K which is an acid
protease or the like (American Journal of Physiology, (1991)
260, C1315-C1324). This causes degradation of calcium

phosphate, activation of acidproteases and degradation of bone

matrix proteins, resulting in bone resorption.



differentiated into osteoclasts by stinulation with

RANKL (receptor activator of NF-xB |igand) expressed

on the cell nmenbrane of osteoblasts/stromal cells

present on the surface of bone (Proceedi ngs of the

Nati onal Acadeny of Science of the United States of

Anerica, (1998) 95, pp. 3597-3602, Cell, (1998) 93,

pp. 165-176). It has been revealed that RANKL is a

menbrane protein produced by osteobl asts/stroma

cel ICstddasl asexpressiuarscyei nglieguhated byerd Fonmd to be

resorption .factor, -RANKL induces differentiation of
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National Academy of Science of the United States of RAmerica,
(1998) 95, pp. 3597-3602, Journal of Bone and Mineral Research,
(1998) 23, 5222). Further, knockout mice devoid of RANKL have
been found to develop an os:teopetrosis-like disease, and
therefore, RANKL has been proved to be a physiological
osteoclast differentiation-inducing factor (Nature, (1999)
397, pp. 315-323).

As drugs for <treating bone metabolism diseases or
shortening the duration of tfeatment, bisphosphonates, active
vitamin D3, calcitonin and derivatives <thereof, hormone
preparations such as estradiol, SERMs (selective estrogen
receptor modulators), ipriflavone, vitamin K, (menatetrenone),

PTH (parathyroid hormone) preparations, calcium preparations

and the like are used. However, these drugs do no:t always



The ce' | menbranes of immune cells are covered with a
dense coating of various glycans, such as sialic acid,
whi ch. are recogni zed by various gl ycan-bi ndi ng
proteins. Sialic-acid-bindng i munogl obulin-like
| ectins (hereinafter referred to as "siglecs") are a
famly of type | nenbrane proteins which recognize
sialylated glycans and bind thereto. Many siglecs are
expressed on the cell nmenbranes of inmune cells and
exhriédagni getssabccoayi therapéatiy i Bsentamenthbedeedl opment
menbr anes of immune cells and regul ate cel
of iat expeit omi ok sehbref pBelnan tanrd s wonsd fdesed h9sbgeen
involved in the i Mmune response (Nature Reviews
demayaswl ogy, (2007) 7, pp. 255-266). - However, there
are also a lot of siglec nolecul es whose

phy sir@l ogicalndinctd ons, havenfot beens eéy&u@é\t/@g ¥ehicth a
Siglec-15 (Sialic-acid binding i nmunogl obul I n-| ke

denlRC i t1%)g dfsv%r%lu%c‘dll§”%'50hslﬂ1‘%% Q@eElQQ%YaCld which
reported to bel ong to theé Slglecs (d ycobi ol ogy,

ord OBCHR O, ORESO0L 00 ® AOOBLL SRR pppncins.
o1 el s Moty ol amer Ly copserusa £ %‘si%ater
dendritic gel.ls and/or macr g g ges of hunanrs | een

refaeﬁ TYnph Rodes. SRSFthar 2 hs al FSUFL Cof Wb i igTorane
test using.a sialic¢ aci it. has al so bee
F&%“hﬁﬁﬁﬁgéﬁéfee%l%gyg?ﬁaé qlyapns anc bind thereto.
hbuSAcaZ 6Gal NAc, and that nouse Siglec-15 binds to
ManyeBEAEE 9 S FEL 6XPAESE S RdHR Foh! FETREGDAEa2T 6QFIscCells
(A ycobi ol ogy, (2007) 17, pp. 838-846) Until recently,
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however, it has been reported that the expression of
me g i ress: 95 imeeresed 1s and regulate cell interaction or cell
function and are considered to be involved in the immune
response (Nature Reviews Immunology, (2007) 7, pp. 255-266).
However, there are also a lot of siglec molecules whose
physiological functions have not been elucidated vyet.
Siglec-15 (Sialic~acid binding immunoglobulin-like lectin 15)
is a molecule which has been newly reported to belong to the
-Siglecs (Glycobiology, (2007) 17, pp. 838-846) and is identical
to a molecule called CD33L3 (CD33 molecule-like 3). This
moleculeisrnghlyevolutionarichonservedfromfishtohumans
and has been found to be strongly expressed in dendritic cells
and/or macrophages of human spleen and lymph nodes. Further,

as a result of a binding test using a sialic acid probe, it

has also been found that human Siglec~15 Dbinds to



with the differentiation and maturation of
osteoclasts, and the differentiation of osteoclasts
is inhibited by decreasing the expression of
Siglec-15 by RNA interfererice (WO 2007/093042).
However, the effect of an anti-Siglec-15 antibody on
osteoclast differentiation has not been el uci dated
yet. [Disclosure of the Invention] [Problens that the
Invention is to Solve] An object of the invention is
NeuSRhqrovd @l NZec genendhi ¢hhati s mspexct f i 8ablgcexpr essedid n to
various fornms of abnormal bone netabolism such as
Ne usorme €3 1% 451 avhi Gl ar edgeelonhn ©5t €QORAINSES2-6GalNAC
rheumatoid arthritis, cancer netastasis to bone or
(GliyPiiKeigy Slostance WaikchapbBhichS tH€:i: recently, the
differentiation and maturation of osteoclasts and ¥he
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t herapeutic and/or preventive agent for abnormal bone

‘hadBlabokbsB-tagSHRstapge MEQséﬁghbéfssf ec—-15 i&lct%eeases

differentiation and maturation of osteocfasts an

wi ACting tdSiffte'}%fnecqfaitﬁ{}{j Ad '?f%[;gﬂieé‘éiio% acﬂfjf or, preventive, .

ascts
agent for abnorm one mnetabolism 6 ans Tor '

cldate e nmecnant sm Of O0S

differentiation, maturation_and activati.on in order

th%()%ﬁﬁﬁf%f%ﬁﬁmté%ceéhggFﬁéga t ¥ra§@éti&q%ﬁﬂ§ﬁrence (WO
ventive effect on abnormal _bone netabolism, As a }

200&@&3&42)t'hey SGYE trhat "Ehe® BT esSton@Bf aHel~Siglec-15

Siglec-15 gene iincreases with the differentiation and
an Yab P G G Dt To it &S caivd 2alted Depint PRAD qlcidated

differentiation of osteoclasts is inhibited by :
yecT. ’ )

[Disclosure of the Invention]
[Problems_ that the Invention is to Solve]

‘An object of the invention .i.s to pré'vide: a gene which
is specifically expressed in various forms of abnormal bone
metabolism such as bone destruction which are seen in
osteoporosis, rheumatoid arthritis, cancer metastasis to bone
or the like; a substance which inhibits the differentiation
and maturation of osteoclasts and the activity thereof; a novel
method for screening a therapeutic and/or preventive agent for
abnormal bone metabolism; a substance which inhibits the
differentiation and maturation of osteoclasts and tﬁe activity
thereof; and a therapeutic and/or preventive agent' for abnormal

bone metabolism.



an anti body which specifically binds to Siglec-15, and
thus, the invention has been conpleted. That is, the
invention includes the following inventions. (1) An
anti body which specifically recogni zes one or nore

pol ypepti des conprising an am no aci d sequence
described in any one of the followng (a) to (i) and
inhibits osteoclast formation and/or osteoclastic
bone resorption, or a functional fragment of the

anti body: (a) an ami no acid sequence represented by
SEQID NG 2 in the Sequence Listing; (b) an am no

[MeR@isd £2R0BRIIGE P iHd SP A BamAP aci d residues 21 to
328 of the am no acid sequence represented by SEQ ID

NO The pRedber Seauencs 4 kshivigy -é&)el%i%gﬂ?eotﬁ%geco}}anism

sequence conprising amno acid residues 1 to

of ?J%%te%e@l%% tagiii(} REA[NCH iro'(?no r %?aefﬁ I_eegt P(y n 85’1% ! EPC ’J\Ra 1.7 i org in

e Sequence Listing; { an am no aci d sequence
ox GUTRLLS FELAT0 SR L5 SR 51 10, P00 e S0 o
S ol R MO R 1 i S a—
e ko Rlag0 3 fyseauence ol g amno,acld oo
. represented by SEQID NO 4 in the Sequence Listing;

Withy b%ﬁlgﬁqeﬁé%a&%haeﬁe@%?ﬁlm A TR ARF BT EP andalso
fou;nziz%gggﬁglé% d%%%r?%%%fogrgfn%sigo%lsa% use?.cs:einhibited by
an antibody which specifically binds to Siglec-15, and thus,
the invention has been completed.

That 1is, the invention includes the following
inventions.

'(lyAﬁantibodywhichspecificallyrecognizesoneornpre
polypeptides comprising<an amino acid sequence described in
any cne of the following (a) to (i) and inhibits osteoclast
formation and/or osteoclastic bone resorption, or a functional
fragment of the antibody:

(a) an amino acid sequence represented by SEQ ID NO: 2
in the Sequence Listing;

(b) an amino acid sequence comprising amino acid residues
21 to 328 of the émino acid sequence represented by SEQ ID NO:
2 in the Sequence Listing;

(c) an amino acid sequence comprising amino acid residues

1 to 260 of the amino acid seguence represented'by SEQ ID NO:



4 in the Sequence Listing; (h) an am no acid sequence
conprising amno acid residues 21 to 258 of the am no
aci d sequence represented by SEQID NO 4 in the
Sequence Listing; and (i) an am no acid sequence
i ncluding substitution, deletion or addition of one
or several amno acid residues in the amno acid
sequence described in (a) to (h). (2) An anti body
whi ch specifically recogni zes one or nore

2 ipolype@edesnconpissimg; an am no aci d sequence encoded.
by a nucleotide sequence described in any one of the-

fol | (@ ag ajino £01i0MeAlKhddbbiplrS sa5iLeel AStkcid residues
formati on and/or osteoclastic bone resorption, or a

21 kungtoopalt iy agert aef dt be aehbeoﬂaprékénae&w egld 49 No:
sequence represented by SEQ ID NO 1;

2 iMuGIHeotd é@gyencg—rﬁgresented by SEQ ID NO' 3; 8
(1) a nucleotide sequence represented by SEQ I D NG

19 egnknaaﬁﬁﬁbegkh@eségg%%gﬁp rgﬁ%ﬁéﬁﬂk%pbeySEECLbD’ :

a nucl eoti de sequence ©

jleQky gggégng$% $?dhybr|d|zes to a pol ynucl eoti de

conprising a nu sequence conpl ementary to the

| eqt d bed i i)t d
AP Rty D e

E? Qf t he. antlbog accordln % % 9
i STERE procracTOriEs) 1o SerBhebY S50 ID NO:

ost ocl asts 4). The, anti body or a functional fragnment
ﬁﬁﬁaé%ﬁ ?ﬁé@ LiZtthding to any one of (1) to (3)
mhlch inhibits osteoclast formation induced by TNF-a.

(g) an amino acid sequence comprising amino acid residues
1 to 258 of the amino acid sequence represented by SEQ ID NO:
4 in the Seguence Listing;

(h) an amino acid sequence comprising amino acid residues
21 to 258 of the amino acid sequence represented by SEQ ID NO:
4 in the Sequence Listing; and

(i) an aminb acid sequence including substitution,
deletion or addition of oﬁe or several amino acid residues in
the amino acid sequence described in (a) to (h).

(2) An antibody which specifically recognizes one or more
polypeptides comprising an amino acid sequence encoded by a
nucleotide sequence described in any one oZ the following (J)
to (n) and inhibits osteoclast formation and/or osteoclastic
bone resorption, or a functional fragmént of the antibody:

() a nucleotide sequence represented by SEQ ID NO: 1;

(k) & nucleotide sequence represented by SEQ ID NO: 3;



(5) The antibody or a functional fragnment .of the

anti body according to any one of (1) to (4) which
inhibits in vitro osteoclast formation at a
~concentration of 30 g/m or8less. (6) The anti body or

a functional fragnment of the antibody according to

(5) which inhibits in vitro osteoclast formation. at a
concentration of 3 g/m or less. (7) The antibody or a
functional fragnent of the antibody according to (6)

whi chlL)i rhhbiclleoitidei sequeateoctpstsént B8t bOMSE@IIMNO: 19;
concentration of 1 g/m or less. (8) The antibody or a

f unctri)orahutiagrede séqtbacantépedyenaeaokdi gt §O): 43;
which inhibits in vitro osteoclast formation at a

and€oncentration of from63 ng/m to .l g/mM. 9 (9) The
anti body or a functional fragnent of the antibody

accoffi ng 1acaey+9ke Yediddndo &f’) a\M?J er&aﬂnﬂﬁb@ééfde Vénlch

osteocl astic bone resorption. ody or

byrﬁﬁr@lti@@altd‘ ragngpg . gﬁc&%%*ﬁi%t' Q8g¥r§%§%rdl 29 19 g.%%;]tlde

which inhibits ih vitro osteoclastiC one resorp |

(11
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to 3 The anti bod or a functional fragment
of tﬁ@nEgﬁt 1%59 i%ébTﬂl SR ﬁ@gﬁFn€l?fﬁ6L(i&§lbOdV
h is obtajned hy a nethod conprising the
aﬁ?Qﬁ$ oW n sfﬁbsoi) 5de§y0b1FQ§%91ﬁ§(ﬁnﬁnﬁﬁﬁﬁ$ﬁ§ ah cell
anti body whi ch speC|f|caIIy recogni zes any one or

fusdpe SeqeRe3la$tehe anino aci d sequences descri bed

in aqy one of the followng (a) -to (i):
The antibody or a functional fragment of the antibody

according to any one cf (1) to (3) which inhibits osteoclast
formation induced by TNF-a

(5) The antibody or a functional fragment of the énti_body
according to any one of (1) to (4) thch inﬁibits in vitro
osteoclast formation at a concentration of 30 ug/ml or less.

(6) The antibody or a functional fragment of the antibody
according to (5) which inhibits in vitro osteoclast formation
at a concentration of 3 pg/ml or less.

(7) The antibody or a functional fragment of the antibody
according to (6) which inhibits in vitro osteoclast formation
at a concentration of 1 pug/ml or less.

(8) The antibody or a functional fragment of the antibody
according to (7) which inhibits in vitro osteoclast formation

at a concentration of from 63 ng/ml to 1 pug/ml.



(a) an am no acid sequence represented by SEQ ID NO 2
in the Sequence Listing; (b) an am no acid sequence
conprising amno acid residues 21 to 328 of the am no
aci d sequence represented By SEQID NO 2 in the
Sequence Listing; (c) an am no acid sequence
conprising amno acid residues 1 to 260 of the am no
aci d sequence represented by SEQID NO 2 in the
Sequence Listing; (d) an am no acid sequence
conpei sitregaanibodgcot & éshduesna If tagRéd: off the ardintedy
aci d sequence represented by SEQID NO 10 2 in the
accoeduarnceo larst ohg, ofe)1 arranmunoyiactd SEQUSNES osteoclastic
represented by SEQID NO 4 in the Sequence Listing;
bonkf kea@Brawiing .aci d sequence conprising anmno acid
residues 21 to 341 of the am no acid sequence

repregented bynSEQR N 4 fﬁh&@fo%w%egn'rérg} 1 B9; the

(g) an am no acid sequence conprising am no acl
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bon%h%ean am.no aci d sequence co rising aninp

es
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to (h); and 2) a step of screening an antibodg whi ch

bong, kg FRE BN Atnfhi ARG EEE I Of BERM Fst3 BE{BOHI @3 tHg/ml.

formati on and/or an _
(12) The antibody or a functional fragment of the

antibody according to any one of (1) to (11) which is obtained
by a method comprising the following steps 1) and 2):

1) a step of producing an antibody which specifically
recognizes any one or more sequences of the amino acid sequences
described in any one of the following (a) to (_i):

(a) an amino acid sequence represented by SEQ ID NO: 2
in the Sequence Listing;

(b) an amino acid sequence comprising amino acid residues
21 to 328 of the amino acid sequence represented by SEQ ID NO:
2 in the Sequence Listing;

(c) an amino acid sequence comprising amino acid residues
1 to 260 of the amino acid sequence represented by SEQ ID NO:
2 in the Seqguence Listing:;

(d) an amino acid sequence comprising amino acid residues

21 to 260 of the amino acid sequence represented by SEQ ID NO:



inhibitory activity against bone resorption. (13) The
anti body or a functional fragnent of the antibody
according to any one of (1) to (11) which is obtained
by a nmethod conprising theloll owi ng steps 1) and 2):.
1) a step of producing an anti body which specifically
recogni zes one or nore pol ypeptides conprising an
am no acid sequence encoded by a nucl eoti de sequence
described in any one of the following (j) to (n) : 11
2 i the rfimfeotceelseguegee represented by SEQ ID NO 1
(k) a nucl eotide sequence represented by SEQ ID NGO 3;

(1) @)nacl eotiinde ageguengReheRr! eseread ESEQ KBoONGD No: 4
119; (m a nucl eotide sequence represented by SEQ ID

~ in NGe FHquarivk (D)sainygel eotide sequence of a
pol ynucl eoti de which hybridizes to a pol ynucl eoti de

COrfp(ffi)Séﬂ%nﬁrf&ﬁb@@@éﬂﬁer&%ﬂ:‘@ﬁ?%i%%%{ %ﬁf%% %E%Lélé}?eéfgues

nucl eoti de sequence descri bed

1 shri NG ~ 1 an t of.s N n .
e e A

4 iggaimst as tion and/or an inhibitory
lac??%$E§ é%?%%th%%égﬂ esorption. (14) The antibody or

af ti . fragment of the antibody according to . .
anngﬁe&g%ﬂl X ?ggﬁfﬁqueghcaer SgF‘QFﬁfé&% I hACLPHees1dues
1 t%nEEQOd i.s_ a nmonocl onal anti body. Q}S) The_antLbod¥
Sr<3°fUncti o 19 eSS TERG Sy Sat &ar FRgLPNC:
: 13%; %paracterizedkb havi ng the sane epitope
4 léb G PGPS drt 3t Dody produced by hybri doma #32A1

( FERM BP- 10999) . _
(h) an amino acid sequence comprising amino acid residues

21 to 258 of the amino acid seguence represented by SEQ ID NO:
4 in the Sequence Listing; and

(1) an aminoc acid sequence including substitution,
deletion or addition of one or several amino acid residues in
the amino acid sequence described in (a) to (h); and

2) a step of screening an antibody which exhibits an
inhibitory activity against osteoclast formation and/or an
inhibitory activity against bone resorption.

(13) The antibody.<n: a functional fragment of the
antibody according to any one of (1) to (11) which is obtained
by a method comprising the following steps 1) and 2):

1) a step of producing an antibody wﬁich specifically
recognizes one or more polypeptides comprising an amino acid
sequence encoded by a nucleotide sequence described in any one

of the following (j) to (n):



(16) The anti body or a functional fragnent of the

anti body according to (14), characterized by conpeting
with an antibody produced by hybridoma #32A1 ( FERM
BP-10999). (17) The antibody or a functional fragnment

of the antibody according-to (14), characterized in

that the antibody is an antibody produced by

hybri doma #32A1 (FERM BP-10999). 12 (18) The anti body

or a functional fragnment of the antibody according to
(14)(7)chanactlecitzeid byghavicag rtie esaite eepiyt 9P ID NO: 1;
specificity as an anti body produced by hybridoma #41B1

( FERMW)BR- £1@0@b: 109 e fhenant irbpdy sehtad upctkkenab no: 3;
fragment of the antibody according to (14

Chaf(&.&@%&@ﬂe@ﬂi@@n@&%ié‘ﬂ Wi £ - 80 2PL & >s Q dqg,
by hybri doma #41B1 (FE]N é%—ll OO).e(ZO) eEgafﬁﬁg y 197

or upcki;enab+f gag Qft L b NGt o, -,
o Srhuschione [auesteolete, SRLL P S SNk,

ang@nti body produced by hybridoma #41B1 (FERN BP-11000).
(21) The antibody or a functional fragnment of the

ant i hody, agcoy di fo_any one of (1) ta %%&, .
cha#agté}izea |E99ﬁaﬁeﬁﬁggﬁﬁi?md§ Pglgg ireiide which
ti.body. .(22) The,antibody.ar a functional fragnent

Y OBy  SEEOPOF RGLE o ang BHE: BRDEL)A 1 (Bt ide
se chaQﬁngri ed in that the antibody is humanized, (23)

q?ﬁ@'anﬁQﬂﬁafqﬁnﬁf?Xnﬁﬂi%ﬂﬁﬂn?Q%ﬁﬁﬂﬂﬂe(ﬁeqqﬁﬁc%uﬁﬁ%ﬁﬁwbed
: %Q ording to any one of (1) to (16), (18) and (19),
10 dRdr && etz R4S tHat it anPhadyLPeSa ADARN

anti body. (24) The antibody or a functional fragnment

of fhe @ &Gy BEEWRiNY 80 anyiondvofhiDh texHi28)ts an
. _characterized
inhibitory activity against osteoclast formation and/or an
inhibitory activity against bone resorption.

(14) The antibody or a functional fragment of the
antibody according tc any one of (1) to (13), characterized
in that the antibody is a monoclional antibody.

(15) The antibody or a functional fragmen:t of the
antibody according to (14), characterized by having the same
epitope specificity as an antibody produced by hybridoma #32a1
(FERM BP-10999).

(16) The antibody or a functional fragmen: of <the
antibody according to (14), characterized by competing with
an antibody produced by hybridoma #32A1 (FERM BP-10999).

(17) The antibody or a zfunctional fragment of ‘the

antibody according to (14), characterized in that the antibody

is an antibody produced by hybridoma #32A1 (FERM BP-10999).



in that the antibody is an 1gG anti body. (25) The
functional fragnent of the antibody according to any
one of (1) to (24) which is selected fromthe group
consi sting of Fab, F(ab')2j2Fab’ and Fv. 13 (2 6) The
anti body according to any one of (1) to (16) , (18)
and (19), characterized by being an scFv. (27) A
pharmaceuti cal conposition characterized by

conprising at | east one of the antibodies or

f unqtlisgnathe f cagmenis, obrt he anhbedhes aceHEERNY L@ the
(1) to (26). (28) The pharmaceutical conposition

antaeeRWiaRe dr@ihd/ ko ¢hajactari-zedoPy ;B6i BY Baving the same
t herapeutic and/or preventive agent for~ abnorna one

Jn%;oeebebbérﬂ £29), 4 RRaLAREEHE 2
=P tréating ané/or& preventing agﬁaé &?&%%%J %8Fma j41B2
Hﬁgwar t-ardggd by conprising at |east one of t he
anti od‘eéﬁgr functional fragments of the antibodies

accqrq@dg?ﬁg g;% L0 (26g,and gPPﬁgeast oqgwgggpgg 0f “he

sel ect Fom t he group cons
hos honaf.e actlv vi tam n .. calcgitonin and
an%ﬁ? Rﬁ%féﬁﬂﬁgﬁébﬁ drﬁﬂh&?ﬁﬁ?ﬁﬁﬁ' T INE SUBRE RSN with
estradlol SERME  (.selective estrog rece
an FEHURRE: Broquneg B ot SoT At ACRD (EERR: BEreAcRY) .

cal cium preparations, PTH (parathyroid hornnne)
preparat i Bhe, BREASCS0I 88l 2 ahBRCEAPRAMMELGI Y efenps, the
sol ubl e TNF receptor preparations, anti-TNF-a.
antgqdyodresrei neuretiildnal chragrERes zef imdhagnthpodtiteishody
anti-PTHr P (parathyroid hornone-rel ated protein)
is amt iabddibesyopriogvstacoral Hylcagimamtias #0f1BIhel BERN RRH Es)00)
IL-1 receptor antagonists, anti-IL-6 receptor
ant i{Badi €bner antibody or a functional fragment of the
antibody according to any one of (1) to {20), characterized
in that the antibody is & chimeric antibody.

(22) The antibody or a functional fragment of the
antibody according to any one of (1) to (21), characterized
in that the antibody is humanized.

(23) The antibody or a functional fragmen: of <the
antibody according to any one oZ (1) to (16), (18) and (19),
characterized in that the antibody is a human antibody.

(24). The antibody or a functional fragment of <=he
antibody according to any one of (1) to (23), characterized
in that the antibody is an IgG antibody.

(25) The functional fragment of the antibody according

to any one oI (1) to (24) which is selected from the group

consisting of Fab, F(ab’)2, Fab’ and Fv.



functional fragments of the antibodies, anti-RANKL

anti bodies or functional fragnents of the anti bodies

and OCIF 14 (osteocl astogenesis inhibitory factor).

(30) The pharmaceutical copposition according to (28)

or (29) , wherein the abnormal bone netabolismis

sel ected from .the group consisting of osteoporosis,

bone destruction acconpanying rheumatoid arthritis,

cancerous hypercal cem a, bone destruction _

accommBnNyhRry afithitidelye aBEIrIT® Ok LaRGLbnTB st 8Sts 1906) ,

bone, giant cell tunor, tooth'loss due to
(1eperdrdontd t | Sche?:?é_@@éi@kéd?‘B?UBQiﬁcp%ﬂS‘sb&W.C ] Ol pt '

bone destruction in chronic” osteortyelitis, Paget's

dlSQ@@g QR. ma#éﬁ%&c??é%& 5g§fu¥3ha%%agﬁggﬁrized by

ost eogenesi s | nperfecta: ‘The "pharmaceu ] )
- ¥ ccording to (2 characterized. ip that
conf%e a%br%}or%gl Eﬁbeoangetdn% gbo?éis%%lés st Reporosis, )g‘blﬁ%tlonal
tructi.on.accompanying_rheunatoid  arthritis qr bone
fraf?g‘ief{tu%ct"ﬁonnth}cc%rﬂ?ﬁg?ﬁé%gs cARTRF 9T et &St a{gi)sttot §26dne.

32 h utical c ositioqn according to (29)
o 2E TR SR R PR e st ire loRoBBpG a4 e pedording £5°127)

ost nenopausal . osteoporosis, senile osteoporosis,
Ch%@féﬁ%&r‘%%%ﬁe@ﬁ&%Pgtaﬁéap?ﬁtﬁ-ﬁeaﬂééoéfPgeventlve agent
t herapeuti c agent such as a steroid or an
Lo FRnStidprsdsaitet apobs$Bopor osi s acconpanyi ng
rheumatoid arthritis. (33) A nethod of treating
and/(@P ) pPe PERITEG Sabnicraral c s 1 eembbd T stweating and/or
characterized by adm nistering at |east one of the
preyonitiod esalorofmadt i drale f regrEndsish t hdaanridteodizsi by
according to (1) to (26).
comprising at least one of the antibodies or functional

fragments of the antibodies according to (1) o (26) and at
least one member selected from the group consisting of
bisphosphonates, active vitamin D3, calcitonin and derivatives

thereof, hormone 'preparations such as estradiol, SERMs

(selective estrogern receptor modulators), ipriflavone,
vitamin K (menatetrenone), calcium ©preparations, PTH
{(parathyroid hormone) preparations, nonstercidal

anti—inflammatory.agents, soluble TNF receptor preparations,
anti-TNF-a antibodies or Tunctional fragments of the
antibodies, anti-PTHrP (parathyroid hormone-related protein)
antibodies or functional fragments of fhe antibodies, IL-1
receptor antagonists, anti-IL-6 receptor antibodies or

functional fragments of the antibodies, anti-RANKL antibodies

or functional fragments of the antibodies and OCIF



15 (34) A nethod of treating and/or preventing

abnor mal bone netabolismcharacterized by

si mul taneously or successively adnmnistering at |east

one of the antibodies or flUActional fragnments of the

anti bodi es according to (1) to (26) and at |[|east one

nmenber selected fromthe group consisting of

bi sphosphonates, active vitamn D3, calcitonin and

derivatives thereof, hornone preparations such as
(osesrcddisglog<SErRMs (rgellectome Bgttogen recept or

nmodul ators), ipriflavone, vitamn K2 (nenatetrenone),

cal ¢3om ghepshatrmareutRBd1 (qaimddir obel hocddEe)g to (28)
preparations, nonsteroidal anti-inflammatory agents,

or $2buplieh N 1f @CRPEBhoRhEPas 8hé ASsabdI dm INFs@lected from
anti bodies or functional fragnents of the antibodies,

-thean?:kaE_Hr BohBacat hyr obd hoswmpssrekated st eiddst ruction
anti bodi es or .functional fragnents of the antibodi es,

acd&mpdﬁ?%ﬂ§‘¥héﬁﬂé%¥¥ﬂfgf%hfygﬂé}lﬁé%éé¥6ﬂ§‘ﬁ&perca cemia,

anti bodi s or functional fragnments of the anti bodi es,
nti-gAH] i ' ; net.i I frﬁygﬁ f ot
bo”%ht?%oalgétgﬁé ?ﬁ?%ﬁﬁ%%§§%%§|@E&gg@%&sis |Hﬁf%i?6ryg§ncer
~+actqr.). 5). The t t -.and/or prevention ho,
thaa%c“oar d’l)sngégt)go ) %?g}%gz;&,elc aélg%?gfi\é:eog)elhn %ﬁg% ;%‘h%lee to
abnor mal, .bone tabolism.is osteoporosis, .bone.
PerdEEIUCTT o aREORBARTT Ry = P REGhe oP BORFERFAEI 3 o Torone
destruction acconpanyi ng cancer, netastasis, to bone.
deSCIRC THAD LREItTIMC BRGPOFYproveriti BROREL RGU: SRART dimene
to (35), characterized in that the osteopaorosis is 16
re ORIEY cpOro3FROISRAFLE SBPESPEFSSIs,
secondar

(31) %he pharmaceutical composition according to (28),
characterized 1in that the abnormal bone metabolism 1is
osteoporosis, bone destruction accompanying rheumatoid
arthritis or bone destruction accompanying cancer metastasis
to bone.

(32) The pharmaceutical composition according o (29),
characterized in that the osteoporosis 1is postmenopausal
osteoporosis, senile osteoporosis, secondary osteoporosis due
to the use of a therapeutic agent such as a steroid or an
immunosuppressant, or osteoporosis accompanying rheumatoid
arthritis.

(33) Amethod of treating and/or preventing abnormal bone
metabolism characterized by administering at least one of the
antibodies or functional fragments of the antibodies according

to (1) to (26).



osteoporosis due to the use of a therapeutic agent
such as a steroid or an inmunosuppressant, or

ost eopor osi s acconpanyi ng rheumatoid arthritis. (37)
Hybri doma #32A1 (FERM BP-1Q%99). (38) Hybridoma #41B1
(FERM BP-11000). [Advantage of the Invention]
According to the invention, a therapeutic and/or
preventive agent for abnornmal bone netaboli sm whose
mechanism of action is to inhibit the differentiation

and () uRatd o db f sdeol aahs /artbtdeeeihyialbhormal bone
t hereof can be obtained. [Brief Description of the

me fABN 18] chd Fagtet} zEHgbyl sShWS Geaphs Hept C§hB8eaBively
expression profile analysis for RANK, RANKL,

adred Nepst i _a@ngeggﬁpoﬂ@n%% ih N p A SRl FuhUpPEna
tissues. [Fig. 2] Fig. 2 shows a graph depicting an

fr @h%r@%'&f‘ m&féA@lb@@%ySéécép&l{.gféé }?%&5 g%ghaha a*

human gl ant cel tunor tissues

let tgr%fﬂtél ec@l"ﬁ_@éfn%& ef'r% th@ XHJrrTeosU;’:ﬂeo%ons% 1{1? of

e Slg gene en osteoc ntration

o1 {850t %@tﬁ@fxez%g?agﬁfaéggﬁéf$ﬁrgo“$hrg'é@:gg (el Rives

e o2 NP Bl 510 RO L0, 9318901 2k
(selective estrogen receptor modulators), ipriflavone,
vitamin K; (menatetrenone), calcium preparations, PTH
(parathyroid normone) preparations, | nonsteroidal
anti-inflammatory agents, soluble TNF receptor preparatiohs,
anti-TNF-o antibodies or functional fragments of the
antibodies, anti-PTHrP (parathyroid hormone-related protein)
antibodies or functional fragments of the antibodies, IL-2
receptor antagonists, anti-IL-6 receptor antibodies or
functional fragments of the antibodies, an-i~RANKL antibodies
or functional fragments of the antibodies and OCIF
(osteoclastogenesis inhibitory factor).

(35) The treatment and/or prevention method according
to (33) or (34), characterized in that the abnormal bone
metabolism is osteoporosis, bone destructicn accompanying
rheumatoid arthritis or bone destruction accompanying cancer
metastasis to bone.

(36) The Treatment and/or prevention method according

to (35), <characterized 1in that the osteoporosis 1is



[Fig. 5] Fig. 5 shows a graph depicting the expression

of the Siglec-15 gene acconpanyi ng. ost eocl ast

differentiation of RAW 264.7 cells. [Fig. 6] Fig. 6

shows the results of deteciténg a change in the

expression of nouse Siglec-15-His in 293F cells with

culture tinme by SDS-polyacrylam de el ectrophoresis

and Western blotting using an anti-6-H s- HRP

antibody. [Fig. 7] Fig. 7 shows the results of v
postrbacbiangad obapg@drdstiie sexyressisaropfo 1EHISE, secondary

Siglec-15-Fc in 293F cells with culture tine by
ost&bPopekyacuykagbdenel ectrophoresd sapieh VESi @Rt such as a

bl otting using an anti-human |1 gG Fc- HRP anti body.
stekbhif. oBlanFi gmuBoseWs ekhR@ nke syt tess 1 o gy ad INGIinying

purity of nouse Siglec-15-H s purified by H sTrap H
rhefRhYMM schremategraphy and Resource Q col um

chr omat ogr aphy t hrough SDS- pol yacryl am de

el et 0PhOE eSS ang Sl VereShAIi Noddl 0. O] 18 Fig.

9 shows the results o defecylng t'he behavi or of nouse
> 01867 1ao s AU ifahed Diepthys Hiah 1 g0l um

chr omat ogr aphy "and "Résource col unm’ thr omat ogr aphy

t hrough SDS- pol yacryl am de el ectrophoresis and
Western blotting using an anti-V5-HRP antibody. [Fig.

[Ad%ngg§%bp%ot%%o négg%fé§¥n-L-s of evaluating the

According to the invention, a therapeutic and/or
preventive agent for abnormal bone metabolism whose mechanism
of action is to inhibit the differentiation and maturation of

osteoclasts and the activity thereof can be ocbtained.

[Brief Description of the Drawings]
[Fig. 1]

Fig. 1 shows graphs depicting an expreséion profile
analysis for RANK, RANKL, cathepsin K, and TRAP genes in human
giant cell tumor tissues.

[Fig. 2]

Fig. 2 shows a graph depiciing an expression profile
analysis-for the Siglec-15 gene in human giant cell tumor
tissues.

[Fig. 3]
Fig. 3 shows a graph depicting a change in the expression

level of the Siglec-15 gene when osteoclast differentiatcion



nouse Siglec-15-Fc purified by H Trap Protein A colum
chr omat ogr aphy t hrough SDS- pol yacryl am de
el ectrophoresis and silver staining. [Fig. 1.1] Fig.
.11 shows the results of cohfirmng that a purified
anti.-nmouse Siglec-15 polyclonal antibody binds not
only to Siglec-15-Fc but also to Siglec-15-H s by
SDS- pol yacryl anmi de el ectrophoresis and Western
bl otting using an anti-nouse Siglec-15 polyclona
wasahntidbody dmdmamPantded.abkint MgGdHRFPnantabooy. céFig.
12] Fig. 12 shows a chronmatogram of an anti-nouse
[Figi.gkhéc- 15 polyclonal antibody purified with an
affinity colum having nouse Siglec-15-Fc imobilized

t heregn.4 fhbgs ddpis gegl@t&h@“@ht‘ Represdilcs #f cathepsin
evaluating the purity o nmouse Sigl éc-15-Fc purified

K aRY chaonmgtagsaph¥olshnyiag o@E@b%h%%tC@h%@Qﬂ@%@ﬂgllon of
mouse Si gl ec-15-Fc 1 nmobi i zed 19 thereon. [Fig. 141

rAWFDG4 . 34 -8hows chromat ograns of anti-nouse Siglec-15
pol ycl onal anti bodies purified with a Superose

[F g egﬁlltratlon colum. [Fig. 15] Fig. 15 shows the
esults of testing the effect of the addition of an

ZLI FggEszg% 8&482%0?%? > er er eni%ll%t I %5 QC)' gcs;lsgg%l of the
Siglec-15 gene accompanying osteoclast differentiation of RAW
264.7 cells.

[Fig. 6]

| Fig. 6 shows the results of detecting a change in the
expression of mouse Siglec-15-His in 293F cells Qith culture
time- by S8DS-polyacrylamide electrophoresis and Western
blotting using an anti-6-His-HRP antibody.

[Fig. 7]

Fig. 7 shows the results of detecting a change in the
expression of mouse Siglec-15-Fc in 293F cells with culture
‘time by SDS-polyacrylamide electrophoresis and Western
blotting using an anti-human IgG-Fc-HRP antibody.

[Fig. 8]

Fig. 8 shows the results of evaluating the purity of mouse
Siglec-15-His purified by HisTrap HP column chromatography and
Resource Q column chromatography through SDS-polyacrylamide

electrophoresis and silver staining.

[Fig. 9]



(stimulation with RANKL) of nouse bone marrow
nonadherent cells (N=3). [Fig. 16] Fig. 16 shows the
results of testing the effect of the addition of a
gel filtration-purified anti-nouse Siglec-15
pol ycl onal anti body on osteoclast differentiation
(stimulation with RANKL) of nobuse bone narrow
nonadherent cells based on the enzymatic activity of
TRAP (N=3). [Fig. .171 Fig. 17 shows the results of
t estfiing rfeutiveald zatd are sl tam Amddgent Dig i 1hd Dhéhon: 6F of
osteoclast differentiation (stinmulation with RANKL)
moude NDBsglbene SHarIOW peRadherentpgel s stsd heur column
addi tion of an anti-nouse Siglec-15 polycl onal
chrafdd s pibasads ok | | v LRAP
(NE3) . [ngf 181 Fi%&1%g%lﬁ§%%%%ﬁ%%@%§a$&t?%ﬁough
. 120 addi ti e. . ,
D e e o eT SAaT 200 by ‘o "Bl eoe P S8 eing using
an difdenentdat i g0 &W}JI ation with TNF-a) of nouse
bone marrow nonadherent cells based on the enzymatic
[Fi tipzgty of TRAP (N=3). [Fig. 19] Fig. 19 shows
) %ﬁ'ot‘or‘gi crographs used for evaluating the effect of
t he _addi ti.on.of an.anti-nmouse Siglec-15 nol ycl onal | .
ant iEngdy O S5t ocrﬁhfstredﬂ ot &t | QXG0 (519 rf%?%t?%lty or
Wi th .TNF-()i) f nouse_bone marrow nonadherent cells
MOYRS TRABLECA] i‘%& PPEF §1°20]P¥i §I1 BHPRNSWS t§rdphd column
depicting, by the enzymatic activity
chromatography ” through "SDS-polyacrylamide electrophoresis

and silver staining.
[Fig. 11]

Fig. 11 shows the results of confirming that a purified
anti-mouse Sigiec-15 polyclonal antibody binds mnot only to
Siglec-15-Fc but also to Siglec-15-His by SDS-polyacrylamide
electrophoresis and Western blotting using an anti-mouse
Siglec-15 polyclonal antibody and an anti-rabbit IgG-HRP
antibody. |
[Fig. 12]

Fig. 12 shows a chromatogram of an anti-mouse Siglec-15
polyclonal antibody purified with an affinity column having
mouse Siglec-15-Fc immobilized thereon.

[Fig. 13]

Fig. 13 shows the results of evaluating the purity of

mouse Siglec-15-Fc purified by chromatography using an

affinity column having mouse Siglec-15-Fc immobilized



of TRAP, the inhibition of osteoclast differentiation
(stimulation with active vitam n D3) from nouse bone
marrow cells by the addition of an anti-nouse
Si gl ec-15 polyclonal antibédy (N=6). [Fig. 21] Fig.
21 shows phot om crographs depicting, by TRAP
staining, the inhibition of giant osteoclast formation
(stimulation with active vitam n D3) from nouse bone
marrow cells by the addition of an anti-nouse
theSiggirec- 15 pol ycl onal antibody. [Fig. 22] Fig. 22
shows phot om crographs depicting, by TRAP staining,
[Fitche Ji4thi bition of giant osteoclast formation
(stimulation with human RANKL) from nouse bone nmarrow
cel Il 21 1byshbfsadtiAdrt Q¥ aNbE- @BYSe mouse Siglec~15
Si gl ec-1| 5pol yclonal antibody. [Fig. 23] Fig. 23 shows

poIRNOLATH CERAGE 8BRS cdeplk £1 F 10y wRY nTRAR e%%'en% 1 ENPration
i'nhi bition of giant osteoclast formation timulation

colWdA human RANKL) from RAW 264.7 cells by the
addition of an anti-nouse Siglec-15 pol ycl onal

[Fi tisbody and cancellation of the inhibitory effect by
ol ubl'e Siglec-15. [Fig. 24] Fig. 24 shows the

resyl.ts of. testing,.the binding_of a_ .rat_anti-nouse .
'Sig#ggflgangﬁggfoggﬁ éﬁ??g%&yggo° sbﬁ&?etﬁgvﬁﬁggchoﬁSethe
g |_gelLI ec- 15:- Fc_| m’mgl_,ll zed t herean G{Sy-an ELI SA net hod, .
a ynbiot (3%) denobésYAPAF Lattihod t ¥ HP $3fArboP L gL§c— 10
denotes #3Al anti body, the synbol (.A) denotes #8Al
PO%%&'Qﬂﬁﬂg tﬁ%t§9985| on osteoclast differentiation

(stimulation with RANKL) cf mouse bone marrow nonadherent cells
(N=3) .
[Fig. 16]

Fig. 16 shows the results of testing the effect of the
addition of a gel filtration-purified anti-mouse Siglec-15
polyclonal antibody on osteocliast differentiation
(stimulationwith RANKL) of mouse bone marrow nonadherent cells
based on the enzymatic activity of TRAP (N=3).

[Fig. 17]

Fig. 17 shows the results of testing neutralization by
an antigen of inhibition of osteoclast differentiation
(stimulation with RANKL) of mouse bone marrow nonadherent cells
by the addition of an anti-mouse Siglec-15 polyclonal antibody
based on the enzymatic activity of TRAP (N=3),

[Fig. 18]

Fig. 18 shows the results of testing the effect of the



(X) denotes #24Al1 anti body, the synbol (0) denotes

#32A1 anti body, the synbol (0) denotes #34Al

anti body, the synbol (+) denotes #39Al anti body, the

synbol (-) denotes #40Al1 &tti body, the synbol (-)

denotes #41B1 anti body, the synbol (O denotes #61A1

anti body, and the synbol (0) denotes control 1gG

[Fig. 25] Fig. 25 shows the results of testing the

effect of the addition of an anti-nouse Siglec-15
adanoeh opdl anntanbodno(#BAB1IgI#ERA LS mrly#BaMh) @nRtibody on

osteoclast differentiatiron (stinmulation wth RANKL)

os o dDaISe DONEe M ¢ OV Nenadherant a €8bh SvitheNm@ly) of mouse
control 1gGin the figure is a negative control common

bor® ridrgow A2nadbeartt26e 1[Ei Basd8lofitthe 2625008 L BBtivity
results of testing the effect of the addifion of an

of amtAp nows®) Si gl ec- 15 nonocl onal anti body (#34A1,
#39A1, or #40Al) on osteoclast differentiation

(rdptimgd ation wth RANK) of nouse bone marrow
nonadherent cells. The rabbit anti-nouse Siglec-15

pol yel pnal i ho )23, i.qur i_S_a_positive
con*ﬁb ?gh%gkw?oBéfggwlggkgﬁ%ﬂgg{u%%FS;OZYFVEiE?ti9g the
f.hﬂﬁﬁ-@ﬁ; hs depi.ctin change in_the. expression o
St cat eﬁéi2ﬁk§d$R%ﬁ%%rOghgnsfapgcgigsaeﬁég§ggn*3 pOly“Ional
.osteoclast differentiati was_ i nduced fraom nornal .
an thlSJDn%ér)V os?Peo%?%S?dﬁécéjs%erceé?”rjsa.‘tjf‘?—{? g.(SIeRag 10pg with
shows the results of examning the purity of human
TINF-a) of mouse bone marrow nonadherent cells by TRAP staining.

[Fig. 20}

Fig.ZOshowsgraphsdepicting,bytheenzymaticactivity
of TRAP, the inhibition of osteoclast differentiation
(stimulation with active vitamin D3) from mouse bone marrow
cells by the addition of an anti-mouse Siglec-15 ﬁolyclonal
antibody (N=6).

[Fig. 21]

Fig. 21 shows photomicrographs depicting, by TRAP
staining, the inhibition of giant osteoclast formation
(stimulation with active vitamin D;) from mouse bone marrow
cells by the addition of an anti-mouse Siglec-13 polyclonal
antibody.

[Fig. 22]

Fig. 22 shows photomicrographs depicting, by TRAP

staining, +the inhibition of giant osteoclast formation

(stimulation with human RANKL) from mouse bone marrow cells



Siglec-15-H s purified by H sTrap HP col um
chromat ography and Resource Q col um chr omat ogr aphy
t hrough SDS- pol yacryl am de el ectrophoresis. [Fig. 29]
Fig.,29 shows the results ¢offi examning the purity of
human Si gl ec-15-Fc purified by Protein A colum
chromat ography through SDS-pol yacryl am de
el ectrophoresis. [Fig. 30] Fig. 30 shows chronatograns
of anti-human Siglec-15 polyclonal antibodies
by PHE iakddae 143l 89 ANaAtf Labh¥e ol it ey ibRg 23 onBYMBD: i hody .
Si gl ec-15-Fc i nmobilized thereon. [Fig. 31] Fig. 31
[Fighowssjphot omi crogr aphs depi cting, by TRAP stai ning,
the inhibition of giant osteoclast formation from

nor \al, hugan cl : Il t.he -
S e s g T I

t.i body. . [Fi g, .32]. Fig 32 shows _the_results of .
StgUarT | hE nEPBEPESE S enel it GRLEroaRst | formation

ant i.-human Siglec-15 p nal__antjbo .
(Strﬁ%iutllar%lc I\‘ea{'f*etg‘1 g%’tug%%l %é}}éﬁ#gr r‘rﬁf’@o?ﬁm?qr %%&Prﬁﬂllﬁjr@h the

ast.eocl gst _precursor cells by counting he nunber of
addﬁ%&r@-“p&i BV AN T YRR i HE 5 G L @l YekPet L vithikedy and

inverted mcroscope. [Fig. 33] Fig. 33 shows the )
caniCEddAS OBt (s ifify AR B GRA e GTe atS ahth Lamstsalec—15

S.iglec-15 nonocl onal antibody to a pl ate having
[EiQument ISi gl ec- 15- Fc i nmobi | i zed thereon by an Eil SA
met hod. :

Fig. 24 shows the results of testing the binding of a
rat anti-mouse Siglec-15 monoclonal antibody to a plate having
mouse Siglec-15-Fc immobilized thereon by an ELISA method.
The symbol (®) denotes #1Al antibody, the symbol (M) denotes
#3Al antibody, the symbol (i) denotes #8Al antibody, the symbol
(X) denotes #24A1 antibody, the symbol (@) denotes #32A1
antibody, the symbol (O) denotes #34Al antibody, the symbol
(+) denotes #39A1 antibody, the symbol (-) denotes #40A1
antibody, the symbol (—) denotes #41Bl antibody, the symbol
(&) denotes #61A1 antibody, and the symbol () denotes control

IgG.

Fig. 25 shows the results of testing the effect of the
additionofexuanti—mouseSiglec—lSnmnoclonalantibody(#3Al,
#8AL, or #32A1l) on osteoclast differentiation (stimulation
with RANKL) of mouse bone marrow nonadherent cells. The rat

~control IgG in the figure is a negative control common to Figs.



The synbol (4) denotes #l Al anti body, the synbol (111)
denotes #3Al anti body, the synbol (A) denotes #8Al
anti body, the synbol (X) denotes #24Al anti body, the
synbol (0) denotes #32Al1 antibody, the synbol (0)
denotes #34Al anti body, the synbol (+) denotes #39A1
anti body, the synbol (-) denotes #40Al antibody, the
synbol (-) denotes #41Bl1 anti body, the synbol (O
denotes #61Al1 anti body, and the synbol (0) denotes
cordrd. 19gG 24 [Fig. 34] Fig. 34 shows
phot om crographs depicting, by TRAP staining, the
[riignhiz@tion of giant osteoclast fornmation from norma
Ruman ost eocl ast precursor cells by the addition of a

t ' [ C- . ocl-opal. . ' ~cEELQ. .
0a] T 2R bR TR RS ik PRV erpEL g tne

i ng, Lnhibition of giant osteoclast formati
s 8 e PR St he et L e b RS By et S4AL,
di tion, of rat__anti-nmouse, Si gl ec-15 npnocl onal .

#3001 580 4%%’3@“ SATS6dye [ @ge%%}tlﬁfgl.o%e Shbelation

..ar @ d prting the inhibition of the bone resorption .
Wl“%cgg Ff$ Dt "RBF el CTHuRAA TO% ROLFAREESBY Ghe-S -adding pabbis

.of a rat anti-nouse Siglec-.15 nonocl onal anti body
ANTAFFTONS QL BER) Y REBYS [ Best asde I Near Byiagtmatfigure
. the Invention] The term "gene" as used herein includes
1S ot INACONTHHRL FFBMARNAC EDMA- aR aRNA26.

[Fig. 27]

2

w

Fig. 27 shows graphs depicting a change in the expression
of cathepsin K, TRAP or the Siglec-15 gene when osteoclast
differentiation was induced from normal human osteoclast
precurscr cells.

[Fig. 28]

Fig. 28 shows the results of examining the purity of human
Siglec-15-His purified by HisTrap HP column chromatography and
Resource Q column chromatography through SDS—pélyacrylamide
electrophoresis.

[Fig. 29]

Fig“29shows£heresultsofemaminingthepurityofhuman
Siglec-15-Fc pufified by Protein A column chromatography
through SDS-polyacrylamide electrophoresis.

[Fig. 30]
Fig. 30 shows chromatograms of anti~human Siglec-15

polyclonal antibodies purified using an affinity column having



The term "pol ynucl eoti de" as used herein is used in

the sanme neaning as a nucleic acid and al so incl udes

DNA, RNA, probes, oligonucleotides and priners. The

ternms "pol ypepti de" and "ppgtein" as used herein are

used without distinction. 25 The term"RNA fraction"

as used herein refers to a fraction containing RNA

The term "cell" as used herein also includes cells in

an ani mal individual and cultured cells. The term
humadl giefl-ckb"1 BSFdISBfhndie! Bi felistHE@HohN the sane

nmeani ng as Siglec-15 protein. The term "ost eocl ast
[rifor i on” as used herein is used in the same neaning

as "osteoclast differentiation” or "osteocl ast

mat y:ati opy. F erqp i ' agnent_..qf_ an

ant il#%(%y"g%s Su}t;g‘ﬁé eroéon%%%%%%g a%%?:ltcltan r agﬁenijAP

f .an antjb hav . . anti.gen-bindjing activity an

i ea s et 09 L TR TR et HYof o

des and

i A~a vari abl

Jy . treating F(ab!)2 under reducin ondi ti ons.
e #*éi%éﬁiﬁ ?%f%%}o??ﬁi?%61388yhese nol ecul es
;38 5 g as the fragnent has a binding affinity for an
[E3gt i35eh. Further, these functional fragnments include
not only a fragnment obtained by treating a
f ul Fl%engtth Shoivec Hhe ¢ s entd b aia prat & a Whe hedfect of
appropriate enzyme, but also a protein produced in an
theggsiddpriioar @ thegt agdli-hurmsimd i lpeheltd qat I yc i I i ak ibody
anti body gene. The term "epitope" as used herein
-on refkrsnuolaapadt icdteoclast formation from normal human

| Fab' which i 1oval ent
o EUGRERE | Ao 5_VAL 31 8° FBGF ORC OF= k" 4t RBGS COBTARRea® 27

osteociast precursor cells by counting <he number of
TRAP-positive cells having 5 or more nuclel with an inverted
microscope.

[Fig. 33]

Fig. 33 shows the results of ‘testing the bindiné of a
rat anti-mouse Siglec-15 monoclonal antibody to a plate having
human Siglec-15-Fc immobilized thereon by an ELISA method.
The symbol (#) denotes #1Al antibody, the symbol (M) denotes
#3Al antibody, the symbol (A) denotes #8A1 antibody, the symbol
(X) denotes #24A1 antibody, tﬁe symbol (@) denotes #32Al
antibody, the symbol (O) denotes #34Al antibody, the symbol
. (+) denotes #39Al1 antibody, the symbol (-) denotes #40Al
antibody, the symbol (—) denotes #41Bl1 antibody, the symbol
(&) denotes #61A1 antibody, and the symbol ([J) denotes control

IgG.



peptide of Siglec-15 to which a specific anti

-Siglec-1:, antibody binds. The above-nenti oned

epitope which is a partial peptide of Siglec-15 can

be determ ned by met hods wekl 2C6 known to those

skilled in the art such as an i Mmunoassay.

Alternatively, for exanple, the foll ow ng nethod can

be enployed. Various partial structures of Siglec-15

are produced. In the production of the partia
[Figg.rustlures, a known ol igopeptide synthesis technique

can be used. For exanple, a series of polypeptides

havimg .appaopshat €l yaduced dengims Rifaitied; byby TrRaP

sequentially shortening Siglec-15 fromthe C term nus
st iMd erdHNUS AN Praduced Usiing & S8 € formation from

recombi nati on techni que known to those skilled in the

nordd1 nulfier eaklelon Ahe Drr_ee%%tris.\grt %eqflsa%azagh%bgg}ﬂition of a

agal nst these polypeptides I's exam ne

ratl %%%”Jr&duﬁé;év%ifl ' é—i?%{%é’clﬁﬁ&?r Thped,gthen,

pepti des ing shorter Tengths are Synthesized and
[Eﬁ&ﬂe:ﬁﬁactivity with these peptides is exani ned,
' lereby the epitope can be determned. If a second

anti-.Siglec-15 antibody binds to a parfia peptide to,
whi GO PP TN | OB T H RN oy B 1 T Bdin TRAE
- . be determned. that the -first antibody and_the second
St By Fhar B e KO E G Ape S IR ThRst ByFmation trom
confirmng that the second anti-Siglec-15 antibody
NO I SUFSTWOEH S ¥y B ecafsSorSicglles Py anei Badytiap of a
the binding to Siglec-15 (that is, the second
ratgnt AB6AYTPHERDI t 313 HeChi hdi Mprissthaenl Si gnédbpslyand(#32A1
the first -antibody) , it can be determ ned that the
an¥igasty) anti body and the second antibody share the sane
epitope even if the specific epitope sequence has not
[Fispersadet er m ned. :
Fig. 36 shows a graph depicting the inhibition of the
bone resorption activity of normal human osteoclasts by the
addition of a rat anti-mouse Siglec-15 monoclonal antibody

(#32A1 antibody) (N=6).

- [Best Mode for Carrying Out the Invention)

The term “gene” as used herein includes not only DNA,
but also mRNA, c¢cDNA and cRNA.

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

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

used without distinction.



Further, when the first antibody and the second

anti body bind .27 to the sane epitope and al so the

firs-_ antibody has a special effect such as an

antigen-neutralizing activigsy, the second antibody

can be expected to have the sane activity. The phrase

"hybridi zation is perfornmed under stringent

conditions" as used herein refers to hybridization

bei ng performed under the conditions under which

i dermtrid i eatinornre@n fhecefdect gd hysqer heeBiAdrefers to a

hybri di zation at 68Cin a comercially available
frdvhrddi Zad ¢ &0n $QLURKAN, ExpressHyb Hybridi zati on

Sol ution (manufactured by Contech, Inc.) or

per fofdring-hyhed 0 zag d Cip Lheopx 0L.0:7

to f?{)én-rhilu}angCl éusi nggiq%%tﬁ ek?éha%/lﬁn% %Rm*lﬁrérrgrgglgfl rzzgél*Z +n

ther. s ' p or.om.ng ing at 68C using
an(%ﬁ%ﬁ%?lféﬁ%ﬁé&@% u?%%ngﬁéihgggség§2FUtion i s conposed

of Oe @glrlﬁtaCISiﬁg%cl%SnMaéomsgg] hglg%%ﬁtejg_ 11%%%3.%e'rthe same

condi'ti ons equivalent "t hereto. 1.

resent iaventors_found that the Siglec-15 gene is
m“%ﬁn&ﬁf?%a?T? %be%sgﬁagrﬁngiant cell tunors and al so

found that he expressiaon |evel of the Siglec-15 gene

i ncr é?I%héﬁSaeCﬁHﬁﬁﬁyéﬁv%ﬂﬁ% &8 [usghaerein 1s used
._differentiates into ostegclasts. As for Siglec-15 to
1n hENGsed@PR tFRARH@NtdDN, OSitgicsdasy FAd fdpreatiption” or
purified fromnonocytes or bone marrow cells of

- aforhuARAt HBATRl (such as guinea pig, rat,

nouse, rabbit, pig, sheep, cattle or nonkey) or
chi dken Tt usedhcoroma teftagmenbr afeahrastibadpl &heused
above-nentioned cells is prepared and .28 can be
henesigd. refignshdrg aSpglred-<als fcagmen toltfainednbybbdyvhtrang an

ANY

antigen-binding activity and incliudes Fab, F(ab’)2, scFv and
the like. The termalso encompasses Fab’ which is a monovalen=
fragment in a variable region of an antibody obtained by
treating F(ab’)2 under reducing conditions. However, the term
is not limited to these molecules as long as the fragment has
a binding affinity for an antigen. Further, these functional
fragments include not only a fragment obtained by treating a
full-lengthmolecule of an antibody protein with an appropriate
enzyme, but also a protein produced in an appropriate host cell
using a genetically modified antibody gene.

The term “epitope” as used.herein fefers to a partial
peptide of Siglec-13 to which a specific anti-Siglec-15
antibody binds. The above-mentioned epitope which is a

partial peptide of Siglec-15 can be determined by methods well



synthesi s thereof or production thereof in a host cel

through genetic engineering. In the genetic

engi neering, specifically, Siglec-15 cDNA is

integrated into a vector ogpable of expressing

Si gl ec-15 cDNA, and Siglec-15is synthesized in a

sol ution containing enzynes, substrates, and energy

substances required for transcription and transl ation,

or anot her prokaryotic or eucaryotic host cell is -
kndwransé otAede kigXReSH SHigkegriSsunheabyad henpreteiBay .

can be obtained. The nucl eoti de sequence of hunman
ALtR A L1180 ¢ S regirsd e b @GN Banky u t ;

an. access?gﬁwﬁﬁﬁbiggﬁ lﬁNl%?%%oggg%Eg_ﬁg repr%%%n?gﬁl e

emPo R | D N 3,50 e Sequencs, Li éy@%gé ?%9&'&5%5%% are

am™no acid sequence 1S represente

xS BRA T B e ei‘#fs;ia ?ﬁi%eqﬁ%gﬁﬁu%§g°a2%§own
1 ;86 ' ) f XVB84636 [
L ETH G SRR GhidndierPee fg. SRRE TS anrRareLe.

aci.d _sequence is represented by SEQID NGO 4 in the
2 SEE{GEnGE 11 SRR NET (Ve MFaRPSOGF e E8Y FRORERRI chnoths
.the sigpal sequence has been renoved corresponds to
ObTHI NG ngyacﬁedf! e cBRPESER1IRE aniticHEciY Fesmdide C
21 to 328 of the am no acid sequence represented by
tergpayd NI B, MAHeS mike Srefieecds ¥ bhy whi chgghetic
si gnal sequence has been renoved corresponds to an
recé??“rgt?ﬂdlad@r@n segenteue okpoyad tocofthasien s kidile d et dues art.
21 to 341 of the am no acid sequence represented by
TheSEQAMEINO the i peddenvatiyy,oSi ghemibibelP9ageameti mesese
call ed CD33 antigen-like 3, CD33 nol ecul e-like 3,
polGpgdiides 3ioredB8shs8d and al Iresfogrigserr epresend tédeghly
same nol ecul e.
determined. Then, peptides having shorter 1lengths are

synthesized and the reactivity with these peptides is examined,
whereby the epitope can be determined. If a second
anti-Siglec-15 antibody binds to a partial peptide to which
a first anti-Siglec-15 antibody binds, it can be determined
that the first antibody and the se;ond antibody share the same
epitope. Further, by confirming that the second
anti-Siglec-15 antibody competes with the first
anti-Siglec-15 antibody for the binding to Siglec-15 (tha* is,
the second antibody inhibits the binding between Siglec-15 and
the first -antibody), it can be determined that the first
antibody and the second antibody share the same epitope even
if the specific epitope sequence has not been determined.

Further, when the first antibody and the second antibody bind



Si gl ec-15 cDNA can be obtained by, for exanple, a
so-cal l ed PCR nethod in which a polynerase chain
reaction (hereinafter referred to as "PCR') is
performed using a cDNA |ipbrary expressing Siglec-15
CDNA as a tenplate and prinmers which specifically
anplify Siglec-15 cDNA (Saiki, R K, et al.
Sci ence, (1988) 239, 487-49). Further, a
pol ynucl eoti de which hybridizes to a polynucleotide
to torpesed obpidopuciedtd teo segIENee - eafpbeNhakYat&atial
| east one nucl eoti de sequence selected from the
ef futcd enidile sSequences;dreRfasar Bd: vy SEQ 1P NOS: + He at-ong
3 in the Sequence listing under stringent conditions
antashaficdh BNCOHeS- B BT 04 ek By Bavi B0 anhi %ea'vﬁ%é,.
activity conparable to that of Siglec-15 is also
i ncl . i 9},66:-153G0Dk Furt - o] cleotide
Wi cheeg nggggl i %?%Qléér%i%lﬁto o ES DE R ROLIOLE | SO ffene
corfdimN, r@ys%‘sé'dgl ﬁ&?é‘?ﬂl g(ég%r%r & pgl %trfli%llez%‘;clgagln Sbeing

whi ch  hybridizes thereto under stringent “con

a_, protein_ havin bi ol.ogi cal activit

pe I B SR G - R BB SRR bt L can
Si gl ec-15 ¢ . Further, a protein which is conpgsed

be oie%gﬁcirﬁdnogg’lgi gerdodiende MHOrditFG st idtut 6§ in =
del et.i q_or adst'gn of one or several amno acids in

CoqﬁeHQ&éi %m%viﬁfﬁb SciV e diichftlel OB e FRHEF ONF 1 HHRIRS SHYD
am no acid sequences represented by SEQ ID 30 NOS: 2

HYDI@L# G GThe Bkt e (RpBEf AGtBFeEheYamlse t@ghd Inc.) or
sequence fromwhich the signal sequence has been

re rioniview Anbrids zatilsirokogh 8l iactheipye sonparabloe 7too 1.0
that of Siglec-15 is also included in Siglec-15.

M NgGithekng @ prdtermaininh ON® compbsiéd zedf tharamhpaE @iciaved
sequence encoded by a splicing variant

by performing washing at 68°C using 0.1 to 2 x.SSC solution

(1 x SSC solution is composed of 150 mM NaCl and 15 mM sodium

citrate) or under conditions equivalent thereto.

1. Siglec-15

The present inventors found that the Siglec-15 gene is
specifically expressed in giant cell tumors and also found that
the expression level of the Siglec-15 gene increases when a
monocyte-derived cell line differentiates into osteoclas=s.

As for Siglec-15 to be used in the invention, Siglec-15
is directly purified from monocytes or bone marrow cells of
human, non-human mammal (such as guinea pig, rat, mouse, rabbit,
pig, sheep, cattle or monkey) or chicken and used, or a cell

membrane fraction of the above-mentioned cells is prepared and



transcri bed fromthe human or Siglec-15 | ocus or an
am no acid sequence including substitution., dele-ion
or addition of one or several am no acids therein and
has a biological activity 2gonparable to that of
Siglec-15 is also included in Siglec-1 5. 2.
Det ecti on of abnornal bone netabolism An anal ysis of
the expression | evel of the Siglec-15 gene in a group
of test sanples fromvarious human bone tissues
cars hewedetthat Fubhe hexpr esgilea-l1eveknobet BBtB&AGH by in vitro
significantly increases in giant cell tunor (GCT)
syitHedt d 8harkefeot Widdww4 fon & Heteder RUNBEof ce11 through
osteocl ast-li ke nmultinucleated giant cells arising
gerdtd d s ehgnaelerniged by cld nieal fi88hB8$cOT engineering
osteolyti¢c bone destruction (Bullotgh et al., %u?as !

' di g; ,Pat-hel d. edit] 17,6-17.8, .

sofls Qhoned o, FaLhabonpand, i on e alq 17,8511 oo
I f , i I h L .

cocffal st | guntebbohet e, sxpress aplevelal Lgiecoss s

gene | ncréases en a nonocyt e-deriv

line .s ;differentiated intao osteoclasts. Accordingly,
Y e s CHTeT ol Vg 8 Hi% GEATET « rphChahan: and
enénuholggya%uch as CGCT i.n_which boqg Lesorgtiqp is 31 .

e 8A8EH 21 Sot RBFL MBI T FEADG et B SpRe-ranslation,

ex Lgsgion .Igvel,of the Siglec-15 gene and/or
OF BPyI-BEr 1B PRAEHCHICPT HHA OO EAALTT §8ud ehabrassformed
. determ nation of the-state of abnormal bone .
Lo RXPASAS shh BkROnpani EREb§PBVERBXBEEESEBNCER Beglbbtained.

Exanpl es of the abnormal bone netabolismas used

her éi¢ Prelageidepsraeeecactt himanesi ¢ becosd edpby bsssoeen

(post nenopausal  osteoporosis, senile osteoporosis,
regdec@rdar yirostegpuriosiisidun daocedwi asenwfbar of NM 213602

t herapeutic agent such as a steroid or an
and is represented by SEQ ID NO: 1 in the Sequence Listing,
and its amino acid sequence is represented by SEQ ID NO: 2 in
the Sequence Listing. The nucleotide sequence of mouse
Siglec~-15 cDNA has been registered .in GenBank with an accession
number of XM_8846€¢36 and is represented by SEQ ID NO: 3 in the
Sequence Listing, and its amino acid seqguence is representéd
by SEQ IDNO: 4 in'the Seguence Listing. Mature human Siglec-15
from which the signal sequence has been removed corresponds
to an amino acid sequence composed of amino acid residues 21
to 328 of the aminoc acid seqguence represented by SEQ ID NO:
2. Further, mouse Siglec-15 from which the signal sequence
has been removed corresponds to an amino acid seguence composed

of amino acid residues 21 to 341 of the amino acid sequence

represented by SEQ ID NO: 4. 1Incidentally, Siglec-15 is



I Mmunosuppr essant, or o0steoporosi s acconpanyi ng
rheumatoid arthritis), bone destruction acconpanyi ng
rheumatoid arthritis, cancerous hypercal cem a, bone
destruction acconpanying B@ltiple nmyel oma or cancer
netastasis to bone, giant cell tunor, tooth |oss due
to periodonti-is, osteolysis around a prosthetic
joint, bone destruction in chronic osteonyeli-is,
Paget' s di sease of bone, renal os-eodystrophy and
sonestiengenesl lsed et ¥ ect@.gdm-Iheei Biveld3dmoldeul tesike 3,
sanple" to be used for exam ning the expression |evel
CDIH-1ies S gbecciB3geneanandadl oS el Ydmfedent otide same
sanple, froma tissue of bone marrow, bone, prostate,
mo leasiliss, penis, bl adder, kidney, oral cavity, pharynx,
' lip, tongue, gingiva, nasopharynx, esophagus, 'stonmach,
smaldi glid¥-ess i Benal age bHat Q%ﬁé‘eno@EO' ggn lsévere,xamole, a
gallbladder pancr eas, nose, |ung, t tissue, skin,

soWLANy PERT MErnB¥alY &l Ny b%ﬂyﬁe@as Yy .ﬂpdfeactlon
muscle, fat tissue or the |1 ke,

héléarﬁaﬂ{ela dFéé Qn, qr, the i kf_l's gggégls%b 365135 gh&m

i'nventi on, I bone mart o Of € Ferfd
LR e e“l%ﬁ l%‘?%fﬂi’i%?:@gll‘;' C“al)ﬁ%'ﬂ%?l,%ue anﬁtpalmers
whll%llecsllv”ﬁ%ﬂlm 1 PRt %%f@elll”gagf?eiﬁl’i fs ApyKos et
L gy gl ChEAB) cant et BRERSI T eq. f‘\;g;ﬁ&ﬁirge”e
enbodlnent of the |nvent|on a met hod of screening

SUbSTHIE Tnhi ¢h L M U HSUpEER i cWREFRcth¥Ra 8 2es o a

preventive effect on abnormal bone mnetabolism by
pPolyertiegt Hee composed of a nucleotide sequence

complementary to at least onenucleotide sequence selected from
the nucleotide sequences represented by SEQ ID NOS: 1 and 3
in the Sequence listing under stringent conditions and which
encodes a protein having a bioclogical activity comparable
that of Siglec-151is also included in Siglec-15 cDNA. Further,
a polynucleotide which is a splicing variant transcribed from
the human or mouse Siglec-15 locus or a polynucleotide which
hybridizes thereto under stringent conditions and encodes a
protein having a biological activity comparable to that of
Siglec-15 is also included in Siglec-15 cDNA.

Further, a protein which is composed of an aminc acid
sequence including substitution, deletion or addition of one
or several amino acids in at least one amino acid sequence

selected from the amino acid sequences represented by SEQ ID



- a substance which inhibits the activity of Siglec-15
of inducing differentiation into nature osteoclasts,
can be exenplified. The "test substance" refers to a
substance to be used for egam ning the activity of
inhibiting differentiation into osteoclasts by the
screeni ng nethod of the invention. Exanples of the
test substance include a conmpound, a mnicrobia
net abolite, an extract froma plant or aninmal tissue,

NOS: 2dendvatinvend MRIQOdncand sx iMgKbyr €nd hedaef a il E88hence
a nucleic acid designed to decrease the expression

frdrevieh i Ok §h§|§§g357(geéhékﬁéV@ééVBeEhe&@ﬂbﬁE&ﬂbﬁﬁ5ﬁ%% a
anti sense oligonucleotide, a ribozyne, dsR

bisli iAW a Cal-@ B0 Pe- s a5 Ehestesls §Hb§£§fgg—lgh§s also

dose or concentratlon of the test subst anc

rsi et | e be set
o A S BBt ipPorFan Balrt, ¢ hoosea

of tgﬁr %%lnoThchSStseﬁ%leé angﬁcgg %e adms%lllsilt é{ﬂed xifgﬁaant

‘an appropriate state suc soI *d or
dlssolve i.n_an_a ropr|at uf fer or

el Thobr ier Ehe TRer il B2 adad ¢Herere: an=rife acid

case‘pf a screenln%)nqghqg using cultured cells, the
SCqEHCe SUBSiHNeY PeRsiddd v wEdidmh Ah e8Pk tdgR Bé one

cultured therein. In the case where the test
OT SEISTATC T ECadddd St GPgTRedi AR PRE 2tRsPlegbSeansetivity

may be added at the initiation of the culturing or in
CO’ftH?efarﬁJoedF@ bRt IR SdAladig, lamil nd ndmstad ép Sigiec-15.

addition operations is not limted to one. The period

of culturing in the presence of a test substance may

be appropriately set, however, it is preferably from
2. IByRgutes @b Zoweeka]l hone mptebeiabhy from 30

mnutes to 72 hours. In the case where the

An analysis of the expression level of the Siglec-15 gene

in a group of test samples from various human bone tissues
showed that the expression level of the gene significantly
increases in giant cell tumor (GCT) which is a bone tumor with
a large number of osteoclast~like multinucleated giant cells
arising and is characterizedby clinical findings of csteolytic
bone destruction (Bullough et al., Atlas of Orthopedic
Pathology 2nd edition, pp. 17.6-17.8, Lippincott Williams &

Wilkins Publishers (1992)).

It was alsc found that the expression level of <the
Siglec-15 gene increases when a monocyte-derived cell iine is
differentiated into osteoclasts.

Accordingly, Siglec-15 is considered to be associated

with human pathology such as GCT in which bone resorption is



test substance is admnistered to a mammal i an

i ndividual, the route of adm nistration, including
oral adm nistration, intravenous injection,

I ntraperitoneal injection, 31transderm

adm ni stration, subcutaneous injection and the Iike,
is suitably determ ned dependi ng on the physica
properties and the .li ke of the test substance.
Incidentally, a suitable tinme until the test sanple

inéSe£HE @l nedn @Eﬁ@”tﬁﬁkdﬁd”hgh§ﬁE§hbﬁn‘Hftiﬁktgﬁb*e551on
subst ance, can be selected. The cultured cells to

1evsed i d Be sereany g%g%tr{% Ce;?we _hBventian Ll Qﬁd/or

normal cells, an es 'Mne, “or cel
| | | o
> L SPOPL T T8 SR S A o
t hereof ,in

I
me RS 5ﬁu3§¢00%%%%6%ﬁas

nor na

| u ut_are not lim 0, .
B o Sterdhp 2R ErTEn NP b aéﬁ3515-
E r al ast Precursor_ Cells, avail Qle fro
X%&%ﬁ %’é GFREL T 8O0 R3O NS 2F $18 ? %}s’blmluae
nonoc te derived .cel | s RAW264.7 (ATCC Cat.
bug g@%4) noranwt i3mites | & ECAECG‘{%Ror%lS85@8988@?“0‘331135‘—
and nouse bone marrowderived primary cultured cells.
OS PRORMT AP} FralS STEPet PEE COPOLRE 16ul TRFRAIBEY |35 L9RRATESLs due
nouse, or other mammals (guinea pig, rat, rabbit,
toptae YReepl catteTap@akey, agent) suChiasken aFRirehe or an
like are preferred, but the species is not |imted
lmmmmw%wmpr¢ﬁ%adentaﬁlWSU§Danpsmﬁt&n@@mp@hYSnglthesmat01d
nore preferred to use nmanmal i an cells overexpressing
arGiglecs 15, bkaortk f odesranplte,orRAWARZG4mD acelilng, RAMERG4toid
cells, 293 cells, CHOcells and COST cells nodified
artlyritt s pduciangdieusS glgeekTalgane. B ongosid h §B8truction
: pronoter region thereof to overexpress Siglec-15, and
acthepdhkengamubeipxenplefibRE. or cancer metastasis to bone,

~

giant cell tumor, tooth loss due to periodontitis, osteolysis
around a prosthetic 3joint, boné destruction in chronic
osteomyelitis, Paget's disease of bone, renal osteodystrophy
and osteogenesis imperfecta.

In the invention, the "test sample” to be used for
examining the expression level of the Siglec-15 gene and/or
Siglec-15 refers to a sample from a tissue of bone marrow, bone,
prostate, testis, penis, bladder, kidney, oral cavity, pharynx,
lip, tongue, gingiva, nasopharynx, esophagus, stomach, small
intestine, large intestine, colon, liver, gallbladder,
pancreas, nose, lung, soft tissue, skin, breast, uterus, ovary,
brain, thyroic, lymph node, muscle, fat tissue or the like,

or blood, a body fluid or an excretion or the like, however,



The screening nmethod of the invention also includes a
" met hod of detecting the expression of the Siglec-15

gene in cells of an organ or a tissue resected froma
manmal i an i ndi vi dual afterzadm nistering a test
substance to the manmalian individual wthout using
cultured cells. The organ or tissue to be used for
detecting the expression of the gene nay be any as
long as it expresses Siglec-15, however, a tissue

in agsocimtet Wi Bboeanal bene ABEaBAl iSMhbs P pekaladq.
and a bone tissue and bone marrow are nore preferred.
As a mamal i an species, a non-human nanmal can be
used, and nouse, rat or 35 hanster is preferred, and

3. MOURRINN T Alod S MRESAUE{PT T 8l dSandl aNTRL, MOUBLy s ¢
havi ng abnornmal bone netabolism an ani nal avi ng the

a1 XAh L AIDYSM. s AN apLIBL hautag the testicle T emved,

a cancer-bearing animal "having tunor cells inplanted

un
marrow, veln, apdomnal  Ccavit

der, | b, into the skin, left ventricle, bone
B DHE s dupell & e S P ot TH S &5 S saping
a sgl%vs{"lc\r) nciaezdljﬁcgl'!f ::1[ ?{‘%jﬁtsa[ﬁe' yee%%ra‘gfagjgégajl.n{rgdoeétgcfnclasts
col | agen-ipduced arthritis, an ani nal mdel of
DY BPGEHCOrEi EBF RIRIRERLDICTSIoPEsFaS SHglec-15 gene and/or
. senescence-accel erated nouse (SAM P6 nouse, Matsushita
S1gkeILo CamPy epaphol 1995, 276-283 (1986) , an
ani mal having the thyroid/ parathyroid renoved, an
ani-fdl FRRERGT ngMACEsRERFUGs theaf 4sventspn, a method of
a. pararhyroi d hornone-rel ated peptide (PTH P), an
screfraidyd astogertaste Winhdbihas ya fve oap €00 &) e kiockoannd/or
nouse (M zuno et al., Biochem Biophys. Res. Comun.,
prevEggg)ve £ fed. 1O 6bSprmad bkoneahewiebhlibhe by identifying
adm ni stration of soluble RANKL or the |ike can be
a sskdtakoet hériclaniahibaksnoded wictiviiegt hof Siglec-15 of

inducing differentiation into mature osteoclasts, can be
exemplified.

The “test substance” refers to a substance to be used
for examining the activity of inhibiting differentiation into
osteoclasts by +the screening method of the invention.
Examples of the test substance include a compound, a microbial
metabolite, an extract from a plant or animal tissue, a
derivative thereof, and a mixture thereof. Further, a nucleic
acid designed to decrease the expression level of Siglec-15
o:eaderivativethereof(éuchasem1antisenseoligonucleotide,
a ribozyme, dsRNA or siRNA) can also be used as the test

substance. The dose or concentration of the test substance

may be appropriately set or a plurality of doses may be set



| oss due to periodontal disease or an animal nodified
to overexpress Siglec-15 can al so be.used. Further, a
test substance sel ected by screening is adm ni stered
to any of the above-nentigred ani mal nodel s, and each
paraneter which can be obtained by the neasurenent of
the.nunber of mature osteoclasts in a bone tissue, a
bone density, a bone strength or a bone norphol ogy,
bone netabolism paraneters (CTx, NIx, etc. ) in blood

by AfdrUEkBRPOE , PBFapRLen§ dNBht Vo Ysdiueed @ nabroyamal 138 test
bone net abolism such as bl ood calciumlevels are

sudBasEehan WaeL8RY nt Bect-har apeyt io effect andiar o syen as
preventive effect of the test substance on abnorm

el rgag aab%ﬂcﬁfﬁ}]cg,a%?cﬁon?}glfﬁ?kggSsgD&e UJ_Iti ugr?gaééyogriate

a
to be used In't I nventi on na

‘ £ nder: .a Lconditions as long as .the N
bu%%gn%il%{i %ns%r%%alb%*gzyet‘hé)*cﬁntvu:lel “céqalys%teoag%SPeégere“o' In
ec-%S w t hout the addition of test, su gﬁance.‘

- Si gl .
SRR G Rnp et REPen AT Kb CH (i EoIEELonS FoP Toot
t he cultur%ﬂ cells, and when  the cells express :
suRgiATics 15 THRGE Hhh TEOHAIR FORLS ) hoce@ S C iy asel therein.
cul tured under the conditions. Further, in the case
In [iér e2PRe"RRPT €2t G1F0f SaPGited oS ipne@Redrigas Bedaum, the
tissue resected froma mamalian individual is _
CefefEOPE@NCCeBRYRE aBiRf BiroRBefbrlthet ben wdl theychéturing
any as long as the conditions enable the animl to
or ggpiFagsmSHghecot 1 eiauoutr ithe, addi tihennunbea péseéddition
substance. In order to exanmine the effect of a test
opesiHsieErE e sonott heméxpdessi ome of Tiglpec-ith, ofhengétaréng in
met hod of neasuring the expression |level of the
- theSiptereriée gefieaandsa pebbednafe mBady idgpiddieriately set,
expression |l evel of Siglec-15 which is a
however, it is preferably from 30 minutes to 2 weeks, more
preferab'ly from 30 minutes to 72 hours. 1In the case where the
test substance is administered to a mammalian individual, the
route of administration, including oral administration,
intravenous injection, intraperitoneal injection,
transdermal administration, subcutaneous injection and the
like, 1s suitably determined depending on the physical
properties and the like of the test substance. Incidentally,
a suitable time until the test sample is obtained, after the
administration of the test substance, can be selected.
The cultured cells to be used in the screening method
of the invention may be normal cells, an established cell line,

or cells showing abnormal growth such as cancer cells as long

~as they are mammalian cells expressing Siglec-15. Examples



transl ati on product of the Siglec-15 gene. A test
substance which inhibits the expression of the

Si gl ec-15 gene and/or Siglec-15 is considered to be a
subst ance having a therapeggic effect and/or
preventive effect on abnormal bone netabolism

pref erably osteoporosis, or bone destruction
acconmpanying rheumatoid arthritis and/or cancer
netastasis to bone. .37 The nmeasurenment of the

the@XRieSshen kevel bot thee Siglec 115 igene ek, Si §hesals ihan
cultured cell's can be perforned by a Nor t her n

sRPAIES 2 GUAN A tati Ve RERMEt Radya 20 Bhl S8y f@ét@&last

or the like. In the case where nannallan cul tured

Pre%ﬁés%ﬁ&%&%?egvai‘ﬂaﬁﬂgfE’P&&t%w a B%NK'-Ltd Cat.

active vitamn Ikels
a ge? s needed to a medi um al on
No. s%bs Alle AR g]loélé)qyntea Tomt'rot © \Ngtlﬁ f"%’ﬁt aééTt“l ottt
h k?%gﬂ§ tan r.0 r| e f RANKL
No TRERRT iy gt 4B BOE%: AP RS tt?%q%%o  3BadIuse
Further an experinent al systentfo neasurin the
DOng, (it T UROETE VOf BN L8RdgEROUS TS anBL (8- S JFedr B imal
caonstructed, and whether_ or not the binding of the
SPe&HESyRobEe FHHanEet S 4 e B s TORIFiShi PEdOByeF Heammals
addition of a test substance is eval uated, whereby
(gueeﬁ@eﬁl@g 6Rta S8b5ianceidhi eheePnh¢ditse, monkey, etc.),
differentiation into osteoclasts can be perfornmed. The
chijckse@ndy et ke r ekt ngreephedsrweld, batdédw idmariss thenot
following (1) to (3). (1) Method using Siglec-15 gene
1imAg eche hegregeni ngnreedeod adfl vt,hesi hirentiidohpreor ceXanpl £t is
there are a nmethod using mamualian cultured cells and
more petfiedred to use'mammalian cells overexpressing Siglec-15,
and for example, RAW 264.7 cells, RAW 264 cells, 293 cells,
CHO cells and COS7 cells modiZied by introducing the Siglec-15
gene along with the promdter region thereof to overexpress
Siglec-15, and the like can be exemplified.

The screening method of the invention also includes &
method oZ detecting the expression of the Siglec-15 gene in
cells of an organ or a tissue resected from a mammalian
individual after administering a test substance <o the
mammalian individual without using cultured cells. The organ
or tissue to be used for detecting the expression of the gene
may be any as long as it expresses Siglec-15, however, a tissue
assoclated with abnormal bone metabolism is preferred, and a

bone tissue and bone marrow are more preferred. -As amammalian

species, a non-human mammal can be used, and mouse, rat or



usi ng manmmal i an i ndividual s, which will be descri bed
bel ow, respectively. (a) Method using mammal i an
cultured cells (i) A method including the follow ng
steps a) to c): a) a stepzgf extracting total RNA
frommammali an cultured 38 cells cultured in a
mediumwith the addition of a test substance; b) a
step of detecting a difference in the expression
.level of the Siglec-15 gene between the total RNA

han@ﬂe&l RedpkBred)eandahataby RNA bt A Qesdmfoﬁ%”bg@ml‘*bén As
cultured ceils cultured without the addltlon of the

an ta‘%’ﬁtmagu%@é‘feha@ﬂg ClpAosheR &b fn fgf ﬂgsntl, e%n animal
t her apeutic and/ or preventlve e fect 0

ha\?hqgsgﬁ??%rﬁ:}& @@%vz@' hone ; 8t ﬁ‘QQHhérﬂr@é’ r%ts%'aéie Pemoved

In thé expression | ev e o
[ b A .met hod i ncl the follo
a cgﬁég(‘ B?gf:&plg 31‘111(1 aVl Bym&zt?ag? Rl(ﬁna‘q NR er the
ki an uItureq% ceII cul.tured in a medium
s ln’t hl?nﬁ &ft? ARof X esian ABStEncelCDS FaSteY of VoL,
extraQtln% totaldRNA from mamral i an cultured cells
abqafififredeVa ty REditmikthoah FTREMaddIaT oo Gf SER@=iagterve
substance z%%F step of neasuring the expression |evel
remGV §hedl G T@dﬁén%r PRIUE ot AF N RNAL St 3 ABdTAA Bgdel
and in the total RNA obtained in b), respectively;

of angod}agesrépdsreset erRFAFAGithe taRr apautial andbdel  of

preventive effect of the test substance on abnor nal
glu(gm:prtlc01d induced osteoporosis, a

senescence.—accelerated mouse (SAM P6 mouse, Matsushita et al.,
Am. J. Pathol... 125, 276-283 (1986)), an animal having the
thyroid/parathyroid removed, an animal receiving a continuous
‘infusion of a parathyroid hormone-related peptide (PTHrP), an
osteoclastogenesis inhibitory factor (OCIF) knockou: mouse
(Mizuno et al.., Biochem. Biophys. Res. Commun., (1998) 247,
610-625), an animal with the administration of soluble RANKL
or the like can be used. Further, an animal model with tooth
loss due to periodontal disease or an animal modified to
overexpress Siglec-15 can also be used. Further, a test
substance selected by screening is administered to any of the
above-mentioned animal models, and each parameter which can
be obtained by thé measurement of the number of mature
osteoclasts in a bone tissue, a bone density, a bone strength
or a bone morpnology, bone metabolism parameters (CTx, NTx,

etc.) inblcod and urine or parameters that vary due to abnormal



nmet abol i sm by anal yzing a difference in the expression

| evel of the gene neasured in c) between the total

RNA obtained in a) and the total RNA obtained in b).

39 (b) Method using manmalsigan indi viduals (i) A

met hod including the followng steps (a) to (c) a) a

step of extracting total RNA froma test sanple

coll ected froma mammal i an i ndividual wth-the

adm nistration of a test substance; b) a step of
bortietest 4991 asHi EhieheneepiiBokhe £XPngssi One14 eyel ﬁiagﬁfﬁd

Si gl ec- 15 gene between the total RNA obtained in
whéiby ebal - RUA, gbbak Batk {1 0mad A5l psagRhe s6al éﬁﬁéé}@' of the

from a mammal |an i ndi vi dual w t hout

taéﬁhgdﬂéﬂiﬁﬂé‘ﬁh te%%ncsﬁg$%g% Sn@%gncl?.%iéfgated.

of det erm ning t e erapeuti c an preven

et G081 | SHDY & SSLGSqbs”?ﬂ288??F€?£2é23¥93°%sth0d of the

met a |sn1by analyZi iy
S T o A

ep, of extr t|n t ot RNA froma test sanple
coy tPJe%IE%deF?g et e S b O el MR GRS Stglec-15
dm nistration K of a test substance; b) a step of
Fadti$h G HBTAOTRRA # ridhita SSURST & e FOgoPKaEPEE, the
fron1a manmal i an individual wthout the ‘
2T QdMMTs CratER 8Preheirast feupsharkeltwed stlds ofnd when
“measuring the expression level of the Siglec-15 gene
thg £elhles toirde RS bbt et nkd Wmde het ke epomdiiandnsi nthaecel
total RNA obtained in the step b), respectively; and
may be cultured under the conditions. Further, in the case

where the expression of Siglec-15 in an organ or a tissue
resected from a mammalian individual is detected, rearing
conditionS'for'the animal may be any as long as the conditions
enable the animal to express Siglec-15 without the addition
of a test substance.

In order to examine the effect of a test substance on
the expression of Siglec-15, there are a method of measuring
the expression level of the Siglec-15 gene and a method of
measuring the expression level of Siglec-15 which is a
translation product of the Siglec-15 gene. A test substance
which inhibits the expression of the Siglec-15 gene and/or
Siglec-15 is considered to be a substance having a therapeutic
effect and/or preventive effect on abnormal bone metakolism,
preferably osteoporosis, or bone destruction accompanying

rheumatoid arthritis and/or cancer metastasis to bone.



d) a step of determ ning the therapeutic and/or 40
preventive effect of the test substance on abnor nal
bone netabolismby analyzing a difference in the
expression level of the gepe described in c). (2)

Met hod using Siglec-15 As the screening nethod
utilizing the nmeasurenent of the expression |evel of
Siglec-15, there are a nethod using mamalian
cultured cells and a nme shod using animal individuals

eachripf m\étysman%lwé%stﬁ@%iwémm1éb%ﬁsof(té}) E’gtﬁ%@ 15

using mammal i an cultured cells (i) A nethod inc 'ng

geﬁ@eot0%1@We%91%tQQ§<§3 $)ce1§g %éﬁ rﬂéﬁe g?ﬁélngy a

t he expréssion |ével ec-1

A RO i e

of a test ance; ~a sté
entlve ef f

Lt peutic .eff ect and/o prev ct o
oF gh{q%u sta%@ét i gﬁﬁngéFrﬁoW8mmﬁéﬁ§BoFlgﬁPﬁfd s are
anal%2|ng a di.fference between the expression |evel
uUsefr ¢ BEEePA lﬁéﬁsé@@@@%w%ﬁ K% hel es¥reAf) enekive
.of the protein in mammalian cultured cells cultured in
VIR Rem O%i PR Ut e Saddiceidonasf nepde g esto suBSCdvFealong
(||) A nethod including the followi ng steps a) to c):
witglh g §@é§(ﬁu%%aﬁ%?¢ngaﬂﬁeﬁ%ﬁﬁe%%léanQRﬂO{ﬁWlthout the
Siglec-15 in manmalian cultured cells cultured in a
addrel QmMOki Ehe (et adEpt RoRcofam appFOPSilssicaanenb)o ARANKL,
step of neasuring the expression |level of the protein
TNgescr¥bedr} naajive mammalinamscubtuekd telkles iculatddeed
in a medium 4l _

Further, an experimental system for measuring the
binding amount of an endogenous ligand to Siglec-15 is
constructed, and whether or not the binding of the endogenous
ligand to Siglec-15 is inhibited by the addition of a test
substance is evaluated, whereby screening of a substance which
inhibits differentiétion into osteoclasts can be performed.

The respective screening methods will be described in
the following (1) to (3).

(1) Method using Siglec-15 gene

‘As the screening method of the invention, for example
there are a method using mammalian cultured cells andaxmethod
using mammalian individuals, which will be described below,
respectively.

(a) Method using mammalian cultured cells

(1) A method including the following steps a) to c):

a) a step of extracting total RNA frommammalian cultured



wi thout the addition of the test substance; and c) a
step of determ ning the therapeutic effect and/or
preventive effect of the test substance on abnor nal
bone netabolismby detectiyyg a difference between the
expression |evel of the protein nmeasured in a) and
the expression level of the protein neasured in b).
(iii) A method including the follow ng steps a) to c)
a) a step of inmmobilizing total protein obtained from

ce DBaMRh1aR @l tuhed calhsypulifuned:hB a d@di 4m Wotkth fhe, ..
addition of a test substance; b) a step of nmeasuri ng

subbesgxpression level of Siglec-15 in the imobilized
protein; and c) a step of determining the therapeutic

Ehe t est. subst ance

ef fagt and/ preventive effect_of L. ance.
~ on a %ornaIa%é%é gﬁﬁ?%%ﬁﬁ?sﬁw§§%5%5?yanéna“8FfFéPenEélon
bet ween .t he.expression level of S Iec-%S det ect ed ,
Loyl B TR Tha o s aron PEuEPSBrthT M [ bl op 2ined in
total protei bt ai ned from mamual i an_cultured cells _.
2l ¢ rb%“?ﬁ gNﬁbd?%ﬁ?hP?ﬂodF“?%em%ﬁﬂ?%Faﬁ(ﬁu%WﬁF?%sFells
§ubst nce.h i v). A method including the follow ng steps
CUZJUEe ey 1 thayt atapepdet tipRoBitl it2iend SSdt Alulsitans gy and
obtained from mammalian cultured cells cultured in a
medi ©¥m i t $HSRe &ddi Erdsrméniac eshiesubbeaapeuthy aand/or
step of immuobilizing total protein obtained from
Pregemal Yaneédlechr edff cehes tast usedstanaemedi e tthiolit bone
the 42 addition of the test substance; c) a step of
me pplagli $MePnt Aradyplogstina didierafcSigi gte Bxpression level
of the gene described in b).

(ii) A method including the following steps a) to d):

a) a step of extracting total RNA frommammalian cultured
cells cultured in a medium with the addition of a test
substance;

b) a step of extracting total RNA frommammalian cultured
cells cultured in a medium without the addition of the test
substance;

c) a step of measuring the expression level of the
Siglec-15 gene in the total RNA obtained in a) and in the total
RNA oktained in b), respectively; and

d) a step of determining the therapeutic and/or
preventive effect of the test substance on abnormal bone
metabolism by analyzing a difference in the expression level

of the gene measured in c) between the total RNA obtained in

a) and the total RNA obtained in b).



in the imobilized protein described in the step a)
using an antibody or a ligand specifically binding to
the protein; d) a step of neasuring the expression

| evel of Siglec-15 in thespmobilized protein
described in the step b) using an antibody or a

i gand specifically binding to the protein; and e) a
step of determ ning the therapeutic effect and/or
preventive effect of the test ‘substance on abnornma

bongp)nmeteabld S8ty anahyzi 16 & i Feaeace between the
expression level of the protein neasured in the step

c) ang ‘Ahﬁe%ﬁgﬁeiﬁ'c@ﬂdllnévgheoffoﬁ.ﬂ%w@h@t stBpgeasyred
in the step d). (b) Method using manmal’i an 1 ndi vi dual s

(1) A nethod, i 0el ydi ng the f oLl owi RgSteRs 89 @m bgample

a) a’'step of neasuring the”expréssion evel
i gl.ecr 5 i col |l ecte N | i an,
COl%eg:{tdedug m Qﬁ%ﬁiﬁ I?g%[d%.v CJL{ Zlns:de% asnbeaedm1nls ration
o= ad@gggnere and b) a step of determ ning the

erapeLIWQF e ect and/ or preventive effect of the
test substance bnaormal bone__ net abol j sm b ,
anatby2|an§‘“§pd| B e dht tHer X7 eS| FEREFSSLOn

of gl ec-15 neasured in the step a) and _the

Levg, Pésgbonsl%%rléfg%% B 9i%sh G &9otédt R¥AnpPRained in
coIIected fronta.nannallan i ndi vi dual w thout the
) &P rostEatiNh BFtained dtoms ibstefeesaniy et diped from
including the-following steps a) toc) a) a step of

a mappAshiipRglRAevedpressi bhotevidie gfdngingl eralBl 3 ofi hha test
test sanple collected froma mammalian individual, to

subgi@ncex tagst subst ance has been admi ni stered, using an
antibody -or a ligand specifically binding to the
protei ng b¥tapst ep ofleneasuning theeexphiesspentieveind/or
of the protein

preventive effect of the test substance on abnormal bone

metabolism by analyzing the difference in the expression level
of the gene described in b).

(1) A method including the following steps a) to d):

a) a step of extracting total RNA from a test sample
collected from a mammalian individual with the administration
of a test substance;

b) a step ef extracting total RNA from a test sample
collected from a mammalian individual without the
administration of the test substance;

c) a step of measuring the expression level of the
Siglec-15 gene in the total RNA obtained in the step a) and

in the total RNA obtained in the step b), respectively; and

d) & step of determining the therapeutic and/or



in a test sanple collected froma manmal i an i ndi vi dua
W thout the adm nistration of the test substance; and
c) a step of determ ning the therapeutic effect and/or
preventive effect of the tegf substance on abnornma

bone netabolism by analyzing a difference between the
expression |level of Siglec-15 neasured in a) and the
expression level of the protein nmeasured in b). (iii)
A nethod including the followng steps a) toc) a) a

pr&SEER: Ofei MR ZbAg-het ale rotghB+hAca testaiSAPLE: bone

collected froma manmmal i an i ndi vidual to whom a test

me@é@@iﬁgﬁ%¥ @?ae £ anoﬂiﬁeq:lreq'g’%e gl)n 3t %%p%ifeﬁsion level

measuri ng ression leve gl éc- the

ofinmgb'éggegeggqugg;igngéc) a step of determ ning the

t herapeuti c "and/or ~ preveéntive effect of the test

substance on_abpornmal bone netabolism by anal yzing a
(Zﬁﬁg e?%ﬁc%sﬁggmgéﬁLFﬁe 8xpression |evel of Siglec-.15

detggtﬁgﬁin b% and thq_eﬁgrqg i.on Ieng of the
pr ot’ef ST EERLNEdRpHC L At Pd S F6f/ BeRBrhaRPaR of the
i ndi vi dual. wi thout the admnistration of the test ,
SXRIBITANCe 1D AL netIE G el udERGFENEA ¥ DI oS ad epsing
a) toe): a) astep of immobilizing total protein in
mampna b5 Aot e o Cedes| ¥eE sdneEpom &S hadnrdliimed individuals
i ndividual to whom a test substance has been
caghing hi sherkdingyugdest epeoffoilmenldind Atwpt.otal protein
in a test sanple collected froma manmalian
i ndi (& duéet i€ heat ngheamadpiians crdttivore dofcalies t est
substance; c) a step of detecting the expression |evel
of Slyl e&-Mié&thod inciluding the following steps a) and b):
a) a step of measuring the expression level of Siglec-15
in mammalian cultured cells cultured in a medium with the
-addition of a test substance; and
b) a step of determining the therapeutic effect and/or
preventive effect of the test substance on abnormal bone
metabolism by analyzing a difference between the expression
level of the protein measured in a) and the expression level
of the protein in mammalian cultured cells cultured in a medium
without the addition of the test substance.
(i1) A method including the following steps a) to c):
a) a step of measuring the expression level of Siglec-15
in mammalian cultured cells cultured inrn a medium with the
addition of a tes:t substance;

b) a step of measuring the expression level of the protein

described in a) inmammalian cultured cells cultured in a medium



in the imobilized protein described in the step a)
using an antibody or a ligand specifically binding to
the protein; d) a step of detecting the expression

| evel of Siglec-15 in the ymmobilized protein
described in b) using an antibody or a |ligand
specifically binding to the protein; and e) a step of
determnining the therapeutic effect and/or preventive
effect of the test substance on abnormal bone

witdihabolhsm by apghygingna diktesgpee hetween i he

expression level of the protein detected in c) and
t he expression-l gy 0f s Lhe ot ej cred-ikn_d)
(3 PR et hoa TP b e e Fh e s Patning o

Lf..a .subs LWhi | nhihits di.fferentiation int
pr“gis‘trgtolﬁg;s ggggﬁ afggtﬂtlfe Bgrsf“orsrr%bds“bﬁp%%sgflvia\?d“%cﬁhe?one
or, not_ the binding of an.endogenous |ligand to _
me g e Y SR BI dt By 1 HeS A TTORE O e eetpression

1as bstance. Exanples of a_sLaIéIateg ﬁj¥can serving as
SV SHdogen8ds U GaRGerEr oSyl 8¢- 389 hepugpression level
_ Neu5Aca2-6Gal NAc bi nding to human and nouse Siglec-15
O it NS HR-BF2SAF BE- 4T &) bi nding to nouse Siglec- 15.
However, the endogenous |igand for Siglec-15 is not
| i mitidd- )48 medhokedacgmgdans ths [Lonpdoas nidt skapsaa) to c):
bi nding affinity for Siglec-15. These endogenous
| i g@nd® carerbed dbwicdd Mizinartospbropriate ¢higained Zrom
radi oi sotope or fluorescent substance for-he purpose
mangfa lgheanicnil g reldec dl heliong titheydeoh & ne8ighect b thEcaddition
exanpl e, biotinylated polyacrylam de to which a
of & dledtatedbstohngesacchari de such as Neu5Aca2- 6Gal NAc
has been bound can be used in screening as a probe

bi ndi)ng sveSicf peatdriAy tSeHLSrdSsion Weivel 8l Siglec-15
endogenous ligand is bound,
in the immobilizecd protein; and
c) a step of determining the therapeutic effect and/or
preventive.effect of the test substance on abnormal bone
metabolism by analyzing a difference between the expression
level of ' Siglec-15 detected in b) and the expression level of
the protein in total protein obtained from mammalian cultured
cells cultured in a2 medium without the addition of the test
substance.
(iv) A method including the following steps a) to e):
a) a step of immobilizing total protein obtained from
mammaliancﬁlturedcellsculturedjj1amedmﬂnwiUntheaddition
of a test substance;

b) a step of immobilizing total protein obtained from

mammalian cultured cells cultured in a medium without the



Si gl ec- 15-expressing cells or a nenbrane fraction
prepared fromthe cells can be used. Further,

Si gl ec-15 can be subjected to screening after
Siglec-15 is isolated from,.Si gl ec- 15-expressing
cells, followed by purification. As the
Siglec-15-expressing cells, any of a cultured cell
line expressing Siglec-15, cells. caused to
transiently or constantly express the Siglec-15 gene

addyt S40] 8€tERY +aRPr ApLkaLe eyl tured cells to genetic
engi neering, and cells expressing Siglec-15 obtained

in viyv r d u such

an ehiogsagneT %%Za% a5l gf@#om%%?l?&%?%oﬁgsegwc 15
t S: de ed be om1 thod i ncl

in 4}2 fgﬁ%lpgovﬁainlgzes ps S antt b rlbgaﬂ 1'19“:‘p S&fepati—f1 Hﬁgﬁﬁ an

dogenous I lLec-15 and .a test substance

= CHO8PE1 8- 25! g?&ﬁ?@séPﬁél%éFlas]ryaR&nﬁ‘)l“& Fophe protein;
dete n1n|n the therapeutic and/or preventive effect
of e & EEFP Qb TEATHE 1019 SBRoFFRrepdRn htebels Shpbyc-15

aring the binding anount of the endogenous 46

lnﬁ NPt S §IRQISL e GREssi iR del Ith e mEer )t Heing an
case where _the test substance was added and the case

aniyhee @Y tHe at esgangyupReahébCaas ynpt natded: o (ihe pAometihodand
including the follow ng steps a) to c) a) a step of
pr epRr ing tercelf] datrtymand nigr &bkl bheghpeutic effect and/or
Si gl ec- 15-expressing cells; b) a step of adding an

pr@ﬂﬁﬁ@éﬂ@usffbgandﬁfothSi@aﬂ}]ﬁhbanﬂnaet@m shstedlC ebone
to the cell nmenbrane fraction; and c) a step of

me e @l ismilg drel ¢ hengpeudl Efandhoe bptevent tMe ekbestsion
of the test substance on abnormal bone

level of the protein measured in “he step c) and the expression

level of the protein measured in the step d).

(b) Method using mammalian individuals

(1) A method including the following steps a) and b):

a) a step of measuring the expression level of Siglec-15
in a2 test sample collected frpnlalnammalian individual to whom
a test substance has been administered; and

b} a step of determining the therapeutic effect and/or
preventive effect of the test substaﬁce on abnormal bone
metabolism by analyzing a difference between the expression
level of Siglec-15 measured in the step a) and the expression
leveloftheproteinjjlatestsamplecollectedfrmnanmmmalian
individual without the administration of the test substance.

(ii) A method including the following steps a) to c):

a) a step of measuring the expression level of Siglec-15



nmet abol i sm by conparing the binding anount of the
endogenous ligand to the cell nenbrane fraction
bet ween the case where the test substance was added
and the case where the testy; substance was no- added.
(ii1) A nmethod including the followi ng steps a) to c)
a) -a step of preparing Siglec-15; b) a step of adding
an endogenous |igand for Siglec-15 ‘and a test -
substance to Siglec-15 in a); and c) a step of
inGetesai Mo & he 1hherapeutbe Andiar 11%?%8&%%8 ghf egé whom
of the test substance on abnornalabone met a 0P|3n1 y
= COMpanlg: e, i Amount, of . Lheq endogenays . Jd.9and, -
_ ere the test su

to Siglec-15 between the case stanc
ya g%dg ad . % a §Q re.the test substance was
e no?aa de ?éFgl‘t&: g-@ﬁ@“ lgﬁrge téjpgcrkbeprl?ra?%ejc%’l s are
caused to express_ Siglec-15 b enetic engineering
and Thé TESRICI G2 &GP BE-T% B7PIES SR F7 640 Ba-be Brotein
. suQLe t ed tf screeni ng SigLec-lS to be  screened can
0 56 CE R RTBRI T (T ot e ptiches RIMpRS R o Gie Atk W Thout
acid sequences shown in the following (a) to (i) : (a)
the gt RS RERBISBgGENntEer EFEds SMRFIRFSEGID NO 2 i n
the Sequence Listing; (b) an am no acid sequence
conposetl SHeramih @ iniay) dles the nap3pg ok fifieet and/or
am no acid sequence represented by SEQID NGO 2 in
Prewenseaerdéé edtst phgthec)teat anithetaocd segueEincermal bone
conposed of amino acid residues 1 to 260 of the am no
mefghdlseyguencena epresgnkedi byerSEQel Deld@eec? ichet BeRpression
Sequence Listing; (d) an am no acid sequence conposed
levé¢l ani Bd 15 measured in a) and the expression level of
the protein measured in b).
(1ii) A method including the following steps a) o c):
a) a step of immobilizing total protein in a test sample
coliected from a mammalian individual to whom a test substance
has been administered;
b) a step of measuring the expression level of Siglec-15
in the immobilized protein; and
c) a step of determining +the therapeutic and/or
preventive effect of the test substance on abnormal bone
metabolism by analyzing a difference between the expression
level of Siglec-15 detected in b) and the expression level of
the protein in a test sample coilected from a mammalian
individual without the administration of the test substance.

(iv) A method including the following steps a) to e):

a) a step of immobilizing total protein in a tes:t sample



residues 21 to 260 of the am no acid sequence

represented by SEQ ID NO 2 in the Sequence Listing;

(e) an am no acid sequence represented by SEQ ID NO 4

in the Sequence Listing; (fgq4 an am no aci d sequence

conposed of amno acid residues 21 to 341 of the

am no aci d sequence represented by SEQID NGO 4 in

t he Sequence Listing; (g) an am no acid sequence _
- conposed of amno acid residues | to 258 of the am no

co Bré & S€GUaNc e mamPs ESLAtath DYi o SEQ PN 4 diddtt BBbstance
Sequence Listing; (h) an am no acid sequence conposed

ha 9fr 88k N9aAchdsckeshdues 21 to 258 of the amino acid
sequence represented by SEQ ID NO 4 in the Sequence

Li st ng, s@%%oﬁﬁénﬁ&biﬁr&?m ghoac%ldpogqm%iy%'e%g;ggmple

substituti etion or a tion” one or seve

am no,_ aci d-resi dues | the_aming acid. seguenc :
COH%%%?T_edq%ﬁ) a)gto]t%Tmagfapec-ﬁﬁé%%f %9scré%ﬁ%5“§én the

al so_be_selected fro pol ypepti des conposed of am no
ad%&ﬁﬂSQE%UéﬂEeg*eﬁ%bdgésbyS¥%§“%ﬂﬁﬁ’eotide sequences

| ' ' L (] leotid
Sequencost B nten Sy kee BeRb st bo(igvar oF s861ec 15

._nucl eotide sequence represented by SEQ ID NO 3; (1)
in a“%&%?ﬁé%%ﬁ%@%‘éﬁ%%‘éﬁ%%g by SBG IB/EMo2)19s1ing an

(m a nucl eotide sequence represented by SEQ ID NO
anylbodyngr (f) Lagalel eperdé iseddendaneiing fol yalike IRt efien

whi ch hybridizes to a pol ynucl eotide conposed of a

nucl @btd 8éePseldEtes tdarptaserkar §sedorhee vriklofobiidéec-15

sequence descri bed
in the immcbilized protein described in b) using an antibody
or a ligand specifically binding to the protein; and

e) a step of determining the therapeutic effect and/or
preventive effect of the test substance on abnormal bone
metabolism by analyzing a difference between the expression
level of the protein detected in ¢) and the expression level
of the protein detected in d).
(3) Screening method using endogenous ligand
Screening of a substance which inhibits differentiation

into osteoclasts can also be periormed by observing whether
or not the binding of an endogenous ligand to Siglec-15 is
inhibited by the addition of a test substance. Examples of
a sialylated glycan serving as an endogenous ligand for
Siglec-15 include NeuS5Acwa2-6GalNAc binding to human and mouse

Siglec-15 and NeubAca2-3GalPBl-4Glc binding to mouse Siglec-15.

However, the endogenous ligand for Siglec-15 is not limited



in (j) to (m under stringent conditions. Further, it

is al so possible to use a pol ypeptide obtained by
attaching an appropriate tag to any of these

pol ypeptides, or a polypepyisde fused with a different
soluble protein, as a target for screening. -

I ncidentally, the polypeptide conposed of the am no

acid residues 1 to 20 of the amno acid sequence
represented by SEQID NO 2 in the Sequence Listing

to COREESPONYSahe bhe 1ehanals pepthde of AWM SIGEEELdy for

and t he pol ypepti de conposed of the am no aci

sidesidues 21 1o %%%I#Jgfdﬁglf&éﬁc?épé’ms?éF’léﬂ?glﬁan%th an

extracel | ul'ar domal Tature protein o
L glec- Fur r..the pol tide 49 .conposed of ~
b ST vl Pl te o P e ShbBT Srhanint BShgiae fox =he
sequence represented by SEQ 1D NO. 4 in_the, K Sequence
ou T e COPFEATOnAeT o F HELRF ghaP T RBpt F o 0B hGude.  For
Si gl ec-15, and.the 0 epti.de conposed of the am no
ex%ﬁéiﬁ?e%%%ﬁ%%yéit?g §§g¥gFE¥9§HF°€oFFé§HBHH§ FoStheylated
extracel lul ar domain of the mature rotein of nouse
OliG R AT 1¢r ek , 2% ﬁ@%%¢%r§@%l§£au%ﬁéebeen bound can
represented by SEQ ID NO 43 encodes the extracel |l ul ar
be dopRf ninof CHEREA NS glec? 15T eReodeddBRat Heo neict boet de- As
sequence represented by SEQ ID NO 1, and the
Sinkrtebli déoseqieide eepr eseingahdys SEQLgBANNO k9 bound,
encodes the extraceliular domain of nouse Siglec-15
Sigroded dxprdes hugl eel i de osequererd r areprsent 2on byr SE&red
ID NO 3. Candi date substances for a substance which
framhhbidesl 1 dibtfidreenteadt i onuititer pstienelastiscarlecsed byted
any of the screening nethods (1) to (3) can be

to secendaehl ygevalafated bysigmbésglthe tghi bitdduuedd  from
tartrate-resi stant acid phosphatase

Siglec-15-expressing cells, followed by purification. As the
Siglec-15-expressing cells,v any of a cultured cell iine
expressing Siglec-15, cells caused to transiently or
constantly express the Siglec-15 gene by subjecting
appropriate cultured cells to genetic engineering, and cells
expressing Siglec-15 obtained in vive can be used. The
screening method using such an endogenous ligand can be
performed according to the steps as described below.

(1) A method including the following steps a) and b):

a) a step of adding an endogenous ligand for Siglec-15
and a test substance to Siglec-l5-expressing cells; and

b) a step of determining the therapeutic and/or
preventive effect of the test substance on abnormal bone

metabolism by comparing the binding amount of the endogenous



(TRAP) activity of osteoclasts as -an index as shown in
Exanpl es 17, 19 and 20. Further,-the secondary
eval uation thereof can also be perforned by using the
i nhibition of formation of , TRAP-positive
mul tinucl eated osteoclasts, 1.e., the inhibition of
cell fusion of osteoclasts as an index as shown in
Exanpl es 19, 21, 22 and 35. (4) O her nethods The
i ncidence rate of abnormal bone netabolismover tineg,
: ; NQr=m : a [ nd/ t he
g o A Y e e, PR na v Y Rl where
a stance adm nistered to a
thé{nﬂ%?gﬁ g%%i%tﬁéﬁlﬁedu‘ggscgaégg £ d OVAT eXPrEs I§ TS ehastest
and t he case e test substance was not

subs : erg L .
AU TSt 2™ hef8869 1 n the case where, in the manmal
.wWith the admi nistratjon of the test substance, the

i nci dencé® Tt ot abhot Y Ponel Al aBsnpsAtrss a) to c):
significantly decreased, the degree of abnormal bone
net adol ¥ sA-FS FYnPEFBARLNG lPoveeil asabsrnchefraction of
_survival rate is increased by about 10% or nore,
S1igpreF et ant P adduing0vs oL shore, nore preferably about
50% or nore, the test substance can be selected as a
conpourid shk&pi rg addiher apeanfcgandier lpgewentbveSiglec-15
ef fect on abnormal bone netabolism 4. Production of .
andrs i tSigl e dbaanti bodyhFheeant nkady aagaifrsic-Sicgl;eemntb
of the invention can be obtained by inmunizing an
ani mal it bt8pgl ec- 16eoerabnanki t taey tpek¥peptide and/or
selected fromthe am no acid sequence of Siglec-15,

preaanghiciold estEagtandk puhéf yieRd the apdhbodYnPradieed i Nbone
vivo according to a common procedure. The biol ogi ca

me tS0L 85 &fy comparing the binding amount of the endogenous
ligand to the cell membrane fraction between the case where
the test substance was added and the case where the test
substance was no:z added.

(iii1) A method including the following steps a) to c):

a) & step of preparing Siglec-15;

b)'a step of adding an endogenous ligand for Siglec-15
and a test substance to Siglec-15 in a); and

c) a step of determining the therapeutic and/or
preventive effect of the test substance on abnormal bone
metabolism by comparing the binding amount of the endogenous
ligand to Siglec-15 between the case where the test substance
was added and the case where the test substance was not added.

In the case where appropriate cells are caused to express

Siglec-15 by genetic engineering and the resulting Sigle¢—15



Siglec-15 to be used as an antigen is not limted to
human, and an ani nal can be i nmuni zed with Siglec-15
derived froman animl other than human such as nouse
or rat. In this case, by m ni-ng the '
cross-reactivity between ananti body binding to the
obt ai ned het erol ogous Si gl ec-15 and human Si gl ec- 15,
an anti body applicable to a human di sease can be

sel ected. Further, a nonoclonal antibody can be

. s OB by Si tlbo produ0| ce
lsprggﬁ?g%§% %% Sg%ﬁeagalns Sigi% %?ié% % hySrgﬁa to be
scfé 0 est ab according to a known

i d
d ©For® %xgﬁpﬁéteﬁoEFQFPEE&MWqQﬁ%ﬁg? FftRpESd of the
11(197 3 56 R o) oF 495-497; Kennet, anoclona
AN ﬂ% S %g 388- §%9WHP%BnEHrPr€s§OWNn9 (@198®) ) (1)

Siglec-15 to be used as an antigen can be obtai ned by
genetd’c BhETHEET i3Fd & §SEHEHE % TP SE311ed bYeRpedd NO: 2
the Siglec-15 gene. Specifically, the genetic
1 diyf AP Pce aht Belpéifornmed as follows. A vector
capabl e of expressing the Siglec-15 gene is produced,
and the peswliny wedtorsdmienansfoactoedcdnt of a arhiost acid
cell to express the gene, and then, the expressed
resgidyes-215 td S28uciff tbd. ambnelaaﬁdeseqaoneéhﬁdpﬁésented by
obtai ning an anti body against Siglec-15 will be
SEGPdriNGcat | indelser bgden¢d) LPsepagati on of antigen
Exanpl es of the antigen to be used for producing the

antH{SIghecéﬁinﬁnabmdySGﬁﬂém@eSb©h@@sgé & amino acid
pol ypepti de conposed of a partial am no acid sequence

resGesstl nb Ae@iod easd anbi kONSELUt MG AN A6t Dsenteq by
resi dues of Siglec-15 and a derivative obtalned %

SECRA) D A Bi Ven: R 8086k de SEYUERRG Or carrier
thereto. Further, in the section *3. Method of

(d) an amino acid sequence composed of amino acid
residues 21 to 260 of the amino acid sequence represented by
SEQ ID NO: 2 in the Sequence Listing;

(e) an amino acid sequence represented by SEQ ID NO: 4
in the Sequence Listing;

(f) an amino acid sequence composed of amino acid
residues 21 to 341 of the amino acid sequence represented by
SEQ ID NO: 4 in the Sequence Listing;

(g) an amino acid sequence composed of amino acid
residues 1 to 258 of the aminc acid sequence represented by
SEQ ID NO: 4 in the Seguence Listing;

(h) an amino acid sequence composed of amino acid
residues 21 to 258 of the amino acid sequence represented by

SEQ ID NO: 4 in the Sequence Listing; and



screeni ng substance which inhibits differentiation
into osteoclasts”, Siglec-15 exenplified as a target
for screening can also be exenplified as an antigen
to be used for producing 5%g the anti-Siglec-15

anti body. Siglec-15 can be used after purifying direct
Iy fromhuman tunor tissues or tunor cells. Further,
Si gl ec-15 can be obtained by synthesizing it in vitro
or by causing a host cell to produce it by genetic

engi neer 5AY.anlihd hg-9aneld f. &0 NEQLH ARG 1 g;pegﬁkgégalllﬂ\!%on,

Siglec-15 cDNA s integrated into a vector capable o

deleé(tpffrssd %.J.gll%(f‘l 935 ?ﬁ% agmvnsr_lagi ecl?nl:l‘lo a\,:Ld residues in
esl z S,

synt solufion containing "enz

th%“a%oate 442 RELE BB RS g 149 (o

ranscriptron a |ndkaryot| C
otdic _host cell is transformed to express

S o BE R hsP el (R SHErGen tart DO oBFa St ted From
Furt her t he antugfn can al so be obtained as a

POLYRSRT LTSS HRPIT B SPTEsSiGiE &SARSNG S SpPBEEFRRT by the
obtai ned by ligating the extracellular domai n of
DUG e etda S eRTeRCTS ahAERbiBNENepEeLéPHing tHe Eensirdnit
region of the antibody in an appropriate host-vector
system 3Sngicdeors deDINA wem dfe IStraisTed gy Pyf 6EQ ID NO: 1;
exanple, a so-called PCR nethod in which a pol ynerase
chai )réa@WMd@OtGWEr@Eﬁaﬁ¥¥ﬂernﬂpaaﬁamUﬁ@ &y S€Q ID NO: 3;
performed using a cDNA |ibrary expressing Siglec-15
cDNA lals aantiefipbat.deandgpenner sepwhsehtspeasy f9maliDyNO: 19;
anplify Siglec-15 cDNA (see Saiki, R K, et al.
Sci efmea (10888pt238, sppucA8é- 48P esAatheo | IEBY WMONO: 43;
synthesis systemof. the pol ypeptide, for

and

(n) a nucleotide sequence of a polynucleotide which
hybridizes to a polynucleotide composed of a nucleotide
sequence complementary to the nucleotide sequence described
in (J) to (m) under stringent conditions.

Further, it is also possible to use a polypeptide
obtained by attaching an appropriate tag to any of these
polypeptides, or a polypeptide fused with a different soluble
protein, as a target for screening. Incidentally, the
polypeptide composed of the amino acid residues 1 to 20 of the
amino acid sequence represented by SEQ ID NO: 2 in the Sequence
Listing corresponds to the signal peptide of human Siglec-13,
and the polypeptide composed of the amino acid residues 21 to

260 thereof corresponds to the extracellular domain of the

mature protein of numan Siglec-15. Further, the polypeptide



exanpl e, the Rapid Translation System (RTS)

manuf actured by 53 Roche Di agnostics, Inc. can be

exenplified, but it is not Ilimted thereto. Exanples

of the prokaryotic host inglgude Escherichia coli and

Bacillus subtilis. In order to transformthe host

cell with a target gene, the host cell is transforned

using a plasmd vector containing a replicon, i.e., a

replication origin derived froma species conpati ble
comtbdded her RoSt amdn@ adiHegHEAHAL sSEAUENTE o FYH G nbNE-1 g

vector preferably has a sequence capabl e of 1 nposing

seaquk éyﬂé&e%eé*@?écﬂ\%§ysﬁ] Itd']%lo:t rl}anﬁf ‘Bﬁgeg GSlehce Listing

anpl es of the eucaryotic host cell includé

co%%ééégH§QQx>%%E|§* Egﬁeﬁgogfbgsoﬁgggﬁ%ﬁy %%%%*gﬁ% é%d The

ertebrate cer?s, O exanp
reduct ase-deficient r.ai ns Ul aub,, G and Chasjn
oo FIHEL AR, SENREER. Shod' ST TSR (dogty TpES i to 258
4126-4220) of siman_COS cells (G uzman, Y,, Cell
e S e e 8 P80 AL CoE 1656] SO [ae T the mature
fibrobLastg Nl H3T3 (ATCC No. CRL-1658), and Chi nese
P & BOBPFant $ePFFsLO ¢ CHOEEIGS,; TAFCEUCEELLEE seapgnce
the like are often used, however, it is not limted
TeRTRIER 559 Tk SERUS DoBP ai he@naosiest shRaRktEaReeular domain
cul tured according to a common procedure, and by the
of ciumatt ng it acmd X r aasfastlasanby aneargeclpokydept sdeuence
Is produced intracellularly or extraceliularly. A ;
remigsabted nedi $RQ ol beNGsed ,f oand heheulnualiamy iodn bequence
sel ected fromvarious comonly used culture nedia
rempegpesrdi g B4 SEQ ID NO: 19 encodes the extracellular domain
of mouse Siglec-15 encoded by the ndcleotide sequence
represented by SEQ ID NO: 3.

Candidate substances for az substance which inhibits
differentiation into osteoclasts selected by any of the
screening methods () to (3) can be secondarily evaluated by
using the inhibition of tartrate-resistant acid phosphatase
(TRAP) activity of osteoclasts as an index as shown in Examples
17, 19 and 20. Further, the secondary evaluation thereof can
also be performed by using the inhibition of formation of
TRAP-positive multinucleated osteoclasts, i.e., the
inhibition of cell fusion of osteoclasts as an index as shown
in Examples 19, 21, 22 and 35.

(4) Other methods

The incidence rate of abnormal bone metabolismover time,

the degree of abnormal bone metabolism, and/or the survival



on the enployed host cell. If Escherichia coli is

enpl oyed, an LB nedi-.um suppl emented with an
antibiotic such as anpici Ilin or IPM5 if necessary,
can be used. A reconbi nant sprotein produced
intracellularly or extracellularly by the
transformant through the culturing can be separated
and purified by any of various known separation

met hods utilizing a physical or chem cal property of

rattdle et Ok@lNdeBReG hiee exanphes-Lie thee fetheds i BGLUAS e
treatment wth a common proteln preCI pltant

wadll ty@fidisation, yér'Quﬁméﬂﬁﬁﬁlaﬁf lhgybg ual  cau eﬁ to
- chromat ogr aphy such as nol ecul ar sieve chronatography

OVé}Sg(%%Fgééér%{%Pg%"lgdg &plll‘gnagg %ggraghy eSLog‘ﬁ?SLaDCQ

ange ¢ ograp and chromat ogra

|on t her eo Fur t

wadpd i sdiRn EPEeRe BTN es.l&ﬁget%asae wp&&&mrﬁéﬂe mamnal
rqotein ta _he expresse te can

i B R By R S W A8 RBGRer URFEArRy EBPuRCidence

' Altern |ver, by attachlng the 1gG Fc region to a

rat ﬁ&&ﬁ%ﬁ&@%%@& Rets Bé1é5¥"p%és%éanlfHéaBFét’e@ﬁcéﬁﬁsed
be efficiently purified with a protein A colum. B

ER GREF RN (T8I Ate PREAt TORERIC Fib ER oS S1anidl g nadpuhever,
of a target polypeptide can be easily produced in high

angf@r d-hearf hiy yie gum*w ig 2dneredsedi br apout 10% or more,
anti-Si gl ec-15 nonocl onal anti body Exanples of the -

Preafr ) Hody abpadi 30t alt yo be ndicng poe 56rali gladutcSDhciudere,
a nmonocl onal anti body specifically binding to _

theSigeec- $6bsandca nmetrhdek ofe bbtaédi Bg ttheamidhallyhdsing a
as

therapeutic and/or preventive effect on abnormal ©bone

metaboclism.

4. Production of anti- gleﬂ—15 antibody

The antibody against Siglec-15 of the invention can be
obtained by immunizing an animal with Siglec-15o0r an arbitrary
polypeptide selected from the amino.acid sequence o Siglec-15,
and collecting and purifying the antibody produced in vivo
according to a common procedure. The biological species of
Siglec-15 to be used as an antigen is not limited to human,
and an animal can be immunized with Siglec-15 derived from an
animal o.the:.: than human such as mouse or rat. In this case,
by examining the cross—reacti_vif.y between an antibody binding
to'the obtained heterologous Siglec—lS and human S_iglec—lS,

an antibody applicable to a human disease can be selected.



descri bed bel ow. Production of a nonocl onal anti body
generally requires the follow ng operational steps
of : (a) purifying a biopolyner to be used as an
antigen; (b) preparing antgijbody-producing cells by

I muni zing an - ani ma= by injection of the antigen,
collecting the blood, assaying its antibody titer and
determ ning when the spleen is to be resected; (c)
preparing myeloma cells (hereinafter referred to as

"nyehgindr, 6hohdsiHgal e @i be @é&ﬁ@g&@%%ﬁ@lﬂ fusing

wth the nyelona (e) screening a grou onas

an6555&§u§¥bébéfﬁ8e&el thRQ@¥ (JQQ&E Onlng?ﬁo?ﬁ)aaalns:

hybri‘domas 1 nto”single cell clFones
L the hyhbri donma . or wear
Slé&géqﬁ?bl¥Pam:(F%é?%lfge(ﬁ%%t %bna oryqaﬁﬁ§ﬁ%@cgordlng
|_ar anount of a_nonocl naI exan nj_ng
£O #hé toﬁ’&smﬁ -§30cé 50%%8?‘8 &l §ﬁgﬁﬁ6d9xi&o’§—‘ 1BF‘SFB@NE%FM
and ndl specificity, or assaylng t he
l%@%%%¥5% BPope %?legg WLET adel £ -red§BAELCBAG LRE1LOAY,
i K FErelnafter t he nethod of produ0|ng a
rnﬁéiﬂ%ﬁ%ﬂ ERNUBNPERBEy W Ml 6é988scri bed in det ai
foll owi.ng the above steps, homever the nmethod is not

| i M G et RMdSTdraexappiet igant faodye ppodashag by

cells and nyel oma other than spleen cells may be
gengddls engineering to cause a host cell to express the

Siglec-15 gene.

Specifically, the genetic engineering can be performed
as follows. A vector capable of expressing the Siglec-15 gene
is produced, and the resulting vector is transfected into a
host cell to express the gene, and then, the expressed Siglec-15
is purified. Hereinafter, a method of obtaining an.antibody
against Siglec-15 will be specifically described.

(1) Preparation of antigen

Examples of the antigen to be used for producing thé
anti-Siglec-15 antibody include Siglec-15, a polypeptide
composed of a partial amino acid sequence consisting of at least
6 coﬁsecutive amino acid residues of Siglec-15, and a
derivative obtained by adding a given amino acid sequence or
carrier thereto. Further, in the section “3. Method of
screening substance ' which  inhibits differentiation into
osteoclasts”, Siglec-15 exemplified as a target for screening

can also be exemplified as an antigen to be used for producing



(a) Purification of antigen As the antigen, Siglec-15

prepared by the nethod as described above or a

partial peptide thereof can be used. Further, a

menbrane fraction prepared 44 omreconbinant cells

expressing Siglec-15 or the reconbinant cells

expressing Siglec-.15 thenselves, and also a parti al

pepti de of the protein of the invention chemcally

synt hesi zed by a nethod known to those skilled in the
th@r&nggn5§§§gcbg5uggqig%d3he antigen. (b) Preparation

of anti body-producing cells The antigen obtained in

ste . S+ d7i Wi adj t-,.8uch.as Freund' s

o i or T eaat are S EOE Ry S AR A oo numa
_ assi ul f.at nd the resulting mxtyre.is used as
tu§§£ ?zﬁggggeﬁitogFﬁﬁ%mgéi%ﬁfex%%?gﬂ%ﬁtaﬁé%ﬁ%ﬁﬂfSA%an be

1 he erl tal. ani mal, .any, animal used in a known .
oD E BT Ao Y PrOATCr O et Wb Lot 66 B¥eB=HPLREWE HRF coll
totrgggﬁg. LS ecificaIL¥, for exanple, nouse, rat, goat,

Shedp “Ratt 1Y IRBF5E 0P OHESFTRE%an be used.

However, fromthe viewpoint of ease of availability

of niyeFBRELE TS PHIBE SRISEP WRRCE RbCa ki dbt@RC-15 cDNA
. anti body-producing cells, nouse or rat is preferably
15 ISP A 19 Wittt YoCcheri arpabkedo FexphessinbeSigiec-15

strain of nouse or rat to be actually used 57 is not
cDlarzreubbglgctihi £6dsvarndisai adte icase sblupise, cbotaining

exanpl e, various lines such as A, AKR, BALB/c, BDP
eNPRCTE, SURBHrBZBL, E5ABLen€bTL, DBAstdFlcedHTHeddiked for

LP, NzB, NzW RF, R I11l, SJL, SWR, WVE, and 129 can be
trarsedyipinton nabkle Casesbhtionl, droragxanpke pMWisdAfotic or
Low, Lewi s, Sprague Dawl ey, ACI, . BN, Fischer and

euddweydti ke castbeelseds transformed to express Siglec-15,
whereby the antigen can be cbtained.

Further, the antigen can also be obtained as a secretory
protein by expressing a fusion protein obtained by ligating
the extracellular domain of Siglec-15 which is a membrane
proteintx:theconstantregion<xftheantibodijlanappropriate
host-vector system.

Siglec-15 cDNA can be obtained by, for example, a
so-called PCR method in which a polymerase chain reaction
(hereinafter referred to as “PCR”) is performed using a cDNA
library expressing Siglec-15 cDNA as a template and primers
which specifically amplify Siglec-15 cDNAi(see-Saiki,'R. K.,
et al., Science, (1988) 239, rp. 4é7—489). |

As the in'vitro synthesis system of the polypeptide, for

example, the Rapid Translation System (RTS) manufactured by



These mice and rats are commercially avail able from
breeders/distributors of experinental animals, for
exanpl e, CLEA Japan, Inc. and Charles River
Laboratories Japan, Inc. Amgng these, in consideration
of fusing conpatibility wth nyelom cells. described
below, in the case of mce, BALB/c strain, and in the
case of rats, Wstar and Low lines are particularly
preferred. Further, in consideration of antigenic

Rodt¥Ob 0gynbet ween mmanNsANck Mbeempit FiS4@l 39t it is not

-

preferred to use a nouse having decreased biologica
liffned i oneto-genove autoanti bodies, that is, a nouse
wi th an aut oi mmune di sease. The age of the nouse or

ral Blarfied 107 ofol BIMALELLOR AouPrelerablye et 12,

weeks of age, nore p erably
ordergt niLze ap. plﬁHL_MAth‘§lg£eC;15 or a . .

e recoﬁ%|$%#1 %r%% ?lib?‘exﬁhﬁ?%?“ﬁ Rowhahet AbA Fie host
descri.bed _ in detail in, far exanple, Weir, D. M,.

e 15 i e + '3 : 3 : i
chhﬁﬂbgbf(ﬁa%&%%r?%%htdp“aﬁﬁﬁﬂhdggb§ oI transiprmeq using
Iack@FIt=Scientific,Publications, Oxford (1987), .

a Pﬁ;ﬂf 10 FeR oL PR R 1N E MEP EXpRRi néngal &greplication
_lmmnochem stry, Charles C Thomas Publisher Spigfield,
Or YN RFEEADEHON R IRRCIG R eSOMPRRFOL Rewdthnihei 2ast pnand
nmet hods, a preferred specific nethod in the invention
a negulifonpapprencas fBiNgws, THe vectéirstefarably has a

menbrane protein fraction servJng as the antigen or
SePENEE AR € 00X pmessinbe partiogepiics/sdlectivity on the

intradermal |y or intraperitoneally administered to an
tragfrimedHoveler, the conbination of both routes of

Examples of the eucaryotic host cell include vertebrate
cells, insect cells, and yeast cells. As the vertebrate cells,
for example, dihydrofolate reductase-deficient strains
(Urlaub, G. and Chasin, L. A., Proc. Natl. Acad. Sci. USA (1980)
77, po. 4126-4220) of simian COS cells (Gluzman, Y., Cell,
(1981) 23, pp. 175-182, ATCC CRL-1650), murine fibroblasts
NIH3T3 (ATCC No. CRL-1658), and Chinese hamster ovarian cells
(CHOcells;ATCC:CCL—6l);andthelikeareoftenused,however,
it is not limited thereto.

The thus obtained transformant can be cultured according
to a common procedure, and by the culturing of the transformant,
a target polypeptide is produced intracellularly or
extracelliularly.

A suitable medium to be used for the culturing can be

selected from various commonly used culture media depending



adm nistration is preferred for increasing the

i mruni zation efficiency, and when intrader mal

adm nistration is performed in the first half and

i ntraperitoneal adm nistratsigon i's performed in the
latter half or only at the-last dosing, the

i mruni zation efficiency can be particularly increased.
The adm ni stration schedule of the antigen varies
depending on the type of animal to be immunized,

on itHl \drflialye difder erags of rt Bechibke cnkaweyes, i.isnemploye_d,

general, the frequency of admnistration of the

an aBtigen.h supralelallan 3:i19 £ ghfg%iio_tw&@ %fse%@gi éz(i 31in

to 4 tines, and the dosing interval is prefera

ox Lonfis Weeksy DL e. pref sLably 2.Lg 4 veeks. Further, the
(0]

se of "the antigen’varies depending on the type of

ani nal 1.4 dmuni zed, i.ndividual differences or the
ke Aot e ebr=d Babtieel! coft R G e85 TS o

r ef er abl bout 0.1 _to O. g. A baogster \
xR sr LS Ty ity SR oFrRtoEmen2et Rhekeh Ty raFapipecan
to 4 weeks, re preferably 2 tg 3 weeks after 59 the,
De SRRTA TR PO 1 HeE b §ey as YascPrBednanBvesPapation

dose of the antigen at the tinme of performng the _
meRRAT eH LR AREATZatd oRNYaEFRS FEpeRUPRYCOh PREPEYSY f the
size of animal or the |like, however, in the case of a

PIrefptise; the dose is generally set to 0.05 to 5 ny,
_ preferale_O.l to 0.5 ng, nore preferably about 0.1

to Gyt ligexeariad b bhe|naphodytiesliund Gdieagment with
anti body-producing cells are aseptically renoved from
a admenon wmertiezed papichpli tanito L0 tdays,ltpreefiemablpr2otie bypes
days, nmore preferably 2 to 3 days after the booster
of | mirywiat | omhromatography such as molecular sieve
chromatography (gel filtration), adsorptiorn chromatography,
ion exchange chromatography and affinity chromatography,
dialysis, and a combination thereof.

Further, by attaching six histidine residues to a
recombinant protein to be expressed, the protein can be
efficiently purified with a nickel affinity column.
Alternatively, by attaching the IgG Fc region to a recombinant
protein to Dbe expressed, the protein can be efficiently
purified' with a protein A column.

By combining the above-mentioned methods, a large amount
of a2 target polypepiide can be easily produéed in high yield
and high purity.

(2) Production of anti-Siglec-15 monoclonal antibody

Examples of the antibody specifically binding to



At this time, the antibody titer is nmeasured, and if

an animal having a sufficiently increased anti body

titer is used as a supply source of the

anti body-producing cells, the subsequent procedure

can be carried out nore efficiently. The nethod of

measuring the antibody titer to be used here

i ncludes, for exanple, an RI A nethod and.an ELI SA

method, but is not limted thereto. For exanple, if

| L A j l&ia)lv 3 : 6615th :
Slggteigbggyl?ieggrggi %151} he i%ﬁ% i%)r{r:@lcban Zslﬁ carr |ce§d)£lo%{%emdmg

aee i.ng <t o I es-as. d ribed. hel ow., . First,,
toaggggg ig ’of&%gr F%i 3H%J$T-§?é§§§ﬁ??ggﬂeién“éégﬁwbéf as

At surface of a solid phase such as a 96-wel |

degpégggdngl%%FSA, and the surface of the solid phase

havig? n9 ?ntigep adsorbed thereon is covered with a

pr ot ef RCHAF&PEL 8 § FAIRE- AR T Gt SEVRA N s&drhres
halbughn (hereinafter referred to 60 as "BSA") . After
CNGashing tRE SRFFALeChte SSFRRE i s brought into

contact with _a serially-diluted sanple (for exanple,

nous &3’ sBRGAF YaBJa2pPiRRCY VARG BedyPa 3 %8d 0w tdre antigen;

anti body contained in the sanple to bind to the :

ant i ¢eh.PTRRIHERY aad P oshoandetyc g idsddys, baniramen boiyg an

| abeled with an enzyme against a nouse antibody is
anggded band i aiiowed: tbebiand itgent hecoblset angi bady blood,

After washing, a substrate for the enzyne is added
asaaginbeithangéibndabsotkaneadwdietk rodaing whee tthe spieen

col or devel opnment i nduced by degradation of the
isstubsbeatesertehle |ike is neasured to calculate the

antibody titer. The separa-~ion of the

ant i boyyppsmehtich dehyeQldnfa eQMst NBereinafter referred to as
"myeloma");

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

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

(f) dividing the hybr;domas into single cell clones
(cloning);

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

(h) examining the thus.prodﬁcedinonoclOnal éntibody for
‘bioclogical activity and binding specificity, or assaying the
same for pfoperties with a labeled reagent;_and the like.

Hereinafter, the method of producing a monoclonal



spl een cells or |ynphocytes can be carried out.
according tc’ a known nethod. (for exanple, Kohler et
al. , Nature (1975), 256, p. 495, Kohler et a ., Eur.
J. I'munol. (-977), 6, p. K, Mlstein et al.
Nature (1977), 266, p. 550; Walsh, Nature (1977),
266, p. 495) For exanple, in the case of spleen cells,
a general nethod in which the antibody-producing
cells are separated by honogenizing the spleen to
an©D &P weelll Se yQughhdd hhrad 4 oM Wchhi 0.3 3f @hglaeﬁﬁre steps,

steel nmesh and suspending the cells in Eagle's

hOM\péﬁumfggﬁl%%tHO%J 1%959@%@%%%%&?@&:}@(}0 %%Fmpl

Preparation of nyelona ce reféerre
. h I d far .cel
R B st e 1 e TR A 5T e Sdsdredprecells
mafeéés1cgn be selected from known ceII Ilnes However ,
consi deration of convenlence when a hybridoma is
Hé%h‘ d from u ed _cel | it i's preferred to use an
T f ?%b&%ﬂtﬂ aBuéﬁ?ﬁe phosphor i bosyl

transferase) defective strain whose sel ection
pr ocz\‘e%lu rRehaBtigeen estaRGshedPr#BRESSpEY fikalmgtnod as
exanpl es of the HGPRT defectlve_ strain include

desgal F5@BBF Or NSIPANGLEL( RSPride pReeRofygaul (rsussd.
X63- Ag8. 653( X63. 653), SP2/0-Agl4(SP2/0),

I\/PClFIl—ZI@%‘fI'GF m@a%vr@rr@) £rROt IS 9rSREOesNd rBY, 1ecombinant
derived from mce, 210.RSY3.Ag.1.2.3(Y3) derived from
cekby €XPIRESs U%SA‘R@SK&GOD?I) £ heMISOOMGTIG AT 2(eEUES88P ressing

UC729-6, LICRLOWHW2(HW2) and 8226AR/ NI P4- 1( NP41)
Siqfe&¢v‘e:@lth|eumeumnand also a partial peptide of the protein
of the invention chemically synthesized by a method known to
those skilled in the art can also be used as the antigen.
{(b) Preparatipn of antibody-producing cells

The antigen obtained in step (a) ismixed with an adjuvant
such as Freund's complete or incomplete adjuvant, or aluminum
potassium sulfate and the resulting mixture is used as an
immunogen to immunize an experimental animal. As the
experimental animal, any arnimal used in a known hybridoma
production method <can be used without any trouble.
Specifically, for example, mouse, rat, goat, sheep, cattle,
horse or the like can be used. However, from the viewpoint
O ease of availability of myeloma cells to be fused with the
extracted antibody-producing cells, mouse or rat is preferabiy

used as the animal to be immunized.

Further, the strain of mouse or rat to be actually used



These HGPRT defective strains are available from for
exanpl e, the Anerican Type Culture Collection (ATCC)
or the like. These cell strains are subcultured in an
appropriate mediumsuch as-an 8-azaguani ne medium [a
medi um obt ai ned by addi ng 8-azaguani.ne to an
RPM - 1640 nedi um suppl enented with gl utam ne,
2-mer capt oet hanol, gentamcin and fetal calf serum
(hereinafter referred to as "FCS")]; |scove's Mdified
- eceo. s Lym Gher.einafter. r. d.to as-"| MM ),
R S e A ve il e e i
erre 0 SYDVEM) .. In_this se,.3.t0 4 ys
ex{)@%bér’e %ae% S ny-cal FL%E 5 &1 oRRR L BRLB/Pe BPs BA. CE,
u ur ' dium [for exanple, an
CI RS hed U i ot tid By A horbts & NEed, J7H, B7,
cont ai ning _10% FCS] to obtain not less than 2 x 10 _
R Tkt o e dFr "t eld® [t o8 Yepd-cand figsitdg case of
Fusi on between the antibody-producing cells and the
Ta 'ty HOGnB*eBPLS /i 41 8pRF oprivat ey 15er PBE ABYSdRTOF Y ndGlo . BN,
~a known nethod (Weir, D. M Handbook of Experinenta
Flsememorgyt el Likp, cpp bel pped., Blackwel | Scientific

@]

Publ i cations, Oxford (1987) , Kabat, E. A and Myer,
M Mhesxpetfaersral Famunacheriogtey,claChar | @62 O dthbeas rom
Publ i sher, Springfield, Illinois (1964), etc.), under

breoelr s/ dhst subhtthat of hexgarymeakaiateiohleel Fsr &sample,
not excessively reduced. Exanples of the nethod
CLEAclJamken a Them gad Okihodsi Riwkkchabbhetories Japan, Inc.
anti body- producing cells and the nmyelonma cells are
M xe&thond) Ehddgh LONEENE { @+ oPi pol ¥aeEuSOhYt EoMpotibility
pol yet hyl ene gl ycol
with myeloma cells described below, in the case of mice, BALB/c
strain, and in the case of rats, Wistar and Low lines are
particularly preferred.

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

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

In order to immunize an animal with Siglec-15 or a
recombinant thereof, for example, a known method is described
indetail in, for eXample, Weir, D. M., Handbook of Experimental

Immunology Vol. I. II. III., Blackwell Scientific Publications,

Oxford (1987), Kabat, E. A. and Mayer, M. M., Experimental



or the Iike, and a physical nethod using electric
stimul ati on. Anong these nethods, a specific exanple
of the chemical nethod is as described bel ow. That
is, in the case where pol yetghyl ene glycol is used . for
the high concentration polynmer solution, the

ant i body- producing cells and the nyeloma cells are

m xed in a solution of polyethylene glycol having a
nol ecul ar wei ght of 1500 to 6000, nore preferably

Imrd FUE{ On 4000, at @hé?n@§raéur@hoﬂéssoP&Blﬁgﬁé“ Spigfield,
preferably 35 to 38C for to 10 m nutes, 63

Il,g&gjega Y6 b to 8 utes. (e) Selection of a group of
hyb r% og%s R E%g ofﬁselectlng hybrldonas obt ai ned

b .
pgtril cu Og A eﬁg% I} fn)?%% el ﬁ‘lA‘_f‘ ?h?ﬁS% ﬁ?h?ﬂg?lflc
| ect t hod t
o R H@v%}l@@s i ol

g{ (1977),. 266, ﬁ@g Is used. This nethod i s
ef f F?Vé‘hhéﬁrﬁybrﬁdg I8RE BBCAPAEd I TASIRGTt ABTVing as

elona cells of an HGPRT defective strain incapable
theofa% WIEVI R iGF itHTe FrEXThCEC o XRFPASPtEYS mntHRgn | 55/are
by culturlng unfused cells and hybridomas in an HAT
INTHRAA U DhY PThyBF FaBRas tPesikstane InénaRi AGPECFP rrareimal.
selectively allowed to survive and proliferate. (f)
Di vilsiwstvemt o dihyl e cosiblindtormen (cloghi ngptAs archismisng of
met hod for hybridomas, a known method such as a
admigt 154 ot 1o obe et fedred Soft imagasasengethedimonnazation
l[imting dilution nethod can be used (see, for
ef feixangpi ey, Bardbathan iBrrideand 1Skanliey stMatSon Sel et edrmed
Met hods in Cellular
in the first half and intraperitoneal administration is
performed in the latter half or only at the last dosing, the
immunization efficiency can be particularly increased.

Thé administration schedule of the antigen varies
depending on the type of animal to be immunized, individual
differences or the like. However, in general, the frequency
of administration of the antigen is preferably 3 to € Times,
more preferably 3 to 4 times, and the dosing interval is
preferably 2 to 6 weeks, more preferably 2 to 4 weeks.

Further, the dose of the antigen varies depending on the
type of animal to be immunized, individual differences or the
like. However, the dose is generally set to 0.05 to 5 mg,
preferably about 0.1 fo 0.5 mg.

A booster immunization is performed 1 .to 6 weeks,

preferably 2 to 4 weeks, more preferably 2 to 3 weeks after



| munol ogy, W H Freeman and Conpany, San Franci sco
(1980)) Anong these nethods, particularly, a limting
dilution nmethod is preferred. In this nethod, a
fibroblast cell strain derigwed from a rat fetus or
feeder cells such as normal nouse spleen cells,
thymus gland cells, or ascites cells are seeded in a
m cropl ate. Meanwhil e, hybridomas are diluted in a
mediumto give 64 a cell density of 0.2 to 0.5 cells
thdedcRiri St rat Aol drmbnal AU enoh ot e sdidiyed spoye.

hybri doma suspension is placéd in each well an

cul trd ngLds &Pn‘éﬂlgu%?-{@%naggufthg {l\frﬁ%a??gé%ggmf?ﬁméng the

repl aci ng about 173 of the cul fure so

' medi i, etermned time intervals (for . i
b S R 2L B SR A i en b i Bl s séa o

roliferated. The hybridomps in wells for which the

anifis? boolldy““t“. CerHhaB O BaER CORT [P REtRes &i@af%’&ﬁ@d fge dose
. _for_ex le, cloning. by th limting dilution nmethod
lsr%ﬁﬁ%ﬁ%ﬁ?% Yo% @i s%oAﬁy%?ciHB gr%ﬁ#%hohéSLBeQnD mg,

confirpEd to have a stable antibody titer is selected
MOLR REELRtFR&Y gRREeY 150 mbnbel Bndl Mant i body- produci ng

hybri doma strain. Exanples of the hybridoma strain

t husSRI¥fed i ncteides hybrédona 41MBRAACHRES hybr i dopguding

#41B1. Hybridoma #32A1 and hybri doma #41B1 were
anHRRAY TRECAECERE CRlésnationafePaieal lyOrgamived from the
- Depositary of the National Institute o= Advanced
immpiise ¢ | @b imsel ehcleo ahtl deghnopogfetibotat 2dtat 5Ceavsalmore

6, 1-1-1- Higashi, Tsukuba-shi, |baraki-ken, 305-8566,
rre)zpaal)l vl Augustda@s, a2068. thhebbybriedodmrn#3dAh tias .

been given a deposition nunber of FERM BP-10999 under

t he Atamkief tanki, - Shgl @6t 1body titer is measured, and if an
animal having a sufficiently increased antibody titer is used
as a supply source of the antibody-producing cells, the
subsequent procedure can be carried out more efficiently.

The method of measuring the antibody titer toc be used
here includes, for example, an RIA method and an ELISA method,
but is not limited thereto.

For example, if an ELISA method is employed, the
measurement of the antibody titer in the invention can be
carried out according to the procedures as described below.

First, a purified or partially purified antigen is
adsorbed on the surface of a solid phase such as a 96-~well plate
fo_r ELISA, ana the surface of the solid phase having no antigen
adsorbed thereon is covered with a protein unrelated to the-

antigen such as bovine serum albumin (hereinafter referred to



. Hybridoma #32Al, and the hybridoma #41Bl1 has been

gi ven. a deposition nunber of FERM BP-11000 under the
nane of anti-Siglec-15 Hybridoma #41B1. In this
description, the antibody @roduced by the hybri doma
#32A1 is represented by "é 2A1 anti body" or sinply
"#32A1", and the antibody produced 65 by the

hybri doma #41B1 is represented by "#41B1 anti body" or
sinmply "#41B1". Further, antibodies obtained in the

as Beamplies agt thissdescriplion ol het I is br
hybri donma #35A1 and Aybr T dona #%%1 a%gr%%%%a*s brought

Ry s : t i bod in., the sane nner
R b A OF oot ShaCRRSFERdy by°BaeiA g Foues
- yi By _cul turiong the thyus se] ected_hybridoma, a
S‘Jﬂ%ﬁbcqgggp‘lﬁﬁf#b&&yl@%ﬁybgoeﬁfi8WethyaBBf%Pﬂ¥d?ontalned
. wever rior to the culturing, it is preferred to
ln:ﬁ%?(ﬁ?ﬁ%ﬁéé%%i?bn%ft% E9Br?abﬁ§enmhich produces a
target monocl onal antibody. In the screening, a known
net HotF THIF 'bé rfpl ST 2 FPh TheaRf emedt dRtihedy labeled
~antibody titer in the invention can be carried out
Wity anf SR 2 ¥Rafs el R Hh 2R SRe et HatP Bk plsagdded dnd jitseal lowed
b) descri bed above. The hybri dona obtained by the
Lo RefRolCds /iEseSchedtabovy . cARtbe wishibngi @ aubsozene for
~state in liquid nitrogen or in a freezer at -80C or
Chep@npvmepfiseaddedpied i wre ahagigniingabshebaedicunhish occurs
changed from an HT nediumto a normal nedium and the
duehylyoi dovdor s depietlpeknt Langecedal By cuddneidSion of the
performed by rotation culture wusing a large culture
sulpoittd tee orr biyhes i eeri £ uddmer o drom decsupes nehdnint ibody
obtai ned by the | arge-scale culture,
titer.

The separation of the antibody-producing cells from the
spleen cells or lymphocytes can be carried out according to
a_knownnethod(for‘example,Kohleret'al.,Nature (1875), 256,
p. 495; Konler et al., Eur. J. Immunol. (2977), &, . 511i;
Milstein et al., Nature (1%77), 266, p. 550; Walsh, Nature
(1977), 266, p. 495).

For example, in the case of spleencells, a general method
in which the antibody-producing cells are separated by
homogenizing the spleen to obtain cells through fiitrationwith
a stainless steel mesh and suspending the cells in Eagle's
Minimuﬁ Essential Medium (MEM) can be employed.

(c) Preparétion of myeloma cells (hereinafter referred to as
"myeloma")

The myeloma cells to be used for cell fusion are not



a nonocl onal anti body which specifically binds to the
protein of the invention can be obtained by
purification using a method known to those skilled in
the art such as gel filtratg,on. 66 Further, the
hybridoma is injected into the abdoninal cavity of a
mouse of the sane strain as the hybridoma (for
exanpl e, the above-nentioned BALB/c) or a Nu/Nu nouse
to proliferate the hybridoma, whereby the ascites
sont@d At i e O 1 | sant Y £
P R T b S bt ot a hed L Th Tho "enss wharg from
byi IS inistered.jin_t abdom nal
L Ty 1A ndF BT elfneas 18- 2008 b b onvenience
4-t ) | . pentadecane (pri.stine) is_adninistered
g R £ B T erD Lo a7 e GFbufic bf Jeneeereszed
ascites can tai ned. For  exanple, an ,
to e iooubhr ST | o (BRBURBOSHY TS | AbasPReTibosyl
abdom nal cngtyLof a _nouse of the sanme strain as the
IR TR (St Akt Y 9af kT TRV oS e d57E 1PRePEAFEER S has
10 to 10'7 hybridoma clone cells are suspended in a
beqrre¢fr#PeeSAREi um (0.5 nl), and the suspension is
injected into the abdom nal cavity of the nouse. In
genéf@f e WRERLRAE2dBdomepxamprerpardedthandidiAT edefiethive
the ascites, the ascites is collected. By this method,
st¥aen nonocl ohal ud@t i bodyXe3mAd®e (¥6Bai ned aNSa-ANS/1(NS1),
concentration about 100-fold higher than that of the
P3XedtAge. 6blBBVDh, Jhe-hohochdnak3anbidhodgrahoanaed (by2/0),
t he above-nenti oned nethod can be purified by the
MPQET HoTl. 6RSTr 7 hed. b0G) f oF 0 £xsPd £5xxWeiMd HY. IMderived from

Handbook of Experinental |nmmunology Vol. I, 11,
mice, 210.RSY3.Ag.1.2.3(Y3) derived from rats; and
U266AR (SKO-007), GM1500.GTG~-A1l2 (GM1500), UC729-6,

LICR-LOW-HMyZ2 (HMy2) and 8226AR/NIP4-1(NP41l) derived from
humans.

These HGPRT defective strains are available from, for
example, the American Tyée Culture Collection (ATCC) or the
like.

These cell strains are subcultured in an appropriate
medium such as an 8-azaguanine medium [a medium obtained by
adding 8-azaguanine to an RPMI-1640 medium supplemented with
glutamine, 2-mercaptoethanol, gentamicin and fetal calf serum
(hereinafter referred to as "FCS")]; 1Iscove's Modified
Dulbecco's Medium (hereinafter referred to as "IMDM"), or
Dulbecco's Modified Eagle Medium (hereinafter referred to as

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



I11, Blackwell Scientific Publications, Oxford (1978;.
67 That is, exanples of the nethod include an
ammoni um sul fate precipitation nmethod, gel filtration
i on exchange chronatography, and affinity

chromat ography. As a sinple purification nethod, a
comercially available nonocl onal anti body
purification kit (for exanple, MAbTrap GI kit

manuf actured by Pharmacia, I'nc.) or the |ike can also

fudponsedne The 11RUS: abt aiped: pRPg! gpaly QQE%E§FYmQ§§um [for
_ | Assay of

hi gh antigen specificity for Siglec-15. _
I ant j ' n .ass _of the _.
exﬁ@@?g,%%%&SLféhQggﬁiﬂm§Té§§%¥?ggg§gé§ﬁgﬁ%§8%9éP (%ydLLd.)

t hus obt ai ned npnocl on

f o Fi . I f_t identificatio -
co [SLAEpy AEE XL P 8L VIS LIS LN cen 1, o

cndE hodognd f&hBIA4nethod. The Quchterlony nmethod is
5] but ~wWheHStHB- concentration of the nonocl ona
(dﬁq%%ffd ués %omn a condensation operation is
re ed °th"t he other hand, when an ELI SA nethod or
an RIA nethod is used, by directly reacting the

cul tiHE YupBFRYEESRt A% AR PRAY THEACHESBEDEG S iand the
phase and using anti bodies corresponding to various
my§1q7es GSFL i shsnaBgFeBaltrRelyopgpEerand asubrdangaw asknown
secondary antibodies, the isotype and subclass of the
metRpidcliaial, dht Mhodpnchedie ofdBrpefimdnthd Zdditbangyagol.
a sinpler nethod, a commercially available
I. Tdenti¥i c&tliagkuwaltl Edenexdnpl BubMusel JypeObdrH81987),
Kabat, E. A. and Mayer, M. M., Experimental Immunochemistry,
Charles C Thomas Publisher, Springfield, TIllinois (1964),
etc.), under conditions such that the survival rate of cells
1s not excessively reduced.

Examples of the method include a chemical method in which
the antibody-producing cells and the myeloma cells are mixed
jjlahighconcentrationpolymersolutionofpmlyethyleneglycol
or the like, and a physical method using electric stimulation.

Among these methods, a specific example of the chemical
method is as described below.

That is, in the case where polyethylene glycol is used
for the high concentration polymer solution, the
antibody-producing cells and the myeloma cells are mixed in
a solution of polyethylene glycol having a molecular weight

of 1500 to 6000, more preferably 2000 to 4000 at a temperature

of 30 to 40°C, preferably 35 to 38°C for 1 to 10 minutes,



manuf act ured by Bi o-Rad Laboratories, Inc.) or the
like can also be used. Further, quantitative
determination of a protein can be perfornmed by the
Fo.lin Lowy nethod and a gt hod of calculation based
on the absorbance at 280 nm[1.4 (OD 280) =

| munoglobulin 1 ng/m ] . (3) Qher antibodies The
anti body of the invention includes not only the

above- nenti oned nonocl onal anti body agai nst Siglec-15

prdtdradl $0s5 ac s egogbinapt  anti body obtai ned by
artificial nodification for the purpose of decreasing

(< heser ologsus,- agt LgenhcbLy L8 hummns such as a
a e

chi nmeric antibody; umani anti body and a human

ant i Y...dhese ant| i.es_can he . produced. usin .
knoﬁﬁgﬁe? BgSaAéhth%gg%Fﬁ%Pﬁczﬁhﬁ%ﬁ? 'S aff aﬁ%Pﬁgd331n~he
whi ch_ant i body ariable and constant regiqQns are_
ab?ﬁﬁi%&éﬁ%?%%?dffﬁéTehTSl%%edf%s?o?oPaé%& @rly limited.
uel imeric antjhody . in which a nouse-derived antibody
S{ri ol @ editn | SIRFHIELE 0 T HRARIAE HoR | veehymidine)
constant region can be exenplified (see Proc. Natl.
selgdd-orsdie thigsh, (ken leg st 6455, Netogs) ) 1985)vhe56, p. 495;
..humani zed anti body, an anti body obtai ned by
MiLsidgr &% iy onl Naugempl Bhéht arkby det 8HRI) nilsg usegi-on
(CDR)  into a human-derived antibody (see Nature
(1986 BrEthys i5ELBas)ivarndhem kT booya »bi e nelt dyned
grafting a part of the am no acid residues of the
us iy irbwonke asmaetd 1 as ofthen CORPRE quediee: 6@ sknbanai houassble
anti body by a CDR-grafting nethod (WO 90/07861) can
of mimxenpld firedche presence of aminopterin.

That'is, by culturing unfused cells and hybridomas in
an HAT medium, only hybridomas resistant to aminopterin are
selectively allowed fo survive and proliferate.

(f) Division into single cell clone (cloning)

As a cloning method for hybridomas, a2 known method such
as a methylcellulose method, a soft agarose method, or a
limitingdilutionnethodcankxaused(see,forexample,Barbara,
B. M. and Stanley, M. S.: Selected Methods in Cellular
Immunology, W. K. Freeman and Company, San Francisco (1980)).
Among these methods, particularly, a limiting dilution.méthod

=

is preferred.
In this method, a fibrcblast cell strain derived from
a rat fetus or feeder cells such as normal mouse spleen cells,

thymusglandcells,orascitescellsareseededjjlandcroplate.

Meanwnile, hybridomas are diluted in a medium to give



Further, the antibody of the invention includes a
human anti body. An anti-Si gl ec-15 human anti body
refers to a human anti body having only a gene
sequence of an anti body degigved from a human
chronosone. The anti-Siglec-15 human anti body can be
obt ai ned by a nethod using a human anti body- produci ng
nouse havi ng a human chronosone fragnent contai ni ng
H chain and L-chain genes of a human anti body (.see

a c2om d&kait Ko al thO Natune Seneticm1(19870. 16, 9P1quot
133-143; Kuroiwa, Y. et al. uc. Acids Res. (1998) '

of 20e BP1uBd4 s §cior?(93§1l§i?ensﬂor?t & iaceﬁnhﬁmatgﬁlwle 1 and
Technol ogy: Basic and Applied Aspects vol. 10,

cu 6%17&6 Ki tégﬁuﬁ\@nué %ta%aﬁt %9‘6 Qgsrom LS ge I%a%q%o) about

uwer caden1c |shers

1/%%5’%881%@?%'3%Chfgn %Ih a Lf@és(hznqggl m at 8g%determ1neo

transgéeni c anr nma

created specificall f ol net call .
T S (A PE, RGP LR rOFE R Yt B 2Pyt doma
endogenous |nnunog|obulln heavy and Ilght chai n gene
ClInRs R DRI U SPEPEEE; and instead, human
i mmunogl obulin_  heavy and |ight chaln gene | oci have
been i Y BddELT AR anaw%%\%twrawwsnc?aﬁ Thr DPRfR v ter has
(YAC) vector or the |[ike is created by producing a
be qrh GERFUI R Pl &P I et Sgenit® ras@dP lénd ClerilRg by the
these animals. Further, according to a genetic
I@ﬁgﬂﬁé@ﬂﬁw@lﬂebﬁﬁ|@@d-rebgaUSdhgi%Eﬁwé'@mo@ﬁin@ Byehigoma
heavy chain and a light chain 70 of a human anti body,
whiy@spgert ihesdy, cpref snadl yoahveet drstgbhetakningotifetiter is
cDNAs, eukaryotic cells are transforned, and a
seltearsd arsmant anhiielS ipledudésmanpedonaiinant ibodgr producing
nonocl onal antibody is cultured, whereby the antibody
hyaid s os tes Ot ai ned

Examples of the hybridoma strain thus cloned include
hybridoma -#32A1 and hybridoma #41Bl. Hybridoma #32A2 and
hybridoma #41B1 were deposited at the International Patent
Organism Depositary of the National Institute of Advanced
Industrial Science and Technology (located at Central 6, 1-1-1
Higashi, Tsukuba-shi, Ibaraki-ken, 305-8566, Japan) on August
28, 2008. The hybridoma #32A1 has been given a deposition
number of FERM BP-120999 under the name of anti-Sigiec-15
‘Hybridoma #32A1, and the hybridoma #41B1 has been given a
deposition number of FERM IBP—llOOO under the name of
anti—Siglec—lBrHybridoma #41B1. In this description, the
antiboay produced by <he hybridoma #32A1 is represented by

“#32A1 antibody” or simply “#32A1”, and the antibody produced



fromthe culture supernatant. Here, as the host, for
exanpl e, eukaryotic cells, preferably mammalian cells
such as CHO cells, |ynphocytes or nyeloma cells can
be used. Further, a nmethodgef obtaining a phage

di spl ay-derived human anti body screened from a human

antibody library (see Wrnstone, I. M et al.
I nvestigative Qphthal nol ogy & Visual Science. (2002)
43 (7), pp. 2301-2308; Carnen, S. et al., Briefings

by itheFURGH ol GaNaT 6% and Rl 6% (2002) anlifbdky” or
pp. 189-203; Siriwardena, D. et al., "Opthal nol ogy-

siﬂ(p?lqu‘)# 4H@9 ~ ( 3)Evur ﬁ’\er‘}ZZﬁég’%ﬁgg{elgng%é%ﬁééQIk@%\leFégﬁgles

exanpl e, a phage display ne ich a varia

of { PH38" o B IR, A0 AON  3n XL ES S0P 20abE ST ana

i ngl'e-chai n anti body

age I chybinds .to an antigen.is selected ture .
o i gy “(r00ar S SRt e Sl I SitneF alhee o
thyﬁfd' B(aangLyzing the gene of the phage sel ected

Dasef ?%é"binding to an antigen, the DNA sequence
encodi ng the variable. region of a hunanwantLbodg o
(GMAFERBIHILT 6 TaRCRAE T gRAT N breduteFRihed inps hyheidoma

DNA sequence of scFv which binds to an antigen 71 is .
det énhiTied; VA HurFdlF &Rtisha8y SC4fheYBBEdPAgd pymonoclonal
preparing an expression vector having the sequence
antgiP I ntFFHRE - i enfdet e tbaitesan Sppessi - aPg ikgsto the
to express it (WO 92/01047, WO 92/20791, WO 93/06213,
CuMm0B31d41236,1 s\ 9821047 X0 YWOrge oU488eenWig 95f 5888ridoma
Annu. Rev. |Imunol (1994) 12, pp. 433-455, Nature
whBiloteohdot egya (2005t 28000 1ponpp. abt@Hobill6) .

In the screening, a known method can be employed.

The measurement of the antibody titer in the invention
can be carried out by, for example, an ELISA method explained
in item (b) described above.

The hybridoma obtained by the method as described above
canbe stored in a frozen state in liquidnitrogen or in a freezer
at -80°C or below.-

After completiorn of cloning, the medium is changed from
an HT medium to a normal medium, and the hybridoma is cultured.

Large—-scale culture is performed by rotation culture
using a large culture bottle or by spinner culture.

From the supernatant ocbtained by the large-scale culture,
a monoclonal antibody which specifically binds to the protein

of the invention can be obtained by purification using a method

known to those skilled in the art such as gel filtration.



In the case where an anti body is produced by once

i solating an anti body gene and then introducing the

gene into an appropriate host, a conbination of

appropriate host and expreggsion vector can be used.

In the case where eukaryotic cells are used as the

host, animal cells, plant cells and eukaryotic

m croorgani sns can be used. As the animal cells, (1)

manmal i an cells, for exanple, dihydrofolate .

redugt asgs deficd enty, st & ah s, saup. & ; asj .
A e PR e R 1sdo AP e Sbbonina

' L. A,
126- 4220 i m | d Y., Cell. .
co 3800 vl win C0n gl L 1 B e
' bl as N H3T3 T.CC - 1658), d [
ex%%ﬁ%?ér%§%Zﬁgﬁ¥%iﬁéé}%?ﬂ%§ggﬁ$§?C%AfE%:a%@ﬁf:6:¥§§%F to

lified. . ases ere rokar%otlc cells are

be, exenpli fjed. I, ¢ : e
POk TToF eharbIRE LOBR NGt T CRFAVCHPT And*Baci FPOS=Lning a
12815 R Yo Tt b B 8 n 5 A6Ichk oEnF Baghn<hr Lon can

transformation, and culturing the thus transforned

be ?tainddvyi-ro, the antibody can be obtained. 72
There is no limtation on isotype of the anti body of
t he IThVEit icase ane rexahpl Bybehcoaef iisnsbndeibg6relkgEh, the
lg&, 1g&3, 1gA), IgM IgA (I1gA, 1gA2), 1gDb and

abdgEnahd prcevetved exanpl es thermeefalncl odé | gGwatd  as
IgM Further, the antibody of the invention nay be a

2, §unet 1 onaet fangnent mfntde @t é bady Stavialg idnadministered
antigen-binding site of the antibody or a nodified

3 Ha dgnent pheveothedbeo, f4 dgieqdr afimddie: @ kbhed¥seaRekecan
obtai ned by treating the

be obtained.

For example, an immunosuppressant is previously injected
into the abdominal cavity of a mouse of the same strain as the

hybridoma to inactivate T cells. 20 days thereafter, 10° to

ct

107_hybridoma clone cells are suspended in a serum—-free medium
(0.5 ml), and the suspension is injected into the abdominal
cavity of the mouse. 1In general, when the abdomen is expanded
and filled with the ascites, the ascites is collected.

By this method, the monoclonal antibody can be obtained
at a concentration about 100-fold higher than that of the
culture solution.

The monoclonal antibody obtained by the above-mentioned
method can be purified by the method described in, for example,
Weir, D. M.: Handbook of Experimental Immﬁnology Vol. I, IZI,

III, Blackwell Scientific Publications, Oxford (1978).



anti body with a protease such as papain or pepsin, or
nodi fying the antibody gene according to a genetic
engi neering technique and expressing the nodified
gene in suitable cultured gells. Anong these anti body
fragnmen-s, a fragnent having all or part of the
functions of the full-length nolecule of the antibody
can be called a functional fragnent of the anti body.
As the functions of the antibody, generally an

-antiged: bi Bdi Bgam@Aldvidy, cRE Reth¥it W1 ngut sl Lzing; um
t he act|V|ty of an antigen, an act|V|ty of I ncreasl ng

sulPc&chiyiiy; P+ AR AR GRS, dl pegg n%xchange

cyt ot oxic act|V|ty, a conpl Tent - epende ot oXI

coupl. t nt__c ular

Ch%§%%¥%§¥ab t|V| ygggﬁ%g%@ ggg%%ﬁ%gleﬁ'%¥he function

of the functio fra nent_of the antibod accordigg )

to t'he |nveﬁt|on i e?%?%bf? arm™at ?Qrty of ommerclally
avdPhibiting the fO{ﬂHt f ost clas-s,

preter alt o%ﬂ?%ﬁﬁl%ﬂ % %ﬁ%m}Q%écﬁ&dEégéeBFmp*er

r
MAQfll f |on of osteoclasts 73 Exanpl es of the
1 ofL % FETAHADOthe S R Gde TFats 1o ( 92, ofvfthe like
ngl e-chain Fv (scFv) in which Fv nol ecules of the
ca%e%%§oc?a|%5%ﬂd the light chain are ligated via an
appropriate |linker, a diabody (diabodies), a |linear
ant i BoRly-husapd u@lmﬂcymmqh@admammobom@sedg@f athégen
anti body fragment. Further, Fab' which is a
spemhbyval ent L6y aghehecirhda vari abl e regi on of an
anti body obtained by treating F(ab')2 under reducing
(hlcomel$ay onE menatsonkehchudeétody t he fragnment of the
anti body. Further, the antibody of the invention may
be &he isotype and subclass of the thus obtained monoclonal
antibody can be determined as follows.

First, examples of the identification method include the
Ouchterlony method, an ELISA method and an RIA method.

The Ouchterlony method is simple, but when the
concentration of themonoclonal antibody is low, a condensation
operation 1s required.

On the other hand, when an ELISA method or an RIA method
is used, by directly reacting the culture supernatant with an
antigen-adsorbed solid phase and using antibodies
corresponding to various types of immunoglobulin isctypes and
subclasses as secondary antibodies, the isotype and subclass
of the monoclonal antibody can be identified.

In addition, as a simpler method, a commercially

available identification kit (for example, Mouse Typer kit



pol yspecific antibody wth specificity for at |east
two different antigens. In general, such a nolecule
binds to two antigens (that is, bispecific antibody),
however, the "pol yspecificggantibody" as used herein
i ncl udes an anti body having specificity for two or
nore (for exanple, three) antigens. The anti body of
the invention may be a pol yspecific antibody conposed
of a full-length antibody or a fragnment of such an
marditd bosve d f19F BXQIRLE. ik @Psddrbispeeiti ¢ antipody)yo an
The bi specific anti body can be -produced by |1 gating
a1ddheheavyy and light chains (H_ pairs) of two types of
anti bodies, or can also be produced by fusing
hybrd ' raduce different . .monocl onal , :
aﬁt iE*bo i es ’}Ngfugaplet%écrae&f%uesedtgé:mlsnavﬁwlioc Br IS e can be
ispecific_antibody (Mllstein et al., ture (1983) .
oo LR L O B0 O LNy et st i DR R S b on
may be .a single-chain _antibody (also referred to as _
020} i SErRGRE IR h 2t Rbody CAR $.0 bt RieRPByobuL in
ligating the V regions of the heavy chain and the
1o éﬁﬂ cthain of the antibody via a pol ypeptide |inker
(Pl uckt hun, The Pharnmacol ogy of Monocl onal Anti bodi es,
(301 P& Rl B9 Regenbur g and Mbore, Springer Verl ag
New York, pp. 269-315 (1994), Nature Bi ot echnol ogy
(2008 Z3tippdy of26hEl36)venlider inglBdssFndtr agrignt the
produced by ligating two scFv nolecules via a
abqyest yprapt i eeed | pkarcdanadl sbibusedagadnishie DiclEecifs cout
anti body. A nethod of producing a single-chain
al=smti bodyrdcomdniovant i nahhibotigchnbicakifieal d oyseearfOficial
exanpl e, US patent Nos.
modification for the purpose of decreasing heterologous

antigenicity to humans such as a chimeric antibody, a humanized
antibody and a humanl antibody. These antibodies can be
produced using a known method.

As the chimeric antibody, an antibody in which antibody
variable and constant regions are derived from different
species, for example, a chimeric antibody in which a
mouse-derived antibody variable region is connected to a
human-derived constant region can be exemplified (see Proc.
Natl. Acad. Sci. USA, 81, 6851-6855, (1984)).

As the humanized antibody, an antibody obtained by
integrating only a complementarity determining region (CDR)
into a human-derived antibody (see Nature (1986) 321, ppE.
522-525), and an antibody obtained by grafting a part of the

amino acid residues of the framework as well as the CDR sequence



4,946,778, 5,260,203, 5,091,513, 5,455,030, etc.). In
this scFv, the V regions of the heavy chain and the

light chain are ligated via a |inker which does not
forma conjugate, preferablgy via a polypeptide |inker
(Huston, J. S. et al., Proc. Natl. Acad. Sci. USA

(1988) , 85, pp.  5879-5883) . In the scFv, the V
regi ons of the heavy chain and the Iight chain may be
derived fromthe same anti body or different

inttd DRE8S arAS HRE pRoLYBBRLLYE rhi pkektAche (H5edo T 8% 561 )
ligating the V regions, for “exanple, a given

carsipyl &:&haf p=pepti de conposed of 12 to 19 residues is
used. encodi ng scFv can be obtained by performng

Al {681 01 4S9 8 Aar bral, VA encoding the entire, .

or a desirted amno-acid Sequence of a
Jroma 75, .encadi ng .the heavy chain or the V .
g BT oP) A8 oy ERaL bR eEh N SERRRY TS B @ human
*a.tk%ng and a encoding the light chain or the V ]
an T haTh VTG TR CFETh THENEBFC as: a2t orbl Hbecy besived
PCR net hod using a prinmer pair that defines both ends
frome g%”,‘a%m‘amf HIPE perttt Mg anp¥1$F chi i gman antibody
conbi ning a DNA encodi ng a pol ypeptide |inker portion
canyf 5T pai @ PRAROCde i AEsa bothe e rRist tPredeopreducing
as to ligate both the ends to the heavy chain and the
moyggyHiaeheg i rwsire gl natgs orfer £ hegmenhceoDNAL hogdinghain
scFv is produced, an expression vector containing the
angamghand dehestof ramghan rad-1ihydyY Heeexporssiiba, Viectearal .,
can be obtai ned according to a common procedure.
Nathurd Hegneticsisi hgOThel 6 espibt | hg3hD4B; KaFwigan be et al.,
obt ai ned according to a common procedure. An anti body
Nud r agneid Relzer ¢abocan2be ps odBcad-3&; hesthida, H. et al.,

Animal Cell Technology: Basic and”ApplieciAspects veoil. 10, op.
69-73 (Kitagawa, Y., Matuda, T. and Iijima, S. eds.), Kluwer
Academic Publishers, 1999; Tomizuka, K. et al., Proc. Natl.
Acad. Sci. USA (2000) 97, pp. 722-727, etc.).

Such a transgenic animal can be created specifically as
follows. A genetically modified animal in which non-human
mammalian endogenous immunoglobulin heavy and light chain gene
loci have been disrupted, and instead, human immunoglobulin
heavy and light chain gene loci have been introduced via a yeast
artificial chromosome (YAC) vector or the like is created by
producing a knockout animal and a transgenic animal and mating
these animals.

Further, according to a genetic engineering technigue,

by using cDNAs encoding such a heavy chain and a light chain



by obtaining a gene and expressing the gene in the
same nmanner as descri bed above. The-anti body of the
invention may be multinerized to increase the
affinity for an antigen. Thg) antibody to be
mul tinmerized may be one type of antibody or a
plurality of antibodies which recognize a plurality
of epitooes of the sane antigen. As a nethod of
mul ti merization of the antibody, binding of the
| gG ongl N WO | es,. . hinding .t .
of st%r e%@??drﬁ?bil%??%fjuc%%%lynego?ig&ﬁ& i ﬁlfgu%%gﬂ/x%mﬁef"tor
: 1ike be Lfie The_ant | body .of the
ot T by Bes pe b bt b7 ARt DBy PR EGR TsCs and
I xture of plural types of anti-Siglec-15 antibodies
a ag\%sn%gogﬁ%rftgrwglnﬁc%#pﬁgs%ﬁsd as§aﬁgﬁlgé§.an hyman 1@98%&8“31
Oof the .polyclonal antibady,. a mxture of plural types. ‘
an b A Boat ELREG T A SR EBR e i 28 eLbaAd Pheained
£ As such ﬁ pol ycl onal anti body, a m xture of cells
T Qfhi TR pFodteES  BRPFER@RED ANt i bodies is cul tured, and
an anti body purified from the resulting culture can
be USEF(séé ViIe0bwU61102y. P hmdi fiudd amtisodgells,
an antjbody bound to any of various types of
DT gt Bl e Snayehl ban pot Vet B @ha sglCfieok el REQ) 1ymahoalyses or
be used. Further, the antibody of the invention nmay be
my§ kpihece¢ bin caft hecoapdgate formed between any of
t hese anti bodi es and another nedicinal agent
(i ooy ugate) Hodand estafindugha anagetdbedyay-derived
i nclude one in which the antibody is conjugated to a
hunradi @acibyey mateeeakdof ramC GMPoLith i i@ library (see
phar macol ogi cal action (Nature Bi otechnol ogy (2005) '
Woddst®@Pe, I. M. et al., Investigative Ophthalmology & Visual

Science. (2002) 43 (7), pp. 2301-2308; Carmen, S. et al.,
Briefingsjleunctional GenomicsenuiProteomiés(2002), 1 (2),
pp. 185-203; Siriwardena, D. et al., Opthalmoliogy (2002) 109
(3), pp. 427-431, etc.) is alsoc known.

For example, a phage display method in which a variable
region of a human antibody is expressed on the surface of a
phage as a single-chain antibody (scFv), and a phage which binds
to an antigen is selected (Nature Biotechnology (2005), 23,
(9), pp. 1105-1116) can be used.

By analyzing the gene oI the phage selected based on the
binding to an antigen, the DNA sequence encoding the variable
region of a human antibody which binds to an antigen can be
determined.

If the DNA sequence of scFv which binds to an éntigen



1137-1146). The obtai ned anti body can be purified to
honogeneity. The separation and purification of the
anti body can be perforned enploying a conventiona
protein separation and puphfication nethod. For
exanpl e, the anti body can be separated and purified
by appropriately selecting and conbi ning use of a
chromat ography colum, filter, ultrafiltration, salt
precipitation, dialysis, preparative polyacrylam de

aek orhirRlECHr ARRAReENS 4 pbB9eLERt L CobOSYREALy
L electréphore5|s and thg ?ke (Stra?egles fo? ??%F%ﬁrlqg

an Bupiliscaldon-and - gg%&%%IQREfgﬁgEQDCQ %QBOEQIQB%DFang the

Colr se Manual , Danle et a eds

ve EaLoratoerNhﬁ : Hﬁ%ﬁfande%ggﬁgssLan ﬁ€b$%5016&7
ri rat (1 t
wo ZB o PRart s PEZ?E?% G830, R ANE 008 o1 P023c,
L a |n|ty chLonato rap on excha

o %ﬁ? ﬁggggr PRy deﬁﬂgﬁp ?'Eggﬁai gﬁﬁbh§3ggépb' Nature
filtration chronato , reverse_phase

Bl oG SR R ap &Bhdgé é%thPBn thPamatd§raphy. Such
chromat ography can be perfornmed enploying |iquid
chr&ﬁaté@?apﬁﬁ~su%%65§ HPLC?%flmﬂﬂhC 18 Rredhoad v bence
used in affinity chromatography, Protein A colum

1scdrid i Pest enhiBeeyl aane card ﬁ@eéxemlruqdumng Eoe gene into
exanpl e, as a columm using a Protein A colum, Hyper

an @qugﬁxia@%pha?bseaFCOﬁDlOEhapnaQEapnmnbnﬂmﬁﬂel@nszuand
be exenplified.

expression vector can be used.

In the case where eukaryotic cells are used as the hosz,
animal cells, plant cells and eukaryotic microorganisms can
be used.

As the animal cells, (1) mammalian cells, for exampile,
dihydrofolate reductase-deficient sirains (Urlaub, G. and
Chasin, L. A., Proc. Natl. Acad. Sci. USA (1980) 77, PP -
4126-4220) of simian COS cells (Gluzman, Y., Cell, (1981) 23,
pp. 275-182, ATCC CRL-1650), murine fibroblasts NIH3T3 (ATCC
No. CRL-1658), and Chinese hamster ovarian cells (CHO cells;
ATCC: CCL-61); can be exemplified.

In cases where prokaryotic cells are used, for example,
Escherichia coli and Bacillus subtilis can be exemplified.

By introducing a gene of a target antibody into these
cells through +transformation, and culturing <the +thus

transformed cells in vitro, the antibody can be obtained.



Further, by using a carrier having an antigen
i mobi lized thereon, the antibody can al so be
purified utilizing the binding property of the
antibody to the antigen. 5,/Medicine containing
anti-Siglec-15 anti body Fromthe anti-Si gl ec-15
anti bodi es obtained by the nethod described in the
above item "4. Production of 78 anti-Siglec-15
anti body", an anti body which neutralizes the
bi ol-agl cal; .activity. of . Si gl eg- 15 n_bke_obtajined. . Su
an Ig%tlicegé yﬁ\‘f\hj?'/ic yhﬁj?%lg%nzgg%?ﬁ'g}aebf)él %Ig(igcag\tqgoc%q iot%gthe
- +Slglec-15 [nhibits the bi.ol agica ctivity _of
g S0 E6 Syl b e T m R BB TR afpeor oe3,
turatjon_of osteoclast and therefore can be used
Igd;@ a ??igr ap&dt | ﬁ%ﬂ’/ 0 gé?é\'/erﬁq]?/ean geft f AnhpRbRRarred
bone netabol i sm caused by abnormal differentiation
ex Tt MRELTAti oRCHF8st86cPASt $9¥s a nedicine. The
abnar mal_bone netabolism may be any disorder
charfdtdi§zed thsy ABL1BEAY . PEsst®stiEvifmi or may be a
osteolysis) . In general, the treatnment and/or
furgtehvam 4 61 Agjharie oank e Singlidreds hamiinebdy ameegéms-binding
~applied to a case where inhibition of bone resorption
S14s ¢equhredntBrary exr of mhdidbrdr Meladwmame netabebf sm The
whi ch can be treated and/or prevented by the
fragmentSi gf echds amtibodly cenclasdecioss £opdr i Sreating the
(post nenopausal osteoporosis, senile osteoporosis,
antsiegohdany nos treeperaasd sudbead @ahe ise pfin, or modifying
t herapeutic agent such as a steroid or an
thd BEAUODSUPDE €56 AHGor Diin PSHEHRRATRS] i a66QRBARY NAGt echnique
rheumatoid arthritis), bone destruction acconpanying
and REPFRIG G ARHRY ks £ 1GANEEHAUS BYPeLsakCeM ByurBANge1 s,
destruction acconpanying nultiple nyeloma or cancer

AmJTR askasl ant9pberRerrghAnh-cel b #uMDhent o0t PSS due part
of the functions of the full-length molecule of the antibody
can be called a functional fragment of the antibody. 2s the
functions of the antibody, generally an antigen-binding
activity, an activity of neutralizing the activity of an
antigen, an activity of increasing the activity of an antigen,
an antibody-dependent cytotoxic activity, a
-complement-dependent cytotoxic activity, and a
complement-dependent cellular cytotoxic activity can be
exemplified.. The function of the functional fragment of the
antibody according tc the invention is preferably an activity
of inhibiting the formation of osteoclasts, more preferably
an activity of inhibiting the pvprocess of cell fusion of

osteoclasts.



to periodontitis, osteolysis around a prosthetic

joint, bone destruction in chronic osteonyelitis,

Paget's di sease of bone, renal osteodystrophy and

osteogenesis inperfecta, hoyever, the abnornal bone

metabolismis not limted thereto as long 79 as it is

a di sease acconpani ed by net bone | oss caused by

osteocl asts. Exanples of the anti-Siglec-25 anti body

to be wused as the above-nentioned nedicine include a

chi L fn1 a0t L body.an mapicz ant.i I :

rom b b A e oAt or aln L oanrT Bt by Thats Fab,
F(ér}gth 9' ]g@,SCé’er ﬁel@had'in.( (s%@ﬁriﬁq}ﬂibc gIE'evS 'qbloe&)}lles of

Further, a chimneric antibody, ufani Zzed ‘an

+an ti_body, shari.ng the, sane epitope _as the, _
TR At b3y G HATBT it Eody "eaf 4 b BGJGees atia an
nmedi cine, . Wether g, certain anti-Siglec-15 antibody o
2PRFATES={ hel WA GphEBpatds (ERECRESRY) art IDGtAAA DoAY,
%4181 antibogi can_pe confirmed by observing whether
AN 2 RBLYERESE ARt T Hoth 8QY KIHPITEE RE Shfe N SiRRqY feagment.
partial peptide of Siglec-15. Further, it can also be
Fugefef ni AeB t HRECHf i6he Sl | L Srgiheet 15na/t vBodyble
conpetes with the #32A1 anti body or #41Bl1 anti body for
reHi i fG %Q)%W@F@@dISPhﬂﬁ%ﬂﬁ@ngyb@maaikﬂgu%(@hé)%ameder
epitope. The in vitro activity of the anti-Siglec-15
redptibodyonithensr abi 2iag thelbideldogrncaheadtriagimeptobf the
Siglec-.15 can be determ ned by, for exanple, the
anathbdégyty of inhibiting the differentiation of the
cells which overexpress Siglec-15 into osteocl asts.
For Bxampee, tite arbitiSiglyecoks anti bogyehsiocaddegdyt e 2
RAW 264.7 cells or Raw 264 cells which are a nouse
po eyl € deranteib Bl | wiik-Re @bevarigusyCaneenkEationss cwo
and the activity of inhibiting the differentiation

diffé RSt 8RELgEHS.
In general, such a molecule binds toc twc antigens (that
is, bispecific antibody), however, the “polyspecific

antibody” as used he

(]

ein includes an antibody having
specificity for two or more (for example, three) antigens.

The antibody of the invention may be a polyspecific
antibody composed of a full-length antibody or a fragment of
such ar. antibody (for example, F(ab’)2 bispecific antibody).
The bispecific antibody can be produced by ligating the heavy
and light chains (HL pairs) of two types of antibodies, or can
alsc be produced by Zusing hybridomas which produce different
monoclonaléntibodiestx>preparefusedcellswhichproducethe
bispecific antibody (Millstein et al., Nature (1983) 305, pp.

537-539) .



by stimulation with RANKL or TNF-a can be determ ned.
Further, the anti-Siglec-15 antibody is added to bone
marrow derived 80 primary cultured cells at various
concentrations, and the aegtivity of inhibiting the
dlfferentlatlon into osteoclasts by stinulation with
RANK L, TNF-a or active vitamin D3 can be deternm ned.
Further, the anti-Siglec-15 antibody is added to

nor mal hunman osteocl ast precursor cells (Normal Human

Nat 1 a RPrecur S vald abl Lt o
San%gﬁ%dﬁgg'ﬁgg §E ﬁ%fﬁﬁﬁéfé%#é m%? %a0$9a§ ngggﬁgcln

an aﬂ?c?cg]t r %tlls%nsrf:@Q rgge "g‘Ct | Vi EXFQ/I ' nhll“l?l' ti an%fgf%haln

entiation into osteoclasts sti nulat
L CSE .« be, d d hi bi_
an iy U b e he S awfeii(%é’ﬁ?ﬁgt%%%ﬁ%sng SR Heavy
det th hi bi t
ch {5 (AR d oot it oht T O Dotpras RURe Pr R BckPipgPeice

of ost?ocla S as an I ndex as shown in Example

- linker 35 lgq4" rFEPFr%}ar%%o%%wm Ypposrract Ala*hlbodlesf
osteocl ast differentiation can al so be deternined by

113dieRg techy iRt i on 361 Hepist i or R ITRAR poag t |N\¢éf York,
mul ti nucl eated osteoclasts, i.e.,theinhibition of

ppce?ﬁ9fééﬁod%ﬁ9%%4eEéFH§?sB%ﬂi%ﬁhﬁ@kﬁ&Yaé2§ﬂ§Wmi%ﬁr pp..
Exanpl es 19, 21, 22 and 35. The antibodies of the

112evEhi®on értrithiard zaBiismfivbiftregyesftf peodmeedcblyl 1igating
fusion at a concentration of 30 g/m or less in the

twabmies menitd oneds tvast as pstlegmefparn cestléodeastcan also be used
differentiation, and sonme antibodies exhibited the

as ithe i osyceffecaneveadat a concentration of 3 g/n
or less or 1 g/m or less. Further, in the case where

t he reifeatiob raphuriRamnd eweingoBcential @R iDOAY is known
tested, it was found that a plurality of antibodies

in exRi bi tednancinhididiery efd eckoon2sh@AE, asis patent Nos.
differentiation
4,946,778, 5,260,203, 5,091,513, 5,455,030, etc.). In this
sckv, the V regions of the heavy chain and the light chain are
ligatedvia a linker which does not forma conj.ugate, preferably
via a polypeptide linker (Huston, J. S. et al., Proc. Natl.
Acad. Sci. USA (1988), 85, pp. 5879-5883). 1In the scFv, the
V regions of the heavy chain and the light chain may be derived
from the same antibody or different antibodies. As th.e
polypeptide linker to be used for ligating the V regions, for
example, a given single-chain pepotide composed of 12 to 19
residues is used.
DNA encoding scFv can Dbe obtained by performing
amplification using a partial DNA encoding the entire or a

desired aminc acid sequence o0f a DNA selected from a DNA



81 even at a concentration range of from63 ng/m to
1 g/mM. Further, in an experinent of a pit assay
(Takada et al., Bone and Mneral, (1992) 17, 347-359)
using fermur- and/or tibia-gderived cells, the in vitro
activity' of inhibiting the ™ bone resorption by
osteocl asts can be determ ned by adding the
anti-Siglec-15 anti body to fenur- and/or tibia-derived
cells at various concentrations, and observing pit
[ 0. dentiipe.slige. ;As_a.systemftaor N
en%ﬁ?Eﬁ -%ﬁ%gﬂrﬁgyiﬁﬂéﬁ g2 gg§i¥i¥§869¥iﬁ i BFi R§aVHechain
=h .esorption. by osteoclasts, as own in Exanple_.
of S IRE B e e St et iy B BBy Lione
human_col | agen conj ugated.to europium _In the .
Ch%b%ﬁgfﬁéﬁt?oﬁgal?gs?9§§§1éﬁﬁ#ﬁrcﬁgﬁg rReBEPE| Bh pfemplate
osteocl asts, ~the antibody of the invention inhibited
DY h3ne-FeB8FpOronSaf % 2 Erctaht rRadi bttt 3dgf imesr bpehsends
_that _is, at a concentration range of fromO0.3 g/m to
tnare?ht arfhd UhthAvBetRerapedt 780l bfiprevent oo Bifegta DNA
of the anti-Siglec-15 anti body on abnormal bone
en@Rd B9l ¢ SR gt bde ekt et iemiated c@riyer pair that
confirmed by adm nistering the anti-Siglec-15
de ¢ Haytlt erel mvdlelr sadi malas dfo dseapoboshsibe ends to the
transgeni c ani mal whi ch overexpresses siglec-15 and
hearenstha by andhahge lighosteadhastrespke itvalsy obt ai ned
anti body which neutralizes the biological activity of
SiglBceillters usefel PR aaRATIME, sqrartiicul akrbyuasda  an
pharmaceuti cal conposition for treating or preventing
exBbnes 16 hofieo Ml GOk 1 SRS U0t amrRSteePer 838ks, + POAG ormed
destruction acconpanying rheumatoid arthritis or bone

by &he €BEEHEELANVAEEOIPMY IRICERASBECEBLASLASHS 49 a common
bone, or as an

procedure. Further, by using the resulting host, scFv can be

obtained according to a common procedure.

An antibody fragment thereof can be produced in a host
by obtaining a gene and expressing the gene in the same manner
as described above.

The antibody of the invention may be multimerized to
increase the affinity for an antigen. The antibody to be
multimerized may be one type of antibody or a plurality of
antibodies which recognize a plurality of epitopes of the same
antigen. As a method of multimerization of the antibody,
binding of the IgG CH3 domain to two scFv molecules, binding
to streptavidin, introduction ofaahelix—turn—ﬁelix:motif ana
the like can be exemplified.

The antibody of the invention may be a polyclonal



anti body for inmunol ogi cal diagnosis of such a

di sease. In the treatnent of rheumatoid arthritis
(RA), a major problemis bone | oss acconpanying the
occurrence of the disease. ;Jt has been reported that
in this bone | oss acconpanying RA, osteociasts play a
primary role. The cytokines considered to be nost

i mportant for osteoclast induction (differentiation
and maturation) and activation and the cause o- bone

antdﬁo%cﬁ%%}{ A '1% Bﬁnaﬁégldgé‘%f %TlNE:'}%se(sRﬁ@gn Fi_et glec-15

one
antENa0R! & 19 h| Jescr.iptio | OPG WhICh is_ a
décoy receptggrtg éa%ég@i a%mln%hﬁﬁﬁﬁ oSt B At &S one
exam |.on; |ndurc[fg BANKt gut does not inhibit
sEf TPt BP AR 2 ARG SHOBY - TRV RS e Pouian. Types
the anti-Siglec-15 antibody according to the
of Fﬁvéi*?ﬂdd S RATERE ISP 5 BPRetE D BEcves R~ § bR Fmt iAhsuch
I nduced bX both  RANKL and TNF-a. Therefore, it is
2 BRPYEHOHhaANEHROM RNt - SiFEEIES5 odnt FBOdy ofhitdle produce
_invention can inhibit bone | oss and bone destruction
dlfiRfiRRE 2By 1PQFig S hs RAlundfe fhfke@mdreibedyanyglyf tdrhfirom
an RANKL bl ocker (OCIF/ OPG an anti-RANKL antibody or
the meeswkle}ng Asubherexaapl be fisedt Heeter &t PHML /@61104) .
preventi on of abnornal bone netabolism the
ant iAS| gl Bodi5iant idnadyochn ben adnibbsyebednal one @ny of
along with at | east one therapeutic agent for a
vaiones refedes dirsdase ] As saatt her pexgaphglehbeglycol (PEG)
anti-Siglec-15 anti body can be adm ni stered along with
cara BBsotherapetitically effecti ve anount of a
t herapeutic agent for abnornmal bone netabolism

Examplesof, the 4herBpaytd < tagenhvewhi 6h ncaa}nb@em the form
adm ni stered along with the anti-Siglec-1
0f a conjugate formed between any of these antibodies and
another medicinal agent (immunoconjugate). Examples of such
'aﬁ antibody include one in which the antibody is conjugated
to a radioactive material or a compound having a
pharmacological action (Nature Biotechnology (2005) 23, pp.
1137-1146).
The obtained antibody can be purified to homogeneity.
The separation and purification of the antibody can be
performed employing a conventional protein separation and
purification method.
For example, the antibody can be separated and purified
by appropriately selecting and combining use of a
chromatography column, filter, tltrafiltration, salt

precipitation, dialysis, preparative polyacrylamide gel



anti body include, but are not Iimted to,
bi sphosphonates, active vitamn D3, calcitonin and
derivatives thereof, hornone preparations such as
estradiol, SERMs (selective-estrogen receptor
nodul ators), ipriflavone, vitamn K2 (nenatetrenone),
cal ci um preparations, PTH (parathyroid hornone)
preparations, nonsteroidal anti-inflammtory agents,
sol ubl e TNF receptor preparations, anti-TNF-a
i ' fi hanal .fr nt.s —of.the antibodies,
i e L e e S R i et T SEEE
nt ibodi es nctional - fragnents .of the antibodies, 1
th%l:iggécepégﬁréﬁFgégﬁist%?rangﬁﬂqﬁ%ﬁregﬁbﬁ fcation = and
chat bodi es_or .fggcéigngl,fragnents.of the anti bodi es,
St - RaNIGE " BT T bodi €8PC6RTPAMct FORAP ST it s SRNilkd R.
anti bodi es _and OCI F (osteocl astogenesis inhibitory
Mansiaor§t Bepertihg of°tRe SREHt%® BRTRBAOLAHICISGREY Press
met abol i sm or, the intended degree o- the treatnent
(1930 o ATYridRshts on A b g e dansa kv el Hypéow ohd David
medi ci nal agents can be adm nistered, and these ‘
LanfadiCEithISPaigehtsa aer bealsemppt ded 41 P8Bbyet bet biye method
~encapsulating themin the sane preparation. These
is medi ciymsl tegemtsrand- the anti-Siglec-15. antibody can
be supplied all together by encapsulating themin the
samgxamgparsat i onf Furdtherma tdmsephyedi dinrdlucagent sf£anity
be supplied all together by encapsulating themas a
chrdnta ttogy deepiused ifoar txeatneat endbakstpye¥eRt 0OMy@hophobic
Further, -these nedicinal agents and the i
ch ravntd o 1@l oy 1 ore Jamt 1Redy i6aNche ohHRRlGRGHSePaEaLekY phase
In the case of admnistration in gene therapy, a gene

chr@naf QYrIf OUsnd t AeE 8PSt b6 88eBhatBLraghene di sease
and a gene of the anti-Siglec-15 anti'body can be
inS%UHﬁjdﬂywﬁgﬂéﬁyﬁﬁﬁytaﬁu%%ﬂ%erformed employing liquid
chromatography such as HPLC or FPLC.
As a column to be used in affinity chromatography, a
Protein A column and a Protein G column can be exemplifiedc.
For example, as a column using a Protein A column, Hyper
D, POROS, Sepharose F. F. (Pharmacia) and the like can be "
exemplified.
Further, by using a carrier having an antigen immobilized
thereon, the antibody can also be purified utilizing the

binding property of the antibody to the antigen.

5. Medicine containing anti-Siglec-15 antibody
From ‘the anti-Siglec-15 antibodies obtained by the

method described in the above item “4. Production of



pronoter region or different pronoter regions, and can
be introduced into the same vector or different
vectors. By conjugating a therapeutic agent for a bone
di sease to the anti-Siglecgl5 anti body or a fragnment
thereof, a targeted drug conjugate as described in M
C. Garnet "Targeted drug conjugates: principles and
-~ progress", Advanced Drug Delivery Reviews, (2001) 53,
171- 216 can be produced. For achieving this purpose,
anoi+®igldan § henanbb@pdy aBl e6dl BoddnN¥ni aAt hdQEY¥a1izes the
fragment can be applied as long as’it does not

bissPpl el ¥t ose-{herabiilyhior 1:0; recognl 26,051 £06! asts
and exanpfes thgreof ﬁ%clude fragnents %ucﬁ as % ch an

.amﬁ(%ﬁﬁ)z’w@_{@h RYeuud Pt P nvenLi op, ot B QQD bQEéﬁ @DQy of

the fragnent can be wused in the sane nner

b d
Sl#:l% uﬂ@lﬁh %%dt}%g&'a‘iolgergh? gllgrg*éégﬁ? ‘-f%‘r Q %8@ vivo

ment 't ereof rapeu

. f
e dIS rﬁe'ﬁﬂ%grggg%%o VarI%z?ﬁg%?ggragi?ﬂc?pl%%t%ﬂgEaStS'

res Advanced Drug Delivery Reviews, (2001) 53,
am?ﬁ‘g@zﬁ%fs e biarean SoFDCGRPaGALE Sdfar qabsventive
C Press California ( 1996) , Putnam and J.
agﬁ&k@éﬁ] "ﬁ&?ﬁﬁﬁakbﬁfﬁﬁat@§ 2R SEht CE4REEr B¥ti gbpgrmal
Advances in Polyner Science (1995) 85 122, 55-123 and
. dl‘t#?ef%fweatmmds/ OIMBBAF AFADE PDOMTIERMBISER 23 lfemedicine.
anti-Si gl.ec-15 anti body and a therapeutlc agent for a
ThegRaoTHirdcRlRe M- A} Lfared Po aacHisoneerchient zatpyized
and directly or via a spacer such as an oligopeptide
by aed hooenjogat osoeowenia @n epprolyiiatle dinggeaetriadr, the
can be exenplified. Exanples of the drug carrier
‘treatgtante and/posprevandianwatyertsol abl £-Sipnleurers Mt ebody
speci fic exanples of the conjugate formvia such
are/is applied to a case where inhibition of bone resorption

~

is required. Examples of the abnormal bone metabolism which
can be treated and/or prevented by the anti-Siglec-15 'antibody
include osteoporosis (postmenopausal osteoporosis, senile
csteoporosis, secondary osteoporosis due to the use of a
therapeutic agent such as a steroid or an immunosuppressant,
Oor osteoporosis accompanying rheumatoid arthritis), bone
destruction accompanying rheumatoid arthritis, cancerous
hypercalcemia, bone destruction accompanyingmultiple myeloma
or cancer metastasis to bone, giant cell tumor, tooth loss due _
to periodontitis, osteolysis around a prosthetic joint, bone
destruction in chronic osteomyelitis, Paget's disease of bone,
renal osteodystrophy and osteogenesis imperfecta, however,

the abnormal bone metabolism is not limited thereto as long



a drug carrier include a conjugate formin which the
anti body and a therapeutic agent for a bone disease
are incorporated in a |liposone and the |iposone and
the anti body are conjugatedo to each other, and a
conjugate formin which a therapeutic agent for a
bone di sease is conjugated to a water-sol ubl e pol yner
(a conpound havi ng a nol ecul ar wei ght of from about
1000 to 100000) chemically and directly or via a
as spaces such sasisan adtdgopeptideyandct prantidosycissed by
conjugated to the water-soluble polyner. The
ostcan Lgat s on Mfartdiee At § body £0fi-ai fraguent shhereal) to be
to a therapeutic agent for a bone disease or a drug
us&AT Biser+ §HCRRY oA rld ROSHES Ol WALRN - SOLYRLE ROI ¥BReric
can be effected by a nethod known to those skilled In
ani 18 rtanaH hHﬁﬁéﬁE&éﬁ“Q@ﬁi SEGrEQEQ'd%§3f§5 the #32Al1
r mehson i oconj ugat e echni ques Aca en1cI$ress,
| tornj 9 ; o ~+Pal r
2 15ated it R TEAHReD ALt VEET Y AReaE T AT ¢+ ()
w~:P0l yner .Science, (1995),122, 55-123.. The_.incorporation .
SRS R AN e S LA R
Jliposone can be effected by a method known to those .
2n PR S = PHORRe=AF ¢ DSATNSAG LAE TR B dar B Fn=he
D.. D. Lasic "? posones: From Physics to Applicatiaons”
#3345 &35O8t @hdé LERUBPFLReFY B3N ¢ SOMNR s aAs (A1 993y cine.
_or the like. The conjugation of a therapeutic agent
Whebhen Borerdirdase iy Siohatet S santbledyolshisieTahpesame
effected by a nethod known to those skilled in the
ePHFePS Geht s #ERé lnst hivdodesur #héBliantD bt rambardnjirmed
Kopecek "Pol yner Conjugates with Anticancer Activity"
by Ahegiceisnd whRdglhareorSopentbe(2985) 1402 e85 128. tAthe same
conjugate between the anti body (or a fragnent
spétef rofpamantba gt Bde nofiSiglec-15. Furthex, it can also

be determined that 1f the certain anti-Siglec-15 antibody
competes with the #32A1 antibody or #41B1 antibody for binding
to Siglec-15, these antibodies share the same epitope.

The in vitro activity of the anti-Siglec-15 antibody of
neutralizing the biological activity of Siglec-15 can be
determined by, for example, the activity of inhibiting the
differentiation of the cells which overexpress Siglec-15 into
osteoclasts. For example, the anti-Siglec-15 antibody is
added to RAW 264.7 cells or Raw 264 cells which are a mouse
monocyte—-derived cell line at various concentrations, and the
activity of inhibiting the differentiation into osteoclasts
by stimulation with RANKL or TNF-a can be determined. Further,

the anti-Siglec-15 antibody is added to bone marrow-derived



t herapeutic agent for a bone disease (or a fragnent
thereof) can be produced by a nmethod known to those
skilled in the art through genetic engi neering other

t han t he above-nenti oned gBthod. The invention al so
provi des a pharmaceutical conposition containing a

t herapeutically and/or preventively effective anount

of the anti-Siglec-15 anti body and a pharmaceutically
acceptabl e diluent, carrier, solubilizing agent,

pr&fat gi fyi fgreagent ,1sprae§ewai¢>u§ abed/cenradi-uvant,. Je the

invention also provides a pharmaceutical conposition

ac€opt _raﬂﬂguﬁutmfwﬁpfugﬂ&aalyf@priagisxepﬁweéyteoclasts
effective anount the anti-Siglec-15 anti body, a

t I r t|veI ff ctlve anpunt
by %1%5[?“&1 eas an%th a}ﬁ%{r@demb&\é%ggent tl%a blotnagld} ?éasgn pe
har geut | ca ccept -l uent arrier
de so: Jgmlfpl 7i % agen{ ltcl?)r%u S| %ylgngg ag gr‘?tan TRREY vt Prged to
o PO g AP SR i Ao
bi s onat es tiive vita calcit n and
05 e PR T b D e G rBha br Bpar Gt Bhetap a0y, co.
L*ﬁgtrad|0| SERMs (sel ective, estrogen receptor

dutat or §9; |2Er|‘f]10dvo<'ﬁ% VapiPufi FORE SO Send | the

cal ci um preparations, PTH é par at hyroi d hor none)
ACBHRY Y oHE Inbhst @r o el L eS0T haT affmibEy agepealasts
sol ubl e TNF receptor preparations, anti-TNF-a
by a%it THokR ko rv i uncRRBRE] OF ri4gReht saof behdetammibedi. esSuch
anti-PTH P (parathyroid hornone-related protein)
an apbhbbdtesyor fffgedt ionabs feaghest s doff fiererdntdthiadi essn be
IL-1 receptor antagonists, anti-IL-6 receptor
detatmnboeldl & osing the inhibition of tartrate-resistant acid
phosphatase (TRAP) activity of osteoclasts as an index as snhown
in Examples 17, 19, 20 and 26. Further, the inhibitory effect
on osteoclast differentiation can also be determined by using
the inhibition of formation of TRAP-positive multinucleated
osteoclasts, i.e., the inhibition of cell fusion of osteoclasts
as an index as shown in Examples 19, 21, 22 and 35. The
antibodies of the invention exhibited an inhibitory effect on
cell fusion at a concentration of 30 pg/ml or less in the
above-mentioned test system for osteoclast differentiation,
and some antibodies exhibited the inhibitory effect even at
a concentration of 3 pg/ml or less or 1 ug/ml or less. Further,
in the case where the effect at a further lower concentration

was tested, it was found that a plurality of antibodies

exhibited an inhibitory effect on osteoclast differentiation



functional fragnents of the antibodies, anti-RANK L
anti bodies or functional fragnents of the anti bodies
and OCI F (osteoclastogenesis inhibitory factor). A
substance to be used in a greparation acceptable in a
phar maceuti cal conposition according to the present
invention is preferably non-toxic to a person to which
the pharmaceutical conposition is to be adm ni stered,
in ternms of the dose and concentration. The

evéHmHma§e85ﬁ£%é Qngﬁo%Egﬁco%fth&ﬂnggl %ﬂ“ﬁ%%ﬁ }Spg/ml.

contaln fance ar rmceut I Ca

FudAfAY Ao O SRBROLAGLEToFRL WA A 18 B0, mone

pressure VI SC trans arency, CO|

and SRRy e To0E, SelaTel onvsind, Temity and/or

ability. mpl.es .of the substance for
4%ﬁa 4 lﬁéﬁ ThSe IPn¥LGde, 2RGi VALY Rot iph#pikdng the
am no .aci ds such as gl ycine al ani ne, gl utam ne,
bor‘fspﬁ?&ﬁ?ﬁéona?élorﬁ TROARF 1§ Samebe Cé%‘%?ﬁ‘i‘é?%‘%lb&l adding the
agents; antioxidants such as ascorbic acid, sodium
am‘smsflaﬁleecarﬂeo S60i AT dPog§enusal fREEoTbut ber sdsuthedscells
phosphate, citrate, borate buffers, bicarbonate and
at MR GHY CHElantTaisions | |ane ceedrashgmpht t thrmation on a
gl ycine; chelating agents such as ethyl enedi anm ne
dent‘dnyspasckiate (EBTA) ;sysoapl écimnngdagentsnsnughtas in vitro
caf fei ne, polyvinylpyrrolidine, (3-cyclodextrin and
acthydriox pir opiib( 8inyct loeléxdrrd me sexyanidar »y S8€Boasasts, as
gl ucose, mannose and dextrin; other carbohydrates such

shoas) Honbsagphar3desitand disacsbasibdes;t6Q o bngl1agentSated
flavors; diluents; enulsifying agents; hydrophilic

witpol yetsh st a&fer{m'd/d/z*j’lyd;e@b’écﬁm tdi neurBpesgrvati ¥es «;
such as | ow

above-mentioned test system for bone resorption by osteoclasts
the antibody of the invention inhibited bone resorption at a
concentration of 3 pg/ml or less, that is, at a concentration
range of from 0.3 pg/ml to 3 pg/ml. The in vivo therapeutic
or preventive effect of the anti-Siglec-15 antibody on abnormal
bone metabolism using an experimental animal can be confirmed
by administering the anti-Siglec-15 antibody to a model animal
of osteoporosis or a transgenic animal which overexpresses
siglec-15 and measuring a change in osteoclasts.

The thus obtained antibody which neutralizes the
biological activity of Siglec-15 is useful as a medicine,
particularly as a pharmaceutical composition for treating or

preventing abnormal bone metabolism such as osteoporosis, bone

destruction accompanying rheumatoid arthritis or bone



nol ecul ar wei ght pol ypepti des, base form ng counter
i ons, benzal koni um chl ori de, benzoate, salicylic
acid, thinmerosal, phenethyl alcohol, nethylparaben,
propyl paraben, chl or hexi digge, sorbic acid, and
hydr ogen peroxi de; solvents such as glycerin,
propyl ene gl ycol and pol yethyl ene glycol; sugar
al cohol s such as mannitol and sorbitol; suspending
agents; surfactants such as sorbitan ester,
de AU batRecon el Jdi G Pty s Hhat & 20 and, polwsorhate 5
80, Triton, tronmétharnine, lecithin and chol esterol
antSiARH | £ SHIANC) NGy3 A0LNLS A 8HEU 85 FUGLARE AN oocse
sorbitol; elast|C|t% enhancing agents such as Sodi U

oy i $he POEATRAAT 62 ShLAR-200SRADLESL 1A 0RAL, & major

sorbitol; transport agen i'Tuen EXC
. or 89 har maceuti cal adjyvants. The addifion
o= A s e T b eE b B AL Bucr o et sease.
referably from0Q.01 to, 100 tines, particularly |
1t %ras'f E’F&& ?ePPoﬁ]e& 1%?6 18 tAesPPRs f@\;é? JHECOFPERBLNG RA,
anti.-Si gl ec-15 antjbody. Those skilled in the art can
Os%ﬁiﬁpﬁﬁgsatp By BRBIREhE 2P ef e GYFEKiiEat FeRséHerkrd to
har maceuti cal conposition in a preparation dependi ng
be gpsthdmpfdedde g wetEntliast iMusowpne giifferentiation
adm ni stration to be applied or the |like. The
andey FRHUEHT 10N ) cariider aich il isivar seideutheal cause of bone
conposition may be in the formof a liquid or a solid.
de sAyrucdppriopri &Pe aeec RANEDL aod CHEFoer RoRysbE.i 8 egl apl Bone
wat er, physiol ogical saline, an artificial cerebra
30,sppmal 380ui3d 6or 2@ her sabstsincen camEdamplse€d1B0rof this
parenteral adm nistration. Further, neutra
de sphyisitalcogi call FyalBanehakhphysé dogh € declddie for RANKL can
cont ai ni ng serum al bum n can al so be used as a
inhdarird e¥steld€last formation induced by RANKL but does not

inhibit osteoclast formation induced by TNF-a. On the other
hanc, the anti-Siglec-15 antibody according to the invention
effectively inhibited osteoclast formation induced by both
RANKL and TNF-o. Therefore, it 1is expected that the
anti-Siglec-15 antibody of the invention can inhibit bone loss
ancd bone destruction induced by TNF-o in RA or the like more
strongly than an RANKL blocker (OCIF/OPG, an anti-RANKL
antibody or the like).

As one example, for the treatment or prevention of
abnormal bone metabolism, the anti-Siglec-15 antibody can be
administeredalone<x:alongvﬁjj1atleastonetherapeuticagent
for a bone-related disease. As another example, the

anti-Siglec-15 antibody can be administered along with a



pharmaceutical conposition may contain a Tris buffer
of pH7. 0O to 8.5 or an acetate buffer of pH 4.0 to
5.5 which may be supplenmented with sorbitol or
anot her conpound. Exanpl es gaf the pharnaceuti cal
conposition of the invention include a pharnmaceutica
conposition containing the anti-Siglec-15 anti body
and a pharmaceutical conposition containing the
anti-Siglec-15 anti body and at | east one therapeutic
théﬁﬁﬁgu€£ﬁalﬁyb@ﬁﬁegt§§§5§moahg_Qfaéngﬁgy%bgéki agent for
conposition of the invention is prepared In the®P5r m
i1 raguct I quid, as iLcinal .
L e el Y Gh% B e B0 e
purity. T r.maceuti cal _conpositi.on, . contajni he
Whlgérirt[i '-Célngl}%eg- %g%éﬁ‘l%oed:yedgna%ﬁ phar &8t i %%f—_gggiec'w
C. Sitli ont ai ni ng the anti-Siglec-15 antibody and
an%ﬁ%EQ%éa%?g%%%eth@?gpngi@ogggﬁﬁugﬁgiéﬁhbr?h?p%% onates,
net abol i sm can also_be,forngd into a |yophilized
ac %%U&raﬁéPn%'aﬁaéﬁﬁfi&&lina%fé LR tente S téR rg9 T, hormone
sucrose. The pharmaceutical conposition of the
PTeRAEM I T cARChe 2Sprepafadi®br pBRYAt disgilective estrogen
adm ni stration or for gastrointestinal absorption
reqR RUGROGEAR “8dFi) ni éPFé\%iléﬁpn?heVi‘é@ﬁb@é‘izt (menapetrenone) ,
concentration of a preparation can be determ ned
calgdptmBiragasatikasadiT i Gtazatiratet hodmoas ) teeparations,
affinity of the anti-Siglec-15 anti body contained in
nornsiee r Pl heegeut 1 ioaf Lzunposivi agent st heoluveat TR feteptor
Siglec-15 is higher, that is, as the dissociation
pregonst@ann Kanal vy Ff@ranSiigb@fed ot sthw¥€iont Nefragments
anti-Sig.lec-15 anti body can exhibit its drug
of efffd cacyilabdbet pwentdosenhror (HaraRSyRNA tHEeFREQEexelated
t he dose of the pharmaceutical conposition of the
prddasent k@Bibodies or functional fragmen<ts of the antibodies,

IL-1 receptor antagonists, anti-IL-6 receptor antibodies or
functional fragments of the antibodies, anti~RANKL antibodies
or functional fragments of the antibodies and OCIF
(osteoclastogenesis inhibitory factor). Depending on the
state of abnormal bone metabolism or the intended degree of
the treatment and/or prevention, two or three, or more types
of medicinal agents can be administered, and these medicinal
agents can be supplied all together by encapsulating them in
the same preparation. These medicinal agents and the
anti-Siglec-15 antibody can be supplied all together by
encapsulating them in the same preparation. Further, these
medicinal agents can be supplied all together by encapsulating

them as a kit to be used for treatment and/or prevention.



for humans can al so be determ ned based on this
result. As for the dose, in the case where a hunman
anti-Siglec-15 antibody is adm nistered to humans,
the anti body may be adm ni ghered at a dose of from
about 0.1 to 100 ng/ kg once per one to 180 days.
Exanpl es of the dosage form of the pharnmaceuti cal
conmposition of the invention include injections

i ncludi ng infusions, suppositories, transnasa

Fu-ageit,s, tsukld n&@@ﬁcﬁ%alagﬁgéﬁténdaﬁﬁrCHB@”QQH§i—Siglec—15
absorbents. 6. Search for directly interacting

anﬁi&kﬁgﬂn%%nAnBEheEuEBQQQBnEQéDQEaEQEXLnve&%iOEhEnC%QQSS of

a drug design nethod based on the Conformation o

dmairgl 8645 401 5 obtalpin %ﬁbSt nc ich-iphibits .

M he activity &FSig?EC-$%¥§7 ch % ng?ﬁ%d(ﬁ% En W ast a0 ts
Atjonal_ d esign method and_ is used for searching,

the%gd?egp%‘é:npéggagv\hffgh Sffk?ocr}eenallﬁeiaﬁﬁi bFPe “orgene of “the

actd.vates -t n tic_activity or ginmrw to a . R
ant e B R S Mo RE <3 Sl Eeef Busheasane
T,O(:orggiq_und a _protease inhibitor serving as an anti-HV
PTOCERt Wi EHha8T Qirésdy bedt Praced bRIERBS maARer Gan be

, meg{ known. Also in a three-dimensional structura
INTHEANGES 105 glecsaBe of e ¢ her PRVEARELBASNE HeREPAS|y
wel | known met hod such as an X-ray crystallographic
anaPysiFengM 92 i eart agRa tel ¢ extrrinceo T etttk chisease
be used. Further, in searching for a substance which
£o i Wkt RS irivd Fuateti bnantilspgieccn 52 ditapmiesi ghhereof, a
utilizing conputer-aided drug design (CADD) can al so
tange telf actedcomsugahe sanpberabetthis tase, Garhew “Targeted
nol ecul ar wei ght conmpound (WD 99/58515) which
drugnhi¢dinl sy hesactdamafplAR laadd dsoexpesct edAdvanced Drug
Delivery Reviews, (2001) 53, 171-216 can be produced. For
achieving this purpose, other than the antibody molecule, any
antibody fragment can be applied as long as it does not
completely lose the ability to recognize osteoclasts, and
examples thereof include fragments such as Fab, F(ab’)2, and
Fv. 1In the invention, the antibody and the fragment can be
used 1in the same manner. The conjugate formed by the
anti—Siglec—lSantibodyoraikagmentthereofandatherapeutic
agent for a bone disease can be any of various forms described
ir M. C. Garnet “Targeted drug conjugates: principles and
progress”, Advanced Drug Delivery Reviews, (2001) 53, 171-216,
G. T. Hermanson “Bioconjugate Techniques” Academic Press,

California (1996), Putnam and J. Kopecek “Polymer Conjugates

with Anticancer Activity” Advances in Polymer Science (1995)



to be a novel genomc drug for treating rheumatoid
arthritis and the |ike are known. By virtue of such a
nethod, it is possible. to obtain a substance which
inhibits the function of Sglec-15 by directly
binding to Siglec-15 or by inhibiting the interaction
bet ween Si gl ec-15 and other factors. 92 Further,
anot her enbodi nent relates to a pol ypeptide with which
the Siglec-15 of the invention associates, in other
122prifs; 123 patd ndve phekei nThhtt be, Sh d@cTddatdirh Son which
the invention relates to a nethod of screening a
th@airiyiers Fod et 15 anhtiighh dvegrkias esdheacti Viab¥n®f for a bone
Si gl ec-15. One enbodi nent of this screening nethod
didogbudese ac&tﬁp%a@éd brd RGNY A HSES RGN Sal Qi rectiy
into contact with Siglec-15 and selecting a protein
' | ngs. ot gl ec-15 3. . et had -
°r \g(lia% 2%' a “n?a?sh% ) ia(r:scv?klﬁ gﬁ%l?ﬁéﬁkelgjvs{%’l&;%- tfggjigsl;'lg‘—ﬂl}seeé’orm
. a Nty LEi.catlopn. rot ei inndi.ng, t her et o
T P e IS e e B S B S s T S canprao s
of, th thod.will. be described bel ow. A sequence .
of c%kﬁ%oggaggl‘;gs‘%%e‘hilﬁoﬁélid%esa as RS ARE | ARY Y2t g@%%'s“dble
ofused wigh Si %Inec-15 to I{;{)rﬁgar e Lgmf usi_on arpr otein, and
POTYEST es U T RGPS ot s F P hettSat &824t°P U F Ot ~ 23 bt Such
| ong Wi th a cell extract_ solution (a fraction passed
& PHIDUGH & T CREILEGaPoSe N eBPaRA APFEriR M dithg ehentibody
colum with a cell solution).. Then, another
angyj ke BYRATBEEC *aPPFefOrs2alABE HéSERESNPREULBCaAROrated
~ the mxture is incubated at 4C for 1 hour. After the
in § ékersggsr ese & dilgosome quftf tbeemt ioadislted worhugated
washi ng buffer, 100 mMim dazole 1is added to the
to giaghupehes, eing e e yaatd¢ f campi otvdiichwhitdterapeutic agent
specifically binds to Siglec-15 in the cell extract
fosod uboma.disease is conjugated to a water—-soluble polymer

(2 compound having a molecular weight of from about 1000 to
100000) chemically and directly or via a spacer such as an
oligopeptide and the antibody 1is conjugated to the
water-soluble polymer. The conjugation of the antibody (or
a fragment thereof) to a therapeutic agent for a bone disease
or a drug carrier such as @ liposome or a water-soluble polymer
can be effected by a method known to those skilled in the ar:
such as the method described in G. T. Hermanson “Bioconjugate
Techniques” Academic Press, California (1996), Putnam and J.
Kopecek “Polymer Conjugates with Anticancer Activity”
Advances in Polymer Science (1995) 122, 55-123. The
incorporation of a therapeutic agent for a bone disease in a

lipecsome can be effected by a method known to those skilled



Then, the purified protein is analyzed to determ ne
its structure. In this manner, a protein which
directly binds to Siglec-15 and a protein which does
not have an activity of 93 g¢inding to Siglec-15 but
indirectly binds to Siglec-15 by formng a conpl ex
Wth a protein as a subunit which directly binds to
Si gl ec-15 can be purified. As an alternative nethod,
it is also possible to performcloning by a
in f aneVéstter Bubhotdd ngheasdhdd acbWRiB¥Brith . SystemM 1551
assay using yeast or mammalian cells, however, it is

LW sbhab t edrbf PH?%@C@E&QPQ§HD|fcéEngNA Qéléepﬁétngﬁience

protein which directly or indirectly interacts wt

putdl 9418£-45 g s ebt ai Rgd i L s (ABRAGT , ot h@hg%ﬁ%n beThv

used in functional screening oF substance

conflubion 188 LnLAEAGHLAR ek @%%ﬂ A ecdoandi Lhes. oo -

ner protern caII a fUsi on pr%?e
l§¢k2 and gl %¥ S-transferase is
Wa@ee} Sres Do S CEGTRS B96 2 B Eroptacy aore i o those
skafl gl ut: hloqe S-transf rase %ntlbod Then
b %ﬁ?rﬁﬁ daﬁérFH%Flﬁ¥bﬁ nTeENBFoHGRE FFF& &BnPac?Utnam
t he |ogkﬁFpte|n and the binding of the .
an%”art#@ eﬁ.ﬁé& FALIWMER CPRE “OasESn"pFBt BRhIFangsreberivity
using streptavidir -conjugated al kal i ne phosphat ase.
ADVRHETF T he' BiOMRA STt tet® Pr d2ein 5519 28dded, canjugate
test substance is also added to sel ect a substance
betifh Thorptddosy i(ARi diiBramenNbithdinap Of anseaf pspbainous
protein to the partner protein. By this nmethod, a
therareuhte agich Lal reddne détssace the éuétagmpnoteh@reof)
or a substance which directly acts on the partner
calpist pinedoaedhbyobtmenedd kmovhe: ¢ agw asherka kel fius-ae art
protein binds indirectly
through genetic engineering other than the above-men=ioned
‘method.

The invention also provides a pharmaceutical composition
containing a therapeutically and/or preventively effective
amount of the anti-Siglec-15 antibody and a pharmaceutically
acceptable diluent, carrier, solubilizing agent, emulsifying
agent, preservative and/or adjuvant.

The invention also provides a pharmaceutical composition
containing a therapeutically and/or preventively effective
amount of the anti-Siglec-15 antibody, a therapeutically
and/or preventively effective amount. of at least one
therapeutic agent for a bone disease, and a pharmaceutically

acceptable diluernt, carrier, solubilizing agent, emulsifying

agent, preservative and/or adjuvant. Examples of the



to the partner protein via another factor, the assay
is 94 perforned in the presence of, for exanple, a
cell extract solution containing this factor. In this
case, there is a possibilighy that a substance which
may act on the factor may also be selected. Further,
in the case where the obtained partner protein has
the activity of pronoting the function of Siglec-15,

it is possible to screen a candi date substance usef ul

thaaSpeutheragenti ¢oand/ ooy exentiye agentydeor @hnory@l not
bone netabolism for exanple, a therapeutic and/or

lin@ﬁﬁ%ﬁ@bLW§i§&§8§ph595t8§§Qﬂpﬁﬁﬁ§kﬁt%ﬁ99q gp%aﬁ%i%05§§5and
nmet hod enpl oyi ng an expression vector of "the

de rlH €07 1D 9ENS A5 %%&%gﬁﬁ@gr@ g%%ticﬁﬂ!%ﬂ%r’agnegggadiol,
15 partn an

case where the obtaine I proteln has
[ l ec: 15

sedfd by of Janhibiting the function of Sigl | t
'S (pgssFBﬁee?%sgggggng §%BgP56F?%%93585 ?ngl%ﬁ%ﬁi%%one'

. dnhibitor ene_therapy for _abnormal_ bone . ,
Vleﬂ%{lzs{goﬁ%sm El-Eeuc -2t b0 9%%%1 eoFﬁgglélgh g St med by, FTE
for exaﬁg%e, nal yzing the am no acid sequence of the
(D3TEHY Y | nhPBFFBRS) synt RESPEFALLRASel | gomich BotTeiedal

Jrobe encoding the anmno acid sequence, and o
AN T AT ST e AT of S 18PN FNBr 8P §eBECA Rievragations,
|ibrary. Further, in the case where a pol ypeptide
anHadliNfg & heanachPeiey obri nfiubictiingatlhe Fuamterrs ofof  the
Siglec-15 is derived froma randomy synthesized
antghqdias apnséptilde i(brapyhyaobNAhocBapesedleted protein)
nucl eoti de sequence encoding the am no acid sequence
antofoadiee pept | Hen¢sichali Cabbyesyst bdsitded. al i bdmi genell-1
t herapy, the thus obtained gene encoding the 95
receptor antagenists, anti-IL-6 receptor antibodies or
functional fragments of the antibodies, anti-RANKL antibodies
or functional fragments of the antibodies and OCIF
(osteoclastogenesis inhibitory factor).

A supstance to be used in a preparation acceptable in
a pharmaceutical composition according to the present
invention is preferably non-toxic to a person to which the
pharmaceutical composition is to be administered, in terms of
the dose and concentration.

The pharmaceutical composition of the invention can
contain a substance for pharmaceutical use which is capable
of changing or maintaining the pH, osmotic pressure, viscosity,
transparency, color, isotonicity, color, aseptic condition,

stabilify, solubility, release rate, absorption rate, and

permeability. Examples of the substance for pharmaceutical



inhibitor is integrated into, for exanple, a vira
vector and a patient is infected with a virus
(attenuated) having the resultant reconbinant vira
vector. In the body of theggatient, an anti-bone
destruction factor is produced and functions to
inhibit osteoclast differentiation, and therefore,
treatment and/or prevention of abnornal bone

met abol i sm can be realized. As a nmethod of introducing

usaigenedehepapeutd fioagenti ddd o, 8akehd aBidNBhcR HEJ8ycine,
transfer nethod using a viral vector or a non-vira

aldene I ragsheamieihod £a0 be;used. g&%quﬁ%(ﬁaﬁ@e gﬁggne;

transfer method using a viral vector “1nclude a mef
4 raii . Yolo | [ - inhibitor_ ..

O LR BRI B 1 R e
; t [ adenovirus, -a :

o AR R S R B BB aovsser uen s
vilus, a pox virus, a poliaq.virus,  or a sindbis virus .

ph?%ﬁ%ﬁ %ﬁnégﬁﬁ%F?¢§ﬁ§F%f:%u &t Ref? TR ONFeh 88 uSF hg—HC1

sofhifﬂégyi us, _an adenovi rus, an adeno-associ at ed ,
WU or B VaERi APV PPUS AN It i 3td a7 1Y Hret eFhedating
Exanpl es of the non-viral gene transfer method include

29 Itbt hEYC of 2T H SYeENTE AT e®r edSitgRagicagied  (EDTA) ;
directly into the nuscle (a DNA vaccination nethod) |,

comp i§ b IRBERoE U | # poFediiedme nephbyyiaylpyrrolidine,
m crcinjection nethod, a cal ci um phosphate net hod,

B- il ade &t kR r 8p8r Avidorxiprieey 1 1A qrerlddanarina Ofanders
vacci nation nmethod and a |iposone nethod are

Suqdy efeF Fedo SFumatergsd aAndralexttdnacitired 1t waude htybie agesesuch
therapeutic agent as a nedicinal agent, there are an

as | moposagmetdwoibien vndh AfsaccNAi dssdi restbying agents;
i ntroduced in the body and an ex vivo nethod in which

flavocert alinderpes ofercel 41 #15i h@kege it O By HHOBN: BNE Bolymers

such as polyvinylpyrrolidine; preservatives such as low
molecular weight polypeptides, base forming counter ions,
benzalkonium chloride, benzoate, salicylic acid, thimerosal,
phenethyl alcohol, | methylparaben, propylparaben,
chlorhexidine, sorbic acid, and hydrogen peroxide; solvents
such as glycerin, propylene glycol and polyethylene glycol;
sugar alcohols such as mannitol and sorbitol; suspending
agents; surfaétants such as sorbitan ester, polysorbates
including polysorbaté 20 and polysorbate 80, Triton,
tromethamine, lecithin and cholesterol; stability ennancing
agents such as sucrose and sorbitol; elasticity enhancing
agents such as sodiumchloride, potassiumchloride and mannitol

and sorbitol; transport agents; diluents; excipients; and/or



DNA is introduced into the cell ex vivo, and the cel
is returned in the body. For exanple, in the case
where the gene therapeutic agent is adm nistered by
the in vivo nethod, it is gdm nistered through an
appropriate adm nistration route such as through a
vein or artery, under the skin, into the skin, or into
the nmuscle according to the disease, synptons or the
like. Further, in the case where it is adm nistered

phdymd deut Nc¥l VR IRIRGE s . th@kgsengdﬁtﬂg'iéﬂe%rh&uﬁge@: | hese
generally fornul'ated as an injection, however,

suSonIRal y M%Mﬂéﬁumap%@qesd ‘}%f rf%%q_gﬂ from 0.01 to
Further, in he case where it iIs

1041 POSOTE o 0F: SRIbr s-Lrakan) ggégﬂs §SUEN 185 e the

Sendal V|rus of il a
LPoS o) aratd.on su as. .a Spenlon
weJ[ P{’ |} zee[j%glgen:Slggrecacl(r:Een rljfrﬁo Séﬁcéﬁrﬂé{f&jln the
hilized e nucleot| e_sequ
artionp & n?arla ST Sttt 655?? %rwq%h% o the
h t he nucleot sequence represented by SEQ 1D NO
b %Tm%C% %‘ﬁ% PR td g é’&ﬁpﬁéauéé’a‘ §PeSGLES Pédthe
,antlsense therapy. An anti sense nol ecul e can be used
d15R23E BRACC RRPEACHs HhpOsEd Fereimainiy tar Hiaont 25 e apBbied
nucl oetides and is conplenentary to a part of a
OT nife$ ebt¥¥e sequence selected fromthe nucl eotide
sequences represented by SEQID NCS: 1 and 3 in the
SequEtte eX¥GiPigpor arst ablreibNA der i vdte vephhenaoéudical
such as a phosphorot hi oate, nethyl phosphonate, or
compy phol pmomavepe vani teet Hermeofof o aigtabl ec RNAsolid. An
derivative such as 2" -0-al kyl RNA. Such an antisense
apomdecis e carcheientr educest-riat omaycekl iy sctath®wdwater
known in the technical field of the
physiclogical saline, an artificial cerebral spinal fiuid or
other substance commonly used for parenteral administration.
Further, neutral physiological saline or physiological saline
containing serum albumin can also be used as a carrier. The
pharmaceutical composition may contain a Tris buffer of pH 7.0
to 8.5 or an acetate buffer of pH 4.0 to 5.5 which ‘may be
supplemented with sorbitol or another compound. Examples of
the pharmaceutical composition of the invention include a
pharmaceut_i_cal composition containing the anti-Siglec-15
antibody and a pharmaceutical composition containing the
anti-Siglec-15 antibody and at least one therapeutic agent for
a2 bone disease. The pharmaceutical composition of . the

invention is prepared in the form of a lyophilized product or

a liquid as a medicinal agent having a selected composition



i nvention, for exanple, by injecting an extrenely
smal | anmount of the antisense nolecule, by formng
the nolecule into a |iposonme capsule, or by
expressing the nolecule wwlh the use of a vector
havi ng an anti sense sequence. Such anti sense therapy
is useful for treating a di sease caused by excessively
increasing the activity of a protein encoded by the
nucl eoti de sequence represented by Sequence TD NO 1

andr a3 regtheeSequencey. Li stheg. plalfhiesut achet hosnpiss Ntgion
a doubl e-stranded short RNA (siRNA) can al so be

corexEiidd kad é@neslgmecwseé@@ﬂ%@,apdl 8AdaSYadRaceutical
2001, vol. 15 pp. 188-200) For exanple, siRNA

cordisd NStorSi gbsF 2181 4ENE HeS ﬂ@%f&@@dmgmq%%%@ I HP at

a cell according to"the nethod described in

leé@FQﬂﬁnEhe* %Q% g%%%rQBQUébgo?ﬁgﬂtbgﬂg ﬁe?gggl%sm can

met abol i ¢ di ease compani e y Overexpressron o
lLe e e Ex Her ei naft er
> TSR o P BEPA - ha L St oo

ox ¥ U4 refep~nce to Exanpl es, however, the invention is
%ﬁ ﬁan$% tHer2io °RBt e that the respective

openatlons ard| ene mani pul ation in the

7ol 018 RO SERG o (e & U8 S TarFi M TBEcoRdFRG 66 £A8 be
net hods described in "Ml ecular = C oning (WW|tten by
Prepaffitok, 19T , FPPESORSIEL F. éﬁ@l%ﬁ.uéﬁteon T. for

publlshed by Col d Spring Harbor Laboratory Press in
gasggpynte gyt ricnl £RE og&de Bf tyEPRgh CeiRteRenanE §tagailrabl eThe

reagents or kits, performed according to the
ConRtidcos éﬂﬁhcm@mQQRﬁnﬁqionEyéhphe preprpréssnoncefl be

human Si gl ec-15 gene in giant cell tunor tissue
determined depending on the administration method. As the

affinity of the anti-Siglec-15 antibody contained in the
pharmaceutical composition of the invention for Siglec-15 is
higher, that is, as the dissociation constant (Kd value) for
Siglec-15 is lower, the anti-Siglec-15 antibody can exhibit
its drug efficacy at a lower dose for humans, and therefore,
the dose of the pharmaceutical composition of the invention
for humans can also be determined based on this result. As
for the dose, in the case where a human anti-Siglec-15 antibody
is administered to humans, the antibody may be administered
at a dose of from about 0.1 to 100 mg/kg once per one to 180
days.

Examples of the dosage form of the pharmaceutical
composition of the invention include injections including

infusions, suppositories, transnasal agents, sublingual



A giant cell tunmor ((33CT) is histologically a bone
tunor with a | arge nunber of osteoclast-Iike
mul ti nucl eated giant <cells arising and is
characterized by clinical fiindings of osteolytic bone
destruction (Bullough et al., Atlas of Othopedic
Pat hol ogy 2nd edition, 17.6-17.8, Lippincott WIIlians
& W1 kins Publishers (1992)). An expression profile
anal ysis was performed for an EST probe (Affynetrix
ageGae G pekr ki3 priobap2db86hak: nmanufactured by
Affymetrix, Inc.) having a nucleotide sequence
partially overlapping with that of human Sigl ec-15
gene in CGCT tissues using the database (Cenesis 2006
6. Relgase §39)an9§tPgna pe Loglfg Eﬁ%st 2 dher, - an

expression profil ysi s was "al so perforned for the

EST éﬁggg§§7éﬁ%o§%%%n£Affyqﬁug'%ngg voh }{}lﬁgés)a drug

prob manuf act ur ed fymet ri

A¢f r n Ul33 r
de G A Sro L o ey &&%Por%lx,f‘ Bre S aifrs fox
a key role in differentjation. into osteoclasts,
oo G g SRR RECATT YHstiot b BOotET Y HEY GRS, o 65815
99 202450, s _at, manufactured by Affynetrix, Inc.) and
SUCTRAP MTAIIS Bt 5O T pr M Y133 PrBBed2pygBsaEhod and
manuf actured by Affynmetrix, Inc.) which are mar ker s

is pePadi 9t EPERCIAMNIIRCT it BOMBSEBECTakER of IcdpntlysipBibits
in the same manner. Wen the expression |evels were

Or Eghparadte ANty A3Z ¥hdesC aFthoEhHEl obopendisgues, alkigand,
cases of GCT tissues and 16 cases of bone tunor

2 qo5zeesr obher tthdn GEF dnt swampiéveafedudhata compound, a
transcription of RANK and RANKL is specifically
pratexsmsethibitohe s€CT inigs e sacoapaied IW tdydnt tWieich has
normal tissues (Fig. 1-A) On the other hand, in the
aldesonky thevt disseesoot tiee tbaReSCIs well known. 2Also in a
three-dimensional structural analysis of Siglec-15 of the
invention, a generally well known method such as an X-ray
crystallographic analysis or a nuclear magnetic resonance
method can be used. Further, in searching for a substance which
inhibits the function of Siglec-15, drug design utilizing
computer-aided drug design (CADD) can also be effected. As
aﬁ example of this case, a low molecular weight compound (WO
99/58515) which inhibits the action of AP-1 and is expected
to be a novel genomic drug for treating rheumatoid arthritis
and the iike are known. By virtue of such a method, it 1is
possible to obtain a substance which inhibits the function of
Siglec-15 by directly binding to Siglec-15 or by inhibiting

the interaction between Siglec-15 and other factors.



in which an increase in bone resorption is believed
no: to be always caused, trans criptior_ of RANK and
RANKL was |ower than in GCT, and therefore, it was
suggested that GCT providegran environnent in which
osteocl ast formation and activation are pronoted.
Further, when the expression | evels of genes of
cat hepsin K and TRAP were conpared, the genes were
transcribed at a high level in GOT (Fig. 1-B), and it
vas reiggest ethi bt e - achBbAEmBHADEE 10k QRO aS¢ Bypeptide
havi ng a bone resorption activity arise. S|n1lar¥y,
withhQRiERe: R ANSErd N1 0R £l ENEl 5 PIn Sl Gh @Gl 1 HRNE B Srher
conpared, it was reveal ed that the gene was X
{ANSCT | i,ah | eyel .specificallyczin in the_.
séﬁe gn%%%gpggé%?ﬂg§$ggpégtfv% ﬁ%h%%gRA L, ca ﬁe&ﬁﬂwtne
: TRAR gene Fig.,2), . -Fromthese results, it .
i AT R Sorirabhuar P TREUREE A i b e e
pat hol o i n i ch_bone, resorpLio is_increased as
Wh4§§ﬂr§ﬁﬁ?% %ﬁgﬁ% %?t%&%r%c?FgﬁlaﬁeFaﬁér RNA from
e-derived matur osteocl asts a) Muse .
DEt ETREFTE] tCBF | ST FVISEE T IATESER Lngdudes a steo
TIB-71) were prepared at 4.5 109 cells/m in a-NMVEM _
of REdPIMPIcBNt BT hitHg® DY AL HavitreceBEARE Theh Siglec-15
resulting cell preparation was put in a 75 cnR flask
andyel@ RN dsPro&fd thivmash RARKIS teafdbaeculdd bjs such a
PeproTech Inc.) was added thereto to give a final
me {E§ite e AOTatixempdfe . 4@ ngthd andwhhehcehtsinedeSiglec-15 is
cultured for 3 days in a 002 incubator. Further, the
usegulangr iafd 1 naittshguir thiecadidint | @h @ fphwreim RANMKE n@sthereto
performed in the sane manner. After conpletion of the
is paktormeg, chhebé¢ at:admiRANA W&x$. One specific example of the

WO

nou
non
I

method will be described below. A seqguence composed of six
histidines as anaffinity tag is fusedwith Siglec-15 to prepare
a fusion protein, and the resulting protein is incubated at
4°C for 12 hours along with a cell extract solution (a fraction
passed through a nickel-agarose column after charging the
column with a cell éolution), Then, another nickel-agarose
carrier is added to the mixture and the mixture is incubated
at 4°C for 1 hour. After the nickel-agarose carrier is
sufficiently washed with a washing buffer, 100 mM imidazole
is added to the mixture to elute and purify a protein which
specifically binds to Siglec-15 in the cell extract solution.
Then, the purified protein is analyzed to determine its
structure. In this manner, a protein which directly binds to

Siglec-15 and a protein which does not have an activity of



extracted from RAW 264. 7 cul tured under the respective
conditions using a total RNA extraction reagent

(1 SOGEN, manufactured by N ppon Gene Co., Ltd.)
according to the protocol gattached to the reagent.
The collected total RNA was stored at -80C. b) Wen
mouse bone marrowderived primary cultured cells are
cultured in the presence of active vitamn D3, a |arge
nunber of TRAP-positive nmultinucleated osteoclasts

biredi {Jakahashi 1 set 0 (19 A
* 1311?1382) BAégallg é)ﬁ n%‘b‘fﬂdgfﬁ%ﬁebggéso <t 85@gjks s Y

foﬁr\ﬂrﬁ?%‘ %:%% @é{ %@Lrt\ﬁ' %ﬁ%rgltél g\CQQ QnsH}QQSE_t {:h directly

anest hesi a a the f r i bra were resec

bi geE)§P§ie%.§§Q§§1%@r§u£$?9¥$hen ch“é%%e; nuﬁygﬂnagﬁod

emur or-"tibla were cu
.. cont-ai hin Bi’f et al _bovi ne seru S |m L
it %ﬁeaibsoongogﬁ,é Sﬁ%gfalrl oxm %/]r??'ljgrémﬁé{r‘?gla ) ﬁtg n%loL_twno
%% on, need| e and bone marrow cells were

asscab‘f I erct At yek?mt‘?]es%%ra%?a}éeﬁ%ngV\)ésa%Bu% SHEMRgelan

cells were prepared at 5 x 106 ceIIs/n1 in a-MEM

celfgtti SO D nthgl 1090 F et AM1BEH R §BESM TERECTS.

resultlng cell preparation was plated in 60 wells of

a 96-fnefl G eCt 2 1660YNG | Prafeiactilveclyi cagesthy or

(manuf actured by Sigma Co. , Ltd.) was added thereto
ingiF&fi ey anfeparteoncentigtiesn 16f 19 optalimegl p tarig mdwener,
_cells were cultured for 8 days in a C02 incubator.
thergiNfercan e audgdirimgwictthioenal hecoekehinono Hfz astdsreance

vitamin D3 was perforned in the sane manner.
whilaici dehiblity, tthee hetdénactiepl acerwenin abtigaddi-tEormef the

active vitamn D3 were perforned on days 3 and 6.
parfirer-eapreteihhe tpadti RNAewag, ext rags 2o f Hedtlie ceddween
Siglec-15 and glutathione-S-transferase is prepared and bound
to a microplate covered with an
anti-glutathione-S-transferase antibody. Then, a
biotinylated partner protein is brought into contact with the
fusion protein, and the binding of the partner protein with
the fusion protein is detected using streptavidin-conjugated
alkaline phosphatase. When the biotinylated partner protein
i1s added, a test substance is also added to select a substance
which promotes or inhibits the binding of the fusion protein
to the partner protein. By this method, a substance which
directly acts on the fusion protein or a substance which
directly acts on the partner protein can be obtained.

In the case where the fusion protein binds indirectly

to the partner protein via another factor, the assay is



cul tured under the respective conditions using a total
RNA extraction reagent (ISOGEN, nmanufactured by
Ni ppon Gene Co., Ltd. ) according to the protoco
attached to the reagent. The collected total RNA was
stored at -80C until use. Exanple 3. Acquisition of
sequence of open reading frane (ORF) for nouse
Siglec-15 a) Synthesis of first strand cDNA To 1 g of
the total RNA produced in a) of Exanple 2, 11| of 1
perdddridNasen | tRAAplelse@fcel QX DNaseckhufiter 10211 extract
(manufactured by Invitrogen, Inc.) were added, and
solilienn thént 44mahgvehuge %@%obtouggttEQSlgégeymgﬁéﬁgc}s a
After a reaction was allowed to proceed at Tt'oom

po §a5§kg}§.§fita1}%g g af 0l %@1 b@t%lﬁtcees wth t et kna f a%% ronr\l/I EP %—2‘5%%30 Limay

reto and the resulting mxture ~“wa

5 or.-10 mnutes. Fromthis solution, an 8 ul
al%%f%%u)egﬁ% (gken, and 1 ul of 50 uMoligo (dT) 20

pringer and 1 uJﬁ of _ 10er34 dNTP vverg added thereto, ,

and “(HE T éurti hSnFXi ard e Wad e8P REdGRET FBFTsProtein

m_nutes and then incubated in ice. To this solution,
has, the GCtd 5 RP T HFFC (e i iR 92 9h3igbeenl S, it
. Inc.), 4 ul of 25 MM MWC12 , 2 ul of 0.1 M )
1S JPeATOPhFeitCol SCCHR &f FRRSEAR BRI UGt RNaseseful4@s a

Wul, manufactured by Invitrogen, Inc. ) , and 1 ul
thegRrsiierScanst/ a0 IPrewaiersee t rageet i pfase d@00rill , bone
manuf actured by Invitrogen, 1Inc.) were added and the

me Hadtcdl 1 s7ol e Swanbyoughthevapouic anitwer paeveattiveregent
was allowed to proceed at 50C for 50 minutes, the
fomi xtteepwass heated catd i85C for ab tdgutestand Ehenoying an
incubated in ice for 1 mnute. Thereafter, the
expmoduire: waststored @dte Si2QlE@c-15 gene as described above.
Further, in the case where the obtained partner protein has
an activity of inhibiting the function of Siglec-15, it is
possible tTo use a polynucleotide encoding such an inhibitor
in gene therapy for abnormal bone metabolism.

Such a polynucleotide can be obtained by, for example,
analyzing the amino acid sequence of the identified inhibitor,
synthesizing an oligonucleotide probe encoding the amino acid
sequence, andperforming screening of a cDNA library or a genome
library. Further, in the case where a polypeptide having the
activity of inhibiting the function of Siglec-15 is derived
from a randomly synthesized artificial peptide library, a DNA
composed of a nucleotide sequence encoding the amino acid

sequence of the peptide is chemically synthesized.

In the gene therapy, the thus obtained gene encoding the



b) PCR reaction digonucl eotides having the sequences
of : 5" -agaa-tccac CATGGAGGGG TCCCTCCAAC TC-3
(i gl ec- 15- EcORI kozak-F:. SEQID NO 5 in the
Sequence Listing) ; and 5 f,cfgccgctcga gTTATTTCTC
ATGGTGAATG AC-3' (nBiglec-I-5-Xhol-R SEQ ID NO 6 in
the Sequence Listing) as primers for anplifying the
ORF cDNA for nouse Siglec-15 by PCR were synt hesi zed
according to a common 103 procedu;e. The PCR mgsthe
[ i nati.o rimer.s an
ln%ﬁ%ﬁ?%??%hgzg%%ﬁ%§f§iggqﬁlg?gf'%%fm?§ pdzyﬁéﬁgsgeCtor and
ctur Lavit nc accordin
* e %#o%fééﬁ%fe Hrié oridi irons. for- %nmfw "Eyerer che
reé’@fi%r%tegec% bln&nat YI:IUé E_tvf%zﬁtl?@e:%} ! pg14at ng{%%b’ gjrfghe patient,
55C for 0 5 mnutes and 68C for 1.5
" A ﬂﬂtgjd DRSS ST IAT 4545 Fed s PePCowEd Bypdhanragons to
_.at_68C for %_n1nutes and incubating at 4C. c) Coning
InRIRiT SeRRS dpéEPEETTHE “PCR r 8a6t EbAredbuei onreatment
talned in b) and pcDNA3. 1(+) vector (manufactured
andf 4 RYEVEBGERD PAEDRawtaE braatmet abbhismestn bet to@nlized.
enzynmes (EcoRl, Xhol), followed by colum
pur S @419 orod Mrfd inkerdug i higgases ne adtd maparas c agent into
performed according to a conmmon procedure.
a Cedéherithia sofen®dHHmTE femsnetthansimed wWithlt Wector or
resulting vector and plated on a plate containing
a ngrpivdiddl rgerfr ormdhef ¢ huscobbai aef Gscheeigchia col i
col oni es, transforned Escherichia coli containing the

nou@aaﬁlpgleeaCeiSﬂ'paC BRIAS. tfam s ﬂéﬁ%tqld’é@ﬁsh |aa(r§§_ialT\h§ctor

entire nucl eoti de sequence of the ORFE c I nserted
incilnide thensdticd nedl phasgt g vag an@m@%@l%&% & Ny eco1s
sequencer,

inhibitor or a mutant thereof into a DNA virus or an RNA virus
such as a retrovirus, an adenovirus, an adeno-associated virus,
a herpes virus, a vaccinia virus, a pox virus, a polio virus,
or a sindbis virus to effect gene transfer. Among them, a
method using a retrovirus, an adenovirus, an adeno-associated
virus, or a vaccinia virus is particularly preferred.
Examples of the non~viral gene transfer method include a method
of administering an expression plasmid directly into the muscle
(a DNA vaccination method), a liposome method, a lipofection
rethod, a micrcinjection method, a calcium phosphate method,
and an electroporation method. In particular, a DNA
vaccination method and a liposome method are preferred.
Further, in order to actually use the gene therapeutic

agent as amedicinal agent, there are an in vivo method in which



and as aresult, it was found to be the sequence
represented by SEQ ID. NGO 3 in the Sequence Listing.
Thi s nucl eoti de sequence was the sane as an ORF
coding region of a predictegf sequence registered in
NCBI GeneBank dat abase as "nobuse CD33L3" (accession
nunber: XM 884636), and further, the am no acid 104
sequence (SEQ ID NO 4 in the Sequence Listing)
encoded by the nucleotide sequence was 100% i dentica

, ke Leted,am ] eq e e Jrouse
* B R S e 80 MR AL D e

; anyl ng. S st go t.differentiation,
T e PR a5 e 55 F0 8 G BF A hedbofanimen anc =
I . ' .0r. b)), of anple 2, 1.1 of 1 ul
o oo 4 5o 1 ok i i 787 EnGAf Ack G BaEned
inby Igééagogen, Inc.) were added,. and then, the final
vor 5 brought to 10 I with H20. After a reaction
was al|lowed to proceed at roomtenperature for 15
m nut®s SXFTR Sol L DERENF R A MRS SOBCEE 1 SPEEGRaWE ichagent
. _resulting mxture was heated at 65C for 10 m nutes.
15F?%ﬂ%?h?ge§8ﬁuPWbﬁ¥W%ﬂJB vival mgtiordwas it akenadmndistered
of 50 Moligo (dT) 2G prinmer and 1 | of 10 nM dNTPs
Chiph @ RfaPR PRt ate ihestestionngont &t smeh masthrough
heated at 65C for 5 minutes and then incubated in ice.
a VFg-i Wit agelayi,omnazd tofe $Gix,Rinbuf tee ckanyf act ihed the
by Invitrogen, Inc.), 41 of 25 MM MWCA 2, 2 | of 0.1
nu ¢l elackioothingi toltheldide @ e RNase ot birtidre (RNaseOdrther,
40 U I, manufactured by Invitrogen, Inc.) , and 1 |
in dfheSupersortiqte 111 ig evisei $tanserbpt ase {200: b phethod,
manuf actured by Invitrogen, .Inc.) were added and the
the oyahevaherepsas iy oughtct 9 s2Qdner A1 Er £8rh8AGELAN a5 an

was allowed to proceed at 50C for 50 m nutes,
injection, however, a commonly used carrier may be added as
needed. Further,jjlthecasewherejj:isformedintoealiposome
or a membrane fusion liposome (such as Sendai virus liposome),
it can be formulated into a lipdsome preparation such as a
suspension, a lyophilized agent, or a centrifugally
concentrated and lyophilized agent.

A nucleotide sequence complementary to a full-length or
partial sequence of the nucleotide sequence represented by SEQ
IDNC: i or 3 in the Sequence Listing can be used for so-called
antisense therapy. An antisense molecule can be used as a DNA
which is composed generally of from 15 to 30 nucloetides and
is complementary to a part of a nucleotide seqguence selected
from the nucleotide sequences represented by SEQ ID NOS: 1 and

3 in the Sequence Listing or a stable DNA derivative thereof



the m xture was heated at 85C for 5 m nutes and then

i ncubated in ice. 105 By using the thus produced
singl e-stranded cDNA, real-time PCR was performed on a
conbi nati on of the follow primers and
fluorescently | abel ed probes (TagMan probe, o
manuf act ured by Applied Biosystens, Inc.). Conditions
for real-tinme PCR Priners for anplifying nouse

Si gl ec-15: 5'-tcaggctcag gagtccaatt at-3

' =15-F; . JD NG -7.in the Sequence - ;
suclg_lﬁ_;ﬂ}\éi' %Hg%gnégp%pglgggvégg%lt?hgg_pg&s théjélat%et,_ T morpholino

ST .9l ec- 15-R__SEQ lg'Ng%i ﬁ in the Sequence h
d“fﬁé??%%§8$%a %ﬁ%groﬁg for G i RYPno E*%?Eg?%-fﬁ%ﬁl as
, 5. - { gagcca gat gagtcct ccaggcca- TAVRA-3'
2 YQ?ﬁ{EQ}SﬁQ%-I pﬁ%o%@: Ef?@ﬁﬁf?°£%¢¥ﬂ?HE“S&@uéﬁeéOduced
._Listin Primers for anplifying nouse L32 ribosonal :
N 6t ST BY - diEytt e Raghe atka gechnicagMEaedg- pE the
. SEQID NQ 10 in _the Sequence Listing) and .
INEEN T P Yachltt §F At dtjga NAGSTineTgMen Boee 1 BEQAID Adbunt
11 in the Sequence Listing) Tangn_prpbe for ‘
of detectRhgSABESe Mo32 TUlsosomnl fprotepnithe molecule into a
5' - Fam aaacccagag gcattgacaa cagggt gc- TAMRA- 3'
LiRompmen ISP priohe oSEQ EBON@ssi2g nhsheoSequerceith the use
Lis-::in_g) 106 A real-tine PCR anal ysis was
of perterhed bsivigica areabntimense sequence. Such antisense
therapy is useful for treating a disease caused by excessively
increasing the activity of a protein encoded by the nucleo=ide
sequence represented by Sequence IDNO: 1 or 3 in the Sequence
Listing.

Further, a method using a double-stranded short RNA
(siRNA) can also be exemplified (Genes and Developments,
January 15, 2001, vol. 15, No. 2, pp. 188-200). For example,
S1RNA against Siglec-15 gene is prepared and introduced into
a cell according to the method described in the document,

whereby a therapeutic agent for a bone metabolic disease

accompanied by overexpression of Siglec-15 can be prepared.

[Examples]

Hereinafter, the invention will be more specifically
described with reference to Examples, however, the invention
is not limited thereto. Note that the respective operations

regarding gene manipulation in the following Examples were



PCR system (ABlI Prism 7700 Sequence Detector,

manuf actured by Perkin El nmer Japan Applied Bi osystens

Di vision) under the following conditions. In the

reacti on, TagMan Uni versal JgCR Master M Xx

(manuf actured by Applied Biosystens, Inc. ) was used.

First, distilled water was added to 25 pnol of each

primer, 8 ng of single-stranded cDNA and 10 pnol of

TagMan probe to bring the final volunme to 25 |, and
petheime@5atcotdTaghan tHRl vRtsald PER MsieEed M X YWaSiecuiar

added thereto, whereby 50 | of a reaction solution

Clavasn@r epatiedentBl SIBAddon ssol it { o5-Mas . heatedvati o+
50C ?or 2 m nut eg and then heated at 95C for 10 rarLs,

T. MR 18Sh e%f‘ggtd‘kﬁ &AM s ubkestet Loy ég 8&?2‘%’%&@ Y1989,

cycles of "95C for "0.25 m nutes and
r 11 c ng c £ PeR A a! é X
or Berter rea Tnar et s Efre (ETL LR AR TedBinsr armuice
' -1 t by, . th [
P R R T 202 T b BB a ChPordi fTAD & R

the expression | evel of the Siglec-15 gene

significantly increased in both cases where
£ ostpgcmﬁs wer e, indgced b% addi ng RANKL t o RAW 264.
*3Bmd PRI TP Rt SPUWRRR SiAdBced- byeRAdiRgIAeRT veell

vitanmin D3 to nouse bone marrow derived primry
tunad tute®el Is (Fig. 3). b) RAW264.7 was prepared at

4.5 104 cells/m in a-MEM nedi um containi ng 10% f et al

bovith@1§8fufiflanBunpe (@St tindisdelJogireparat banwasumor

put in a 75 cn® flask at 10 m/flask, and then, human

w1 EANKLL g een ofuadaan exf s Repr bTechl 1 ke . ulasnadiedt4@7giant

thereto to give a final concentration of 40 ng/m . The
celcd |arigwere zullt usedhborchexlize? andRimdays! | AivdHKPs of

i ncubator. Further, the culturing wthout the
ostamidittiion GbnkumdrsRANKE iwas peufioomed et al., Atlas of
Orthopedic Pathology 2nd edition, 17.6-17.8, Lippincott
Williams & Wilkins Publishers (1992)). An expression profile
analysis was performed for an EST probe (Affymetrix GeneChip
HG-UX33 probe 215856 _at: manufactured by Affymetrix, Inc.)
having a nucleotide sequence partially overlapping with that
of human Siglec-15 gene in GCT tissues using the database
(Genesis 2006 Release 3.0) made by Gene Logic, Inc. Further,
an expression profile analysis was also performed for the EST
probes for RANK (Affymetrix GeneChip HG-U133 probe 207037 _at,
manufactured by Affymetrix, Inc.) and RANKL (Affymetrix
GeneChip HG-U133 probe 210643 at, manufactured by Affymetrix,

Inc.) whichplay a key role indifferentiation into osteoclasts,

and for cathepsin K (Affymetrix GeneChip HG-U133 probe



in the sane manner. After conpletion of the culturing,
the total RNA was extracted from RAW 264.7 cul tured
under the respective conditions using a total RNA
extraction reagent (ISOGENgg manufactured by N ppon
Gene Co., Ltd.) according to the protocol attached to
the reagent. The collected total RNA was stored at
-80C. To 1 g of the thus collected total RNA 1 41 of
1 Ul DNase | and 1 | of 10 x DNase | buffer

20 2AaNyf At ur ed by 5 deiMidy oggn at gﬁﬁé*%ﬁe &%%eq %H&ZCSERAP

them, the final vol une was to 107

A A S8 P O, s

t her. the_resultin -was heat ed at
Af§¥¥¥%i D mnutesn EFSHF?ﬁkgggg%afl%thg e%t+atl°n into
aI| uot was t 1 of 50 Moli dT) 20 pri ner

os*eo ﬁts dﬁﬁiﬂ%%ﬁ%%esme?etgadéath@FgP T-and the

res | t m xture was heated at 65C for 5 ninutes_and

theﬁ”ﬁ CUBAt BUPFRSF 08N HorT PP et mwreczamom 19 gases

. RT buffer (manufactured by InV|tr08 Inc.) , 4 | of

of ISIRRMGENS t2SSUSES 012 WRERBhPSt REEI taassu@Sgan@fw cases

RNase inhibitor (RNaseOQUT, 40 U, manufactured by

BRAS rogedt tipguss amdel Fheh SGTer sdr iwsts Iudvaahast sehat

transcriptase (200 U, manufactured by Invitrogen,

trﬂﬁﬂ?leMﬂﬂgl&&H@@NéhdnﬁthmﬁB igsotmbcyblaabl wasnbreaght in
to 20 |. After a reaction was allowed to proceed at

the5@CT ftors Be sricomres e d hethiixt the masmakatiesats (85€.fbrA) .
5 mnutes and then incubated in ice. By using the thus

On phedwcée simgld- s andedaiNA undeal +44wes RGRieWSthan GCT
performed on a conbination of the follow ng

in which an increase in bone resorption is believed no:z to be

th

)

always caused, transcription of RANK and RANKL was lower than
in GCT, and therefore, it was suggested that GCT provides an
environment in which osteoclast formation and activation are
promoted. Further, when the expression levels of genes of
cathepsin K and TRAP were compared, the genes were transcribed
at a high level in GCT (Fig. 1-B), and it was suggested that
a large number of osteoclasts having a bone resorption activity
arise. Similarly, whern the transcription levels of Siglec-15
gene were compared, it was revealed that the gene was
transcribed at a high level specifically in GCT in the same
manner as the respective RANK, RANKL, cathepsin K and TRAP genes
(Fig. 2). From these results, it was suggested that Siglec-15
is associated with human pathology in which bone resorption

is increased as GCT.



primers and fluorescently |abel ed -probes (TagMan
probe, manufactured by Applied Biosystems, Inc.).
Conditions for real-time PCR Prinmers for anplifying
nouse cat hepsin K 5 -ggcagsbttc cagttttaca gc-3'
(TaMntatK-F: SEQ ID NO 13°In the Sequence Listing)
and 5'-gttgttctta ttccaagcca ag-3' (TgM ntatK-R SEQ
IDNO 14 in the Sequence Listing) TagMan probe for
detecting nouse cathepsin K. 5'-Fam at gt gaacca
tgcagtgttg gtggtggg- TAMRA-3' (TaM ntat K- probe: SEQ I D
NGO 15 in the Sequence Listing) Priners for t .
| fyi use TRAR: 5' -gaagttcccc aacccttact ac-3'
Ex Bl A RS B AGPTe HIP PReTBeRcEorrserngn ture
and . 5' -aactgctttt tgagccagga c-3'" (TgM nifTRAP- R SEQ
Os‘i%’msﬁ in the Sequence Listing) TagMan probe for
detecting nouse TRAP: 109 5'-Famttgccagtca )
gcaf&chﬂggéeﬂ@EEFyﬁmlgved(q%MFn_ 2BfoBe{ABEQAL) . No.
118 in the Sequence Listi n%) Primers for
TIBQ% 10

¥ TR TR PotRerelgiecd 1B 510f caghts bay fagrckEMt medium

at-3'" (TgMntGiglec-15-F. SEQID NO 7 in the Sequence
confatnriRg avd %ergét ceagtee grrmaotgt clha t 8sulting cell

(TaM nBi gl ec-15-R SEQ ID 2I\IO 8 in the Sequen_ce
prepafampgdn was put in a 75 cm® flask at 10 mi/flask, and human
RANKL (manufactured by PeproTech Inc.) was added there=c to
give a final concentration of 40 ng/ml, and the cells were
cultured for 3 days in a CO; incubator. Further, the culturing
without the addition of human RANKL was performed in the same
manner.

After completion of the culturing, the total RNA was
extracted from RAW 264.7 cultured under the respective
conditions using a total RNA extraction reagent (ISOGEN,
manufactured by Nippon Gene Co., Ltd.) according to the
protocol attached to the reagent. The collected total RNA was
stored at -80°C.

b) When mouse bone marrow-derived primary cultured cells
areculturedjjlthepresencecﬁfactivevitaminD3,alargenumber
of TRAP-positive multinucleated osteoclasts arise (Takahashi
et al., Endocrinology, (1988) 122, 1373-1382).

A male ddY mouse at the age of 8 weeks was euthanized

by cervical dislocation under ether anesthesia and the femur

and tibia were resected. After soft tissues were removed, both



TagMan probe for detecting nouse Siglec-15:
5'-Fam attt gagcca gat gagtcct ccaggcca- TAVRA- 3'
(TgM nSi gl ec- 15-probe: SEQ ID NGO 9 in the Sequence
Listing) Primers for anplifying nouse L32 ribosoma
protein: 5'-aagaagttca tcaggcacca gt-3" (Tgm nlL32-F:
SEQID NGO 10 in the Sequence Listing) and
5'-cttgacattg tggaccagga ac-3'" (TaM nlL32-R SEQ I D NO
11 in the Sequence Listing) TagMan probe for
enditEL Y FESe 32 iH:ROSRITA RFOLeIN: ~MEM med
5' - Fam aaacccagag géattgacaa ca&Qgtéc-TRbﬁRJSQ MEM ‘medium
corlJoM 2y QR85 1SEQ L L e sgequence., ~
Listing) A real-tine Pgh aﬁgﬁ%@ﬁ%%waglggr#g?&ggougpngoone
2-dealst P : ABI_.Prism 7700 Sequence
M3 et ector ,g@mg%fggﬁjﬁg%% Wi ﬁi%gnéf%?ej &F AR Pegdle,
' e, PLyision) under the follow ng conditions.
g R R P S TRk R NP verSal PERFTIOS NHSPEF AW go1ls
manuf.actured b i ed Bi osystens, nc.)

. was used. .
YEE TS ?“%é%tfh?e%%ﬁggeveﬁﬁspﬁa 88eto0235°prroll Oof cehéh/ml in
B Ter 8<§9—0f singl e-stranded cDNA and 10 pnol of
”@&R}Eﬁ‘lb@o% t O BRE N § A& TRILNRPV {of AT Uy 25hie ramdlting
_then, 25 | of TagMan Universal PCR Master MXx was
ce Ly BEF PG S8 e PeBy 501l 6pfwebly exlotd Gf-weldt pdate at
was prepared. This reaction solution was heated at
1005pt/vel 12 andwras wnd itteern heat ehrat f Q561 fed B0Sigma Co. ,
_ Mmnutes, and thereafter subjected to 40 tenperature
Licpycwas @ddedgbietrer- o0 t25 giivieukesinnd 606ckatrition of 2 x
_ginute", whereby a real-tinme PCR anal ysis was
10 pénfondede tatldentad bylttited expressyond evsl, DicaiN» .
for each gene was corrected by the
Further, the culturing without the addition of active vitamin
D3 was performed in the same manner. Incidentally, the medium
replacement and addition of active vitamin D; were performed
on days 3 and 6.
Thereafter, the total RNA was extracted from the cells
cultured under the respective conditions using & total RNA
extraction reagent (ISOGEN, manufactured by Nippon Gene Co.,

Ltd.) according to the protocol attached to the reagent. The

collected total RNA was stored at -80°C until use.

Example 3. Acquisition of sequence of open reading frame (ORF)
for mouse Siglec-15
a) Synthesis of first strand cDNA

To 1 pg of the total RNA produced in a) of Example 2,

1 pl of 1 U/ul DNase I and 1 pl of 10 x DNase I buffer



expression | evel of nRNA for L32 ribosomal protein. As
a result, the expression | evels of cathepsin K and
TRAP genes which are known as marker nol ecul es for
osteoclasts significantly, jncreased from.day 2 to day
3 after the addition of RANKL (Figs. 4-A B)
Simlarly, the expression |level of the Siglec-15 gene
al so significantly increased fromday 2 to day 3
after the addition of RANKL (Fig. 5) . Fromthese

sul t.s Pt reveal ed that the expressjon of the
(maréﬁlg#ae"c@i%e%ebr?’\g%rivrftecrreoa?se&' g%oﬂpé’r%ﬁ%&d&etdeoépgs?hen' the
. differentiation, and particularly, the Siglec-15 gene
Lina SEssdd SsOEongn: a0 a0 mhtel dh fr-enfifaeiron reaction
stage. Exanple 5. Production of sol uble nouse
wasgiagHowert Loy Breiat e R 688MoReEBRSELYEE Tor 1A panvtak, 1
nucl ei c acid sequence encodi ng the extracellul ar
1l ¢gédmanmif ERBAswasSi gided16hpretei anidsthepreseht edg Myxture
SEQ ID NGO 19 in the Sequence Listing and the am no
waspdict t g @refECt ieredd ménnepseseRten byi SEEQH1D:NEh, 28n 8
in the Sequence Listing. By utilizing such a partia
pl séduencewasotukka, nansel pSi glfes01pMPE DL A EA) Peimer and
produced in a culture supernatant of an aninmal cel

1 uboft hemM &RTPawAPEtiegalHonf, saliubhe rfRUSe ing mixture
Si gl ec-15 gene by PCR digonucl eotides having the

wasSeAnRCE S 10f65% -4e9gAcaad-e 4 tHACAAAR BAYCAYOCEL iy i ce.
cacCcATGGAG GGGTCCCTCC AACTC-3'  (nBi gl ec-15-ECD-F: SE

To ANO s2ilut Dot herSequece ¢i st i?@g})u;f_FMactured by
5' - ggggaccact ftgtacaaga aagctgggtc

InvRECHIAMACC GGHAC- 3" | (B gl %%-%Eg@(ﬁz SEQ 1D NQ 22,
in the Sequence Lls#iggg as priner o anpﬁlfylng
a1 R IRSE Y 91 PG % s RNase inhibitor (RNaseouT, 40 U/ul,
manufactured by Invitrogen, Inc.), and 1 pl of Superscript III
reverse transcriptase (200 U/pl, manufactured by Invitrogen,
Inc.) were added and the total volume was brought to 20 pr.
After a reaction was allowed to proceed at 50°C for 50 minutes,
the mixture was heated at 85°C for 5 minutes and then incubated
in ice for 1 minute. Thereafter, the mixture was stored at
-20°C.
b) PCR reaction

Oligonucleotides having the sequences of: 5/ -agaattccac
CATGGAGGGG TCCCTCCAAC TC-3’ (mSiglec-15-EcoRI kozak-F: SEQ ID
NO: 5 in the Sequence Listing); and 5’-cgccgctcga gTTATTTCTC
ATGGTGAATG AC-3’ (mSiglec-15-XhoI-R: SEQ ID NO: 6 in the
Sequence Listing) as primers for amplifying the ORT cDNA for

mouse Siglec-15 by PCR were synthesized according to a common



extracel lul ar domain cDNA by PCR were synthesized
according to a common procedure. Incidentally, these
prinmers were designed, as anplification priners for
produci ng a gateway entryjgkone, such that an attBl
sequence is added to nfiglec-15-ECD-F and an attB2
sequence is added to n6iglec-15-ECD-R The PCR was
performed using this conbination of priners and the
nouse Si gl ec- 15/ pcDNA3. 1(+) plasm d produced in

préxeapt €. 3 B pdrn Al BECOMElNgst Agathe9MBAbination of
procedure. The conditions for a thermal cycler were

SRrasnd ohé QWNa 8FL&NcD8al AY Alg 84GhfOIA M PYLES 2
prten%ergture cycl e of H%4C forgo.élniﬁﬁtes, 558??%r§8?5ase

(mmms@u}élao @3%@@%@ ik SI'chgtCegé?&gé%ﬁﬁﬁp%%t ed égmmon

times, fol eating at 6 ut'eés an
i in 4 ) . ction_of entry clone b
P RT bRy BE Tedat S Lnt Ty €1 BRETTAL o NAFBR ERES Se as

£ pﬁuse_Sig%gc- 5 _extrace EUL3£ dogmi n. cDNA was
O nteYr at S by tREIEHt Bhay® t ethho NEFRST t RopBRPSrature
I Y l_anbd h it i fi
C.)- €& J[OOIn a:a,apage05| e-specitic o
CY?Q%ocgfbi ﬂﬁg icgﬁogygteni“\’/\ﬁgtﬁlsodéée% 9r the® WHol4ia mgd 68°C
£ ngihod..First” a BP reaction_using BP C onase was L
°her forfredt bet weds t ReP PEREPr dduEi™Ravi hgLapwadt By heating
sequence at both ends produced in a) and pDNOR221
at (pRjuft ur aeibyces nvid rbgenbat hog) awhidl®. i s a donor
vector having an attP sequence. By using this
) rebetin® sBrat PERNABsEKeli ¥hicaceol i  DHL0B was
transfornmed, and col ony PCR was perforned for
dr ugkresiCR aaectlonesq l wnidon ld tsiizee dbfini msemntdspwaNA3 . 1 (+)
confirmed. Then, for a clone confirnmed to have an
vedrer tmanthaatgoedeocy Isvietrogeseqlence anakyskrsaokd with
the total DNA sequence of the
restriction enzymes (EcoRI, XhoI), followed by column
purification, and then, a ligase reaction was performed
according to a common procedure. Escherichia coli DH5a-T1 was
transformed with the resulting vector and plated on a plate
containing ampicillin. From the thus obtained Escherichia
coli colonies, transformed Escherichia coli containing the
mouse Siglec-15/pcDNA3.1(+) plasmid was isolated.

The entire nucleotide sequence of the ORF cDNA inserted
into the obtained plasmid was analyzed using a DNA sequencer,
and as a result, 1t was found to be the sequence represented
by SEQ ID NO: 3 in the Sequence Listing. This nucleotide
sequence was the same as an ORF coding region of a predicted

sequence registered in NCBI GeneBank database as “mouse CD33L3”

(accession number: XM 884636), and further, the amino acid



insert was performed. As a result, an entry clone
which is conpletely identical to the target nucleic
acid sequence (SEQ ID NO 19 in the Sequence Listing)
encodi ng the.extracel [ ul ar gonain of nouse Sigiec-15
protein was obtained. c) Production of expression
clone by Gateway LR reaction An expression clone into
whi ch the nouse Siglec-15 extracellular donain cDNA
was i ntegrated by the Gateway technology (Invitrogen,
NEr € i a p ~~Siterspecific N
ST EennEl ot o S92 L el pr odaeBiery ThEFh fnooded by cne
£ .0 e.entry clone_prodyced in h) .
PO e S R A AP Y e P B e e g amino
ends. An LR reaction usi R_Cl onase was perfornmed
ac %tﬁ%%ﬁ“?h?sogn%$§ ePEré gﬁ@51@MD types of destination
vectors having an attR sequence. Incidentally, as the
destination vectors, two types of destination
veciors: QDONM desi gned such that a V5 epitope tag
EXaii @ % kX*PreSpaghar e "Ridelor ¢ T T I ARaaTP aaty igemouse
insert; and _phlgFc designed such that a human Fc tag
osteoatAel €bifneentirkiannusest -thae FEE wnsene iused.
By using the reaction solution obtained by the LR
reacti 8w, 1 Bscheértitchi atedl RNDiHTOBiucsas 1 hraansfob ned; Egadple
col ony PCR was perforned for the obtained
2, dtuglresi 4t dnfulciDNzas; Bnahdhe alzefoflo nsesNSsdas purfer
confirmed. Then, for a clone confirmed to have an
(mamsBzctwrédh y dorwientogai Zzeln@. Seqeneeicagl ¥sidS tekn, the
both ends fromthe insert side to the vector side was
£imeY gtk W9 BRouRAURRCED 107 SequeRte ARALYSLS oacr
5' -tgcgt gaagg tgcagggcag- 3' %nﬁig?gg%?g-E%D—gga?ubg?%1lon
wasSEQ 1dedN@o 23 ddedda tSeauenenblestkRi@: for 15 minutes,

ul of 25 mM EDTA was added thereto and the resulting mixture
was heated at 65°C for 10 minutes. From <this solution, an 8
pl aliquot was taken, and 1 pul of 50 uM oligo (dT) 5 primer and
1 pul of 10 mM dNTPs were added thereto, and the resulting mixture
was heated at 65°C for 5 minutes and then incubated in ice.
To this solution, 2 pl of 10 x RT buffer (manufactured by
Invitrogen, Inc.), 4 pl of 25 mM MgCly, 2 pnl of 0.1 M
dithiothreitol, 1 ul of RNase inhibitor (RNaseOUT, 40 u/ul,
manufaccu.red by Invitrogen, Inc.), and 1 pl of Superscript III
reverse transcriptase (200 U/pl, manufactured by Invitrogen,
Inc.) were added and the total volume was brought to 20 nl.
After a reaction was allowed to.proceed at 50°C for 50 minutes,

the mixture was heated at 85°C for 5 minutes and then incubated

in ice.



and 5'-cctcgcctgg tcgggtc-3
(nSi gl ec- 15-ECD-sea-dnstm SEQ ID NO 24 in the
Sequence Listing) As a result of the sequence
anal ysi's, expression clonggys (sol ubl e nouse
Si gl ec- 15/ pDONM and sol ubl e nouse 114
Si gl ec- 15/ phl gFc) in which correct reconbination
occurred were obtained for both pDONM and phl gFc,
respectively. By transfecting the soluble nouse
Si glkgc- 454 B knt | egeld; he 4 "%\!gq
havi gg t he base seqﬁéﬁge%ﬁ“&eﬁt eédlr?%/é S%td}%%&?\l% 2 B
calintihe § L8t & b q nd- i t ed.
oA SPRES (ouse Y gTos IBRELLRER A ARG ns
.acj.d s e d.b EQIDNQ 26,in the
Pt eqr%en%g&l %ﬁa({lﬁ%gﬁﬁﬁeﬁ%ﬁeﬁ% t afStect né%?%béan probe,
QA _uble mouse . _Si.al ec-15/phlgFc into an ani mal cell or
many "ea%lQiUﬁ:ée,d i I\Iﬁ‘pr%%sﬁ%% &Jt% %§%586£ﬁ%nge repr esent ed
by SEQID NO 27 in the Sequence Listingis
transcri bed and translated into a protein (nouse
Si.gl.ec- 15-Fc) having the am no acid sequence
Conrdé%vlé’élémf@& ByralsEdnD ’&%: 28 in the Sequence Listing.
Exanpl e 6. Exam nation of optinmal culture tine for
Prigegdudicfg 2medi ity e qeiees s i ekeaslpiotei n a)
Expression of protein using 293-F cells The two types
S’ -¢faggsitessi epIplaswitds atsel ubTeMnmbselesi-gloed- 1SEQDUNNMO:
and sol ubl e nouse Si gl ec-15/phl gFc) obtained in
7 iBExamsl Sequmerce driegairey) i n an anount of about 100 g,
respectively. 50 g of each of the prepared plasmds
andwas mxed wth Opti-MEM (manufactured by Invitrogen,
Inc.), followed by filter sterilization. Then, 64 |
5’ -afgtathbuansf @gt bongreagent-3’ (TgM-mSiglec~-15-R: SEQ ID NO:

8 in the Sequence Listing)

TagMan probe for detecting mouse Siglec-15:

5" -Fam-atttgagcca gatgagtcct ccaggcca-TAMRA-~-3’
(TgM-mSiglec-15-probe: SEQ ID NO: 9 in the Sequence Listing)
Primers for amplifying mouse L32 ribosomal protein:

5" -—aagaagttca tcaggcacca gt-3’ (TgM-mL32-F: SEQ ID NO: 10 in
the Sequence Listing)

and

5’ -cttgacattg tggaccagga ac-3’ (TgM-mL32-R: SEQ ID NO: 11 in
the Sequence Listing)

TagMan probe for detecting mouse L32 ribosomal protein:

5’ -Fam-aaacccagag _ gcattgacaa cagggtgc—-TAMRA-3'

(TgM-mL32-probe: SEQ ID NO: 12 in the Sequence Listing)



293fectin (manufactured by Invitrogen, Inc. ) was
added thereto, and the resulting m xture was
i ncubated at roomtenperature 115 for 25 m nutes.
Each of the thus obtained E¢ tures was added to
FreeStyle 293-F cells (man ctured by Invitrogen,
Inc.) cultured in a shake flask such that the cel
density reached 1.0 x 106 cells/m x 50 m in
FreeStyl e 293 Expressi on Medium (manufactured by
I nvig n, .lLnc and the cells re subjected to ,
r ot §§8g§| tare %(}55’”}‘ yastlisoﬁ@sni)ﬁ\fl?afmﬁd ng a real-time
ncentration_of 8..09 r 96 hours (4 days) at 37C. A
F CRgnﬁ/ISﬁ:empg%’ ro%ermﬂ%(tt%et%eé“%%%ﬁe&?%sméawfé@tt@aed by
t,24-four dintervals (culture time: 0, 24, 48, 72, 96
Pe%ﬂ&?,lﬂ%ﬁddﬂ@éﬁt ARG t Bl pPEparPBSa ldylitsiia) under the
supernatant. It is considered that in the thus
Lolypdte F W itk Supdimapant saca ioprofeiaMannUnhiveisa: PCR
VS epitope tag and a 6 x H s tag have been added to
Mashfa lf‘e&kﬁ‘ﬁ—@%%ﬁ‘@@@bﬁ&@l@@@igsgdm Inc.) was used.
~extracel |l ul ar domain (nmouse Siglec-13-H s) and a
Finsrot elisiinl lavhiwit e hwmaredded ago has peebh afideschoptheer,
C-termnal side of the nouse Siglec-15 extracellul ar
8 rdoredl 1 Yroieses Syl ded 1EBNE )andr B0 epepd ESS€dTagMan probe to
respectively. b) Change in expression |level with
briciy tile fim@l ofolMsecoShel @a-, 1aid sRxPr essing 293F, gMan
cells By using the culture solution (culture -.ine: %,

Unidder <8, PCR2 Ma2G 10u:s) w%%”ﬁﬁ%%d‘)fchl@glé%%, wheéelbﬁ/ g)o pul of

Si gl ec- 15- Hi s-expressing 293F cells prepare

a rafe:ace08vELEl 8hl VaavRidpl&s H s it ag-0talNiAY:t i on was
protein, reconbinant human ost eopr of egerin/ hi s

reok G ) LS by BEPALETRG oL75ske 41F 1
minutes, and thereafter subjected tc 40 temperature cyclies of
“95°C for 0.25 minutes and 60°C for 1 minute”, whereby a
real-time PCR analysis was performed. Incidentally, the
expression level of mRNA for mouse Siglec-15 was corrected by
the expression level of mRNA for L32 ribosomal protein.

As a result, the expression level of the Siglec-15 gene
significantly increased in both cases where osteoclasts were
induced by adding RANKL to RAW 264.7 and where osteoclasts were
induced by adding active vitamin D; to mouse bone m:arrow—derived
primary cultured cells (Fig. 3).

b) RAW 264.7 was prepared at 4.5 10° cells/ml in o~MEM
medium containing 10% fetal bovine serum, and the resulting
cell preparation was put in a 75 cm® flask at 10 ml/flask, and

then, human RANKL (manufactured by PeproTech Inc.) was added



116 SDS- pol yacryl am de el ectrophoresi s under reducing
conditions and Western blotting. That is, to 51 of a
sanpl e obtained by concentrating each culture
solution by 20-fold using 1 crocon YM 10
(manufactured by MIlipore Co., Ltd.) or 51 of an
OPG Fc-Hi s solution, an equival ent anount of an
SDS-treatnment solution (10 nM Tris-HC1 buffer (pH 8.0)
containing 1 mM EDTA, 2.5% SDS, 0. 1% br onophenol bl ue,

thett %o Fiker sapiRet hanoldnvas: addeds 4@@1&;‘6%@. The cells

resulting mxture was heated at 95C for m nut es.

we® c81tuebgeachpof; the fhes '@Q%’ing@ét ?gcﬁgg@cﬁg \é\’?gg}:her,

used for SDS-pol ydcrylam de “el ectrophoresrs.

. is, : 250 ' di ,
theggfll?hggkpqpm%{ %heagd§1%§§% %&’M%‘ékyﬁﬁ%ﬂﬁﬁcfé‘e%\g&mea

manutract ur ed by Amersha oscl ences,

. ed, d e el ectrophoresis was perforned using
+h g%ﬁ%fﬁ%%?éﬁw ‘Wanuf act ur ed by Amersham Bi osci ences,

Inc.)._ Further, as nolecular i_.ght., markers, ECL

Dual 53N§ﬁ%ﬁ%$%ﬂ?ﬁt?ﬁgghﬁrfg §%€ﬁ&%ﬂzﬁ§qn¥ﬁF%& RNA was

Anmersham_ Bi osciences, Inc.) were used. After _
SXLIATHSH | SFOBF RAB  29%ct r sphdresd, unkierpr 5hei nteppeaeive

gel was transferred (blotted) to a PVDF nenbrane
condPPRNE PUSHRAuPactRF el BYA AREEERGEH BR oFGiRGReds, (ISOGEN,

Inc.) using PhastTransfer Sem -dry Transfer Kit
manUfaffectdr ey BYiowrh shameBi @8ci ehdes,) |aecyrdhdy to the

Phast System This PVDF nenbrane was transferred in 10
prafioastl agtieicbeki hg HuyermeaEBrdckAfee pahléatedrivrk Y RNA was

Snow Brand M1k Products, Co., Ltd.) containing 0.1%
stohmeerat20-&0fd .gent | y shaken at roomtenperature for 1

hour. To this blocking solution, 117 5 | of an

S- prret i pgHRP s9é Uihed dd&Cle Buak Mus Aesher n 1Blat bisng u/p1

DNase I and 1 pul of 10 x DNase I buffer (manufactured by
Invitrogen, Inc.) were added, and then, the final volume was
brought to 10 pl with H,O. After a reaction was allowed to
prcceed at room temperature for 15 minutes, 1 pl of 25 mM EDTA
was added thereto and the resulting mixture was heated at 65°C
for 10 minutes. From this solution, an 8 pl aliguot was taken,
and 1 pl of 50 pM oligo(dT)2o primer and 1 pl of 10 mM dNTPs
were added thereto, and the resulting mixture was heated az
65°C for 5 minutes and then incubated in ice. To this solution,
2 pul of 10 x RT buiffer (manufactured by I.nvitrogen, Inc.), 4
pl of 25 mM MgClz, 2 pl of 0.1 M dithiothreitol, 1 ul of RNase
inhibitor (RNaseOUT, 40 U/pl, manufactured by Invitrogen,
Inc.), and 1 pl of Superscript III reverse transcriptase (200

U/pl, manufactured by Invitrogen, Inc.) were added and the



Mar ker s, manuf actured by Amersham Bi osci ences, Inc.)
and 2 = of an anti-6-H s-HRP anti body (PentaH s HRP
Conj ugate kit, nmanufactured by Q agen, Inc.) were
added and the nenbrane in 1gbhe solution was gently
shaken at roomtenperature for an additional 1 hour.
Thi s PVDF nenbrane was washed 4 tinmes by gently
shaking it in 5C nL of phosphate-buffered saline (PBS)
contai ning 0.01% Tween 20 for 5 mnutes. After
t o VS Ko Gimet s R r wasy £ ed. ac i
t he protocol gt t\%?ﬁggg@tzgﬁg%] E&‘%ﬁ?t&%%nggl&? ‘J(é%dg_?lowed
1Otdjopg =det egt j ..Leag S d alysis_ . .
B e it act arsd By e R A e BLR uRRertS Rearra ot
ve| cal o the band. of the.His
850{(:29@?0% gﬁﬁﬁ%gespra{or%éeit%e%nﬁn?ﬁ aﬁ%@?ef‘%péaecm or was
det ed ..usjn n M ni - Caner.a (nmanufactured hy
Anereéé{wa%%%?scigg%ceg%sl n%??agﬁgdPo%Ja?%Ea_Fi Fﬁ'{]geg CDNA,
- AP 00B, manufactured b Pol groid, Ilnc.). The .
r“a(rlegéujl ez%ﬁwgﬁo%r?ﬁrﬁea. °B.2 Omltr‘r?eacs]eon roéJsEPsto%llowmg
r.9n§e-rhour %ult_. re tinme s selected as the culture tine
Py 6t 293F %cet E%ﬁ?‘éﬁ“ﬁﬁéﬁdujc%‘%lef% Mget (TagMan probe,
concentr aé ion of a protein %rmuse Si gl ec- 15-Hi s)
MaRt T e P ottt &Y RePghetens  abaGt )35 kDa and
reacts with an anti-6-Hi s-HRP anti body. «c¢) Change in
expression level with culture tine of nouse
Si gl ec- 15-Fc-expressing 293F cells By using the
Condiitinmns spuitFom telineuPeRti me: 0, 24, 48, 72, 96
hours) sanples of nouse Siglec-15-Fc-expressing 293F
Priggns fnepared fniny modshumahheg&ifn&nuf act ured by
Sigma Co. , 118 Ltd), the expression |levels were
5" -mmalatred by cagd$-tua gy 3dni( deMeheat KoFhoBESI 5D Waden 3 in
non-reduci ng conditions and Western blotting. That
thd Seduericd IofsEencd)

and

S’ -gttgttctta ttccgagecca ag-3’ (TgM-mcatK-R: SEQ ID NO: 14 in
the Sequence Listing)

TagMan probe for detecting mouse cathepsin K:

5’ -Fam-atgtgaacca tgcagtgtt gtggtggg-TAMRA-3’
(TgM-mcatK-probe: SEQ ID NO: 15 in the Sequence Listing)
Primers for amplifying mouse TRAD:

5’ -gaacttccec agecccttact ac-3" (TgM-mTRAP-F: SEQ ID NO: 16 in
the Sequence Listing)

and

5>’ -aactgctttt tgagccagga c-3’7 (TgM-mTRAP-R: SEQ ID NO: 17 in
the Sequence Listing) |

TagMan probe for detecting mouse TRAP:



culture solution sanple or 51 of a human 1gG

sol ution, an equival ent anount of an SDS-treat nent

sol ution was added, and the resulting m xture was

heated at 95C for 10 minutggg In the same manner as

t he nmet hod described in the above b) using 0.8 jI of

each of the thermally treated sanples,

SDS- pol yacryl ani de el ectrophoresi s, transfer

(blotting) to a PVDF nenbrane, and bl ocking of the
5’ -k vefdyanecaer e perf gepgdccale the PVDR neibr afgypys 3/

after bl ocking, 5 41 of@agss-protein HRP %oTutTon RA-3
(T pEGlT EDuAlMug Vst es nT Bl es i ngy MY ker s, sogpuf agt ux gg;

by Anersﬁ3n18iosciences, Inc.) and 2 | %?Hanég 188ing)
pri¥ids MU 0G F 65 FRE, Q0L Bogy. (AaL] - Humam | oG (FC

as e,

speci fic) Peroxi nj uga nmanuf act ured by Sigma
5 Q. ed .and the nmbrane in.the solution
msaggdgq:ﬁafmgﬁgé%%daaatdttr gom%ter(r%ggaafrﬁrl@iefcorwa *8EQ B No:
ddi,tiqnal 1 hour. After washing was perfornmed in the
AU AL %%15
tthe

[ e e e E¥%od described in the above b)

anC{:he devel oped col or of the band of the Fc-containing
protein was detected. The results are shown in Fig.
7. Fromthese results, a 96-hour culture tine was

> AR Hs IR CEGISCGr BT ET A (TR -DDBEL eet | 8- MhiSER ID NO:
produced the highest concentration of a protein

8 1hdise SSceL5-Feyin@i ch has a nol ecul ar wei ght of
about 110 kDa and reacts with an anti-hunman Fc

Taiirn Bo@pe Eryr dedeptng. moesgeSsgake-pheparati on of
culture solution containing soluble nouse Siglec-15

S’ piesteitt tgsigur293- F cefhsgdbectuno types dfa@ydLSHMAR -3/
pl asm ds (sol uble nouse Siglec-15/ pDONM and sol ubl e

(T avowse gSieg-ac-ka/ idd gRREQ atnt aoned ihnt fex s @ fearisting)
prepared in an anount of about 5 ngy, respectively.

Prikecisdentraldmpy 1 i3y e moidd it i o0b05oRkasBr-dSein:

5’ -aagaagttca tcaggcacca gt-3’ (TgM-mL32-F: SEQ ID NO: 10 in

the Sequence Listing)

and

S’ -cttgacattg tggaccagga ac-3’ (TgM-mi32-R: SEQ ID NO: 11 in

the Sequence Listing)

TagMan probe for detecting mouse L32 ribosomal protein:

5’ -Fam-aaacccagag gcattgacaa cagggtgc-TAMRA-3'

(TgM-mL32-probe: SEQ ID NO: 12 in the Sequence Listing)

A reai-time PCR analysis was performed using a real-time
PCR system (ABI Prism 7700 Sequence Detector, manufactured by
Perkin Elmer Japan Applied Biosystems Division) under the

following conditions. 1In the reaction, TagMan Universal PCR



from Escherichia coil cultured on a | arge scal e,
I nvi-roger. PureLink H Pure Plasm d G gaprep Kit
(manufactured by Invitrogen, Inc.) was used. The thus
prepared plasmds were mxed with Opti-VEM
(manufactured by Invitrogen, Inc.), followed by
filter sterilization. Then, 10 m of a transfection
reagent 293fectin (manufactured by Invitrogen, 1Inc.)
was added thereto, and the resulting m xture was

Ma 3 et Ma ke tnat u f OO £ CAPET AT S & &1 oY JHIMH €8ncEaGIE Hfised.
the thus obtained m xtures was added to FreeStyle

Fi293- Ricetd 51 e mpatd ACH AL egdabyql BYi $E0GRRI bRCedch primer,
cultured in Erlennmeyer flasks such that the cel

bt h ran m | b 0
© g ey b pleln o Sk, o ookt <

prifmnufactured b yi trogen, Incé? After %?e eI%$
J:ﬁgfe %ub?égfedgggﬁ?ofgr%%cuIVuﬁiC%fﬁkJ?bt |%§s? hjaian
.at_ a %% centraf.ion of 8 0%for 96 hours %é days)
Unla‘{e%%% R MR T S0 SR PO S EGIACet dacamdy D0 Rl of
A r%%%kﬁifugeq %oogregarqﬁa cul ture  supernatant. Et IS
SoITsTder 84 that i Wt i $9fs® reS%Fﬁar%ﬁnw%Wbso ution was
supernatants, a protein in which a V5 epitope tag and
heafed ,aty 0iad Have Hden etideadt Breheleatefnpial 55F déor 10
. of the 120 nouse Siglec-15 extracellul ar domain
MM ve A5G F8er£8Lihes) sSuBRgCApr BP e h tioMBARaINLE RyFaRsS of
«.Fc tag has been added to the Cternminal side of the
INbuske TSI gi- 88- IEiraxtasacendl uled’Cddimd nl fibuse”, whereby a
Si gl ec-15-Fc) are expressed, respectively. Exanple 8.
req@riineafCsn tahivuse Begl aetborhed. a) IHsTeard Ry, the
col um chromat ography To 2 L of the culture solution
expfesmuze Byt bced Mk -fexpeassi ggn293fscebtseptepabedihe
in Exanmple 7, 225 niL of 10 x
expression level of mRNA for L32 ribosomal protein.
As a result, the expression levels of cathepsin K and
TRAP genes which are known as marker molecules for osteoclasts
significantly increased from day 2 to day 3 after the addition
or RANKL (Figs. 4-A, B). Similarly, the expression level of
the Siglec-15 gene also significantly increased from day 2 to
day 3 after the addition of RANKL (Fig. 5). Fromthese results,
it was revealed that the expression of the Siglec-15 gene
increases accompanying osteoclast differentiation, and

particularly, the Siglec-15 gene is expressed strongly at a

late differentiation stage.

Example 5. Production of soluble mouse Siglec-15 protein

expression construct



buffer (500 MM Tris, 1.5 MNaC, 200 nmM i m dazole, pH
8.0) was added, and the resulting m xture was stirred
well and filtered through a Sterivex-GV filter
(manufactured by MIIlipore{p., Ltd.) . This culture
solution was applied to a colum which conprised

three HsTrap HP 5 m col unms (manuf actured by

Amer sham Bi osci ences, Inc.) connected in series and

was previously treated with a pyrogen renovi ng agent

Pyr GCLEANrt { panufracdsed bycAker Gl hag. ) anddmashed: .

with distilled water for injection at a flow rate of

: i Al th . W i .60_. of .
S T P B B0 R R

by dn i Qw7 ale of . oldmn,a protein, adsorbed onto
* the col um vias el ut ed vﬁ%r}a%e prﬁrrl%fl%% %f?ﬁ?%-%ﬁno acid
s i vtF‘glfl £0) s cantainin ggoc%ﬁ\g Eﬁﬁ% a g 500, nM
e*m dpgio & egt‘ )asfccl W rsaetnet% oy .O‘TI% et GafeS fagence
-SfJ-qng;io t g t_.1 m per fractiaqn into mni-sor
LiSUBE (REndractGiBE BYSAMERT S, SFOEGRrCROJBDBF TFuSe
51 Q% Tween 20 had gr_evi ously been added. 121 After .
ASUT 28 Ao 528oPatR TRt Ai e @ ByLE8ABI ARRGTRAEaNt of
fractions 1(_,fragti ons_ 14 to 20) containing the el uted
At FOE N CSvas Tondehttaf®d to 2.5 M with a centrifugal
menbrane concentrator Am con Utra-15 (manufactured
a) PRI TiGoriercei selwble mensecBhcéarrabegras hpplpicad
to a PD-10 desalting colum (manufactured by Anersham
Bi o§dilgiveeslaatcide svhipwhn@ashe preevicousisycéqui 11duadechagt
wi th phosphat e-buffered saline containing 0.01% Tween
ttgZ@ qEreRBS) aabockkbgwed bycetoRT662AGI t haGTrEBSrcohermhyrc-37
3.5 mM of a sanple whose solvent was replaced wth
(mST-gRBS ids-2iljl-¢6 n€dQ bP NResaur e 1@< Gkdi@nce Listing); and
chr omat ogr aphy
S’ -ggggaccact ttgtacaaga aagctgggtc TCCGGGGGCGE CCGTGGAAGC
GGAAC-3’ (mSiglec-15-ECD-R: SEQ ID NO: 22 in the Sequence
Listing) as primers for amplifying the mouse Siglec-15
extracellular domain cDNA by PCR were synthesized according
to a common procedure. Incidentally, these primers were
designed, as amplification primers for producing a gateway
entry clone, such that an attBl seguence is added to
mSiglec-15-ECD-F and an attB2 sequence is added to
mSiglec-15-ECD-R. The PCR was performed wusing this
combination of primers and the mouse Siglec-15/pcDNA3.1 (+)
plasmid produced in Example 3 as a template according to &
-common procedure. The conditions for a thermal cycler were

set as follows: after heating at 94°C for 2 minutes, a

temperature cycle of “94°C for 0.5 minutes, 55°C for 0.5 minutes



To 3.5 M of the sanple which was purified by H sTrap
HP col uim chr omat ogr aphy and whose sol vent was
replaced with TBS-P, 22.5 m of 50 mM Tris-HCL buffer
(pH 7.5) containing 0.1%{HAPS was added and the
resulting mxture was stirred. Then, the m xture was
centrifuged at 4C for 30 mnutes at 3, 000 rpm and
the precipitate was renoved. After the resulting
supernatant was filtered through a MIllex-GV filter

and megvdf aet-ured RynMLEpoLe g@geﬁ#gg )5 LESQE"% ﬁggwgg by

was applied to a Resource col Urm™ ( mahu actuf

a Iﬁj”regsh LOSCI q_gge i ch_was
ne at))ér/lew ousl@gagql% |§fa eS? hgrg% %Wvg?tmﬂlcitbﬁf?er
alnln Q—LS\E rat I
(mrr(?%ﬁé Tﬁggaf%rgyt%%o/%ol u the%wgs% r\ﬁatcrqutcﬁi S
buf fg1 Io e of,1 n a protein _
fractl on I ch g\i\/\éla]géno%néasorééggont 3'% he" Tt unmS hgsec-15
.C t ed. rot.ein adsorbed onto the colum_ was
ex"ﬁoa%eelglﬁd?% ggmwﬂ?é‘&ﬁn Fa5uf +BFEIEBHER. 5YY coiai Prhgvay
e CHAPSandlMNaCI at a flow.rate of 1 m/mn.
9 fioeﬁogz% 5 TV G A9F8 f r dAtG-0n RAPCRYWAS nét hasBABedohage
onto the_colum was concentrated to 2.0 mMl with a
SITSMRTHugd  HRGTERATE Uit eSSt MFiscoRIOFucdI5by  the
(jmanufactured by MIllipore Co., Ltd.), the
fo lc]é?rcé“rﬁrn@ttél%s gttt f agBa aeagCiofionsi0gnBAUEksnate was
000 rpm and the precipitate was renoved. The
Persﬁﬂfé‘?%t%ﬁwe@ﬂ &nec EREr Pragacitohawasgcryopr eBeswgdente at
-80C until use. The above-nentioned purification
botgr oevdar eorqdicdd agnHPagolamh eiDNORRRAgr aphyiugadtured by
Resource Q col umm chromat ogr aphy) was perfornmed tw ce
Intpnqg&nulh@clt wh)i cBetiect & odoane prEdtyr assaynef an actp
purified nouse Siglec-15-H s By using a sanple
sequeapas.edBhyushagabnyve- rentt 08€0solution, Escherichia coli

DH10B was transformed, and colony PCR was performed for
drug-resistant clones, and the size of inserts was confirmed.
Then, for a clone confirmed to have an inser: with a correcs
size, a sequence analysis of the total DNA sequence of the
insert was performed. As a result, an entry clone which is
completely identical to the target nucleic acid seqguence (SEQ
ID NO: 19 in the Sequence Listing) encoding the extraceilular
domain of mouse Siglec-15 protein was obtained.
c) Production of expression clone by Gateway LR reactiion
An expression clone into which the mouse Siglec-15
extracellular domain cDNA was integrated by the Gateway
technology (Invitrogen, Inc.) employing & lambda phage

site-specific recombination system was produced by the



purification procedure (H sTrap HP col um

chromat ography and Resource Q col um chr omat ogr aphy),
SDS- pol yacryl ani de el ectrophoresi s under reducing
conditions and silver stainpitng were perfornmed. That
is, to 51 of each of -he sanples purified by the
respective purification steps, an equival ent anount of
an SDS-treatnent sol ution was added, and the resulting
m xture was thermally treated at 95C for 10 m nutes.

foll@win@meeacdy. ofrHdenther RRbhY éf@@ﬁ@gdSM)e%%\ﬁﬁ%ins an
e

used for SDS-pol yacryl am de el ect rophoresis.

in$d CtHAPhRY el S ¢ Pf acedu & Mas tfbfg)réggfjs i nAththz?gEction

manner as 1n the above-nentione Exanpl
SxXcem dhata Bai phow, Mpk e YELONt  Narker .
us?ﬁ%nufactur%d b@ Aﬁ%%g g%# ?o%%?géggsFkﬁﬁcgy%f§3ClRBreand
S S e e rowneight narkers. After conpletion
R s L T Al e
S} stGl Silver Kit (manufactured by Amersham
In%%%éﬁﬁ%ﬁ@i@,aﬁinébf aﬂaséhaéféﬁgteﬁ?c?ﬂesresﬂW%stdF@s of
shown in Fig. 8. It s . shown that a protein having a
Ao A TGS 0P PDELESS S8 RBes {FodET 2 U5 epitobe tag
CngLec-lS-HLs) was effjcientl%_purLfied and
ANG Fhéert Fateddh otRe 36°6CetR £R&cEi SRTMANEE Rdsthetinsert;
adsorbed onto the Resource Q colum. Electrophoresis
ANGHELISETTF TP NIRRT Ghe Tseine domdint iFsh adesceptidetato the
ECL Dual Vue Western Blotting Markers (manufactured by
C YevEt THa%n Bf o5BRepSS It e wered usdtl assithe nind ecekation
wei ght markers, and the protein in the gel was
so tuthmst @brted ng bl ttéd) LRoraaPYDEnneRbrare icHyhondiP, DE10B
manuf act ured by Anmersham Bi osci ences, Inc.) using
wasPhasthFrramsieel, Senicdlyny Beanskerp&i fofmaauf@cttueedobyined
Amer sham Bi osci ences, Inc.) and
drug-resistant clones, and the size of inserts was confirmed.

Then, for a clone confirmed to have an inser= with a correct
size, a sequence analysis of both ends from the insert side

to the vector side was performed.

Primer sequences for sequence analysis

S’ -tgcgtgaagg tgcagggcag-3’ (mSiglec-15-ECD-seg-upstm: SEQ
ID NO: 23 in the Sequence Listing)

and

5’ -cctcgcectgg tcgggtce-37 (mSiglec—15;ECD—seq—dnstm: SEQ ID

NO: 24 in the Sequence Listing)

As a result of the sequence analysis, expression clones

(soluble mouse Siglec~-15/pDONM and soluble mouse



Phast System This PVDF nenbrane was gently shaken in

10 M of a bl ocking agent (Bl ockAce, manufactured by

Snow Brand M1k Products, Co., Ltd.) containing 0.1%

Tween 20 at room tenperatyig for 1 hour. To this

bl ocki ng solution, 10 | of S-protein HRP

(manuf actured by Anmersham Bi osci ences, Inc.) and 10 |

of an anti-V5-HRP anti body (Monoclonal Antibody to

Pk- TAG HRP, manufactured by Acris Anti bodi es GrbH)
SidWE@L?§ﬂ§QIgPB¢ G he e aps kB the SAILIOR MBS occurred

gently shaken at room tenperature for an a ditional "1

we r#%bt;bﬁegyPgr"%gQ%a?§§%ﬁ§e%ﬁgsgﬁg ﬁctigggog%tggnﬁké By

shaking it in50 nL o sphat e-buffere
. i N 1% T 20. f i nutes. After,
4RO S LR Tuse e 20 Loy SR o A By

t.he praotocol, att ed to. an ECT - detection kit L
Ce Ut EET ur et by Rie r AT Bi TRTT RAERsSSHReR§e t pepresented
vel e ol or_ of the band of the protein, and the
Dy %Zpipeljggéw'co?tirl & RITETRCEE Ut FHAH EELEMPFCTARRFaaNd

a%tﬁ nuf actured by Amersham Biosciences, Inc.) and
tr OTY $REth EPBIFapsAD 3TC0B S TEhiFackiniees byhaving the
Polaroid, Inc.) . The results are shown in Fig. 9

amiA} S @ CL Aot T RRee reRasentiad byutER B NonLitr e d Nehaegasnce
~protein which has a nol ecul ar wei ght of about 35 kDa
Ligtwise SiErdddn- Hy) dkretetsingt it aswlulbe HRRouse
anti body was efficiently purified and concentrated in
SigkrecptoteihgFeactiomn whilghlwas Lot r adsontiéd ,onRUAt heving
Resource Q columm. d) Measurenent of protein
thecorcenteatieaneofepueséheddnvpyssEQ Sipghee-Ab-ik snEoseghence
purified nouse Siglec-15-H s (the protein fraction
Lianhireh Mast rats aelsiosdeshOnt at Ha REGOURES L $HOHEM), (mouse

Siglec-15-Fc) having the amino acid sequence represented by

SEQ ID NO: 28 in the Sequence Listing.

Example 6. Examination of optimal culture <ime for producing
soluble mouse Siglec-15 protein
a) Expression of protein using 293-F cells

The two types of expression plasmids (soluble mouse
Siglec-15/pDONM and soluble mouse Siglec-15/phIgFc) obtained
in Example 5 were prepared in an amount of about 100 ug,
respectively. 50 ug of each of the prepared plasmids was mixed
with Opti-MEM (manufactured by Invitrogen, Inc.), followed by
filter sterilization. Then, 64 pl of a transfection reagent
293fectin(HanufacturedbyInvitrogen,Inc.)wasaddedthereto,

and the resulting mixture was incubated at room temperature



the protein concentration was neasured with a
DC-Protein Assay kit (manufactured by Bic-Rad
Laboratories, Inc.) using bovine serumalbunmn as a
standard sanple. As shown iphsTable 1, a total of 1.66
nmg of purified nouse Siglec-15-H s protein was

obt ai ned by perform ng the purification procedure
twice. Table 1 Protein Conc. (nmg/m) Sanple Vol. (m)
Total protein (ng) 1st 0.475 2.0 0.95 2nd 1 0.354

fo2. 25 ifhtekot abEH66¢1 s 3 ri-f i.on _qf
Ormuse lSi gleec- 15:-:%(1:1 ég) g%Tﬁﬁ%ﬁ%%&&%lo%t&ﬁ}nésowa% added

£ CEQUBE 008 aphY- = 1. 8 Lo Of i fe-cul turg 50l ution of nouse
°Sigl ec-15- Fe- exprgsglsngmé‘ggfzggl@fr§8p§gpg%§dtfﬁgen’ ine.)

. ' N [ -GV fil
cufearm o das il o, Apioua ARG S

( manuf act ur . I pore ;
1. |)%trt sgpllgtp.a i _Trap Praotein A S5 m )
(gzo ulr%? %ﬁﬁ(%gt}ﬁrg By 4 rfr‘ré:’myé“og@l eh¥as eSpReDN) Medium
whi ch _had previoysly been equilibrated with Dul becco's
(m g ,%ﬁngf‘é{é/'ttlﬁo&frby FRGi-{ rogeRd 1tee) catlls were
flor\%rate of 5 m/mn, After the colum was washed
SURG THE 25 PBS diORTY o LFHEE of 1D nFPRRRICASEMGNS Mt a COs
adsorbed onto the colum was eluted with 50 nl of 0.1
ConF et dm et teat%e buffar YEHORIG) (At dayk) oat 33tk oR Small
mM/mn. The eluate was fractionated at 5 ml per
PORtiRR | 8A iHhtto FihFuser polwideon memsf gofldeed ey aNung4-houxr
. Inc.), and imediately thereafter, 1. 3 m of 1 M
intpye s (gddédnchetdne: tl nédtradd ze 7he ebuatomrs), and
After a solution obtained by conbining the fractions
cerfriatigons to amkrFare whi chulttherel wetkrnatant. It is
considered that in the thus prepared culture supernatants, a
protein in which a V5 epitope tag and a 6 x His tag have been
added to the C-terminal side of the mouse Siglec¥15
extracellular domain (mouse Siglec-15-His) and a protein in
which a human Fc tag has been added to the C-terminal side of
the mouse Siglec-15 extracellular domain (mouse Siglec-15-Fc)
are expressed, respectively.
b) Change in expression level with culture time of mouse
Siglec-15-His-expressing 293F cells
By using the culture solution (culture time: 0, 24, 48,
72, 96 hours) samples of mouse Siglec-15-His-expressing 293F
cells prepared in a) and a commercially available His
tag-containing protein, recombinant human

osteoprotegerin/his(OPG—Fc—His)(manufacturedkn/R&Dsystems,

Inc.), the expression levels were analyzed by



protein was detected was concentrated to 2.5 mM with a
centrifugal nenbrane concentrator Amcon Utra-15
(manufactured by MIlipore Co., Ltd.), the concentrate
was applied to a PD-10 desakting col umm (manufact ured
by Amersham Biosciences, Inc.) which was previously
equilibrated with O suka Physi ol ogical Saline for
Injection (TO-SS, manufactured by O suka

Phar maceutical Co., Ltd.) containing 126 0.01% Tween

SD2pof ph & oyesin bye & 1M d OFoph d Pe IO %%dé’pe:re%(:l%gf’coﬂhﬁ?ions

a sanpl e whose solvent was replaced with

an®Biad hed, lerB‘St%r?%p Vas  yQRf %sg{) ? _8Og§unt ained

use. By using acul tureé i 6n"0

by CebhSenthe SaE < RUf] fdlﬁa&%p@bg %gﬁ(i%re %@Zn%)e %rc{rebs:mg

once agal n by repeat ng tecti o

assa use Sigle By usi n
MIE T pr ar%rba ‘i/{m%“e %%%3%‘1 %@#1511 uri ngEé’atl Gf 5 ui
ce e S | am de_el ectrophoresis under
ot Peglumg%g ggn t| oﬁ§? % 8| veP SHE T HgSWer @mount of an

erforned. Th i s, t0541 of each of the_ sanples
SD%U?W?%TH@IB Urre’scﬁbct iWe ™Juri¥ieatton %%e%%’” dpH 8.0)
2quj val ent armunt of an SDS-treatnment solution was

cony NG nd WhePrBsuf t PRGERT xtUre® wremraiterp bt lugscand 5%

for 10 mnutes. 0. 3 - of a sanple obtained by _
2"%4%9%@5t%%ﬁ1 bfwweaqiﬁ@@na@ngi thearedushipbesikbure was
1/300 or.1/900 with a half concentration of the
he 8RS rtedbieMosdluri ontmas usedl pif of each of the thermally
SDS- pol yacryl am de el ectrophoresis. The _
tredtd rophempses antkssi | vesest ai fiong wesBSpeol paoedl dmide
the sane manner as the purity assay of nouse
elsSigiarhdbesis. deseridedeln jr okl Exappblor8sithe an §8-25%
results are shown in Fig. 10 along with the results
polyacrylamide gradient gel (manufactured by Amersham
Biosciences, Inc.) was used, and the electrophoresis was
. performed wusing PhastSystem (manufactured by Amersham
Biosciences, Inc.). Further, asmolecular welght markers, ECL
DualVue Western Blotting Markers (manufactured by Amersham
Biosciences, Inc.) were used. After completion of the
electrophoresis, the protein in the gel was transferred
(blotted) to a PVDF membrane (Hybond-P, manufactured by
Amersham Biosciences, 1Inc.) using PhastTransfer Semi-dry
Transfer Kit (manufactured by Amersham Biosciences, Inc.) and
PhastSystem. This PVDF membrane was transferred in 10 ml of
a blocking agent (BlockAce, manufactured by Snow Brand Milk

Products, Co., Ltd.) containing 0.1% Tween 20 and gently shaken

at room temperature for 1 hour. Tc this blocking solution,



of exam ning prelimnary purification conditions on a
smal | scale (the pH of the applied culture solution
was 8.9 or 7.0) . It was shown that a protein having
a nol ecul ar wei ght of aboq{-755 kDa (nouse

Si gl ec- 15-Fc) was efficien]Iy purified and
concentrated in the protein fraction which was el uted
fromthe 127 H Trap Protein A colum. c) Measurenent
of protein concentration of purified nouse

. he,
oS B PP P i B R o e
concentration, was neasured with

t.he prote
Ma e e %isfff bwtm?ﬁlﬁ%ﬁl I BRe B o 2nd 2 ul
bar at.or I Sing ., bovi erun1a|bun1n as
of ls‘—at%a(r:}fl Ztrld_és?rrlp eﬁIEP a4 b@\ﬁ%n #ﬁﬁ‘lté?‘% s §R% &%J%a@ kit,
fied . nouse Siglec-1-5-Fc roteln was
m““&b?&Fﬁéﬁchyp #F&Fﬁvn&nghé ﬁﬁr?fPégﬁﬁoﬁnﬁrB%@dﬁ$%Draﬂe in
e. . Table 2 Protein Conc. m/m Sanple Vol. m)
t“eT&o UGt eF &S (AT TE8t SBaFed 08T AR Ism9°rra3u5e64:0* an
Total 92 Exanple 10. Production of rabbit anti-nouse
addgitgoagl1d hpsirycl BhaF BWPF beeRpbranpunkzavéohedf4 times by
rabblt) a) Preparation of antigen The nouse
gengilyl ekatsnpcipriot dithmpr ofludeespha Exanpféefevmsaline (PBS)
prepared at 100 g/0.5 m, and an equival ent anmount of
congainadipubant wayeaddéd fher Btroiandean enit st omest@isng, the
produced using a glass syringe. As the adjuvant,
PVDFrBamursneowpseteead?dvam¢ordfﬁ@ut&hﬁ@éq&ﬁdﬁ&ﬁbiﬂéttached
Difco Laboratories, Inc.) was used only
te an ECL detection kit (ECL Western blotting detection

reagents and analysis system, manufactured by Amersham
Biosciences, Inc.) to develop the color of the pand of the His
tag-containing protein, and the developed color was detected
using an ECL Mini-Camera (manufactured by Amersham Bioscienceé,
Inc.) and Polaroid film (Polapan 3200B, manufactured by
Polaroid, Inc.). The results are shown in Fig. 6. From these
resuits, a 96-hour culture time was selected as the culture
time for 293F cells which produced the highest concentration
ofapmotein(mouseSiglec—lS—His)whichhasarmﬂecularweight
of about 35 kDa and reacts with an anti-6-His-HRP antibody.
c) Change in expression level.with culture time of mouse
Siglec-15-Fc-expressing 293F cells
By using the culture solution (culture time: 0, 24, 48,

72, 96 hours) samples of mouse Siglec-15-Fc-expressing 293F

cells prepared in a) and human IgG (manufactured by Sigma Co.,



for the first inmmunization, and Freund' s inconplete
adj uvant (FICA, Mnufactured by Difco Laboratories,
Inc. ) was used for the second and subsequent
I muni zations. 128 b) Inmmunpgzation of rabbit Three
rabbits (Japanese white female rabbits with a body
wei ght of 3 kg) were used as i nmmuni zed ani mal s.
Incidentally, the blood was collected before
i mmuni zation, and 1 nl of pre-immune serum was
Ltdbt ai nedeper dabhidsidhie emehaiion opfained dpd), WS 1y
i njected subcutaneously and intradernmally using a 27
spGddl el 1 ﬁEﬁ%“EEéﬂeétfgﬁﬁépgéis azyﬁﬁéfat'ﬁgn—¥%§ucing

performed a total of 8 tines every ays after

jar.St . J [ ' .whole b d |l ected
cordg S ond e e e e R i Jat i D s each
1}6 to 79 . of antiserumwas oﬁtaLned er rabbjt. The
Ut body i E SS?WPf%eo‘pr%ﬁi‘Jmﬁ @ YUY H3d Fheution, an
NiJ fi b E1,1S t hod [ .
ca A e SO T et ol i dngey fect and

anti?gﬁy, titer in the anti serumwas confirnmed in al

ChG FET e T JoBiteee Whe Rt e@raim s $06r éd minuzes. In
until use. Exanple 11. Purificatjon of anti-nouse .
thegSgmecMPET5E| §E1 AT HMS IRREC P I hePRBOFEnbA using

col um chromat ography To 20 nml of each of the three
O.& abblt &fti sUm | ofs theepatkdrinal Exanplreat®d 20sahples,
of Dul becco's PBS (D-PBS, manufactured by Invitrogen,
SDY1ROL Y2 Giesl aefoe sdvfeh i ordth T emibls + Heranrsdfan tliodgp uidatgir ¢o 2
was filtered through a Sterivex-GV filter
PVOInmaubasner ethdp lMckliingor £ tGe PVDEddnb frenwetrkeper formed.
filtrate was applied to a H sTrap Protein A5 n
To cblkuRWDENmanbasher&fitdy plocking, 5 ul of an S-protein HRP
solution (ECL DualVue Western Blotting Markers, manufactured
by Amersham Biosciences, Inc.) and 2 ul of an anti-human
IgG-Fc-HRP antibody (Anti-Humam IgG (Fc specific) Peroxidase
Conjugate, manufactured by Sigma Co., Ltd) were added and the
membrane in the solution was gently shaken at room temperature
for an additional 1 hour. After washing was performed in the
same manner as the method described in the above b), the
developed coior of the band of the Fc-containing protein was
detected. The results are shown in Fig. 7. From these results
a 96-hour culture time was selected as the culture time for
293F cells which produced the highest concentration of a

protein (mouse Siglec-15-Fc) which has a molecular weight of

about 110 kDa and reacts with an anti-human Fc antibody.



129 Amersham Bi osci ences, Inc.) which had previously
been equilibrated with DDPBS at a flowrate of 2
m/mn. After the colum was washed with 37.5 m of
D-PBS at a flowrate of 2.5,4m/mn, a protein
adsorbed onto the colum was eluted with 50 m of 0.1
Msodiumcitrate buffer (pH 3.0) at a flowrate of 2.
5 mM/mn. The eluate was fractionated at 2. 5 m per
fraction into mni-sorp tubes (nmanufactured by Nunc,

ExdMi§ie, ANd i gedialel yptﬂ%%'a%aittl n %f65f*mlt 1 M1 ution

Irls vvas added thereto "to neutralize the élu
oJ.ut | obtalnedb gtg in

CO I

t tlon ( rmacslegr%dzl% qf‘&% netlé}ﬁ’lségt% -¥ cdiis

el ut %e n_was concentrated t &}:H

centt |T uga TERDrarfe c%?\%ﬁﬁ??é?ar pﬁﬁs Ul fsr%l‘i@ ¢ mouse

nuf act ‘gﬁi M I.1ipore Co. the concentrate
& Lia/c P tady% SERUG WBSHEE] ﬁ@%%Fuﬂrﬁ/eﬁaﬂﬁﬁacPwéamd

. bé Aner sh Bi osci ences, Inc.) which had previousl y
1 pesf™Bqfi 19 bF&EfEd RASHEIRSE stikRa Phy3leHBgi caf ShPbfie 5 mg,

for Injection (TO-SS) containing 0.01% Tween 20,
resf%??%v%%l—%y éﬂm%ﬁlw}%wrT@rSShemérréb'ycsttaombfoplasmcs

nE‘gS[r e vvhose solvent was replaced with TO SS was

fr%‘bt Ihiea t¢rst priepar edd sanpt el awage cs yape eseénvedrogen

at -80C untll use. b) Detection and purity assay of
PurghinlodtieP\8igl etlasnipol goyapato ankibodymByufistngrebe by

sanples (three lots, Nos. 1, 2, and 3) prepared by
Invtierqgen f i oat .o osedur eT@esthhbeﬁrépakba pha¥Rida)were

SDS- pol yacryl ami de el ectrophoresi s under reducing 130
mipphdwtiit@nsOani-MEMV e(maat af it higr ¥&r & perhorredgelhat ine )

is, to
followed by filter sterilization. Then, 10 ml of a
transfection reagent 293fectin (manufactured by Invitrogen,
Inc.) was added thereto, and the resulting mixture was
incubated at room temperature for 20 minutes. Each of the thus
obtained mixtures was added to FreeStyle 293-F cells
(manufactured by Invitrogen, Inc.) cultured in Erienmeyer
flasks such that the cell density reached 1.1 x 10° cells/ml
x 5L (1 L/flask x 5 flasks) in FreeStyle 293 Expression Medium
(manufactured by Invitrogen, Inc.). After the cells were
subjected to rotary culture (125 rotations/min) at a CO,
concentration of 8.0% for 96 hours (4 days) at 37°C, the culture
solution was collected and centrifuged to prepare a culture
supernatant. It is considered that in the thus prepared

culture supernatants, a protein in which a V5 epitope tag and

a 6 x His tag have been added to the C-terminal side of the



51 of each of the sanples purified by the respective
purification steps, an equival ent anount of an
SDS-treatnment solution (10 mM Tris-HO buffer (pH
8.0) containing 1 nM EDTA, 15@. 50SDS, 0. lobronopheno
bl ue, and 502-nercaptoet hanol) was added, and the
resulting m xture was heated at 95C for 10 m nutes.
0.3 | of a sanple obtained by diluting each of the
thermally treated sanples to 1/100, 1/300 or 1/900

mowkd hS@gD@chlSC@QQ%@'{:%@tlHﬂ%ro‘chnﬁ%rs%eh§§t 8elec-15-His)
sol ution was used for SDS-pol yacryl am de

an@|§9§f@@gﬂﬁe§ﬁswh Qﬁ gdﬁﬁﬁégph8r€§ Shggdbeghlggéed to the
stai'ning were per or me he sané manner - as
-P 3 I :
- #‘f%{x%%a%%’é’ 7t Pasfrin %%%‘ Z‘iﬁ.%%? Fbtarhter donain
(m&QIP deOf—g Eaxy chain aV|n% a nol ecular wei ght
‘f bou? 2% kDa 23°1 PGRE SEREMn RATRRT © & Siolecul ar
wei ght of about 21 kDa was efficiently purified and
concentrated in the protein fraction which was el uted
fro t he PD-10 desalting colum. c) Measurenment of
EX?)‘P% 2i c%weﬁeﬁwaweﬁ 6f POESEi 498G
Si gl ec- 15 g yclonal antibody For the purified
a%&$Tﬁ%®s% E?%l@@n15h69m§eP§ﬁQPhYant|body (the protein
fraction eluted fromthe PD 10 desalting colum), the
pr ot # éopéefihratidiunassabusipadodi rhuae Dy Prot BhnHis-
Assay kit (manufactured by Bio-Rad Laboratories, Inc.
exgr®%$h@gb%&$ﬁe6$gtsa§rapsraddandEsampﬂe.7A52§Eomh bf 10 x
Table 3, 100 to 170 ng of the anti-nouse Siglec-15
bu i y clsdtakMabt i body. 131 Nacayl dobempuiifdegoid, each .off was
the lots, Nos. 1 to 3. Table 3 Protein Conc. ng/m
addaipladdvVohe fed )1 TOh@Im N ie RabNBirred well and filtered

through a Sterivex-GV filter (manufactured by Millipore Co.,
Ltd.). This culture solution was applied to a column which
comprised three HisTrap HP? 5 ml columns (manufactured by
Amersham Biosciences, Inc.) connected in series and was
previously treated with a pyrogen removing agen:i PyroCLEAN
(manufactured by ALerCHEK, Inc.) and washed with distilled
water for injectionat a flowrate of 2ml/min. After the column
was washed with 60 ml of 50 mM Tris-HCl buffer (pH 8.0)
containing 300 mM NaCl at a flow rate of 1 ml/min, a protein
adsorbed onto the column was eluted with 50 ml of 50 mM Tris-HC1
buffer (pH 8.0) ccntaining 30C mM NaCl and 50C mM imidazole
at a flow rate of 1 ml/min. The eluate was fractionated at

1 ml per fraction into mini-sorp tubes (manufactured by Nunc,

Inc.) to which 10 pl of 10% Tween 20 had previously been added.



No. 1 39.9 3.5 140 No. 2 .28.8 3.5 100 No. 3 48.7 3.5
170 d) Exam nation of reactivity of purified
anti -nouse Siglec-15 polyclonal antibody to Siglec-15
extracel lular domain A tesi>for confirmng that the
anti-nmouse Siglec-15 polyclonal antibody prepared in
the above itema) binds not only to an Fc tag but
also to the extracellular domain of Siglec-15 protein
was perfornmed. To 5 |1 of the purified nouse

Af R0l 8635- bhsmsan & (&AM 6n8hrehinck & g1 ing the
purified nouse Siglec-15-Fc sanple, an eduiva ent

£r AW Ofs A9 d neat ution (W.th of without .
the aéaﬂtion of 50£lne?ﬁgggoé?héé&ﬁ?1%&%é“a§%%a?da%ﬂ°te‘n
h [ m xture was.heated at 95C for. 1 .
wa%% ﬁﬁ%géngéggﬁ'o?éeégﬁsoﬁltﬂﬁl %efhaFF?tfﬁéﬁﬁég membrane

sanpl.es was .used. for SDS-pol yacryl am de e
Cone‘et‘f%ﬁﬁbr §f§¥l5&%‘aeEEc?PBéH&F@%WSeéhHYtMaﬁs%EPre Co.,
lotting) to a PVDF menbrane were perfornmed_in the
Led dmt R SaCF e M h OB aaget CBert Hi IOnae Sabbyadno L umn
of Exanple 6. This PVDF nenbrane was gently shaken in
(mapufainedy) Ski AFeE§EAM ( BloskAcBCcapanulast Uur edhbgh was
Snow Brand M Ik Products, Co., Ltd.) containing 0.1%
PTEfedT 120 KAVt obF2epPerdiife PHOSPIRE-PUEatsd saline
bl ocking solution, 1.6 | of the anti-nouse Siglec-15
cong@iydinghdl - it iR NE  (IT(PRDI e £3) lawesd dudesll uahoh with

the PVDF nenbrane in the solution was gently 132
T-Piivak @l eatehyodmSt adpefatusempde anocaddsdivoeat Wadotkplaced

This PVDF nenbrane was washed 4 tinmes by gently
witshdkinkp inas mikidedf PBS containing 0.01% Tween 20

for 5 mnutes. The washed PDVF nenbrane was i mrersed
b) Res®urceofp AnilidradycidmeensgEspnAdvance

To 3.5 ml of the sample which was purified by HisTrap

HP column chromatography and whose solvent was replaced wi.th
TBS-P, 22.5 ml of 50 mM Tris-HCl1 buffer (pH 7.5) containing
0.1% CHAPS was added and the resulting mixture was stirred.

Then, the mixture was centrifuged at 4°C for 30 minutes at 3,000
rpm and the precipitate was removed. After the resuiting
supernatant was filtered through & Millex-GV filter
(manufacturedbyMillipore Co., Ltd.), the filtrate was applied
toc a Resource Q 6 ml column (manufactured by Amersham
Biosciences, Inc.) which was previcusly equilibrated with 50
mM Tris-HCl buffer (pH 7.5) containing 0.1% CHAPS at a flow
rate of I ml/min. Thereafter, the column was washed with this
buffer at a flow rate of 1 ml/min and a protein fraction thch

was not adsorbed onto the column was collected. A protein



Bl ocki ng Agent (ECL Advance Western Blotting Detection
Kit, manufactured by Amersham Bi osci ences, Inc.), and
anti-rabbit 19gG HRP (manufactured by Amersham

Bi osci ences, Inc.) was added> thereto to give a final
concentration of 1/200,000. Then, 0. 8 | of an
S-protein HRP solution (ECL Dual Vue Western Bl otting
Mar ker s, manuf actured by Anmersham Bi osci ences, Inc.)
was added thereto, and the nmenbrane in the solution

ad WS A Re shakes uah FO9MILAMReLALHr €0 fh T80 s-HC1 buffer
additional 1 hour. This PVDF nenbrane was wash eJ

(pH I7es bdérﬁ:earﬂrll¥1§l'®ali'ﬁ@}fAtP§ 1201 M I\%C RBS | C(%I’iﬁﬁ) E D% of

0. 01% Tween 20 for m nutes. After mas i ng,

ane t [ 1ta th t.ocol
1 m_'fztﬁ?gmche tég-i@aéE%ﬁ Z%{déj f'}_%uﬂotn ShPERLPLS not adsorbed
ste-r-- --B otti-ng--:- ----
ong nufacguredwﬁﬁ i%%? D% gst?égg%gﬂ'wﬁ5h)a GRACEhaugal
@F eloped color of the band of pigteln was
1T ed” USTHY- TR ECLAM nPE Ca ra? nuf B2tdrag-pyed by
Anmer sham Bi osci ences, Inc.) and Polar0|d film
MilP@Raparrs2008;d- ﬁanmﬁ%tqgwwa%l“@ﬁolcd?ntlmchged FHe 4°C
results are shown in Fig. 11. Fromthese results, it
IHOWT Fh&C £h&CFurPRi 88 %aikbe- RBESEPSEgEecas removed.
pol ycl onal anti body al so binds to nouse Siglec-15-H s,
Theyngupernesard BEteonféemed fhaetine @At -gmamreserved at
Si gl ec- 15 pol yclonal antibody binds not only to an Fc
-8G°&gubtt lahse .t oThhead3Be-eaht aorkbubar i dboat hoaf ptbeedure
Si gl ec-15 protein. The sane test was perfornmed by
(Highemt | HF i¢olamd icthrwas wonfdpiedathbatRédeurce QO column
anti-nouse Siglec-15 pol yclonal antibodies No. 2 and
chiNmatDat sehy bi wals t pe AOUSR8i gheeelbyHrepebxame e <12.
Purification of pre-imune rabbit 1gG Bl ood had
) Peeeicausiny aheepueot] ecsd edy foOpueaeh eof mbhige siglec-15-His

By using a sample prepared by the above-mentioned
purification procedure (HisTrap HP column chromatography and
Resource Q «column chromatography), SD5S-polyacrylamide
electrophoresis under reducing conditions and silver staining
were performed. That is, to 5 pl of each of the samples purified
by the respective purification steps, an equivalent amount of
an SDS-treatment solution was added, and the resulting mixture
was thermally treated at 95°C for 10 minutes. 0.3 pl of each
of the thermally treated samples was used for
SDS-polyacrylamide electrophoresis. The electrophoresis
procedure was performed in the same manner as in *he
above-mentioned b) of Example 6 except that Rainbow Molecular

Weight Markers (manufactured by Amersham Biosciences, Inc.)



three rabbits used in Exanple 10, before initiation of
i mruni zation with nouse Siglec-15-Fc, and pre-inmune
serumwas prepared therefrom After a 0.8 nml aliquot
of each of these serum sappkes was m xed with one
another, 2. 4 m of Dulbecco”™ s PBS (D PBS,
manuf actured by.Invitrogen, Inc.) was added thereto,
and the resulting m xture was filtered through a
Mllex-G/ filter (manufactured by MIlipore Co.

we ed bhel |t r e p
it':%d‘;aé Hi Frggp hPI‘ ('E)ht%elleﬁ%sllil:1 Iwggg?gc bh?n‘%%%nuf g??’&?eggt@?edon
o ATRE Shale B gsc ences, Lngyd, vhiehohiad preylousby feen, .

eqwllbrate al & ow ra

il L S S

In unm, utéed W|t of 0.1 MsodlumC|trate
%u LN ECE CL R %\ﬁersaiet%far? SHRY) rith Fithe 8. It
fractlonatei% per fraction into
Wa i %?O‘%%W%Eiubaesp‘(%%ﬁ? ?Yﬂr%%l %y’n%‘ﬁeularnae}gh*aﬁa about
_ I mmedi ately t hereafter, O. 65 m of 1 MTris was added
35 { KR et BORSenSHTR T 7o THieS el ias e S TAfCaers lsol Rit DAted and
obtai ned by conbining the fractions (fractions 2 to
congerbm Bt ti Hy te aBatesn ufealchionevhiahsvweonoent aasedbed
to 2.5 mM with a centrifugal nenbrane concentrator
Ontey o REI9EraAs Qnenbbastured by Ml lipore Co. |,
Ltd.) , the concentrate was applied to a PD 10
des d k4 aigr ol ames { srevaf perpedebyuder straamsame conditions
Bi osci ences, Inc. ) which was previously equilibrated
exygpth tORS HGL: Phypdivoleoge sak rn Sl d ttei @ Makiieat (@8nufactured
(TOSS) containing 0.01% Tween 20, followed by
by ehm¢ i onami BhoFOiS8cewhermhy. 3. wbral vetda sanp e M@pggmar

sol vent was replaced with TO SS was obt ai ned. The thus
we it fieekor € | smanentabbbt ek @Gisamye y@s $4bj e£L80rLPreg
(blotted) to a PVDF membrane (Hybond-P, manufactured by
Amersham Bio.sciences, Inc.) wusing PhastTransfer Semi-dry
Transfer Kit (manufactured by Amersham Biosciences, Inc.) and
PhastSystem. This PVDF membrane was gently shaken in 10 ml
of a blocking agent (BlockAce, manufactured by Snow Brand Milk
Products, Co., Ltd.) containing 0.1% Tween 20 a- room
temperature for 1 hour. To this blocking solution, 10 pl of
S-protein HRP (manufactured by Amersham Biosciences, Inc.) and
10 pl of ar anti-V5-HRP antibody (Monoclonal Antibody to
Pk-TAG-HRP, manufactured by Acris Antibodies GmbH) were added
and the membrane in the solution was gently shaken at room

temperature for an additional 1 hour. The PVDF membrane was

washed 4 times Dby gently shaking it in 50 mL of



pol yacryl am de el ectrophoresis and silver staining by
the nethod described in the above c) of Exanple 8 to
confirmthat the 1gG protein was sufficiently
purified, and then the proigin concentration was
measured. The thus purified sanple was cryopreserved
at -80C until use. Exanple 13. Preparation of affinity
col um having nouse Si gl ec-15-Fc i nmobilized thereon
After 0.54 m of the solvent of the 18.5 ng/m

phautshd i @dbu FPesed S gl 8% 1Prg éeh%taii%&_n%;?@?bh@%é[éh 29 for
Exanple 9 (a total of 10 ng of protein) was replace

5 MihhtasCoupldng bﬁggﬁfnéo' ZnM IINQ]BM rani CAI P v eg
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8.3) using a PD 10 desaffing col um,  the resdlting

acc?rchl _..Iil nt%‘%hgopggggEgtWegttc%cble@ tl'los’ian ]:;f‘CT Cg%%%l?gggﬁlykl:

rane concentrator Am c¢on tra-4 manuf

L4 td. ). After_i | | .
B ket e LR e
R L e I AN SR TR

dg@qpta'nin 10 ng/ d npuse Siglec-15-Fc was injected
SHH T HE TO¥ (it st - SRR, (ARRBFaGtRERE PHNATRBShar
. allowed to proceed at room_tenperature for 30 m nutes,
BisfigpcR’: t olPRatti ¢afle Eveegeistt ifvielmr olprlamami 3200B,
a bl ocking buffer (an ethanol am ne buffer containing
marglig Qg bypppBaRyid, Iaa) .of Thewashiihygs lufef shogm in Fig.
sodi um acetate buffer containing 0. 5 MNad, pH 4.
2. 0)Als@niremnihebet eilocki nigt babfhiéd wer edrfjientest that a
sequence according to the protocol of Anmersham
prBicgtivwnces, hasd ne.mobaculdenyet et cofuahowas3b ekbz almouse
roomtenperature for 30 mnutes. Thereafter, 6 m of
Sighecwesting) baffercabosl wath the dlockingihuf{efivedd was
6 m of the washing buffer were
efficientiy purified and concentrated in the protein fraction

which was not adsorbed onto the Resource ¢ column.
d) Measurement of protein concentration of purified mouse
Siglec-15-His

For the purified mouse Siglec-15-His (the protein
fraction which was not adsorbed ontoc the Resource Q column),
the protein concentration was measured with a DC-Protein Assay
kit (manufactured by Bic-Rad Laboratories, Inc.) using bovine
serum albumin as a standard sample. As shown in Table 1, &
total of 1.66 mg of purified mouse Siglec-15-His protein was

obtained by performing the purification procedure twice.

Table 1
Protein Conc. (mg/mi) Sample Vol. (ml) Total protein (mg)
1st 0.475 2.0 0.95
2nd | 0.354 2.0 0.71
Total | 1.66




injected into the colum in sequence again, and
finally, the buffer in the colum was replaced with
50 M Tris-HC1 buffer (pH 7 . 0) containing 1 M NaCl
and 0. 01% Tween 20. This cppyinm was stored at 4C

until use. Exanple 14. Purification of anti-nouse

Si gl ec-15 polyclonal antibody with affinity columm a)
Affinity colum chromatography To 2 ml of each of the
purified anti-nouse Siglec-15 polyclonal antibodies
Nos. 1, 2 and 3 prepared in Exanple 11, 8 m of an
Apply Buffer (10 nM Tris-HC buffer containing 0.15 M

H ded, t I t
R g |i%rg%%é“?ﬁle&if??n?%g%ﬁ?ﬁ%@%“ JSmate 13) whi ch

V.0 e |I| with the Apply
%%%%fa%%%?%%rg ggggma °p h Y After the
col s_washed ply Buffer at _a
floa??%ﬁ2<%? 01%5° ﬁﬁfﬁfﬁ SP#FSFO 4§) %&%?;ﬁﬁﬁ%%%al5—FC“
ont o .t he umm s el ut ed with 5 m of 1 Mglycine
NSRSV oS o??gg Sdf FerP{PRE2ST) TR0t 11y E) 3 Nagl tered
EM/rate of 0.25 m/mn, and subsequently a
thrﬁucsﬁb'an 58L0V6E GOt 1ERE ¢BROE2CRHISSE| by Ml Wi tROBenfo . ,
of 0.1 Msodiumcitrate buffer (pH 2.0) contai ning
Ltp)s RRdaEher BE|ow Feree ofa®. 3P Higgite, aTheTrap Protein
chronatogran1of the anti-nmouse Siglec-15 polycl ona
B Santy belyimiNo (man plip £ heddwitvh Aree s A itqs cickumes | sinc. )
shown in Fig. 12. The eluate was fractionated at 0.5
whigh gerd fpeetionsint beeni aguiddibpy atteble sy i(Tmruf dsdareds PBS
by Nunc, Inc.) , and inmmediately thereafter, 106l of
(DﬂPEﬂ/ﬂmamu@ﬁEEuhhﬁiby)Ihviiké@emf E@@h)fiﬁCéiﬂDow rate of
eluted with the glycine hydrochloride buffer, and 150
5 mll /ofin.l MfTEeirs thas caddeth twa . mdledfweachhirections flow
eluted with the
rate of 5ml/min, a protein adsorbed onto the column was eluted

with 50 ml of 0.1 M sodium citrate buffer (pH 3.0) at a flow
rate of 5 ml/min. The eluate was fractionated at 5 ml per
fraction into mini-sorp tubes (manufactured by Nunc, Inc.),
and immediately thereafter, 1.3 ml of 1 M Tris was added thereto
to neutralize the eluate. After a solution obtained by
combining the fractions (fractions 1 and 2) in which the eluted
protein was detected was concentrated to 2.5 ml with a

centrifugal membrane concentrator Amicon Ultra-15

ct

(manufactured by Millipore Cc., Ltd.), the concen-=rate was
applied tc a PD-10 desalting column (manufactured by Amersham
Biosciences, Inc.) which was previously equilibrated with
Otsuka Physiological Saline for Injection (TO-S5S,

manufactured by Otsuka Pharmaceutical Co., Ltd.) containing



sodiumcitrate buffer to neutralize the eluate. Mst
of the anti-nouse Siglec-15 pol ycl onal anti body was
eluted with the 0.1 Mglycine hydrochloride buffer
(pH 2.7) containing 0.5 MiNaC . About 2.5 m of a

sol ution, obtained by conbining the fractions
(fractions 3 to 7) in which the 1gG protein eluted
with the glycine hydrochl oride buffer was detected for
each lot, was applied to a PD- 10 desalting colum

0. dremufeaat ured Ay 1 Ares shan Bioseh eRces, Tér@c) Whiehhy 3.5
had previously been equilibrated with O suka

ml PcS‘JYSEC)'s%QianJ webddeshorhRj ectd ons o { Sf%%c‘c‘ﬂ_rg@smsngwas

0. 01% Tweén 20 foIIovved by elution wt

AR éfg s Beeh RBT W IROPRSIder 06 CRUTRRELT bee.
16
BYFL g . 5280 g (LLaEt RO 18 EpcIaopl et L o

caelfnr%ctlh%gjsfor all the three |lots were

oI hed and 11e Fesdid R s I oR Rfas2 IR oRcRAt FEReYC 1R
to 2. 5nmM with a centrifugal nenbrane concentrator

+T-Ami con Utra-4 (manufactured by MIlipore Co., Ltd.).
Then the concentrate was applied to a PD 10
c?@s&lcﬁ—ﬁ’él EBCURR™ 1 FirafEPaYt BF st Byt AR IRbaRe Siglec-15-Fc
Bi osci ences, Inc.) which was previously equilibrated
Wi t I@YTO-ISSDGf G | 6aEdley Rrepabadwitth tirer SSovwemebyioned
3.5 mM of a sanple (Citrate-E) whose solvent was

PU e GrielP i B ho T S8 wa s Debpailyed r yiksideuse jreparpitoresis
sanpl es were cryopreserved at -80C until use. b)

undvrasedegen ofngr vl enn TwacaEitveat staiafing were performed.
affinity-purified anti-nouse Siglec-15 polycl onal

haai s padys Rorot Bacpusf thedsansi c:ﬂ@ﬁ%@:@b@ﬂ@?tﬁ@ respective
pol ycl onal anti body sanples (the protein fractions

purelfited foromtdie ,PBnl@quivalent amount of ar SDS—-treatment
solution was added, and the resulting mixture was heated at
95°C for 10 minutes. 0.3 pul of a sample obtained by diluting
each of the thermally treated samples to 21/300 or 1/900 with
a half concentration of the SDS-treatment solution was used
for SDS-polyacrylamide electrophoresis. The electrophoresis
and silver staining were performed in the same manner as the
purity assay of mouse Siglec-15-His described in c) of Example
8. The results are shown in Fig. 10 along with the results
of examining preliminary purification conditions on z small
scale (the pH of the applied culture solution was 8.9 or 7.0).
It was shown that a protein having a molecular weight of about
55 kDa (mouse Siglec-15-Fc) was efficiently purified and

concentrated in the protein fraction which was eluted from the



desalting columm), the protein concentration was
nmeasured with a DC-Protein Assay kit (manufactured by
Bi 0- Rad Laboratories, 1Inc.) using bovine IgG as a
standard sanple. The sanplgsy;in which the protein
concentration was neasured were prepared such that
the anti body concentration was 15 or 50 g/m, and
subjected to el ectrophoresis and silver staining in
the same nmanner as in b) of Exanple 11. The results

HiBF&o Sheweim Kl go1uds. |t was shown that an 19G
protein conposed of a heavy chain 138 having a

”1%5%1:&5 Mei ght light chai )

= havi ng a %D I'ecul WEIg ? g%%ugg f%kﬁh way 184 mouse

siffddciently purlfled and concentrated in the protein
ractions eluted from the PD-10 colum. As shown in

Tabl , ~abou 3.tg 7.4 . fflnlty urified
antﬁﬁﬁbus§%8|SIe&*f§dpop§8ngnaglgaﬁflgddy CcolFgepeProtein
repared in each o 1to3or as Citrate-E

Erachad |oSTut‘F§§ & %tée[?rl}f) alrﬁjiri'ﬂ FOSas)e ¥BE pProtein
(M) Total protein (ng) .661 3.5 2.31 No. 2

COnCEAEr & ¥y (3 S l\@eaghﬁfeﬁlzwsts 7 39C-Enatatie: EA$sas5 ki
3.5 4.04 Exanple 15. Purification of

(Mapyiafiyrgsir PYi 84 cafaid AR S gf bes 15 Ipel-yclumialy bovine
antibody with gel filtration colum a) Superose 6

Se iy} (P WMot oyraphyddnd osaepieo chmpiitet yim ehmvee 2, &
endot oxi n and | ow nol ecul ar weight inpurities from

tote @f f PRI mg- pdr ifisidf ke | mowsse Si§ilglec-5HF cpalyed @ital was

anti body prepared in Exanple 14, purification was
obfajmaverbypardof onedimg t bha getifithrabhopreekdife twice.

Table 2
Protein Conc. (mg/ml) Sample Vol. (ml) ' Total protein (mg)
st 8.0 35 28
2nd 18.5 3.5 64
Total ! 92

Example 10. Production of rabbit anti-mouse Siglec-15
polyclonal antibody (immuniza*ion of rabbit)
a) Preparation of antigen

The mouse Siglec-15-Fc protein produced in Example 9 was
prepared at 100 pg/0.5 ml, and an equivalent amount of an
adjuvant was added thereto and an emulsior was produced using
a glass syringe. As the adjuvant, Freund’s complete adjuvant
(FCA, Manufactured by Difco Laboratories, Inc.) was used only
for the first immunization, and Freund’s incomplete adjuvant
(FICA, Manufactured by Difco Laboratories, Inc.) was used for

the second and subsequent immunizations.




1 M of each of the affinity-purified anti-nouse

Si gl ec-15 pol ycl onal anti bodies Nos. 2 and 3 was
applied to a Superose 6 HR 10/30 col unm (nanufactured
by Amersham Bi osci ences, Ifngg ) which was previously
treated with a pyrogen renoving agent PyroCLEAN
(manufactured by ALerCHEK, Inc.) and equilibrated

with Du--be.co's PBS (D PBS, manufactured by
Irvitrogen, Inc.) containing 0.01% Tween 20, foll owed

b) bymehti L o0i wht BrDrEBSi339 containing 0.01% Tween 20
at a flowrate of 0.4 mM/mn. The chronmatograns

t hergofe @angphiown ( 'Jﬁpghgsolx? ni 06 S4BT & @S « tsg w:U'p a body

fracti onated at O. per fraction into mn

wefcj‘rp@%f ér@)uf“%g uﬁgg bée/sdl}.la erCd )a’né?rg]q 2_ nc:.gen%any,

flltratlon pur i House
. fractions 28 to
th@"%#%agz% SR PRI XTI
. - 80C unt| use. Measurenent of protein

I
pr “c_ cent?a “Gﬁmbfw?ibbqq “AGE PUPELi etPPRith geibe emulsion
f tion colunn Al so for E %el filtration- Eurlfled
%ﬁtrﬁe &) &g dBIE5-F61 JEPGHERTERUISHddf satPF EafeRBally
protelg fractions, eluted fromthe Superose 6 _col um),
USHHE Hrof f ntLorcehPRabeBAlenas reBddré@Pihs shBWANEAaTtion
Table 5, the gel filtration-purified anti-nouse
Wa SPGEQIE G Sl eFahar dhitilbedy eiveranldndane oftex 2he fyrst
and 3.34 ng could be prepared in ot Nos. 2 and 3,
impgsieet okt y. Taphe 15 Plopdtwd s O©d411cect(errglanftt)e*sarddyes from
~Vol. (m) Total protein (nmy) No. 2 0.643 3.5 2.25 No.
tnegqauy_95583h5h@n@mization, and 76 to 72 ml of antiserum was
obtained per rabbit. The antibody titers ih the pre-immune
serum and the antiserum were confirmed by an ELISA method using
an immobilized antigen. As a result, an increase in antibody
titer in the antiserum was confirmed in all the three rabbits.

The antiserum was stored at -20°C until use.

Example 11. Purification of anti-mouse Siglec-15 polyclonal
antibody
a) HiTrap Protein A column chromatography

To 20 ml of each of the three rabbit antiserum lots
prepared in Example 10, 20 ml of Dulbecco’s PBS (D-PBS,
manufactured by Invitrogen, Inc.) was added and mixed, and the
resulting mixture was filtered through a Sterivex-GV filter
(manufactured by Millipore Co., Ltd.). Then, the filtrate was

apprlied to a HisTrap Protein A 5 ml column (manufactured by



Exanpl e 16. Preparati on of nouse bone marrow
nonadherent cells The fermur and tibi.a were resected
froma mal e ddY nouse at the age of 5 to 8 weeks and
soft tissues were renoved.;Bgth ends of the fenur or
tibia were cut off, and D-PBS was injected using a
syringe with a 25-gauge injection needle to push out
bone marrow cells, which were collected in a
centrifugal tube. 140 Centrifugation was perfornmed a:

AmdQHAA erpes &L g e-d0r 5t nPtSﬁhiéﬁ 1Qng’DL?91§Q§%yofbeen

super natant was renoved. To e cell pell®et
: qh EC. . ek, d Bl.og [l ing Buffer, . .. _
eqf fiedd g“dlq%{/%sr ]gB%HRECog ,qutq“d _Qg)t o L A sHSH&Rgthe
[ r Lt uspensi on s left..at room
o 3 st st o it B0 S0 TR et D opBS Vg Sedued 2-5
| thereto, and.the susEe sion was centrifuged_at room
mL Aie PaPiPE S8 S8SRT RGeS AP 10D L UHhddhEluted with 50
%%p rqﬁgﬁnt was renmoved. To the cell pellet, 10 m  of
ml GEMCa Ind PR Fafaf&Gt6r BY T D vtk Podenat| aciyow rate of
containing 5 ng/m of M CSF (manufactured by R&D
2-50s{ BB, | hee)elaifteInos Ferarlppatnd aePum(FBSYE finaction
. added to suspend it. Then, the resulting suspension
1ntGasTpASSEQ TPhr 6UBASa tednusSachiined (M0 NwrNyl odpc.), and
- manufactured by BD Fal con) to renove aggregates. The
1mmeskiA e by el den i@ Or-&dsfrér pEdl td T izbwesRaddeHaskereto
(for the wuse of adherent cells) and cul tured
to owvarmightz¢ ntlhhe C8Ruaneubabdter Abbert tilte maverhighsolution
~culture, the cells which did not adhere to the
obtEifleas kbyer eometoves ed tand fugsed iah s"OYSeaboONEnAAIY OWo  5)
nonadherent cells. Exanple 17. Effect of addition of

corandtiimimse eSegheedlbropel ych o8ato A bOMNe®F o 2.5 m1 with
osteoclast differentiation of nouse bone marrow

a nesadhereghicelhsmt sihaul *ldrRe WAt FANKhi con Ultra-15
(manufactured by Millipore Co., Ltd.), the concentrate was
applied to a PD-10 desalting column (manufacturec by Amersham
Biosciences, Inc.) which had previously been equilibrated with
Otsuka Physiological Saline for Injectioﬁ (TO-SS) containing
0.01% Tween 20, followed by elution with TO-SS, whereby 3.5
ml of a sample whose solvent was replaced with T0O-SS was
obtained. The thus prepared sample was cryopreserved a* -80°C
until use.
b) Detection and purity assay of anti-mouse Siglec-15
polyclonal antibody

By using the samples (three lots, Nos. 1, 2, and 3)

prepared by the purification procedure described in the above

a), SDS-polyacrylamide electrophoresis under reducing



By using the anti-nouse Siglec-15 pol ycl onal
anti bodi es produced in Exanples 14 and 15, an effect
on osteoclast differentiation of nouse bone marrow
nonadherent cells was 141 {s$tudied. Muse bone marrow
nonadherent cells prepared by the above-nentioned
met hod in Exanple 16 were prepared at 1.5 x 105
cells/m in a-MEM nedi um containing 10% FBS and 10
ng/m of M CSF (manufactured by R&D systens, Inc.) ,
corffit 1d1es rasild1 Nee - Cot L1 RL P AL E 0P MRS rRgRdedy ) each o
well of a 96-well plate in"an anount of 20C | and the
s we c ur f day Lp.a 002 incubator.
SRR D ERit e SEr Ty RereRiRa Y pldte tRspective

e old cu solutio e -
e y Q0 I _of dium.contai nin 0% FBS
P e s AL CCHANRE TRl SOLUP B By DS < fedtrent
Peprotech, Inc. ).and N-.CSF wer ded to, give final _
SOlcuo“nlcoerht‘ﬁgtﬁn‘%nqgrb?)ri@f %%S‘ a{\#l\?’gl goeﬂg??ﬁl?al ing 1 mM EDTA,
£espectively, was added to each well. To the cel
2 SRBEr e ot B R L P By st £ BA G0 9= hanol) was
anti body, Citrate-E antibody, gel filtration-purified
addgsl, 2nht FpRdyesugeingi Migtamieonasuriditeed Nat 35°C for 10
~anti body, pre-inmune rabbit 1gG (produced in Exanples.
mimgtes)4, Oapdrispior wumpes cikaldijnedavai IddBivg imgbktth of the
control 1gG (Non-inmmune Rabbit 1gG CLRBOO,
theriflat Caead sy sempacisane 1/AH0HatldBi0és okt U/ 0 hvast taddema l £
at a concentration of from30 to 1,000 ng/m, and the
congdnterajeran efl tiiveedSPortamadddnti aalutdiclaysasn we@2for
i ncubator. After conpletion of the culturing, the
SDSagiawdgrofamide terlster-ragsicatants acifthephsphabpieresis and
(TRAP) of the formed osteoclasts was neasured by the
silfvad ewkngipgocede e fdned dht tii€ ssalcuhbOfeke £a68 purity
wel |l of the 96-well plate was renmoved by suction, and
as Sy bfohode M gl0skt Ly Ciii § ats DUffed 10PH) God)Example 8. Tt

was shown that an IgG protein composed of a heavy chain having
a molecular weight of about 45 kDa and a light chain having
a molecular weight of about 21 kDa was efficiently purified
and concentrated in the protein fraction which was eluted from
the PD-10 desalting column.
c) Measurement of protein con_centration of purified anti-mouse
Siglec-15 polyclonal antibody

For the purified anti-mouse Siglec-15 polyclonal
antibody (the protein fraction eluted from the PD-10 desalting
column), the protein concentration was measured with a
DC-Protein Assay kit (manufactured by Bio-Rad Laboratories,
Inc.) using bovine IgG as a standard sample. As shown in Table

3, 100 to 170 mg of the anti-mouse Sigle¢—15 polyclonal antibody



containing 1% Triton X-100 was added to each wel|.
Then, the 142 plate was shaken for 5 mnutes on a
pl ate shaker to lyse the <cells. To each well, 50 | of
a substrate solution (50 mMsodium citrate buffer (pH
6.1) containing 5 ng/m o-nitrophenyl phosphate and
0. 4 6% sodiumtartrate). was added, and the plate
was i ncubated at roomtenperature for 5 mnutes. After
the incubation, 501 of a | N sodium hydroxide
co@%&tﬁécghy@ﬁiégdfg egehegghtﬂglhoaf t%%sQGTM%A .late
to stop the enzymatic reaction. APt er st'oppi ng t'he
TalfNZYydmtic reaction, an absorbance of each well at 405
nm was neasured, and the neasurenent was used as an

i ndex ofrotdiiRpdAcdog/myi ty. Theanimswsl. tns) ar e [Showmtd otk @s)

Nolb5 |and 16. 3839significgant 1nhibftion of [TRAP actuyity

Nonds Inot  obeeBved in tthe cases3®f the prie-1 nmuneqp

Na-dbbit 19G @Bd the comercialdy availaBll e rabbifyg

control 1gG On the other hand, a significant
inhibition of TRAP activity was observed in the cases
g ﬁf t he af.fini Lygurifi ed No. 3 antibody at 30 ng/nl_or
) RGRenaat@Tt RE L3I TRt BL Y &t PHsdy 18C aBbhrmeggengiadec-15
or higher (Fig. 15) Also in_the case of the gel
POLYGAGIR T ARIRPEY €6 ROIL18Canbi BEdy 2Cqldigmitt idommtin
i nhi bition of TRAP activity was observed at 30 ng/ni
or Hi ghett KBFec@dfirmimer etlpdt ehhe jamHilbimorse Siglec-15
activity was observed in the case of the gel f1
POJ{XQ@H@)‘%-WJ’MMM MNeep@ramt ibodye t lanvenitbe spskinds not
the gel filtration-purified No. 2 antibody (Fig.. 16)
only Sigcant Fe tagt ibxitt yalofo i tdi bhei ey tastcedddsir domain of
formati on was observed also in the gel
Sidlidd+la pentpuni f4ehaatdhedy, it show: bhat 4he mouse
activity of inhibiting osteoclast formation observed

Sidied-hes 543 sample (Example 8) or 5 pl of the purified mouse
Siglec-15-Fc sample, an equivalent amount of an SDS-treatment
solution(withcn:withouttheaddithmlof5%2—mercaptoethanol)
was added, and the resulting mixture was heated at 95°C for
10 minutes. 0.3 pl of each of the thermally treated samples
was used for SDS-polyacrylamide electrophoresis, and
electrophoresis and transfer (blotting) to a PVDF membrane were
performed in the same manner as the method described in the
above b) of Example 6. This PVDF membrane was gently shaken
in 8 ml of a blocking agent (BlockAce, manufactured by Snow
Brand Milk Products, Co., Ltd.) containing 0.1% Tween 20 at
room temperature for 1 hour. To this blocking solution, 1.6
pﬂ.aftheanti—mouseSiglec—lSpolyclonalantibodyNo.2.(Table

3) was added, and the PVDF membrane in the solution was gently




anti - nouse Siglec-15 pol ycl onal antibody is not
attributed to endotoxin or iow nolecular weight
"inpurities contained in the antibody sanple, but is
attributed to the activity, % the antibody nol ecul e
itself. Fromthe above results, it was shown that the
anti-nouse Siglec-15 polyclonal antibody has a potent
inhibitory effect on osteoclast formati on (osteocl ast
differentiation and maturati on). Exanple 18.
r.al i i ' of inhihitio f. _osteqgl ast
Sh%]i@% g?e%%%t%ﬁﬁﬁnﬁoﬂueggggo%% a%l&olﬁ ho gdkhoelﬁrent U bvor
1. on pof_ .anti-nouse Siglec-15 palyclonal
e an%%%%%aég‘gﬁ%cpa oS ﬁ@%ﬁ)ylﬁ%wg&#ﬁ’h{@ mL of
pRd hat .the effect of the a%i - rmuge . Siglec-15
PSS T R At i body "§EPeAdstBR * HEL B TRl ng ThfeWeshed: BDVE
n_antigen by previously adding the antigen to_the
me ?@?rd%s‘e l‘%\egqsc,?éi 15 Bty QlodEIt Gy U s BEM Advance
i nmune precipitate. To 10 g/m of the
Blogking t&%@m 5 A®vamcaepbayn ppoatEedy PatEsapphekit,
14, the nouse Siglec-15-H s or Siglec-15-Fc prepared
man i FXERF @ B Smey s Bdded i@n e cofArentrakhdnant i 30abbit
30, 100 or 300 g/m, and the resulting m xture was
19GritRibdmed udta c3ITC ed by Anehmirasn BAbtser enloe si, nTubaf iay added
the m xture was centrifuged for 5 m nutes by
thagte i) tangivadc thealesohténgraupennaf dn20BV00. Then, 0.8
sterilized by filtration through a MIlex-GV filter
pl ofeatf sepuoedi ByHid |ddparieCascil bl vudduegtBeReR1 ot ting
marrow nonadherent cells prepared by the nethod in
Ma Fxangp eaht feete rkdby serdemthdmMpac8eiweldespl Bte. at,2094deq
| /well, and the cells were cultured for 2 days in a

thdd d haihatite ddigo0dgh CUl tihe sSOLut HRN, LD %Qﬁtl hak
- 96-well plate was renoved, and 100 | of MEM ¥ shaken
at room temperature for an additional 1 hour. This PVDF
membrane was washed 4 times by gently shaking it in 50 mL of

PBS containing 0.01% Tween 20 for 5 minutes. After washing,

the PVDF membrane was treated according to the protocol

-attached- to -ECL --Advance- Western -B lotting—-Detection- Kit...

(manufactured by Amersham Biosciences, Inc. ), and the
developed color of the band of the protein was detected using
an ECL Mini-Camera (manufactured by Amersham Biosciences,
Inc.) and Polarocid film (Polapan 3200B, manufactured by
Poiaroid, Inc.). The results are shown in Fig. 11. From these
results, it was shown that the purified anti-mouse Siglec-15
polyclonal antibody also binds to mouse Siglec-15-His, and it
could be confirmed that the anti-mouse Siglec-15 polyclonal

antibody binds not only to an Fc tag but also to the



medi um contai ning 10% FBS t o whi ch human RANKL ( RANKL

manuf actured by Peprotech, Inc.) and M CSF were added

to give final concentrations of 20 ng/m and 10

ng/m, respectively, was pgldled to each well. To the

cell culture solution, each of the test sanples

prepared in the above was added at 1/200 (v/v), and

the cells were cultured for an additional 3 days in a

002 incubator. After conpletion of the culturing, the
ex@tidai Tyl of doaidimabe- £ BSi St@d cath bhasphat ase 6TRAP est

of the forned osteoclasts was neasured by the nethod

descridiadd by Beanlia ol 1 tThenesyl L8saE8nghowRd Phat ¢
e Fig. 17. In both cases dherer%he anthod? was o that the

antelidadd §§%7@é—§'5 8*3%&?0}{%% %H{Eﬁr the, & ?xtd ﬁﬁdyj also

was neutral’i zed | ec-15-Fc ect o)

blrg{g%@qgcyu%/@ds?(ﬁy%éa#zg and | ost. These results

nonstr e |nﬁ|b|tory effect of the
anti-nouse Siglec-15 polyclonal antibody on
osteoclast formation is due to binding thereof to
Si gl ec- rot3|n and bl ocking.of its uncti_on,
%&%ﬁb %ﬁ?%%? o?paag PF5nBRURAL F2 &§e%§%ﬂec 15
oI cl on antib on. os eoclast dlfferentlatlon of
p O&gr{éa JF% ABRAYNBRERL COLLES TESt iThA™t$dR wpf hthe
TNF usi ng the anti-nmouse Siglec-15 pol ycl onal
ChIGR | 56%’9 tf45US%ﬁ el e@?‘a@ﬁlﬁstg%cl 2T WS f dndrdiagtijogn of
of nmouse bone marrow nonadherenc cells by stinulation
imngin i NS tS e ad Sitdiese 1 bdfe ARErNE noRaEhe rsEium was
cells prepared by the nmethod in Exanple 16 were
rqpapRd ddetefirom s R IGE ¢elll-$ mi kA igubEMeodedeagin of these
containing 10% fetal bovine serum (FBS), 10 ng/m of
se NCSEmari@ s2wag/ml xedfw ifiBFoh® &énmanbtacture€dilby R8I becco’ s
systens, Inc.) , and the resulting
PBS (D-PBS, manufactured by Invitrogen, Inc.) was added thereto,

and the resulting mixture was filtered through a Millex-GV
filter (manufactured by Millipore Co., Ltd.). Then, the
resulting serum sample was applied to a HiTrap Protein A 5 ml
column (manufactured by Amersham Biosciences, Inc.) which had
previously beern equilibrated with D-PBS at a flow rate of 1
ml/min. After the column was washed with 50 ml of D-PBS at
a flow rate of 2.5 ml/min, a protein adsorbed onto the column
was eluted with 50 ml of 0.1 M sodium citrate buffer (pH 3.0)
at a flow rate of 2.5 mi/min. The eluate was fractionated at

ey

2.5ml per fraction intomini-sorp tubes (manufactured by Nunc,
Inc.), and immediately thereafter, 0.65ml of 1 M Tris was added

thereto to neutralize the eluate. After a solution obzained

by combining the fractions (fractions 2 to 4) containing the



cell preparation was seeded in each well of a 96-well
plate in an anmount of 200 | and the cells were
cultured for 2 days in a 002 incubator. The old
culture solution in the 96;ygll plate was renoved,
and 100 | of MEM a nedi um containing 10% FBS to which
human reconbi nant TNF-a (manufactured by R&D systens,
Inc.) and M CSF were added to give final
concentrations of 30 ng/m and 10 ng/m, respectively,
: : T celd . cul t.ure_saluti
S e (oo befroat I Bramilie 15707 PRt gefucal
ilirations:purifi anii - ppyse,Siglec:15 -
T hady B adlcea T Elhrale 1o bae: adadiogplzetured by
. ration . of fr 30.to Q00 ng/mM_, .and, t he
Ml'lgjgﬁ(gp\%ve?% cu Ltu'r)e'docfrﬁoer A A '%qto%é‘iags SRR 208310
incubator.. At the same tine, a well in which the
de ek TR G T (BREY By HaaHY Rt R S Samnce s, Inc.)
OCl F/ OPG _prepared by the nethod described in the '
th%%c“rﬁt%%’b UpaY tiU- NPT P 96Y 26D 19T 8tk Physiological
concentration of from3 to 100 ng/m was also
Salinpar€d. BR1eFtEBRpl S0 bf cOReadmitgr i Agllehdween 20,
activity of tartrate-resistant acid phosphatase (TRAP)
folpfoyer OV o weHoBStidde FasES , viese Frtas dr- Sdmby t Aes amatlifodhose
described in 146 Exanple 17. The results are shown in
solent 18as| iretheacadesitdf ThHeSPr ecisnmuinealig&dand The thus
OCIlF/ OPG a significant inhibition of TRAP activity
pumasi et ofeseimvethe Oratie tot figh hsurdplén wae stasecafed to
the gel filtration-purified anti-nouse Siglec-15 No.
po Byt y badyde abdet tS@Yhotuidiist i oy 061 TRAP agtd Mg W the
observed at a concentration of 250 ng/m or higher.
me fit@iNddE@se bes Ut $he bbowascshomeidiat14 e antonfBuset hat
Si gl ec- 15 pol ycl onal anti body can inhibit also

thd Nocl peeedn Qaleockast : EAr Ml oM £ 054 QG PBhen the protein
concentration was measured. The thus purified sample was

cryopreserved at -80°C until use.

Example 13. Preparation of affinity column having mouse
Siglec~15-Fc immobilized thereon

After 0.54 ml of the solvent of the 18.5 mg/ml purified
mouse Siglec-15-Fc solution described in Example 9 (a total
of 10 mg of protein) was replaced with a coupling buffer (0.2

M NaHCO3, 0.5 M NaCl, pH 8.3) using a PD-10 desalting column,

the resulting solution was concentrated to 1 ml'using a
centrifugal membrane concentrator Amicon Ultra-4
(manufactured by Millipore Co., Ltd.). After isopropanol in

an NHS-activated HiTrap column (1 ml, manufactured by Amersham



di fferentiation and maturation) which cannot be
inhibited by OCIF/ OPG For each well of a 96-well
pl ate prepared by performng culturing in the sane
manner as descri bed above, P staining was
performed using a Leukocyte Acid Phosphat ase kit
(manufactured by Sigma Co., Ltd.) according to the
protocol attached to the kit, and the formation of
TRAP-positive nultinucleated ost eocl asts was

B OPOELNEs Aond | G Lo d e od QLA 100, 0L TREPHRGSILI NE

gi ant ftlnucleated ost 6oct was in
of . the anti-nouse, Sl oI cl opa
*n'i%§: QT}nnggY ?§?Qbah8hgﬁ3@]%g/mp s?ée”'TS Fc
walere f%f%? g the case where the antl-
SrGPESES 1P PM%ﬁ& d&ﬁtf%bﬂ% Wa¥T4A98d, $iC5ae R ion
t hat. the anti - nouse gl ec- 15 poly cl onal antlbody
Wast A MhPBPEsechat ﬁ%%s%emwr%vrefw GY panutes, in
osteoclast differentiation and maturation induced by
OIGNE. LA 47 agbddit @ e fastti W HRRHRS orf 6f. @it B- baséing
Slglec 15 polyclonal antibody on osteocl ast
e T deenerasnenapi ngobg el e boren ai nowe dord Mete @i mit § . 3)
cultured cells (TRAP activity) A nmale ddY nouse at the
6 mgeiof Varbéky was feut Hanspddumbycesrtiechlifdesl ocatedning
under ether anesthesia and the fenur and tibia were
0.7 ¥deledpHAS t@Er, sofité hissuesewdres-kemvadfeboldre enfected
of the femur or tibi-a were cut off. Then, a-MEM nedi um

in cent@intengcdb¥dt atato hew Beosetum MBRmdYseehedibBt@ences,
the bone marrow using a syringe barrel with a

In@b- gaugehdy ecthONcHeedh vasandrbope PBEHOVEGBLLS-WeLeF oy
collected. After the nunber of cells was counted, the

30 Geldsc er e TiveRaAd At Py 136 gl |\A%/smln'gnbu-_fer, 6 ml of

the blocking buffer, and 6 ml of the washing buffer were

injected into the column in sequence again, and finally, the

buffer in the column was replaced with 50 mM Tris-HCl buffer

(pH 7.0) containing 1 M NaCl and C. O % Tween 20. This column

was stored at 4°C until use.

Example 14. Purification of anti-mouse Siglec-15 polyclonal
antibody with affinity column
a) Affinity column chromatography

To 2 ml of each of the purified anti-mouse Siglec-15
polyclonal antibodies Nos. 1, 2 and 3 prepared in Example 11,
8 ml of an Apply Buffer (10 mM Tris-HCl buffer containing 0.15
MNaCl, pH 7.2) was added, and the resulting mixture was applied

to the affinity column (Example 13) which had previously been



a- MEM nmedi um cont ai ni ng 10% fetal bovi ne serum The
resulting cell preparation was plated in a 96-well
plate at 100 I/well, and active vitam n D3

(manuf actured by Signa Co. td.) was added thereto
to give a final concentration of 2 x 10-E M To this
cell culture supernatant, the affinity-purified
anti-mouse Si glec-15 No. 3 anti body produced in
Exanple 14 or the pre-inmune rabbit 1gG produced in

o QB 0, 09901 v Lo UL 9L A

Q and the cells, were cultured for_ 8 days _in
Aftaeq%(%g“{ nrggulbué%nor“.asl NESF&T &MY %t e f?éditBﬁ @BBEé{cgﬁéﬁ?r at
Aand additj test substance were perforned on
2 23055~ 5 & 2R/ U S 28t A CH L s SRR @RG Che
day 8 of culture, and_ 100.neutral formalin was added
CO%‘J&‘YI? %% heleffsWialt ar M ©ing - 4 R Terdine tmedgehoride

were washed twice with distilled water, 148 and a
PUfpAp Qib<tr/at €¥GaNGE 1> AMNESHi Bophéhg rate of 0.25
hosphate, 50 mM sodiumtartrate, 0.1 M sodium
/gt atad suseauest 15,0) prwas iaddedorbedebotat th80column
| /well, and a reaction was allowed to proceed at room
was enpdrest wrigf ¢r m30ofi Aufled. sFHenn ¢itrda®Hbudasradded2. o)
‘thereto at 50 I/well to stop the reaction, and an
cordigsiorirance. at M405CAimaras: nEaswur edtesiofg B I8 GhOphat e The
reader, whereby the TRAP activity in the cells was

chrered tuaf e oS tae afstHnoukBeSTRARcachi yblycV8sal N Olbody
red depending on the dose of the added anti-nouse

No .Si3gbee:¥3 qeohyiehonak amtibedy cbilgmn 29- AhownOint Bey. 12.
other hand, in the case where the pre-imune 1gG was

Thedddedatad oG easg-tNohhecdRAR agt EVigy ﬂ@? ML ccion into
| Wwas

observed (Fig. 20-B) . In this manner,

RS LU BE IR L EPERES) BAE srmcaiacens
thereafter, 16 pl of 2 MTris was added to 0.5 ml of each fraction
eluted with the glycine hydrochloride buffer, and 150 pl of
1 M Tris was added to 0.5 ml of each fraction eluted with the
sodium citrate buffer to neutralize the eluate. Most of the
anti-mouse Siglec-15 polyclonal antibody was eluted with the
0.1 M glycine hydrochloride buffer (pH 2.7) containing 0.5 M
NaCl. About 2.5 ml of a solution, obtainéd by combining the
fractions (fractions 3 to 7) in which the IgG protein eluted
with the glycine hydrochloride buffer was detected for eacﬁ
lot, was applied to a PD-10 desalting column (manufactured by
Amersham Biosciences, Inc.) which had previously been

equilibrated with Otsuka Physiological Saline for Injection

(TO-SS) containing 0.01% Tween 20, follbwed by elution with



I nduced by active vitamn D3 is inhibited by the
anti body specifically binding to Siglec-15. Exanple
21. Effect of addition of anti-nouse Siglec-15
pol ycl onal anti body on ceI& ?usion of osteoclasts from
nouse bone marrow derived B imary cultured cells
(TRAP Staining) A nmale ddY nouse az the age of 7 weeks
was eut hani zed by cervical disloca-ion under ether
anesthesia and the femur and tibia were resected.
er sue e renD ed, . bot h nds of the
Tof%%ﬁrWEggéb%fg #éi% ?hgﬁosﬁ PEM'TEd UAe replaced
. .CoN ng_10%.f et al OVI e Serum was injected into
WIf% &@ng %ﬁﬁrr&ﬁ%ﬁﬂ b?ln@%sBﬁFFeFQMQW?aE%GgHE@
njectio needle 149 and bone marrow cells were
ac%H%f&%e LIFLINTE NS hOnba) BFUERE v thvddhi sonded cihsate
cells were prepared at 5 x 106 cells/m in a-MEM
DULERF i @BNREPHNAGPACYRT &L &l- SoBYi neheefrast Thes for all the
resulting cell preparation was plated in a 96-well
thigeit é0&6 100F¢ / wembiney amdi igeactésvelvingnispldMion was
(manufactured by Signma Co. , Ltd. ) at a fina
congpitierd ed tork of m2 witipas-dviori fumah mRANKlane concentrator
(manuf actured by PeproTech Inc.) at a fina
Amicgrc dhittrzti onmefnu Bcingfed Hyo Mihils peidd aree super.nat anken,
as an osteoclast differentiation-inducing factor,

theekbbnecehtuae esupes natantisd Wes e aprepar ed de-E%lﬁtﬁl% 0fo1umn
these cell culture supernatants, the

(maafd fan ¢ yrepar idy edntdhaduse odicdle@Gekd Nan3 an(;,hl_:geply was
produced in Exanple 14 was added to give a flna

preONeedt § aldon i 2 340 Pl B r3E% ngloml’ow%rd tbl% elutlon with
pre-i mmune rabbit 1gG produced 'in Exanple

To-astledHor Liyes & frinal = oo Tatjen of. émﬁ%ogg/ M1 vent

in the culture systen1of In u0|ng ost eocl ast

wasd'££1§[§8\gaatw'1‘%@1 byoagt i %gs\”ébarglne%? “fg lr‘luss orepa*ed

tured

samples were cryopreserved at -80°C until use.
b) Measurement of protein concentration of azfinity-purified
anti-mouse Siglec-lBIpolyclonal antibody

For the purified anti-mouse Siglec-15 polyclonal
antibody samples (the protein fractions eluted from the PD-10
desaltingcolumn),thepmoteinconcentrationwasn@asuredwith
- a DC-Protein Assay kit (manufactured by Bic-Rad Laboratories,
Inc.) using bovine IgG as a standard sample. The samples in
whichthepmoteinconcentrationwasn@asuredwerepreparedsuch
that the antibody concentration was 15 or 50 ug/ml, and
subjected to electrophoresis and silver staining in the same
manner as in b) of Example 11. .The results are shown in.Fig.

13. It was shown that an IgG protein composed of a heavy chain



for 8 days in a 002 incubator, and in the system of
inducing the differentiation by human RANKL, the
cells were cultured for 6 days in a 002 incubator.
incidentally, the nedium yeplacenent and addition of
a test substance were performed on days 3 and 6.
After the culturing, the supernatant was renoved, and
10% neutral formalin was added to fix the cells.

After fixing the cells, the cells were washed tmnce

|y
hav‘@(r)utgg7miﬁ/lo§t:§rﬂ ez% %@q\}b(%osp 4%;:1%&%1%?30 %ki‘/t chain

+6,0M fast, 150 .re V|olet LB salt
haﬁ%&%ﬁhaﬁ%uredg%} g ﬁgtc8 Y, ; Da i:ilié_*ijontly
| f.or mam de, 50 nwlsodlun1tartrate sodi um
purd SRR R 80 ) P S e CtoonY AeRFec Trom
reaction was allowed to proceed at room
the gﬁbgpaﬁﬁ E T or  SSnitRGMEs ITTHER 1 e the aUts et &0 7.4 mg
mashed wice with distilled water, and then, observed
°f KeTmiEt 0y PASihipdsATTITRORAE cRb®lewet® polyclonal
osteocl ast differentiation was i nduced by either
ant3eedye Coyildamien PIBRERIqy 121 )eaorh hufrelip RAMKE. (Fitp 22)
cell fusion of osteoclasts was inhibited by the
CitzadierFod refctiie® -ant i - nouse  Si gl ec- 15 pol ycl ona
anti body, and the formation of giant osteoclasts was
Tabﬁ@tﬂobserved Cn the other hand, in the case where

an e -G was—added- c.ch inhibition of cel
P e o o e e By oc | lhiproen (g
No: 1S o O By o oo oS 3 i ion addl cell
o R et ve est-edel asts—frbom nousebfbne
No JIS] OO~ g - post Fve ostedy aste Trpm nuse S
CmﬂE%',?W ““'W%SS'“?:3“h,”fh2°;nﬁ5hndu spbcifical -0/
L alr T 1 Tt CU et i ouy
blndlng to Siglec-15. Exanple 22. ffect of addition

of anti-nouse Siglec-15
Example 15. Purification of affinity-purified anti-mouse

Siglec-15 polyclonél antibody with gel filtration column
a) Superose 6 column Cchromatography
Inorder1x>completelyremoveendotoxinandlownwlecular
weight impurities from the affinity-purified anti-mouse
Siglec-15 polyclonal antibody prepared in Example 14,
purificationwasfurtherperformaﬂwiﬂuagelfiltrationcolumn.
.l.ml of each of the affinity-purified anti-mouse Siglec-15
polyclonal antibodies Nos. 2 and 3 was appliied to a Superose
6 HR 10/30 column (manufactured by Amersham Biosciences, Inc.)
which was previously treated with a pyrcgen removing agent
PyroCLEAN (manufactured by ALerCHEK, Inc.)'and equilibrated
with Duibecco’s PBS (D-PBS, manufactured by Invitrogen, Inc.)

containing 0.01% Tween 20, followed by elution with D-PBS




pol ycl onal anti body on cell fusion of osteoclasts from

RAW 264.7 cells (TRAP Staining) a) Production of

anti geni c protein-absorbed anti-nouse Siglec-15

pol ycl onal anti body Five m3eed solutions (Ato E) were

prepared using D-PBS (manufactured by Invitrogen,

Inc.) containing 0.01% Tween 20, 151 such that the

respective concentrations of the affi-nity-purified

anti-nmouse Siglec-15 No. 3 antibody produced in
conExamphe 04p018hewseuseoSkgl gcr16wH-stprotep na and/mike The

nmouse Si gl ec-15-Fc protein produced in Exanples 8 and
chr9mavegeaas shewedm akable Sin These § xed. salid iONSite was

were incubated at 37C for 2 hours and centrifuged at
frad@iof8Qe¥ Gidf 00,301l NWLLS£ralhg eSHhibNGini-sorp tubes

supernatants were used as 20-fold concentration est

~kab 6 I E antj-Sigiec- antd bady
(magg%glg%%éo .hfg' éﬂbmfbe’c-%?%b’b 083002056 H o P2 ge1

. =15- Hi:s . &%LQ_ég % 0 i1t:-g/M %P .
L BREUd s RAW 2615 Sy A i s %E}ﬂ/&df‘é&iilﬂo"dy
S prepared_at %.%5 109 cells/m in a;.MEM_medi um .
SemEont g%ﬁugﬁélf’%% o£3 Shbvine %%“r%h?e%nda%fhee Tesu RS SRfred
cell preparation was plated in a 96-well plate at 200
SArPLRelPS CANGPRGPET At (TRhGF ddttirled*$®- PeproTech
nc.) was added thereto to give a final concentration
D) MGG HEF Nt OITBIPRFSY CRPFERTT & i R ip&rhRiANt 9C dagH fied
.. of the test sanples Ato E
with gel Ziltration column
Also for the gel filtration-purified anti-mouse
Siglec-15 polyclonal antibody sample (the protein fractions
eluted from the Superose 6 column), the protein concentration
was measured. As shown in Table 5, the gel filtration-purified
anti-mouse Siglec-15 polyclonal antibody in an amount of 2.25

mg and 3.34 mg could be prepared in lot Nos. 2 and 3,

respectively.

Table 5
Protein Conc. (mg/ml) -Sample Vol. (ml) Total protein (mg)
Ne. 2 0.643 35 2.25
No. 3 0.955 , 3.5 3.34

Example 16. Preparation of mouse bone marrow nonadherent cells

The femur and tibia were resected from a male ddY mouse
at the age of 5 to 8 weeks and soft tissues were removed. Both
ends of the femur or tibia were cut off, and D-PBS was injected
using a syringe with a 25-gauge injection needle to push out

bone marrow cells, which were collected in a centrifugal tube.




produced in a) was added at a final concentration of
1/20, and the cells were cultured for 3 days in a CO2
i ncubator. After the culturing, the supernatant was
renoved, . and 10% neutral 1Ifagrmalin was added to fix
the cells. After fixing the cells, the cells were
washed twice with distilled water, and a TRAP
stai ning solution (0.27 mM napht hol AS-MX phosphat e
152 (manufactured by Sigma Co., Ltd.), 1.6 nMfast
Cenked fuigaltaton Ba s g A f (mMmesdibact vord dypo &t ghr £For Binthnutes
1% dinme thylformam de, 50 nMsodiumtartrate, 0.1 M
at Bodigymeacetisd eupefinei aHvasOgmovas. adtedna-cd00 pe1ie-,
| /well, and a reaction was allowed to proceed at room
1 nhenperatneof pris Blmykes. (REenp1668 €8hhs yane gashed o,
twice with distilled water, and then, observed by
manFaEeSCRRY by ASghs r@sUl trt by addi oy d%%@tengﬁéggHaeit, and
Si gl ec- 15 polyc?onal ant i1 body, cell fusion o
oSt ignif i cant| i_nhi bj ' =B =
theV? %QQEQ%ESSW%%e%SQ%n LN ég]éy&ﬁftéﬁaéﬁfé§%§¥Dor 3

as conpared wth the case of gﬁe contro

s Wit hout Ltibon t t est sanpl e. However b
e 25 hataht FEroliee W S eE SR VARG anson
in_ the nouse Siglec-15-Fc protein us as the
wasiﬁ%ﬂﬁfﬁﬁﬁgeénﬁgggﬁ?m fﬁgg“lﬁiﬁT%wvl%?$§“HQﬁe§lﬁ§ 100 g,
anti-nmouse Si gl ec-15 pol ycl opal _ anti body on. cel
andy §8Eo §USF OGS ENT H&5s Ethcell%edEricgs-l PE-lgt 010 ml
. Further, also by absorbing the anti-nouse_Siglec-15
O MYV TR W AR E R St etk Piro LR B SF §P8R - 152 ¢4 5 containing
protein, the inhibitory effect of the anti-nobuse
5 ngigleel 15-paFycromaiacantpBodly BhDcey$temsi omef) and 105
osteocl asts was cancelled in the sanme manner (Figs.
fetal. povEneFpernhéEBS) evabt 8ddetl nassuseeradl £d. t Hiten, the
mul ti nucl eation and cellfus ion_of TRAP-positive
respstaod asisyeiiseimRAAL204sF ckltdisrdumtucedtddyl mimmniner (40
RANKL are
um Nylon, manufactured by BD Falcon) to remove aggregates. The

resulting cells were transferred toc a 75 cm®~T flask (for the
use of adherent cells) and cultured overnight in a CO, incubator.
After the overnight culture, the cells which did not adhere
to the T-iflask were recovered and used as mouse bone marrow

nonadherent cells.

Example 17. Effect of addition of anti-mouse Siglec-15
polyclonal antibody on osteoclast differentiation of mouse
bone marrow nonadherent cells (stimulation with RANKL)

By using the anti-mouse Siglec-15 polyclonal antibodies
“produced irn Examples 14 and 15, an effect on osteoclast

differentiation of mouse bone marrow nonadherent cells was



“inhibited by the anti body specifically binding to

Siglec-15. Incidentally, the results represented by

the synbols.Ato E in Fig. 23 correspond to the test

sanples . Ato E in Tablei@y respectively. 153

Exanpl e 23. Establishment of rat anti-nouse Siglec-15

nmonocl onal anti body- produci ng hybri doma a) Preparation

of antigen The nouse Siglec-15-H s protein produced in

Exanple 8 was prepared at 100 g/0.5 nl, and an
stueflaival et s amuiy mefr raw nadhuma@ten\aaéea@@%@'réb&*@&%_\, the

and an enul si on was produced using a glass syringe.

abohe-hBatadhedankr hbteyRdEg a6eTRl ekewadiuyarbafdCAL 1.5 «
Manuf actured by Di fcc Laboratories, Inc.) was used

> rthe M | oy And
- '(trr?‘?%”sp{nglt é ad] lﬁdvan%né%%%nuf ﬁur ed%t%}dﬁr?j 10 ng/ml

NL%QQF%RQEh§§CLhQQdIg %@ﬁ)ygg ?ﬁgr cb% Sgﬁgfqu Feﬁg&f ng

subsequent Frmuni zatl ons nlini Zat'i‘on

cnlia%A %¥%§L§5P &Sgaggedgcmggkgagk %%%” BurChﬁ%ngr§&o$hgte

as ‘i myuni Zed "a
enuIS|o %@ |n a mas i hjected subcut aneousl
I

in 3 PTG G y BEANGNE 2%~ i e G W WeRdl @ B dcRHays
: t.he unt of the_antigen was_50 g per rat.
1o ?ﬁﬁ%%ﬁi%?ﬁ%ﬁ: %@FfS# &« tFSFaﬁoéPt&f”kﬂﬁb§“§vgﬁyw?ll
days after the flrst | mmuni zation. A small amount -
Pla‘f%o‘oais)r%wf% Redd Wadtle s ¥EMed Meemurheonaialinigion 10%
after days fromthe date of the 4th imunization,

FBS ahd %%l%%tm%%@%ngAﬂé% bRéBEFedmaPHfé?@éﬁeﬁob&oﬁﬁpﬁnkeuﬂ,
the antibody titer of the antiserum ELISA using

Inci s M~ ieorse adidgdet 0 18: ¥ £ inrbtasintarseth asothe £ 20

antigen, the nouse Siglec-15-Fc protein
ng/ml and 10 ng/ml, respectively, was added to each well. To

thecelj.culturesolutionq'theaffinity—pufifiedNo. 3 antibody,
Citrate-E antibody, gel filtration-purified No. 2 antibody,
gel filtration-purified No. 3 antibody, pre-immune rabbit IgG
{(produced in Ekamples i2, 14, and 15), or commerciali

available rabbit control IgG (Non-immune Rabbit IgG CLRBOO,
manuiactured by Cedarlane Laboratories Ltd.) was added at a
concentration of from 30 to 1,000 ng/ml, and the cells were
cultured for arn additional 3 days in a CO, incubator. After
completion of the culturing, the activity of
tartrate-resistant acid phosphatase (TRAP) of the formed
osteoclasts was measured by the following procedure. The
culture solution in each well of the 96-well plate was removed
by suction, and 50 pl of 50 mM sodium citrate buffer (pH 6.1)

containing 1% Triton X-100 was added to each well. Then, the



produced in Exanple 9, or bovine serum al bum n (BSA)
was 154 perforned. As a result, the reactivity with
the nouse Siglec-15-H s protein and nouse

Si gl ec-15-Fc protein was i1a@bserved in all four rats
(rat Nos. 1 to 4) . On the other hand, the reactivity
W th BSA was not observed. Fromthese results, it was
confirmed that the antibody titer in the serum of each
of the immuni zed rats increased, and therefore, the

plable. wasr sltakuhi chr shaweshtbe ghestaentdhogyr tid ar, g e
subjected to a cell fusion procedure. c¢) Cell fusion

celgégl. | fushen ywas) pelf ;?I ed, Qﬁgg%giaggav\% ?#@t%gmrb Im@tslg%q_um

fusi ng nouse (rat) spleen ce nyel oma cell’s.

cit¥hee Whglse bl ogd vm>coé$§egfﬁi£§0@ tIRat?/Inf%t-n%rtoh%eayl
rat he rat” was-

under ether anesthesia and .
nogHhbaal zed o and: then. . e spl Sahgegcteds Jhe
P cg ected spl een cgﬂfé 2%5%%§§%§A§_§6ggge§él?§d(t tate
: L-Which _are nouse _nyelo cg{ls.mere e
wassuhféc gddr%kcéppn¥&§ﬁgﬁr&g¥ﬁ§ E%Fy MATBHE 31 y&diter the
L EEG% The of sulting cells were seeded in a 96-well )
tnCEPSEAOR At & InEdi B "CSREAFRI AGCRS PORANT Bl el phyuas added
am.nopteri; ;gA) nd ryqidine (T) HAT sel ection ,
vo A Gy L\ AU Th &G <ahd %%?hﬁrﬁé%mqrslc\x@ra@tlon-
cultured for 7 to 10 days. The cul ture supernatant was
ATTRPH| FelhRN 1 Oht G TR 51¢ FediehP R het s A amltangte of each
hybri domas obtained by cell fusion was confirned.
wel¥heh, 40 hamta batBasuitdr ams thaaimeatet dneEL W8S wsieng as
i mmobi lized mouse Siglec-15-H s protein, nouse
an Qgpe i FRAE picdtisiit yr oBbeedesnltExanpl ehd@ynarn BSAsas 15
the antigen, and anti-nouse Siglec-15 155
and 16. A significant inhibition of TRAP activity was not
observed in the cases of the pre-immune rabbit IgG and the
commercially available rabbit control IgG. On the other hand,
a significant inhibition of TRAP activity was observed in the
cases of the affinity—purified No. 3 'antibody at 30 ng/ml or
higher and the Citrate-E antibody at about 130 ng/ml or higher
(Fig. 15). Also in the case of the gel filtration-purified
No. 3 antibody, a significant inhibition of TRAP activity was
observed at 30 ng/ml or higher. Moreover, a more potent
inhibitory activity was observed in the case of the gel
filtration-purified No. 3 antibody than in the case of the gel
filtration-purified No. 2 antibody (Fig. 16). Since the
activity of inhibiting osteoclast formation was observed also

in the gel filtration-purified antibody, it was shown that the

activity of inhibiting osteoclast formation observed in the



nonocl onal anti body- produci ng hybri domas w. ere
screened. From the results of the screening, 12 wells
showi ng a high antibody titer were selected and the
hybri domas contained in theswells were subjected to a
cl oning procedure. d) Coning of hybridoma For the

t hus sel ected hybridomas, first cloning was perforned
by a limting dilution nmethod. After limting
dilution, the hybridomas were cultured for 2 weeks,

ant@nfloliBe s@gié@ogy di@F1drial B8 U ddl & SHPerNal ANt Ves «o
confirmed by ELISA using inmobilized nouse
endSt 8ke6- dB-Rkey RN i pdyesed ifnﬁug)i@%lg:cgneg%ﬁgé"in the

For 11 cl ones which were confirned to positive

ant $h8AES sa3AUNd l?&@nigga%§i§35rc{;e\jq&r6%y&ii% %Fgﬁ‘zgggf ofhshe

manner as the first cloning

on SRy TREE 415513, ToROsk el SO0 028N OIS, shou
were established in the

39A! 0Al,
ens £330 08k PAGH AR, vers esl it e

: h@ﬁrg deposEIed+at’the Internati onal. Patent Organism
IPRERKBSF ¥ar v 0 Tthe Nt i GHATHRET t ufTBRtIABVarieegeoclast
d,aLQdustriaL Sci_ence and Technol ogy (located at Centra
11ESrE0 3T ECGashd, TPSUWE@ASHi-, | bar aki - ken, 305- 8566,
Japan) on August 28, 2008. The hybridoma #32Al has
been given a deposit nunber of FERM BP-10999 under
the name of anti-Siglec-15 Hybridona #32A1, and the
Exampbei doha A¥IBE Halszathern fivveansideposdf riunibidritmfon of
FERM BP- 11000 under the nane of anti-Siglec-15
ostegbihdondi#4eBentis6 ioExanpheu4. bPnepanatricen nohadatrent
an.i-nmouse Siglec-15 nonocl onal anti body
cells by addition of anti-mouse Siglec-15 polyclonal antibody
(stimulation with RANKL)

It was confirmed that the effect of the anti-mouse
Siglec-15 polyclonal antibody depends on the binding thereof
toan ant»igen by previously adding the antigen to the ahti—'mous.e
Siglec-15 polyclonal antibody to form an immune precipitate.
To 10 pg/ml of the affinity-purified No. 3 antibody produced
in Example 14, the mouse Siglec-15-His or Siglec-15-Fc¢ prepared

in Example 8 or 9 was added at a concentration of 10, 30, 100

or 300 pug/ml, and the resulting mixture was incubated at 37°C
for 2 hours. After the incubation, themixture was centrifuged
for 5 minutes by Chibitan, and the resulting supernatant was
sterilized by filtration through a Millex-GV filter
(manufactured by Miilipore Co., Ltd.). Mousé bone marrow

nonadherent cells prepared by the method in Example 16 were



a) Preparation of nude nouse ascites The hybri domas
established in Exanple 23 were cultured wusing TIL
- Media | (manufactured by | mruno- bi ol ogi cal
Laboratories Co., Ltd.) nedjum containing |oo FCS.
Subcul turing of the cells was carried out by
performng a procedure in which the culture solution
was diluted to about one-fourth every two to three
days by using the tinme point when the ceIIs wer e
o, X t 0 ) 2 I gu Each hus
>ee ?U??Epeg %gby%aong %gs %ﬁt%gggh%l %%%a| |ﬁp?a%?e i
. use h_pri-st a eV| usly .been
e T onesrTy adin B S ca B M T mobte) A Ty ture

|ntraper|tonea 'y a /nDus

soLf eO%{/vere use9 wefﬁ é’l&g‘ﬁteh?altsnpl ag%g%i:)g%% é?oroeilngg MEM-o
ri donms. Af ter I nt at.i the ascites wa
medc%?\ eaaé?lPﬁe %# ggufﬁq%gqénpum§€cuﬁﬁwg¥loﬁi%NKL

. ag g@g served, . whi ch mas conmbi ned with those
ang, Ialcé:é)trg Yo ?ﬁ%t%?ﬂerl?%o AR Yisitaess afeRdt he give
. nme hybridona and the ampunt of ‘the ascites thus

flnégnﬁpﬁgﬁnﬁéétlﬁﬁésaﬁe%o BHINE henAskl (el TWas respectively,
cryopreserved until purification of the antibody. The

SaROGRCs Tof eerRe “6ililect 88 86 &S If eulithee rsedprcidrve each
hybri domas were sunmari zed in Table 7. 157 Table 7

Br F86fnS ARBUAS Bfcpalbecirdilhscibese aHydbidadne: 1/200
Amount of collected ascites (m) #1 A 12.5 #34A1 8.2
(v/#3A128d0the; #£30A% V4r% c#8AL G EHAGAL 2213 i HRAR days

7.8 #41 Bl 10.5 #32A1 5.5 -#61A1 12.3

in a CO,; incubator. After completion of the culturing, the

wa

activity of tartrate-resistant acid phosphatase (TRAP) of the
formed osteoclasts was measured by the method described in
Example 17. The results are shown in Fig. 17. 1In both cases
where the antibody was neutralized by Siglec—lS;Hié and where
the antibody was neutralized by Siglec-15-Fc, the effect of
the antibody was neutralized and lost.  These results
demonstrated that the inhibitory effect of the anti-mouse
Siglec-15 polyclional antibody on osteoclast formation is due
to binding thereof to Siglec-15 protein an& blocking of its

function.

Example 189. Effect of addition of anti-mouse Siglec-15
polyclonal antibody on osteoclast differentiation of mouse
bone marrow nonadherent cells (stimulation with TNF)

By using the anti-mouse Siglec-15 polyclonal antibody,



b) Purification of antibody The total ampunt of the
coll ected ascites was subjected to 1gG purification
using a 20 ml Protein G colum (manufactured by GE
Heal t hcare, Co., Ltd.). Thegpurified |1gG was assayed
for purity by a gel filtration analysis (Superdex 200
colum chromatography) , and some of the antibodies
were subjected to centrifugal menbrane concentration
That is, 9 types of antibodies except for the #24Al

an @ﬁEbb@d&!nV‘@éﬁ‘e@@Dé@Btcﬂ;@fﬁerQt1§QQHh 9Rensh Xt EQe mazrow
one-ei ghth of the original volume by centrifuging t

non@fhichedireseal 3, P00 rpm f:01 5 3Q; -9, 6Q M, nut §§uaf£d4CMous°

using a centrifugal nenbrane concentrator

bonghﬂigauer?t%ﬁ%%wWﬁgl%f%légaérﬁp?%% dy anénettﬁigaoiiﬁeﬁxample
16 &@f‘&ggkpgt’gg a9t tly%eQ 1%E ce rits!/tkr)tﬂdl e%g@?%gé?hg&%‘%plnlng

conc atli on was neasure

10skleb: %’Ia%fv%%tv“%%d Y R C1§Sab°/ iy %%ﬁ,oa%%r?mr@/m_

bovi ne "séru
e above-nenti oned rocedure the ant|-nnuse .
of %%Tlgémf@uLﬁﬁﬁ&ae&nay FEBES RasL }F epared tERaRsiwd ting
5. Eval uation of bindjn roperty of rat anti-nouse
celi Bregd glaéd-oi%wﬁﬁn&ﬂ‘&%ﬂg *gmeiak%)dy’et muse Kyl B ate
protein The binding property of the rat anti-nouse
in spgameuns oxpHytivnancashiebodylsoweapaseubtgked- i5r 2 days
protein was evaluated by an ELI SA nethod. The nouse
in & gPeclnBg=t PF ot dilte prlotweddutien Bdanplen Smashe 96-well
diluted to 5 g/m with 0. 1 M sodiumcarbonate buffer
platpHw@s5femaneddi hendes0ltihg S UAM-tdmadsudgdatt 4 hdhg 103
96-wel | plate (manufactured by Nal ge Nunc
FBS| micerwiaitdronaimath neecomGahanio. TBAB84 1ha Bl £200ukb¥ell,. RaD

After the plate was |eft at
systems, Inc.) and M-CSF were added to give final
concentrations of 30 ng/ml and 10 ng/ml, respectively, was
added to each well. To the cell culture solution, the
pre-immune IgG produced in. Example 12 or the gel
filtration-purified anti-mouse Siglec-15 No. 3 antibody
procduced in Example 15 was added at a concentration of from
30 to 1,000 ng/ml, and the cells were cultured for an additional
3 days in a CO; incubator. At the same time, a well in which
the cells were cultured by adding human recombinant OCIF/OPG
prepared by the method described in the description of Patent
No. WO 96/26217 at a concentration of from 3 to 100 ng/ml was
also prepared. After completion of the culturing, the

activity of tartrate-resistant acid phosphatase (TRAP) of the

formed osteoclasts was measured by the method described in



roomtenperature for 1 hour, the solution was renoved
and a washing buffer (phosphate-buffered saline
contai ning 0.05% Tween 20) was added at 300 |/well
and renoved. After this washing procedure was
performed one nore tinme, phosphate-buffered saline
cont ai ni ng 25% BlockAce (manufactured by

Dai ni pponSum tono PharmaCo., Ltd.) was added at 200

I /well, and the plate was | eft at roomtenperature for

Exa%pﬂ@uﬁﬂ Wh?hébfeQEQQE'Qge“@ﬁoﬁﬁfﬁﬁtegg The liguid was qq
renoved, and the plate was washed twce w th 300

kﬁﬂeﬁLeoimﬂﬁﬁQ'ng gﬂ@féﬁl ﬂ- §Q£L &E £§5{6¥nn1b Tion

anti-nouse Sigle monocl ona ant| di es pr epare

, r n fa tured R&
os TﬁAEXQEPl?ngf} ‘%Ssr?%t I g{g teodg nné U&S Sen}ll?lég DChe
cas%% e aﬁ—siﬁu?ée%"%b TR T T e 1a’No

a ni n Bl ockAce and Q5% Tween 20 and the

2 afe ?#YLga%mZiJ?éd RE T BeGs SRR, AL Adaoves dhmerved
. plate at 100 |/well. After the plate was |eft at room
ac ¥8%€F51t e 8Y O15° 0 RIH B OF tHE NG qui dEREsTRepREBULES,

. and the plate was washed three tines with 300 |/well
1T WS RRSHTNERBEf e anSibaeyeenbligleprpS pabrekeaai dntibody
peroxi dase) - | abel ed goat anti-rat |1gG antibody
can(jramud bl ttdrssd THY -Bagkres Ootieeelasktntoimaliion e steoclast
. 1,000-fold wth the ELISA buffer was added at 100
diffpwenk iagaent hRadphaterawasn) efhiah ceonptepperatibieed by
for 1 hour. The liquid was renoved and the plate was
OCIwdOREed three tines with 300 41/ well of washing
buffer, and then, by using a col or developing kit for
per Bt desen v(ermhlﬁIaet peedely SuattoppeBakelide fed-forming

Ltd.), the color was devel oped according to the
culptetingoln aifeached henhbe dd HesMli®ed above, TRAP staining
was performed wusing a Leukocyte Acid Phosphatase kit
(manufactured by Sigma Co., Ltd.) according to the protocol
attached to the kit, and the formation of TRAP-positive
multinucleated osteoclasts was observed. As a result, the
formation of TRAP-positive giant multinucleated osteoclasts
was inhibited by the addition of the anti-mouse Siglec-15
polyclonal antibody (Fig. 19). Since mononuclear osteoclasts
were formed even in the case where the anti-mouse Siglec-15
polyclonal antibody was added, it was shown that the anti-mouse
Siglec-15 polyclonal antibody strbngly inhibits the process
of cell fusion in osteoclast differentiation and maturation

induced by TNF.



devel opi ng the col or, the absorbance at 492 nm was
nmeasured using a mcroplate reader (manufactured by

Mol ecul ar Devices Corporation, Japan). As a result,

it was confirmed that all {the 10 test substances of

the rat anti-nouse Siglec-15 nonoclonal antibodies

exam ned bind to the nouse Siglec-15 protein in an

anti body concentration-dependent manner (Fig. 24) On

_ the other hand, in the case of the rat control 119G

Exakignidi ngot 0 Ef‘eecg@us@f S'an'd"E'Locﬂ-J':} PLet eé:gj%ﬁo ML siglec-15

obser ved. Exanp e 26. Evaluation of ol ogi ca
1861 ni, I monacl anal
pe §§{f%éﬁb ase (gﬁ tes?gﬁggc%gugegggigégﬁgiﬁF%%ﬂrﬁﬂ|TﬁPS“
K A 10 t est substances i - noyse
bongy ec- 15q#%noc 0 a'”naﬁ¥b%%fé§r oaﬁ éa ﬁﬂﬁgkaﬁﬁPéVlty

ef fect _on osteocl ast dlfferentlatlon of nouse
bone ﬁléirlreoﬁ 60° uﬁdnédh%ﬁ@ntagc?el%s e S are o L NSz ed
b ne.marr m/nonadherent_ cells prepared by the nethod
Y cﬁrﬁigﬁﬁl $6°WBre Opr BpaFedeafer 12823t 195186304/ Hie jfpmuz
MEM medi um cont ai ni ng 10% FBS and 10 ng/m of M CSF
and(%{ﬁét’@trﬁrjé%ﬁ%ﬂ}tﬁ&a Stemsofitnglysuandiaferemoved, both
resulting cell preparation was seeded in each well of
ends g6- Werl feprat eri Ribhaavweunt cot 200- | Treh ¢ ve MR Isedium
were cultured for 2 days in a 002 incubator. The old
conggifyine d0Rutiedali hovhae 96rwel vapl atpewasdriemowerhe bone
and 100 | of MEMa nedium containing 10% FBS to which
ma rif@iveins RANIKLS ¥ RANKE b arareif adtbr 2@ SbyaRefer bheebtiohnmaddle,
and M CSF were added to give final concentrations of
and2tbnegéamriroande 10s rghkl oI bspestii velfceMaseadgdesk £ 8f cells
each well. To the cell culture solution, each of the

‘wasl abuafiteicd, meise S1alL6ekl gmsactanale anti bog €8115/m1 in
produced in Exanple 24, a sanpl e obtained

o-MEM medium containing 10% fetal bovine serum. The resulting
cell preparation was plated in a 96-well plate at 100 ul/well,
and active vitamin D3 (manufactured by Sigma Cc., Ltd.) was
added thereto to give a final concentration of 2 x 108 M. To
this «cell culture supernatant, the affinity-purified
anti-mouse Siglec-15 No. 3 antibody produced in Example 14 or
the pre-immune rabbit IgC— produced in Example 12 was added to
give a final concentrationof 4.57, 13.7, 41.2, 123, 370, 1,111,
3,333, or 10,000 ng/ml, and the cells were cultured for 8 days
in a CO; incubator. Incidentally, the medium replacement and
addition of a test substance were performed on days 3 and 6.
The culture supernatant was removed on day 8 of culture, and
10% neutral formalin was added tol fix the cells. After fixing

the cells, the cells were washed twice with dis-illed water,



by renovi ng sodi um azide from comercially avail able
rat control 1gG (purified rat 1gG manufactured by
R&D systens, Inc.) or the rabbit anti-nouse Siglec-15
pol ycl onal antibody (No. {3)g produced in Exanple 14
was added at a concentration of from32 to 1, 000
ng/m, and the cells were cultured for an additiona

3 days in a 002 incubator. After conpletion of the
culturing, the activity of tartrate-resistant acid

andPROsRABRtAREs { THRAP) afu e, fg%nﬁﬁ -_Stjif%c(éﬁ%%ﬁyi Shogphate,

nmeasured by the nethod descrlbe

50 meea&qmtesrtgazmw Ir«eésmﬂ an d %S&EP@Q?G 9 5 o))

each wel nn1mas measur ed. he measu enent
n acti vit The results
wasﬁ?@%ﬁo%ﬁ%ﬁ Bi as— ?ég %L%l Aafi%la %/‘?ag%ﬁ?%a‘fﬁs allOW°d
o |nh|b|t|on of TRAP activity EOt observed in
RASESEF Thd COMAEFEEEANAT §I0|ra% 4T DNt r%erl'géN@haOP
the other hand, a significant inhibition of TRAP
wasaéédvpt§hﬁa§t°oﬁ§e?9eﬂl(ﬂe@ﬁet%a%%%Pd¢h$rﬁﬁiﬁﬁﬂﬂnr and an
é body in the range of from 32 ng/m to 1000 ng/m,
abSPﬁ ABER) 3t PBodY %a RERSUBEF | WP 159 UG EaP Fabhi teader,
pol ycl onal No. 3 antibody in the range of from 63
whegety the 1689 ARGt itA s ithe ekbs e ofevhbuaBad. As a
anti body, #34Al antibody, and #39Al1 anti body, a
resggde- Béﬁeﬁ@%ﬁtacﬁ#Wﬁ¢Wtwaﬁ1LmhIDRA@dadEpemﬁynwasr the dose
observed at a relatively higher concentration of 500
of #yenkddedchirghiérmoTise iSakillsict-i1on pofl ymduse 1 estieidsddst (Fig.
formati on by the other antibodi es was not observed.
20-From Ohethboveheesuhhsd, ant ithedicesewiihedr StHHANP AL - immune
i nhi bit nouse osteoclast formation (osteoclast
1gGdid § erdetud ati dec pads e Nt uhat TRAY aerier fopRd saReAGbENSved

prepared rat anti-nouse Siglec-15 nonocl ona
(Fignt2domlj es. 1 tht BlanrdsS ,ai PLRREFEY¥ealed that the formation
of TRAP-positive osteoclasts from mouse bone marrow cells

induced by active vitamin D; is inhibited by the antibody

specifically binding to Siglec-15.

Example 21. Effe;t of_ addition of anti-mcuse Siglec-1i5
polyclonal antibody on cell fusion of osteoclasts from mouse
bone marrow-derived primary cultured cells (TRAP Staining)

A male ddY mouse at the age of 7 weeks was euthanized
by cervical dislocation under ether anesthesiz and the femur
and tibia were resected. After soft tissues were removed, both
ends of the fernur or tibia were cut off. Then, o-MEM medium

containing 10% fetal bovine serum was injected into the bone

marrow using a syringe barrel with a 25-gauge injection needle,



common to the #3Al anti body, #8Al anti body, #32Al

anti body, #34Al antibody, and #39A1 anti body, an
activity of inhibiting osteoclast formation at a
concentration of 1000 ng/ msoi.e., 1 g/m or |less can
be exenplified. Exanple 27. Extraction of total RNA
from human-derived mature osteoclasts Wen nornal
human ost eocl ast precursor cells (Normal Hunan

Nat ural Osteocl ast Precursor Cells, purchased from

and38eKe matiyakell £8.werdd 8011 &8t edNO. 2 2d=139). AlBrer o7 cells

cultured in a mniml 162 essential nediumfor

wa sOHROMAS! HLUL 0L Gohd S L PBM rehasegsf -
Sanko Junyaku Co., Lad., Cat%l\lo_dp%lggo% €8s 1&oMs/m1 in

_MEUPRLeREAL i 1 h. 2 t_(Csteocl ast. _ .
s ng%gggt%%%%ngﬁrlcgr?’%%ggﬁgoo%}‘%g%ksé%%jllﬁfyaﬁﬁg%ogg?ltmg

d. Cat . No. PT-9501). i ni fetal bovi
co g P ERb PP RRAP™ ARG T e Pors dore LB e Rt 0O rhsre 1

and.the like,. | ar ge nunber OCL,TRAP- ositive

BY %ﬁ?ﬁﬁugr%}’%d"bsi‘%ﬁ?%%??g“éf&i%é%et PY35igng gays. Ltd.)
. B ing this cell cylturing system _caccording to the
ac p%/ot?&é'bﬁgl afPRERBIE5 1O%e Rft,% hiinah? derYvedF %ﬁlﬁafle RANKL
( ost eocl astds_vve%e produced. a) The normal hunman . _
Mgt HA e EGPLOTSCE L8Cwer 8T 3ebiedli PrBOeRI 461t OF

a 96-vel| plate at 1 x 104 cells/well, and human '
80 RARKTwasC addEf t Kerétg e oSyPesna Shinfal asongentasti¢mmlast
. of 66 ng/nml, and the cells were cultured for 4 days in
difgegept igtdratiordudiven, fadieor ot ab 1 RNAWHS mx tgetethtant s

fromthe multinucleated osteoclasts using a total RNA
wergx PrapEirent - r Eagentrh( bSOGENs emarlflactuired oy Mdqpoitants,

Gene Co., Ltd.) according to the protocol attached to
thet ke rigaiggntpudhfied anti-mouse Siglec-15 No. 3 antibody
produced in Example 14 was added to give a final concentration
of 370 or 3,333 ng/ml, or the pre-immune rabbit I1gG produced |
in Example 12 was added to give a final concentration of 3,333
ng/ml. In the culture system of inducing osteoclast
dif_ferentiation by active vitamin D3, the cells were cultured
for 8 days in & CO; incubator, and in the system of inducing
the differentiation by human RANKL, the cells were cultured
for 6 days in a CO, incubator. Incidentally, the medium
replacement and addition of a test substance were performed
on days 3 and 6. After the culturing, the supernatant was
removed, and 10% neutral formalin was added to fix the cells.
After fixing the cells, the cells were washed twice with

distilled water, and a TRAP staining solution (0.27 mM naohthol

AS-MX phosphate (manufactured by Sigma Co., Ltd.), 1.6 mM fast



collected total RNA was stored at -80C until use. b)

The normal human osteocl ast precursor cells were

seeded in 84 wells of each of two 96-well plates at 1

x 104 cells/well, and humap RANKL was added to each

wel|l of one of the plates to give a fina

concentration of 53.2 ng/m, and human RANKL was not

added to the other plate, and the cells were cultured

for 3 days in a CQ2 incubator. Then, the total 163
redRNA otas: exgraethed fromidie-eebhspysidgmy tetal RNA ) 1

extraction reagent (1SOGEN, manufactured by N|ppon

d:LIﬁ@%H?l@%rmaHﬁIiQ 3@9@@%@5“9114 Oathe,p EOt@COIN g&a\gpat dtaze

t he reagent col 'ected totar RNA Was sfore

bUfIQQC O&J)Se\ﬁagxac{%) 2'81d%c E'Iélogﬁg% %glqgiegcleor?fwac

?eadlng frame for

.h L d DNA B | the total RNA
S e o S o

pro uced n-a

JLas perfarmed. using, oligo(d rimer
the(];crﬁgﬁgl\lg\c ar egasgleldnn%'wtllgggéﬁ %I ﬁg‘ | I;r%decgdﬁé:r%%ria&d 1Ghen,
b vgrsq¥hranscr|pta5e nanufactured by I nvitrogen,
© SFnX i PrheMBFEEEAARY -wast e ff creRdl e cdPdiHif t 626Re Where

ocol ched to the enzynme. b) PCR reaction
o5t BpPigadc Sht T

8Rtcl BeSNhAGFAGTt MR Sedidhtaad oPy either active
S' - attaagpcttc accATGGAAA AGICCATCTG GCTGC- 3!
vitaRspgPectiis Hididl Pr keFak- RANKSEQFLD- NER) 29C$n*tihesmn of
Sequence LIStIn% and 5'-agtggatccT CACGGTGAGC
ostapAtestecEas ip $P@¢@@—P§ B@ﬁHﬁd@ldﬁngd@IWheiamt41mouse
the Sequence Listing) as priners for anplifying the
SigOrRF- éDN@OHXﬂumunhnaﬁigbecylsampFXHéME®EmsymbhesF2@¢ant
according to a
osteoclasts was not observed. On the other hand, in the case
where the pre-immune IgG was added, such inhibition of cell
fusion of osteoclasts was no: observed. In this manner, it
was revealed that multinucleation and cell fusion of
TRAP-positive osteoclasts from mouse bone marrow cells induced

byactivevitaminD3orhumanRANKLareinhibitedbytheantibody

specifically binding to Siglec-15.

Example 22. Effect of addition of anti-mouse Siglec-15
polyclonal antibody on cell fusion of dsteoclasts from RAW
204.7 cells (TRAP Staining)
a) Production of antigenic protein-absorbed anti-mouse
Siglec-15 polyclonal'antibody .

.Five mixed solutions (A-torE) were prepared ﬁsing D-PBS

(manufactured by Invitrogen, Inc.) containing 0.01% Tween 20,



common procedure. The PCR was perforned using this
conbi nation of prinmers and the cDNA produced in a)
according to a conmon procedure. The resulting PCR
reaction solution was purigj ed using Pure Link PCR
Purification Kit (manufactured 164 by Invitrogen,
Inc.). ¢c) doning into pcDNA3. 1(+) vector The purified
PCR reaction solution obtained in b) and pcDNA3. 1(+)
vector (manufactured by Invitrogen, Inc.) were

suchr eat@d oM t Rk Hest riLdjhop: epgymes hBam o tkipd! 1)y +pe
followed by gel cutting and purification, and then, a

af thind&Se p8aGiQn é’i@%%ﬁ&é”egi%g%ﬂggggpfo‘? a Lommn 4y

procédure. Escherichia co-1i T ransfor med;

ol:any BPCRwas ,pe r . Jore. e resultin ; .
pro Eh%ée%r elgi §txghq§lc“| %r?és.[tfn%hg%g‘ns{el rsé%lu%cq ot iLi_LfeS E%%%%FC@HQ
0 =F.CDNA.inserted into a plasmd was anal yzed
th“u&FEE%aER egeéée%%éPHQﬁeﬁﬁ(ﬁ?ﬂé@?%@%ﬁ?gﬁﬁﬂéaeg 8 and 9
anplified pradyct with a predicted.size was obtained,
wergﬁs 8T elémat%,cl‘? £ wa ne?%lﬂfdxet She UrHENSBER g cubated
. represented by SEQID NGO 1 in the Sequence Listing.
at FhiSinnd Betrgeanegeancd fwed RE a0 A g tilee DRMinutes.
codi ng_region of the sequence registered in NCB
TheEaBhhk" datiRREe? BNt S ifEE Sisgideds 130 - {ae essiqamtration
nunber: NM213602), and further, the amno acid
tes§e§@EREES(SEQ ID NO 2 in the Sequence Listing)
encoded by the nucl eotide sequence was 100% i dentica
Tabilg the amino aci d sequence of human Sigl ec- 15.

— 1 faYa Cvyrneoacot oan ~f for hiunmn ral o 1B
E)\d.llpl T Z2J. CAPT T ST U Ul i”%lﬁ\ O rorar—or gt 1
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1 e%igfe@-hﬂ-‘ﬁ: PCR—anad ySj sy—7Fo %t of 20Ohe ot RNA, 5
+ =\ £ | Y el A N7
PTOGHEETE AT ) ot Exapt e 27 0 20 200
{Unit: pg/ml)

b) Evaluation using RAW 264.7 by TRAP staining

RAW 264.7 was prepared at 2.25 x 10! cells/ml in o-MEM
medium containing 10% fetal bovine serum, and the resulting
cell preparation was plated in a 96-well plate at 200 ul/well,
and human RANKL (manufactured by PeproTech Inc.) was added
thereto to give a final concentration of 40 ng/ml. To this
cell culture supernatant, each of the test samples A to E
produced in a) was added at a final concentration of 1/20, and
the célls were cultured for 3 days in a CO; incubator. After
the culturing, the supernatant was removed, .and 10% neutral
formalin waé_added to fix the cells. After fixing the cells,
the ceils were washed twice with distilled water, and a TRAP

staining solution (0.27 mM naphthol AS-MX phosphate




1 ul of 1 Wul DNase | and 1 41 of 10 x DNase | buffer
165 (manufactured by Invitrogen, Inc.) were added,

and then, the final volune was brought to 10 ul with
H2O. After a reaction was3llowed to proceed at room
tenperature for 15 mnutes, 1 ul of 25 nM EDTA was
added thereto and the resulting m xture was heated at
65C for 10 m nutes. Fromthis solution, an 8 ul

al i quot was taken, and I ul of 50 uMoligo (dT) 20

(maRfi R uaRe b%tghgﬁf &6 .MM dNTRS “Egemﬁd§§gttP§&e$fblet LB

and the resulting mxture was heated at 65C

sawm nﬁ»{gsa Qedutggn%%f flb?@ag%% i npige, T@ 4 nvﬁgrfg»lma%qe,

o 10 x nanufacture ogen,
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- U ul, f t Invitro | nc. and 1 ul of
was&%@?ga?ﬁﬁof‘% ﬂ%e?/ag@ Pr%%%%ﬂ%? &S (aéé@we/duFZ Drhoceed
f.act d by | 1 wer e added and t he
at {r%% ae\%kaueff%ﬁ%sfgfv%ﬁr Wss0 Shbn) Mie oy I dBEs it ohed

E d to roceed at 50C for 50 minutes, the
SR hebt @d 3t S B5E X0 ST AREREVEAWPY HEIFroscopy .
i ncubated in ice, By using the thus produced
Bs & gt St sl EMA, theeaRtErRELUPERSWEY SserlfommEdyclonal
using a conbination of the follow ng prinmers and
antﬂb@@ﬂéscéﬁﬂky fapebad pfobest¢Tagheins prabe,significantly
manuf actured by Applied Biosystens, Inc.). Conditions
inhfipd tregal Figme2 PAR &Ry icopps rfear wanpl iy iaegschoifanhe control
cathepsin K. 5" -ccgcagtaat gacacccttt-3
(FigTablBheatk-Fo 8EQheDa AL £ 3dbni of the 166+ Segpeace However
Li sting)
by absorbing the anti-mouse Siglec-15 polyclonal antibody in
the mouse Siglec-15-Fc protein used as the immunizing antiger,
the inhibitory effect of the anti-mouse Siglec-15 polyclonal
antibody on ceil fusion of osteoclasts was cancelled (Figs.
23—B, C). Further, also by absorbing the anti-mouse Siglec-15
polyclonal antibody in the mouse Siglec-15-His protein, the
inhibitory effect of the anti-mouse Siglec-15 polyclonal
antibody on cell fusion of osteoclasts was cancelled in the
same manner (Figs. 23-D, E). From these reéults, it was
revealed that multinucleation and cell fusion of TRAP-positive
‘osteoclasts from RAW 264.7 cells induced by human RANKL are
inhibited by the antibody specifically binding to Siglec-15.
Incidentally, the results represented by the symbols A to E

in Fig. 23 correspond to the test samples.A to E in Table 6,

respectively.



and 5' -aaggcattgg tcatgtagcc-3' (TgM hcatK-R SEQ I D
NG 32 in the Sequence Listing) TagMan probe for
detecting human cat hepsin K 5'-Famtcagggtcag
tgtggttcct gttgggct- TAMRAq33 (TgM hcatK-probe: SEQ ID
NO 33 in the Sequence Listing) Primers for

anpl i fyi ng human TRAP: 5'-ctgtcctggc tcaagaaaca-3'
(TaM hTRAP-F. SEQ ID NO 34 in the Sequence Listing)
and 5'-ccatagtgga agcgcagata-3" ; TgM hTRAP-R. SEQ I D
NO 35 in the Sequence Listing) TagMan probe for
detecti ng humanTRAP: 5' - Famt gagaat ggc gt gggctacg

ﬁx a?n%(ifeg agh- TAMRA 3,1 5 S%R%M’gh TRAP- Qrfaoéo €.a n%errl L O Sﬁ%qf dL-1s

t he Sequence Listing rimers for anplifying hu

i-gl 15 .58'.-¢C caccaa catccatttc-3'

mo“??g‘&%% i gnég-bfé]g%% ﬁlﬁmﬁlﬁmgﬁat he Sequence
i_stin )t.and 5' -cgct caaget aatgcgtgta- 3

al T ar%i g1%éc-°5- R ID NO 38 in she Sequence
Lis for. detecting human Sjglec-15

o' ~Eaih a2 40 d4AY “G00R0 T §0B COGHIT GORIRA: Example §
was( TgM hSi gl ec-15-probe: SEQ ID NO 39 in the Sequenfe

LPEEPAGFA1BY L EF iHerGs X oYL aApld £pi aguhusdant3@mount of an

i bosomal protein: 5 -gagatcgctc_acaatgtttc ct-3' _
AdJpTERIFhY32- FIASEGN NG 240 BR cTHé sSeguens @ 1o@ed¢edg)using
a glass syringe. As the adjuvant, Freund’s complete adjuvant
(FCA, ManuzZactured by Difco Laboratories, Inc.) was used only
for the first immunization, and Freund’s incomplete'adjuvant
(FICA, Manufactured by Difcc Laboratofies, Iné.) was used for
the second and subsequent immunizations.
b) Immunization of rat

Four rats (Wistar, female, 6 weeks of age, purcﬁased from

CLEA Japan, Inc.) were used as immunized animals. The emulsion
obtained in a) was injected subcutaneously and intradermally
using a 27 Ginjection needle such that the amount of the antigen
was 50 pg per rat. Immunization was performed a total of 4
timésevery”7daysaftertjmafirstimmunization. A small amount
(200 pl) of the blood was collected from the tail vein after
7 days from the date of the 4th immunization, and an antiserum
was prepared. In order to confirm the antibody titer of the
antiserum, ELISA wusing immobilized mouse Siglec-15-His

protein used as the antigen, the mouse Siglec-15-Fc protein

produced in Example 9, or bovine serum albumin (BSA) was



and -5 -gatgccagat ggcagttttt ac-3'" (TgM hL32-R SEQ

ID NGO 41 in the Sequence Listing) TagMan probe for

detecting human L32 ri bosomal protein:

5' - Fam accgcaaagc cat cgtagag, agagct g- TP. MRA-3'

(TaM hL32-probe: SEQ ID NG 42 in the Sequence

Listing) Areal-tine PCR anal ysis was perfornmed using

areal-time PCR system (ABI Prism 7700 Sequence

Det ector, manufactured by Perkin El mer Japan Applied
peﬁad}gMerrsAg v53|rc1§911\7hu@de %here%g'LD. V\Il_%gs‘fje{igl ne mouse

In the reaction " Uni versa

f e p ed BIOS st ) _was use
Sl@‘é%@ﬁ*%{ Pr e @.Bt Sl e 15 ﬁaorcopr@amn
r S anded cDNA and 10 pno
Obé% n prgbn%our D?F% 8f E\]1D|r1algj1ii?)l4ume @Biﬁgapthﬁﬁdhand
thel ‘ [ 'tﬁﬁggé Uni versal PCR Master M x was
aﬁﬁ%g fﬁéF@ﬂﬁl BES5ert sty sdactite® sBRaRi vmsults,
.. Was prepared. This reaction solution was heated at
- Bge EBF ISTREAURET P (AT PRAY dd TR 9BTther segum o each
m nutes, and thereafter subjected to 40 tenperature
of EDEI LETBRIZegnrn Forlns e s Autand A BO0 for the No. 2 rat
mnute", whereby a real-time PCR analysis was
whiggy FaPHRd. Cheilgbssal #ycibpgy expresgsisonubgyet edfcorBNAe 11
for each gene was corrected by the 168 expression
fusjigyeprefcadRy® for L32 ribosomal protein. As a result,
it was reveal ed that the expression |level of
c) £reedi glusd-ctbgenesi gnificantlyincreased in the case
where human osteoclast differentiation was induced by
addCBQlRANKhonIWabhpaﬁﬂﬁEméﬁnﬁ@&oﬂalﬁétBSP§'£bﬁﬁ@ﬁqneLhod

TRAP genes which are known as marker nolecul es for
of astengl astuse( RixGt Zgbleen cells with myeloma cells. The
whole blood was collected from the heart of.the rat under.ether
anesthesia and the rat was euthanized, and then, the spleen
was resected. The collected spleen cells and P3X63Ag8.653
cells (ATCC CRL 1580) which are mouse myeloma cells were
subjected to cell fusion using polyethylene glycol (PEG). The
resulting cells were seeded in a 96-well plate, and a medium
containing hypoxanthine (H), aminopterin (&) and thymidine (T)
(HAT selection medium) was added thereto, and then, the cells
were cultured for 7 to 10 days. The culture supernatant was
collected from 61 wells in which the survival of hybridomas
obtained by cell fusion was confirmed. Then, the antibody
titer was evaluated by ELISA using immobilized mouse
Siglec-15-His protein, mouse Siglec-15-Fc protein produced in

Example 9, or BSA as the antigen, and anti-mouse Sigiec-15



Exanpl e 30. Production of sol uble human Siglec-15
protein expression construct A partial nucleic acid
sequence encoding the extracellular domain of human
Siglec-15 protein is repr g@ted by SEQID NO 43 in
the Sequence Listing and the am no acid sequence
thereof is represented by SEQ ID NO 44 in the
Sequence Listing. By utilizing such a partia
sequence, soluble human Siglec-15 protein can be
LR Ltur ng, of an aninmal cell
o T pRe g Arar sl AR EP eBr e Thrarened. From
Si.gi.ec-15 gene hy PCR. A igagnucleotides, havi the .
o B e 2 g b L Bt Bt Agglt £t L body
. .CaccATGGAA AAGTCCATCT GGCTGC-3'  (hSi gl ec-15-ECD-F:
e R VAP LR6 TR £ Dot 49§ fPPta iR in the wells
5' - gaccact ttgtacaaga aagctgggtc CCCGCCTGECG
wer I&xe F THSEHPecPISCEERrR: SEQ ID NO 46 in
the Sequence Listing) as primers for anplifying the
d) "n“"% e E@Maicel | ul ar  domai n cDNA by PCR wer e
synt hesi zed according to a common procedure.
| ncif@entdre ythehese lgdatest shwier eddeas gnédrsas dthing was
anplification primers for producing a gateway entry
perdlogmed shgha thitianat tBluseguentethisc added tter limiting
hSi gl ec-15- ECD-F and an attB2 sequence is added to
di IySiigirec -ttt EGD R dchees RER avasu pet f ek nBsle  21Si &gk § Ni Snd the
conmbi nation of prinmers and the human
antSicgidac -5 qac DNA3: He (¢h1phasmsdpproduced ivh Xt £riedd by
as a tenplate according to a comon procedure. The
ELTses ulstingg iReRkbinaaedd efbusnd Wi e mwass pik if i &de UST Moduced
PureLi nk .FOR Purification Kit (manufactured by

in ERvinidiegen.od mEa . BbrPnaduatdriy Ofn &M e &l 008 BYrmed to
Gat eway BP reaction

be positive clones, second cloning was performed (in the same
manner as the first cloning), whereby 10 clones of the
anti-mouse Siglec-15 monoclonal antibody-producing
hybridomas(#1A1,#3Al,#8Al,#24A1,#32A1,#34A1,#39A1,#4OA1,
#4181, #61Al) were established in the end. Incidentally, the
hybridomas #32A1 and #41B1 were deposited at the International
Patent Organism Depositary of the National Institute of
AdvancedlndustriaiScienceandTéchnology(locatajatCentral
6, 1-1-1 Higashi, Tsukuba-shi, Ibaraki-ken, 305-8566, Japan)
on August 28, 2008. The hybridoma #32A1 has been given a
deposit number of FERM BP-10999 under the name of
anti-Siglec-15 Hybridoma #32A1, and the hybridoma #41B1 has
been given a deposit number of FERM BP-11000 under the name

of anti-Siglec-15 Hybridoma #41B1.



An entry clone into which the human Sigl ec-15
extracel lul ar donmain cDNA was integrated by the
Gateway technology (Invitrogen, Inc.) enploying a
lanbda phage site-specifigseconbination system was
produced in the follow ng nmethod. First,.a BP
reacti on using BP Clonase was perforned between the
PCR product having an attB sequence a-- both ends
produced in a) and pDNOR221 (nmanufactured by
Invitrogen, Inc.) which is a donor vector having an
attP sequence. By using this reaction solution,

erip,chia coli, . TOPLO was tr.ansforned, —col ony FOR _
Exa gL%p%%f ?r%e%a%aotrlo%?%g*-?é?ins‘t"éﬁ’tou&eggég}egﬁgDtIFFé“%"rlz%“al
aan% Epserts was confirnmed. Then, for a clone confirned
“t0Yave an insert with a correct Si ze, a sequence
nal ysis of the total DNA sequence of the insert was
a) %E EOMTEd-OTAL T THERIITOUSH @MEEYeEl one which i s
conﬁletel identical to_the target nucleic acid
seq @ﬁcEY%SEéPmPB ROtak3 ispedhénseya@Rde EBsweng)cultured
.encoding the extracellular 170 domain of human
usiggg| dehlls bt nt wasnebtapaedred) Pryoduatniwm-gfiological
expression clone by Gateway LR reaction An expression
Labgirgeriisso whPech t He&hunmanmsighec- onextnacel | albar Fcs.
domai n cDNA was integrated by the Gateway technol ogy
Subcldvivrioge Mt | tite ) cemplsoyiany @atandtlacphagy performing a
site-specific reconbi nati on system was produced by the

protelduow ng wethbadthZheueotiry sboneipnodusedi iv:HY to about
contains an insert having an attL sequence at both

oneeffdsir tAne LR { e8€d iteNth sk Nk R Q8288 WS tReHl BLIEBH when
between this entry clone an two typés of destination

theVe&1 D§ Svdiay RBwaN: 814 5equenae. ce 1 Ney et Akl ¥ui 8. the cn
destination vectors, two types of
thus cultured hybridoma was intraperitoneally implanted in a
nude . mouse to which pristane had previously been
intraperitoneally administered (0.2 ml/mouse) at 1 x 107 celis
per mouse. In the implantation, three nude mice were used for
each of the 1C clones of nybridomas. After the implantation,
the ascités was collected at the time when sufficient
accumulation of ascites was observed, which was combined wi*h
those collected from the other two mice implanted with the same
hybridoma and the amount of the ascites thus combined was
measured, and the ascites was cryopreserved until purification

of the antibody. The amounts of the collected ascites for the

respective hybridomas were summarized in Table 7.



destination vectors: pDONM desi gned such that a V5
epitope tag and a 6 x H's tag are added to the C
term nus of the insert; and phlgFc designed such that
a human Fc tag is added tgzshe C termnus of the
insert were used. -By using the reaction solution
obt ai ned by the LR reaction, Escherichia coli TOP10
was transformed, and a sequence anal ysis was perfornmed
for the resulting drug-resistant clones to confirm
TapMaether correct reconbination occurred. As a result
of the sequence analysis, expression clones (soluble

Hybridereen - Si Ayhagat-olllqoOhdviteatmd) Sol Hibrigomau mammount of collected ascites (mi)

BiAdl ect 15/ phl gFd25i n whi ch [cor #&tl r econbi nati én

tdéurred were obtai ned for! bo#BBAYDONM and phl ¢c,

#¥ASpectively. By6.0transfectli ng#iAé sol ubl e hungos

#4A9| ect 15/ pDONM it 0 an aniinal #1@al 1 or the i k& nRNA

#32AMi ngl t he base Bfequence repregémtied 171 by SEQID

NO 47 in the Sequence Listing is transcribed and

translated into a protein (human Siglec-15-Hs) having
m_ne aci d sequence represented by SEQ ID NO 48

%ﬂ%ﬁﬁe &Sghfg ﬁ?‘ %Fh Further, by transfecting the

sol ubl e huma Iec 1 / hl nto an, animal cell or
t heHFFk‘é “%RW% gﬁgcﬁg§§c§§ﬁlu%ﬁcét?éﬁ“fae%ecﬁtbé(fcL‘“d

_ Q¥ g, D NO, 49 |n the Sequence Llstlng i's
to % @QRYELEBER CaRd 17 aRE Pad GBI HE QL &1 BlOF Rl AP Hinday factured
Sigl ec-15-Fc) having the am no acid sequence
by FEpriggertedrsy CSEQ NG 58hien puivd feafudigde waiss Eismgyed
Exanpl e 31. Large-scale preparation of culture
forsphii EBnPY cordad i gt Bt dr earhesi Si oF wes 1de praftteioe Lumn
using 293-F cells a) Preparation of culture solution
chrematapmepgyhunmand Spmé ext ISleHas ibodies were subjected to
centrifugal membrane concentration. That 1is, 9 types of
antibodies except for the #24A1 antibody were concentrated to
about one-sixth to one-eighth of the original volume by
centrifuging the antibodies at 3,000 rpm for 30 to 60 minutes
at 4°C using a centrifugal membrane concentrator Amicon
Ultra-15 (manufactured by Millipore Co., Ltd.) .I Subsequently,
for the #24Al1 antibody and the other concentrated 9 types of
antibodies, the protein concentration was measured with a
DC-Protein Assay kit (manufactured by Bio-Rad Laboratories,
Inc.) using bovine serum albumin (BSA) as a standard sample.

By the above-mentioned procedure, the anti-mouse Siglec-15

monoclonal antibody was prepared.

Example 25. Evaluation of binding property of rat anti-mouse



The sol ubl e human Si gl ec- 15/ pDONM obt ai ned i n Exanpl e

30 was prepared in an anount of about 25 ny.

Incidentally, in the purification of a plasmd from

Escherichia coli cultured %51 a |l arge scal e,

I nvitrogen PureLink H Pure asmd Ggaprep Kit

(manuf actured by Invitrogen, Inc.) was used. The thus

prepared plasm d was m xed with Opti-MEM (manuf act ured
Invitrogen, Inc.), and 50 m of a transfection

£¢ nanuf red by Invitrogen, Inc.).
Sl%wﬁ%eﬁ%er%%%?g ﬁ Egsﬁpfﬁéﬁgsﬁng £Grd WELotein
mc%zlat roomtenger at# for 20 mnutes . This
m xture ]a%e%r?%e F B8ty F8S2 3 F fgjdnouse Siglec-15
nuf cturegJ Invitrogen, Inc.) cultured in
E@r Of%é tOES@ﬁPé@sﬁéﬁl%dulénp(ﬁﬁﬁaﬂawar@*dabmyated
Invitrogen, Inc.) containing 1%
PY BEnFLilPR Reshrept oRpeiTrSBehS i thbeCt he-Eel prodensipyoduced
reached 1. 0 to 3. 4 x 106 cells /m using a 25 L
in Brappéced svacditlutedappdr apusl( WAVE Bi bMeast ouh. cAFb@fate
the cells were subjected to spinner culture (30
bufferat ihs? ndh) andat@82resoncentr ailan ieh fwombided to a
12% for 96 hours (4 days) at 37C, the culture
96-atsl Lt Poatwrasnaol f &ctedkdby BehyeiNurgetnt erpaepanel,ainc. ,
culture supernatant. It is considered that in the thus

Catpr gpar edocubhuse SUPQIMAFANT, @AV &iH2 LA hsa;
epi tope tag and a 6 x H's tag have bee%lg\ggg 3 é/ t at

roof: ttempdral tsddler 001 thar huneie Jal @crdd xd flaé}%xbéléaénd 2
domai n (human Siglec-15-His) is expressed.

Briepanali 05 of piesbbiik € SO HELeR4CQRY ARl NG, ngm
wasSllg%:c 15- Fc fr%e sol ublee hurrgnggl 3?&?5%5/ pl’rﬁhC

Twe@ht @'Oﬂe%déq ﬁb S/ P are n an amounht of

ot e nC|deqi Wﬁl/ L £P ang removed. Lﬁgtvg this
washing procedure was pexformed one more time,
phosphate-buffered saline containing - 25% BlockAce

(manurfactured by Dainippon Sumitomo Pharma Co., Ltd.) was added
at 200 pl/well, and the plate was left at room temperature for
1 hour, whereby blocking was effected. The liquid was removed,
and the plate was washed twice with 300 pul/well of washing
buffer. Then, each of the rat anti-mouse Siglec-15 monoclonal
antibodies prepared in Example 24 or rat control IgG
(manufactured by R&D systems, Inc.) was diluted to a final
concentratioﬁ of from 1.28 to 20,000 ng/ml (5-fold dilution
series) with an ELISA buffer (phosphate-buffered saline
containing 12.5% BlockAée and (0.05% Tween 20), and the
resulting diluted antibody solution was added to the plate at

100 pl/well. After the plate was left at room temperature for



the purification of plasmd from Escherichia col
cultured on a large scale, Invitrogen_ PureLink Hi Pure
Plasmid G gaprep Kit (manufactured by 1nvitrogen
Inc.) was used. The thus gggpared pl asm d was m xed
with Opti-MEM (manuf acture y Invitrogen, Inc.),
followed by filter sterilization. Then, 10 ml of a
transfection reagent 293fectin (nmanufactured by
Invitrogen, Inc.) was added thereto, and the resulting

L%t u ' bated at roomt erature for 20 )
LR Sge TR S lad ad5d TS et aegsg three
.. cells, ( factured by Invitrogen, 173 1Inc. )
thﬁﬁt%h35?¥&¢ EﬁV&ﬁﬁéyeF VRgSR&IshERfeRat Bueseabkpntly, HRP
u}densit . Jeached 1.0 to 3.0 x 106 cells/m x 5L (1

PIT K P sejplErecstyPeaboantiprassieh antibody
Medj um (manufactured by Invitrogen, 1Inc.) . After the
(MEIdi§aCHiRrE SybPeekBant v bEary Tt tudd LuE2s! trot adPonsold
. /mn) at a C02 concentration of 8.0%for 96 hours (4
witdaydle ALISAGuffercuss lrddsdlart ild) waswedll,eahedtandplate
centrifuged to prepare a culture supernatant. It is
wa s bASTE ey edomiamperatier¢ Hos prhepar.edToel tgeid was removed
supernatant, a protein in which a human Fc tag has
andoekn ralddedwhoe waehdd terrdenal mesivder0BObNEL BN 6 £ washing

Si gl ec- 15 extracel lul ar domai n (hunan i gl ec- 15- Fc)
bufifemxpnessech, Examilrey 3201R bbveabbeAgofi Sebwbb&roxidase

human Si gl ec-15 protein a) Purification of soluble

(mahunieT tSi g &yl Sublis otrd BakleS Trapc?, C@LHM | the color was
chromat ography To 12 L of the culture solution of 293F

develds BXPEESSE AG tUABL S04 661 LetH S € kD @)prrer
of Exanple 31 1350 L o 10 K “Rurfar (5ggﬂﬁ%FT?rs,A*t“‘

dev:bl%ﬂ\ﬂr‘l\éa@he %QQ.JQ\/' 'ﬁ@%&o%@% 4W}rﬁqgaesdmea§gured
' the resulting mxture was stirred well an

using a microplate reader (manufactured by Moclecular Devices
Corporation, Japan). As a result, it was confirmed that all
the 10 test substances of the rat anti-mouse Siglec~-15
monoclonal antibodies examined bind to “he mouse Siglec-15
protein in an antibody concentration-dependent manner (Fig.

24). On the other hand, in the case of the rat control IgG,

binding to the mouse Siglec-15 protein was not observed.

Example 26. Evaluaticn of biological activity of rat anti-mouse
Siglec-15 monoclonal antibody based on test for mouse
osteoclast formation

By using all the 10 test substances of the anti-mouse
Siglec-15 monoclonal antibodies produced in Example 24, an

effect on osteoclast differentiation of mouse bone marrow



filtered through a MI1liPak-60 filter (manufactured by
‘MIlipore Co., Ltd.). This culture solution was
applied to a N -Sepharose HP (manufact ured by

Amer sham Bi osci ences, Inc ) 0 100 M col umm whi ch had
previ ously been washed Wltlh pure water (MI1i-Q
water) at a flowrate of 10 m/mn. After the col umm
was washed with 400 mM of 50 mM Tris-HCL buffer (pH
8.0) 174 containing 300 MM NaCl at a flowrate of 8

i.n. _adsorbed QL 9 t he columm was el yted
nongH Ry @*f% S5 RRA PS8R Bet FEr BHE Bobyone e
ontalnln 0 mM Nad__and 500 nMinmdazole at a flow
Celﬁ-st §spa3ds /ﬁ'ﬂ‘? BT The e FHarE Mas. ¥ racts dﬁ%ﬁr@drec at
- nt ni sor tubes manuf actured by Nunc, Inc.).
o?‘dgpmc'ﬁl‘p? 2N Req T Eh SN EREPRGL BB, F rﬁnd 10
a M NaCl soI ut| on was added to about 40 m of a
ng/fnlia@H YnCedntlarRivig atverede iyt && protsdians f dliiowed dyd the
stirring, and then, the resulting mxture was
resgiidant ¢k bdner it o v am sedadd rcenth vabalof a 96-well
menbrane concentrator Am con U tra-15 (manufactured by
plakel inpenea@ountlLod. 2001 psod bl teharedd BY s gesres at €k ured for
during the concentration was renoved by
2 degst inf ag&Oonnatib3@0a .r pihtopld3@uiitnutee S cdtu4Gn and the
2.5 mM of the resulting supernatant was applied to a

96-WB110 desakbisngetot ean (mnob aat i ety ABBE Sh&Mntaining
Bi osci ences, Inc.) which was previously equilibrated

1035WBH toph@ﬁcﬂh@h&-abﬂRAEKﬁd rEalKmemneants eld%mgsdlbW%Qlotecn,
(N-PBS), followed by eIutlon Wit h N- PBS, whereby 3. 5

Inch @ﬁd@amlﬁﬂ@%eéQ|ovsmfe\/\@§n£§p&§£8@'n¥‘&ébl!a\hEE%Sf 20
was obtai ned. This procedure was perfornmed nore .

ng /kil MB8d Yo rRPEAL | NG dda @y ﬂDOWaszgclii?e ek Qaﬁﬁ'#éifn To
of partiallYy punﬂed%uman Si gi ec Igl
theQd @i e%‘iture solution, each of the rat anti-mouse Siglec-15
monoclonal antibodies produced in Example 24, a sample obtained
by removing sodium azide from commercially available raz
control IgG (purified rat IgG, manufactured by R&D systems,
Inc.) or the rabbit anti-mouse Siglec-15 polyclonal antibody
(No. 3) produced in Example 14 was added at a concentra=ion
of from 32 to 1,000 ng/ml, and the cells were cultured for an
additional 3 days in a CO, incubator. After completion of the
culturing, the activity of tartrate-resistan: acid
phosphatase (TRAP) of the formed osteoclast.s was measured by
the_' method des'cribed in Example 17. After stopping the
enzymatic reaetion, the absorbance of each well at 405 nm was

measured, and the measurement was used as an index of TRAPD

activity. The results are shown in Figs. 25 and 26. A



a-ii) Resource Q colum chromatography 12 m of the

sanpl e which was purified by N -Sepharose HP col umm

chr omat ogr aphy and whose sol vent was replaced with

N- PBS was di al yzed over ni %‘hé at 4C agai nst 50 mv

Tris-HC1 175 buffer (pH J) contai ning 0.1% CHAPS (1

L, three tinmes) and the resulting dialysate was

centrifuged at 3,000 rpmfor 30 mnutes at 4C, and

t he preci pitate was renoved. After the resulting

r { ered, 8. M11ex-GV fi
Slﬂm@uﬁ?&re y 1\;% ‘gﬁor%g%oggpti’a*y EReMPT ??§?§Ved in
cto.a Resour oI um (manuf act ur ed

eng DR S mr&%%lcaesfm?ea}f‘aﬁ Bh Ras ShrevPoudtp. on
thegu”'bf dvvlth 50.. MM Tri s- buffer (pH 7.5)

A& N RYE 0. 105 THNPS @@ 5 lrrr%? It aee of TRARRREAVitY was
Thereafter, the columm was washed with this buffer at
Obsa?*f"l I DfCAS e /M Eihdt 225+ okt APPHECLN oRhehFehge of
ot adsorbed onto the colum was collected. A
froﬁ} o? i R9/&dsor Bed Uit onghBlcol e Wb lel aretbaiiyh a0 the
nv Tris-HC1 buffer (pH 7. 5) containing 0. 1% CHAPS

af fHad ty -WMNeld 1 ed rabblisw ekt @lofial Nav B mint.ibAfdvetrn 26iebrange
m of the fraction which was not adsorbed onto the
of gspunh3vies/Bbritentdldt ed/md .3. Bleb wntthea cems ioffugak #3A1
menbrane concentrator Am con U tra-15 (manufactured by
antbddypo#8486.antibady, anché3eancan ivi®y Wasdose-dependent
centrifuged at 3, 000 rpmfor 10 m nutes at 4C and
inhtifvel tpircec o pi TRR R avas vieyoves obddrvdl aefa theakesdhti Nggher
supernatant was applied to a PD-10 desalting col um
concrmtufaacitdr ed B0 Apmsham 1B §e6keNCese 1|d?ﬁﬂlt"ﬂ?ﬂrcgfhﬁguse
previously been equilibrated with phosphate-buffered

sld1Rest €8RhaikRbho; n
ost7 g A—tPBS) lt:f ('?F* %%g%éégﬁtélgﬁll\?%ggggm%rshg€ &%_!%rved

Frof t19e b e §e§§ﬂpg,e a‘?ﬁq_%eodles which strongly inhibit mouse

osteocclast formation (osteoclast differentiation and
maturation) were found among the prepared rat anti-mouse
Siglec-15 monoclonal antibodies. Further, as a property
common to the #3Al antibody, #8Al1 antibody, #32A1 antibody,
#34A1 antibody, and #39A1 antibody, an activity of inhibiting
osteociast formation at a concentration of 1000 ng/ml, i.é.,

1 pg/ml or less can be exemplified.

Example 27. Extraction of total RNA from human-derived mature
osteoclasts |

When normal human osteoclast precursor cells (Normal
HumanNaturalOsteoclastPrecursorCells,purchasedfromSanko

Junyaku Co., Ltd., Cat. No. 2T-110) are cultured in a minimal



sol vent was replaced with A-PBS was obtai ned. The
arginine hydrochloride in the solvent of the prepared
sanpl e was added 176 for preventing sol ubl e hunan
Siglec-15-H's from precipijtating. The supernatant
after centrifugation was cryopreserved at -80C until
use. The above-nentioned purification procedure
(Resource Q colum chromat ography) was performed tw ce
by repeating it. a- iii) Det ection and purity assay of

essglrlrlﬁ'I 1edeH%ﬁe %9 egs 'c_l_‘LgsBy “E’éé‘ %%flg%efls (OPBM,

prepared by "t ove- ent T onad uri

- r harose P ¢ol um_chr omat ogr aphy

puz é%%%g%é? I%o% ° cRFBNE Bgﬁéphyf““gDSngBFya§Pyléﬁ(ﬁ¥01
el.ectrophoresi s under reducing conditions and silver

Supgtlgm?nﬁfdowé”rletﬁberﬁrbr M Thﬁkgmpéem?BtS Betof EQalpastlast

anpl,es purified by the respective purification

Slngi—e&élotan Redui QHFéﬁﬁséﬁoﬁﬁ@mﬁan}%ﬁi Igpgatieaprenttd. , Cat.
sol ution mas added, and the resulting mxture was

No.t hePhaPPOLi r et BN OBT f GeTED mi havese 0. Serumf eacmal
of the thernally treated sanpl es was used for

congp8ipGitiady:y 18%) de halmact FEPIIGr edignarTite-CSF and the like,
el ectrophoresis procedure was perfornmed in the sane

a lpagsemuasathes el hk-poestivbenuilniBxaniphe e8 eetepiclasts
t hat Rai nbow Mol ecul ar Wi ght Markers (manufactured

aripy Affeesham®iosiciyenceBy hatny wete asked cillssdhng system
nol ecul ar wei ght markers. After conpletion of the

accelrddhimophot Bsi Srosbtyeraist atRéAg: yash Pariftor mRehasiddd-i ved
Phast Gel Silver Kit (manufactured by Anmersham

matBiresiserees ashtiRC we @b rdasddystem The results are
shown in Fig. 28. It was shown that a protein having

a el equlearn W Ot hBhaAPRW 32 1 (PHIBR sor celis were
seeded in 60 welils of a 96-well plate at 1 x 10° cells/well,
and human RANKL was added thereto to give a final concentration
of 66 ng/ml, and the cells were cultured for 4 days in a CO
incubator. Then, the total RNA was ex:iracted from the
multinucleated osteoclasts using a total RNA extraction

reagent (ISOGEN, manufactured by Nippon Gene Co., Ltd.)

according to the protocol attached to the reagent. The
collected total RNA was stored at -80°C until use.

b) The normal human osteoclast precursor cells were
seeded in 84 wells of each of two 96-well plates at 1 x 10°
cells/well, and human RANKL was added to each well of one of
the plates to give a final concentration of 53.2 ng/ml, and
human RANKL was not added to the other plate, and the cells

were cultured for 2 days in a CO, incubator. Then, the total



177 Siglec-15-H s) was efficiently purified and
concentrated in the protein fraction which was not
adsorbed onto the -Resource Q colum. a-iv)
Measurenent of protein confggtratlon of purified human
Siglec-15-H s For the puritied human . Siglec-15-Hi s
(the protein fraction which was not adsorbed onto the
Resource Q columm), the protein concentration was
measured with a DC-Protein Assay kit (manufactured by

RNANQ%SR@Q QQQE@t9£éﬁsthLQ9= %Eﬂgﬁér¥g?%]%g§&# extraction

bumn as a standard sanﬁTe
praocedure 1w ce, tal of of __
re%@ﬁéﬂt‘r i R ST A o 2 A S AR
Purificati on of sol ubl e humg ec-15-Fc  b-i)
ac |I P%“%telnne 058Fﬁﬁﬁlcrﬁto%"§b%aﬁﬁy Gh% reggenfe  The
culture solutlon of 293F cells ex reSS|ng human
coldiqftted IRl F¥pared $*ﬁ069?doat5xgw eutihagséil tered
through a Sterivex-GV filter (manufactured by
MIIlipore Co. Ltd.) , and then, the filtrate was
applied to a H|Trap Protein A5 nl colum
Exqriifuf e tAred: Byt v rshaeuBinseicdneesn terding iriagk (ORF)
was previously equilibrated with Dul becco's PBS
for RS SitHmsaciured by Invitrogen, Inc. ) at a flow
rate of 5 m/mn. After the colum was washed with 70
) Ayrgfhe3ipB Aatfiar§t o ram@ cbfA5 ni/nin, a protein
adsorbed onto the colum was eluted with 24 m of 0.1

M s&di usicigt catetbubfleRNApHr3dQ)reat ia £ ovwrrekemp 0t 27 as
1.2 mM/mn. The eluate was fractionated at 1.2 ml per

a tefdlafreaClslyor Nadits MMicHU frddRRs ddvad agd e d B0 (gT)
Nunc, Inc.),
primer (manufactured by Invitrogen, Inc.) and Superscript II1I
reverse transcriptase (manufactured by Invitrogen, Inc.).
The procedure was performed according to the protocol attached
to the enzyme.
b) PCR reactiocn
Oligonucleotides having the sequences of: 5’ —attaagcttc
accATGGAAA AGTCCATCTG GCTGC-3’ (hnSiglec-15-HindIII kozak-F
SEQ ID NO: 29 in the Sequence Listing); and 5" -agtggatceT
CACGGTGAGC ACATGGTGGC-3’ (hSiglec-15-BamHI-R: SEQ ID NO: 30
in the Sequence Listing) as primers for amplifying the ORF cDNA
for human Siglec~15 by PCR were synthesized according to a
common procedure. The PCR was performed using this
combination of primers and the cDNA produced in a) according
to a common procedure. The resulting PCR reaction solution

was purified using Purelink PCR Purification Kit (manufactured



and i medi ately thereafter, 0.31 m of 1 MTris was
added thereto to neutralize the eluate. A 2.5 n
aliquot of a solution (about 7.5 m ) obtained by
conmbi ning the el uted protg%p fractions (fractions 5
to 9) was applied to a PD desal ting col um
(manuf actured by Anmersham Bi osci ences, Inc.) which
had previously been equilibrated with
phosphat e- buffered saline contai ning 50 mm ar gi ni ne
, : ider(pH 7. 0, A-PBS) , followed by elution
by:%ﬁ%#ﬁ%%i%%'eaééngy 3. 5 mM of a sanple whose sol vent
S I - i s PBS, . was obtai ned. This procedure
<) &§§H%§f4g@ﬁ%ﬂ“@%ﬁ%égbg%%ép%%F?ﬂg it. The arginine -
hydrochl ori.de i e sol vent was. added to revent
sgl ubie %fﬁﬁ‘hleérggl%c-rﬁﬁcﬁcl?? o Pt etPhi ?%F?E@‘?dﬂ% bhj and
{he remaining solution of the eluted protein
PC]%H}‘atﬁ Gils V§Frakt iBARUBAFEUGRInRY dpplitedPIsna PrE 10 were
desalti,ng colum (manufactured by Amersham
Creg iwé%bﬁe%*ﬁclﬁtw TS prERnbus| §ipéehl) , followed
equi librated wi th phosphat e-buffered saline
by @&t &EiAGI1aRENREr LEpHaG 1PN, NaPESEhenf ob| bivgasdyreaction
elution with N PBS, whereby 3.5 m of a sanple whose
wassFlardmrngs aap ety W th NRBS wasoobtiarred. ENaGrichia
the solvent in the prepared sanple was added to
colgr 800 walsublrenbdwamesi,gbked- ¢51Eayf POR wpsesé pféahéddfor
wi t hout addi ng an am no group-containing conpound
thes uctsuds: farqyidu ute- r déves tammnc Shige €C- 1 dCe e ehuMOSEi de
sol vent was replaced with N-PBS was used only when an
sedudmid bifzete CORBREDNRS ¥ eapaded dtd thg1hehliaw 88 £z Pfzed
Exanple 179 34, and in all the other Exanples, human

us iP0h A sebu RS £080d Ve aNas et RGeHaMbE e A BBS o quct
was used. The sanples prepared by the above-nenti‘oned

with QCRAIE WRIE CIyORFEseived g -800y a5 a result, it was
found to be the sequence represented by SEQ ID NO: 1 in the
Sequence Listing. This nucleotide sequence was the same as
the ORF coding region of the sequence registered in.NCBI
GeneBank database as “human Siglec-15"” (accession number:
NM 213602), and further, the amino acid sequence (SEQ ID NO:
2 in the Sequence Listing) enccded by the nucleotide sequence
was 100% identical to the amino acid sequence of human

Siglec-15.

Example29.ExpressionofnﬁNAforhumanSiglec—lSaccompanying
human osteoclast differentiation (real-time PCR analysis)
To 1 pg of the total RNA produced in b) of Example 27,

1 pl of 1 U/ul DNase I and 1 pl of 10 x DNase I buffer



until use. b-ii) Detection and purity assay of
purified.human Siglec-1-7,-Fc By using the sanples
prepared by the above-nentioned purification
procedure, SDS-polyacrylamige el ectrophoresis under
reduci ng conditions and silver staining were
performed. That is, to 5 .tl of each of the sanples
purified by the respective purification steps, an -
equi val ent anount of an SDS-treatnmen_ sol ution was
& Ang; b |ty m-xtune d

(Hm?%%%i& m nut s;ngi%IEPE%dfl@‘?&ngﬁgﬁoggg%ﬁédgbﬁ gég%’_the

. dijl uti;n each_of t he l]y treated sanples to

flnfﬁlgﬁlﬁrelyﬁﬁobﬁPPﬁg%aEHaiga% ﬁ%%%??& ronAgEth% reaction
SDS- t t pent _sol ution was used fo - .

ia s SR TR PARCaE CeRbct PaphoFUBRSat Rg for 15 minutes, 1
el_.ectrophoresis and silver staining were perfornmed in

Hl PheZsamd HERfer2asadfed Hrereyoadsaytle Frehting mixture
Siglec-15-Hi s described in a-iii). The results are

wa ss R&FT Sich afti §5°69fort 1AaBiBKbRA - t hBTom PhbE esnlhiavdng an 8
a_nol ecul ar wei ght of about 55 kDa (human

nl slgheer18arciaiigs, @idilciréntlySpurl folsdy@idl) 20 primer and
concentrated in the protein fraction which was el uted

1 u¥ pdi ¥0 mMneNTHP T vy cProded the malaumandh:tie rpshbasuoenenture
of protein concentration of purified human

wa sShglagedl Bt F6r fohe Spuriinfited humar rSigl eculdeted (iheice.
protein fraction eluted fromthe PD 10 desalting

To aoliwmoluthenpr ot @iln ok8A 0 CONRENLLAFERN MRS URASURN by
with a DC-Protein Assay kit (manufactured by Bi o-Rad

Invhiabogaiori esc.hnc.4 usi ngr bowi nem sRfcum, albuphn a8 8 1 w
standard sanple. As shown in Table 8 a total of 25.2

dithe ehreurddi ed humeyy Singl£e-i1h: 55 was {Méﬂ‘éé@@'r, bYo u/u1,
perform ng the purification procedure tw ce. '

manufactured by Invitrogen, Inc.), and 1 pl of Superscript III
reverse transcriptase (200 U/pl, manufactured by Invitrogen,
Inc.) were added and the total volume was brought to ZQ pl.
After a reaction was allowed to proceed at 50°C for 50 minutes,
the mixture was heated at 85°C for 5 min.utes anc then incubated
in ice.

By wusing the thus produced single-stranded cDNA,
real-time PCR was performed using a combination of the
following primers and fluorescently labeled probes (TagMan

probe, manufactured by Applied Biosystems, Inc.).

Conditions for real-time PCR:
Primers for amplifying human cathepsin K:

5’ -ccgcagtaat gacacccttt-3’ (TgM-hcatK-F: SEQ ID NO: 31 in the



Table 8 Protein Conc. (nmg/m Sanple Vol. (m) Total
protein (ng) Arg-containing solvent 2.3 7.0 16.1
NaCl - cont ai ni ng sol vent 2. 6 3.5 9.1 Total 25.2
Exanpl e 33. Production of bit anti-human Sigl ec-15
pol ycl onal anti body (|nnun|zat|on of rabbit) a)
Preparation of antigen The human Si gl ec-15-Fc protein
produced in b) of Exanple 32 was prepared at 100
.1g/0.5 M, and an equi val ent anount of an adjuvant
@added..t.hereto and an emul sion was produced using
a gl ass syrl e. As the adjuvant, Freund' s conplete
and?djuvant (FCA, Manufactured by D fco Laboratories,
) mas used onIy for the first immunization, and
5/ reund’, E onB et e adj, uvant (FLCA Manuf act ur ed by
Blagrgccoai% 6eFagcerné. (Yatas aséaRf&E THoNQochhah the
and subse uent |nnun|zat|ons b) | mmuni zati on of
SequanGg LiediPabbits (Japanese white femal e rabbits
with a body weight of 3 kg) were used. as immuni zed
Tagidd@=°Py HGe e F§ing HP%@nmﬁétE@Pﬁé@t Ed before
i_mruni zation, and 10 m of pre-imune serum was
5’ -GeaitTEP IEICambbi t . Thetegtksicsn 181  abttjgmck + PAMYA-3’
was i njected subcutaneously and intradermally wusing a
(TPi7-hGautjavtdbey rfEedl| B0 sieh BBatint heeaffiegnenck tTheting)
antigen was 50 .Lg per rabbit. [Imunization was
Priperrfsorfmed anptlotatirof h@ndm nBRARvery 14 days after the
first immunization. The whole blood was collected
5’ ~afttggrc ck gy s chmoamabhe -dat eTof-BrRAPFIRUWSEZ Aty R0: PNdn the
74.4 to 74.9 m of antiserum was obt ai ned
Sequence Listing)

and

5’ -ccatagtgga agcgcagata-3’ (TgM-hTRAP-R: SEQ ID NO: 35 in the
Sequence Listing)

TagMan probe for detecting humanTRAP:

5’ -Fam-tgagaatggc gtgggctacg tgctgagt-TAMRA-3'
(TgM-hTRAP-probe: SEQ ID NO: 36 in the Sequence Listing)
Primers for amplifying human Siglec-15:

S’ -cagccaccaa catccatttc-3’ (TgM-hSiglec-15-F: SEQ ID NO: 37
in the Seqguence Listing)

and

5" -cgctcaagcet aatgcgtgta—3’ (TQM—hSiglec—l5—R: SEQ ID NO: 38
in the Sequence Listing)

TagMan probe for detecting human Siglec-15

5’ -Fam-aagaacaaag gccagtgcga ggcttggc-TAMRA-3’

(TgM-hSiglec-15-probe: SEQ ID NO: 39 in the Sequence Listing)



per rabbit. The antibody titers in the pre-inmune
serum and the -antiserumwere confirnmed by an ELI SA
nmet hod using an inmobilized antigen. As a result, an
i ncrease in antibody tit¢f64n t he anti serum was
con.-firmed in all the threée rabbits. The antiserum
was stored at -20C until use. Exanple 34. Purification
of rabbit anti-human Sigi ec-15 polyclonal antibody a)
H Trap Protein A colum chronmat ography To 40 m of
: t-hree. rabbit_antiserum|ots repared in
eriffed Gor Mt 5P AE e " bt Bee S pasBrat e
, factured by . Invitrogen,, |nc. s added and .
> %%%é&?cga%& tar?&%trgg%nﬂ%i g—%m' t%&Mé T4 t985%ed Dt HPough in

a Sterivex-GV filter (manufactured by MIIipore Co.

the SEenftobisHa di 1 trate was applied to a col um
whi ch conprised .two H Trap Protein A5 m col ums

and(the two col umms were connected in series,

, manufactured by Anersham Biosciences, Inc.) and had

5" -FREFICCESIA) ISR ITEFHT iasrat ed TaMt-hIB2PBS SEQID Be: 41 in
rate of 2 m/mn. After the colum was washed with 35

thepfSegiepceBS igtimdl ow rate of 1 ni/nin, 182 a protein
adsorbed onto the colum was eluted with 50 mM of 0.1

TagMegio gingipec iftoratde trd f ierg (Ipkhan Q) 3at rabbkowalabecebid
m/mn. The eluate was fractionated at 2.5 nl per

>" -Fraecticoydartagc N ni - sofa dagaesyaranuf act W g - NEMRA- 37
inc.), and imedi ately thereafter, 0.6 Ml of 1T MTris

(TqWehLadded obker e3RD tID Nedit rat | ze chdesehuahee Afketng)
about 15.5 m of a solution obtained by conbining ?ﬁe
fractions (fractions 3 to 7) containing the eluted
protein was concentrated to 5 m with a centrifuga

MeNArane CongeHdrabak 143k GO, ylpter jad o]éné%%lifn%cé ued Y pe
PCR system (ABI Prism 7700 Sequence Detector, manufactured by
Perkin Elmer Japan Applied Biosystems Division) under the
following conditions. 1In the reaction, TagMan Universal.PCR
Master Mix (manufacturedby Applied Biosystems, Inc.) was used.
First, distilled water was added to 25 pmol of each primer,
-8 ng of single-stranded cDNA and 10 pmol of TagMan probe to
bring the final volume to 25 pl, and then, 25 pl of TagMan
Universal PCR Master Mix was added thereto, whereby 50 ul of
a reaction solution was prepared. This reaction solution was
heated at 50°C for 2 minutes and then heated at 95°C for 10
minutes, and thereafter subjected to 40 temperature cycles of
“95°C for 0.25 minutes and 60°C for 1 minute”, whereby a
real—time PCR analysis was performed. Incidentally, the

expression level of mRNA for each gene was corrected by the



MIlipore Co., Ltd.), a 2.5 m aliquot of the
concentrate was applied to a PD- 10 desalting colum
(manuf actured by Anersham Bi osciences, Inc.) which
had previously been equil ilb6rgat ed wth O suka
Physi ol ogi cal Saline for i'njection (TO SS) contai ning
0.01% Tween 20, followed by elusion with TO SS,
whereby 3.5 m of a sanple whose sol vent was repl aced
with TOSS was obtained. This procedure was perforned
| y fepeat | | The: thus. prepared sanpl.es were
eXpE:fgyso%grocg:selre\e/\%dl a%fw%%%%‘ U ringgsé.lBB)g fgﬁii PEREF-Bn of

re-i_mmune rabbit_19G Bl ood had previously been
I(C:)ol FScfedSFrom t he ‘?ﬁ?e%ev?%’g%gtgnﬁgeﬁn? Dt eeBatevel

£ %?f %r.e [ ni_tﬂi;ati on of imunization wth human -

oL HigPdEIAS P I8RE e MR- SErMATRES §5t pdrheicase where
After 5 nl aliquots of each of these serum sanples

RUNGEy @ShERES2 Sk FhLSRECRRGEREOD V5 SNNgHCRIPRS arei mgl (RANKL

. thereto, and the resulting mxture was filtered

1n the ARRF BANREFes orthiemsdn K83d [RaFu ate simidd diyare known
MIlipore Co., Ltd.). Then, the resulting serum

as gapled Wescappldsedan estobahaswhi ¢Aigonprl sed two
H Trap Protein A5 m colums (manufactured by
Amer sham Bi osci ences, Inc. ) and had previously been
equilibrated with DPBS at a flow rate of 1 m/mn.

Exafiptler 3the Bodduntivas wiashed vilid B6mah 6fig1BcPBS @rdein
flowrate of 1 m/mn, a protein adsorbed onto the

expeelssmonwasnaltitedt With 50 nl of 0.1 Msodiumcitrate
buffer (pH 3. 0) at a flowrate of 1 m /mn. The

el uat e pase f4BCt horated alc245 e néeracsead&ggo the
m ni -sorp tubes (manufactured by unc, Inc.), an

extiragednatelyqbhel 834 Blim=0 -6 10113 MT:S, i%‘@%p%%qseeq)ted
thereto to neutralize the eluate. After a solution
by SEQ ID NO: 43 in the Sequence Listing and the amino acid
sequence thereof is represented by SEQ IDNO: 44 in the Sequence
Listing. By utilizing such a partial sequence, soluble human
Siglec-15 protein can be produced in a culture supernatant of
an animal cell or the like.
a) Amplification of soluble human Siglec-15 gene by PCR
Oligonucleotides having the sequences of: 3’ -ggggacaagt
ttgtacaaaa aagcaggcett caccATGGAA  AAGTCCATCT GGCTGC-3’
(hSiglec—lS—ECD—F: SEQ ID NO: 45 in the Sequence Listing); and
5’ -ggggaccact - ttgtacaaga aagctgggtc CCCGCTGGCG CCATGGAAGC
GG-3’ (hSiglec-15-ECD-R: SEQ ID NO: 46 in the Sequence Listing)
as primers for amplifying the human Siglec-15 extracellular

domain cDNA by PCR were synthesized according to a common

procedure. Incidentally, these primers were designed, as



obt ai ned by conbining the fractions (fractions 4 to 6)
containing the eluted protein was concentrated to 2.5
m with a centrifugal nmenbrane concentrator Am-'con
Urra-10- (manufactured bylé\gl |ipore Co., Ltd.), the
concentrate was applied toa PD 10 desalting colum
(manuf actured by Anmersham Bi osciences, Inc.) which
had previously been equilibrated with O suka
Physiological. Saline for Injection (TO SS) containing

QL% 2 I owed elution with TQ SS,

e o 2 o bR LB o Rl S e by FapPgeerticn
] S_was__obtai ned. The thus purified pre-inmmune
thal D A g S 0 Ak e paaS 6 poby BCry P en atkE2

el ectrophoresi s and silver _staining by the nethod
SeHESET Bédaﬁiﬁe%mségé%leo-rﬁw-n%t hadtie PRB Y¥@& performed
proteipn was sufficiently purified, and then, the
US 1500t ef A1 EoncEMEr SRR BACTas PeasedieFhe BRds plhefi gtiman
. 184 pre-immune rabbit 1gG sanple was cryopreserved at
S19lgsc intiaDPNARKE () Prapaidt Pewdsicesf fimi Eyampleand8 as a
havi ng human Si gl ec-15-Fc  imuobilized thereon 3 m of
tempHa tsu eictioad ingmee 8 gbeoohSp Focwbose . solventeswasing PCR
replaced with N-PBS produced in b) of Exanple 32 (a
reacgtign setu7ignmpopupl diiedn)sivag tonrdenik BCRP U 2 dd-ior
using a centrifugal nmenbrane concentrator Am con
K1 tUl (tmagrf a otarauf aot ured tyyodvbh | | peee) Co., Ltd.). To the
concentrate, a coupling buffer (0.2 M NaHCO3, 0.5 M
b) NaxGduduHdd 3)f was-maddetbnd coPréaget e fpnaka¥ehdpe to
2. 5 mM, and the solvent was replaced wth 3.5

m of
t heagouphitig buffefe Usimga FR140 d%ﬁ@'t%@&aﬂ“”é%ﬁ}ec—lS
After isopropanol in an NHS-activated. H Trap colu
extrécellular domain cDNA was integrated by the Gateway
technology (Invitrogen, 1Inc.) employing a lambda phage
site-specific recombination syscem was produced in the
following method. First, a BP reaction using BP Clonase was
performed between the PCR product having an attB Seguence ax
both ends produced in a) and pDNOR221 (manufactured’ by
Invitrogen, Inc.) which is a donor vector having an attP
Sequence. By using this reaction solution, Escherichia coli
TOP10 was transformed, colony . PCR was performed Zor
drug-resistant clones, and the size of inserts was confirmed.
Then, for a clone confirmed to have an inser= wi*h a correc:‘
size, a sequence analysis of the total DNA sequence of the
insert was performed. As a result, an entry clone which is

completely identical to the target nucleic acid sequence (SEQ

ID NO: 43 in the Seqguence Listing) encoding the extracellular



(1 m, manufactured by Amersham Bi osci ences, Inc.) was
replaced with 1 mM hydrochloric acid, 3 m of the
prepared human Siglec-15-Fc was injected into the
colum using a syringe, ang,,the |iquid was
alternately injected thereinto using another syringe
connected to the outlet of the colum to effect a
coupling reaction. After the reaction was allowed to
proceed at roomtenperature for 30 mnutes, in order
' ty : ] 0 , . of, a
doﬁ?ﬁ&%gﬂﬁfeﬁlﬁ%ﬁéa%%%?g?ﬁg%ewggu?%rgtgggfai ni ng
Q - 3 6 M of a washing buffer a_.

o) Sapdlaach &L e o sl L B Rl L8 ek tion
and, 6 nd_of the bl ocking. buffer were_injected in,
seqlence 2T i hg S 108 hEP bY o Gd6HT ofhinE‘Pg‘ﬁé‘mSlglec‘w
Bi osci.ences, .Inc., and then, the 185 colum was |eft

X2 G5 r}taermﬁPQF&Pe A 3035 ntiR BRI Fhefledt effne afeway

f the washing buffer, 6 ml of the bl ocking buffer,
tecgﬂi&loéym (3R VELRE ARESNi ngBuP f ePTREPE1NG) edt ediaiipda tteage
. colum in sequence again, and finally, the buffer in
S LUSBEA AT WES CORSnaceldi 18ty sSt@mrvingisi spHCBubelf eby  the
pH 7.2) containing 0.15 M NaCd . This colum was
foldiptiaw aethodunt The uset rv)cuné fimaticed i babbbttains an
anti - human Si gl ec-15 pol ycl onal antibody with

insgfft hiaingokonatdli Fegibngicet gtcbbumenbisonadogiRpyaction
After 7 m of each of the purified anti-human

usiSigylléc C1onapel ywelsomalr fantridwdiasvddNosthils ehng Slone and
prepared in a) was filtered through a MI I ex-GVY

twof idyteys (sBnakactHaedoby WAdddRorgav®@g, aht dokr tsr@quence )
resulting filtrate was applied to the columm produced

IndiRie@)catiiych Bad the MmN o §¢- 1RrdrG 4 MORE L Z@gpﬁs of

e

t hereon and had previously been equilibrated with't
desARRIat ion vectors: pPDONM designed such that a V5 epitope tag
and a 6 x His tag are added to the C terminus of the insert;
and phIgFc designed such that a human Fc tag is added.to the
C terminus of the insert were used. By using the reaction
solution obtained by the LR reaction, Escherichia coli TOP10
was transformed, and a sequence analysis was performed for the
resulting drug-resistant clones to confirm whether correct
recombination occurred.

As a result of the sequence analysis, expression clones
(soluble human Siglec-15/pDONM - and soluble human
Siglec-15/phIgFc) in which correct recombination occurred
were obtained for both pDONM and phIgFc, respectively. By
transfecting the soluble human Siglec-15/pDONM into an animal

cell or the like, mRNA having the base sequence represented



Buffer at a flowrate of 0.25 m/mn. After the colum
was washed with 5 m of the Apply Buffer at a flow
rate of 0.25 m/mn, a protein adsorbed onto the
col um was eluted with 5 of 0.1 Mglycine
hydrochl ori.de buffer (pH 2_L %) containing 0.5 M
NaCl .at a flowrate of 0.25 m/mn. The chromatograns
of the anti-human Si gl ec-15 pol ycl onal anti bodies
(Nos. 1, 2 and 3) purified with the affinity colum
by @E% ¥ o\ggrl Prilcltgll 621% gte-é%%nceu%Fl%*mrf%&gsgcttrlé)rpgéregbg and
f red y_Nunc, Ingc. dImTE ,
erapiadd Bt PYpfiig Mﬂ#?g s 2dces et g the
eutrallze 186 the elu m of a solution
aml88taa?ln%&we@&wﬁpﬁssepﬁsdu%S&% a9 ¢ Bciy 6hs Sequsnce
L %fractlons % eluted with the glycine
1Sfiy@Lochl of HEE Sﬁf'fepﬁ/fo?;rééléﬁe&ﬂ%%dyﬁ%s Hppihlel troiman
. a PD-10 desal ting col um (nmanufactured by Amersham Bi
519486 dRd®sI IHhd REwAR R Hedll preld sustebééke, mRNA having
equi l i brated vvlth Dul becco's phosphat e- buf f ered
theph o el s ¢ € st $ N ooh sl AEAGI D.NIL9%4 INieeth@Bequence
(T-PBS) , followed by elution with T-PBS, whereby 3. ‘5
Lispiingf ia Sampisenifrose asol ventn sdes erceplraced: witdt krPBSuman
was obtained. The thus prepared sanples were
Sigéegopbesenved vdng -BRCamind ausel sdqudnddasigmmmmtd by
protein concentration of affinity-purified rabbit
SEQaADi Noumal Sirgltacee 1fequodryed anigdtimdgt | body For the
purified rabbit an-Li-human Siglec-1 5 polyclonal
anti body sanples (the protein fractions eluted from
the PD-10 desalting colum), the protein

ExagpheentT at iy y@ss deasubed pwiih s & DOsPr .
klpt (manuf act ured by Bi o- Rad Labor at of i eésjlﬁf‘&urésSSQ%LUJC on

contalning soluble human Siglec-15 protein using 293-F cells
a) Preparation of culture solution containing human
Siglec-15-His

The sol.uble human Siglec-15/pDONM obtained in Example
30 was prepared in an amount of about 25 mg. Incidentally,
in the purification of a plasmid.from Escherichia coli cultured
on a large scale, Invitrogen Purelink HiPure Plasmid Gigaprep
Kit (manufactured by Invitrogen, Inc.) was used. The thus
prepared plasmid was mixed with Opti-MEM (manufactured by
Invitrogen, 1Inc.), and 50 ml of &a *“ransfectior reagent
293fectin (manufacturedby Invitrogen, Inc.) was added thereto,
and the resulting mixture was incubated at room temperature

for 20 minutes. Thismixture was added to FreeStyle 293-Fcells

(manufactured by Invitrogen, Inc.) cultured in FreeStyle 293



Inc. ) using bovine 1gG as a standard sanple. As shown
in Table 9, about 9.1 to 11.9 ny of the
affinity-purified anti-human Sigl ec-15 pol ycl onal
anti body coul d be preparegﬁ each of lot Nos. 1 to
3. Table 9 Protein Conc. Sample Vol. (m) Total
protein (nmy) No. 1 3.0 3.5~ 10.5 No. 2 2.6 3.59.1
No 3 3.4 3.5 11.9 187 Exanple 35. Effect of addition
rabbit anti-human Si gI ec-15 polyclonai antibody on

f I t eoc]| ast recursor B
Exp%%%sw%mi’\fﬁe Bt Tt bet dodiagPen,  Tne.)

recursor g:ells rral Human Natural Osteocl ast
con reélulrr?or CeIHCg1l ‘clﬁhssetd“?‘?%?ﬁ‘%%hﬁo Suptnyelk@- cghe cell
were seeded in a 96-well plate

dena?titj?’ &e%@eéé -|%F\9ee$ 1‘? é&c%r‘é’l?hbs(@ltl*felfm 8t dlbioprocess
attached to the cells. As the nmedium a m ninal

culdyrent3Rpa iiddi uml WAVE Bipeeerast)pr eddtser thel lells were
(OPBM purchased from Sanko Junyaku Co., Ltd., Cat.

SubNGCtET. 8201 FPsapsieneht eer i t(R Oan: ORGM ossippi BNeRt set CO,
(Osteocl ast Singl eQuot TM Kit, purchased from Sanko

conyemyaler iCo. poflfdom Gato N fr IO Howcant@i aizne)f gkak7oc,
bovi ne serum (final concentration: 10%, human RANKL

the( tihahrecontent oatwam cdB9 englad hnchusRBrMEGSEA(£bndepare
concentration: 33 ng/m) and the |ike was used. To

a duiligumsuipagnsubhure ISUPer nedradide 4@ that in the thus
affinity-purified anti-human Siglec-15 No. 2 anti body

prepaeedcedltnrd) sebeExafnhe, 34 Bode Ihnal wEQREEPIFALI DN ope
of 3 or 30 g/m, or the pre-inmune rabbit gG produce

tagl BnB)a 6 x His tag have been added to the C-terminzl side
©oX the human Siglec-15 extracelliular domain (human
Sigiec—lS—His) is expressed.
b) Preparation of culture solution -containing ‘human
Siglec-15-Fc

The soluble human Siglec-15/phlIgFc obtained in Example
30 was prepared in an amount of about 5 mg. Incidentally, in
the purification of plasmid from Escherichia coli cultured on
a large scale, Invitrogen Purelink HiPure Plasmid Gigaprep Kit
(manufactured by Invitrogen, Inc.) was used. The thus
prepared plasmid was mixed with .Opti—MEM (manufactured by
Invitrogen, Inc.), followed by filter sterilization. Then,
10 ml1 of a transfection reagent 293fectin (manufactured by
Invitrogen, Inc.) was added théreto, and the resulting mixture

was incubated at room temperature for 20 minutes. This mixture

was added to FreeStyle 293-F cells (manufactured by Invitrogen,



of Exanple 34 at a final concentration of 30 g/m was
added, and the cells were cultured for 5 days in a
CQX2 incubator. After the culturing, the supernatant
was renoved, and 10@6neutr formal -in was added to
fix the cells. After fixing %he cells, the cells were
washed twice with distilled water, and a TRAP

staining solution (0.27 mM naphthol AS- MX phosphat e
(nanufactured by Sigma Co., Ltd.), 1.6 mMfast red

A T, S
100
BES 2 hatP Rt 1 e
T
- G e o8Bl e A B e

nlcroscopy ﬁ As a result, the formation of
NGyilant AdSEE0t Ss‘t’%“?’é'éetﬁ iSWP ¥9GrRh U9l gRtasyrealbrre (125
cell fusion was significantly inhibited by the
rotaddianoiig) t’ﬁeaaﬁgz -GRIRAT SF gt 8en 15E EpdlYydloonél hours (4
anti body. On the other hand, in the case where the
dayprle- efmuA@°? gG biees atidechres ush Lunhidhi t wes Oofollected and
osteoclast cell fusion was not observed. The nunber
cengfr IfRARPoSId | weeparet | RuCloedtted ecelslupeirmanzinth t heIt is
nunber of nuclei is 5 or nore was counted with an
conisnviermest tfiadr dscape (Fiup [@3pard$ @ul@std tsupdérnatant, a
significant inhibition of multinucleated osteocl ast

profterimat horh Was acbhsed v e t Agthes wekh dedvhitthchBe—terminal
affinity-purified anti-human Siglec-15 No. 2 anti body

sidsasof added atmanf ik léi@nﬁ§nter>&tﬂa@%l°ful%or 968k 1 A Sgkbuman
in the case where the pre-i mune | gG was added at

Sigllld-1 B Hendencyy Hfes ddihi bi tion of nultinucleated
ost eocl ast formati on was observed. However, when

conmpari son was made with such wells,

Example 32. Purification of soluble human Siglec-15 protein
a) Purification of soluble human Siglec—l5—His
a-i) HisTrap HP columrn chromatography

To 12 L of the culture solutioﬁ of 293F cells expressing
human Siglec-15-His prepared in é) of Example 31; 1350 mL of
10 x buffer (500 mM Tris, 1.5 M NaCl, 200 mM imidazole, pH 8.0)
was added, and the resulting mixture.was stirred well and
filtered <through a MilliPak-60 filter (manufactured by
Millipore Co., Ltd.). This culture solution was applied to
a Ni-Sepharose HP (manufactured by Amersham Biosciences, Inc.)
100 ml column which had previously been washed with pure water
(Milli-Q water) at a floQ rate of 10 ml/min. After the column

was washed with 400 ml of 50 mM Tris-HCl buffer (pH 8.0)



it was shown that nultinucl eated osteocl ast formation
was significantly inhibited by the addition of the
anti-human Siglec-15 No. 2 antibody. In this manner,
it was reveal ed that nuItLﬂycleation and cell fusion
of TRAP-positive osteoclagts from normal human
osteocl ast precursor cells are inhibited by 189 the
anti body specifically binding to Siglec-15. Exanple
36. Evaluation of binding property of rat anti-nobuse
iglec- pal _anti to. human, Siglec-15
O e Bl N “br SpBrey SREngrrL ANt 2 houdotein
i.ql ec- nocl onal anti bo to hu Si gl ec-15 , i
a0 A O P o DR el ot PRB o B i e
i gl ec-15-Fc protei.n produced in b) of Exanple 32 was
ou o B B0 05 BRSPS D MBodiaim a6 EOMarE bt drzoLe
%pHﬁ9.5) , and the resulting solution was added to a
at gelwRl| ftat GrenitdetidredRBy tNal geudficwas fractionated
., International, 1Inc., Cat. No. 430341) at 100 I/ well.
1nTLr PR TP bR SRadMapefe ciiiresoRyt BHperatnee) forln order
hour, the solution was renoved and a washing buffer
to palRISHtaPesnifidrdd waldheomxte g  9.105% Tweeh 20aCl
was added at 300 |/well and renoved. After this
solywasitimyapr adeedre whoued Ponbexf enéravtéohi oentaining the
phosphat e- buf f ered sal i ne contai ni ng 25% Bl ockAce
elutrenptattunedf byl HatdippenSum itran aRlkat renCot hétxhsylting
was added at 200 I/well, and the plate was left at
mixrtoom twenperatadre: fared lebogbouvheneby bli@eKiaNgGaMds i fugal
effected. The liquid was renoved, and the plate was
memtashed oincenwi-th 300 Arlive)d  efiwashing (i {sct Then. by
each of the rat anti-nouse Siglec-15 nonocl ona

Mi1aAddredices , pr.epayed iflsEXABPLen2dt oF 5@%99?&&%}9&% the
(manuf actured . by R&D systens, Inc.) was diluted to

conldeM@lration was removed by centrifugation at 3000 rpm for
30 minutes at 4°C, and 2.5 ml of the resulting supernatant was
applied to a PD-10 desalting column (manufactured by Amersham
Biosciences, Inc.) which was previcusly equilibrated with
'phosphate-buffered saline containing 1 M NaCl (N-PBS),
followed by elution with N-PBS, whereby 3.5 ml of a sample whose
solvent was replaced with N-PBS was obtained. This procedure
was performed 7 more times by repeating it, and about 28 ml
of a sclution of partially purified human Sigilec-15-His was
obtained.
a—ii) Resource Q column chromatography

12 ml of the sample which was purified by Ni-Sepharose

HP column chromatography and whose solvent was replaced with

N-PBS was dialyzed overnight at 4°C against 50 mM Tris-HC1



concentration of from1.28 to 20,000 ng/m (5-fold
dilution series) with an ELI SA buffer

(phosphat e-buffered saline 190 containing 12.5%

Bl ockAce and 0.05% Tween 20j5 and the resulting

di luted antibody solution was added to the plate at
100 I /well. After the plate was left at room
tenperature for 1 hour, the liquid was renoved, and
the plate was washed three tines with 300 I/well of

puf@ashi g buf5feeon%la%e%l¢e@t hy, cHRBS ( (*i%setﬁgeghtimes) and

per oxi dase.) -1 abel ed goat anti-rat gG anti

theg)cr%@f%ll dtrpgrvmqﬁh the éﬁ'%% gﬁ% ef{fu ed a{)blq gplgofg‘r 30

wel | d t he ate was Jeft at roomte erature
mirtie e Pl R R T R

ed three times with 300 |/ of washi, buf f
e e R EBF Ry HoEof br OO B FLfaps otV Fliter
Xi dase factur ed by Sumtorm Bakel ite Co.
(mfFiH 50 C R BBITGr W= UEvet dpctt ke EORAE hhE oLt s dpplied
rotocol attached to the kit. After _devel opi ng the
to 06I ORESPRECADSDr Barftk &0ATM nrif bysi e asham
- mcroplate reader (manufactured by Ni hon Mol ecul ar
B1qsSAiEse Corlpst-dt WeArFh. wAS areEsalelyi eawadiboatiednedtn 50
that all the 10 test substances of the rat anti-nouse
mM §i| SediCls bufsroc| @rthl7 @t i bodi abnexand ned GHABSt ot tdef low
human Siglec-15 protein in an anti body
ratcoréehtr afnion- dependerftteranhbe ¢EFlgmn B39 wWashed with this
particul ar, the binding activity o_5testsubstances:
bu Al at#3 Al oWt XAk #32Ad) /rand #6lAlpreasihi ghacandntdieich
binding activity of 3 test substances: #8Al, #34A1,

wasantb#30dfdorves bave tH8 theuahherahatshiédrdde caserdfein
the rat control 1gG binding to the hunman Sigl ec-15

adSU1BRi Bnwast REtcObsRt VR cFheayt he: ﬁba%/%y @§§uLh§1 blreer
was shown that the rat anti-nouse Siglec-1
(pH 7.5) containing 0.1% CHAPS and 1 M NaCl at a flow rate of
1 ml/min. ' After 26.5ml of the fraction which was not adsorbed
onto the column was concentrated to 3.0 ml with a centrifugal
membrane concentrator Amicon Ultra-15 (manufactured by
Millipore Co., Ltd.), the concentrate was centrifuged at 3,000
rpm for 10 minutes at 4°C and the precipitate was removed. 2.5
ml of the resulting supernatant was applied toa PD-10 desalting
column (manufactured by Amersham Biosciences, Inc.) which had
previously been equilibrated with phoephate—buffered saline
containing 50 mM arginine hydrochloride (pH 7.C, A-PBS),
followed by elution with A-PBS, whereby 3.5 ml of a2 sample whose

solvent was replaced with A-PBS was obtained. The arginine

hydrochloride in the solvent of the prepared sample was added



191 nonocl onal antibodies prepared in Exanple 24 bind
not only to nouse Siglec-15, but also to human

Si gl ec-15, and noreover, it was found that sone

anti bodi es strongly bind tp, human Siglec-15. Exanple
37. Effect o_" addition of rat anti-nouse Siglec-15
nmonocl onal anti body on cell fusion and bone resorption
activity of normal human osteocl ast precursor cells
(evaluation of in vitro biological activity) Since it

f0%$°ggﬂtgﬁgegoi B%I rm?%a{rﬁg ?1%'”’—%”%9 Skgl %C J‘écigltatlpc.

nonocl on antl I'so to human
t ffects of . these antlbodles on .
os%g%c aé?§n¥02§§%|o§%ﬂuf1£y% ?%%Brﬁﬁloﬁﬁﬁﬂlﬁﬁﬁifveg at
_g WE ex?n1ned Ef fect of addltlon of rat anti-nouse
OSEgRBEL 15U fBnoct i a PO Gt BobyC bR R T 1 £ LS BRoBfProcedure
ost eocl ast s %ron1nornal human = ost eocl ast precursor
(RESAYTE TRABC SHRF i AP NGEI 2 Iitifran 88t 86&tegmed twice by
precur sor. cells (Normal Human Natural Osteocl ast
TeRSACdSort Cel |'s, purchased from Sanko Junyaku Co.
Ltd Cat. No. 2T-110) were seeded in a 96-wel | plate
a-igti)] et eedn | 2@l | PEEEsYdi B§ Stay t W& pristoicbled  human
~attached to the cells. As the nmedium a m nimal
Sigdeseritidlisredi um for osteocl ast precursor cells
(OPBM purchased from Sanko Junyaku Co., Ltd., Cat.
No. BRT- 8201y suppkepeért eurewahedn QPGVhes uppbesanénsedned
(Csteocl ast Singl eQuot TM Kit, purchased from Sanko
purlifriyakil @oprobedureCali~Noph£Fe 9601 cedntnai ¢t figmé €b@taphy
192 bovine serum (final concentration: 10%, human

andRANKo(fe@al caneent eatbRBL oG8 aB@A,) , STBHEI M ESF1 amide
(final concentration:

electrophoresis under reducing conditions and silver staining
were performed. That is, to 5 pl of each of the samples purified
by the respective purificatiorj. steps, an equivalent amount of
an SDS-treatment solution was added, and the resulting mixture
was thermally treated at 95°C for 10 minutes. 0.3 pul of each
of the thermally treated samples was used for
SDS-polyacrylamide electrophoresis. The electrophoresis
procedure was performed in the same manner as the method
described in Example 8 except that Rainbow Molecular Weight
Markers (manufactured by Amersham Biosciences, Inc.) were used
‘as the molecular weight markers. After completion of the
electrophoresis, silver staining was performed using PhastGel
Silver Kit (manufactured by Amersham Biosciences, Inc.) and

PhastSystem. The results are shown in Fig. 28. It was shown

that a protein having a molecular weight of about 35 kDa (human



33 ng/m) and the |ike was used. To the resulting
culture supernatant, each of the rat anti-nouse

Si gl ec- 15 nonocl onal anti bodi es prepared in Exanple
24 or rat control 1gG ( actured by R&D syst ens)
was added to give a final ~concentration of 30 ug/m,
and the cells were cultured for 4 days in a 002

i ncubator. After the culturing, the supernatant was
renoved, and 10% neutral formalin was added to fix the

; =_After fixing the cells, the cells were washed
sigifca i a0 el St Baband SPhe g teaced 1n
the§oLuLion (0. 27 .nM napht hol = AS-MX phosphate =

( franufact uFéSLB?“Sﬁ% DS N{Td AFSOTPESORfver ABE Regqurce
vi.ol et LB salt (manufactured by Sigma Co., Ltd.), 1%
Q <4 | f or mani de, 50 nM sodiumtartrate, 0.1 M sodium
.acetate buffer (pH 5.0) ) was added at 100 ul /well,
a-1ydMgaseEerest RasPraFrPénedonoepEossédnacirmeom fied human

. tenperature for 5 mnutes. Then, the cells were
S1gksstidd Haice with distilled water, and then, observed

by mcroscopy (Fig. 34) . As a result, the formation

of dgrant tbst eootiasied r ésulari ngibilen-askidgl deghee @fotein

cell fusion was alnost conpletely inhibited by the
fragddion ehich whe #82AddsambebodytoFtintlesscalse drnedhenn),

case of the #41Bl1 anti body, the formation of giant
theostevelastende@sitdd Ngn Wamndablgbddegiea pofreekbin Assay

fusion was significantly inhibited. On the other hand,
kiti pmtéhefeaserel $ei-eld TabAdttoMuse 18:9he6z 105 bovine

monocl onal antibodies (such as the # A antibody) and

sertife £8buROAt I hOG+d93arguch @i gni fBig)CaB&rforming the
i nhi bition of osteoclast cell fusion wa hot

pur@@senvadn bR oS BRRSe 1 L YBS eéf_ﬁij).egéxg Lof purified

mul ti nucl eation and cell fusion o -positive 7

hum@$t 89ghast s s fif Q£@%t£§gg@.osteoclast pr ecur sor
cells ite y

are i nhi

b) Purification of soluble human Siglec-15-Fc¢
b-i) HiTrap Protein A column chromatpéraphy

Z.5 L of the culture solution of 293F cells eXpressing
human Siglec-15-Fc prepared in b) of Example 31 was filtered
through a Sterivex-GV filter (manufactured by Millipore Co.,
Ltd.), and then, the filtrate was applie'd to @ HiTrap Protein
A 5 ml column (manufactured by Amersham Biosciences, Inc.)
which was previously equilibrated with Dulbecco’s PBS (D-PBS,
manufactured by Ihvitrogen, Inc.) at & flow rate of 5 ml/min.
After the column was washed with 70 ml of D-PBS at a flow rate
of 5ml/min, a protein adsorbed onto the column was eluted with
24 ml of 0.1 M sodium citrate buffer (pH 3..'0) at a flow rate

of 1.2 ml/min. The eluate was fractionated at 1.2 ml per



t he nonocl onal anti body specifically binding to the
Siglec-15 protein. b) Effect of addition of rat

anti -nouse Siglec-15 nonocl onal antibody (#32Al) on
cell fusion of osteoclast%:ﬁ#on1nornal human

ost eocl ast precursor cells (TRAP Staining) Normal
human ost eocl ast precursor cells (Normal Human

Nat ural Osteoclast Precursor Cells, purchased from
Sanko Junyaku Co., Ltd., Cat. No. 2T-110) were seeded

frac%l%nQQn‘ﬁ%l }'ﬂlnﬁl—%toﬁréﬁt“u]oexs #gﬂcéigéjlﬁ (% %rdl ng_'L

the protocol attac tot

m t ned osteoc [.ecursor
and, éﬁﬁ%ﬁpﬁ§$% ase ffo %%n%b fU% é&s W&Sg.added
. T pIe ted wt , _
tnegf‘%trgﬁl Eéorr%n?“% Fa% eddiCast @%@1 eéo?ﬂ\ﬁ Gt , 2ptifeREsed 2
om_ Sanko Ju yaku Co., Ltd., Cat. No. PT- 9501% )
SOlH&ﬁP&lnﬁﬂﬁnf 2 S Bovi nePsai BRT (PivnaForEde e r sheoreluted

human RANKL (final concentration: 68.4 ng/m) ,

Proﬁ&ﬂr&n IpResEorS fdiraonicer raticor?) Wass r@gmﬁn)echrtd» teheD-10

i ke was used. To the resulting culture supernatant,
deSPHélﬂﬂtC%hvmnnﬁﬁeelE?¢@¢e%dIB’h@ﬁe@hema$l@m¢l©@dgs,inc )

(32A&) prepared in Exanple 24 was added to give a
whiffpnal heghcentrzeviorusiy0. 1,b6e8, 1, equilighmttedand with

the cells were cultured for 3 days in a CO2
phoispbalat-ornt fAfteatr t belcéukt urdargail®ngt héOsupemnatartinine

was renoved, and 10% neutral formalin was added to

hydfrioxhtLlbe idel I(pH AT er-PBEI) ngf b heowelilsy etiheioeekl snvermss,
washed twice with distilled water, and a TRAP

whegskaiyn NYmsob it QﬂmﬁQeﬂpoéﬂvbﬂaﬂghlﬁ%aﬁu%ewa@e@ﬁxpféﬁ?l ~-PBS
(manuf actured by Sigma Co., Ltd.), 1. 6 mMfast red

wasVot £inddB. S@Hléﬂﬁﬁ%ﬁ@ﬁﬂﬁﬁgsQkfadyﬁb&%w1cé%£1% eating
1% di net hyl f ormam de, 50 mM sodiumtartrate &
it .SOfhéMirginine hydrochloride in the solvent was added to
prevent soluble human Siglec-15-Fc from precipitating. 2.5
ml.of the remaining solution of the eluted protein fractions
(fractions 5 to 9) was applied to a PD—lO desalting coiumn
(manufacfured by Amersham Biosciences, Inc.) which had
previously been equilibrated with phosphate-buffered saline
containing 1 M NaCl (pH 6.7, N~PBS), followed by elutior with
N-PBS, whereby 3.5 ml of a sample whose solvent was replaced
with N-PBS was obtained. NaCl in the solven: in the prepared
sample was added to prevent soluble human Siglec-13-Fc from
precipitating without adding an amino group-containing
compound such as arginine. The human Siglec-15-Fc sample

whose solvent was replaced with N-PBS was used only when an

immobilized column was prepared in the following c) of Example



acetate buffer (pH 5.0)) was added at 100 I/well, and
a reaction was allowed to proceed at roomtenperature
for 5 mnutes. Then, the cells were washed twice with
distilled water, and then,,observed by nlcroscopy
(Fig. 35 . Asa result, the formation of
TRAP- posi tive nultinucl eated osteocl asts was
inhibited in a #32A1 anti body concentrati on- dependent
manner wthin the range of fromaO0.3 ug/n1 to 3 g/m.
c i fiect, sof [ ti € Iec
> m?r?gac glnal 1 g%%?b%e&% %‘fr@qeay %%g%?eso? p’??o]néL_F” whose
(RY 0 st eocl ast ecursor cells
Soﬁ’% ; uahd lhé%%%‘“a-gﬂ?;&e%@ HESaTRAC - pl HioF TPIRS Rifouared
b gsteoclasts rel ease a protease such as cathep3|n
Y K §n8 §EGr S SEPPEq PEGICERYES Wsitéh Cryopreserved at -80°C
qnstltutlonal conmponent of bone tissue. OsteolLyse
Untags Pt (manufactured by Lonza, Inc., Cat. No.
1500%¥EYOVIdES a 96-wel- plate coated Wi th
b= %&h%%?u BrjaghaPed L HM@%?%%P¢é§§Wf¥%%hW@EPS}Qkﬁﬂyke-Fc
ceII culture plate) , and it is possible to evaluate
t he Byorké lrf&d%fgﬂ | DANRLE$ vPEpPatedsaoditestabdvevidnti oned
by neasuring the amount of fluorescent coll agen
pdﬁ%ﬁ%ﬁﬁﬂ#@ﬂ]EEPC$®MEQSGGDEﬂppﬁgasupéﬁmmuﬂﬂoLﬁuﬂropho”es1s
osteoclasts are cultured in the plate. Normal human
undggt eedhasngprendi sboneadid s(iNorarak tHimang MNaten@dr formed.
Ost eocl ast Precursor Cells, purchased from Sanko
Thalutwake Cal,of tdch &Bthe%m@ﬂéé‘-ﬂagklﬁ%@ @}ﬁ%ﬁ@q’éé’o@ctlve
96-wel |l OsteolLyse cell culture plate at 1 x
purd€lilcatvirid saeger,diafgeqhovhhenpr ahecak @Etéﬁﬁgﬁéiﬁkéighen:
cells. As the medium a mnimal essential nediumfor

solostieechast JprReur HHd ¢8ld $MBMng mixture was heated at
95°C for 10 minutes. 0.3 pl of a sample obtained by diluting
each of the thermally treated samples to 1/100 or 1/300 with
a half concentration of the SDS-treatment solution was used
for sDS-polyacrylamide electrophoresis. The electrophoresis
and silver staining were performed in the same manner as the
purity assay of human Sigléc—lS—His described in a-iii). The
results are shown in Fig. 29. It was shown that aprotein having
a molecular weight of about 55 kDa (human Siglec-15-Fc) was
efficiently purified and concentrated in the protein fraction
which was eluted from the HiTrap Protein A column.
b-iii) Measurement of protein concentration of purified human
Siglec-15-Fc¢

For the purified human Siglec-15-Fc (the protein

fraction eluted from the PD-10 dgesalting column), the protein



pur chased from Sanko Junyaku Co., Ltd., Cat. No.
PT-8201) supplenented with an_n OPGM suppl enent set
(OCsteocl ast SingleQuot TN Kit, purchased from Sanko
Junyaku Co. , Ltd. , Cat. . PT-9501) containing
fetal bovine serum (final “concentration: 10%, hunman
RANKL (final concentration: 68.4 ng/m), human M CSF
(final concentration: 33 ng/m) and the 1|ike was
used. To the resulting culture supernatant, the rat

e se Siglec-15_nonocl onal antiho #32A1 ,
con?néﬁtb%o% p?%psarlél%glsﬁr 8arr‘"153r§h2431 vvg?_%é%&% gfg8Ya kit
(m final .concq?\gtrag.orl of 0.1, 0.3, 1, ot 3 g/nl, and

S ST hePd BdPrRrEd TR S i n1RCetp Using bovine
incubator. A 10 | aliquot of the culture supernatant
SehiEs oIt F danth ¥A g AP 4B r opHord W81 ez fgple 8, a
Reagent included in the OsteoLyse Assay Kit was added
CotiHePdt 62 - 2amd affPubtbsedneenait hsi ey~ WasFredsareetained

(Excitation: 340 nm Emission: 615 nm using a
DY feydrastiet & ipt aver ¥ ehert L ¢ALVOO MKduraahufiget ured by
Perkin Elnmer Inc.) , whereby the amount of free
Tabflleudr escent col l agen fragments released in the culture

100 + £ pamo A4 ad (I~ 26\ Ao
P T AT e R CHE I o e VA, ] % o crein(ma)
A S DT s e AN e s odbreod hi ] b
Nacktopiaming sovedt | 17 UTToE S RS kBT
H-.JLL{—\.:FOté]lLII Foouy 111 a corc e ar—or—ucpteiacT nunnz 2.,.,
wthirm therange—of—f+rom6-3——ugf m—to—3—ugr-m—Fm
this result, it was revealed that the bone resorption
activity of human osteoclasts is inhibited by the

Exampriec| @tal amddintyi @peaif i ealdbi bi nding-H@ndhe siglec-15
Siglec-15 protein. Exanple 38. Production of nobuse
polgiiliortlmah Sl 8¢ - Linmienost 083l canthhedy )
a) Preparation of antigen
The human Siglec-15-Fc protein produced in b) of Example
32 was prepared at 100 ug/0.5 ml, and an eguivalent amount of
an adjuvant was added thereto and an emulsion was produced using
a glass syringe. As the adjuvant, Freund’s complete adjuvant
(FCA, M‘anu.factured by Difco Laboratories, Inc.) was used only
for the first immunizaticn, and Freund’s incomplete adjuvant
(FICA, Manufactured by Difco Laboratories, Inc.) was used for
the second and subsequent immunizations.
:b) Immunization of rabbit
Three rabbits (Japanese white female rabbits with a body
weight oZ 3 kg) were used as immunized animalsT Incidentally,
blood was collected before immunization, and 10 ml of

pre-immune serum was obtained per rabbit. The emulsion




It is possible to produce an anti-human Siglec-15

anti body by the steps described below (1) .

| muni zati on The squbIe human Si gl ec-15 protein
obt ai ned i n Exanples E%EE% is intraperi toneally
adm nistered to a fenale nouse at the age of 4
to 10 weeks. After 2 weeks, the same nenbrane
fraction solution is intraperitoneally adm ni stered

to the nouse for booster immunization. (2) Cell fusion

onEHQFQPH?eQ '%aéefﬁfégge r H%&hgaﬂgﬁsglgnaﬁgrﬂntggge*mal‘y

ter the boost er” I nmuni za ace

di nd .,,crushed. on a mesh wi
%W@%&%eﬁ“ﬂm i p e S SRR
centrifu to precipitate the spleen_cells. 197
w2t T HE BEfef SRaNG, B BecchlPS NBE PRREPFESH Fypetal of

Culture Collection TIB-18) are washed with a
8 tIBPGnF YRR Medrum agﬁa*s&%éﬁm LATURE Z84#@ manAee, whole

usi ng the thus obtained Sd%gec 15-expressing cells
bl%ﬁ% H?él&ﬁ%%ﬁﬁ?% &ditey udi ofPYS pFefor rBE xR diodg 8th
common procedure. (3) Screening Anti-human

lmrargu@&lw,amn%ady priguuci nY Museld aretisevan whe obtained

screened by a nmethod using cell-ELISA and a net hod
pengiaRgita flFow eytdhetigr titaysCionthg Foe-amguoepsefun and

cells screened in the above (3) , a series of steps
thecorpriséngnt Rereetdwodt usieny bel lenElHISSAndethedmeidiony an
immobilized antigen. As a result, an increase in antibody
titer in the antiserum was confirmed in all the three rabbits.

The antiserum was stored at -20°C until use.

Example 34. Purification of rabbit anti-human Siglec-15
polyclonal antibody
a) HiTrap Protein A column ghromatography

To 40 ml of each of the three rabbit antiserum lots
prepared in b) of Example 33, 40 ml of Dulbecco’s PBS (D-PBS,
manufactured by Invitrogen, Inc.) was added and mixed, and the
resulting mixture was filtered through a Sterivex-GV filter
(manufactured by Millipore Co., Ltd.). Then, the filtrate was
applied to & column which comprised two HiTrap Protein A 5 ml
columns (the two columns were connected in series, manufactured
by Amersham Biosciences, Inc.) and had previously been
equilibrated with D-PBS at a flow rate of 2 ml/min. After the

column was washed with 35 ml of D-PBS at a flow rate of 1 ml/min,



using a flow cytoneter described in (3) is repeated 5
times, whereby several clones of hybrdomas capabl e of
produci ng a single antibody which binds to human

Si gl ec- 15- expressi ng celli? but does not bind to the
cells before transfection é% be obtai ned. (5)
Purification of antibody A nouse-nobuse hybridoma
produced through steps (1) to. (4) is cultured, and
the resulting supernatant is collected. After the

i.ne rnatant i,s collected and dial yzed, "
a p%%%l‘gﬁ gg%:é&%ecggtqrg%o o&% 56 AT 0By ?gub‘3¥f%+%d5u ml of
usi ng..a _hi gh erformance |iquid chraqmat ography_
O'la%ﬁ%r lﬂ%Fg?ﬁégéh?Pﬁﬁgﬁaﬁﬁ{§répe€§f5féﬁPﬁ565?‘?19é?14mﬁn-
. each fraction of chromatography 198 s assayed by an
Thep) ¢t frelVRSd 1eF hgt PRRLRENET SF gP e@15PBF offdiagtion into
. Fractions having a high antibody titer are collected
mirgafordpphPed twranfantipedyafind t ynsuri f eodtirorediazely
colum. After the inside of the colum is washed wth
thegeaditgmm Eqhi i bpfati YnTrbaffas addesl aheirfecdytbsnaltutaelt ze
with a colum elution buffer. Imediately after
thec gpladts -on Adft etithealedurt | b, 5 eathoél aatse i i cappibtedirtead by
the top of a centrifugal ultrafilter and centrifuged.
comhfirgéng hehd | ftaateonel l(gated iiomst h® bot tomaeindiging the
filter is renoved, washing is perforned 5 tinmes by
elugddi pyoRBS i ovdhecdopent Theedi qui @ KEMBI NG Arerithel fugal
top of the filter is used as an anti-human Sigl ec-15

mem@tanRody osaPlte-a or@Mmire. 3% Reduction glad@tactured by
anti - human Si gl ec- 15 nonocl onal anti body A rat

MiliiﬁtpioﬂéUUBU,_SLQBEE; 15 sonegl graly Rt bRodYCaN b&ht rate was
produced using the sol ubl e hunmen Siglec-15 protern
appqtite%li Ped pp-10 desalting column (manufactured by Amersham
Biosciences, Inc.) which had previously been equilibrated with
Otsuka Physiological Saline for Injection (TO-SS) containing
0.01% Tween 20, followed by eluzion with TO-SS, whereby 3.5
ml of a sample whose solvent was replaced with TO-SS was
obtained. This procedure was performed twice by repeating it.
The‘ thus prepared samples were cryopreserved at -80°C until
use.
b) Purification of pre-immune rabbit IgG

Blood had previously been collected from the three
rabbits used in Example 33, before initiation of immunization
with human SigJ_-éc—l:B—Fc, and pre-immune serum was prepared.
After 5 ml aliquots of each of these serum samples were mixed

with one another, 15 ml of D-PBS was added theretec, and the

resulting mixture was filtered thréugh a Millex-GV filter



in Exanples 30 to 32 by the nmethod described in ,
Exanpl es 23 and 24. Exanple 40. Effect of anti-human
Si gl ec- 15 nonocl onal anti body on osteocl ast
differentiation By using tﬁﬁﬁanti-hunan Si gl ec- 15
nonocl onal anti body obt aified in Exanpl e 38 or 39, the
inhibitory effect of the antibody on osteocl ast
formation can be tested. For testing the effect on
nouse osteocl ast formation, the nethod of Exanple 139 _
17..19, 20, .21, or 26 can be _ysed. For testing the
(ma DI D%fqﬁ‘tlgﬁr%u@&n’ o@fgogr asfn?lb'r T o‘%‘?sﬂw%lng
nmet hod of Exanple . 35 or 37_can be used. [Industrial
Se I8P FERBFI TRy F PPHic-SSht PSP GILEERISh Ak i 4067 ‘GTed o HiTrap
invention has the ability to inhibit osteocl ast
ProfisrfefentiatGodimeys WBAeUTRESERY 6 ABeTyhay Biarriences,
phar maceuti cal conposition containing the
InCant RO AR OLEY Iantsiyodget bl Bo ¥ Hlep@pitti B-PBF at a flow
preventive agent for a disease of abnormal bone
ratgecabdl mgrminl.Seffieacethescphgnh RO WEEAENBWifT Abrml of
1] An anti body which specifically recogni zes one or
D-Dipr et pofypeptatesoTdnpili/siimg anpapnitrdnasddosbgdesteo the
described in any one of the following (a) to (i) and
coliumn biatss edsttent lwaisth FOmmatd OO andt odisieosl @sdt € burfer
bone resorption, or a functional fragnent of the
(pHaBi @ padya “(a ot &EIMNDmMAYd rSequeBcel d£Ps asentethdYonated

SEQID NG 2
at 2.5 ml per fraction into mini-sorp tubes (manufactured by
Nunc, Inc.), and immediately thereafter, 0.6 ml of 1 M Tris
was added thereto to neutralize the eluate. After a solution
obtained by combining the fractions (fractions 4 to 6)
containing the eluted protein was concentrated to 2.5 ml with
a centrifugal membrane concentrator Amicon Ultra-13
(manufactured by Millipore Co., Ltd.), the concentrate was
applied to a PD-10 desalting column (manufactured by Amersham
Biosciences,Inc.)whichhadpreviouslybeenequilibratedwith
Otsuka Physiological Saline for Injection (T0-SS) containing
0.01% Tween 20, followed by elution with TO-SS, whereby 3.5
ml of a sample whose solvent was replaced with TO-SS was
obtained. The thus purified pre-immune rabbit IgG sample was
subjected to polyacrylamidé electrophoresis and silver
staining by tﬁe method described in Example 8 to confirm that
the IgG protein was sufficiently purified, and then, the

protein concentration was measured. The thus purified



in the Sequence Listing; (b) an ami no acid sequence
conprising amno acid residues 21 to 328 of the am no
aci d sequence represented by SEQID NO 2 in the
Sequence Listing; (c) an apgpo acid sequence
conprising amno acid residues 1 to 260 of the am no
aci d sequence represented by SEQID NO 2 in the
Sequence Listing; (d) an am no acid sequence _
conprising amno acid residues 21 to 260 of the am no

préuéﬁhﬁﬁ%“ﬁﬁg%%if%%%?%%ﬁ%%@ QXSS%gi%%%ggérvgdigEtJ§%°C until

Sequence Li st'ing; n am no sequence =~
usdepresented by SEQID NO 4 in the Sequence Listing;
(f) an am no acid sequence conprising am no acid

rgsd dues, . 3A1. of the am no_acid sequence. P
c) r%éér ese%%le%}bégféﬁﬁrbly\bcogm% PRE SR qUeHaR %%?hgfw Fe
: ..an_am no aci d sequence conprising am no acid
lmécg%%fuzees %Tﬁe%%S of the amino acid sequence

represente %%E—%JP NG 201 4 in the Sequence

Li st r@ Thyt ot HEi PR R HE e COhPT T Si WO AR Relvent

acid residues. 21 to 258 of the amino_acid sequence »
Was dsrdSited byt SEGPPDPROAUCET Anthe Seduertiel i3t i(RgFotal

and (i) an_am no acid sequence including substitution,
of dét &t i"sh BF &IATGIGN oFaeneTIC A Hd affiond apild using a

residues in the amno acid sequence described in (a)
certr {Hyga} A amamHr e ant idsedenitiadtesoecfiicanl y  Ultra-4

recogni zes one or nore pol ypeptides conprising an
(magrd froc et ed Seyuénteipncedéd. byLad. ). To the concentrate,
a coupling buffer (0.2 M NaHCOs3, 0.5 M NaCl, pH 8.3) was added
tobringthe final volume to 2.5ml, and the solvent was replaced
with 3.5 ml oI the coupling buffer using a PD-10 desalting
column. After isopropanol in an NHS-activated HiTrap column
(1 ml, manufactured by Amersham Biosciences, Inc.) was replaced
with 1 mM hydrochloric acid, 3 ml of the prepared human
Siglec-15-Fc was injected into the column using a syringe, and
the liquid was alternately injected thereinto using another
syringe connected to the outlet of the column to effect a
coupling reaction. After the reaction was allowed to proceed
at room temperature for 30 minutes, in order to inactivate
excess active groups, 6ml of a blockingbuffer (an ethanoiamine
buffer containing 0.5 M NaCl, pE 8.3), 6 ml of a washing buffer
(2 sodium acetate buffer containing C.5 M NaCl, pH 4.0), and

6 ml of the blocking buffer were injected in sequence according

to the protocol of Amersham Biosciences, Inc., and then, the



nucl eoli de sequence described in any one of the
following (j ) to (n) and inhibits osteocl ast
formation and/or osteoclastic bone resorption, or a
functional fragnent of thé_ ti body: (j) a nucleotide
sequence represented by S éﬁ?D NO 1; (k) a
nucl eoti de sequence represented by SEQID NGO 3; (1)
a nucl eoti de sequence represented by SEQ ID NO 19;
(m a nucl eoti de sequence represented by SEQ I D NO

0

e

| colif%i:n wQQQlLeéf?:i) N2 A ﬁghiog?la%%‘}léefl&?ﬁgfmfmﬁ)géXP.quhe flde

ch hybridizes to a polynucléo e conprising a
nucl-eot i d 2guence -col %e ntary to #he nycleo{Lde
° méj'e%ljegég HasFHH T ERE ]S 18 O imde OSttindeh ITI' and
ondi ti ons. %ﬁlainl The qptibod or a funct;ona ,
® Tl Lo 8PS élgarﬁ‘i*g "SI O SgE Y THER 1S oo bumn in
whi ch inhibits tge process aof cell 202 fusion of
SePETESTI TR [ il%lﬁ‘]aﬁiﬁe dMS Doyt ®F ADf GR6t iodamn was
fragnent, of the antlbod% according to any one of
reRlasiSts "I o 18 Wi ER1PnAi PYTéstebrtadt2) fepmbaiming 0.15
i nduced by TNF-a. [C aim 5] The antibody or a
M Naidct i dhals Fragmentvasf stherehtdtbotfy uadddr distgg to any
one of clainms 1 to 4 which inhibits in vitro
d) odtebtleatidnr Alt imebkdit aaxohcewhant Soglec-36 glallyaronal
less. [daim6] The antibody or a functional fragnment
antgfbadie wirith Boyinaceordlwgnt o claim 5 which inhibits
In vitro osteocl ast
d-i) Affinity column chromatography
After 7 ml of each of the purified anti-human Siglec-15
polyclonal antibodies (Nos. 1, 2 and 3) prepared in a) was
filtered through a Millex-GV filter (manufactured by Millipore
Co., Ltd.), the resulting filtrate was applied to the column
produced in c¢) which had the human Siglec-15-Fc immobilized
thereor and had previously been equilibrated with the Apply
BuZfer at a flow rate of 0.25 ml/minp Aftér the column was
washed with 5 ml of the Apply Buffer at a flow rate of 0.25
ml/min, a protein adsorbed onto the column was eluted with 5
ml of C.1 M glycine hydrochloride buffer (pH 2.7) containing
0.5 M NaCl . at a flow rate of 0.25 ml/min. The chromatograms
of the anti-human Siglec-15 polyclonal antibodies (Nos. 1, 2
and 3) purifiec with the affinity column are shown in Fig. 30C.
The eluate was fractionated at 0.5 ml per fraction into

mini-sorp tubes (manufactured by Nunc, Inc.), and immediately

thereafter, 16 ul of 1 M Tris was added thereto to neutralize



formation at a concentration of 3 ;g/m or I|ess.
[Aaim7] The antibody or a functional fragment of the
anti body according to claim6 which inhibits in vitro
- osteoclast formation it a;ggncentration of 1 g/m .or
less. [Claim8] The antibody or a functional fragment
of the antibody according to claim?7 which inhibits
invitro osteoclast formation at a concentration of
from63 ng/m to 1 4g/mM. [Caim9] The antibody or a
[«anal of n t4i.ha r di to any_.
R & he s B0 aTunr o iy BRsHSey SofgKeina
: esQr ' p ' _ The antjbody .or.a. . ; .
th% unct ﬁ%fnogclrb‘frfg%rfae#tqog#gq(%aacn TQD%deé btéjc)cedr §iturg% yith the
[ m.9 which inhibits in vitro osteoclastic bone =
S BT P G o AR etk FBi7 5RC8 97 DorY (s Beplied to
C.ai m 11] The anti body or _a functjonal fragment of
2 Pbﬁé%a‘?ﬁ?% By 9 £& hg2PB L erAMmeoP WAET Shem Bipsciipnces
vitrq ,osteoc|astic bone resorption at a concentration )
Ingt) piforhip P3 PREVEQUS 1g) ReSn patail T2l etheiaht Pholigcco’ s
or a functional fragment of the antibody according to
phogRhdhe el EeapAsbelenced Whilch Sxlwbten nednbyinang 0.01%
met hod conprising the follow ng steps 1) and 2): 1) a
Tvegep b TpFedei Aglanwant bhotluwhbr v specifHRSsl Wjpereby 3.5
recogni zes one or nore pol ypeptides conprising an
ml gpfne agimple whose solvent was replaced with T-PBS was

obtained. The thus prepared samples were cryopreserved at
-80°C until use.

d-ii) Measurement of protein concentration of
affinity-purified rabbit anti-human Siglec-15 polyclonal
~antibody

For the purified.rabbif anti-human Siglec-15 polyclonal
antibody samples (the protein fractions eluted from the PD-10
desaltingcolumn),théproteinconcentrationwasneasuredwith
a DC—Protein_Asséy kit(nmnufacturedknzBio—Radl@boratories,
Inc.) .using bovine IgG as a standard sample. As shown in Table
9, about 9.1 to 11.9 mg of the affinity-purified anti-human

Siglec-15 polyclonal antibody could be prepared in each of lot

Nos. 1 to 3.

~

Table 9 _
Protein Conc. (mg/mi) Sample Vol. (ml) Total protein (mg)
No. 1~ 3.0 3.5 10.5
No. 2 2.6 3.5 9.1
No. 3 34 35 11.9




sequence described in any one of the followng (a) to
(i): (a) an am no acid sequence represented by SEQ ID
NO 2 in the Sequence Listing; (b) an am no acid
sequence conprising amno agyd residues 21 to 328 of
the am no acid sequence represented by SEQ ID NO 2
in the Sequence Listing; (c) an amno acid sequence
conprising amno acid residues 1 to 260 of the am no
aci d sequence represented by SEQID NO 2 in the

Exadgauence EEsbEAYsf (fHd 8 SHNJT0 ra®ihd +SERYENS Bman Slﬁ%ec—*S
conprising amno acid residues 21 to 260 of the

po 135 1brE0UeRE S JRPHESEN e by; SFQ4 5OWalzgéma§ $0. 1081 2ct

equence Lisping; (e) an amno acid Seque

pré&ﬁrﬁﬁ@@dlpy SEQ 1 8 NQ gél n the Seque_nce Li sting;
(f

an am no aCI d sequence on*pn Si ng am no acid

t he am no ac
ggpsalresesat é 1EI st éprl%cll“ﬁ%oSeﬁ%en%eﬁﬁ?gf‘?ﬂgﬁuman
ds nce c ri sing ani no aci
o L B SRS O e A

ente by S 4 in the Sequence Li stin

t%k Sr&%m éEfgsequ@nc@ Tcompri ¥PRg aRFABJatRde Fo-wei
resi dues to 258 of the am no acid sequence

plaF@pF@sirﬁ é& Hy® SEY Y DL NG S FHNE He SGuRReBCEPS L higached

and (i) _an am no acid sequence including substitution,

Lo §&rcetrdhSor AfdtheoRC@iuBneaorininet absaeihbadchedium for
residues in the am no acid sequence described in (a)
ostiepqli@st pAECRY sarstehl of(OPBMeeniinghancdntidm Sy nkbi Timyaku

exhi bits an
Co., Ltd., Cat. No. PT-8201) supplemented with an OPGM
supplement set (Osteoclast SingleQuot™ Kit, purchased from
Sanko Junyaku Co., Ltd., Cat. No. PT-39501) containing fetal
bovine serum (final concentration: 10%), human RANKL (final’
concentration: 69 .ng/ml), human M-CSF (final concentration:
33 ng/ml) and the like was used. To the resulting culture
supernatant, the affinity-purified anti-human Siglec-15 No.
2 antibody produced in d) of Example 34 at a final concentration
of 3 or 30 pg/ml, or the pre-immune rabbit IgG produced in b)
of Example 34 at a final concentration of 30 pg/ml was added,
and the cells were cultured for 5 days in a CO; incubator. After
the culturing, the supernatant was removed, and 10% neutral
formalin was added to fix the cells. After fiking the cells,
the cells were washed twice with distilled water, and a TRAP

staining solution (0.27 mM naphthol AS-MX phosphate

(manufactured by Sigma Co., Ltd.), 1.6 mM fast red violet LB



inhibitory activity against osteoclast formation
and/or an inhibitory activity against bone
resorption. [Claim13] The anti body or afunctiona
fragment of the antibody gggording to any one of
claims 1 to 11 which is obtained by a nethod
conprising the followi ng steps 1) and 2): 1) a step of
producing an anti body which specifically recognizes
one or nore pol ypeptides conprising an am no acid

gt of irde; seqyengendeqchi-iedahl e,
Sagﬁa one 205 of P es?gﬁ?gafngIgfagtoq(n§?m(F§9a Beflahqe

50 MM Rotife sequance § epreseted Q%eéggél Bﬁ%ég ou(K) 0y

a nucl eoti de sequence represented by
wa g e BT de SEh e apreten ah By Pepcecd
=t D rnaeTR e hat R S RN o sec A ShGorgmbE s ggshed
o SORLS B ULER e SEEIES Cor T L2 L,
(75 | by iR O “Sa 51 o i 27 B €r9” agtADFI 9ot cocLasts
agai hst osteoclast formation and/or an inhibitory
TeHtt T 479 yf Zfhitn8t IBoReIF B 0? PO, fPeiamnives4s}grhéicantly
anti body or a functional fragnent of the anti body
Inhidtir e nPyt o they edelisficel aios theo 48tichamact eBighdc-15
in that the antibody is a nonoclonal antibody. [C aim
pohquonal antibody. On the other hand, in the case where the
pre-immune IgG was added, such inhibition of osteoclas*t cell
fusion was not observed. The numper of TRAP-positive
multinucleated cells in which the number of nuclei is 5 or more
was countedwith an invertedmicroscope (Fig. 32') . Asaresult,
a -significant inhibition of - multinucleated osteoclas*
formation was observed in the well to .which the
affinity-purified anti-human Siglec-15 No. 2 antibody was
added at a final céncentration'of 30 ug/ml: Also in the case
where the pre-immune IgG was added at 30 pg/ml, a tendency of
inhibition of multinucleated_ osteoélast formation was
observed. However, when comparison was made with such wells,
1t was shown <that multinuéleated osteoclast formation was
significantly inhibited by the addition of the anti-human
Siglec-15No. 2 antibody. In this manner, it was revealed that

multinucleation and cell fusion of TRAP-positive osteoclasts

from normal human osteoclast precursor cells are inhibited by



The anti body or a functional fragnment of the anti body
according to claim 14, characterized by having the
same epitope specificity as an anti body produced by
hybri doma #32A1 (EERM BP-10§99). [( aim 16] The

anti body or a functional fragnent of the antibody
according to claim 14, characterized by conpeting with
an 206 antibody produced by hybri doma #32A1 ( FERN
BP-10999). [daim 17] The antibody or a functiona

thd r@g@mdyfs$88199L5999yolﬁagﬂ )'s;glssglcéca' 18 14,

characterized in that the anti an antlbody
produced by hybridoma #32A (FERM BP-10999). [d aim
18] The anti body or a functional fragnent of the

din l.aim 14, characterized . .
%§§;£Sg¥h£§§§%%1ep 5%E%l§€é€PfPprf igvgﬁ 5ﬁf|B%U§ mouse
. brlgona #41 (FEEN BP- 11000) [daim
5+ T ho DER0=0r “BEFHREI SAar SFPag e G- hrotein
ant ody cordln to clai_m 14, characterized 2%_ _
5 ILTE aRFORREFBOAY PGS By hyBed Honbiglec—13
#4181 (FERN BP- 11000% [ aim?20] The antibody or a
morf%ﬁﬂccff?%]néintflr%rﬁo freRe SaAtieody PaOEELai ngStevaluated
claim 14, characterized in that the antibody is an
by &%t Eb6ay PES@Oced Byehhbratofho #4281 5 FERM BPe10000)duced
[CGa 21] The antibody or a functional fragnent of the
in @nt idfodyample 32 was diluted to 5 pug/ml with 0.1 M sodium
carbonate buffe r (pH 9.5), and the resulting solution was added
to a 96-well plate (manufactured by Nalge Nunc International,
Inc., Cat. No. 430341) at 100 pl/well. After the plate was
left at room temperature for 1 hour, the solution was removed
and a washing buffer (phosphate-buffered saline containing
0.05% Tween 20) was added at 300 pl/well and removed. After
this washing procedure was performed one more time,
phosphate-buffered saline containing 25% BlockAce
(manufactured by Dainippon Sumitomo Pharma Co., Ltd.) was added
at 200 pl/well, and the plate was left at room temperature for
1 hour, whereby blocking was effected. The liquid was removed,
and the plate was washed twice with 300 pl/well of washing
buffer. Then, each of the rat anti-mouse Siglec-15 monoclonal
antibodies prepared in Example 24 or rat control IgG
(manufactured by R&D systems, Inc.) was diluted to a final

concentration of from 1.28 to 20,000 ng/ml (5-fold dilution

series) with an ELISA buffer (phosphate-buffered saline



according to any one of claims 1 to 20, characterized
inthat the antibody is a chineric antibody. [Caim
221 The anti body or a functional fragment of the

anti body according to -agyg@ne of claims 1 to 21,
characterized in that 20 the anti body is humani zed.
[Caim 23] The antibody or a functional fragnment of
the anti body according to any one of clainms | to 16,
18 and 19, characterized in that the antibody is a

corlMHB Ant itboay. ¢ al \,gmar;@e.oa."@td’%%)og%egﬁ D0) aéiﬁiy the

functional fragnent of the antibody according to

o By o e PO G A b0y L Tar Al R 251 e T (i PORKE =°

ant | i's” an ant | Fal'm e f
ragnment. of %ge ant i bad accorglg to any one o .
10 cPagﬁfﬂ%'toA © {%ﬁ19 Selact aLgr%ﬁn%q9§1gﬁ895raFure ror
1 .consisting, of Fab, FP%aE' , 2, fgb' and Fv. [C aim
B28T ' Th eaﬂ%‘?‘bjo‘awaascéﬁ VARGt BRany Briel BEe ¢1ad R Shefothres
., 16, 18 and 19, characterized by being an scFv. [ aim
C1mep) WA Thhaivaeddtiedd! oéorpebinidoRuéRaract Bubsedubytly, HRP
conprising at |east one of the antibodies or _
(NFHfTI N PITagHERTS) ofakdbedngPobdiesiatebr HAgbibody
claims 1 to 26. G aim 28] The pharnaceuti cal ) -
(MErBHRssE 44 o bacBerdinag Gouktar m2¥%.) diluted to 1,000-fold
with the ELISA buffer was added at 100 pl/well, and the plate
was left at room temperature for 1 hour. The l1iquid was removed
and the plate was washed three times with 300 pl/well of washing
buffer, and then, by using a color developing kit for peroxidase
(manufactured by Sumitomo Bakelite Co., Ltd.), the color was
developed according to the protocol attached to the kit. After
developing the color, the absorbance at 492 nm was measured
using a microplate reader (manufactured by Nihon Molecular
Devices Corporation). As a result, it was confirmed that all
the 10 test substances of the rat anti-mouse Siglec-15
monoclonal antibodies examined bind to the human Siglec-15
protein in an antibody concentration-dependent manner (Fig.
33) . Inparticular, the binding activity of 5 test substances:
#1A1l, #3A1, #24A1, #32A1, and #61A1, was high, and the binding
activity of 3 test substances: #8A1l, #34Al, and #39A1, was low.
On the other hand, in the case of the rat control IgG, binding

to the human Siglec-15 protein was not observed. Fromthe above

results, 1t was shown that the rat anti-mouse Siglec-15



characterized by being a therapeutic and/or preventive
agent for abnormal bone netabolism [Caim29] 208 A
phar maceuti cal conposition for treating and/ or
preventing abnorma= bone nmegpbolism characterized by
conprising at | east one o the antibodies or functiona
fragnments of the antibodies according to cla=ns 1 to
26 and at |east one nenber selected fromthe group
consi sting of "bisphosphonares, active vitam n D3,

morfdd L ONidh BKbfeld YaldiLes 4 1pleﬁ§8fnplgo§ *hd not only to

preparations such as estradiol, sel ective

mOL?S% r%é%? t&f aécg)rr%)malll péi%i@é/ongpﬁx_f{at r%oreovnr,

K2 (nehatetr enone cal cirum preparatl ons

. d
Y e T

si rgpa{atlons anti-TNF-a. antibodies or functional
rag mehts of the anti bodi es, anti-PTH P (parathyroid
hornmone-rel ated protein) antibodies or functiona
fragnents of the antibodies, !L-1- receptor
sts, anti-_L-6 receptor_antibodies or-

ant ago
EXFNS i gjhau ?f%@ﬁeﬁtsaéﬂlFﬁénar@r iNFodiardst -~ s e RANKLeC-15
antibodies or functional fragnents of the antibodies
MONGHH 3 FantéPrydrasesgeiiest en pali prrore sbastitdon activity
[CIa|n1 30] The pharmaceutical conposition according
oI m@rFad Mg ropst29clnsdr pire ctirs cabrelisl (burduation of in
~nmetabolismis selected fromthe group consisting of
v1iigxt dobol@3isal bameidesyr ucti on  acconpanyi ng
rheumatoid arthritis, cancerous hypercal cenmia, bone
destIircte an wes eupaiiynegl Ahkti phe 18e2 0 B-AbuCRNSEHlec-15
monoclonal antibodies bind also to numan Siglec-15 in Example
36, the effects of these antibodies on human osteoclast
formation and bone resorption activity were examined.
a) Effect of addition of rat anti-mouse Siglec-15 monoclonal

~

antibody on cell fusion oFf osfeoclasts from normal human
osteoclast precursor cells (TRAP Staining)

Normal human osteoclast precursor cells (Normal Human
Naturai Osteoclast Precursor Cells, purchased from Sanko
Junyaku Co., Ltd., Cat. No. 2T7-110) were seeded in a 96-well
plate at 1 x 10* cells/well according to the protocol atiached
to the cells. As the medium, a minimal essential medium for
osteoclast precursor cells (OPBM, purchased from Sanko Junyaku
Co., Ltd., Cat. No. PT-8201l) supplemented with an OPGM

supplement set (Osteoclast SingleQuot™ Kit, purchased from

Sanko Junyaku Co., Ltd., Cat. No. PT-9501) containing fetal



metastasis to bone; .giant cell tunmor, tooth |oss due
to 209 periodontitis, csteolysis around a prosthetic
join bone destruction in chronic osteonyelitis,

"Page' r's di sease of bone, %?fnal ost eodystr ophy and
osteogenesi s inperfecta. [ aim 31] The pharnmaceutica
conposi tion according to claim30, characterized in
that the abnormal bone netabolism is osteoporosis,
bone destruction acconmpanyi ng rheumatoid arthritis or

bmb.@ﬂ@ it mlSr%P 100, £anced <) "EﬁﬁrﬁgfskﬁNK (final

bone. € pnar maceut i ca COﬂ"pOSI 1 on

h
corﬂ?é}?{vdé%ﬁ 0 6C(J5 q{p%?&%nocilr?é%% eééPtz gfpjorrl% cgéné%rm,i:% ion:

osteopor05|s S pausal C °
oro ec ndary oste Jale osi ue t he use
g/ffﬁera%eﬁ?? ég Ent’ESudivSas a St Tﬁu%ﬁgng culture
i mmunosuppr essan r osteoporosis_acconpany i ng
Wét?%a% Sd <2 i £he. S %ﬁﬁﬁ?uaen%m 8CBf St reaer hgnal

.and/ or preventing abnormal bone netabolism
antHGLS grlpzrc?d)aorye Hdriimi SESTAG afél e8St BAaé oforhEcl IgG
antlbodles or functional fragnents of the antibodies
(magutiGr e Wepd t BY cIBfithsSISteme6. Wad ap@figd] ¥ netked sof final
treating and/ or preventing abnormal bone netabolism
corgtraracterdoz et BY sionmlt,arecdushy oeldgceesei velyured for 4
adm nistering at |east one of the antibodi es or
dayfsupe- & 6ifal iRd@bator. After the culturing, the supernatant

was removed, and 10% neutral formalin was added to fix the cells.
After fixing the cells, the cells were washed twice with

distilled water, and a TRAP staining solution (0.27 mMnaphthol

AS-MX phosphate (manufactured by Sigma Co., Ltd.), 1.6 mM fast
red violet LB salt (manufactured by Sigma Co., Ltd.), 1%

dimethylformamide, 50 mM sodium taftrate, 0.1 M sodium acetate
buffer (pH 5.0)) was .a'dded at 100 pl/well, and a reaction was
allowed to proceed at room temperature for 5 minutes. Then,
the cells were washed twice with distilled water, and then,
observed by microscopy (Fig. 34). As a resuli, the formation
of giant osteoclasts resulting froma high degree of cell fusion
was almost completely inhibited by the addition of the #3221
antibody. Further, also in the case of the #41B1 antibody,
the formation of giant osteoclasts resulting froma high degree
of.cell fusion was significéntly inhibited. On the other hand,
in the case of the other rat anti-mouse Siglec-15 monoclonal

antibodies (such as the #1A1l antibody) and the rat control 1gG,



fragnments of the antibodies according to clains 1 to
26 and at |east one nenber selected fromthe group
consi sting of bisohosphonates, active vitam n D3,
cal citon_ir. and derivativesgs thereof, hornone
preparations such as estradiol, SERVs (selective
estrogen receptor nodul ators), ipriflavone, vitamn
K2 (nenatetrenone), cal cium preparations, PTH
(par at hyroi d hornone) preparations, nonsteroida

su@htd dﬂﬁﬂfﬁﬁﬁﬁﬁwY1ﬁﬁfﬂi§1o§0$9b&§tg5€¢5 ?eQEQ fusion was
preparations, anti-TNF-a antibodies or funct onar
£ r agnent f th apt i bodj nti-PT (parL Lhr
nohornvne‘ﬁgfatedgaro?gl%) h%ﬂ?? édleg g&gfungfl“ﬁéﬁg that

muf £ntJ§HQ¥fJ %Ei%h o% ﬁ g%ggéngF osteoclasts

ant agoni sts recept or an
anti -

ctlo al frag % ant i odles
fré{‘ﬁt i .rieéumsp PEReErdnar raghencs fline wnerbodissd by
ost st ogenesi s hi bj t factor)
thi R BBF AR L PR A nEHEC At OF i iRt Brf b BRbR ol ec-15
cc rding to claim33 or 34, characterized in that
Tabnor mal bone met abol i smis osteoporosis, bone
destructlon acconpanylng rheumatoid arthritis or bone
) ¥t UctifoREeESRFaRYi AT calieTMORBEaSt a5f6-1 5 honmeclonal
[Caim36:! The treatment and/or prevention nethod
an‘gikshdi MP28Y) cPai FE3S, fTeRaractodt iastedaladid fhen normal
osteoporosis is postnmenopausal osteoporosis, senile
hungst eforosi 35t serendasyr2¢¢liost(E8PpEr Ssias ndme )t 0 t he
use of a therapeutic agent such as a steroid or an irr
s undsunprlessaren @Ft ost BOpOrse suAseOHNPanyYs NNorma2 Human
Natural Osteoclast Precursor Cells, purchased from Sanko
Junyaku Co., Ltd., Cat. No. 2T-110) were seeded in a 96-well
plate at 1 x lO4cells/well according to the protocol attached
to the cells. As the medium, a minimal essential medium for
osteoclastprecursorcells(OPBM,purchasedermSankoJunyaku
Co., Ltd., Cat. No. PT-8201) supplemented with an OPGM
supplement set (Osteoclast SingleQuot™ Kit, purchased from
Sanko Junyaku Co., Ltd., Cat. No. PT-9501) containing fetal
bovine serum (£fin _l concentration: 10%), human RANKL (final
concentration: 68.4 ng/ml), human M-CSF (final concentration:
33 ng/ml) and the like was used. To the resulTing culture
supernatant, the rat anti-mouse Sigléc—lS:monoclonal antibody
(#32A1) prepared in Example 24 was added to give a finail

concentration of 0.1, 0.3, 1, or 3 pg/ml, and the cells were

cultured for 3 days in a CO, incubator. After the culturing,



rheumatoid arthritis. [Caim37] Hybridoma #32A1 ( FERM
BP-10999). [Cd aim 38] Hybridoma #41B1 ( FERN '
. BP-1,1000) . SEQUENCE LI STING <110> DAIlCH SANKYO
COWPANY, LI M TED <120> Antjidwdi es for the osteocl ast
related protein Siglec-15 <130> DSPCT- FP0841 <150> JP
2007- 265420 <151> 2007-10-11 <160> 50 <170> Patentln
version 3.4 <210> 1 <211> 987 <212> DNA <213> Honp
sapi ens <220> <221> CDS <222> (1) .. (987) <400> 1

thedé gp8afadadtils akhok8a, C4 94 Qlog 466 LET Ad:G9HCHh 82 added
gtt ctc ccg 48 Mt Gu Lys Ser Ile Trp Leu Leu Al a

to £¥8 n_lﬂeéjcé‘h@s-rr pA%Aaé If‘?&l rég?tl]re%él'lol.él'5thécc,aelgﬂscwte3% v%éhed

gtg aga act aaa ata gat act acg gag aac ttg ct

tw1ESéL ?é:u. eu;ggf%%/%lsao@rg Zplrd !sylsRAﬁ %ﬁ%l&%rsgbi%éogcgo 27

dac ‘aca gag gtg cac “agc

mM 98@}19%81%-&)9%&0%&%%% ?%gn%tf%cjﬁured by Sigma Co., Ltd.),

l.6mM fast red violet LB salt (manufactured by Sigma Co., Ltd.),
1% dimethylformamide, 50 mM sodium tartrate, 0.1 M sodium
acetate buffer (pH 5.0)) was added at 100 ul/well, and a
reaction was allowed to proceed at room temperature for 5
minutes. Then, the cells were washed twice with distilled
water, and then, observedbymicroscopy (Fig. 235). Asa result,
the formation of TRAP-positive multinucleated osteoclasts was
inhibited in a #32A1 antibody concentration-dependent mannef
within the range of from 0.3 pg/ml to 3 pg/ml.

c) Effect of addition of rat anti-mouse Siglec-15 monoclonal
antibody (#32Al) on bone resorption activity of normal human
osteoclast precursor cells (Evaluation using collagen- coated
plate)

It is known that osteoclasts release a protease such as
cathepsin K and degrade type I collagen which is a
constitutional component of bone tissue. Osteolyse Assay Kit
(manufactured by Lonza, Inc., Cat. No. PA-1500) provides a
96-wel’ plate coated with europium-conjugated human collagen
(96-well OsteolLyse cell culture plate), and it is possible to
evaluate the bone resorption activity of osteoclasts.in vitro

by measuring the amount of fluorescent collagen fragments



Asn Thr GQu Val His Ser Ser Pro Ala Gn Arg Trp Ser
Met G n Val 35 40 45 cca ccc gag gtg agc gcg gag gca
ggc gac gcg gca gtg ctg ccc tgec 192 Pro Pro Qu Va
Ser Ala Gu Ala Ay Asp Alaghla Val Leu Pro Cys 50 55
60 acc ttc acg cac ccg cac cgc cac tac gac ggg ccg ctg
acg gcc atc 240 Thr Phe Thr H's Pro Hs Arg Hi s Tyr
Asp Ay Pro Leu Thr Ala Ile 65 70 75 80 tgg cgc gcg
ggc gag ccc tat gcg ggc ccg cag gtg ttc cgce tgc get

relze;sﬁs Jf:Pn A %Iu%vg&étg R nl s t’%lo%igs){:sp %e cul utrgd in

g Cys Ala™85 90 9 gcg gcg cggsggcA?gcA?a Ay

4 ac cg ctg agc ctg cac ggc a a

he 9591&3«2% Glg Eeg QIg ng Thr AI a Leu Ser Leu Hs dy.

100 NS, e ttc%‘% Pagh Sofe 0 BEr 281 180 (fEEmet s ruman

aac gac c cg ct g
Asn Pr Asp Leu Ser Leu Arg 115 120 125

Natgptall 958530&@%th€ PO SRt gl lfuc PUECRAsCHacian Sanko

2 VaI Qu Leu Ala Leu Ala Asp Asp
Ju@é%? Q%D ﬁ@i V@Fg}§@ 1§§rf4§e§§§dtﬂ@ 9086 well

gac gtc_ cat gaC(xﬁgtac gag a%c cgc cac ggc gtc
OSQ?&?PYS(%)Cﬁl P g e Asp V&l 14’ scabps AvglTyac@uding
Ser Arg Hs Ay Val 145 150 155 160 «cgg ctg cac gtg
L0 388 RCEE eyt edGachg cate teccaagsat A shegrgdtty, 528inimal
Arg Leu Hs Val Thr Ala Ala Pro Arg He Val Asn He Ser
esogfitiay mehl Y0 fD715 ostecagdtastcgpgetucacrgcceliile CYOPEM,
gcg ctc tgc act gcc gaa ggg gag 576
purchased from Sanko Junyaku Co., Ltd., Cat. No. PT-8201)
supplemented with an OPGM supplement set (Osteoclast

~TM

SingleQuot™ Kit, purchased from Sanko Junyaku Co., Ltd., Cat.

No. PT-9501) containing fetzl bovine serum (finai
concentration: 10%), human RANKL (final concentration: 68.4
ng/ml), human M-CSF (final concentration: 33 ng/ml) and the
like was used. To the resulting culture supernatant, the raz
anti-mouse Siglec-15 monoclonal antibody (#32A1 antibody)
prepared in Example 24 was added to give a final concentration
" of 0.1, 0.3, 1, or 3 pg/mi, and the cells were cultured for
3 days in a CO; incubator. A 10 pl aliguot of the culture
supernatant was collected, and 200 pul of Fluorophore Releasing
Reagent included in the OsteoLyse Assay Kit was added thereto,
andzafluorescenceintensitywasnmasured(Excitation:340nm,
Emission: 615 nm) using a fluorescence plate reader (ALVO MX,
manufactured by Perkin Elmer Inc.), whereby the amount of free

fluorescent collagen fragments released ir the culture



Pro Ser Pro Ala H's Ala Phe Arg Ala Leu Cys Thr Ala
Gu dy Gu 180 185 190 <ccg ccg ccc gec ctc gee tgg
tcc ggc ccg gcc ctg ggc aac agc ttg 624 Pro Pro Pro
Ala Leu Ala Trp Ser Gy PrpgAla Leu Gy Asn Ser Leu
195 200 205 gca gcc gtg cgg agc ccg cgt gag ggt cac
ggc cac cta gtg acc gcc 672 Ala Ala Val Arg Ser Pro
Arg Qu dy Hs Ay Hs Leu Val Thr Ala 210 215 220
gaa ctg ccc gca ctg acc cat gac ggc cgc tac acg tgt

SuRSh GG 9665720t e Ghinkgu(P1o. Al Ley Thr,. .ch’ltA)Sth ¥mount
Arg Tyr Thr Cys Thr Ala Ala 225 230 235 240 aac agcC

of BB G2 RIS LSRRI, Uy fpucion
i . CC,
of L%ﬁﬁf A@Jgsph%:é_cliécezcélg g?O %%Se gy‘[g§2ggcg§g%é%%%y% yln a

tcg acg gtc gcc ctc ¢ ctc ggc get™ ct sre
er_.dy Ala Ser_Thr_Val A a lLeu Leu Leu _Ala
corfel St e e ey oy T o R e e 0
t.c_ct c CC cgc get. gcc cgc 864 Phe Lys a Leu
“g@&tfeg-h?%zm% y R}g?m%eft‘r%lra?% T AlG KPS APHealgd2yBat the
280 285 cgc cgc cca _gag _cat ctg gac acc ccg gac acc
bon@caeéeapegaw %Etéé{@tgﬁf TAFRRIARS U5 1@ S Hils Lebipsped by
Thr Pro Asp Thr Pro Pro Arg Ser G n 290 295 300 gcc )
the.mgngsdored %%Fl]PafiYg%%e%hfcl@%ngﬁé@W@tt@ 8ae rglec-15
cgg agc 960 Ala Gn Gu Ser Asn Tyr G u Asn Leu Ser
Progeimvet Asn Pro Arg Ser 305 310 315 320 cca cca gcc
acc atg tgc tca ccg tga 987 Pro Pro Ala Thr Met Cys
Ser Pro
Example 38. Production of mouse anti-human Siglec-15
monoclonal antibody
It 1is possible toc produce an anti-human Siglec-15
antibody by the steps described below.
(1) Immunization
ThesolublehumanSiglec—l5proteinobtainajinExamples
30 to 32 is intraperitoneally administered to a female BALB/c
mouse at the age of 4 to 10 weeks. After 2 weeks, the same
membrane fraction solution is intraperitoneally administered
to the mouse for booster immunization.
(2) Cell fusion
The spleen is resected from the mouse on three days after
the booster immunization, placed in a serum-free medium and
crushed on a mesh with a spatula. The cell suspension passed

through the mesh is centrifuged to precipitate the spleen

cells.



325 <210> 2 <211> 328 <212> PRT <213> Honp sapi ens
<400> 2 Met GQu Lys Ser lie Trp Leu Leu Ala Cys Leu
Ala Trp Val Leu Pro 1 5 10 15 Thr @y Ser Phe Val
Arg Thr Lys lie Asp Thr Thig@d u Asn Leu Leu 20 25 30
(2) Asn Thr Gu Val His Ser Ser Pro Ala Gn Arg Trp
Ser Met G n Val 35 40 45 Pro Pro Qu Val Ser Ala du
Ala Ay Asp Ala Ala Val Leu Pro Cys 50 55 60 Thr Phe
Thr H's Pro H's Arg Hs Tyr Asp Ay Pro Leu Thr Al a

| 5 Hriy Ar 1 T y
o 0E, e, o Akl 19 e as e

s sheu  Hs G, 100 .
cu SR Ea 0 S0TY e Sl D ecion

5 15 Val Qu Arg Leu Al a
anﬁﬂl%‘%%& ﬁut%gsiﬁ‘; ;‘%gﬁﬁe s Arg Val %30%35

140 S Be Ao G A s tep My Ty S Ser
ané”ﬁ%éﬂghgwgeeig Il lYaLuéﬁgAIfzsggr\gﬁméguaccordlng to a
common procédure.

(3) Screening

Anti-human Siglec-15 antibody-producing fused cells can
be screened by a method using cell-ELISA and a method using
a flow cyfometer
(4) Cloning

For a group of cells screened in the above (3), a series
of steps comprising the method using cell-ELISA and the method
using a flow cytometer described in (3) is repeated 5 times,
whereby several clones of hybrdomaé capable of producing a
single antibody which binds to human Siglec-15-expressing
cells, but does not olnd to the cells before transfection can
be obtained.
(5) Purification of antibody

A mouse-mouse hybridoma produced through steps (1) to.
(4) is cultured, and the resulting supernatant is collected.
After the obtained supernatant is collected and dialyzed,
partial purification of the antibody is performed using & nigh
periformance liquid chromatography apparatus. The anti-human

Siglec-15 antibody titer in each fraction of chromatography



165 170 175 Pro Ser Pro Ala H's Ala Phe Arg Ala Leu
Cys Thr Ala Qu Ay Gu 180 185 190 Pro Pro Pro Al a
Leu Ala Trp Ser Ay Pro AIa Leu Gy Asn Ser Leu 195
200 205 Ala Ala Vval Arg ggPro Arg Gu Gy Hs Gy
H's Leu Val Thr Al a 210 215 20 Qu Leu Pro Ala Leu
Thr Hs Asp Gy Arg Tyr Thr Cys Thr Ala Ala 225 230
235 240 Asn Ser Leu Ay Arg Ser Gu Ala Ser Val Tyr
Leu Phe Arg Phe His 245 250 255 dy Ala Ser Ay Al a

is SekalRu MakrA BT $£Hekelb 88 G % A ﬁu#}gﬁ ﬁgl )&Z%Aﬁggtm n.

270 Phe Lys Ala Leu Leu Leu Leu

P Fi
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< >
th(qfié%%é P%Sg§zg§§3§%gg§ig§2 é %pggeaé%%%;n equilibration

S nmuscu

buffer, the antibody is eluted with a column elution buffer.
Immediately after completion of the elution, each eluate is
appliedtx:thetopofeacentrifugalultrafilterandcentrifuged.
After the filtrate collécted in the bottom of the filter is
removed, washing is performed 5 times by adding PBS to the top.

The liquid remaining on the top of the filter is used as an

anti-human Siglec-15 antibody sample.

Example 39. Production of rat anti-human Siglec-15 monoclonal
antibody -

A rat anti-human Siglec-15 monoclonal antibody can be
produced using the soluble humah Siglec-15 protein obtained
in Examples 30 to 32 by the method described in Examples 23

and 24.

Example 40.Effect(ofanti—humanSiglec—lSnmnoclonalantibody
on osteoclast differentiation

By using the anti-human Siglec-15 monoclonal antibody
obtained in Example 38 or 39, the inhibitory effect of the
antibody on osteoclast formation can be tested. For testing

theeffectonnwuseosteoclastformation,thenethmjofExample



<222> (1) .. (1026) <400> 3 atg gag ggg tcc ctc caa

ctc ctg gcc tge ttg gecec tgt gtg ctc cag 48 Mt Qu

@y Ser Leu Gn Leu Leu Ala Cys Leu Ala Cys Val Leu

Gnl1l510 15 atg gga tccigdt gtg aaa act aga aga gac

get tcg ggg gat ctg ctc 96 Mt Ay Ser Leu Val Lys

Thr Arg Arg Asp Ala Ser Ay Asp Leu Leu 20 25 30 aac

aca gag gcg cac agt gcc ccg gcg cag cgc tgg tcc atg

cag gtg 144 Asn Thr Au Ala Hs Ser Ala Pro Ala G n
17,ALg, T Ser MebrGacMalpShs4Q:. 45F6§0"eg§';91r9g5‘%h%t9n1§§}91tory

gcg gag get ggc gac gcg gcg gtg ctg ccc tgc 192 Pro

efAE Qi YRlarA Rl - A4k AR @Y Hsp Ala Alanyal ofe‘Hxalee

Pro Cys 50 55 60 acc ttc acg cac ccg cac cgc cac

35gﬁcjg7ggc go t g gcc atc 240 Thr Phe Thr Hi s Pro
Hs Arg éI:'yL?S%pGIy Pro Leu Thr Ala Ile 65 70 75

80 tgg cgc tcg ggc gag ccg tac gcg ggc ccg cag gtg
ttc cgc tgc acc 288 Trp Arg Ser Ay GQu Pro Tyr Ala

In%Lystrlal V1aI Phel q/s Thr 85 90 95 gcg gcg ccg
ggc agc g c"i“ﬁfc acg gcg ctg agc ctg cac ggc
336 AIaAIaPro Gu Leu Cys. G n Thr Ala Leu

Ser &y s é%ﬁ]i%']ﬂ)SaTiBbo@écOH ENSgd retep QP gepes  the
aCc ccg cgc cgc aac gac ctg tcc ctg cgc 384 Arg Phe :
ablﬁ:ﬁg‘ﬁ_e Led "EYPUsn P I ok g Benf pspteatber Len bone
Arg 115 120 125 gtc gag cgc ctc gcc ctg gcg gac agc
respetdRn t RCEiCi e cgtdgt § 4Brarvalceduiowly Leempdaition
Leu Ala Asp Ser Ay Arg Tyr Phe Cys Arg Val
containing the anti-Siglec-15 antibody can be a therapeutic

or preventive agent for a disease of abnormal bone metabolism.

[Seguence Listing]



130 135 140 gag ttc acc ggc gac gcc cac gat cgc tat
gag agt cgc cat ggg gtc 480 du Phe Thr Ay Asp Ala
Hs Asp Arg Tyr Qu Ser Arg His Gy Val 145 150 155
160 (4) cgt ctg cgc gtg agtpoget gcg ccg cgg atc gtc
aac atc tcg gtg ctg 528 Arg Leu Arg Val Thr Ala Ala
Pro Arg Ile Val Asn Ile Ser Val Leu 165 170 175 ccg
ggc ccc gcg cac gcc ttc cgc gcg ctc tgec acc gcc gag
ggg gag 576 Pro Gy Pro Ala Hs Ala Phe Arg Ala Leu
Cys Thr Ala Gu Ay Gu &8@1i85 190 ccc ccg ccc gcc
ctc gcc tgg tcg ggt ccc gcc cca ggc aac agc tcc 624
[CIXGnPrp Pro Ala Leu Ala Trp Ser Ay Pro Ala Pro Gy
Asn Ser Ser 195 200 205 get gcc ctg cag ggc cag ggt
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acc tcg acc cta gag:r_%i;ctc ctg ctg ggc gcg ctg ggc ctce

Iragneta @ privt &Y dger Thr Leu Ala Leu Leu Leu Gy
Ala Leu Ay Leu Lys 260 265 270 gcc ttg ctg ctg ctt

ggc @t 3t gHGR GEG & GIeYEE CEe & ePFE et h®YBEFQ APaNC: 2
. Leu Leu Leu Leu Gy He Leu Ay Ala Arg Ala Thr Arg Arg
1n/ggf Seqguence Listing;

(b) an amino acid sequence comprising amino acid residues
21 to 328 of the amino acid sequence represented by SEQ ID NO:
2 in the Seguence Listing;

(c) an amino acid sequence comprising amino acid residues
1 to 260 of the amino acid sequence represented by SEQ ID NO:
2 in the Sequence Listing;

(d) an amino acid sequence comprising amino acid residues
21 to.26O of the amino acid sequence represented by SEQ ID NO:
2 in the Sequence Listing;

(e) an amino acid sequence represented by SEQ ID NO: 4
in the Sequence Listing;

(£) an amino acid sequence comprising amino acid residues
21 to 341 of the amino acid sequence represented by SEQ ID NO:
4 in the Sequence Listing:;

(g)anamindacidsequencecomprisingaminoacidreéidues

1 to 258 of the amino acid sequence represented by SEQ ID NO:



275 280 285 cta gat cac ctg gtc ccc cag gac acc cct
cca cgg tct cag get cag 912 Leu Asp His Leu Val Pro
Gn Asp Thr Pro Pro Arg Ser Gn Ala G n 290 295 300 -
gag tcc aat tat gaa aat ttgpagc cag atg agt cct cca
ggc cac cag 960 du Ser Asn Tyr Gu Asn Leu Ser Gn
Met Ser Pro Pro Ay H's Gn 305 310 315 320 ctg cca
cgt gtt tgc tgt gag gaa ctc ctc agc cat cac cat cta
gtc 1008 Leu Pro Arg Val Cys Cys Gu Qu Leu Leu Ser
4 1h st ssélysehed Vak-82§;330 335 att cac cat gag aaa
taa 1026 Ile Hs H's u Lys 340 <210> 4 <211> 341
<212@npgﬁéﬁ$§?awgaé@ﬁﬁ%ﬂ&§coﬁﬂ@%@f%&@%igééé%&“é%ﬁdues
Leu G n Leu Leu Ala Cys Leu Ala"Cys Vval Leu n- 1

; ' AY; TIh M.
21 g iig pMEteturgL)eéllﬂncﬂL %O %%qgogg?;gs\gﬁé nEﬁ'ﬁ?gﬁéﬁgﬁAzrpﬁ@s‘?osgﬁj NO:

dy
Al a_; a9 Arg. Trp. S Met G n Val 35 40 45 Pro
: %}25% %%Te%ﬁ Ngtbgg’AgédG y Asp Ala Ala Val Leu

igg @%; E?g éﬂggthgﬁa%¥§gggcgh%n@f&dﬂﬁ%/géggiftl gon,

deietion or acdition of one or several amino acid residues in
the amino acid sequence described in (a) to (h).
[Claim 2]

An antibody which specifically recognizes one or more
polypeptides comprising an amino acid sequence encoded by a
nuclectide sequence described in any cone of the foillowing (j)
to (n) and inhibits osteoclast formation and/or osteoclastic

“bone resorpticn, or a functicnal “‘ragment of the antibcdy:

(J) a nucleotide seguence represented by SEQ ID NO: 1;

(k) a nucleotide sequence represented by SEQ ID NO: 3;

-
4]

nucleotide sequence represented by SEQ ID NO: 1

e

(m) a nucleotide seqguence represented by SEQ ID NC:

>
(U9

~and

(n) a nucleotide sequence oif a polynucleotide which
hybridizes tc a polynucleotide comprising a nucleotide
sequence complementary to the nucleotide seguence described
in (j) to (m) under Stringent conditions.
[Claim 3]

The antibody or a functicnal fragment of %he antipedy

according to claim 1 or 2 which inhibits the process of cell

1



65 70 75 80 Trp Arg Ser Ay GQu Pro Tyr Ala Ay Pro
G n Val Phe Arg Cys Thr 85 90 95 Alla Ala Pro Gy Ser
GQu Leu Cs Gn Thr Ala Leu Ser Leu Hs Gy 100 105
110 Arg Phe Arg Leu Leu d Asn Pro Arg Arg Asn Asp
Leu Ser Leu Arg 115 120 1 8 Val GQu Arg Leu Ala Leu
Ala Asp Ser Gy Arg Tyr Phe Cys Arg Val 130 135 140
GQu Phe Thr Ay Asp Ala His Asp Arg Tyr A u Ser Arg
Hs Ay Val 145 150 155 160 Arg Leu Arg Val Thr Ala
P al. Asn Ile Ser Val Leu 165 170 175
fu%%'GBy égg ; ganglé Ala Phe Arg Ala Leu Cys Thr Ala
[Cgak'mGM GI u 180 185 190 Pro Pro Pro Ala Leu Ala Trp
Pro Ala Pro Gly Asn Ser Ser 195 200 205 Ala
t% % Gy H “é Gn_Val Thr Al a ib
GI u Léf %ﬁb 59 -‘/2% aPerAréOt_ d Thf‘“i&? “ASp &Y EP& ody
r Thr s Thr Ala Ala Asn_Ser _ 225 230 235 240 Leu
acePyIArg W any ‘EP?\IO& 81Ul 1 Ty SLAY Phe DAY P Ofit§oclast
Gly Ala 245 250 255 Pro Gy Thr Ser Thr Leu Ala Leu
forgatien anguapd PeuT8EyALeu Lys 260 265 270 Ala Leu
Leu Leu Leu Ay Ile Leu Ay Ala Arg Ala Thr Arg Arg
[Chrg™ Pé) 275 280 285

The antibody or a functional fragment of the antikody
according tc any one of claims 1 To 4 which inhibits in vitre
osteoclast formation at a concentration of 30 pg/ml or less.
[Claim 6]

The antibody or a functional fragment of the antibody
according to claim 5 which inhibits in vitro osteoclast
formation at & concentration of 3 ug/ml or less.

~[Claim 7]

The antibody or a functiocnal fragment oZ the antibody
according to cliaim 6 which inhibits in vitro osteoclast
formation at a concentration of 1 pg/ml or less.

[Claim 8]

The antibody or a functional fragment of the antibody

according toc claim 7 which inhibits in vitro osteoclast
formation at a concentration of Irom 63 ng/ml to 1 ug/ml.

[Claim 9]
The antibody or a functional fragment of the antibody
according to any one oi claims 1 to 4 which inhibits

osteoclastic bone resorption.



Leu Asp Hi s Leu Val WoGn;%me Pro Pro Arg Ser
Gn Ala Gn 290 295 300 du Ser Asn Tyr A u Asn Leu
Ser Gn Met Ser Pro Pro Gly Hs Gn 305 310 315 320
Leu Pro Arg Val Cys Cy ? gu Leu Leu Ser Hs H's
H s Leu Val 325 330 335 e Hs Hs Gu Lys 340
<210> 5 <211> 32 <212> DNA <213> Artificial Sequence
<220> <223> PCR prinmer of nouse Siglec-15 cDNA <400>
5 agaattccac catggagggg tccctccaac tc 32 <210>.-6
52%é>1€%R <212> DNA <213> Artificial Sequence <220>
< pri mer of nouse Siglec- 15 cDNA <400> 6

cocegel Son ALRTLETS Al0lgaly 86, deentodR> Le<atlTnoay
22 > %WTI i cral eque g
according to ciaim 9 which inhibits in vitro ostecclastic kbone
resorption at a concentration of 3 pg/ml or less.
[Claim 11]
The antibody or a functional fragment of the antibody

according to claim 10 which inhibits in vitro osteoclastic bone

rescrption at a concentration of from 0.3 pg/m: to 3 ug/mi.

The antibody or a functional fragment of the an=ibody
according to any cne of claims 1 toc 11 which is obtained by
a method comprising the following steps 1) and 2):

1) a step of producing an antibody which specifically
recognizes one or more polypeptides comprising an amino acid
sequence described in any one oZ the folliowing (a) to (i):

(a) an amino acic sequence represented by SEQ ID NO: 2
in. the Seqguence Listing;

(b) an aminoc acid sequence comprising amino acid residues
21 to 328 of the amino acid seguence represented by SEQ ID NO:
2 in the Sequence Listing;

(c) an amino acid sequence comprising amino acid residues

1

tc 260 o the amino acic seguence represented by SEQ ID NO:

N

in the Sequence Listing:;
(d) an amino acid sequence comprising amino acic residues

21 to 260 of the amino acid sequence represented by SEQ ID NO:



<220> <223> PCR prinmer of nouse Siglec-15 cDNA <400>
7 tcaggctcag gagtccaatt at 22 <210> 8 <211> 23 <212>
DNA <213> Artificial Sequence <220> <223> PCR pri ner
of nouse Siglec-15 cDNA (7%)y<400> 8 ggtctagcct
ggtactgtcc ttt 23 <210> 9 <211> 28 <212> DNA <213>
Artificial Sequence <220> <223> Detection probe of
nouse Siglec-15 cDNA <400> 9 atttgagcca gat gagtcct
ccaggcca 28 <210> 10 <211> 22 <212> DNA <213>

teﬁg(g ence- ; §820> <223> PCR prinmer of nouse
32 r|beg% prot%éhn%bNA <400> 10

(e) an amino acid seqguence represented by SEQ ID NO: 4
in the Seqguence Listing:

(f%anaminoacidsequencecomprisingaminoacidresidues
21 to 341 of the amino acid sequence represented by SEQ ID NO:
4 ir the Seguence Listing;

(g) an aminoc acid segquence comprising amino acid resigues
1 to 258 of the amino acid sequence represented by SEQ ID NC:
4 in the Segquence Listing;

(n) an amino acid sequence comprising amino acid residues

0]

21 to 258 ¢f the amino acid sequence represented by SEQ ID NO:
(i) an amino écid seqguence including substitution,
deletion or addition of one or several amino acid residues in
the amino-acid sequence described in (a) to'(h); and
2) a step of screening an antibody which exnhibits an
1nh1b tory activity against osteoclast formation and/or an

inhibitory activity against bone resorption.

The antibody or a functional fragment of the antibody
ccording to any one of claims 1 to 11 whi;h ié obtained'by
a me-hod comprising the following steps 1) and 2):

1) a2 step of producing an antibody which specifically
recognizes one or more polypeptides comprising ar amino acic

sequence encoded by a nucleotide sequence described in any one



aagaagttca tcaggcacca gt 22 <210> 11 <211> 22 <212>
DNA <213> Artificial Sequence <220> <223> PCR priner
of nouse L32 ribosomal protein cDNA <400> 11
cttgacattg tggaccagga ac 2% .<210> 12 <211> 28 <212>
DNA <213> Artificial Sequehe <220> <223> Detection
probe of nmouse L32 ribosomal protein ¢cDNA <400> 12
aaacccagag- gcattgacaa cagggtgc 28 <210> 13 <211> 22
<212> DNA <213> Artificial Sequence <220> <223> PCR

nmouse cat |n K cDNA <400> 13 ggcatctttc
of c“a@rtf?gig‘”&gzﬁ? g 510> 14 <211> 22

(1) a nucleotide sequence represented by SEQ ID NO: 1;

(k) & nuclectide sequence represented by SEQ ID NO: 3;
(1) @ nucleotide sequence represented by SEQ ID NO: 19;
(m) a nucleotide sequence represented by SEQ ID NO: £3;

(n) a nuclectzide sequence of z polynucleotide which
hybridizes to . a polynucleotide comprising' a nucleotide
sequence complementary to the nucleotide sequence described
in (Jj) to (m} under stringent conditions; and

2) a step of screening an antibody which exhibits an
inhibitory activity against osteoclast formation and/or an
inhibitory activity against bone resorption.

[Claim 14]

The antibody or a functional fragment of the antibody
according to any one cf claims 1 to 13, characterized in that
the antibody is a moncoclonal antibody.

[Claim 15]

The antibody or a functional fragment of the antibody
according to claim 14, characterized by having the same epitope
specificity as an antibody produced by nybridoma #32A1 (FERM
B>-10999) .

[Claim 16]

Tne antipody or a functional fragmen

t

of the antibody

according to claim 14, characterized by competing with an



<212> DNA <213> Artificial Sequence <220> <223> PCR
pri mer of nouse cathepsin K cDNA <400> 14 gttgttctta
ttccgagcca ag 22 <210> 15 <211> 28 <212> DNA <213>
Artificial Sequence <220>,s5223> Detection probe of
nouse cat hepsin K cDNA <iﬁ% 15 at gt gaacca tgcagtgttg
gtgogtggg 28 <210> 16 <211> 22 <212> DNA <213>
Artificial Sequence <220> <223> PCR prinmer of nouse
TRAP cDNA <400> 16 gaacttCCCC agcccttact ac 22 <21>

S Ut RS et

[(Claim 17]

The antibody or a functional fragment of the antibody
according to claim 14, characterized in that the antibody is
an antibody proauced by hybridoma #32A>Z (FERM BP-10999).
[Claim 18]

The antibody or a functional fragment of the antibody
according toclaim 14, characterized by having the same epitope
specificity as an antibody produced by hybridoma #4131 (FERM
BP-11000).

[Claim 19]

The antibedy or a functional fragment of the antibody
according to claim 14, characterized by competing with an
antibody produced by hybridoma #41BX1 (FERM BP-11000).
[Claim 20]

The antibody or -z functiénal fragment of the antibody
according to claim 14, characterized in that the antibody is
an antibody prccuced by hybridoma #41B1 (FERM BP-11000).
[Claim 21]

The antibody or a functional fragment of the antibody
acccrding to any one of claims 1 to 20, characterized in that
the antipoay is a chimeric antibody.

[Claim 22
The antibody or a functional fragment of the antibody

according to any one of claims 1 tec 21, characterized in that



<400> 17 aactgctttt tgagccagga c 21 <210> 18 <211> 26
<212> DNA <213> Artificial Sequence <220> <223>

Det ecti on probe of nouse TRAP cDNA <400> 18
ttgccagtca gcagcccaaa atgcgt. 26 <210> 19 <211> 774
(9) <212> DNA <213> Mis mfstulus <220> <221> CDS
<222> (1) .. (774) <400> 19 atg gag.ggg tcc.ctc caa
ctc ctg gcc tgec ttg gecec tgt gtg ctc-cag 48 Mt QGu
Ay Ser Leu Gn Leu Leu Ala Cys Leu Ala Cys Val Leu
Gn.l1.5 10 tcc ctt gtg aaa act aga aga gac

thege%mt%%o ggllsggf&%:”%ﬁgggg 96 Met Ay Ser Leu Val Lys
Thr Arg Asp Ala Ser Ay Asp Leu Leu 20 25 30 aac
[Clgip gcg cac agt gcc ccg gcg cag cgc tgg tcc atg
cag gtg 144 Asn Thr Qu Ala Hs Ser Ala Pro Ala G n, )
Argt qJQ§§1qQQy(§q]qkﬁqu;ygpq% fragment oi the antibody
according teo any one of claims 1 to 16, i8 and 1%, characterized
in that the antibody is & human antibody.
[Claim 24]

The antibody or a functional fragment of the antibody
according to any one of claims 1 to 23,-characterized in that
the antibody is an IgG antibody.

[Claim 25]

The functional fragment of the antibody according to any
one cf claims 1 to 24 which is selected from the group consisting
of Fab, F(ab’',Z, Fak’ and Fv.

[Claim 26]

The antibody according to any cne of claims X to 16, 18
and 19, characterized by being an scFv.
[Claim 27]

y\ pharmaceutical compositicn characterized by
comprising at least one oi the antibodies or functional
fragments of the antibodies according to claims 1 to 26.
[Claim 28]

The pharmaceutical composition according to claim 27,
characterized by bein¢ a therapeutic and/or preventive agen:

for abnecrmal bone metabolism.

[Claim 29]



ccc gcg gag gtg aac gcg gag get ggc gac gcg gcg gtg
ctg ccc tgc 192 Pro Ala Qu Val Asn Ala Au Ala Ay
Asp Ala Ala Val Leu Pro Cys 50 55 60 acc ttc acg cac
ccg cac cgc cac tac gac gggpgcg ctg acg gcc atc 240
Thr Phe Thr H's Pro Hs Arg H's Tyr Asp Gy Pro Leu
Thr Ala Ile 65 70 75 80 'tgg cgc tcg ggc gag ccg tac
gcg ggc ccg cag gtg ttc cgc tgc acc 288 Trp Arg Ser
Ay Qu Pro Tyr Ala Ay Pro G n Val Phe Arg Cys Thr 85

90 9 GO 9C8¢CH-LYC @&ﬁEQ@QtQEQ tg%rcagragglﬂﬁg gka/or
agc ctg cac ggc 336 Ala Pro Ay Ser Qu

ré%lhquoAlgoh%%néer %%ﬁgﬁsmgixo%qqs%p5 gggr igd by

cgc ctg ctg ggc aac CCg cgc cgc aac gac ct cc ¢
384 g Leu Ley.Qy Arg A§n .
Cm$g£ §ng8§% LE% QY1 15 120 fg% ?ﬁ gag cgcq%tc 68““lon

C ac, a gc, cgc tac ttc C cgc g 435
fr?@ﬁ NG Tou A atle bbix?a “AE° B 69520
g_Val 130 13 140 acc g gac gcc cac
at *‘gcam g5 "ER GEEMI86:S TP Phes g LeFyny of
p Ala Hi s Asp Ar T r Glu Ser Arg Hs Ay Val 145
bl%@@%@%@%ee%@tvﬁ\@e E@ea@ﬂa ot Cgefigegiecgeggravatives
gtc aac atc tcg gtg ctg 528 Arg Leu Arg Val Thr Ala _
theyeoPr o 19 IPe \RACHEPIIRSersWal |afu P65 TEFGol75 SERMs
CCYg ggc ccc gcg cac gcc ttc cgec gcg ctc tgec acc gcc
(s ybYcHy¥e gagsSs576IePr o TEAR Iy Alo®saApasPhe ApgiAlavone,
.Leu Cys Thr Ala Gu Gy Gu 180 185 190 ccc ccg ccc
vigeeiet cKgcc (hggategrggnece gors kraugygcpaapaagcivne, PTH
624
(parathyroid hormone) preparations, nonsteroidail
anti-inflammatory agents, soluble TNF receptor preparations,
anti-TNF-a antipbodies or functionel fragments of the
antibodies, anti-PTHrP (parathyroid hormone-reizted protein)
antibodies or functional fragments of the antibodies, IL-1
receptor antagonists, anti-IL-6 recep:tor antibodies or
functional fragments of the antibodies, anti-RANKL antibodies
or functional <Ifragments of the antibodies and OCIF
(csteoclastogenesis innibitory factor).
[Claim 30]
The pharmaceutical composition according to claim 28 or
29, wherein the abnormal bone metabolism is selected from the
'group consisting of ostceoporosis, bone destruction
accompanying rheumatolad arthritis, cancerous hypercalcemis,

bone destruction accompanying multiple myeloma or cancer

metastasis to bone; .giant cell tumor, tooth ‘loss due to



Pro Pro Pro Ala Leu Ala Trp Ser Gy Pro Ala Pro Ay
Asn Ser Ser 195 200 205 get gcc ctg cag ggc cag ggt
cac ggc tac cag gtg acc gcc gag ttg 672 Ala Ala Leu
Gn dy Gn dy Hs Ay Tysp&n Val Thr Ala Gu Leu
(10) 210 215 220 ccc gcg ctg acc cgc gac ggc cgc tac
acg tgc acg gcg gcc aat agc 720 Pro Ala Leu Thr Arg
‘Asp Gy Arg Tyr Thr Cys Thr Ala Ala Asn Ser 225 230
235 240 ctg ggc cgc gcc gag gcc agc gtc tac ctg ttc

peCUCIdA€i €88, 996 86E 268 AaeéhﬁyaAnwékale%_% A& el bone
- Val Tyr Leu’ Phe Arg'Phe Hs @Ay Ala 245 250 255 ccc

deéytgwaung'on E{r Oc ggnfg%%? e%lnyed%_léfs ?%%gr {ZJSZE SQ%JLSBODG,

s nuscu us <400> 20 Met Leu n Leu Leu

I ke 1 t Ay

bﬁl} @bgp%ra%?g grng E{% RS e%e Ted b Leu
_CLeu12$ 530 Asn Thr Au Ala H's Ser Al a ProAIaGn
L~ %JSer I\/let-G'nVaI 35 40 45 Pro Ala G u Val Asn

uAad p Ala Val .Leu Pro Cys 50 55 60 .
Thr e Dr‘i‘ﬁrﬂ @b‘:ﬁs %&‘@Oﬁlﬁ%l?§raA§Brg{§?9P§8 Eeg ™ 30,
Thr Ala Il ' , . . .
characterize ir that <the abnormzl bcne metabolism is
osteoporosis, bone destruction accompanying rheumatoid
arthritis or bone destruction accompanying cancer metastasis
tc bone.
[Claim 32]

The pharmaceutical compcsition according to claim 3%,
characterized in that the osteoporosis is postmencpausal
osteoporcsis, senile ostecporosis, secondary osteoporosis due
to the use of a therapmeutic agent such as a steroid or an
immunosuppressant, or osteoporosis accompanying rheumatoid
arthritis.

[Claim 33]

A method of treating and/or preventing abnormal bone
metaboiism characterized by administering at least one of the
antibodies or functional fragments of the antibodies according
to claims 1 to 26.

[Claim 34]

A methoa of treating and/or preventing abnormal bone

metapolism characterized by simultaneously or successively

administering at least one oI the antibodies or funczional



65 70 75 80 Trp Arg Ser Gy Gu Pro Tyr Ala Gy Pro
G n Val Phe Arg Cys Thr 85 90 95 Ala Ala Pro Ay Ser
GQu Leu Cys Gn Thr Ala Leu Ser Leu Hs Gy 100 105
110 Arg Phe Arg Leu Leu Ayy#sn Pro Arg Arg Asn Asp
~Leu Ser Leu Arg 115 120 125 Val Gu Arg Leu Ala Leu
Ala Asp Ser Gy Arg Tyr Phe Cys -Arg Val 130 135 140
GQu Phe Thr Gy Asp Ala His Asp Arg Tyr Gu Ser Arg -
- H's Gy Val 145 150 155 160 Arg Leu Arg Val Thr Al a

ﬁbﬁkQ & gid e Valphshel | £-88FaVab k8Uc1£1d} 169:170 ang
Proo Ay Pro Ala Hs Ala Phe Arg Ala Leu Cys Thr

Aiéaguoﬁnym%e]ﬁoselﬁécﬁeg@ ?59 %h% PR a-doih Al fhg of
Trp Ser Ay Pro Ala Pr n Ser Ser 195 200 205

o)
bl%%%ﬁogﬂ%ﬁeg qungnPr oAl a {ezyﬁﬂq%rn\éa%gh%a# -ves

Tyr Thr %s Thr AI a Al a Asn Ser 225 230 233, 240Q
£ p\ ERM
tn“L]éU G y A aat§e? Val®¥yr (Béu PR&TAr % SERMs
a 245 250 255 ro GIX <2_‘LO_> 21 <211>,5

(seg a%g_ estrogen rece or oaulators), ipriZIlavone,
vitamin K; (menatetrenone), calcium preparations, PTH
(parathyroic hormone) preparations, nonsteroidal
anti-inflammatory agenzs, soluble TNF receptor preparations,

~

anti-TNF-o antibodies or functional £fragments of the
antibocies, anti-PTHrD (parathyroid.hormone—_vlaLec.prob ein)
antibodies or functional fragments of the antibodies, IL-1
receptor antagonists, anti-IL-6 receptor antibodies or
functicnal fragments of the antibodies, antZi-RANKL antibodies
or functional <Zfragments of the antibodies and OCIF
(osteoclastogenesis inhibitory factor;.

[Claim 33]

The <treatment and/or vrevention methed according to
claim 33 or 34, characterizead in that the abnormal bone
metabolism is osteoporosis, bone destruction accompanying
rheumatoic arthritis or bone destruction accompanyingc cancer
metastasis to bone.

[Claim 36}

The treatment and/or prevention methcd according to

claim 33, characterized in that the osteoporosis 1is

posimenopausal osteoporcsis, senilie osteocporosis, secondary



<213> Artificial Sequence <220> <223> PCR priner of
sol ubl e nouse Siglec-15 cDNA <400> 21 ggggacaagt
tt gt acaaaa aagcaggctt caccatggag gggtccctcc aactc 55
<210> 22 <211> 55 <212> DPA1<213> Artificial Sequence
<220> <223> PCR priner -of sol uble nouse Siglec-15 ¢DNA
<400> 22 ggggaccact ttgtacaaga aagctgggtc tccgggggcg
- ccgtggaagc ggaac 55 <210> 23 <211> 20 <212> DNA
<213> Artificial Sequence <220> <223> Sequenci ng
osPELPBE08h sSQliubt & FRUSEs SI GF ef-thhs M £ 54005223 such as
‘tgcgtgaagg tgcagggcag 20 (12) <210> 24 <211 > 17
stégégacQNéngg&ﬁﬁnéEEbgkgkélnS?qH?Q%&eo ps sﬁg%%%ompanying

W)

Sequenci ng priner of sol ubl'e nmouse Siglec-15 cDNA
rheumatoid arthritis.

[Claim 37]
‘Hybridoma #32A1 (FERM BP-10999).
[Ciaim 38]

Hybridoma #41B1 (FERM B2-11000).



<400> 24 cctcgcctgg tcgggtc 17 <210> 25 <211> 891
<212> DNA <213> Artificial Sequence <220> <223>

Hi s-tagged nouse Siglec-15 cDNA <220> <221> CDS
<222> (1) .. (SPAENCELOTANGS atg gag ggg tcc ctc caa

10> GGIBLIFED bRDECL BEET &8 Ceu Aa Oys val Leu
<120 ghepi btil.adi";eslporl?ne ﬂthQﬂ@tt@gé&bé?r%&ag&/nagglgf—tlsaga aga gac

Cg ggg gat ctg ctc el Val Lys
<130> TBPCTAFEDS8Ar g Asp Ala Ser Ay Asp Leu Leu 20 25 30 aac

aca gag gcg cac agt gcc ccg gcg cag cgc tgg tcc atg
-<150>}(§§§f 58 Asn Thr Gu Ala His Ser Ala Pro Ala G n
151> PPlser Met G n Val 35 40 45 ccc gcg gag gtg aac

<1605 g gag get ggc gac gcg gcg gtg ctg ccc tgc 192 Pro
%pa Gu Val Asn Ala Qu Ala Gy Asp Ala Ala Val Leu

170> Pafen®y® vebsiak 368 acc ttc acg cac ccg cac cgc cac tac
gac ggg ccg ctg acg gcc atc 240 Thr Phe Thr His Pro

<2102 His Arg H's Tyr Asp Gy Pro Leu Thr Ala Ile 65 70 75
2%;; §E7 tgg cgc tcg ggc gag ccg tac gcg ggc ccg cag gtg
Q13> o §§Fiehgc acc 288

<2207
- <221 CDS
<222> (1).. (987)

<400> 1 - _
atg gaa aag tcc atc tgg ctg cte ecc tec ttg gcg tgg gtt cte ccg 48
¥et Glu Lys Ser éle Trp Leu Leu Ala ?ﬁs Leu Ala Trp Val %gu Pro

aca gec fca ttt gte aga act aaa ata gat act acg gag aac tte cic 96
Thr Gly Ser zge Val Arg Thr Lys %ée Asp Thr Thr Glu égn Leu Leu

aac aca gasg

gtg cac agc tcg cca gCE cag cec teg tcc atg cag gte 144
Asn Thr géu Val |

g
His Ser Ser Pro Ala Gin Arg Trp Ser Met Gln Va
40 - 45

CCca ccc gag gig agc gcg gag gca ggc gac gcg gca gte ctg cec tec 192
Pro EBO Glu Val Ser Ala Séu Ala Gly Asp Ala ééa Val Leu Pro Cys

acc ttc acg cac ccg cac cgc cac tac gac gge ccg ctg acg gec ate 240
Egr Phe Thr His Pro ?65 Arg His Tyr Asp géy Pro Leu Thr Ala éée

tgg ceC gCg g8C gag ccc tat gcg gec ccg cag gty ttc cegc tec get 288
Trp Arg Ala Gly géu Pro Tyr Ala Gly SBO Gln Val Phe Arg ggs Ala

BCE 8Cg CBE g8C agc gag ctc tgc cag acg gcg ctg agc ctg cac gec 336
Ala Ala Arg ?éé Ser Glu Leu Cys ?ég Thr Ala Leu Ser_%$8 His Gly

cec ttc cgg cte ctg gec aac ccg cgc cgc aac gac ctc tceg ctg cgc 384
Arg Phe ?;g Leu Leu Gly Asn ?58 Arg Arg Asn Asp %gg Ser Leu Arg

gic gag c8c ctc gcc ctg gcf gac gac cgc cgc tac ttc tec cgc gtc 432
Val ?ég Arg Leu Ala Leu ?ég Asp Asp Arg Arg {ZB Phe Cys Arg Val

gag ttc gcc ggc gac gtc cat gac cgc tac gag agc cgc cac gec gic 4890
(1)



-

cege
Arg

cce
Pro

ccg
Pro

gaa
Glu
225

aac
Asn

Trp Arg Ser Ay Gu Pro Tyr Ala Gy Pro dn Val Phe
Arg Cys Thr 85 90 95 gcg gcg ccg ggc agc gag ctg tgc
cag acg gcg ctg agc ctg cac ggc 336 Ala Ala Pro Ay

eu Ser Hs Ay 100

Phe %855 G%.’Léspew (%/tsc S@gérg AE}E ﬁgér%zﬁdsggé %@c cgc aac
gac ctgtcc ctg cgc 384 gPhe Arg Leu Leu Ay Asn
cte Ica® gfe QcANe@c ARB ATPcdeetcSetc bed aff Gcdlre1d@ 125 @e
Leu dag Vagdhctﬁdagbdca frogAgc ¢yl gzl Age 1ggSeedltiag ttc tgc
cgc gt i32 Val du ATY Leu Ala Leu AlTA Asp Ser Gy

agt %ﬁ Arg Val 130 13? g140 i%ttc- a;:c 5%88
c
i )wg;ﬁ o L SO ol Yo
Arg Hs Gy Val 145 150 155 160 cg? ctg cgc gtg act

cce get egcgtcamecipy Bdccemt ccmace ate gecGagtagccttg 528 6Arg
Pro Peg A ﬁgeWa”Ha'ITmD HraGlal BroPAba Aelg GIIVeAsWeGlerA&n Ile Ser

Leu 165 170275 ccg ggc c@85gcg cac gee ttc cgc

i R e ARl W el o

2101 0 ccc TGy ccc gcc ctcaggc tcg ggt ccc gcc
cca ggc aac agc tcc 624 Pro Pro Pro Ala Leu Ala Trp
cte thPr CAlad factosR™ gcosmc gce tSbracaFc200 205 7¢ét
Leu deE gﬂjé Q:%’gG@’g é§ dhe Gvadhedya 934% acc gcc
gagttgG Ala Al a Leu qﬁGIyGnGIy s Ay Tyr
age Gt8 g¥@lcedWecAlg Holadee bt 2180 212 148QeFCG 959 Ct Y @go

Ser ¢a¢ GgﬁclézlgﬂkrOG]@ AI&CSﬂng(I]t g¢r asw Pﬂ@%rngﬂggﬂﬂts agc

C BCC agC gBg B8cC tcg acg gic gcc ctc ctg ctc gee gct ctec gec 816

Ala Ser Gly Ala Ser Thr Val Ala Leu Leu Leu Gly Ala Leu Gly
260 265 270

aag gcg cteg ctg cte ctc geg gic cte gcc geec cge gct gcc cec 864
Lys é}g Leu Leu Leu Leu %5 Val Leu Ata Ala égg Ala Ala Arg

C8C cca gag cat ctg gac acc cCE gac acc cca cca Cgg tcc cag 912
%g Pro Giu His Leu lz\gg Thr Pro Asp Thr 268 Pro Arg Ser GIn

cag gag tcc aat tat gaa aat ttg agc cag atg aac ccc cgg age 960
Gin Glu Ser Asn 5%15 Glu Asn Leu Ser g{g Met Asn Pro Arg gtze[r]

€cca Bcc acc atg tec tca ccg tga . 987
Pro Ala Thr hsngg Cys Ser Pro '

> 2

> 328

> PRT

> Homo sapiens

<400> 2

Met
1

Giu Lys Ser éle Trp Leu Leu Ala Cﬁs Leu Ala Trp Val |1_(53u Pro

Thr Gly Ser Phe Val Arg Thr Lys %ée Asp Thr Thr Glu égn Leu Leu

20

(2)



Pro Ala Leu Thr Arg Asp Ay Arg Tyr Thr Cys Thr Ala
Ala Asn Ser 225 230 235 240 «ctg ggc cgc gcc gag gcc
agc gtc tac ctg ttc cgc ttc cac ggc gcc 768 Leu Ay
Asn ThrAGlw WlaH@ GeAlSar $eb AYal GITyArgletp BheMéy GIPve  Hs Gy
Al|m 245 250 255 4fcc gga gac ccadfet ttc ttg tac aaa
gtg gtt gat atc gaa ggt cgt 816 Pro Ay Asp Pro Ala

e V a u dy Arg 260 265
Pro fro g@ {Tb' éﬂ % ‘@‘etﬁ\fatepcf‘é’&a %%c%:k#%%é" o ggt ctc
gat tct acg cgt 864 dy Gy Lys Pro lle Pro Asn Pro
Leu Leu Ay Leu Asp Ser Thr Arg 275 280 285 acc ggt
Thr PhecEitr Hed Pemdli caire de ToatAshgel y8PAo LdinmhiAya Hile His Hi s
65 Hs H s H 90290 295 <210>726 <211> 296 <$212> PRT
<213> A«tificial Sequence <220> <223> Hi s-tagged

S 00z 2 Ser Leu

Tro mrecRiE B % ALy B q_é% Gmefa” ta e ybA +'17% 10 15
Met Ay Leu Val Lys Thr Arg Arg Asp Ala Ser Ay

Asp Leu Leu 20 25 30 Asn Thr Gu Ala His Ser Ala Pro

Ala Alapheg Gn Ser &l oy Sos OBt ThG Mlavhéu S85L4DHAS GPyo Ala G u
val Mh Ala Gu Alal@y Asp Ala AlalVll Leu Pro Oys

Arg Phe Arg Leu Leu Giy Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125

Asp Asp Arg Arg Tyr Phe Cys Arg Val

Val Giu Arg Leu Ala Leu Ala
1 135 140

fu
30

lu Ser Arg His Gly Val
55 160

-

Phe Ala Gly Asp Vgl His Asp Arg Tyr ?

Arg Leu His Val Thr Ala Ala Pro Arg lie Val Asn |le Ser Val Leu
165 170 175

His Ala Phe Arg Ala Leu Cys Thr Ala Glu Gly Glu

Pro Ser Pro Ala
180 185 190

Pro Pro Pro Ala Leu Afa Trp Ser Giy Pro Ala Leu Gly Asn Ser Leu
- 195 200 205

Val Arg Ser Pro Arg Glu Gly His Gly His Leu Val Thr Ala

Ala Ala
210 215 220

Glu Leu Pro Ala Leu Thr His Asp Gly Arg Tyr Thr Cys Thr Ala Ala
225 230 235 240

Asn Ser Leu Gly Arg Ser Glu Ala Ser Val Tyr Leu Phe Arg Phe His
245 250 255

Gly Alta Ser Gly Ala Ser Thr Val Ala Leu Leu Leu Giy Ala Leu Gly
260 265 270

Phe Lys Ala Leu Leu Leu Leu Gly Val Leu Ala Ala Arg Ala Ala Arg
275 280 285

(3)



_(14) 50 55 60 Thr Phe Thr His Pro H's Arg His Tyr Asp
Gy Pro Leu Thr Ala lie 65 70 75 80 Trp Arg Ser Gy
GQu Pro Tyr Ala Ay Pro Gn Val Phe Arg Cys Thr 85 90
95 Ala Ala Pro Ay Ser Qu Leu Cys G n Thr Ala Leu-

O 0 eu Leu Ay
Arg é{,ﬁﬁ{’dﬂ Erﬁe“GAy e Qégg‘fjﬁ g EBﬁArA%fg 65 150 105
Val Qu Arg Leu Ala Leu Ala pSer @y Arg Tyr Phe
Arg Val 130 135 140 Gu Phe Thr Ay Asp Ala H's
Ala Gln%p SQngASTIyTyrGGlu Ser Lev §eriGin Bley Adal ProlMg 9650 155 160
305 Arg Leu Ar¢llval Thr Ala AB35Pro Arg lie V330 Asn Ile
Ser Val Leu 165 170 175 Pro Ay Pro Al a H|83 flgg Ehe
e Ala Au dy Gu 180 185 ro
Pro Proﬁﬁpg ﬁlrrgnggl-t %&%u & h a Trp Ser Ay Pro Ala Pro Ay Asn
Ser Ser 195 200 205 Ala Ala Leu Gn dy Gn Ay H's
@y Tyr Gn Val Thr Ala Qu Leu 210 215 220 Pro Ala

<2102 Thr Arg Asp Ay Arg Tyr Thr Cys Thr Ala Ala Asn
25}}; P25 930 235 240 Leu Gy Arg Ala Gu Ala Ser Val
<213> M misey|Rhe Arg Phe His Ay Ala 245 250 255 Pro Qvy

Asp Pro Ala Phe Leu Tyr Lys Val Val Asp lie Qu Qy

Arg 260 265 270
220>
<221> (DS
222> (1).. (1026)
<400> 3
ate gag ggg tcc ctc caa ctc cte ecc tec ttg gec tet gte ctc cag 48
¥et Glu Gly Ser %eu GIn Leu Leu Ala ?%S Leu Ala Cys Val %gu Gln
atg gga tcc ctt gte aaa act aga aga gac gct itceg geg gat ctg cte 96
Met Gly Ser Leu Val Lys Thr Arg Arg Asp Ala Ser Gly Asp Leu Leu

20 25 30

aac aca gag gCg cac ast gcc ccg gcg cag cgc tgg tcc atg cag gtg 144
Asn Thr Glu Ala His Ser Ala Pro Ala Gin Arg Trp Ser Met Gin Val

35 40 45
CCC 8CE gag gtg aac gcg gag gct gec gac gcg gcg gte ctg cecc tac 192
Pro Ala Giu Val Asn Ala Glu Ala Gly Asp Ala Ala Val Leu Pro Cys

50 55 60
acc tfc ace cac ccg cac cec cac tac gac ggg ccg ctg acg gcc atc 240
Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala |le
65 . 70 75 80
tge cec tce g8c gag ccg tac gce gec ccg cag gtg ttc cec tgc ace 288
Trp Arg Ser Gly Glu Pro Tyr Ala Gly Pro Gin Val Phe Arg Cys Thr
85 80 95
8CE BCg cCg g8C agc gag ctg tec cag acg gcg ctg age ctg cac gec 336
Ala Ala Pro Gly Ser Glu Leu Cys Gin Thr Ala Leu Ser Leu His Gly
100 105 110

Cgc ttc cec ctg ctg gec aac ccg cgc cgCc aac gac cte tcc cte cec 384
Arg Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg

115 120 125
gtc gag cgc ctc gce ctg gce gac agec gec cge tac ttc tec cegc gte 432
Val Glu Arg Leu Ala Leu Ala Asp Ser Gly Arg Tyr Phe Cys Arg Val

130 135 140

gag ttc acc ggc gac gcc cac gat cgc tat gag agt cec cat ggg gtc 480
?ig Phe Thr Gly Asp ?és His Asp Arg Tyr ?ég Ser Arg His Gly ¥g$

(4)



cgt
Arg

cce
Pro

cce
Pro P

cee
Pro
225

ctg
Leu

cce
Pro

gcc
Ala

cfa
Leu

gag
Glu
305

cte
Leu

att
Ile

Gy Gy Lys Prolle Pro Asn Pro Leu Leu Ay Leu Asp
Ser Thr Arg 275 280 285 Thr Gy Hs Hs Hs Hs Hs
His 290 295 (15) <210> 27 <211> 1512 <212> DNA <213>
Artificial Sequence <220> <223> Fc-fused nouse
ctescgd ats 26t GDNACE<Z20cee<@21st cCCBR 4P22pe %13 cte (15528
t

Lmzhob¥abih?ﬁ¢agug RrgoAnectlecYd Asia lte Sec lg@@ tgc ttg
gcc tgt gctc cag 48 et qu Ay Ser Peu Gn Leu
Lepe BEA chy SelqUc Al &kScifeled-Gtt éggg alygs 992
ge c C g
b GiE oot QI@%gaA?rtg ﬂqaL@g@yﬁwﬁr g%‘? %ﬁ?% sgat <ty
ctc 9&] th Ser 18u Val Lys Thr 189
Ser Leu Leu 20 25 30 aac aca gag gcg cac agt

ol T m e e
35

40 45 ccc g gag gtg aac g gag get ggc gac

t gcdete 958 EQaEtg%tA?‘E ﬁcta]cgé i@fé’ afy % éqeg Asn ghh a
y

A& eu Allm Gl G IAI y aT\al | sl ﬁ’ﬁpA 5 60 acc

21kt c acg cac cd@Scac cgc cac tael gac ggg ccg ctg acg
cc atc 240

gcg Cctg acc cec gac gec cec tac ace tec acg gcg gcc aat age 720

Ala Leu Thr Arg égg Gly Arg Tyr Thr ggg Thr Ala Ala Asn 326

g8C CBC gcc gag gcc agc gtc tac ctg ftc cec ttc cac gge ecc 768
Gly Arg Ala gig Ala Ser Val Tyr %gg Phe Arg Phe His gég Ala

gega acc tcg acc cta gcg ctc cteg cte ggc gceg ctg gec ctc aag 816
Gly Thr gga Thr Leu Ala Leu %gg Leu Gly Ala Leu 546 Leu Lys

ttg ctg cte ctt ggc att cteg egga gcg cegt gcc acc cga cgc cRa 864
Leu %;g Leu Leu Giy lle %ga Gly Ala Arg Ala ;gg Arg Arg Arg

gat cac ctg gtc ccc cag gac acc cct cca cge tct cag gct cag 912
Asp His Leu Val Pro Gln Asp Thr Pro Pro Arg Ser Gin Ala GIn
290 295 300

tcc aat tat gaa aat ttg agc cag atg agt cct cca ggc cac cag 960
Ser Asn Tyr Glu Q?B Leu Ser Gin Met g?g Pro Pro Gly His gég

cca cgt gtt tgc tgt gag gaa ctc ctc agc cat cac cat cta gt
Pro Arg Val Cys Cys Giu Glu Leu Leu Ser His His His Leu Val
325 330 335

cac cat gag aaa taa 1026
His His Glu Lys
340

1008

o

<210> 4

211> 341

<212> PRT

<213> Mus musculus

<400> 4

Met
1

Glu Gly Ser %eu GIn Leu Leu Ala ?55 Leu Ala Cys Val %gu Gln

Met Gly Ser Leu Val Lys Thr Arg Arg Asp Ala Ser Gly Asp Leu Leu
20 25 30

(5)



Thr Phe Thr His"Pro Hs Arg H's Tyr Asp Gy Pro Leu
Thr Ala Ile 65 70 75 80 1tgg cgc tcg ggc gag ccg tac
gcg ggc ccg cag gtg ttc cgc tgc acc 288 Trp Arg Ser
Gy Qu Pro Tyr Ala Gy Pro Gn Val Phe Arg Cys Thr 85
90 95 gcg gcg ccg ggc agc gag ctg tgc cag acg gcg ctg
Asn Thra@ie &fOHCRGe0A¢a 336 AlN @Al Prosd Metsgr %P Leu Cys
A@n Thr Ala Leu 3er Leu His Ay 490 10 cgc ttc
cgc ctg ctg ggc aac ccg cgc cgc aac ggc 02? tzf c;g
84 Arg Phe Arg Leu Asn Pro g n
Pro AmA@W i@uAgbﬁgigluAﬂ@%iiésiﬁﬁa A%?@abtﬁiﬁagctbc ctc gce
ctg gcg gac a g ggc cgc tac t tgc cgc gtg 432 Val
GQu Arg Leu Ala Leu Ala Asp Ser Ay Arg Tyr Phe Cys
Thr PheATlg Ned PABE| L 3bg WO T9ARshtEl yale DACTIIRK|I DGFe CAC gat
65 cgc tat gadglagt cgc cat ggth gtc 480 du Ppe Thr Ay
p Ala H's Asp Arg Tyr Qu Ser Arg His Ay Val 145

t_ge c atc
Argl?e"r {EEsiBe 58 TR SR O 9P 0 5
Pro Arg Ile Val Asnlle Ser VaI 165 170 175
ccg ggc ccc gcg cac gcc ttc cge gcg ctc tgec acc gcc
Ata AlagRryp Seraitbreu Cps &I &I Tyr Prla [&uaSdd kevAies Bhe Arg Al a
Leu %ag Thr Ala Gul8y G u 180 1851100 ccc ccg ccc
gcc ctc gcec tgg tcg ggt ccc gcc cca ggc aac agg tc&
6 r r y Pro a
hre Prepfle P RTEAN B Re BB A58 Mk oueh P B A o aac
cag ggt cac ggc tac cag gtg acc gcc gag ttg 672

Val Glu Arg Leu Ala Leu Ala Asp Ser Gly Arg Tyr Phe Cys Arg Val
130 135 140

lu Ser Arg His Gly Val
55 160

—

Phe Thr Gly Asp ? His Asp Arg Tyr ?

la
50

Arg Leu Arg Val Thr Ala Ala Pro Arg

Ile Val Asn lie Ser Val Leu
165 170 175

Pro Gly Pro Ala His Ala Phe Arg Ala Leu Cys Thr Ala Glu Gly Glu
180 185 190

Pro Pro Pro Ala Leu Ala Trp Ser Gly Pro Ala Pro Gly Asn Ser Ser
195 200 205

Ala é Leu Gin Gly Gin g His Gly Tyr Gln Val Thr Ala Glu Leu

ly
15 220

Pro Ala Leu Thr Arg Asp Gly Arg Tyr Thr Cys Thr Ala Ala Asn Ser
225 230 235 240

Leu Gly Arg Ala Glu Ala Ser Val Tyr Leu Phe Arg Phe His Gly Ala
245 250 255

Pro Gly Thr Ser Thr Leu Ala Leu Leu Leu Gly Ala Leu Gly Leu Lys
260 265 270

Ala Leu Leu Leu Leu Gly Ile Leu Gly Ala Arg Ala Thr Arg Arg Arg
(6)



Ala Ala Leu An dy Gn dy Hs @y Tyr Gn Val Thr
Ala Qu Leu 210 215 220 ccc gcg ctg acc cgc gac ggc
cgc tac acg tgc acg gcg gcc aat agc 720 Pro Ala Leu
TBT5 Arg Asp Gy A89 Tyr Thr Cys T8 Ala Ala Asn Ser
225 230 235 240 ctg ggc cgc gcc gag gcc agc gtc tac

| Leu ASBA‘FES gélf V%/g?’r ”LAéH %%CP&S ropg% Lelé@ ﬂm@ﬁzﬁsaz%u
g

255 ccc gga gé cca get ttc tac aaa gtg gtt gat

atc cag gca gag 816 Pro Ay Asp Pro Ala Phe Leu Tyr
Glu SerLysn Vet GVialAsidpuldee GinnMeAl SerCPeb 266 G26%Hi2Mn ccc aaa
305 tct tgt gadlhaa act cac ac3l& gc cca ccg tg@lcca gca

cct 864 Pro Lys Ser Cys Asp Lys Thr Hi's Thr Cys Pro

Pro 275 28 aa,ct ggg gga
Lew Propfe S C é}@m@ A gor erodis 428 3% o912 78,
Leu Leu @y Pro Ser Val Phe Leu Phe"Pro Pro Lys
Pro Lys 290 295 300 gac acc ctc atg atc tcc cgg acc
lle Hlmﬁtsgﬂ?Lgsc aca tgc gtg gtg gtg 960 Asp Thr Leu Met
: Ile Arg Thr Pro Au Val Thr Cys Val Val Val 305
310 315 320 gac gtg agc cac gaa gac cct gag gtc aag
tetc aac tgg tac gtg gac 1008 Asp Val Ser H's Au Asp
éqo G u Val Lys Phe Asn Trp Tyr Val Asp 325 330 335
@y¥s gtg gag gtg cat aat gcc aag aca aag ccg cgg gag
213> dapifoaralt Seud@®6 Gy Val Gu Val H's Asn Ala Lys Thr
220> Lys Pro Arg Qu Qu Gn Tyr 340 345 350 aac agc acg

t g G t acc gtc ctg cac cag gac
228 f@giﬁg%% 8%Qgsfh$%§§$4§r§“&a Val Ser Val Leu Thr Va
400> ljeu H's G n Asp
agaattccac catsgagggg tccctccaac tc 32

NN
—_—— —
nN— o
AV VA4

2
2
2

210> 6

211> 32

<212> DNA

213> Artificial Sequence

220>
223> PCR primer of mouse Siglec-15 cDNA

<400> 6 '
cgecegcteea gttatttctc atggtgaate ac 32

210> 7

Q11> 22

<212> DNA

213> Artificial Sequence

220>
<223> PCR primer of mouse Siglec-15 cDNA

<400> 7 .
tcaggctcag gagtccaatt at 22

8

23

DNA

<213> Artificial Sequence

<2200
<223> PCR primer of mouse Siglec-15 cDNA

NN\
rororo
—_ i
N —O
VAV Ve



<400

getctag

— ot —
LN — O
AV Ve Vo Ve

2
2
2
2

AN\

<2207
223>

<400>

355 360 365 tgg ctg aat ggc aag gag tac aag tgc aag
gtc tcc aac aaa gcc ctc 1152 Trp Leu Asn Ay Lys Qu
Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu 370 375 380
Eca gcc ccc atc gag aaa acc atc tcc aaa gcc aaa ggg

00 Pro Ala Pro Ile Qu Lys Thr Ile,Ser
ﬂgg%ﬁﬁtéﬁé'%ﬁy Gn Pro Arg 385 390 395 400 gaa %%a

cag gtg tac acc ctg ccc cca tcc cgg gag gag atg acc
8ag 1248 du Pro Gn Val Tyr Thr Leu Pro Pro Ser Arg
Bu Ju Met Thr Lys 405 410 415 aac cag gtc agc ctg
tc aaa ggc ttc tat ccc agc gac 1296. Asn
%Hf\;ﬂﬁlé&gﬁueﬁ]@& Thr Cys Leu Val Lys @y Phe Tyr Pro
Ser Asp 420 425 430 atc gcc gtg gag tgg gag agc aat

DOGCERY FreHe Q@anﬁ@@ saépectﬁsﬁ cBpg 134.4 lle Ala Val Gu
Trp G u Ser Asn Pro du Asn Asn Tyr Lys 435

0 445 (17) acc acg cct ccc gtg ctg gac tcc gac ggc

240
attteasgea 8iiBastkoct €@eeacat agc 1392 Thr Thr Pro Pro Val28 eu

<2107
2115
212
213

<2207
<223>

<400>

Asp Ser Asp Gy Ser Phe Phe Leu Tyr Ser 450 455 460
f0 ctc acc gtg gac aag agc agg tgg cag cag ggg aac
gic ttc tca 1440 Lys Leu Thr Val Asp Lys Ser Arg Trp
B Gn Ay Asn Val Phe Ser 465 470 475 480 tgc tcc
dttgfimigl Sgnueyag get ctg cac aac cac tac acg cag aag
agc 1488 Cys Ser Val Met Hs Qu Ala Leu His Asn Hi s

Tl e PRI B, L 0

aaa o @y Lys

aagaagttca tcaggcacca gt 22

NN\
| Kl =ve]
AVAVave

2
2
2
213>

<2207
223>

<400>

11

22

DNA

Artificial Sequence

PCR primer of mouse L32 ribosomal protein cDNA
11

ctitgacattg tggaccagega ac 22

— ot — s

wh—O
AV VA VA Vg

2
2
2
2

ININNN

<220
223>

<400>

12
28
DNA
Artificial Sequence

Detection probe of mouse L32 ribosomal protein cDNA
12

aaacccagag gcattgacaa cageggtec 28

NN
PO PO N PO
———t—
LW — O
VNN

<220,
223>

<400>

13
22
DNA
Artificial Seauence

PCR primer of mouse cathepsin K cDNA
13

gecatctttc cagttttaca gc 22



500 <210> 28 <211> 503 <212> PRT <213> Artificial
Sequence <220> <223> Fc-fused nouse Siglec-15 peptide
<400> 28 Met Qu Gy Ser Leu Gn Leu Leu Ala Cys Leu
Ala Cys Val Leu Gn 15 10 15 Mt Gy Ser Leu Va
<2107 Ug¢s Thr Arg Arg Asp Ala Ser Ay Asp Leu Leu 20 25 30
211> £2n Thr Gu Ala H's Ser Ala Pro Ala Gn Arg Trp Ser
E%}%g .fG'n'|X?I 35 40 45 Pro Ala Qu Val Asn Ala Qu Ala
VS P APEIUANS val Leu Pro Cys 50 55 60 Thr Phe Thr
<920> H's Pro His Arg Hi's Tyr Asp Ay Pro Leu Thr Ala Ile
223> GBR7Eidér 8O modsedcAmgpSerK @yAG u Pro Tyr Ala Ay Pro
Gn Val Phe Arg Cys Thr 85 90 95 Ala Ala Pro Gy Ser
<400> G4u Leu Cys G n Thr Ala Leu Ser Leu His Gy 100 105
gttettalfe Y4cgeasike? ABg Leu Leu Gy Asn Pro Arg Arg Asn Ay
Leu Ser Leu Arg 115 120 125 Val du Arg Leu Ala Leu

<210> Alsa Asp Ser Gy Arg Tyr Phe Cys Arg Val 130 135 140
211> (88) G u Phe Thr Ay Asp Ala H's Asp Arg Tyr G u Ser
212) ANg H's Ay Val

<213> Artificial Sequence

220>

223> Detection probe of mouse cathepsin K cDNA

<400> 15

atgtgaacca tgcagtgtte gteetese 28
<210> 16

211> 22

<212> DNA

<213> Artificial Sequence

220>

<223> PCR primer of mouse TRAP cDNA

<400> 16

gaacttcccc agecccttact ac 22
<2100 17

211> 21

<212> DNA

<213> Artificial Sequence

220>

<223> PCR primer of mouse TRAP cDNA

<400, 17 ,

aactgctttt tgagccagga ¢ _ 21
<210> 18

211> 26

<212> DNA

213> - Artificial Sequence

2207

223> Detection probe of mouse TRAP cDNA

<400 .18

tteccagtca gcagcccaaa atecct : 26
<210> 19

Q11> 774

(9)



145 150 155 160 Arg Leu Arg Val Thr Ala Ala Pro Arg
Ile Val Asn Ile Ser Val Leu 165 170 175 Pro Ay Pro
Ala Hs Ala Phe Arg Ala Leu Cys Thr Ala Au Ay Qu
0 185 190 Pro Pro Pro Ala Leu Ala Trp Ser Gy Pro

sam,%rcghgy Asn Ser Ser 195 200 205 Ala Ala Leu @n
n y Hs Ay Tyr Gn Val Thr Ala Au Leu 210

215 220 Pro Ala Leu Thr Arg Asp Gy Arg Tyr Thr Cys

220> Thr Ala Ala Asn Ser 225 230 235 240 Leu Gy Arg Ala
221> gﬂsu Ala Ser Val Tyr Leu Phe Arg Phe Hs Ay Al a 245
222> $Bp. 584 pro Gy Asp Pro Ala Phe Leu Tyr Lys Val Val

<400> % lle Gn Ala Gu 260 265 270 Pro Lys Ser Cys Asp

atg gag {I’% ct"c" taa E gE)i] ' %% &{Pro %ES ?g

Met Glu Veul€Lh %EJ e

1 Pro Lys5Pro Lys 290 2950300 Asp Ile Ser
Arg Thr Pro GI u Val Thr Cys Val VaI VaI 305 310 315

atg gea 6, i 3&13 4848ac ALh Reozadl gat\Velle Lics Phe %sn

Met Gly ” éﬁ?ds%ﬁa S@rycl\yaéspdqy Vﬁl H s Asn
Ala ys Thr Lys Pro g dududa nOTyr 340 345 350

aac acaAmB R cathhgtT¥éc A8 g¥@lcayYaec MRl atlelhg ELyVaI u

Asn ThrHiis KGianHiAsper BRHEPEEAIB36%n A epr ebrARt Gnyvdys G u
L3fs Cys Lys Val 8&r Asn Lys Al a 4seu

NN
~No N
[ZS) o]
NN

ccc gcg gag gtg aac gcg gag gct gec gac 8cg gcg gtg ctg cce tae 192
Pro Ala Glu Val Asn Ala Glu Ala Gly Asp Ala Ala Val Leu Pro Cys
50 55 60

acc ttc acg cac ccg cac cgC cac tac gac BgE cCE Ctg acg gcc atc 240
Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala |le

65 70 75 80

{88 ceCc tce gec gag ccg tac gcg gec cceg cag gtg ttc cec tec acc 288
Trp Arg Ser Gly Glu Pro Tyr Ala Gly Pro GIn Val Phe Arg Cys Thr

85 90 95
8Cg BCE CCE g8C agC gag ctg tec cag acg gcg cig agc ctg cac gec 336
Ala Ala Pro Gly Ser Giu Leu Cys GIn Thr Ala Leu Ser Leu His Gly
100 105 , 110
cgc ttc cec cte ctg gec aac ccg cgc cgc aac gac cteg tce ctg cac 384
Arg Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125
gtc gag csc ctc gcc cte gcg gac agc gec cgc tac ttc tegc cgc gtg 432
Val Glu Arg Leu Ala Leu Ala Asp Ser Gly Arg Tyr Phe Cys Arg Val
130 135 140

gag ttc acc ggc gac gcc cac gat cec tat gag agt cec cat ggg gte 480
Glu Phe Thr Gly Asp Ala His Asp Arg Tyr Glu Ser Arg His Gly Val

145 150 155 160

cet cte cgc gtg act get gceg cce cgg atc gtc aac atc tcg gtg cte 528
Arg Leu Arg Val Thr Ala Ala Pro Arg lle Val Asn Ile Ser Val Leu

165 170 175
CC8 g8C ccC gCcg cac gcc ttc cec gcg ctc tec acc gec gag gge gag 576
Pro Gly Pro Ala His Ala Phe Arg Ala Leu Cys Thr Ala Glu Gly Glu
180 185 180
CCC CCg cCC 8cc ctc gcc tgg tcg get ccc gcc cca ggC aac age tcc 624
Pro Pro Pro Ala Leu Ala Trp Ser Gly Pro Ala Pro Gly Asn Ser Ser
195 200 205 _
gct gcc ctg cag g cac gsc tac cag gtg acc egcc gag ttg 672

Ala Ala Leu Gin Gly GIn GIy His Gly Tyr GIn Val Thr Ala Glu Leu
(10)



370 375 380 Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys
Ala Lys Gy Gn Pro Arg 385 390 395 400 (19) GQu Pro
Gn Val Tyr Thr Leu Pro Pro Ser Arg Qu Gu Met Thr
210Lys 405 410 431% Asn G n Val 8gr Leu Thr Cys Leu Va
Lys Gy Phe Tyr Pro.Ser Asp 420 425 430 Ile A a Val
cce gceF e Tep c BaSaec Asn 1GF yacG tecPace @aiersnalngac Tyr [Y6
Pro Alagbey Ao AngAse fhy ArgrTyprigr % Unl Aledladpn %ﬁ,@ Asp Gy
225 ger phe Phédleu Tyr Ser 450 455 460 Lys E8Y% Thr val

cte g 228 e Va@c TP t% g CGK_%/C @E"cé@'gg&:@?c Ser 7485
Leu Glcy:;% %ggﬁﬁilaéﬁ %‘PrTy gﬁ_eu“g&e S Pk Hi Ay gy H s isn
H's Tyr 2d4fr G n Lys Ser2:85 490 495 Le@gsSer Leu Ser
Pro Ay Lys 500 <210> 29 <211> 35 <212> DNA <213>
ccc g8aArtificial Sequence <220> <223> PCR priner of hdifn
PrOGlySiglec-15 cDNA <400> 29 attaagcttc accat ggaaa

agtccatctg gctgc 35 <210> 30 <211> 30

210> 20
211

258
<212> PRT
<213> Mus musculus
<400> 20 |
h{let Glu Gly Ser %eu Gln Leu Leu Ala (13365 Leu Ala Cys Val Ii(sau Gin

Met Gly Ser Leu Val Lys Thr Arg Arg Asp Ala Ser Gly Asp Leu Leu
20 25 30

Asn Thr Glu Ala His Ser Ata Pro Ala GIn Arg Trp Ser Met GIn Val
35 40 45

Pro Ala Giu Val Asn Ala Glu Ala Gly Asp Ala Ala Val Leu Pro Cys

Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala lle
65 70 . 75 80

Trp Arg Ser Gly Giu Pro Tyr Ala Gly Pro GIn Val Phe Arg Cys Thr
85 80 . 95

Ala Ala Pro Thr Ala Leu Ser Leu His Gly

In
05 110

—

Ser Glu Leu Cys ?

Arg Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125

Arg Leu Ala Leu

Val ? Asp Ser Gly Arg Tyr Phe Cys Arg Val

— >

Phe Thr Gly Asp His Asp Arg Tyr Ser Arg His Gly Val

160

—c
—t >
—
o —
oc

Arg Leu Arg Val Thr Ala Ala Pro Arg |le Val Asn lle Ser Val Leu
(11)



<212> DNA <213> Artificial Sequence <220> <223> PCR
pri mer of human Siglec-15 cDNA <400> 30 agtggatcct
cacggtgagc acatggtggc 30 <210> 31 <211> 20 <212> DNA
<213> i ficial Sequen%ﬁ <220> <223> PCR pri mer of
human ?ié epsin K cDNA 172400> 31 ccgcadtmat gacacccttt
20 (20) <210> 32 <211> 20 <212> DNA <213>

Pro GIy'A{"rfoI Aichad Aﬁ?‘PH@rA?? AIE%%QTyEZﬂ{?APCBHPE l{Of hurran
cat hegilsi n K cDNA 2 "aaggcatt ggn tcat gt agcc 20
<210> 33 <211> 28 <212> DNA <213> Artificial Sequence

Pro Pro 5;0 Ala Leu Ala Trp SeB Gly Pro Ata Pro gég Asn Ser Ser

Ala Ala Leu GIn Gly GIn Gly His Gly Tyr GIn Val Thr Ala Glu Leu
210 215 220

Pro Ala Leu Thr Arg Asp Gly Arg Tyr Thr Cys Thr Ala Ala Asn Ser
225 230 235 240

Leu Gly Arg Ala Glu Ala Ser Val Tyr Leu Phe Arg Phe His Gly Ala

245 250 255
Pro Gly
Q210> 21
<211> 55
<212> DNA
<213> Artificial Sequence
<220>
<223> PCR primer of soluble mouse Siglec-15 cDNA
<400> 21 |
geggacaagt ttgtacaaaa aagcaggctt caccatggag gegtccetee aacte 55
210> 22
<211> 55
<212> DNA
213> Artificial Sequence
220>
<223> PCR primer of soluble mouse Siglec—15 cDNA
<400> 22
geggaccact ttgtacaaga aagctgggtc tccgeggece ccgtggaage ggaac 55
210> 23
<211> 20
<212> DNA
213> Artificial Sequence
220> '
<223> Sequencing primer of soluble mouse Sigiec-15 cDNA
<400> 23
tecgtgaagg tecagegcag 20

(12)



<210
211
<212
213>

<2207
223>

<4005

<223> Detection probe of human catheprin K cDNA
<400> 33 tcagggtcag tgtggttcct gttgggct 28
<211> 20

<212> DNA <213> Artifici al
s£23> PCR primer of human TRAP cDNA <400> 34
¢t gtcctggc tcaagaaaca 20
BIRAL3> Artificial

Sequence

<210> 36 <211> 28

cctcegectgg tceeete

<220
<221
222>

<400>
ateg gag geg
Met Glu Gly

1

atg
Met

aac
Asn

ccc
Pro

acc
Thr
65

teg
Trp

gag

gea
Gly

aCa
Thr

gce
Ala
50

tfc
Phe

cec
Arg

ttc
Phe

tc gag

Glu
130

ttc

25
891
DNA

Artificial Sequence

SeReiE e bf s
24

R
C

His-tagged mouse Siglec-15 cDNA

CDS

(1).. (891)

25

tce
Ser

gag
Glu
35

gag
Glu

acg
Thr

tcg
Ser

ccg
Pro

CEC
Arg
115

CEC
Arg

daCcC

tce
Ser

ctt
Leu
20

ctc
Leu

gEC

cte
Leu
5

gte
Val

cac
His

aac
Asn

cce
Pro

C gag

Glu
85

agce
Ser

ctg
Leu

caa
Gin

daa
Lys

agt
Ser

cac
His
70

CCE
Pro

¢ ctg

Leu

gcc

ctc
Leu

act
Thr

gag
Glu
55

cgc
Arg

tac
Tyr

ctg
Leu

Cc aac

Asn

gcg
Ala
135

cac

cte
Leu

aga
Arg

C CCg

tgc
Cys

ccg
Pro
120

gac
Asp

gat

gcc
Ala

aga
Arg
25

BCE Cag

Ala

o0
oO—50
[ 3 o B 10

cgc
Arg

agc g8cC

Ser

Cec

tge tig
Cys Leu
10

gac gct
Asp Ala

C gac 8cg

Asp Ala

gac ggg
Asp Gly
75

C CCg Ca

g
Pro Gin
90

ace gce
Thr Ala

cec aac
Arg Asn

gc cgc
Gly Arg

tat gag

PuRG 1 B

tce
Ser

tgg
Trp

gcg
Ala
60

ccg
Pro

gtg
Val

cte
Leu

gac
Asp

tac
Tyr
140

agt

(13)

c tat

Cys

geg
Gly

fcc
Ser
45

agce
Ser

Sequence

<210> 35 <211> 20
<220> <223> PCR pri ner of
Autrdinc iBRARaeddid  <400> 35 ccat agt gga agcgcagata 20
<212> DNA <213> Artificial
r obe .of

<210> 34
<220>

<212> DNA

Sequence

h%ﬁggnmﬁAP cDNA <400>

<210> 37

gte
Val

gat
Asp
30

atg ca

Met

cte
Leu

aceg
Thr

cgc
Arg

cte
Leu
110

fcc
Ser
tec
Cys

cat

ctc
Leu
15

ctg
Leu

Gln

cce
Pro

c
Ala

tec
Cys
95

cac
His

ctg
Leu

cgc
Arg

[:4:44

gte

17

48

96

144

192

240

288

336

384

432

480



(21) <211> 20 <212> DNA <213> Artificial Sequence
<220> <223> PCR prinmer of human Siglec-15 cDNA <400>
37 cagccaccaa catccatttc 20 <210> 38 <211> 20 <212>

<213> Artificial Sequence <220> <223> PCR priner
Glu Phegﬁ‘le h%ﬁ‘agspsq\ dEs 18 AprA YT &%go&ersmcw Ehayel
45 aatgcgtgta <210> 39 <> 28 <212> <213>

J-dt ) . bo

cet cteAlekl diLh@l gcEREERE g5%18> tT %ﬁt@%ﬁ;&;éﬁo%%ro

Arg Leunrgeve ISTiH &Fa %5a @PgVXrgq | SAZnapga 0| gFcagt 81@{313
ggctt ggebi28 <210> 40 <9201> 22 <212> IPNA <213>
Artificial Sequence

CCE g8C ccc gcg cac gee ftc cec gee ctc tec acc gecc gag geg gag 576

Pro Gly Pro Ala His Ala Phe Arg Ala Leu Cys Thr Ala Glu Gly Glu
180 185 190

ccc ccg ccc gce ctc gee tge tcg get ccc gec cca gec aac age icc 624
Pro Pro $5g Ala Leu Ala Trp 386 Gly Pro Ala Pro gég Asn Ser Ser

gct gcc ctg cag gsc
Ala é{g Leu GIn Gly

3 o

t cac gec tac cag gtg acc gcc gag ttg 672
g His Gly Tyr Gin ggé Thr Ala Glu Leu ‘

CCC gcg cte acc CBC gaCc BBC CEC tac acg tec acg gce gcc aat age 720
Pro Ala Leu Thr Arg Asp Gly Arg Tyr Thr Cys Thr Ala Ala Asn Ser
225 230 235 240

ctg gBC C8C gcc gag gcc agc gic tac ctg ttc cec ttc cac ggc gec 768
Leu Gly Arg Ala gig Ala Ser Val Tyr %gg Phe Arg Phe His gé% Ala

ccc gga gac cca gct tic tteg tac aaa gtg gtt gat atc gaa gst cagt 816
Pro Gly Asp 288 Ala Phe Leu Tyr %gg Val Val Asp Ille g}g Gly Are

jeplp]

geg get aag cct atc cct aac cct ctc ctc ggt ctc gat tct acg cgt 864
Gly Gly %¥g Pro lle Pro Asn 558 Leu Leu Gly Leu égg Ser Thr Arg

acc ggt cat cat cac cat cac cat tga ' 891
ly His His His His His His
290 295

0> 26

1> 296

2> PRT

3> Artificial Sequence

223> His-tagged mouse Siglec-15 peptide
<400> 26

¥et Gilu Gly Ser %eu Gin Leu Leu Ala ?as Leu Ala Cys Val %gu Gin

Met Gly Ser Leu Val Lys Thr Arg Arg Asp Ala Ser Gly Asp Leu Leu
20 25 30

Asn Thr Glu Ala His Ser Ala Pro Ala Gin Arg Trp Ser Met Gin Val
35 40 45

Pro Ala Glu Val Asn Ala Glu Ala Gliy Asp Ala Alé Val Leu Pro Cys
(14)



Thr
65

Trp

Ala

Arg

Val

— D

Arg
Pro
Pro
Ala
Pro
. 225
Leu
Pro

Gly

Thr

<220> <223> PCR prinmer of human L32 ribosomal protein
cDNA <400> 40 gagatcgctc acaatgtttc ct 22 <210> 41
<211> 22 <212> DNA <213> Artificial Sequence <220>

50<223> PCR primgr of human L32gpi bosomal protein cDNA
<400> 41 gatgccagat ggcagttttt ac 22 <210> 42 <211>
27 <212> DNA <213> Artificial Sequence (22) <220>

Phe<3beHi predtis dreptisberobsmhihaRredgu dhbddande protein
cDNA  <4005042 accgcaaagc E%tcgtggaa agagéWg 27 <210>
43 <211> 780 <212> DNA <213> Honp sapi ens <220>

Aré%@ﬂ%lgg?u Y8247 A1B)Gly 56708@% Val Phe Arg ggs Thr

Thr Ala Leu Ser Leu His Gly

Ala Pro G In
1 05 110

y Ser Glu Leu Cys G
00 1

Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125

Arg Leu Ala Leu Asp Ser Gly Arg Tyr Phe Cys Arg Val

la
35 140

—o
— T

Phe Thr Gly Asp His Asp Arg Tyr

— >
-

Ser Arg His Gly Val
160

Leu Arg Val Thr Ala Ala Pro Arg Val Asn lle Ser Y?é Leu

Leu Cys Thr Ala

Gly Pro Aila His Ala Phe Arg ? Gly Glu

180

—

Pro Pro Ala Leu Afa Trp Ser Gly Pro Ala Pro Gly Asn Ser Ser
195 200 205

Leu Gin Gly Gin His Gly Tyr Gin Val Thr Ala Glu Leu

220

N>
—
o
ro oo
— p—
(2512

Ala Leu Thr Arg Asp Gly Arg Tyr Thr Cys Thr Ala Ala Asn Ser
230 235 240

Gly Arg Ala Glu Ala Ser Val Tyr Leu Phe Arg Phe His Gly Ala
245 250 255

Gly Asp Pro Ala Phe Leu Tyr Lys Val Val Asp lle gl Gly Arg

260 265

Gly Lys Pro lle Pro Asn Pro Leu Leu Gly Leu Asp Ser Thr Arg
275 _ 280 285

Gly His His His His His His
290 295

(15)



<220> <221> CDS <222> (1) .. (780) <400> 43 atg gaa
aag tcc atc tgg ctg ctg gcc tge ttg gcg tgg gtt ctc
ccg 48 Met GQu Lys Ser Ile Trp Leu Leu Ala Cys Leu
a Trp Val Leu Pro 1 5 10 15 aca ggc tca ttt gtg aga
<2102 aaa ata gat act acg gag aac ttg ctc 96 Thr Gy
ég};; ? Phe Val Arg Thr Lys Ile Asp Thr Th{ G u Asn Leu
ac aca gag gtg cac agc tcg cca gcg cag
@ ngf.§8%2§g§@g%§ cag gtg 144 Asn Thr du Val H's Ser
<220> Ser Pro Ala Gn Arg Trp Ser Met G n Val 35 40 45 cca
223> Recusgagnogssy Saglecgtiyc@ilg geca gge gac geg gea gtg ctg
ccc tgc 192 Pro Pro Qu Val Ser Ala u Ala Ay Asp
<220> Ala Ala Val Leu Pro Cys 50 55 60 acc ttc acg cac ccg
<221> @RC cgc cac tac gac ggg ccg ctg acg gcc atc 240 Thr
222> Bhe [hr2)H s Pro H's Arg H's Tyr Asp Ay Pro Leu Thr
Ala Ile 65 70 75 80 tgg cgc gcg ggc gag ccc tat gcg
<400> ¥Hgc ceg_cag gt ttccct get 288 Trp Arg Ala Gy

atg gag £ aa 1: tBhestArggc Ala @8 90

l%/let GIu éS’ﬁ i y@ A{ﬁ E@i@gﬁ 55“ eCtyg,c a¢ aj. § gcg ctg
agc ctg cac ggc 336 AI Ala Arg Ay r du Leu Cys

atg gga @ cthretdl fallt &8F adLdaddodt Goy kP12 14 cOC ghtc

Met Gly &gg let d/adtigsglic AacAnc@scdca GEE AaAsgaeuadleg tcg ctg
cgc 2884 Arg Phe ArgdlLeu Leu Gy Asii Pro Arg Arg Asn

125 :
aac aca'%sag g%gu Ser Leu Argggclgl‘?agl%gc tegg tcc atg cag gtg 144
Asn Thr Glu Ala H|s Ser Ala Pro Ala Gin Arg Trp Ser Met GIn Val
35 40 45
CcC 8Cg gar gtg aac gcg gag gCt gec eac gce gce gtg ctg ccc tac 192
Pro Ala Glu Val Asn Ala Giu Ala Gly Asp Ala Ala Val Leu Pro Cys
50 55 60
acc ttc acg cac ccg cac cgc cac tac gac g8g ccg cte acg gcc atc 240
Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala |le
65 70 75 80
teg CBC tce gec gag ccg tac gce ggc ccg cag gte ttc cec tgc acc 288
Trp Arg Ser Gly Glu Pro Tyr Afa Gly Pro GIn Val Phe Arg Cys Thr
85 90 95
8Cg BCE CCg gBC asc gag ctg tec cag acg gcg ctg age ctg cac gec 336
Ala Ala Pro Gly Ser Glu Leu Cys Gin Thr Ala Leu Ser Leu His Gly
100 105 110
cgc ttc cec ctg ctg ggc aac cce cec cgc aac gac ctg tcc ctg cec 384
Arg Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 : 125
gtc gag cgc ctc gcc ctg gcg gac agc ggc cgc tac ttc tec cgc gtg 432
Val Glu Arg Leu Ala Leu Ala Asp Ser Gly Arg Tyr Phe Cys Arg Val
130 135 140
gag ttc acc gec gac gcc cac gat cec tat gag agt cec cat ggg gte 480 -
Glu Phe Thr Gly Asp Ala His Asp Arg Tyr Glu Ser Arg His Gly Val
145 150 155 160
cet cte cec gtg act gct gceg cce cge atc gtc aac atc tcg gtg ctg 528
Arg Leu Arg Val Thr Ala Ala Pro Arg Ile Val Asn !le Ser Val Ley
165 170 175
CCg BBC CCC gcg cac 8cc ttc cgc gcg ctc tgc acc gcc gag ggg gag 576
Pro Gly Pro Ala His Ala Phe Arg Ala Leu Cys Thr Ala Glu Gly Glu
180 185 - 190
ccc ccg ccc gee ctc gee tgg tcg get ccc gcc cca ggc aac agc tce 624

(16)



gtc gag cgc ctc gcc ctg get gac gac cgc cgc tac ttc
tgc cgc gtc 432 Val Gu Arg Leu Ala Leu Ala Asp Asp
Arg Arg Tyr Phe Cys Arg Val 130 135 140 gag ttc gcc
Pro Prd®¢o 93§ L@&cmértrpg%(? @lQCPrtoammeo B¢ A§|9‘3Se965‘ér990 gtc
4805 G u Phe Ala @y Asp Val H s288p Arg Tyr GQu Ser
Arg HIS dy Vval 145 150 155 160 (23) cgg ctg cac gtg
gct gcra@ég ﬁ $ #g gacctagpt casmate are sce agttggctg 578
Ala A @UL b Gly % @yalyy erPNZIAthM lydieuasn 11 e
21 er Val Leu 1 170 175 ccc gq ccg get cac gcc ttc

cce gef $%e 3ed E Egééca&tc 22996 Qigﬁaa Rl Ser o
Pro AldLay Hihe ﬁ% ey A rd %%raT Oy Rr %ﬁs %Ay éa u
225 180 185 19(30ccg ccg ccc gessctc gecc tgg tw@ ggc ccg

gcc ctg ggc aac agc ttg 624 Pro Pro Pro Ala Leu Ala

s gt 1 erisey gguce Jhee: St fmeviteont200 208

gtgaccgc672 AIaAI a ArgSer égArgGIuGly
ccc geddgac @oy dot SttbettgVade gl at2k0t 216 c%@%c@a@ag‘?t g ane
Pro Gl gdap rg AHecPhedieughae QQCVelg¥al aep ddg GlgtAlac®lugcc gcc
720 Z@DU Leu Pro Al a28%eu Thr His AsgiBy Arg Tyr Thr
a 225 230, 235 240 aac a C ctq gc %gc
t1768

i i B g g il A

Phe H s 245 250 255 ggc gcc agc ggg 780 Ay Ala Ser

gaa ct€lcye @0 gea cce tca gtc ttc ctc ttc ccc cca aaa ccc aag 912
Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
290 295 300 |

gac acc ctc atg atc tcc cgg acc cct gag gtc aca tegc gteg gteg gig 960
Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val

305 310 315 320

gac gtg agc cac gaa gac cct gag gtc aag ftc aac tegg tac gtg gac 1008
Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp

325 330 335
gec gte gag gte cat aat gcc aag aca aag CCE cgg gag gag cag tac 1056
Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr
340 345 350
aac agc aceg tac cgt gtg gic age gtc ctc acc gic ctg cac cag gac 1104
Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp
355 360 365
tgg ctg aat gegc aag egag tac aag tgc aag gtc tcc aac aaa gecc ctc 1152
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu
370 375 380

¢Ca gcc ccc atc gag aaa acc atc tcc aaa BCC aaa BEE Cag cCC Cga 1200
Pro Ala Pro [le Glu Lys Thr tie Ser Lys Ala Lys Gly Gin Pro Arg

385 390 395 400

gaa cca cag gteg tac acc ctg ccc cca tcc cge gag gag atg acc aag 1248
Glu Pro GIn Vai Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys

405 410 415
aac cag gtc agc ctg acc tgc ctg gtc aaa gec ttc tat ccc age gac 1296
Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp
420 425 430
atc gec gte gag tsg agc aat ggg cag ccg gag aac aac tac aag 1344
Ile Ata VaI Glu Trp GIu Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys
435 440 445

(17



<210> 44 <211> 260 <212> PRT <213> Honb sapi ens

<400> 44 Met Qu Lys Ser
Leu Pro

Ala Trp Va

Arg Thr
acc acg % CEf

rg gt [
Thr ZEBI\/@P e UNEVALD

Ay Asp Ala AI'd Vva

aag ctcHice AeOgdd $agPid bk t3y cad R
Lys Leu6Mir AQi 1 7&sp80ys JarpAdY §rAlGan @)

465 G n Val

tagc tccGtu
Cys SerASi

Ile Trp Leu Leu Ala Cys Leu

1510 15 Thr Gy Ser Phe Val
Lys lie Asp Thr Thr GQu Asn Leu Leu 20 25 30

Leu Pro

5

o

s BB BEGdCC Fito Akt tatAagr Trp 18r
& AsP Sy oeF PheyRhevigl BsrS&a G u Al a

0O 55 60 Thr Phe Thr
e T Al a e
E AT At

Phé/0Arg Cys Ala 83790 95 Ala Ala4gyg Ay Ser

gasa
i

Leu Al a

ctc tccled@ to® erePhwt Maatdd y Asp Val
Leu Ser Areg dirsPral §ly\Viads

s Gn Thr Ala Leu Ser

i

Le

uHs @Ay 100 105

CIE §2Q @acC 1Ca0 leF yacAiReEr a8 280y Ar 4488sn
E@ek\?"gﬁ'ﬁi ”quéé TﬁSTh@ﬁT” ¥ %&% Le% Al a

145

150 155 160

p Asp Arg Arg %yr Phe Cys Arg-val 130 135
His Asp Arg Tyr QG ygder

"Arg Leu His Va

Thr Aa Ala Pro Arg Ile Val Asn Ile Ser Val Leu 165

170 175
<210> 28
211> 503
<212> PRT
<213> Artificial Sequence
220>

<223> Fc-fused mouse Siglec-15

<400> 28
¥et Glu Gly Ser

Met Gly Ser Leu
20

Asn Thr Glu Ala
35

Pro Ala Glu Val
50

Thr Phe Thr His
65
Trp Arg Ser Gly

Ala Ala Pro Gly

100

Arg Phe Arg Leu
115

Val Giu Arg Leu
130

%eu Gln Leu Leu

Val

His

Asn

Pro.

Leu

Ala

Lys

Ser

Ala

His

70

Pro

Glu

Gly

Leu

Thr Arg

Ala Pro
40

Giu Ala
55

Arg His

Tyr Ala

Leu Cys

Asn Pro
120

Asp

Depfide

Ala Cys Leu Ala
_ 10

Arg Asp ‘Ala Ser
25

Ala GIn Arg Trp

Cys

Gly

Ser

45

Gly Asp Ala Ala
60

Tyr Asp Gly Pro
75

Gly Pro Gin Val
90

Thr Ala Leu

—

Are Arg Asn Asp

Ser Gly Arg Tyr
140

(18)

Val

Leu

Phe

Ser

Leu

125

Phe

Val Leu GIn

Asp Leu Leu
30

Met Gin Val

Leu Pro Cys

Thr Ala fle

80

Arg Cys Thr

95

Leu His Gly

0

Ser Leu Areg

Cys Arg Val



Pro Ser Pro Ala His Ala Phe Arg Ala Leu Cys Thr Ala
Gu dy Gu 180 185 190 Pro Pro Pro Ala Leu Ala Trp
Ser Ay Pro Ala Leu Gy Asn S er Leu 195 200 205 Ala
lu PheAllar Whd Ay ol S5eis Frsp MieaTyd GIuCEyr Wrs HE \GiFival Leu Val
45 Thr Ala 2105@15 220 du L&d Pro Ala Leu Th® Hi s Asp
Ay Arg Tyr Thr Cys Thr Ala Ala 225 230 235 240 Asn

Ser Le A Ser Tyr, u Phe Arg
Arg Leusfiis &EET%@' 42 ;”Erg Pél gw&l g@'f\@*? ge‘{ ot £910> 45
<211> 561> <212> DNA <213> Artifici al Sequence <220>
<223> PCR prinmer of soluble human Si gl ec-15 cDNA
Pro Glw<&0DA 8 gddgahaalyte Altagtacbmadhmddeddgdly Gdaccat ggaa
aagt 48kt ct ggct gc 56185<210> 46 <2113982 <212>
<213> Artificial Sequence <220> <223> PCR prinmer of

Pro Pr%E Rﬁ:agé_g 'ﬁg 1%1% erCG IJYSPFO 4%Qé£§§gsgg§%accact

t C "cccgc ggcgzg gg .52

—o

Ala A
2

la Leu GIn Gly Gin Gly His Gly Tyr GIn Val Thr Ala Glu Leu
10 215 220

Pro Ala Leu Thr Arg Asp Giy Arg Tyr Thr Cys Thr Ala Ala Asn Ser
225 230 235 240

Leu Gly Arg Ala Giu Ala Ser Val Tyr Leu Phe Arg Phe His Gly Ala
245 250 ' 255

Pro Gly Asp Pro Ala Phe Leu Tyr Lys Val Val Asp lle Gin Ala Glu
260 265 270

Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
275 280 285

Giu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
290 295 300

Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val Thr Cys Val Val Val
305 310 315 320

Asp Val Ser His Glu Asp Pro Gliu Val Lys Phe Asn Trp Tyr Val Asp
_ 325 330 335

Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr
340 345 350

Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin Asp
355 360 365

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys'VaI Ser Asn Lys Ala Leu
370 375 380

Pro Ala Pro lle Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
385 390 ' 395 400

(19)



(25) <210> 47 <211> 897 <212> DNA <213> Artificial
Sequence <220> <223> Hi s-tagged human Si gl ec-15 cDNA
<220> <221> CDS <222> (1) .. (897) <400> 47 atg gaa
aag tcc atc tgg ctg ctg gcc tgec ttg gcg tgg gtt ctc

Glu Pr@iﬁgb

act
Ser
Asn GInLai

cgc
Ser

lle AlaFH
CL1h

Al a

Thr Th Eﬁc
r 'PHe
45051 4

ggc

Lys LeuCHit
465

Cys Ser Val
Leu Ser Leu

29
35
DNA

NN
— —) —
N —=O
VNN

2
2
2

Met, G u s Ser.lie T eu Leu Ala Cys Leu
q‘?lply Itrhf_éﬁ“ é;/rg PIOS‘S,I%OErfSEP“abﬁl Yol T‘*%éy%tt gtg aga
aaa ata gat act acg dag aac ttg ct 896  Thr Ay
Phe Val Arg Thr Lys lie Asp Thr Thr GQu Asn Leu

26r 28u 36r (aadeadal dag QyOPHATy@YE SEQAGFA JCY cag
Y4y tcc atg cag4dbg 144 Asn The3@ u Val H's Ser
Pro Ala Gn Arg Trp Ser Met G n Val 35 40 45 cca

ad..gca g ac,gc a gtg ctg
RS %@r@g AT e dy Asp
Ala Val Leu Pro Cys 50 55 60 dcc ttc acg cac ccg
cgc cac tac gac ggg ccg ctg acg gcc atc 240 Thr
it Vb sePhAop Hies ASp ohiivli SerTRire PispLéd YyPser Leu Thr
Ile 65 70475 80 tgg cgc #dfy ggc gag ccc tat gcg
ccg cag gtg ttc cgc tgc get 288 Trp Arg Ala Ay
PrOASY Lyélser Gy 17D 1 ] gvé‘lly Ragev4Y Shqug’(r) Ala

Met His Glu Ala Leu His Asn His Tyr Thr Gin Lys Ser
485 490 495

Ser Pro Gly Lys
500

213> Artificial Sequence

<2207

<223> PCR primer of human Siglec-15 cDNA

<400> 29

attaagcttc accateggaaa agtccatcte gctge 35

210, 30
211> 30
12> DNA

213> Artificial Sequence

<223> PCR primer of human Siglec-15 cDNA

<400> 30

agtggatcct cacegteagc acatggtegc 30

31
20
DNA

—e a1
COrO—0
VAV VA VY

2
2
2
2

NN

<220,

Artificial Seguence

<223> PCR primer of human cathepsin K cDNA

<400> 31

ccgcagtaat gacacccttt 20

(20)



85 90 95 gcg gcg cgg ggc agc gag ctc tgc cag acg gcg

ctg agc ctg cac ggc 336 Ala Ala Arg Ay Ser Gu Leu

Cys Gn Thr Ala Leu Ser Leu His Ay 100 105 110 cgc
ttc cgg ctg ctg ggc aac ccg cgc cgc aac gac ctc tcg

ctg cgc 384 Arg Phe Arg Leu Leu Ay Asn Pro Arg Arg
g%}?; n Asp Leu Ser Leu Arg 115 120 125 gtc gag cgc ctc
{9125 ? ctg get gac %Iac cgc Zlgc tac ttc tgc cgc gtc 4ﬁ2
Gt a Leu a Asp Asp Arg Arg Tyr Phe
@ c@é'ﬁfﬁa@?"”ﬁg" 135 140 gag ttc gcc ggc gac gtc cat

<220> gac cgc tac gag agc cgc cac ggc gtc 480 du Phe Al a
<223> Q@ACR mxdpervaf huinan Asthepsigp AyEPNAG u Ser Arg His Ay Val

400> %5 150 155 160 <cgg ctg cac gtg aca gcc gcg ccg cgg
tc aac atc tcg gtg ctg 528 Arg Leu Hi s Val r
aaggca g% %aggtﬁrggcArg lie Val Asn lie Ser Val Leu 165 1

175 <ccc agt ccg get cac gcc ttc cgc gcg ctc tgc act
> O33c gaa ggg gag 576 Pro Ser Pro Ala His Ala Phe Arg
§A38a Leu Cys Thr Ala Qu Ay Qu 180 185 190 (26) ccg

. £ccC c ctc gcc tgg tcc ggc ccg gcc ctg ggc aac
> Y 'f‘tcg‘,jaggﬂqueﬁ’?eo Pro Pro Ala Leu Ala Trp Ser Ay Pro
¢o20> Ala Leu- @y Asn Ser Leu 195 200 205 gca gcc gtg cgg
223> ABGeGOn GIbbIBY HABin ERheNOR KRONLEA gL g acc gecc 672

Ala Ala Val Arg Ser Pro Arg Qu @y Hs Gy H s Leu
<400> \& Thr Ala 210 215 220 gaa ctg ccc gca ctg acc cat
tcagesipg tRjeeiiget 1BAteegel t gt acg gcc gec 720 du Leu Hho
Ala Leu Thr H's Asp Gy Arg Tyr Thr Cys Thr Ala Al a

34
20

DNA
Artificial Seaquence

<210
<211
<212
<213

NN
PPN
—t ot ek

WM — O
AVAVAVAYd

220>
<223> PCR primer of human TRAP cDNA

<400> 34
ctgtcctgec tcaagaaaca 20

<210> 35

211> 20

<212> DNA

<213> Artificial Sequence

220>
<223> PCR primer of human TRAP cDNA

<400> 35
ccatagtgsa agcgcagata 20

2 36
2 28
2 DNA
213> Artificial Sequence

220>
<223> Detection probe of human TRAP cDNA

<400> 36
teagaatgec gtgggctaceg tectgagt 28

NN\
rNN—o
VNNV

210> 37
(21)



225 230 235 240 aac agc ctg ggc cgc tcc gag gcc agc .

gtc tac ctg ttc cgc ttc cat 768 Asn Ser Leu Gy Arg

Ser u Ala Ser Val Tyr Leu Phe Arg Phe H s 245 250
211> #PS5 9ggc gcc agc ggg gac cca get ttc ttg tac aaa gtg
<212> [NAt gat atc gaa 816 dy Ala Ser Ay Asp Pro Al a Phe
213> Arufityul IS¢sueveé Val Asp Ile @ u 260 265 270 ggt cgt

ggg ggt aag cct atc cct aac cct ctc ctc ggt ctc gat
<2207 t 864 % Ay Lys Pro lle Pro Asn Pro Leu
<223 F?_ uPrangr @guhuﬂé'ib $é¥ecz1ﬁ50%0 285 acg cgt acc ggt cat
400> $At cac cat cac cat tga 897 Thr Arg Thr Ay Hs Hs
cagccacﬁascﬂcr?at'ﬂ' § His 290 295 <210> 48 <211> 298 <2124 PRT

<21 Awt|f|C|aI Sequence <220> <223> Hi s-tagge
hunan Si gl ec-15 peptide <400> 48 Met G u Lys Ser Ile.

2107 3 p Leu Leu Ala Cys Leu Ala Trp Val Leu Pro 1 5 10 15

%H; r Ay Ser Phe Val Arg Thr Lys Ile Asp Thr Thr GQu

{2135 N 99|§§Q“$9625 30 Asn Thr GQ.u Val H's Ser Ser Pro
a Gn

rp Ser et Gn Val 35 40 45 Pro Pro G u
<220> Val Ser Ala u Ala Ay Asp Ala Ala Val Leu Pro Cys
<223> BB B5meO of human Soglec-15 cDNA

<400> 38 )
cectcaagct aatgcetgta 20

10> 39

11> 28

12> DNA

13> Artificial Sequence

NN\

2
2
2
2

220>
<223> Detection probe of human Siglec-15 cDNA

<400> 39
aagaacaaag gccagtgcea ggctteec 28

2 40

2 22

2 DNA

<213> Artificial Sequence

<2207
<223> PCR primer of human L32 ribosomal protein cDNA

<400> 40
gagatcgctc acaatgtttc ct 22

NN
—_—— -
nN— O
VNN

2 41

2 22

2 DNA

213> Artificial Seguence

220> _
{223> PCR primer of human L32 ribosomal protein cDNA

<4000 41
gatgccagat ggcagttttt ac _ 22

NN\
— ot ——
nN—=OoO
AVA VA Ve

42

27

DNA

Artificial Sequence

ANINANAN
(AN ACN Y N)
—_ e —
Lro— o
AV VA Va vy

(22)



Thr Phe Thr H's Pro Hs Arg H's Tyr Asp Gy Pro Leu

Thr Ala lle 65 70 75 80 Trp Arg Ala Ay G u Pro Tyr

Ala Ay Pro Gn Val Phe Arg Cys Ala 85 90 95 (27) Al a
2205 Ala Arg Ay Ser Qu Leu Cys An Thr Ala Leu Ser Leu

B Wi A AL P B 18 L 0,

<400> 49 Leu Ala Leu Ala Asp Asp Arg Arg Tyr Phe Cys Arg
accgcaé\é%b ca30etkdfa ddfkctld u Phe Ala Gy Asp Val His Asp Arg
GQu Ser Arg Hs dy Vval 145 150 155 160 Arg Leu

HIS Val Thr Ala Ala Pro Arg lie Val Asn Ile Ser Val
Q2102 8y 165 170 175 Pro Ser Pro Ala His Ala Phe Arg Ala

g%}‘zg Cys Thr Ala Gu Ay Gu 180 185 190 Pro Pro Pro

/ Ala Trp Ser Ay Pro Ala Leu Gy Asn Ser Leu
@18 18 0?88'@%5 Ala Ala Val Arg Ser Pro Arg Au Gy His

@y H's Leu Val Thr Ala 210 215 220 du Leu Pro Ala
<2202 Leu Thr H's Asp Gy Arg Tyr Thr Cys Thr Ala Ala 225
2212 2‘33 Zég 240 Asn Ser Leu Gy Arg Ser Qu Al a Ser Val
222> 1} (480Phe Arg Phe Hi's 245 250 255 Ay Ala Ser Gy
¢220> Asp Pro Ala Phe Leu Tyr Lys Val Val Asp lie Gu 260
¢221> B8 270 Ay Arg Gy Ay Lys Pro lle Pro Asn Pro Leu
<222> LdAv. .Arg0lLeu Asp Ser

<400> 43
ate gaa aag tcc atc tge cte ctg scc tec tte gceg teg gtt ctc cceg 48
¥et Glu Lys Ser éle Trp Leu Leu Ala %s Leu Ala Trp Val Iigu Pro

aca ggc tca ttt etg aga act aaa ata gat act aceg gag aac tte ctc 96
Thr Gly Ser Phe Val Arg Thr Lys |le Asp Thr Thr Glu Asn Leu Leu
20 25 30
aac aca gag gtg cac agc tcg cca gcg cag cgc tge tcc atg cag gte 144
Asn Thr Giu Val His Ser Ser Pro Ala Gin Arg Trp Ser Met Gin Val
35 40 45
¢cca ccc gag gte agc gcg gag gca gEBC gac EcE Bca gtg ctg ccec tge 192
Pro Pro Glu Val Ser Ala Glu Ala Gly Asp Ala Ala Val Leu Pro Cys
50 55 60

acc ttc acg cac ccg cac cg¢ cac tac gac geg ccg ctg acg gecec atc 240
Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala lle

65 70 75 80

t8g cBC gcg gec gag ccc tat gcg gec ccg cag gte ttc cgc tegc gct 288
Trp Arg Aia Gly Giu Pro Tyr Ala Gly Pro GIn Val Phe Arg Cys Ala

85 90 95
BCE ECE CEE EEC agc gag ctc tgC cag acg gcg ctg agc ctg cac gac 336
Ala Ala Arg Gly Ser Glu Leu Cys GIn Thr Ala Leu Ser Leu His Giy
100 105 110
cgc ttc cge ctg ctg gec aac ccg cec cgc aac gac ctc tcg ctg cac 384
Arg Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125
gtc gag cgc ctc gcc ctg get gac eac cgc cge tac ttc tgc cec gtc 43?
Val Glu Arg Leu Ala Leu Ala Asp Asp Arg Arg Tyr Phe Cys Arg Val
130 135 140

gag ttc gcc ggc gac gtc cat gac cec tac gag agc cgC cac gec gtc 480
Glu Phe Ala Gly Asp Val His Asp Arg Tyr Glu Ser Arg His Gly Val

145 150 155 160

(23)



ceg
Arg

cce
Pro

cce
Pro

>0
IS

275 280 285 Thr Arg Thr Ay His His Hs Hs Hs H s
290 295 <210> 49 <211> 1518 <212> DNA <213>
Artificial Sequence <220> <223> Fc-fused hunan

cte 3 5@'\%% §§ ? Gk Cﬁg éﬁ 5
Leu(Hfgl\%§ Tre 4R L A0 p ?6} é% gt e s Bl Ctg Gec
tgc ttgiggcyg tgg gtt LsSer lie
Trp Leu Leu Ala Cys Leu AIa Trp VaI Leu Pro 15 10 15
agt cCacceeet tic scg gagga:tadgc dad @|mragagagegagds acy kg
Seé@ N?E dlict &l agghe &;Lels&ws e Ma|GlAr@IyT&ku Lys Ile
r Thr Qu Asn u Leu 20 25 ﬂ@ aac aca gag gtg

ccg%E HCctcCeLcChéE ¢ (,gg E%ck L % gt g
Pro A% AlarL Nlavﬁ% éﬁnaqug % Tr IO
NB6 G n Val 35 400m5 cca ccc gaqogtg agc gcg gag gca
C gac gcg gca gtg ctg ccc tgc 192 Pro Pro Gu Va
AIa

acg gcc atc 2

&by é%l@'léé}% de&d badcThgaklaggg ccg ctg
Thr Phe Thr &P s Pro HIS Arg H's Tyr

a gcc é@ ag E%;gamlgac Aag oyalgtigeaccPeas Cys & 55
8! ¢ Yec ré?cé

gaa cte AP &chyctlr &oclest Zhy ef¥ @ed It8c ace tet ace gcc ece 720
Glu Leu Pro Ata Leu Thr His Asp Gly Arg Tyr Thr Cys Thr Ala Ala
225 230 235 240
aac agc ctg ggc cgc tcc gag gcc age gic tac cteg ttc cge ttc cat 768
Asn Ser Leu Gly Arg Ser Glu Ala Ser Val Tyr Leu Phe Arg Phe His
245 250 _ 255

g8C BCC agc geg 780
Gly Ala Ser Gly

260
<210> 44
<211> 260
<212> PRT
<213> Homo sapiens
<400> 44
¥et Giu Lys Ser éle Trp Leu Leu Ala ?58 Leu Ala Trp Val %gu Pro

Thr
Asn
Pro
Thr
65

Trp

Ala

Gly Ser Phe Val Arg Thr Lys lle Asp Thr Thr Glu Asn Leu Leu
20 25 30

Thr Glu Val His Ser Ser Pro Ala GIn Arg Trp Ser Met Gin Val
35 40 45

Pro Glu Val Ser Ala Glu Ala Gly Asp Ala Ala Val Leu Pro Cys
50 55 60

Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala Ile
70 75 80

Arg Ala Gly Glu Pro Tyr Ala Gly Pro GIn Val Phe Arg Cys Ala
85 90 95

Thr Ata Leu Ser Leu His Gly

Ala Arg Gly Ser Glu Leu Cys Gin
1 105 110

(24)



Arg

65 70 75 80 tgg cgc gcg ggc gag ccc tat gcg ggc ccg
cag gtg ttc cgc tgc get 288 Trp Arg Ala Ay Gu Pro
Tyr Ala Ay Pro Gn Val Phe Arg Q/s Al a 85 90 95 gcg

g agc ctctgcc c agc ctg
Phe E@t@g@”%ﬁ% ég raigedsny Es%e? ? s G n Thr
a Leu Ser Leu H @y 100 105 cgc ttc cgg ctg

ctg ggc aac ccg cgc cgc aac gac ctc tcg ctg cgc 384

Val GluAie BheAly ged éda LAgp ASh YArASAYePTYr M CA ard\yml Asp Leu
130Ser Leu Arg 1185120 125 gtc g¥4f cgc ctc gcc ctg get

gac gac cgc cgc tac ttc tgc cgc gtc 432 Val Qu Arg
L a,lLe Arg Val

?Ag Phel 5 AY% g‘gésﬁfsg @g g I“AQ% &/%H (llcgc tac
gag agc cgc cac ggc gtc 48 G u Phe Ala Gy Asp Val

_ Hs Asp Arg Tyr Au Ser Arg Hs Gy Val 145 150 155

Arg LeulBOs Va:lg?hrctAga dde RybAracHegeéad fsrg ltec§ecdgl ke gt c aac
atc tcglfig ctg 528 ArglLeu His Val TAF5Ala Ala Pro
Arg lie Val Asn IIe Ser Val Leu 165 170 175 ccc agt
c C#,C gaa ggg

Pro Ser png %H?%‘ilg r@qﬂgﬁaeg'ﬁyss Llﬁra%giéigﬁégﬁﬁ% Leu Oys
Thr Ala Au Gly Gu 180 185 190 ccg ccg ccc gee ctce
cct gtccgcccg cc ESGEC aac agc ttg 624 Pro

Pro PrOPP EbLN alg mn%g ¥ pPreeh ! acdeu ﬁéonm derdgudy Asn
St Leu 195 200 gca gcc gtg agc ccg cgt gag
ggt cac ggc cac cta gtg acc gcc 672 Ala Ala Val Arg

Ala AlaS@s| RF® Sé¥ @rsslAugCam tHllySH & mﬁmss Ley vYRIThIa Al @ 210

2115 220 215

Glu Leu Pro Ala Leu Thr His Asp Gly Arg Tyr Thr Cys Thr Ala Ala

225 230 235 240

Asn Ser Leu Gly Arg Ser Glu Ala Ser Val Tyr Leu Phe Arg Phe His

245 250 255
Gly Ala Ser Gly
260

210> 45

<211)> 56

<212> DNA

213> Artificial Seauence

<220»

<223> PCR primer of soluble human Siglec—15 cDNA

<400> 45

gegeacaagt ttetacaaaa aagcaggctt caccatggaa aagtccatct gectec 56

<210) 46

211> 52

<212> DNA

<213> Artificial Seauence

<220)

<223> PCR primer of soluble human Siglec~15 cDNA

<400> 46

geggaccact ttgtacaaga aagcteegtc cccactegce ccatggaagc ge 52

(25)



gaa ctg ccc gca ctg acc cat gac ggc cgc tac acg tagt
acg gcc gcc 720 G u Leu Pro Ala Leu Thr H's Asp Ay
Arg Tyr Thr Cys Thr Ala Ala 225 230 235 240 (29) aac
agc ctg ggc cgc tcc gag gcc agc gtc tac ctg ttc cgc
ttc cat 768 Asn Ser Leu Gy Arg Ser Au Ala Ser Val

<2102 4%r Leu Phe Arg Phe His 245 250 255 ggc gcc agc ggg
E%}g C cca get étc tAth Lac %aa %Lg gEtt _gly_at i\tc {:/alg 3;6

: r p Pro a Phe Leu Tyr Lys Va '
213 tdfﬁ'glé%ﬂue%% 265 270 gca gag ccc aaa-tct tgt gac
<220> @aaa act- cac aca tgc cca ccg tgc cca 864 Ala Gu Pro
223> MHysstaged QumarASelbysi5TEDNAH s Thr Cys Pro Pro Cys Pro

275 280 285 gca cct gaa ctc ctg ggg gga ccg tca gtc

ttc ctc ttc ccc cca aaa 912 Ala Pro Gu Leu Leu Gy
220> 3y Pro Ser Val Phe Leu Phe Pro Pro Lys 290 295 300
éggg c gac acc ctc atg atc tcc cgg acc cct gag gtc

aca tgc gtg 960 Pro Lys Asp Thr Leu Met He Ser Arg
<400> Zhr Pro Qu Val Thr Cys Val 305 310 315 320 gtg gtg
atg gaagaae tcgatrgterate goa ggadeccitegay @ecgtaagict teg aac t43g
qﬂet Glutlays Qrogle Ve Lamlendpa \Gas L8erAlgi Tpdal LespPRro G u Val

Lys. Phe Asn Trp Tyr 329 330 335 gtg Hac ggc gtg gag

1056 ,.val
aca gecIHQ fale Egag & %gfa%agagaﬁtc%g éa%gaa%a g8 6
Thr Gly/ASd} E’?eyV%g reaT iy |k As rpah SAs hﬁteul-& Pro A%g
Gu u 340 345 35025cag tac aac agm acg tac cgt gtg
gtc agc gtc ctc acc gtc ctg cac 1104 G n Tyr Asn Ser

aac aca c BOVatE WBd esercawalec Ligg ttlaratwatasieie H s B&5
Asn Thrgégg géng?g‘ger er 350 A%? Gin Arg Trp ggr Met Gln Val
CCa ccc gag gtg agc g8cg gag gra gBC Egac gcg gca gtg ctg ccec tgc 192
Pro Pro Glu Val Ser Ala Glu Ala Gly Asp Ala Ala Val Leu Pro Cys
50 55 60
acc ttc acg cac ccg cac cgc cac tac gac ggg ccg ctg acg gcc atc 240
Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala |le
65 70 75 80
tee cec gcg gec gag ccc tat gce gec ccg cag gtg ttc cec tec got 288
Trp Arg Ala Gly Glu Pro Tyr Ala Gly Pro Gln Val Phe Arg Cys Ala
85 80 95
gCg gcg cgg gec asc gag ctc tegc cag acg gcg ctg agc cteg cac gec 336
Ala Ala Arg Gly Ser Glu Leu Cys GIn Thr Ala Leu Ser Leu His Gly
100 105 110
cgc ftc cge cte ctg ggc aac ccg cegc cgc aac gac ctc tcg cte cac 384
Arg Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125
gtc gag cec ctc gcc cte gct gac gac cgc cgc tac ttc tegc cgc gte 432
Val Glu Arg Leu Ala Leu Ala Asp Asp Arg Arg Tyr Phe Cys Arg Val
130 135 140
gag tfc gcc gec gac gtc cat gac cgc tac gag agc cgc cac gec gtc 480
Glu Phe Ala Gly Asp Val His Asp Arg Tyr Giu Ser Arg His Gly Val '
145 150 155 160
Ceg ctg cac gtg aca gcc gcg ccg cge atc gtc aac atc tce gtg ctg 528
Arg Leu His Val Thr Ala Ala Pro Arg lle Val Asn Ile Ser Val Leu
165 170 175
ccc agt ccg gct cac gee ttc cgc gcg ctc tge act gcc gaa eggg gag 576
Pro Ser Pro ?ég His Ala Phe Arg ?ég Leu Cys Thr Ala ?58 Gly Glu
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cag gac tgg ctg aat ggc aag gag tac aag tgc aag gtc
tcc aac aaa 1152 Gn Asp Trp Leu Asn Gy Lys Gu Tyr
Lys Cys Lys Val Ser Asn Lys 370 375 380 gcc ctc cca

ccg GEC cpl %c03 cJS B8 296 52833 999 52
Pro PrﬁggbAlﬂL@u LA%J rgﬁcse;' %%PE% A logﬁ% Hg 30 leEe Sof %Vs
Allgs Lys rC Cga gaa cca ca
gtg tac acc ctg ccc cca tcc cag gag gag atg 1248 Pro
gca ECCABLE CBai aBe ¢C&i08t \&ik EBtr cafhgeclear Pto gPe acSecc Arg G
Ala Alaglal heg Saodradgefils Giyclisably %ﬁ;Lemda tTor dde ctg acc
21 gc ctg gtc a ggc ttc tat c 1296 Thr Lys Asn G n
gaa c‘cg\/{gp_D ctE%cdWat Qg ég%ucha]tacLWg Va?ég] cd e Pro 440
Glu L g ggi’Le@%r@ﬁ@ I%CGIgCPrgg o %9 99h %@a ¢ aat ggg
225 cag ccg gag3imac aac 1 le Alaal Au Trp
Au Ser Asn Ay Gn Pro f(Cg-l u Asgg@zn 433t440t445 tTSg
aac asg € C&8e C@dﬁgdﬂé geict Rlga ¢ cga g 3ttce t
Asn Sertfgg g? é% oI GWr"“Ly %‘f Bh‘PrAég\gg i&u Asp Ser
Asp Ay Phe Phe Leu O 455 460 tat™“agc aag ctc
gec gc@GBc Qhd G caddtane A@0tdc0faLety ¢8Y 809G tAR5a It C B4¢0
Gly Alarer ey AsyProetiaTine DNal Tvasbysl Vsl ¥er Mg ddrquGn Gn -
Ay A6h Val 465 470 2685 480 ttc tca&7bgc tcc gtg atg

t t cac aac cac tac ac ca 1488 Phe Ser
get celog ? eccE/ez% cuc% tc|_€ g tryr Bhf.
Gly A n Pr %"tg L

b é t ccg ggt
aaa taa 1518 Lys er Leu Ser Leu Pro Ay Lys 500
aceg ceHb@bc ggt cat cat cac cat cac cat tea 897
Thr Arg Thr Gly His His His His His His :
290 295
<210> 48
<211> 298
212> PRT
<213> Artificial Sequence
<2207
223> His-tagged human Siglec-15 peptide
<400> 48

l%/let Glu Lys Ser éle Trp Leu Leu Ala (1353 Leu Ala Trp Val Iigu Pro

Thr Gly Ser Phe Val Arg Thr Lys lle Asp Thr Thr Glu Asn Leu Leu
- 20 25 30

Asn Thr Glu Val His Ser Ser Pro Ala GIn Arg Trp Ser Met Gln Val
35 40 45

Pro Pro Glu Val Ser Ala Glu Ala Gly Asp Ala Ala Val Leu Pro Cys
50 55 60

Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala lle
65 70 75 80

Trp Arg Ata Gly Glu Pro Tyr Ala Gly Pro Gin Val Phe Arg Cys Ala
85 90 95
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<210> 50 <211> 505 <212> PRT <213> Artificial
Sequence <220> <223> Fc-fused human Si gl ec-15 pepti de
<400> 50 Met G u Lys Ser Ile Trp Leu Leu Ala Cys Leu
Ala Trp Val Leu Pro 1 5 10 15 Thr dy Ser Phe Val

Ala Ala Arg GThrSely®lul et ESPGINTHTRAN: et BPN koM sL@Y 20 25 30
Asn 10Br A u Val Hisi®er Ser Pro AlajiGn Arg Trp Ser
Met Gn Val 35 40 45 Pro Pro Gu Val Ser Ala Gu Al a

0. 55 60 Thr Phe Th
Arg Pheﬁ é Ly ﬁ,epll yﬁ(,k % rszrégn %Q/ LpsoSeLeltpuﬂﬂg Alra Ilee r

éé707580 Trp gAIaGIyGIJ ro Tyr Ala Ay Pro

Gn Val Phe Arg Cys Ala 85 90 95 Ala Ala Arg Gy Ser

Val Glu Gre Lee A 1@yluGhin Ador AN Ard-@vg $¢F PhewCysi srgGay 100 105
130110 Arg Phe At Leu Leu Gy Adh Pro Arg Arg Asn Asp

Leu Ser Leu Arg 115 120 125 Val du Arg Leu Ala Leu

‘|1151 Phe glg‘ (@ig\ Ié-rlg gpgAR%rTyrE' g %b AAFg'l"f’y lya3 ég? %8
Hs Ay V 145 150 , 15 60 Arg Leu H's Val Thr

Ala Ala Pro Arg Ile Val Asn Ile Ser Val - Leu

Arg Leu His Val Thr Ala Ala Pro Arg lie Val Asn lle Ser Val Leu
165 170 175

Pro Ser Pro Ala His Ala Phe Arg AIa Leu Cys Thr Ala (]3 Gly Giu

lu
185 90

Pro Pro Pro Ala Leu Ala Trp 386 Gly Pro Ala Leu Asn Ser Leu

195

~noCY

Ala Ala Val Arg Ser Pro Arg Glu Gly His Gly His Leu Val Thr Ala
210 215 220

Glu Leu Pro Ala Leu Thr His Asp Gly Arg Tyr Thr Cys Thr Ala Ala
225 230 235 240

Asn Ser Leu Gly Arg Ser Glu Ala Ser Val Tyr Leu Phe Arg Phe His
245 250 255

Gly Ala Ser Gly Asp Pro Ala Phe Leu Tyr Lys Val Val Asp lle Glu
260 265 270

Gly Arg Gly Gly Lys Pro lle Pro Asn Pro Leu Leu Gly Leu Asp Ser
275 280 285

Thr Arg Thr Gly His His His His His His
290 295

<210> 49

<211> 1518

<212> DNA

213> Artificial Sequence

Q20>
223> Fc-fused human Siglec-15 cDNA
220>
(28)



165 170 175 Pro Ser Pro Ala H's Ala Phe Arg Al a Leu
Cys Thr Ala Qu @y Gu 180 185 190 (31) Pro Pro Pro
291> Alg Leu Ala Trp Ser Ay Pro Ala Leu Gy Asn Ser Leu
05 Ala Ala vVal Arg Ser Pro Arg Qu dy Hi's
2227 gﬁ 5&%8 eu Val Thr Ala 210 215 220 Gu Leu Pro Al a
400> u Thr Hs Asp Ay Arg Tyr Thr Cys Thr Ala Ala 225
atg gaa2 B 486 a20Geg ASP @M edcCleChye AE@ €Tt B cYcAlcg Ser Yl
Met GiuTyys Set IPbariiguRa AliasCy¥4bew’hla 2pb VaGl¥uMra Ser Gy
1 Asp Prob5Ala Phe Leu Tyrilkys Val Val Asgdslle Gn 260
265 270 Ala GQu Pro Lys Ser Cys Asp Lys Thr H's Thr

aca t Fag atz at ¥ gawaac A8 @tu LeuPeu
Thr GI)G 9r g,Vpﬁgr%ﬁ \)ﬁqs { ﬁi ?E) ﬁg% %?d—eﬁ))ﬁ”ggoeg%

300 ro Lys Asp Thr Leu l\/bt e Ser Arg Thr Pro GQu

aac acd@ahg BRE @Y aeYalce @Q5gcklPasSthe 320 tcd/akg Ak Agp Vali4der
Asn ThHiG$u Gall HAsSePrSer Gro Mal GlryArdfiep Asn Met [Ginwal325 330
336 Vval Asp Qy Mhl du Val Hi s4Bsn Ala Lys Thr Lys
350 G n er Thr

cca cety OgAr? a uchl 243 BCR/EF4 g;% (cc ' éér
Pro Pr@é@u ﬁl ﬁélAl %ﬁ“A%ﬁ”A ﬁ %V Lkﬁ%r&/ LSSOVaI °
Ser Asn Lys 370 375

acc ttc acg cac ccg cac cgc cac tac gac gge ccg cte acg gce atce 240
ggr Phe Thr His Pro ;I(I]S Arg His Tyr Asp %y Pro Leu Thr Ala é(l)e

teg cec Bce gec gag ccc fat gce gec cceg cag gte ttc cec tgc gct 288
Trp Arg Ala Gly géu Pro Tyr Ala Gly SBO Gin Val Phe Arg %s Ala

gCg BCe c8e gEC agc gag ctc tgc cag acg gcg ctg aec cte cac gec 336
Ala Ala Arg %5 Ser Glu Leu Cys g}(l)g Thr Ala Leu Ser I].% His Gly

cec ttc cge ctg ctg ggc aac ccg cgc cgc aac gac cte tcg ctg cec 384
Arg Phe ﬁg Leu Leu Gly Asn ?58 Arg Arg Asn Asp |].ng1 Ser Leu Arg

gtc gag cgc ctc gcc ctg gct sac gac cec cgc tac ttc tgc cgc gtc 432
Val ?él& Arg Leu Ala Leu ?ég Asp Asp Arg Arg H(r) Phe Cys Arg Val

gag ttc gcc gec gac g
?Ag Phe Ala Giy Asp \1l

¢ cat gac cgc tac gag agc Cgc cac ggc gtc 480
(I) His Asp Arg Tyr %g Ser Arg His Gly ¥g(l]

cte 528

cge ctg cac gtg aca gcc gcg ccg cge atc gic aac atc tcg gig
| | Leu
5

g g
Arg Leu His Val Thr Ala Ala Pro Arg lle Val Asn lle Ser V
165 170 1

ccc agt ccg gct cac gec ttc cec gcg ctc tec act gcc

gaa ggg gag 576
Pro Ser Pro 4\ His Ala Phe Arg Ala Leu Cys Thr Ala %}

Gly Glu

WO —
O

cceg ccg ccc gee cte gee tgg tce gege ccg gcc ctg ggC aac age ttg 624
Pro Pro Iigg Ala Leu Ala Trp 386 Gly Pro Ala Leu %% Asn Ser Leu

te cge agc ccg cgt gag gegt cac ggc cac cta gte acc gce 672
| Arg Ser Pro é{g Glu Gly His Gly gég Leu Val Thr Ala

gaa ctg ccc gca ctg acc cat gac gec cgc tac acg tgt acg gcc scc 720
Glu Leu Pro Ala Leu Thr His Asp Gly Arg Tyr Thr Cys Thr Ala Ala
225 230 235 240

(29)
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Ala Leu Pro Ala Pro Ile Qu Lys Thr Ile Ser Lys Al a
Lys Ay Gn 385 390 395 400 Pro Arg Gu Pro G n Val
Tyr Thr Leu Pro Pro Ser Arg Gu dJu Met 405 410 415
Thr Lys Asn G n Val Ser Leu Thr Cys Leu Val Lys dy
aac agcRfe gByrcelr tre 4A0ed?Bed20c Jat Aapttk! @cAt@ ¥al O urghrp
Asn Ser ey (‘EtérArAsSrﬁrGGyJ &l anSer ¥aldTur Azn Pherirg(BiR) HA35 440 445
Tyr Lys Fhr Thr Pro Pra@stal Leu Asp Se?h5Asp Gy Ser

%@? eH: S 46 T ;ys Leu Thr Val
gec gcc ga 81
e AIEL% g ggl Asp4ﬁ@fﬂo 475 &80

r
A 8y Ser g’/¥;n H s
Tyr Thr G n 485 490 495 Lys Ser Leu Ser Leu Ser Pro
gca gag ey dagstc3O(EtSEE ABBRct cac aca tec cca ccg tec cca 864
Ala Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro
275 280 285
gca cct gaa ctc ctg gge gea ccg tca gtc ttc ctc ttc ccc cca aaa 912
Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
290 295 300
ccc aag gac acc ctc atg atc tcc ceg acc cct gag gic aca tgc gtg 960
Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val
305 310 315 320
gtg gtg eac gtg agc cac gaa gac cct gag gtc aag ttc aac tgeg tac 1008
Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr
325 330 335
gte gac gec gtg gag gte cat aat gcc aag aca aag ccg cgg gag gag 1056
Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu
340 345 350
cag tac aac agc acg tac cet gte gtc agc gtc ctc acc gte cteg cac 1104
GIn Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Ley His
355 360 365
cag gac tgg cte aat ggc aag gag tac aag tgc aag gic tcc aac aaa 1152
GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys
370 375 380
gCC ctc cca gcc ccc atc gag aaa acc atc tcc aaa gcc aaa ggg cag 1200
Ala Leu Pro Ala Pro lle Glu Lys Thr Ile Ser Lys Ata Lys Gly Gin
385 390 395 400
CCC Cga gaa cca cag gtg tac acc cteg ccc cca tcc cgg gag gag atg 1248
Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arz Glu Glu Met
405 410 415
acc aag aac cag gtc agc ctg acc tec ctg gtc aaa gec ttc tat cce 1296
Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro
420 425 430
agC gac atc gcc gte gag tee gag agc aat ggg Cag ccg gag aac aac 1344
Ser Asp |le Ala Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn
435 _ 440 445
tac aag acc acg cct ccc gte ctg gac tcc gac gec tec ttc ttc cte 1392
Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
450 455 460 _
tat agc aag ctc acc gtg gac aag agc ageg tge cag cag ggg aac gic 1440
Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn Gin Gly Asn Val
465 470 475 480
ttc tca tec tcc gtg atg cat gag ect ctg cac aac cac tac acg cag 1488

Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His Tyr Thr Gin
(30)



aag agc
Lys Ser

<2107
117
<212
WAK)

<220,
<2237

<4007
Met Glu
1

Thr Gly
Asn Thr
Pro Pro

50
Thr Phe
65
Trp Arg
Ala Ala

Arg Phe

Val G
1

— o

Arg Leu

Pro Ser

485

¢cic tcc ctg tct cce get

Leu Ser Leu Ser Pro Gly
500

50

505

PRT

Artificial Sequence

Fc—-fused human Siglec-15

50

Lys Ser éle Trp Leu Leu

Ser ;88 Val Arg Thr Lys

Glu Val His Ser Ser Pro
35 40
Glu Val Ser Afa Glu Ala
Thr His Pro His Arg His
Ala Gly Glu Pro Tyr Ala
Arg ? Ser Glu Leu Cys
Arg Leu Leu Gly Asn Pro

115 120

Arg Leu Ala Leu ? Asp

Ala Gly Asp Val His Asp
150 -

His Val Thr Ala Ala Pro

Pro His Ala Phe Arg

—

aaa
Lys
505

490

taa

peptide

Ala
Ile
25

Ala
Gly
Tyr

Gly

—

Arg

Asp

Arg

Arg

Ala
185

Cys

10

Asp

Gin

Asp

Asp

Pro

90

Thr

Arg

Arg

Tyr

—_—
- —
[ame Yo -]

Leu

Leu Ala

Thr Thr

Arg Trp

Ala Ala

Gin Val

Ala Leu

Asn Asp

Arg Tyr

—

Val Asn

Cys Thr

(31)

Trp Val
Glu Asn

30

Ser Met
45

Val Leu
Leu Thr
Phe Arg
Ser Leu
Leu Ser
125

Phe Cys

Arg His

Ile Ser

Ala Glu

190

495

Leu Pro
Leu Leu
GIn Val
Pro Cys
Ala tie
80
Cys Ala
95
His Gly
Leu Arg
Arg Val
Gly Val
160
Val Leu
175

Gly Glu

1518



Pro

Ala

Asn

Gly

Ala

Ala

Pro

305

Val

Val

Gin

Gin

Pro

Thr

™~ >

Pro

Leu

Ser

Ala

Glu

Pro

290

Lys

Val

Asp

Tyr

Arg

Lys

Ser Asp

Pro

195

Val

Pro

Leu

Ser

Pro

275

Glu

Asp

Asp

Gly

Asn

355

Trp

Pro

Glu

Asn

e

Ala
Arg
Ala

Gly

Lys
Leu
Thr
Val
i
Ser
Leu
Ala

Pro

Gin
420

Leu

Ser

Leu

Arg

245

Asp

Ser

Leu

Leu

Ser

325

Glu

Thr

Asn

Pro

Val

Ala

Pro

Thr

230

Ser

Pro

Cys

Gly

Val

Tyr

Gly

Val

Ser

AIa_VaI Glu

Trp Ser
200

Arg Glu

215

His Asp

Glu Ala

Ala Phe

Asp Lys

280

Gly Pro

Ile Ser

Giu Asp

His Asn

Arg Val

360

Lys Glu

375

Glu Lys

Tyr Thr

Leu Thr

Trp Glu

Gly

Gly

Gly

Ser

Leu

265

Thr

Ser

Arg

Pro

Val

Tyr

Thr

Leu

Pro

His

Arg

Val

250

Tyr

His

Val

Thr

Lys

Ser

Lys

Ile

Pro

410

Cys
425

Ser

Leu

Asn

Ala

Gly

Tyr

Tyr

Lys

Thr

Phe

Thr

Val

Cys

Ser

395

Pro

Val

Gly

Leu

Thr

Leu

Val

Cys

Leu

300

Giu

Lys

Lys

Leu

Lys

Ser

Lys

Gin

(32)

Gly

205

Leu

Cys

Phe

Val

Pro

Asn

Val

Thr

Arg

Asp

270

Pro

285

Phe

Val

Phe

Pro

Thr

365

Val

Ala

Arg

Gly

Pro

Thr

Asn

Arg

350

Vai

Ser

Lys

Glu

Phe
430

Ser

Thr

Ala

Phe

255

e

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

O
——
[543 =

Tyr

Pro Glu Asn

Leu

Ala

His

Gln

Pro

Lys

Val

320

Tyr

Glu

His

Lys

Met

Pro

Asn



435 440 445

Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu
450 455 460

Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin GIn Gly Asn Val
465 470 475 480

Phe Ser Cys Ser Val Met His Giu Ala Leu His Asn His Tyr Thr GIn
485 490 495

Lys Ser Leu Ser Leu Ser Pro Gly Lys
500 505

(33)



