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1 SPECI FI CATI ON T- CELL ADHESI ON MOLECULE AND ANTI BODY
DI RECTED AGAI NST THE MOLECULE 5 Technical Field

[ 0001] The present invention relates to a T cel
adhesion nolecule that is expressed on dendritic

cells derived from bone I gene t hereof,
and a ligand for the aﬁ%gaéﬁ?éIﬁ%'@cul e (receptor)
that is expressed on T cells and a gene thereof. The

PIGBIaN A DHVSIKN MO@ESQJLIEGABJ@ANK@B@EDY&DIREQWYD AGAINRSIT THE
t he adhesi on nol ecul e or M@ d and a use thereof.
Mor eover, the present i nven |on also relates to a

screenjn nmet hod usi ng the adhesi on nol ecule. 15

BE@R@ﬁﬂﬁadﬂﬁﬂi [0002] In recent years, it has been
@m@ pyed that a nolecule cloned as a dendritic cel
activator that is expressed on T cells is 20 a main

cyt oki n€hEorpresaniat INKEAHPNer €9ILESi d9 o Ost €84 a@@@esnon
3@% 60%*%31!;‘915 %')cpréégga)oﬁr&épﬁﬁt':c "%é‘éﬂé delrivéR 98 bone

been clarif hat an i1 nmune
SHAAW saadoﬁmgeagsébﬁae@& e @orﬂtgafyi aby itheg adhesion

[H%%kulé5 rACER®T) | thasgay! sSedPYIF TEE d?l Al BY gene

i mune gtemreaatln %{)écules have rapi
fb@f&_%fsed Tfsmdpresgﬁm lﬂ\f@h@@@otaiéﬁ agbaf@Satt@d &t gntibody

Hﬁ ﬂa?ﬁ thgxg Tﬁlggﬂ'%f(ﬁf BAk! ﬁ%hﬂﬂ 8A% ﬁ' ége thereof.
B

.Mwaee@n nth)%t poeEa rmwenapéhtalépu oﬁelamato a screenmg

(% t‘gﬂfd 5!?%?1‘#‘%3’5 c as been known. It
has been repgr ed to aitbgI ?ﬁiaigk é(;ar is an

i mmunogl obul in-1ike receptor, which is associated with

t [ andtransm’tsasignal to
BckaRburt Al via an I TAM 35 notif of the FcRy

ch@P2(kim N, et al. (2002) J Exp Med 195:

In recent years, it has been reported that a molecule
cloned as a dendritic cell activator that is expressed on T cells is
a main cytokine for regulating differentiation of osteoclasts
(Yasuda, H., et al. (1998) Proc Natl Acad Sci USA 95:
3597-3602). Thus, it has been clarified that an immune
system is closely associated with bone metabolism.

[0003]

Studies in regulfation of bone metabolism by immune
system-regulating molecules have rapidly progressed, and
signal transduction associated with regulation of osteoclast
differentiation has also been clarified.

[0004]

For example, as a molecule involved in osteoclast
differentiation, Oscar (Osteoclast-associated receptor) has been
known. It has been reported to date that Oscar is an
immunoglobulin-like receptor, which is associated with the FcRy
chain ar_\d transmits a signal to phospholipase Cy via an ITAM
motif of the FcRy chain (Kim, N., et al. (2002} J Exp Med 195:
201-209).
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201-209). 2 [0005] In addition, various interactions
such as CD80-CD28, CD40-CD40L or | CAML- LFA1 have been
reported for nolecules that ape expressed on
dendritic cells and adhere to a T cell so as 5 to be
involved in an interaction regardi ng an i nmune

dﬁﬁya between T cells and dendritic cells. Sunmary

of the Imeaau&ﬂon{ g@Qﬁbu%O :méré’éﬁéﬁﬁt émnéefg:d@decozs

identified I'S specl y expresse

defﬁ@m-ucd)‘é@l-l er d&rANddLFAdmBoree barn rrepdyed for molecules
Sbltﬁa’taéffé @%gF% ishad: o d@%nd[‘u'ﬂ?c b?M@rEr?di %d??é’rga tBOé”TdceiE S0 as

prot el n encode he arorenentl on
buﬁ@d@e I@V®M¢¢Ryaﬂhmtﬁra©ﬁ19ﬂl tegandinghan gmmune response

I &Ry Q5N fﬁlasﬁégge%éhggggécg Ist he aforenmenti oned

protein is stimiulus, that dendritic
cells are activated by anti body cross-link stinmulus to

t?%%gﬁ%mmgggigﬂggg%¥¥§%&%n that the aforenentioned
f adhering to a T cell, and
tlﬁﬁo@ﬁ]antlbody agalnst the af orementi oned protein
e e P B! RGenRl < FOVECIAERBRES Yo Bl that s
arsfredificallyThexprassedr enhadendritichecellsentarivedl from bone
0P8 gRve 1) 35 boiadhien GAEATRALL OB PLEEEAVelbFD have
bdeeih b hhahes @roteimdiemyond ab Hy00hE] afb”rerpeasmﬁed gene binds
PR Oy i andBIREARE B LS FLfiby SREF Gepression
SE) the Mﬁoréme&ﬂ@oh@dl\mofemns%@hlaﬁidﬂ@ b& LBS @tﬁmu!us that
TBAREL SR8 85 A B BB s dlus to
c difree rafatreviee N ol tpato tens, (ﬂmmlﬂmt@ﬁor@eﬁehtmdw protein
2 s MRl iGh ShF, S BrinhuR] b e B S e Artibody
prapaites thenafdrermemiosed mtoteyn has a therapeutic effect on a
collagen-induced arthritis model that is a disease model of
rheumatoid arthritis. The inventors have further identified a
gene of a ligand for the aforementioned protein, which is
expressed on T cells. The present invention is based on these
findings.
[0007]

The present invention provides a membrane or
secretory protein comprising the amino acid sequence of SEQ ID
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6 or SEQ ID NO: 8, or an
amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID
NO: 6 or SEQ ID NO: 8 which contains one or more conservative
substitutions (hereinafter referred to as a novel protein of a
first embodiment according to the present invention).

(0008}

The present invention provides a membrane or secretory
protein selected from the following (i), (ii), (iii) and (iv)
(hereinafter referred to as a novel protein of a second
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35 protein selected fromthe following (i), (ii),
(itii) and (iv) (hereinafter referred to as a novel
protein of a second 3 enbodiyent according to the
present invention): (i) a nmenbrane or secretory
protein conprising the am no acid sequence of SEQ ID

NP bbb a@cﬁﬁmﬁg&lﬂ@ Lfbfe @@élsehcrmvamt(mh whi ch
conprlses an am no

O iR aroseCsakely DIoteE cofhprsm i amino acid

éﬁ@éeﬁ QFCdebefied, 10f one or nore amino acids
adgﬁ added o one or both of
c

B RNPyangqar wRCREo R BT aRRLR aridtbisofapfisgsopn amino

tdladaBkhaented ofegrend® MO: SEQ l@mcmnémr(umo}eaammo
menbr ane or secretorgﬁﬁrotel i s encoded b

iR RTR b s e athi T svt%q'ﬁmgs 1P Ofe Rl ote amino
%@b%ﬁé‘%d‘d&cﬁto%éﬁ%&cb@@h'ﬁeeﬂf@s rﬁﬂ@ﬂ@“&ﬁ Ishﬁmctlonaiiy

am no acid sequence of SEQ I\I(P 10, an
TeHGNARBE It AcorGGIBreonSSHing Ve arBite il peuence of
tfl;lg n@oacid; sequence of SEQ ID NO 10; and 15 (iv)

rane or secretory proteln whi_ ch rpses an
ilihoa e hyafee e SEAVERHY fsgd%qﬁe!ﬂov@“ nBefﬁu%S}%\FFFl by a

t[? %ﬁmcﬂ@oﬁfqef whRRH 1@fze§EQr1'd%rN@cr=ﬂa@erﬁnéonﬂit¢an to a

uncti o Yy eqU|vaIent to a proteln conS|st|n
tm@iymd@omeu whiniherencdestha Mgy agd @M% 3 SEQ
Fseing, 'dW&”\‘}v'rﬁEhpTQVﬂLF?&%][%;E’Wy@HiEl'l@@I@rﬁeto a protem

O T oo A LGB, e
I
LOGI5) e Thne nsetaar bl S, o etcepdintses an amin

(acnd) send ende h)avmg)9a°/poqawa@r%ddﬁaélt¢/o%¥h §?1ﬁg FH@O acid
né‘?é&@hk@edismwmﬁ 35 ahB WRick; ls(m’dctfﬂbnally equivalent
AGcl €o co

r'i ses a nucl eoti de sequence
to BPISEQIN CCONTsisSing ohithie @meing ardespasesss @dsSEQ ID
%1 erted, substituted or deleted, or one or nore
nucl'edtides are added to one or both of ends, and
mh®669éncodes a nmenbrane or

The present invention provides a polynucleotide encoding
the novel proteins of the first and second embodiments
according to the present invention.

[0010]

The present invention also provides a polynucleotide
selected from the following (v), (vi), (vii) and (viii):

(v) a polynucleotide comprising the nucleotide sequence of SEQ
ID NO: 9;

(vi) a polynucleotide which comprises a nucleotide sequence of
SEQ ID NO: 9 in which one or more nucleotides are inserted,
substituted or deleted, or one or more nucleotides are added to
one or both of ends, and which encodes a membrane or
secretory protein functionally equivalent to a protein consisting
of the amino acid sequence of SEQ ID NO: 10;

(vii) a polynucleotide which hybridizes under stringent
conditions with a polynucleotide comprising the nucleotide
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secretory protein functionally equivalent to a protein
consisting of the amno acid sequence of SEQ ID NO

10; 35 (vii) a polynucleotide which hybridizes under
stringent conditions with a ﬁ%lynucleotide conpri sing

the nucleotide 4 sequence of SEQ ID NO 9, and which
cREdirh 'Iﬁnéfa@gwrwo?@,r Sher WA BhlotiedChl Aidtibrane or
equivalent to a protein consisting, of the amno acid &
ssgesatenofp retein punctiamallvwenyivalent £opgl proatgigocpasisting

Nbifcﬂhé‘%?n 0°a%d'§€cﬁ1éﬁ@é‘tdft$’l§ ftﬁ ®0:510; and

pol yhucleot 1 de conprising the nucleotide sequence of .

SE®IiiD a Nmiyaucaatids snhishc diss 90 Yemtr Anereridentity with a
i o | ;

ol Pl Rkl compifTha B HubfbdsiatBholiite of SEQ 1D

| DO 910anposhich naedprasarmmbiasst ion s@gcgetory protein

B AN LRI S AR (ToHE Hino aci
arsquenge feSEMADtNO: dBcasionally referred to as a

W(T cell-interacting Activating Receptor on
o]I]d] cells) protein), and a functional fragment

th]?!r eof Tinempresaitenvesitéon edsaprovidesaanamntibody against a
SR bERTR PhEat <BFRE PR Sel el #RER the fptlowing (),
priod)ei (xorgavd s(xig) t fteerminabteracodcasigueaibe mdfesEy | as a
| D NQ 4 NGO 6 o
SEARY NG Crl-Shtadaot BT \ertiYgting, Recetty il HyRtoid cells)
sgmrotedny, fanthaifIm[r)vdti@ﬂngbﬁrggm.em Hremufntheadindfter referred
SE0 FB At nTDey AL BTRO HEENE desOTENg fAHhgipresent

on@ventiomye am no acids are inserted, substituted or
dﬁléﬁ%fﬁl or one or 25 nore anm no acids are added to
0 laoth of ends, and which 1is functionally

equiixpl gnmémiarameot® vexgatony i pepiefint kemaprising atihe amino

SEs AosraL enceseh TEONED Yo RN HEANOTA, Bk I NO: 6,

rresmqam QO :S8CISHQIMD NO! di0 oMBED IB KOcoyR¢ by a

30, pol ynucl eot 1 de whi ch hybridi zes unﬁer strlngent .

c B age or secret%ry protéin which comprises an amino

acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6,
SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12 in which one or
more amino acids are inserted, substituted or deleted, or one or
more amino acids are added to one or both of ends, and which
is functionally equivalent to a protein consisting of the amino
acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6,
SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12;
(xi) a membrane or secretory protein which is encoded by a
polynucleotide which hybridizes under stringent conditions to a
polynucleotide which encodes the amino acid sequence of SEQ
ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID
NO: 10 or SEQ ID NO: 12, and which is functionally equivalent
to a protein consisting of the amino acid sequence of SEQ ID
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO:
10 or SEQ ID NO: 12; and
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pol ynucl eoti de whi ch encodes the am no acid sequence
of SEQ IDNO 2, SEQIDNO 4, SEQIDNO 6, SEQID
NO 8, SEQID NO 10 or SEQ kD NO 12, and which is
functionally equivalent to a protein consisting of
the am no acid sequence of SEQID 35 NO 2, SEQ ID NO

4(xITEQ rr[barhd@raﬁle SEQedpery $roSED MihiNd contpriseSED amino
and

oroRbeRtNiaTE coninbs LA PEARES TBnaTehitf the aming acid
7@éfqaenmr of iSEQt IDYNG:t B, tBEQaIDNNGicid] SEEUENND pf6, SEQ
MDD e T AR 1) S8 B, s SE2 A8 Wnicn is
fﬁlmﬁth@ﬁaﬁﬂyyequa’l@rﬁ:nto tap propeit domsistinigsof nheobntimed acid
SEeffishie o6 SO Nikio?- ot 8 MR rER Tekefhp 6. SEQ

NED 82: §0GE) IThevpr axeir SECRNDI RO :pLovi des a novel
aﬁggﬂproteln that 10 is a li1gand for the novel
according to the present invention, which is

Sel ect eghier preddigt §oveanor pﬂiVIdés a( Kovkel li(gaﬁd prodein that
(2<V|')3 qﬁhere n?fte{ occasi onal referre

nbve i PguEly BTRLEHD eREO IR 0 fhe present
| frveantion QNh@cﬁABMéleﬂéﬂNro'rhQﬂf@)foﬁb%ﬁlgnlxnﬂ)? (xuv? (xv)

(xiij) a proteln C rising t 0 a sequen

SEad bINO Rere Giatst PEARONElY fRTeyea b s (el digand
E%téﬁ?%@%rﬁiﬁ@%@‘th@ redenteirtfefien bP ACTARM-Or (TARM
SEQ ID NO 16 in"which one or nore amino acids are

ISeNBdPret@&di t ut ed or del eted, or one or nore am no
a%kﬂﬁ) 20 Rbee RAdRIMbPIsPAG B bairinef aeWse@ien®¥8i 6h SEQ ID

is functionall yg@qﬁw val ent to a protein consisting of

t MO adihOraekd Erickbef SEQ ID NO 14 or SEQ ID

NOiviPa p¥dejd Wl‘ﬂl:ﬁ' ﬁofﬁbr@es |rfHAed didasequence of SEQ
polynucleotlde bri di zes under stringent

DS RUNG b I% 05 SELLIPHIGT odts 48 wivich 00 Qi BYats amino acids
a%‘rﬁoirﬁfér@eée%%mﬁ%dsgff?d@e%&l W SheSEQnHQréQm’rﬁe acids

d whi ch functi onal Igheqw valént to a p

C@ﬁgl @ﬁdfgd dfO tQNRE afi nBOERI Bf segdencandf V‘QEQ?‘I b3 ,\fynquonally
Ol efi@aléimt RS a Mot consisting of the amino acid sequence of

SEQ ID NO: 14 or SEQ ID NO: 16;
(xv) a protein which is encoded by a polynucleotide which
hybridizes under stringent conditions to a polynucleotide which
encodes the amino acid sequence of SEQ ID NO: 14 or SEQ ID
NO: 16, and which is functionally 'equivatent to a protein
consisting of the amino acid sequence of SEQ ID NO: 14 or SEQ
ID NO: 16; and
(xvi) a protein which comprises an amino acid sequence having
70% or more identity with the amino acid sequence of SEQ ID
NO: 14 or SEQ ID NO: 16, and which is functionally equivalent
to a protein consisting of the amino acid sequence of SEQ ID
NO: 14 or SEQ ID NO: 16.
[{0014]

The present invention provides a polynucleotide encoding
the novel ligand protein according to the present invention.
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(xvi) a protein which conprises an am no acid sequence
having 30 70% or nore identity with the am no acid
sequence of SEQ ID NGO 14 or SEQ 1D NO 16, and whi ch
is functionally equivalent to a protein consisting of
the am no acid sequence of SEQID NO 14 or SEQID
NQOQB5] [0014] 35 The present invention provides a

Bocor i gt oPrReehFedifentiiunglGh, PESTRGSTLT " Belynuceotide

predented fvent tba faiilscnfvmg)\(xdas dxpilynpdkeandidxx):

SGANCS, WP LAl UohpERIhR) XYl dati68 eqBthee of

NUSEQoID d¢OsetBiecBEQ IDOENSEQLSD NO 13 or SEQ ID NO

Tl PR Bt Uil BoREPriSRePn' 8EY fside, sqquence
[ mbﬁéﬁl%xn Dl“geg\l;@ ngBe?ornsglr@om dHrS) ardss nnsattrlggxi Ione or more
> T gl relhsrigt, Yt dinded Ry GoiktRds PrfBRier more
a mucleaitiddésinate oadided etxul valeendr t both poft entls, and which

TSI pPReR ENCPBIhG STy 21558 Bk Consisting

hxh"r tﬂezamm@dem@tgemente @9@&@ DDSN@:t 4 or SEQ ID NO:
i%Eucl eoti de conprising the nucleotide 15 sequence

QIDNO 13 or SEQID NG 15, and which encodes a
IOV(%RDH éunpbh@rﬁl@tﬂe\otml V@J}ﬁﬁh t Bybridigksi nunder strmgent

conS| the am no ac sequence of ,SEQ
3'%&595 DV\MEP alepomauel@at'igpoq%ea%ee. J@%néwleotlde
h@ed@é@@é oPrSEQHam i NOW 1D ar 8¢ OilynN@eOiSdeand which
QP

the nucl eotide quence

oreRERIEHANBOTEIN FHACkAN heRasval tpt%t%.motem Consisting

fLﬁEthé”éMsYzo%@Ed’%@di\!leh@eaoprs}‘t‘@ TDCRF 3i4 s SfEQhFD NO:
am no acl] sequence of SEQ ID NO™ 14 or SEQ ID

25 The present i nventi on provi des an

a"(‘)&)QO%Y pRAghDRledtife PAViEh 'Ha%a'?‘b%r YrehRo AE It with a
to the present |nvent| on, and
polynucleotide comprising the nucleot;de sequence of SEQ ID
NO: 13 or SEQ ID NO: 15, and which encodes a protein
functionally equivalent to a protein consisting of the amino acid
sequence of SEQ ID NO: 14 or SEQ ID NO: 16.
[0016]

The present invention provides an antibody against the
novel ligand protein according to the present invention, and a
functional fragment thereof (hereinafter referred to as an
antibody of a second embodiment according to the preset
invention).

[0017]

The present invention provides a therapeutic agent for
autoimmune diseases and an agent for inhibiting T cell adhesion
comprising, as active ingredients, the antibodies of the first and
second embodiments according to the present invention
(hereinafter, both antibodies may be referred to as “antibodies
according to the present invention™), or functional fragments



10

15

20

25

30

35

functional fragnment thereof (hereinafter referred to

as an antibody of a second enbodi nent according to

the preset invention). 30 [0@17] The present

i nvention provides a therapeutic agent for autoi mmune

di seases and an agent for inhibiting T cell adhesion
ctnpréaling, as active ingredients, the antibodies of

t OEtht and second enbodi nents according to the

présent invention 35 (hereinafter, both antibodi es nay

be ref el hed presast” imnentboneproaddesdiing falewéng screening

p éﬁﬂ%dé nvention"), or functional fragnents 7
thereot.”[0018] The present invention provides the

fol | owi Agcerdiggnitoga seréedsng 5mé&_1:d:mcbiofgat Girat embodiment
* REEPARE, 8. (€ fiesbrld [Tve RS e 8 PRMINEY o method
_sl_ﬁmeelni'egnfrtg _I{i%mbsganaace:imaﬁ glﬁitibiﬂ;.sszradhleeiadmrnmfoﬁ Rcell to
<31 AR RS Yihporal e sl Role drna Selpate thdpafy which
cootryetisag theTsbtepd ofi ¥ h at T,SARM prgt ein | n tnhe ]

RSt & TR et BT TARI PN, A SEpyesence or
TABSengeot Bantedt0Q1B}tarite Aacal ding to a screﬁni ng
oFbLcimeasifai S HIBAhGSabryiRaa A ok, fil tposaid TARM

sprebriilng for a substance that inhibits activation of
a ﬂzgritic cell or a salt thereof, or a solvate
tgg F, which conprises the steps of: 20 (d)

cont act Angoadiranto@dy reenanf umetthodabf for sgoentl embodiment
t her eof to t.he ent 'knvent.i on w

. di th
aBrtprding &8 Fhe Pragent faleRRM, tHE& s Prvigeda method
sfiast spcenimyd fa) aessbstancehetHaventabitactastavaton of a

ogzie‘?w .rl igegg[ii toirC aceéz!xl't tkg%gk or a solvate thereof, which
comprises the steps of:

(d) contacting an antibody or a functional fragment thereof
according to the present invention with a dendritic cell in the
presence or absence of a test substance; and

(e) measuring the level of activation of said dendritic celi.
10020}

According to a screening method of a third embodiment
according to the present invention, there is provided a method
for screening for a substance that inhibits a complex formation
between a TARM protein and the FcRy chain or a salt thereof, or
a solvate thereof, which comprises the steps of:

(g) contacting an antibody or a functional fragment thereof
according to the present invention with a dendritic cell in the
presence or absence of a test substance; and

(h) measuring the expression level of the FcRy chain in said
dendritic cell.

Brief Description of the Drawings
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25 According to a screening nmethod of a third

enbodi nent according to the present invention, there
is provided a method for scregning for a substance
that inhibits a conplex formation between a TARM
protein and the FcRy chain or a salt thereof, or a
sdiOEt &} t her eof , which conprises the steps of: 30 (g)

her cof PHUES, SHHPRE Y RL AL RE P A4 BRES M mpuse TaRM

deyehnés i gndeltio |¢h atne sm,es.eheeem s ancdedfina tmﬁitcat:es an

¢ T RESaiblin IGT 3585, Kirh (¥ ReBTohE8gi tfle old type
Dﬁgdgﬂ;ﬂﬁﬂema txranissgeimtwéarr@%se@;om.oog] Fi guLe 1(shovvs .

Bng sl)qpa/ﬁg?elzn SHENS TR RS WiMindE B (hal\kiflg the
| ROy ekpressioinGofl TARMt michouse ¢sueriy tiealbohte PCR

5 i.ndi cat gs; a transmenbrane region. Figure 2
H‘gﬂé'gt HE"PSE&% obt ai ned by anal yzing the nRNA

expr essikigueé M@Pou{gsmhee:)f%ﬁmesabﬁamedl Hy nen®BRRing the

USI riner set . e shows the result .
VR AEbTesbprof JARL"id yaHals NReS Bl dlls byaggpl-time

| rp(yaruguﬁ_; pynﬁe;cg‘etcgl I's by real-tine PCR usi ng

pri mer g sho the stryctur.e and.

P 4 nuierze FhdiSws g St tie oDl afid Nulibers of

Dfa)ﬁiuébttﬁGc@ﬂhllaF%BMl@ﬁtub@dl ﬁﬁproﬂb@:ﬂ#ﬁ? ABtisTARM tehﬁtzbodles

|

| Houier SRcARP BB S e LG SREPTRRR uealtishing: e specificity

Fi @ufige %féh@wserﬁh@n@@sahtﬁum %ﬁQﬁebYARMhiféltém
expreSS|an of roterns on b r.r QW

e
dendri t ifdUEB | ﬁﬂgwrse shghowss mggobbx. nafalyzing

byeeped 616 Ao f ?ﬁo@éérﬁﬁéﬂ@ﬂs%nr@é‘ﬁé r@f?ﬂ*i‘éwl%léﬁ‘v@@'déndritlc
derived fromnormal nouse i mune tissues. Figure 7

S the results obtained by anal yzi ng
Figure 6 shows the resuits obtained by analyzing

expression of mouse proteins on cells derived from normal
mouse immune tissues.

Figure 7 shows the results obtained by analyzing
expression of the mouse protein on c-kit-positive peritoneal
mast cells.

Figure 8 shows the resuits obtained by analyzing
expression of the mouse TARM protein in mouse lymph node
cells by LPS inflammatory stimulus, wherein the arrows indicate
expression of the mouse TARM protein.

Figure 9A shows induction of production of IL-6 from
mature bone marrow dendritic cells by anti-TARM antibody
stimulus. Figure 9B shows induction of production of MCP-1
from immature bone marrow dendritic cells by anti-TARM
antibody stimulus.

Figure 10 shows increases in the FcRy chain associated
with increases in expression of the mouse TARM protein on the
cell surface.
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expression of the nouse protein on c-kit-positive
peritoneal nmast cells. 25 Figure 8 shows the results

obt ai ned by anal yzing expresgion of the nouse TARM
protein in nouse | ynph node cells by LPS inflammatory
stinmulus, wherein the arrows indicate expression of

t he moudiguFaRM br shows thigureswisspblginedubyi omalyzing a

. ' 5 _
Ak Rohelgf AEATeaALHE, 5,08 PAR | hotein and the
Fr cRiy eh@iin dhown imaooniopectpipabigmcmeimad. MCP-1  from

) 4 oLy | T _
ot bodg DFRC T2 RSS! TeShless BBtaMed TR analyzing
FeRyression efsovcilacetts 6ndind tiontheasunise PMepsdbaIn on

of .t.h ARM protein on the cell surface. 9
relivadd !

WS the results obtai ned by anal yzing a
conpl exFiigureatiBoshbetsvthe ahidityoofeadtNRitar dt eelisatel adhere

the,, Fc chai n.J_aunopr eci pi tati on et hod.

Fglhe %%@we&%ﬁs obtai ned by analyzing 5

expr essFiguref 1dokhow e snhibitiomg of adhesiorusé TARMells to the
protein activated T cel ls. Figun he

Pt ad TaRYEBHheEY B oy SR BB ed s

TARM preigime F5gshewl? tHiwvextermai finalingé aditesilmges in
of Th2 cel to th 10 use, TARM pr ' -
hefVnpalahiaaliemfirnbies. congart - fahifed, AHngtis model, to
extreehaan fa i gt snTARMgedbody hadbeengdministered.
time of _a coll n-i,nduced

an ant i FYHI& M%?Wﬁodffﬁéggét%i&% ggﬁfln?gerﬁp'é#grfﬁg the

Fagti-end@sahowR Mheartibeclty ofo ativenicel krgeny-indecetl> arthritis
anti-nouse TARM anti boay to the cohloa eﬂ;éi riduce

d
a7 PE SHBHY B i uncaRfiditde AratioRberqof.
pl asma Fhageof .1 Fi gshiewk’ $hews effectef béctadfministering the

CBItRGRAIPRA A s SR FoabhConel Rt StniuseR arthritis
apoerpnt dhei-sollagRirhamRiBdwy effers2® plagme Hifesdufis
the res%}g}usré)k?‘LtBalsr!]w%dwsbyth%n?Lagékt%gog?gﬁaed by analyzing mRNA
expression of the TARM protein in human tissues by real-time
PCR.
Figure 19 shows the amino acid sequences of the human
TARM  protein, wherein the underline indicates an
immunoglobulin (Ig) loop structure region, the bold type
indicates a transmembrane region, and the enclosed portion
indicates sequences different between hTARM and LOC441864.
Figure 20 shows the ability of activated T cells to adhere
to the human TARM protein, and inhibition of adhesion of T cells
to the human TARM protein by anti-human TARM antibodies.
Figure 21A shows the results obtained by analyzing
expression of molecules binding to the mouse TARM protein in
mouse cell lines. Figure 21B shows the resuits obtained by
analyzing expression of the mRNA of ENSMUSGO0000035095, a
mTARM-L candidate molecule in mouse celi lines by real-time
PCR.
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expression of the TARM protein in human tissues by
real-time PCR Figure 19 shows the amno acid

sequences of the human TARM pretein, wherein the

underline indicates an 25 i munogl obulin (1g) |oop
structure region, the bold type indicates a

t r ansmenbigine r2ghorshawd the eamdsied idodingn of the mouse

' ' i,f I hTARM d.

oA P THINEAIE Tyl 8 BADT. BT Pe )Y SRS ing apTARM-L.

_ceF!gsL_!ltEp 2dBesaows ttifnee mme.fifTARM||pB@ir?gj?naMﬁ B300.19 cells

cells e._human .
ABkPhes e mPARREL R, She riin S TATM oREL R g arotein.
Z%LA showEigure r 23ul sls(t)mﬁs: ﬁthn@d rb};uiilbinal Mbta?a@p!b@ssb%lyzing
in e use rotein.in

ool Bt AR ah S noHitiusd e H e, rdtelns.

Lo e e Daramen OBy o2nalyzing
m i dat.e.nol ecu in

TR PenaeRy Fodl nlimen peRM S, ansohe mouse

shoABM hperotenti(fm3).bi ndi ng of the nouse TARM AP

chj gbi protein to B300.19 cells expressing nTARM L.
Fi G‘Eﬁ 2B shows the specific cell adhesion of B300.19

ccra]Dle$a§|edD[De38:ri®gioﬂ' ??Mﬁe Eg\ééhﬁidfpusﬁ TARM f\F’
cnl neri roteln. =l gur.e S,NOWS e res tS .
bt o nedTBe BFaFenf iBvVaRSTRIT Syl Hee vaBsCHBRtn Iardetail below.

nolhe TORMWiny otesaeiptidmBir ar@4 givews jihe r@ssubkém%f'ﬁs for
obtai ned.b nal yzi n honol O‘%'t bet\ﬁeen the human TAl
pr%’EBFaH“aﬁ% a?\% :ﬁgﬁ@t TAYRNBOSeARY( BYS sychoexamples are
Deihet | edtdededi pid omnsft tiife | PraRe@N iRRMHSSeYnly to the
|nvet|q%n will b %éicrlbedln detai |l bel ow. ~The .
fo‘F'FﬂW_ §aBLer PhitiéhPrasenti veMentian.as Adkalfit eedturological
exgrans] BeidhEfiRr BSeNRs AAYCEAENicAANErhidUsEEIn the present
s are 15 not intended to limt the present

exanpl .

g&é@ﬁl?@@tmy ol h&heerﬁﬁm%ﬁ'ﬂ@aﬁmgﬁweaﬁre@‘mﬁe generally
| nygakrsbo Ny e sbashaiel g gﬁ!thé BEERni A £81d t5 Swhich the
ternms and technical terns used in the present

spRGFatat ineHaeR nestate meSlclystegmshare used for the

9eRGFPOSY of only explaining specific embodiments, and thus they
are not intended to limit the present invention. The present
invention can be carried out in various embodiments, unless it
deviates from the gist thereof. All prior art references and
patent documents such as patent applications or patent
publications cited herein are incorporated herein by reference in
their entirety, and can be used to carry out the present
invention.
[0023]
[Novel proteins and polynucleotides]

Among genes that are specifically expressed on dendritic
cells derived from bone marrow, which were identified in the
present invention, a mouse-derived gene has 5 types of
isoforms. Such isoforms of a mouse-derived gene include mi,
m2, m3 and m4 that are membrane-bound protein (membrane
protein) genes, and sl that is a secretory-type protein
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under st ood by persons skilled in the technical field
to which the 20 present invention pertains. Such terns
are used for the purpose of only explaining specific
enbodi nents, and thus they at'e not intended to limit
the present invention. The present invention can be

C@éédr%@o?*”pﬂdte?’ﬁj iqttfe oMo MR EotidRl 88§ukhces and amino

deviates fromthe dgist thereof. Al prior art .
raEish SRABLERERS 287 pR @ht ISERIMNICOERERCRY J&t dhe following

heAkkONSnBeRAt ent  publications cited herein are
i ncorporated herein by reference in their entirety,

atl canSBR BN O ddrapdolid the present invention.

[ QPR3] @@ ﬁlbbN@S:pﬂoéﬁHn? and pol ynucl eoti des] Anong
genes that™ are specifically expressed on dendritic
ce3 s dekEfyéR NEsm Boaedndirrow, which were identified
i 4 he Eqs§9nﬂd§1.vgn£hﬁn6 a nouse-derived gene has 5
tyﬁes o? sof orns. “Such isoforns of a nouse-derived
gehe i NBEQHEDMNOSR57n@Ndn® and Mt that are

nﬁ@?%a?e-bound protein (nmenbrane protein) genes, and
S at is a secretory-tépe protein 11 (secretory
pr ot ei nimyeng. thith@anrs &batwre spasiideal Mrexpiassed on bone

?@%réﬁﬂ%ﬁ@édo“d St YeArdTe @@rgrféﬁ%gg: ﬁ%ﬁgﬁigdl Jn the

OW nhg ~seduence nunbers. il )
5phesar) inperdnn,1 ofned typen®f SEE@Mbraos: pRoteid genm can be

Asﬁrr%rgﬁpﬁéﬁ: a3 é‘qﬂﬁ&aﬁjdeﬁ%ﬁ%é@@ Hﬁ@%@c!ebg&gﬁ]se%ence

enes are specitrcally expressed o
bofidhisrarene-ared i thel ageite iadid sequencenptia weptein encoded

i dentg fied i t es ihvent i . of;
n@ﬁ‘orﬂziée gthréei %F%er%res cgﬁ{)%\’em %nt%?eg@gswgg' 9 and 10,
hoespeddvelyed gene. The nucl eoti de sequence of this
ggagz%ljd the am no acid sequence of a protein encoded

1 Yy the gene are as shown in SEQ ID NCS: 9 and 10,
respect bietg.the nucleotide sequence of the gene identified in

the present invention encodes a signal peptide, a protein
encoded by the aforementioned gene forms a membrane protein
or a secretory protein. The C-terminal of the membrane
protein according to the present invention is modified (for
example, by deleting a transmembrane portion), so as to obtain
a secretory protein. The C-terminal of the secretory protein
according to the present invention is modified (for example, by
adding a transmembrane portion thereto), so as to obtain a
membrane protein.

[0026]

In the present specification, the expressions “one or
more amino acids are inserted, substituted or deleted, or added
to one or both of ends” and “one or more nucleotides are
inserted, substituted or deleted, or one or more nucleotides are
added to one or both of ends” means that the modification has
been carried out according to well-known technical methods
such as site-directed mutagenesis, or by substitution of a
plurality nhumber of amino acids or nucleotides to an extent of
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[0025] Since the nucl eoti de sequence of the gene

identified in the present invention encodes a signa
peptide, a protein 20 encoded by the aforenentioned
gene forms a nmenbrane proteinl@ a secretory protein.
The C-termnal of the nenbrane protein according to

d d
S REky NP TRERB A e 58T aRUY aids or
sG@lﬂé!t&ﬂtyd@ otei he Thedfiedr mayl b, tfoe se@mapbey 1 to 30,

agcqrdi t e
P eEaBRy SO0, Rghhe JREFSEI Lo 9B, Liurther more
papidfenabherdeto®)s, anda%alttmadlatrw praferadlyr Arexr gc ot ei n.
[%%7 n the present specification, the expressions
30 nore am no acids are |nserted substi tuted

or del etiele mvodifieed aminorecidr sbotiknaf: eadsbraf”eratﬁvebe an

Saiing 85 SRRAGERR, BayiAFchhBdnr MR Eefhblycone or

ors&x&ﬂalpforehds’i Be@msl)tbatasehﬂamdl§wbﬁmtt®t‘ilohssmhngFHmino
cal r.ise cording to well-known technical nethods
sRdFeqibofEe g i

e-di rected mut agenesis, or by
sUx328ution of a plurality nunber of amino acids or

nucl eot i to . extent, of,. 12 being natur

Coner ot ATE o &l FoHHNdE seRuBRsr™ Wit niafesably be a

tml]ltnelemltﬂélmhmraa%cbehaf/mg &xwpd)le mbreo(ffig efxam le, one to

refera 1 nor e 0 ur

N y£f13to 5, af) ‘-EQ? f}éﬁu‘%( iGh per 8o, bP;‘f?ff%LCt the

orfuihctﬁ)rli@W]a phetemdicbherstang nof elhedasffndeBeRr] GRfuence of
éar e# 6 am no acid sequence having one or

n§ §$ Q 13 y, one or several, or 1, 2, 3 or 4)

cd r&'cezgf]atlve substitutions in the anino acid

sequenc 1&%0028 The nodi f| e nuclﬁgtl e _segyence

can pref uctRetifigetatue §ihg 6RBseFvative
o ebdtinitiendnMleandnhatoonse¥edoredbming® addofedidues are
orustiietiltmgther, saemicalivasim Biqashie aidld residues,
such that the functions of a protein are not substantially
modified. Examples of such conservative substitution include a
case where a hydrophobic residue is substituted with another
hydrophobic residue and a case where a certain polar residue is
substituted with another polar residue having the same electric
charge. For every type of amino acids, functionally simiiar
amino acids which can be substituted in such a manner are
known in the present technical field. Examples of nonpolar
(hydrophobic) amino acids include alanine, valine, isoleucine,
leucine, proline, tryptophan, phenylalanine, and methionine.
Examples of polar (neutral) amino acids include glycine, serine,
threonine, tyrosine, glutamine, asparagine, and cysteine.
Examples of positively charged (basic) amino acids include
arginine, histidine, and lysine. Examples of negatively charged
(acidic) amino acids include aspartic acid and glutamic acid.
[0030]
In the present specification, the term “hybridize” means
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15 SEQ ID NO 10. [0029] In the present specification,
the term "conservative substitution" neans that one
or nore amno acid residues are substituted with
other chemically simlar am nb3acid residues, 20 such
that the functions of a protein are not substantially

i f,i ad. . not substantially
e hBoFETHIER 2%@%‘?8@%@&?‘@%@??&23.&12@*' %tringent
subaditioned wi t I5medfically, hythepaobicarnr eshbelueexeanplified  a

\Wh [ | ' j bsiA o
o PRRy e lbia Sfaii, Bl Rodicr % o tnobl Hriefetstly 50% or
c_hamﬁw,. rrore epezfe rappe aﬁo/anbnonmﬂ&jsfu!fmhﬂft roaee | preferably
Siym . ar _am no aci ' dgi
S oflckncer ISP, kehier HORE, THeTRIABHPIO5YS 6" more,
Ep@rrﬁgmgjdﬁf posfeiably 9B§dr ophuiire) amflnmca?cti geeferably 99%
I NCl udae ni.Nne V. I.ne . i
of rte ARG mifh i o PGt nciEouds Heb[IBnce, whep such
Emanl ptieg iof qatbttatattéﬁdewtgiab) aadiefaulici(isitializalden) parameter
gl vcine, serine, reon i ng, HE,
OB SioRR rlForORudOSLEf; SLUFEIE BLAST, o
ﬁ!ﬁ?g&gﬂb@ﬂabmﬁmmhaﬁm;}mpu@ 7660(10B8)].  In addition,
. | ne. a " .
CiBefentnider StHiR ey RER R OTs TRE CongitRE dinerein
tgl?létrtégircﬁq@fﬁiig-_c%riéﬂOaﬂk imla He;t/lpridimﬁioapbuiffef;:]ahradﬁncan be
ridize" nmeans . . i di i
{ Bosee e HSEE s, e TeRas, SEiled B e (4he 4t B tBmperature
SR:ffCiﬂff)if’lcatc{ ﬂoq(%]}eaﬁdcwzaﬂlerm?n?g‘;ﬂ bl 85°C, and the reaction
ol ynucl eoti.de havi . 9 .
Dt shemaeaiefcmifRob shayingy Bofutfpe hEvifbYa sait
'T:li;off?}edrérﬁc}‘r@ti@g'l/)bﬁ 1933%cor3wmrtm_milt'/|l.1| a‘mﬂtifneezfen'albéy 15 to 60
% or re, %
oiRP UL ardtifpep FREwsyeoshd” gr Al Gorianiyeyior can be
Wi g b Ed16ri hbsIgeh dnust e idedre isdiae oeethatiengthcdf a probe used.

identity is cal §cl_ul, at ed _usi

(MPEParEharf R tianandOEr WA hotBEogyradiurtpobtained by
[Swew]\ﬁﬂ‘iézna;ﬂiﬁ]h EtfviaéiZAﬁEééO.(B)iAﬁg, r xlOSigj,:_rG.wOerﬁ@S, and a
| diamPaRaBH 1t of ndBRE dondberons TheEhsPESAHIE: dits determine
mrgﬁ@?ﬂgté@ﬁﬁtaﬂﬁ‘si shigdf ré@th@ehcy) ar hyliid diaadittoms (low
stringency) by making a difference with a salt concentration or
a temperature applied during washing. When such a
hybridization difference is made with a salt concentration, 0.2 x
SSC, 0.1% SDS can be used as a stringent wash buffer (high
stringency wash buffer), and 2 x SSC, 0.1% SDS can be used as
a mild wash buffer (low stringency wash buffer). On the other
hand, when such a difference is made with a temperature, a
temperature of 68°C is applied in the case of high stringency, a
temperature of 42°C is applied in the case of moderate
stringency, and a room temperature (20°C to 25°C} is applied in
the case of low stringency. In all the three above cases, the
reaction may be carried out in 0.2 x SSC, 0.1% SDS.
{0031}

In general, the pre-hybridization is carried out under the
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commonly used by persons skilled in the art, at a
tenperature of 40C to 70C, and preferably 60C to 65C,
and the reaction 15 product is then washed with a
washi ng sol ution having a sal 14 concentration of 15 to
300 mol /L, and preferably 15 to 60 mml /L. Such a

t nt
agﬁl’g% E{)E'P‘?ﬂg&?us gd gﬂgggdl E‘g‘t on galié%ﬁcé?ﬂ' of aHowever,
pr’rqhmdsemtion Noin e qvies-wasinidig iaorsnbbraivesys agreied out under
r.odu obt ai 20 hybridization can be 0.2 or 2
g§%e %é'ﬁ/%’ §%§%‘?ﬁﬁ’gp§a te?/rperat ure of 20C to 68C It i)s(
pde€€idile to determ ne stringent conditions (high
stringe .Qr Ild condi,tions (Low_  strin .
ki ng_depridizaiel RAR, ¢ Xferiedhout: I RERGatte with a
tE!dT[]jaNdat metlamgl If?d thue | c@sa\mdlulsmgwlemmmbrdaﬁ& availabie
i di zati,on,difference,i s _made t al,t
aivs itialgtis) Ctee sBROETAE At BRling dothg method
stdemﬂm@d VilaSihdtmfjtﬁbn(shllrgjhudetlrthmisthwash buffer),

ﬂﬁ&é SSC, 0.1% SDS can be used as a mld wash
b ﬁl ow strl ngency wash buffer). On the other

hand, when Stlh(é‘l %ﬁée‘rﬁcr erypredifi catidm Wi tt:hea term ‘“identity”

te erature raturg of 68C |,, ied in the

G ahgiy aretarsenoge e hamalaont A0, Ao acid
am@qwht@st%@aﬁac%oméerﬁa@eﬁt% ngesaps aiwe adegree of
room t epper at ur.e to 25C lied in, the

ca
ofCQIBHGENES eﬂ he coppeared & %e%éeet?me%é) amino
raﬁgg% Oil‘egmme@.e Far rmﬁﬂe@lﬂtdhenr@sﬁjlx?§s@ha® lc_%mut% such
n enera re ization is.carried
oﬁemgﬁeghe A t@é&etgﬁm W&@%ﬁtf}%@%@ gap and the
QBr/;gﬁdn%ﬁalt '&ngnWi@Vae%ilds thyér té’kéﬁ: fisic) mﬂﬂ?déaéi\?ﬁhl ilbur,
carril e ou caonaltion
biath Aerds b olh e foB8aT s Ta0 /ARESE TEOF HICfktion of
a%@ﬁﬂﬂag_ lwlcbhnmeﬂeww Ridirbiel mdﬂmi@gge sefarddi Ndbftware

a conmer i a aval | able |i brgr hybri di zati on
Ui

PRI UFIE Soh A dHlhG (AlteBulbrhololadddi pebS; n403-410
9643 Omsmlg%mﬁr Méfhod$ 0P3HnzyHAoldgy he83: 63-69
present ecification, the term”identity’
(1990)) or Smith-Waterman [Meth., Enzym., 164, 765 (1988)]
can be used.

The numerical value of such “identity” may be calculated
using a homology search program known to persons skilled in
the art. For example, such a numerical value as identity can be
calculated using a default (initialization) parameter in the
homology algorithm BLAST ((Basic local alignment search tool)
http://www.ncbi.nim.nih.gov/BLAST/) of the National Center for
Biotechnology Information (NCBI).

[0034]

In the novel protein of the second embodiment according
to the present invention, an amino acid sequence having 90%
or more identity with the amino acid sequence of SEQ ID NO:
10 can be an amino acid sequence having preferably 95% or
more, particularly preferably 98% or more, and most preferably
99% or more identity with the aforementioned amino acid
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(occasionally referred to as "honol ogy") regarding

am no acid sequences and nucl eoti de sequences neans

t he degree of coincidence bet%een t he conpared

sequences in terns of am no id residues or

nucl eoti de residues that constitute such 15 sequences.

Asefheihde.me, the presence of a gap and the property

RL am no acids are taken into consideration (WI bur,
®P354cad. Sci. U S.A 80: 726-730 (1983)). For

cal cul ath ofhe@fpolyerdiesyid < REIding theavaMeibpeotein of the

honolo%y search software rodu%ts uch _as BLQST .

(REEQRALI emPoqiBNent; AICCOSYENT 468- HF 287¢198b) ynvention, a

(Fﬁggggz&ﬁa@srs@auéﬁééoﬁwiﬁngl@gynﬂ&@ @9ty with the

or Sm t h- Wat h. , 164, 765 .
(my@?%ﬁd@arﬁww@%. gﬁg%ﬁlﬁi @5‘5?\2/ | arpf B, @ nucleotide
"cdalldrice’ MRyviiRy Caprafeahply uskng adionvheey, sepskticularly

program known to persons skilled in 25 the art. For
epRERfR@blYUEB% NEFOEE) aadu@ﬁ%tia%ﬁaf@@'\éaé% or more

P%éﬁt@yeﬁitk\sm@ dFoféhfattiohked higlddaibosaqwanaget er
in the "~honol ogy al gorithm BLAST ((Basic | ocal
alP§dfeint search tool)

http:// W%%ﬂ?bﬁhgi !(J;f ) ﬁ#étsﬂdwb@fdiﬁr@wﬂ\lﬁfcggaélng to the

Center ) i ot echn gy Information ( ).

[ PUEARNE i nvigd tHaVe RNpABTIEI agid 19§85 uRReR I NG/ Pt OF more
» i D o ! . e

SISO yPHhECapIRBeRtd QuBRierer, ohme) M RO, SEQ ID
AN Q: doqBEREDoNGES, | BERDID NP n $EOaF M0 18:p8 SEQ 1D

s e [ ([F=Yall %0 i 0

par i(r:]ﬁ?aér}% %@eﬂ%@llﬁgg%@?gr %Jrééﬁ:é;g{déiﬁggt preferably 80%
proaf redist, ymoeopoeferatdyi @efbiary mete fudher more preferably
Al AITenE | A AU RGHthdP nRARHASFerbBAFSHIN 16 more,
pol ynucl eot'i de ‘encodi n t he

| % e novel pr otein o
s @aumttud ablyd iprefe rakiyo P& %g of omtate, paedemosthpsafeshly 99%

QTS Ry VRHCHR atBYeRfeaitinel JRiiRg S8 pEyence.

nd€lEbi] de sequence having preferably 95% or nore,
par ti Cu'IﬂLk%swggégﬁé?QM&ﬁ%ﬁf iR #RthdPstid sequence of

pr ef er abl
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8,
SEQ ID NO: 10 or SEQ ID NO: 12 is given, a nucleotide
sequence encoding it can easily be determined. Thus, various
nucleotide sequences encoding the amino acid sequence of SEQ
ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID
NO: 10 or SEQ ID NO: 12 can be selected.
[0038]

Accordingly, a polynucleotide encoding a protein
comprising the amino acid sequence of SEQ ID NO: 2, SEQ ID
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID
NO: 12 includes not only a part of or the entire DNA sequence
of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7,
SEQ ID NO: 9 or SEQ ID NO: 11, but also a DNA sequence
encoding the same amino acids, which has a codon having a
degeneracy relationship therewith as a DNA sequence. The
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identity with the aforenentioned nucl eoti de sequence.
10 [0036] In the anti body of the first enbodi nent
according to the present invention, an am no acid
sequence having 70% or nore iéentity with the am no
acid sequence of SEQID NO 2, SEQID NO 4, SEQID

NBreGenPEQihReNdio®: fg@ﬂé? Ngnclddes SER | DRIRANO sdduence

can be an am no acid uence having preferably 80%
oICOiBREDOREHRY fPefUERR P BBRAURBES, further nore
prrefedgply 90%or nore, still further nore preferably

9&% or re, particul ar%preferably 98% or nore, and.

nost pr & eprafieyredoexgmpts of ddve i RYIWRUHeokide encoding a
af td i @RHN chhised 7 eNeY -
SOEER GRS PhePaRRIAENE Sepdehid SESRQ 1DANO: 2,
| BB IR NGEGH 5B I NGE® | BEWIDE NGEG, I DEQDIDENO: 10 or
S 0 { I . LiS1 (RANChegt | ;

s RndNds 2 R d bV HucEotiBel U prRINGCLED hiBleotide

vadquenas afuSEEDIDIM B equehESS 1ENdNAL Ny, SFQ A MNO: 5, SEQ
' . ; IBsNO 4, SEQID
%%'.Dd@f@ %@?@Q%ﬁg@%% '{\gE%DSE? 'o?lsEQ I D No.Q 12
cd@ kel ected. [0038] Accordingly, a polynucleotide
sequencaotMEEAT B, SPERHLA BRI EMER iRt a geertain
SHQOItBIimNGs fancsm;alb/ N@uivalent $Qhe prmimmnsgﬂjggsof the
| mistoYaddiBehtine? of "SER'TH ROT S SRG T WP A seQ 1D
SEDL B NOEQ Iﬁ) NSEQ8,05RQ IDLNGutt GalogoSECDMR Béhudcean be
35 . ,
SR P SATTPLS B Rc TR M unctions
sampsoutated heitte thpr exermessiorendfi binef pratedn cookistésg of the

[ aepo e PERsie BTTPECL A8 ND Doty sty i8°4 Seq 10

er¢Odi g SEQSIPrNCei 8, CHROr IBi N@ t N ami BEQADINO: 12, For
ge uqe%%?fi%’égglzégl %';%%%nirbé‘:’%%} %II'BQVinA'g tﬁ'g(%érl%alhppr%tein to
express by genetic recombination technique and then evaluating
whether or not the aforementioned protein functions as a
dendritic cell-activating receptor. The protein consisting of the
amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12
interacts with T cells and has the function of activating dendritic
cells. Thus, for the aforementioned evaluation, the following
functions can be used as index:
- Function of mediating T cell adhesion (Examples 5, 6, 10 and
11);
- Function of activating dendritic cells by antibody cross-link
stimulus (Example 3):
- Function of forming complex with FcRy chain (Example 4); or
- Combined use of several or all the aforementioned functions.
[oo41]
[Novel ligand protein and polynucieotide]
Among genes that are specifically expressed on activated
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SEQ ID NO 12 is a polynucl eotide conprising the
nucl eotide sequence of SEQID NO 1, SEQ ID NGO 3,
SEQID NO 5, SEQ ID NGO 7, QIDNGC 9 or SEQID
NO 11. 10 [0040] In the present specification,

whet her or not a certain protein is functionally

' L) i ir$d,| Wohieh Wwhee identified in th
SRR 311G AnUITgH PARIM ETOTEIE, JYRIOR Jyefe idZntiied In the
NOr B3 NISEQVED tND, @,nesE@pﬁDOﬂ@embéfiﬂsE@F@BHNo% efe can be
Cﬁ{brk?ﬁoi‘w%dd%tse? TReh LY A daiéng, a THhelmetieatide sequence
pnenonenon or uncti ons assocliated with

t he .
eaprtbisiganofantdhs areine @mdi sSeaugnse ?ﬁ@ Pipf@iR encoded
ag{,d EQ.| 2,:S D . SEQ4 D
= L e L L P
Feespextnphe, iln cathdBiometananEadenes! thaf ngrengpecifically
C (0) | ; . i .
BT SRR D Ao TBERSRRGRIES Hor EmbpRGLaIRS, one
atypeneft | orembyacesi protaiot i @aseascan gghdmmeptioned as a

cell-agt] j to T ' LSt-bN@fOfni
SR RLULPNN GEREY! OTnoTIRAEBRIA SE8EALLnB ol gene
4angEchemmioo ecidEequemNg of, a JEtannencededr bgethe gene

BreasRneradl SERF LD WO, dorghutipraesgrdifiy.
af00di2dnt i oned eval uation, the following functions
Coecrolfc Al AEL igoREHeIq pPELaligL ERL! present
atveationy aersminpcacid ssquerae hBydpgc788s-ani Arore identity
S IEML465 SRR s BHE! b 520 IR s 93P g 10 o
sdéercdn dre ahh ahinaf @cdesequeadef iveotingngrefeagry] 80% or
OBl e bOBPELAEANS, B SRoMMOHE ! TRHAEL pRdpreterably
T somsmhogandstifi ofuTARM prroarel nprefaradty wd® or more,
S, BebRE i 33, o7 Gl g 4P preferably S5,
meuseraley |deatige neithTthee mforenienfdoseguantigo atid seguence.
gene anqnt hae Smyr(\)ugl%io%ic?gqgﬁ%ai% e (Hopt}é\ ?derotein
according to the present invention, a nucleotide sequence
having 70% or more identity with the nucleotide sequence of
SEQ ID NO: 13 or SEQ ID NO: 15 can be a nucleotide sequence
having preferably 80% or more, more preferably 85% or more,
further more preferably 90% or more, still further more
preferably 95% or more, particularly preferably 98% or more,
and most preferably 99% or more identity with the
aforementioned nucleotide sequence.
[0043]
In the present invention, if the amino acid sequence of
SEQ ID NO: 14 or SEQ ID NO: 16 is given, a nucleotide
sequence encoding it can easily be determined. Thus, various
nucleotide sequences encoding the amino acid sequence of SEQ
ID NO: 14 or SEQ ID NO: 16 can be selected.
[0044] :
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5 by the gene are as shown in SEQ ID NOS: 13 and 14,
respectively. In addition, anong genes that are
specifically expressed on activated T cells as

| i gands for TARM proteins, ond8 type of menbrane
protein gene can be nentioned as a human-derived

= DAL LR
ar®raprio @ se or

[3@ {:gi-“ E@ew@gﬁ d [ 9B0oRN? 98 et o iy o e iea]% DNA
h RoMact d sequence havi g/e

smrence aft 560 IEI}SN/(DI 3 e 5rEnQ1dDadW@ sbﬁ;u@mteatﬁo a DNA

%S’éﬁ%'ﬁa%ﬁﬁ@&g}s@ff 2&%‘50%{@% %)Cr*g?f mg& 3648 a codon

pMmeydéﬁ%errawrmlatMrtaﬂan thoe e witéf asab|NAISEGUENCe.

or nore, still further no 5%.or e,
part c Hresen pr‘é‘fveerrgtt') Q{éu/' ﬁF? F‘gﬂ‘li‘% t RIFA® sequence
pf(m‘reeabbm@ﬁ%t&sathrmrm\mdmmmcw th the

af ‘{ﬁfti oned am no acid sequence. 1In a

pdﬁﬁﬁ ¢t eotide encoding the novel |igand protein

accor di ng ﬁﬁeﬂé’t@eﬂr@&@ﬁipmveﬁgllw pelywetleotide encoding a
se C avin or_mare identi

IR (e B AGe (B aBRA0 Bebocap hids BEQAD Mo: 14
cajy BEQ FiDJ@lI@OU@Gswqu So/déohai\e ngrm;blaﬁﬁ'@lthye adieotide
or nore, nDre re 0 er nore

preaH gRey Qf Eﬁoﬁg gﬁmﬂ\'% * preferably
95% e TOr €, partlcul arIy preferably 98% or nore, and

1oLy 99% dent it ,
af or ehert CHY PRI i SRPQDSAERTL, WBel OBk 3T (ROt e certain

IOlr ﬁ%@i%@Vﬁjﬁt’:@@nallw@ﬁlmﬁQ @Ctﬁe%ﬁmemaszs:sﬁlﬁ@ of the

s@@ﬁ@eaé}%éﬁwfﬁe &fné%&il@ %@ndﬁ %é tighlt{g) 16 can

V%éo%ﬁeté?%'rﬁﬁ' ﬁg Se@HRNSEAg engocbuegogmiarinmam@hon or
sequence of SEQ ID NO 14 or SEQ I D NO

seﬁtamté@nS[o@saqaaée AcWérHi e, ex @Wﬁﬂme%ft.?ge protein
e”@@ﬁ‘éi@@l%f"&% %nﬁﬁ{ﬂ’rdcfiﬂ Ngkd ien 8di gToSEE) dDSRMIENCE or SEQ

SEQ I'D
NO: 16. For examp e, it can be determined by allowing the
certain protein to express by genetic recombination technique
and then evaluating whether or not the aforementioned protein
functions as a ligand on a T cell for a dendritic cell-activating
receptor. The protein consisting of the amino acid sequence of
SEQ ID NO: 14 or SEQ ID NO: 16 binds to a TARM protein.
Thus, for the aforementioned evaluation, the function of binding
to such a TARM protein (Example 12) can be used as an index:
The novel ligand protein according to the present
invention has a single transmembrane region, and it is
expressed on the cell surface in a direction wherein the
N-terminal side thereof can be located in the extracellular space.
Accordingly, using the aforementioned protein, antibodies
against the aforementioned protein can be produced.
The present invention provides a protein comprising a
polypeptide consisting of at least 6 amino acid residues or all of
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ID NO 16 includes not only a part of or the entire
DNA sequence of SEQ ID NO 13 or SEQ ID NGO 15, but
al so a DNA 5 sequence encodi ng, the same am no aci ds,
whi ch has a codon having a degeneracy rel ationship
therewith as a DNA sequence. The present invention

f@ﬁﬁh@fgﬁﬁ?'s@@%rﬁtre BNg%rzgﬁue%@As @om qsmml SBQ PD NO: 14
such a sequence anm

the FUTNRQCl @efdSde 1 eng‘édl%]éSa ijrofé&n i‘é N?§1 n&qeh
agfd¥eraehdi oIV IR P cﬁdtﬁstd&aoﬁrc&E@sanngﬁo the
is a poIP/LHucI eoti de conprising the nCK|(§|eo“de

s‘élﬁtféw@é proeyiop g the smEre agdGeauenteoak)a 1B8RM-L

réﬁanDrSﬁgntm@e&I thpabeonsameidiain cinfigera fETpAdducing
protein is tunctional equi val ent to the protein

cantibading againsd trbﬁra eramentienadROINSEQ 1 D NO

14 or SHQkel Eré@aniﬁl%htl@ﬁ g%@[d@é‘q@lsé’%ﬁ\tﬂeuﬁdm figand
bi ol ogi cal phenomenon, or ctions 85500|ate h
tﬁ@’@dﬂr@% enPetseMel prention b BrAdUStRIH P U @ﬁtes against

agﬁé‘o éf“dr@n%@ﬁk‘i%’?i@d °fn§f<9 | RMAd 14 rdteTFQ off Dth'@ present

For exanple, 1t can be determ ned by allow ng t
cé’r\t%l‘l‘iwpﬁ otein to express by genetic reconbinati on
F@ ue and then eval uating whether or not the
aforenentioned protein functions as aligand on a T
ce[AntiBodyldendritic cell-activating 25 receptor. The

protein F\%”Sé@ggiiﬁgol\%ﬁé@réﬁgb”ouﬁctﬁeS?ﬂé@@ﬁ? Mvedien can

IDNO 14 0 nds to a M pr ot el n.
Tapecifieally heeagonigmendi dJfRiMeviiaigino®F Bhel ARAELL orotein.

ofmcngﬂhﬁly{ it %“‘pﬁl‘ % Fﬁh%tteb”Tﬁ?g?”PPSté%) 0528 HARM-L

use n accordi ng
tD!’Dt@il’pnsgdnfOf thBW@lﬁl the m@bady ageerding to the present

RVSHRBN Afoliie0! Rive dBfle! larltfg o RELITS YT RMNDCEFARM-L.
surrace In a rectlon er el t er m nal e
t Berckofa CBARDe prodaiedornat RARMtk apedtainainglpslas a protein

Aﬁ%%ﬂg”&hyanﬂﬁ' ”gdc{‘%eac&féﬁt?@%f AN oM % &itRin or - 3 TARM-L

anti bodi és renmentioned protein ca
ppmdbemj mSWhThle PnesentmioreepmM iy @aidi ks ddesr af@| geleted,

a ! %F%g]%@ggﬁ%ﬁe’é; ,&Pgﬁ&%@?'ﬁ& 9s Yed KifARh fhat such a
protein maintains the same biological activity as that of the
original protein (Mark et al. (1984) Proc. Natl. Acad. Sci. USA
81: 5662-6; Zoller and Smith (1982) Nucleic Acids Res. 10:
6487-500; Wang et al. (1984) Science 224: 1431-3;
Dalbadie-McFarland et al. (1982) Proc. Natl. Acad. Sci. USA 79:
6409-13). A method of producing a certain protein by deleting,
inserting, substituting or adding one or more amino acids with
respect to the original protein, while maintaining the
antigenecity of the original protein, has been known. For
example, a polynucleotide encoding a mutant protein is
prepared by site-directed mutagenesis, and a protein is then
allowed to express, as appropriate (Molecular Cloning, A
Laboratory Manual 2" ed., Cold Spring Harbor Press (1989);
Current Protocols in Molecular Biology, John Wiley & Sons,
(1987-1997), Section 8.1-8.5; Hashimoto-Goto et al. (1995)
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15

am no acid sequence of amno acids 1 to 159 of SEQ ID

NO 14 or amno acids 1 to 158 of SEQ ID NO 16. The

af orenenti oned protein contains a portion

corresponding to the ext r acelPul ar region of the

am no acid sequence of a TARML 5 protein, and thus it
caneRe ysod 2$1a5;a}atn:aang@85 HHEC! NGt BAERROBES USA 82:
agai nst_the aforenentioned protein. The present

i @R9dh pr@maes are dirithe (h88) | Mgthed.proneymalt 154:
t IEegend ' f duyc| t i agei nst

L o e A B 2 3 E ont
1d0GA&htion. [0047] [Antibody] The anti body
accordi 0 S Laaventd on n hEi eal ;
Fecoani 2 FRERAIED SELo AN SE IS PTBEERt! Rfyedtion also
Ada@ﬁmlw@ntlibpdugsps;@e@ufecmferta]apaat TERVhpr 3ARM protein or
TARM: .- i used for obtaining the antibody

accor@i hgﬁ{%@tlﬁé present invention should have the
ad0Qfghkcity of TARMor TARML. Such a TARM protein

TA kO, (D .
o oo AT BE Lt LA TASAS R oY M protein
pruged nfon whtainioe bthemardiboidyo aciardiagi diesthee present
d N : fi t ut
cnbention BERIACE gt BN dfilya¥pi Bayly thE REfifength
biarndiyd catidasequenygeasy thatTARM: heotein gi thie PABININ protein,

Sust etbocn; pbhipdbuliedfradBidnt RESMnacEk.Ia@tugl dmipo acid

25 egiddes00foixprapia) .6 B84)0,Sdixnds 24 mb48ladino acid

OSSRy ol DSSTaML it 1o e

- ceprtesiemtpspecifichliode! gté nype iofsehei polypapsidda fragment of

20

25

30

35

g:lahédﬁglpﬁgf?ﬁgﬂﬁiﬁomeq mmf"ﬂﬁhgﬁoﬁgiég?g eﬁtott %atrpiecularly

antinfimtgcas Jooly abdt dragihelamiigteietityhas theeTARMWTotein or

o TARTE g BtBMA by ot e di rected mutagenesi s, and

a [[0GB@] n is then allowed to express, as appropriate

(ol SR Id, o kP OB s PN I 30 hEa oS Septice

Mfiragi@nt Buahogy, thiohmMid egr&idansr carboxyl terminal of the
TARM protein or the TARM-L protein. The antigen determinant
site of a polypeptide is estimated by a method of analyzing the
hydrophobicity/hydrophilicity on the amino acid sequence of a
protein (Kyte-Doolittle (1982) J. Mol. Biol. 157: 105-22) or a
method of analyzing a secondary structure (Chou-Fasman
(1978) Ann. Rev. Biochem. 47: 251-76). Thereafter, such an
antigen determinant site can be confirmed using a computer
program (Anal. Biochem. 151: 540-6 (1985)), or by applying
means such as a PEPSCAN method of synthesizing a short
peptide and confirming the antigenecity thereof (Japanese
Patent Laid-Open Publication No. 500684/1985).
[0051]

The antibody according to the present invention is

preferably antibodies that have an influence on the functions of
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(1987-1997), Section 8.1-8.5; Hashinoto-CGoto et al.

(1995) 20 Cene 152: 271-5; Kinkel (1985) Proc. Natl.
Acad. Sci. USA 82: 488-92; Kkuamer and Fritz (1987)

Met hod. Enzynol 154: 350-67; Kunkel (1988) Method.
Enzynol . 85: 2763-6). [0048] 5 The anti body accordi ng
tihet HEARMegerateimvent te AARM- h.npmmg anfpmo@mgnp!e, the

SRESUT ! 50218 ol MU By TOBMLE, o ehe
duPARMRS mfott(aenTAIO\dupedtémf’ oinclaid: n@cth@t:amm obdjendritic
I

B LorhEe tPEPHTTE netplE G e SHAREP fidrefl by the
satibody cﬁcdmehfﬁgRl\ﬂoprtdteelﬁrst ehebddRNentprodt dhe, present
AR iEn X thiBL 7 i E IR, 67 4 Bor, B35 Eqlls o the
MR_i\lfﬁ p rteasi ﬂylbindm?lume) afondl'aemmm@doaatmmiy to the
t el n n

CORRYGP ohefth dERatnpl ok 'q gk’ opnar REVEIARN, 6 . Efaplex
Oﬂorhlﬂatiﬁhi?l‘t{]e{:ﬁﬁgegﬁ?: gﬂi {pHDﬁIEHUl 2n_l%thle| maRed,chedn by
SRR th & Sror e B5R5G) S Blodlr 1da TP SARM (Frotein
f (rsgamnilena) . be Farpeipapté, dehe ragaenhgsuoti diset kepression
s A i SSe 58 the! RIRABhsobr e JEABML, avptein’

sllricﬂeuaé mlmiumr@eptdfdehestam"n@tcﬁdtha FARN Hodp aftein to the
SPRRYf actptednehde onhaiy; ofien” EREBBdNolof  Be "Second

(dREPIdineNel acElingl $8: tA85pP23er iavemtidrodoofthe TARM-L
anal zing a secondary structure (Chou-Fasnman (1978)

HOlHBy. Bi ochem 47: 251-76). Thereafter, such an
a @ggg determinant site can be confirned usi ng a
comput er, 30 Anal,, Biochem 151: 540-6
(7565) ) Thera BB ckgrding 1o BigtpreSentiibaation includes:
gt Ach && ot ARSI\ @bﬁdlﬁ@:i Beridide @né ?mmrmdt@m or

the antigenecity thereof %anese Paf ent Lai.d Op
PUME | BAR; ﬂ_motgy%@g/qgggy fgen and immunizing a mammai

such as a mouse with the aforementioned antigen; a chimeric
antibody and a humanized antibody produced by genetic
recombination; and a human antibody produced using a human
antibody-producing transgenic animai or the like. When the
antibody according to the presen‘t invention is administered as a
medicament to a human, a human antibody is preferably used
in terms of side effects.

[0053]

The “human antibody” means an antibody wherein all
regions are derived from humans. Such a human antibody can
be produced by introducing a human antibody gene into a
mouse. Such a human antibody can be produced with
reference to the methods described, for example, in Nature
Genetics, Vol. 7, pp. 13-21, 1994; Nature Genetics, Vol. 15, pp.
146-156, 1997; Japanese Patent Laid-Open Publication No.
504365/1992; Japanese Patent Laid-Open Publication No.
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[0051] 35 The anti body according to the present

invention is preferably antibodies that have an

i nfluence on the functions of 21 the TARM protein or

the TARML protein. For exanpl¥€ the nmeanings of the
expression "having an influence on the functions of

t g PBYY Boeis rI'htéPﬁéE@?fajaPh'b\(&tdtth OW@%WSSBS ; Nature,
cells bé the cross-link stinulus of the TARM protei'n

bW @lhe388anbPbiy0aR28r di R4t oafife JePasiesentbademént abd-Open
t f yHVeRlhi | e ., LARKBALI O

D ERA0h N PO O e of SRy Pugh, @ human
t nEbedyneani alfed banpirpdicad ha phaae slispey method. It
( EHPhES D i+8NGoie QAL DL | a X : :
fornat#%npgg?%gg# #ﬁgﬁTiS£§H%€§%iﬁgaﬂgetﬂg Ecks %ﬁgFHDEd n
byMaok®i ddilhg athal.af br dheht Burled Vart i2ddy o B4 -$8—M 1991,

prftali.eé)gam(ﬁﬁéarrpl e 4). For exanple, the neanings of the
eﬁPreSSIO "having an influence on the functions of
t

®O02RM L protein” include inhibition of the binding
of the %$@4 Lo 4t ° JAR tej i g
the anti ody‘L% ﬁﬁ@zggcz%nﬂﬁqugmgéd%ngnghgg%rﬁié}ygi(?gwd by
t Heapspsantingn & Rograttingg oaR thepogsns rsed@es2E of the
T i.b ace i r i i .. .
e neBManEr 8l NP, EOMBRIERLa BN U Hhinngnegion)
TARMaprowcaise antibodyhénta\RE humatneiantibody geriegen Such a

o e aih GaBRTCE e iR, RRpBUTHE Syt iifence to the

humethpdd desctibey pr ddpeadsieyPgbert iLaidr@penbPubtication No.

a0 ans7peianiG Y BREGH: Pt Raid- O8N, posgRgs1987,

t Her2&xamiplbody according to the present invention is
aﬂﬁ@)@ ered as a nedicanent to a human, a human
a j/ is preferably used in terns of side effects.

[0053] Triee " hulvimexid | dntipodEanis aan amritiioslyy Wiatoeiuted by

“NgaiiRg" BB VE5LB0f HERLA y H ORI B S, 3, RS onstant

antdgdiody géne i Miuman antibody. Specifically, a mouse is
immunized with an antigen, and an antibody variable region (V
region) that binds to the antigen is cut out of the gene of the
mouse monoclonal antibody. The thus obtained V region is
then allowed to ligate to an antibody constant region (C region)
gene derived from human bone marrow, so as to produce a
chimeric antibody. Such a chimeric antibody can be produced
with reference to the method described in Japanese Patent
Publication No. 73280/1991, for example.
[0056]

The monoclonal antibody according to the present
invention can be obtained using a method well known to
persons skilled in the art (e.g. “Current Protocols in Molecular
Biology,” John Wiley & Sons (1987)), Antibodies: A Laboratory
Manual, Ed. Harlow and David lLane, Cold Spring Harbor
Laboratory (1988)).

[0057]
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nmouse. Such a human anti body can be produced wth
reference to the nethods described, for exanple, in

Nature Genetics, Vol. 7, pp.413-21, 1994; Nature
Genetics, Vol. 15, pp. 35 14§ 56, 1997; Japanese

Pat ent Lai d- Open Publication No. 504365/1992;

Japanesgs Rat émimiaialrdipea falgimeatiafntine TARM protein or the

DAL ot B0 08, GAB S BRI antgen

Z%%?itf\‘}i%%@eguga@ed Bnbtineaaftm‘remlentﬁﬁm:ﬂm%a atid sequence
antj hody c e

5630 HRAbEcSEay S T AitieEncATnE bF ARl P e form of

fﬁf Q:foﬁﬁﬁﬁai OV\IIE&@I ﬁEtémdi@teSpmitmd i n Irveokder Jto Dprepare a
Bi o

eﬁ%?ﬂﬂ'@x 603 antiserh yinht 2 aaaHETHBEGEENs arTous Bpes of
apbLIpAtY RIRHteedahybelOskdans@l iy iandehgBB, acafliodiginide, a

e e eSS0 BCPOLPR, 146 carier
aBPbPé’i‘i'anh Obé Woﬂg} ipnsly [pewRictSushcha abmmnnnaeéerum

antlbody ca with referencetot

S itors Paoothy IRl P Thpaihss o MBI GRY AL -2y is  generally

Pg@rf&ﬁﬁbﬁr‘c@@ |aﬂa§9§@f‘a45§iué9@t21anﬂ53apanese Pat ent

'5% 0/ 1987, for exanple. [0055] The
lic anti body" is an anti body produced by

' ' gat| NgxaSpled bitdie drﬂ&h@ﬂt@fb@mﬂm&ﬁu@éﬁllmcﬁém mouse,
the constant’ 20 region of a hu

n a ti bod
spe¢ati @lmepbity %l%énie@ iMeunRed Eé/ nt filednoculation
aﬂ‘?eﬁﬁ‘o&”ﬁh@ﬂ%’eé’ a%UBQhQah%ﬁﬁ‘ é&m |frﬁ‘§itﬁalﬁi)oﬁ hainteaR®isscular
e antigen 1s cut out of the gene  of .
rT@ﬁHﬁl@ﬁ&!‘a%mb@M @he t&hﬁépsﬁttgﬂ?@d \A %ﬂbﬁ?o?é‘)“- For
%!hﬁlus?g}ﬁg%ho ld9atgntigenn anbybogly censekant wiglgi dfreund’s

region ene derived from human bone marrow,
a§0mptﬂt@duc@déUV@ﬁlltnerOE arff"ﬁtw'&‘is Subhc Pheri Ca(?]uvant

a'?\tdnj?l?gﬁéé%ﬂo elSO afucsfly Mhffled &ir BRCe &veiPe ﬁ@@@@’eeks

descri apa ese Patent Publication No
739859091, for exanple. [0056]

Antibody-producing cells obtained from the spleen or
lymph node of the immunized animal are subjected to cell fusion
with myeloma cells, and they are isolated as hybridomas. As
such myeloma cells, cells derived from a mouse, a rat, a human
or the like can be used, and are preferably derived from the
same species as the antibody-producing cells. However, there
are also cases where such a cell fusion can be carried out even
between the cells of different species.

[0060]

The cell fusion can be carried out by a known method
such as the method described in Nature, 256, 495, 1975.

{0061]

Examples of a fusion promoter include polyethylene
glycol and Sendai virus. In general, cell fusion can be carried
out by allowing antibody-producing cells to react with myeloma
cells using polyethylene glyco! (mean motecular weight: 1,000
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30 The nonoclonal antibody according to the present

i nvention can be obtai ned using a nmet hod well known to
persons skilled in the art (e. "Current Protocols in
Mol ecul ar  Bi ol ogy, " John VVI@% & Sons (1987)),

Anti bodi es: A Laboratory Nhnual Ed. Harlow and David

L )
[0554,600 BV d €bREEntriRibA 0F MRt RiiiBI. 2000 to 50%
praﬁ ed n temp A tiaRM beproesi rQQ%Gl B us88°Cox Révdni peeferably

AL &UWELEN 3N BRY zseﬁb(pasgtd zgeréﬁ% a(;for nhhﬂﬁ‘@@r of the

am ho acid uence can used. Such an antigen
rrezwtbbodyeﬂr@guchtgfmihs o &he qumpibst waft fha oayeiona cells
pr 1 onpl ex of i gen
t?‘i?%a car Ieg'{éjr%r!i ﬁ ?Qgrrﬁgﬁgl\f nlgs of9 c%plallrﬁng 1, for
a@mmxmmatmwkd:@ 1(31 mrau&eal.ehyde carbodiimde, a
rri(fqé? e active ester, and the |like can be used. The
protein may be commonly used products such as
bovi ne danicusOtwpesndh ,imimymeg el cal, metthedscg/amibe used

[0%. ScOBBBI R anPEReBHOTAREL) AVRPoRR, Sitprhples of

i slcldean moumenochamicala mebbod, laclgudefteaarpu gLISAd method

h . ' |ati . i .

BbE e B8R bRy S HBRSTARK, HiBtein or the TARM-L
admigtiesh aBnorEIﬂandaehﬁzdmtms_aim | @ oneidropdateni svated owith an
o draShftin it HhaRbuE; " AT Bl dtlet method
adjpwohitng e/P@muz ; mlgsmrr@tsmg azga[gggl%abzy?ngndrg Hmledf(ftRM protein

.10 nti bo roducin
qu‘l’r?é%ﬁfévﬁgagfq SRR B e B raibh node of the
y3pd animal are subjected to cell fusion with
are isolated as, h

rryel oma cel | s nd t ybri
stch mydibmaddiffh, cEr o GrerRudor s shth nanuBOynioducing
Bﬁﬂoiﬁagr 3h¢1étlh|0ei Qﬁfnsbﬁe@ﬁmb tarl leerlﬂbﬁﬁag abhyed on

i 6259?[5%2”85?% aEpiehensizndd antibedy bas ap dpfluence on
cagrs fuhetio rsueh tAeCTARM Yiioeeis T fite CRARMed pritedMean be
applied, instead of the aforementioned immunochemical method.
Antibody-producing hybridomas can be screened based on the
influence of the antibody of the first embodiment according to
the present invention on the functions of the TARM protein, for
example, based on whether or not dendritic cells are activated
by the cross-link stimuius of the TARM protein by the antibody
of the first embodiment according to the present invention
(Example 3), or whether or not the function of the TARM protein
of mediating the T cell adhesion can be inhibited by binding the
aforementioned antibody to the TARM protein (Examples 6 and
11), or whether or not a complex formation between the TARM
protein and the FcRy chain can be inhibited by binding the
aforementioned antibody to the TARM protein (Example 4).
Antibody-producing hybridomas can also be screened based on
the influence of the antibody of the second embodiment
according to the present invention on the functions of the
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between the cells of different species. [0060] 30 The
cell fusion can be carried out by a known nethod such

as the nmet hod described in ure, 256, 495, 1975.

[0061] Exanples of a fusionh%%BnDter i ncl ude

pol yet hyl ene glycol and Sendai virus. In general,
cEARM-USimLenn, bercadragle 35hasedbyral wheithgr or not the

ti body- ' s t i .
?fg‘i“lrfé?%%l &Eﬂéfﬁ%“éﬁ%‘iﬁé‘ EqnéggPC‘tH&WBtg BF@?@}'&? @ﬁ?ﬁ' LSprotein
;cbég?g)??e{‘mtiﬁelﬁiwgésg}o)b\hg\ﬂi/nﬁil;@g caheenangiborty ofof the second

. % 1.0 % t
B ERE BG40 Uit vsr e dyan ol WiTBle 2PARM-L
{‘2“‘{ éﬁguhgggr @lg]gﬂms"cr@ﬁerﬁhg nasth e dyamradtibiody ¢hlatshas an

. he nyel | that, i. |
drﬁ'rfh&m%t@myt&e :ftuf“% ’%@ch%a t?‘%r rBE?Wldf‘e%snﬁﬁ?o*—XRMbL
ﬁ@ggg& ?Zﬂidgg@%?e gvé]f%:?@ bm@_adqhdnmgﬁgheeahgwqdy of the
. screeni a - .
hRERSeRidS Y entiipi cpribe ToeSdRdan” MArSROHer U4l Screening
d T‘ﬁ'Lé&deéis%f‘ Bkl SArfRI08utShBY aa secomphey escreening

coated with the TARM protein or the TARM L tein; ..
amethodvet WRIGE nF a PEEPSHIST e elifiTed Y14 h afprementioned

ST RRERC, L1 st ond seshomines ainod  an
. . | a Sa e contal ni t
TARKiaBEaredUTnanAYDRIOWS 15 SEIRFIFOCenrtloas Whether or

MRERr @n roéggéélahnaﬁ@'i%dfrthaftomm a@ithg FARM protein or
anti bod '-vgro uci ng ybri domas, a nethod of screening
t fleeh bmREOIRIBed on whether or not the

agghgpj{gnti oned anti body has an influence on 20 the
fanctions of the TARM protein or the TARML protein,
can be Fapphesmorenstlendnafist farAed,eubmn shsh a well by, for

i m_calk : i 00eG | bp
LERABBIT Aoy TRkbg o, P 80 b obdameclones.
afelbotipropncheulturg afnbBehnbibriduBas Aget genepally carried

DERCT), BTHTEGUR J0r1 SR pUnCLeRes(el. ROITERMO) containing

dafd toc268bl fetatebaying gesym, to which HAT &vnoxaﬂthine,
aminopterin and thymidine) is added. The clones thus obtained
are transplanted into the peritoneal cavity of SCID mice, to
which pristane has previously been administered. 10 to 14
days later, ascites containing a high concentration of monoclonal
antibodies is collected, and it can be used as a raw material in
purification of antibodies. Otherwise, the aforementioned
clones are cultured, and the obtained culture can also be used
as a raw material in purification of antibodies.
[0065]

A monoclonal antibody may be purified by a known
immunoglobulin  purification method. For example, such
purification of a monoclonal antibody can be easily achieved by
means such as an ammonium sulfate fractionation method, a
PEG fractionation method, an ethanol fractionation method, use
of an anion exchanger, or affinity chromatography using a
protein A column, a protein G column, and a TARM protein.
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by the cross-link stinulus of the TARM protein by the

anti body of the first enbodi nent according to the

present invention (Exanple 3), or whether or not the

function of the TARM protein 2gf nediating the T cel

adhesi on can be inhibited by binding the 30

afgkgﬂg tioned antibody to the TARM protei n (Exanples
or whether or not a conplex formation

bet ween TtH‘@ “Té\?&tuoh@@tf?éa@n?éﬁ’t’* Be theRyreH8hD. |ﬁ@€nbi%n means
i nhi bited bépbl ndi ng ?% af orenenti oned anti body

t fe PENHIMOSr Bhe ety myrp la@rtla}xnﬁrasémnb},omamg speaﬁcally
h%"cb@@ﬁﬁés CReal ﬁﬂ)ﬂ%@nsweqwff §§€n9” n%@eg Specific

i nfluénce of the antibody of e second )
a@é@r@.nﬁgsw t I GhY eaerfﬂnlcmmail dagmenk fnLﬁiélldleonEa'@f Fab’,

TAR) BlotRidlgnf % eryPasediQnaweb®lded Fv,
ot”t & Iséurau:{!l on of t eBT %Il\?pfote’l n of binding tdo

t ﬁ:bsmwsh@mtamhhboaun(%w)nmrml tBe@obymsmihengafine
art of the second enbodi ment according to the
present” invention to the TARML 5 protein. By this
screenl myefetrast, exaarmlesodeft hbliehagntibodwf |efenddie  first

@@?#:Hﬁﬁﬂ Ogéc&fdﬁl:b:f gaﬁ?%@rﬁjor%gén‘%r |ht}§n-{ﬁﬁM bhclude an
arammbqgiyofaqamstpthgemoveive:mtem ofinthhe $iestcembodiment
&OElin tEBStdrﬁaC Scé}& ﬁ%ﬁg%n!mﬁng' %ofeﬁﬁﬂ%rrféleﬁ'agment

out as a econ reening 1
péhf&)ﬁenéd after the aforerrentl oned i mrunocheni cal

(ﬁ%(}g nmet hod wherein an anti body- produci ng
hjbrl is selected based on whether or not it

producesSlatrh apréfaoedt lexamiplds ©of the BARIbpdyt @ifn thie first

f:geﬁp;@ it} 5@%&(31?18 [tlgoetﬂg F#‘rtégberiﬂ:ghglﬂegctkc?ﬁ' B8%d Sinclude
| iantibodiel Iagamst riehodvedopestein obtthiensetondsembodiment
cagiargMgCRs’ e, ey Fiyenbioity 9B R, B BRI Frdgment
RFthIel‘é@tﬁ) containing 20 10%to 20% fetal bovine serum

HAT (hypoxant hi ne, am nopterin and
i s added. The clones thus obtained are

transp! aﬁmetui_ prefertred pexamples! ofathey aftibbilp wfcahe first
tlgemMHw@M Satc %?dpr?ﬁ' & %yl'eo%srlegepl%e%vaedn i0h> uerrtﬁ%'r include
antibodies against the following proteins:
(ix") a membrane or secretory protein comprising the amino
acid sequence of SEQ ID NO: 12;
(x') a membrane or secretory protein which comprises an amino
acid sequence of SEQ ID NO: 12 in which one or more amino
acids are inserted, substituted or deleted, or one or more amino
acids are added to one or both of ends, and which is functionally
equivalent to a protein consisting of the amino acid sequence of
SEQ ID NO: 12;
(xi") a membrane or secretory protein which is encoded by a
polynucleotide which hybridizes under stringent conditions to a
polynucleotide which encodes the amino acid sequence of SEQ
ID NO: 12, and which is functionally equivalent to a protein
consisting of the amino acid sequence of SEQ ID NO: 12; and
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days | ater, ascites containing a high concentration of
nmonocl onal 25 antibodies is collected, and it can be

used as a raw material in pw-fication of antibodies.

O herw se, the aforenentione clones are cul tured,

and the obtained culture can al so be used as a raw
n@tieh i almemipramd iocaseoretoty antd teddivelsich aoefjrisesDan amino

I I i.bod Lfi . . .
Animsanace g e: arp o Hidte e BEEP i Foe aipe acid
psiaﬁ]qméageL@hSﬁ%ﬁsmmsucmr:]litﬁ)adarra]dnwhbdidys cfgmdbi@rww lequivalent

i eve
Ffot et CRARReTY P 2R APIIRT il 4ri b Rics of SEQ 10
epbgnol . fracti onati on net hod, use 35 of an anion

eﬁ@?ﬁaﬁr’ or affinity chromatography using a protein
A , a protein G colum, and a TARM protein. 26

_[0066]_Khenaf@nptéf@raédfre?r@lmpté ofb thee qnitdbedy lof the first
I nventi,on ans a_.part, of_.an anti body. rti , .
AR AEroRdBH {1 QTS PReASIf okt B antibodies
oé?tahfe?ipeea?a@?wﬁna\r@:drpgecmmyfd ; Eeogefgmnnl;?sigu;igmamino
a fupctiona r n a ab' , . '

Sarid est e TOER R A G4 20k 4t aming addsgapgnce of
aSE@Q'I@' cRai:n Bpt vieidh (sehtdinsansna pol ywmdret heoresdrvative
[ 00 ﬁL PE_eferred e€<a l.es Pf t he argshsmd f the first

1 BUBSHISHEATR, Ok Bciintiions! FrRdmSiNe IS eRent i on

i[lgbgqq an antibody against the novel protein of the

frrst énmbodi nent according to the present .inyention,
and a f GnPEBIM eATgRMRLS ¢ HBAC!Opabed)tibady pgduced by

PREAGPFRGE%AEBPOSIR LinrlcantndeceskidheNd] FERM BP-10376.
enbodi_nment according to the present invention al so

i lBPddd  anti bodi es agai nst the novel protein of the

second aredHiRgly, Bf€ PHgthtt misativhepeovidayenthpbridoma
and a functiona ragnent . ther eof 0069

20 Such ..
G EARM By aRS) cdeBRSTIRG ar(Bocynst NAHlenpL; tnstitute  of

Advanced Industrial Science and Technology, International
Patent Organism Depositary (AIST Tsukuba Central 6, Higashi
1-1-1, Tsukuba, Ibaraki, 305-8566, Japan), under the accession
No. FERM BP-10376 on July 15, 2005.

[0073]

Another more preferred example of the antibody of the
first embodiment according to the present invention is
antibodies against a membrane or secretory protein comprising
the amino acid sequence of SEQ ID NO: 10 or an amino acid
sequence of SEQ ID NO: 10 which contains one or more
conservative substitutions, or a functional fragment thereof.
[0074]

A preferred example of the antibody of the second
embodiment according to the present invention is antibodies
against a membrane or secretory protein comprising the amino
acid sequence of SEQ ID NO: 14 or an amino acid sequence of
SEQ ID NO: 14 which contains one or more conservative
substitutions, or a functional fragment thereof.



enbodi nent according to the present invention further

i nclude antibodi es against the foll ow ng proteins:
(ix') a menbrane or secretory protein conprising the
amno 25 acid sequence of SEQd D NGO 12; (x") a
menbrane or secretory protein ich conprises an am no
acid sequence of SEQ ID NO 12 in which one or nore
an{@0759ci ds are inserted, substituted or del eted, or

one " JTRRGHEL e BT SHAnRIESE 1o IRvBReV0hr 4 secone
lIOE) enetb@d'nzpenit_spicngr@img :tm arhiarwqasrémsiemtséwenti?npﬁs SEQrI]Jodies
| SaBRindla BeatbAnE Aty et Eiethy el BB o b€ Famino
5 st atitﬁaﬁqhmmrﬁ tdfogfiqddDgNu(gplclewy gthaggn\logaﬁg siazquence of
o R B, e PEnfieRs tilRaR L areaot Bt fofiservative
T s .0 el 1
o oS oA ne e SRt dTHRE SRy Shing, second
nmoeenbddihietnt \Wiccbrdhey ato %@mmsﬁegﬁgﬁfé@ﬁ} gEaQaln[Bibodies

NO 12, and which is fupctional] .

10 pr 68EPUNEDRGI st i rPé)')SPePE'é‘teanf%'%l:i Qeqlient¥PEFSIghH in the
| Dexbravalidiar [SPH@L 4fmehe prratmrLedhitam, eoef at Menctional
antl bOdyf](E, he flfj_rst enbodi rrenﬁ accor di nﬁ to the .. dv i
pr ERaenty e GPT s aftl bEXALBPIG g AThst U et AT iBPdY s
seang!isd iy Qgéiﬂi\stcﬁlg@fdtﬁiﬁgcdrh@r?ﬁhgoalﬁo iehtide consisting
sequence of gID &2 Qr.an amri ci d.sequence
of O SHOESHG AMMhAG EHHANRS She@bPTrRTuno acid sequence

15fg%%qﬁhbvsgi@%sww?%ﬁsm IPfNM@ti@Fw afmamﬁl ids 1 to

ereof . speci fic exanpl e i s a nonoc).ona
oS0 SO dIORTE16T @ FyBrT D THes R R ok e
thefogqq,e]ssi on No. FERM BP-10376. [0072] Accordingly,
th Npreant i.nvention provi des a,lqg%{bri doma_,,
(@ R8T 2Dt REBANGPNATRACRULIGH (ORIPOFIHEM ut e of
ﬁﬁt\ﬁaermnaﬁrgﬁg}@mg@ése%ﬂ ence and Technol ogy,

Since T cells, which are lymphocytes associated with

immune responses, synergistically act with dendritic celis having

an antigen-presenting function to such T cells, the T cells play a

role in various immune responses (Kroczek, RA., et al. (2004)

Current Opinion in Immunology 16: 321-327). As described

25 later in examples, it was revealed that expression of a TARM

protein on dendritic cells was enhanced by inflammatory

stimulus (Example 2}, and that dendritic cells adhered to T cells

via the TARM protein (Examples 5 and 10). In addition, it was

confirmed that dendritic cells were activated by the TARM

30 protein subjected to cross-link stimulus, and that production of

IL-6 was induced (Example 3). It has been reported that

excessive production of IL-6 is associated with autoimmune

diseases (Ishihara, K., et al. (2002) Cytokine & Growth Factor

Reviews 13: 357-368). Moreover, adhesion of the T cells to

35 dendritic cells was significantly suppressed by antibodies
against the TARM protein (Examples 6 and 11).
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20 Patent Organi sm Depositary (Al ST Tsukuba Central 6,
Hi gashi 1-1-1, Tsukuba, |baraki, 305-8566, Japan),
under the accession No. FERM@P-10376 on July 15,
2005. [0073] Another nore preferred exanple of the
anti body of the 25 first enbodi nent according to the
pt@8&rt i nvention is antibodies against a nenbrane or

secr et oig%rﬁé%ﬁgpecogprﬂeé ngftetrh@éﬁﬂgaﬁeﬂméi(a%ﬁ?l‘éﬁc% was

of SEQ of an ani no aci sequence of
Nop nfionwid dihagobiai aretlb@élyoﬁqwrdmg:d@séh@ap r%ent invention

Sgg%ﬁ,ﬁg\tﬁg&% tHlerd l:)l?&t bhagnesf agaﬁtﬁ%ucé@ arthritis

referre the anti
s aeodel (Emmﬂplerﬁ) acwredr:n@ar;@rt—hedpﬁegearthrﬁvénm%ei is a
ETeL BRahERmaASId kRTINS 3h SEERRALIRE @hfkte.
of 08@8dm no aci d sequence of 35 SEQ ID NO 14 which

Funct1 ofsrorg Qiaih: SRSy aSitBbLYe, 887?;1&;“‘?2?5@“%@‘”'8“
paetordigty éralrip @rersemerrﬁmrm@dyrs?mse fm‘c‘dﬁ@ treatment of
AUt fenbr anc or secr et ory pr ot ei n
c$Op7%Hi ng the amno 5 acid sequence of SEQID NE 16
cont ai naTb 2 hBIE R SHER AupRpm e diseasds S Mumatoid

f amthridisal fragment thereof. A nor e preferred exanpl e
of ngr% anti body of the second enbodinent according to
rﬁQ sent invention is antibodies 10 recognizing a
pol ypeptiklewisgi db ihatonsidenadesdat iadihasion of T cells to

© it RlisoRactuBbreREed “BX. atifofidy Saflst a TARM-L
ara:trlobeuy i ss\ccamtirrfbgur,e’shagantrmcb/ m‘fothEnSEOGdel simlgodiment
P asearBing oo PRe it fhvfheioBof ek ?gr Wil frsatment of
a@@rmm@nﬁaimaﬁ) IDNO 14 or amino acids 1 to

1 EQ ID NO 16, or a functional fragnment
ﬁgﬁ%{}f]s [0076]

The present invention provides use of the antibody
according to the present invention for producing a therapeutic
agent for treating autoimmune diseases.

[0082]

The present invention provides a method for treating
autoimmune diseases comprising the step of administering a
therapeutically effective amount of the antibody according to
the present invention to mammals including @ human.

[0083]
Agent for inhibiting T cell adhesion
As described later in the examples, adhesion of T cells to

dendritic cells was significantly suppressed by antibodies
against a TARM protein (Examples 6 and 11). Accordingly, the
antibody of the first embodiment according to the present
invention can be used as an agent for inhibiting T cell adhesion.
[0084]
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[Use of antibody and pharmaceutical conposition]

Aut oi mune di seases 20 Since T cells, which are

| ynphocytes associated with g@mne responses,
synergistically act wth dendritic cells having an
antigen-presenting function to such T cells, the T

cel l's pl bikewisegl & iis wnmdereﬂnﬂhatradhms@s of T cells to

(Krocze et a 200 Curre Lnion_Ln

( HRRAFS1s s Sy Yups A5Rek 4 S oSBER L BBt st & TARM-L
expn@teaa | AcoasdimeMgaltée taretib@dpresailmw sefcomdl ARiWbodiment

rotein gen ritic cells was,.enhanc

b
P nPECHIRG §5 e mibsenEEETIcS) B8l e (Hsad sman aaent for
Ceidmbmhgr‘ectdibaﬂihe@:d)ﬁ via the TARM protein

(Egéxa‘gléjs 5 and 10). In addition, it was confirned
th dritic cells were activated by the TARM 30

protel n Bybiest degencrgp@clﬂumlshl ntihelsteﬁmd ‘Lal@ﬁtesmn of T

6
DL ealts” Bhadls auliesibhoet ol Vil S, aeRgRt: el ngmely, the
asﬁﬁﬂﬂl beW'EE hzl;mwiﬁmﬂGﬂtl@Wt h@b@)@téggéd( bshid@ndritic .cedls to a
OKI ne (0] ac
S5 TARER L ol exprastes on 5 Cels. T BelnBThigifgs the binding
deaﬁlratmml bﬁot’@ﬁ %wégs@@ntdd gepdrRsSeteiy to a TARM-L

SIproGEn PuBPass el o1 LRI fHhes ISR Bing T cel

eXafBblegfon tad@ﬁdlﬁgnfﬂd neHet hateddift anﬁ\'/@ﬁﬂbn an immune
accor di n présent invention _act ual

ad
t hé@%lb‘é‘ﬂlg‘?c Qé"T%@ttEQn s cBl Irggent | Abutka é'ﬁ/@fﬁcttl%" sbetween

m@éhd&ﬁ’i@”@éﬁsﬂandrh? Cd@!lsag%nudtﬂd%e@cwidﬁ' Sgrowth and
is model of rheumatoid arthritis t is”an

auda‘fﬁm@aanogbgethe [RyTdyitisc 68Hai agdyT W\'ésraﬁﬂdb@dS?dUCtiOﬂ
of of RGLbkirFé/ HEIPOKIRB! caR GOk etine br esent

|nvent|on is useful for the treatnent of
ut@PRfrine di seases. [0079] An exanpl e of such

aupg%mﬂ,ggp\%g%b&ﬁWrmt oid arthritis. [0080]

15 Tikew se is considered that adhesion of T cells

to The administration route of the antibody according to the
present invention is not particularly limited. The
aforementioned antibody can be administered to mammals
including a human by oral administration or parenteral
administration (e.g. intravenous injection, intramuscular
injection, subcutaneous administration, rectal administration,
percutaneous administration, and local administration). Among
them, a parenteral administration, and in particular, intravenous
injection is preferable.
[0087]

The dosage form for oral administration and parenteral
administration and the production method thereof are well
known to persons skilled in the art. The dosage form for oral
administration and parenteral administration can be produced
by a conventional process, for example, by mixing the antibody
according to the present invention, for example, with a
pharmaceutically acceptable carrier.
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dendritic cells is suppressed by anti bodi es agai nst a
TARM L protein. Accordingly, the antibody of the
second enbodi ment according ép the present invention
is useful for the treatnent o aut oi mune di seases.
20 [0081] The present invention provides use of the
ap@ﬂagqy according to the present invention for

d th ti t . f
B ccacchd [aUaE %os PRTRCEUHCTIN crtr ettt BV Rer,
Wﬁﬁb@?brﬁ@éf wrg@hu ngi:oaumn‘rmmeedl19eﬁwsjrm@1ﬁwnr?um@tion field
t he ste 0 manister]n |
aRbEndo %IS 1R ‘é@ﬁ?tb(‘fﬂyl}hag’}%r%“ﬁgog %[Cﬁg?m%%el{ﬂ Tt pFesent
' n?(\sa?nﬁu@n Egbt!?é@al $hm¢hadgE95cat!misaoept@@&3hgrﬂérﬁ\Anclude
e or inhibitin ce| | adhesion e
POk 1Rk aalp & Coqarsh b et eaiplSat” SialigR: ardhterator
CﬁJEbﬁCWﬁ’é %bmaﬁgcagéhy %Wfi@%ﬂm@)egafmn badidesas necessary,
Agal nst. a TARM prot el

NGy, B fsh SaAEbER SR P liatransurtactant,

agC Qi E@;lﬁ@témeaﬁr eFftide cl na{ﬁnhmquarartte aaeolaxitender a
an agent tor i nhi bi ti n &P‘TSI on 0084 ¢
| MRAWKtEBINg (ag8NEors SUl %%etmvs 2<f QHSBETSatk & huffer, a

d?‘?’@%é?v&tﬁ%‘ s sehipReessed by sﬁﬂiﬂfﬁﬂ@l ey cagai antl anay be
TARM t'éin. Accordi ngly t he nt

b
s@’éfmdl é dlf‘Wt‘i:rﬁ)tr ’%'Eccﬁodlﬁg GOV &G 'Bpége#‘ h@&ntq\fonmlxmg

?”@sé@fas Fawlhbtériats Foegdtharmaceutical
adh%slon [00851 In the present speci fication, the

té’rfﬁpaéiéﬁ@slson of T cells" nmeans adhesion of T cells

? @Eﬁﬂrltlc cells, nanely, the binding of a TARM
protei expressed on dendrltlc cells to a

pr ot ei n ExsasnedesPlon #osagies forp fgh,qﬁr@q{gr@h@%imstrataon
b'lfi?liﬂ% :ﬁj aB‘f@%Pé;%ﬁdt“‘oﬁ?;F{@@s%j dlﬂpCiﬁﬁlé'ttlthproduct an

stoa rotei n expressed T cell s usin
b % i&;ectlon

thetr@g@,&nowsr inaﬁr-bluqn ngPrP &kt aaheéan@fHé'éGH&%g
URGoRIRECY dUYENdidbugNnfEBHBR product, and a percutaneous

injection product), external preparations (e.g. an ointment, a
cataplasm, a lotion), a suppository, an inhalant, eye drops, an
eye ointment, nasal drops, ear drops, and a liposomal agent.
[0090]

An injectable preparation is prepared by dissolving the
antibody according to the present invention into distilled water
used for injections, for example. A solubilizer, a buffer, a pH
adjuster, an isotonizing agent, a soothing agent, a preservative,
a stabilizer, etc. can be added to such an injectable preparation,
as necessary. In addition, such a injectable preparation can be
produced in the form of a freeze-dried product, which will be
prepared when used.

[0091]

Examples of a dosage form for oral administration include
solid and liquid dosage forms such as a tablet, a coated tablet, a
pill, a parvule, a granule, a powder, a capsule, a syrup, an
emulsion, a suspension, an injection, or a lozenge.
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response generated as a result of the interaction

between 15 dendritic cells and T cells, such as

activation, growh and diffegﬁﬂtiation of the

dendritic cells and T cells, production of

cyt oki ne/ chenoki ne can be suppressed. [0086]

Phaygmegeuti cal conposition 20 The adm nistration route

of  the anti body accordlnq to the present inventionis

not par th i@ RREYMRICRULER! qp@pagibeenasershbtd 4t tiddresent

CRRVRA AT RhEY CFGFRHG TEIRRRIS o'tﬂ@'ruﬁhégaéeﬂ@:@'ﬂybyeffectwe

oral admnistration or parenteral . adm ni stratl
(eaggentSnt r Medieoven rﬁ%puoaentisnwahu@m dlopg Flow promoter,

&b e%él‘rﬁfhld%“b&ﬁt@ﬁﬁ Woﬁpo‘ﬂc?' St ESM | OfvivaESH awtag'nns amino

admistratibn, per eous adnini stration

|o@<a aajrmmmazerorgr aAk@h@toivtﬂ@ndrtagpma@hta&wbe added, as
i o d P& r 7

| i ef%%%ﬁ}l . Rt t grggﬁ‘e é‘osf %&Eg@g‘éﬁggedlent to the

fo:earcsrean caaniiaamarwednm npiarrangeraf 1 a@r‘aﬁf'/csbu/awm@ht

ar‘;bé ]productl on nmethod thereof are well known to

persons'skilled in the art. The dosage formfor oral

adm ni stA atosn oéwqaamm@dmlamrldmngtﬁfathenpweniemventmn
r | B I C far

P AR d e (RO AL L0RAN AEACBaSed! Oh PIRIRIS fablors such

| e e ang me ntsteaumm goulies ith@ tymar nﬁc@i&ﬂa@@bllghe degree of

%&mﬁgut | 'cg}ﬁé e%%gép%%%logﬁ?]arlrﬁ?%’??w;é 8gab&fancé}at!ent the

V\mmmsy comfonlcysaase i n pthegrnda ogu ticalul &tndinglsi elstich as

orengffRRIoEERE, At dbiEaPUIL LAUACHASIES, he Bresence
acee pttaieireec af ru 2 ©f aod udg deliveryesyspem, a_ndoﬁrmrpqzssmmty
coTbpEgo HeliRinistelef as of PREHBRLAL the, oMHiheHBn with other
neggents,y andansapbbéigenerally emtlos b0I0E mapdaps prefembly 10

AR, o8l mafk PR o LUGERRd ey, for

s up f & cad aviniistagbion aaddsbebosﬁﬁoo malddgr preferably 5 to 2000
ol sy A ¥Ry Ao BYere?Shy 3 (8 30¢/0"RE/895  For Mection
administration, each per adult (weight 60 kg), which are
administered once or several times per day. When it is
administered to a child, the dose may be smaller than that
administered to an adult. An administration method, which is
actually applied, may be changed by decision of a clinician, and
thus the applied dose may be departed from the aforementioned
range.
[0094]
[Screening method]
Method for screening for a substance that inhibits adhesion of a
T cell to a TARM protein
According to the screening method of the first
embodiment of the present invention, there is provided a
screening method for screening for a substance that inhibits
adhesion of a T cell to a TARM protein.




5

formul ated according to a conventional nethod by
m xing ingredients comonly used as raw materials for
pharmaceutical preparations. 15 [0089] Exanples of a
dosage formfor parenteral adm4istration include
i njectabl e preparations (e.g. a drip injection
product, an intravenous injection product, an
[ nI{BQﬁ)@écul ar injection product, a subcutaneous
injectio S ~20 0
or bduct Th %r?grnal p?t?%pgrg:}ee‘%ﬁfr%%ggﬁ_ oft déﬂcﬁ‘fﬂt Ee!is and is
cataasbasaﬁech widhi an) mizer@apmdmth@ty;s anvpiﬂ‘mﬂ almt theyemmune
dr t dr gps

98§%oﬂ$e S%&v%bﬂ gg%l]ntn@scaé!!sd%ﬂg%T E@psé il agﬁnﬁoﬂ as a
pr eﬁaub‘.dobyrods$slolsmmgim$1éhatﬁsaaduidadcty) ﬂned‘MRMgprotem the
the 8r.esent i pvention into distill.ed

used for . .
i nPERHIGHE Y PorteRahpfe MAY 6P BT I‘I"zeerdULg”E) %‘FEF, S piye can
ade@stiaducmi i sAamordinglypgdhe, streeoimgnogiefdend , of the first

onETptBtR: of spErBtesd mlthuioilEaflb8 Hodd A Hibening

sucbr a iNj lestiamaee thaépaﬁabltsnadalesb@n?;@f @ ddwedid tonthe TARM

0 1 B PER ol i  phBER b Ll SRl Ser8Bping for a

15

20

25

30

35

f orsudnrsabnadnmaeﬁxlrmn ohei %rrzﬂatdeenscdﬂ bhdarmubﬂlaaqumne disease,
ta ated tablet, a 35
%ﬁ%egﬁﬁ%% raaba\@/rr aetgigo@‘ﬁgpt'sa capsule, a
syr[@@g&i]n enmul si on, a suspension, an injection, or a
| ozenge. 32 0092] The harrm ti al, conpo Lti 0 .
nocor di nd W SEREC G dRECNBHVBRENGnf s, SFPBAURERt according
comba'thﬂeoroimertﬂwnaeatﬁbmahhy auftmtri empudeat the step of {(c)
I\/breover one such a d flow rormte
AT ERe i RS gttty o Bel e pFESERRE of a test
vn tsamsnancerrwlm dedtdinathvei sbeehzer of @ teskesabetante, after
dru% al so be added, as necessary. At the tine,
t h@'FRt{RY-of the active ingredient to the carrier can

be [olg@ed wWithin a range of 1 to 90% by wei ght.

[0093] In step (¢), when the binding activity in the presence of a

test substance is lower than that in the absence of a test
substance, and preferably when it is less than 50%, it can be
determined that the test substance inhibits the binding of the T
ceils to the protein according to the present invention.

[0098]

The term “contacting” in step (a) is not particularly
limited, as long as a TARM protein is allowed to directly come
into contact with T cells. For example, it can be carried out by
a method of adding the labeled T cells to a plate on which the
TARM protein has been immobilized, or by a method of adding
the [abeled TARM protein to a plate containing T celis.

[0099]

The T cells are preferably activated T cells, and more

preferably activated Th2 celis.
{0100]
In step (b), the binding activity can be measured by a



10 A dose of the antibody according to the present
invention can be determ ned by a clinician based on
various factors such as an administration route, the
type of disease, the degree of34 synptons, the age, sex
and body wei ght of a patient, the severity of

di RR8GM rRBEHGRCEHICa C%l%' 9% 1L5e£gs are added to a

phar macoki neti1cs and foxi col6gi ¢ char act eristics,
predecen whighsanbARM piskeist hasibegmiémimenylizgdt emd they

angl-d hﬂ'lé’:‘i’st%ﬁmdr'etdy foff a b%é’r@aﬁrggi't)ﬁh%taercﬂd t‘f‘r%é‘ nd' gpeafter,

portl on of e conbi nati on agent S,
betgadéesedycells camp@imipated by eveshing omtheomzepcand the

5 T R cTRASCRLA SUIOLY, 3R 55200008, S8l osuring

5 the MOGIHW@WWand more preferably 50 to 2000

\/\Ke@?% 1for injection admnistration, each per adult

( ?‘ 60 kg?l whi ch are adm ni stered once or

several komethperafoagmentionad i tabelingpi st eradidisotope, an

et Ao e R g o uorescent

10 w:cwmtale), aat dalmmefmﬁntedsubayarbeepgebgedcw deei siswd, for
ST SRy LIS B0y e v
igr&nl[ﬁé Het hod] [#18 hod Bx@mpieseof rag'nfenm?,la*r}e used herein
S S, ALt ke, ond

f i hustiferaskodi Esampfes; hef @& ﬁ@gtismtsubs_tahlt? @&1de’] herein

(0] or [ n r
15 D GAE, g DR TEARERA BERL B Carcein-anm
TA(FEDbpndDeLaboS&torﬁé@}éS] ATbe, BARY f?got@s@ms pe¥PERESE¥P and
I S oCclL a
r}ihde? @HE %tnnet{’élsél%gﬁlvol v |nr?ﬂ@ran%néuc?bs%6ﬁ¥@es and

beftlmeeexswmldrprbtelml theag@né deddenf tanaddiithtedduasdainto a
nk stinulus t is .added_to th

oPOXEi FERCHE | PRSRucoItieSed LHeetail map@mBes of 2

20 thelrdméi;ﬁe'ﬂtrl Isuﬁs&ndeseasedcaherbml nédede luciferin  and

A‘:l%%rlgéﬁﬁ{.y’ Iﬁhs?orsf% %%%'e%g ms bio 9noe]1¢v1td?ﬁ st;llsttsétm can be used
to allow the aforementioned ligand to bind to a labeling
substance.

[0102]

25 Moreover, unlabeled T celis are added, and the adhered T
cells can be then detected by an antibody that is specific for the
T cells, such as an anti-CD3 antibody, or by an antibody that is
specific for a helper T cell such as an anti-CD4 antibody.

[0103]

30 With regard to binding activity, the added cells have
previously been measured, and it can be expressed in the form
of the ratio of the adhered cells to the added cells.

[0104]
Method for screening for a substance that inhibits activation of a

35 dendritic cell

According to the screening method of the second




enbodi nent of the present invention can be used for
screening for a substance that inhibits adhesion of a

T cell to the TARM 10 protein, and can preferably be

used for screening for a subsst5ance useful for the
treatnment of the autoi nmune disease, } and nore
preferably rheumatoid arthritis. [0096] The screening
meehvodifmehé fofr dheenpoeiarent inverdiai ngthde t s t peovided a

Cosparm HRERARAREr L gt TBL 1 8° shBSLFRER Pt Thnibits
teattivamhm afice deindritibateli.n t he absence of a test

ﬁiﬁﬁje after step (b). [0097] 20 In step (c),
bi nding activity in the presence of a test

5 subst ancBemsdriveercellzancamatbe nattivatddense af 'm%wlstprotem

10 |
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canibEeCigs B erfisdntraimuntior lordminles 25 a0 d Al picordingly,

tha UIemlrmcoteiti heygtemelthattbashbeenotsalbjeat:@@rtb ngross-link

! oshifulis gt YABM Sty canihg dsed O sqreening for a

asshbam Ase ahbARMHIbitseactivatiahl oﬁveidetdae@ldﬁem tyllsome
w @g tact with T cells. For exanple, it can be
catPi out by a nethod of adding the labeled T cells

to a pl ape omtytecth &bevad T:ARNMmsatQimmtb@md that the
ilized net hod of addin

ARBiBT el fistast,Te CosaiinbRaetvaten o gesiritie cells.
T Telss ahe preditrab! vcestiMal edo T ¢l | re@é\dt moheention for

referab tlvat h2 cel 10 n. ste

s héc'&?%# Toct @v.s@sgaﬂcsetﬁ@%s bty a]&J%/@tS%gqﬁ "dendritic

mst:ang gEﬁfbéXaﬁéHefoﬁ %%réegfheggfoﬁagebggﬁelaﬁc@gldlgléfzdetofor the

|

anelp@%évensrg 6% R TELAD I GG F IS0 \CRRYATS PRGaRE ofnd more
ti peefdidi9afic@imatei@diehpdiscel | s are elim nated by

washi B% or the like, and the 5 | evel of the adhered

celPd0/d t hen neasured, t her eby neasuring

When cross-link stimulus is given to a TARM protein that
is expressed on dendritic cells, the dendritic cells become
activated. At that time, the TARM protein forms a complex with
the FcRy chain known as a signal-transducing molecule, and the
production of IL-6 that causes autoimmune diseases or MCP-1
acting as a chemotactic factor for monocytes is induced.
Accordingly, in step (e) of the screening method of the second
embodiment according to the present invention, the level of
activation of dendritic celis can be measured using, as an index,
the amount of IL-6 and/or MCP-1 produced from the dendritic
cells. Otherwise, the level of activation of dendritic cells can be
measured using, as an index, the expression level of the FcRy
chain in the dendritic celis.

[0108]

In the screening method of the second embodiment
according to the present invention, when the level of activation
of dendritic cells is measured using, as an index, the amount of
IL-6 and/or MCP-1 produced from the dendritic cells, the
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the binding activity. [0101] For the aforenentioned
| abel i ng, a radioi sotope, an enzyne, a fluorescent
substance (including a fluorescent 10 protein), a
| uni nescent substance, etc. cat be used, for exanple.
Exanpl es of a radi oi sotope used herein include [3H],

1 i251] maahidd 3 ﬁ“ﬁn n _

Le?gegrglﬁ%cm‘lde (?Ei-ggga%tgél as'g,scgl alllsgeﬂﬁg‘3 é{%%d of (f-1)

pheldpardsd, ther eeaee, ofdl-6| apdier a¥E.PExgnpsicascad in the
her Al iJ3C

| DreSRae tot o Rk oSEB oHIRER I Bl trist oL IEE andfor McP-1

( DR ocheed dpokhe ahsdnce mfsa, test substanasscafter step (e). In

DN AE AL oWTt thes ah8Bne Y BE. 1Rt/ MEEERFfbddced in

t Héteopresenee Phta omﬁizeosuhﬁtfeme dsl fowed thanbéhaheof T1-6

S BAPSEEDES g RO EERE o el W 9 Lubstance, ang

Lmﬁ@‘@mabiylmhéﬁnﬁt tadess thai d?_tO%,ai\t: dan bgsdemmirt\ed that
. . r .Qne a . 0

DU Bt kuBtalte Bl SAROLLN T shEoREnkRicR: BRLS'

T [d8109]are added, and the adhered T cells can be

R

T ceIIs,_ such™as$ "an an r
amttoulinghte the pspeentiiaovientien hellpen the ébvebofhaadvation

oo SRRl S A nch SRE R dd 2T 54 o, expression
beewveleafutled, FaRd ichatmnimetieapdesseitic ncelte, fidran safeening
DG PSSR T A 05, P Sk bparing ene
| idxpressiaot leael @f dhea FcBy dbadni tn ctieel préemocdi 00 a test
SR SHERTH R ML, £ T el TR ot et
sadestiarg-ayeafied dtep éey.eening for a substance that
|r[t5ﬂ(5]s activation of a dendritic cell.

In step (f-2), when the expression level of the FcRy chain
in the presence of a test substance is lower than that of the
FcRy chain in the absence of a test substance, and preferably

“when it is less than 50%, it can be determined that the test
substance inhibits activation of the dendritic cells.
[0111]

In step (d), the term “contacting” is not particularly
limited, as fong as a TARM protein on dendritic cells is subjected
to cross-link stimulus with the antibody according to the present
invention. For example, it can be carried out by culturing the
dendritic cells in a medium that contains the antibody according
to the present invention.

[0112]

In step (e), the amount of a protein produced or the
expression level can be measured according to a known method.
A commercially available kit can also be used.

[0113]
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[0105] 5 Dendritic cells can be activated by a TARM
protein subjected to cross-link stinmulus (Exanples 3
and 4). Accordingly, a dendr3|7t| c cell systemthat has
been subjected to cross-link “stinmulus with a TARM
anti body can be used for screening for a substance

t Matthioahi floirt Scaetivagi 6or ob sné)&!tengg tihatcéhhibits 0 compliex

ae , n?ﬁéa\i% tcﬂgﬁnthe
dendr| tAc(:oedjir&; tT)huS:het hescneehmigacmﬂ]mg tef t Hbe third
resen |nv ntion f i.ng t .
PR unBaE vacehuihe oBhaihel Soh88eds P INTEARED.  Here is
fproﬁnieﬁtﬁfa ;ﬁﬁefl@d&?afoﬁrubsﬁ@gﬂawwfw sidrstehee that inhibits a
treat nt 0 re
nsvmﬂmf%rma 7 Rediiest a° TARL A0 G RAGEGRY chain.
cross4li nk sti rrul us is given to a TARM prot ei n that
20 is e on d ndr|t|c cells h endr
Col 15 piREa AR e 1§ CeRBredsed Spn gyt cells and
pf@ﬁrﬂsn?f@cﬁﬂ‘ﬁolgxcwﬂ EthleNFthy tﬂﬁatdlﬁtﬁﬁtchas rb &@o vy edls known
a signal-tra uci ng nol ecu n ct
826 nsiopaleee st e o a8l et "HoRE  ISThAS been
aAgug d@f@.@al@t Bieat Cth{ea‘FtRﬁr tl@an’fﬁnmys &b Gcﬂ'npt@uﬁe(cjth fme TARM
ccordingly, .jn.s e . scree t hod,, 0
 Reokeinaad thBbaiie exbuessiannsheseoRcod, Mg “Surface is
| fiyerdd ey, th@:c'o@@lﬁhglﬁ)ff th@tslcveénmg Q’Fneth@dir ratl:Ordmc_J; go the
can be npeasured using

- BreSaRk/ v eRERn e daon o seiesming FIT 8 SuBftance that

Oh'i‘ﬁ{mw% cbbﬁpl@wbr@fatﬁ@rhlb/@{tweenofh@emm peoteid and the
can &%q’neasure usi n% Pas an ,i.ndex Iesslon

h
| EGCEY Re RRAy Cahab ﬁefq’f@tﬂé’nﬁﬁqé Fq,rel geéening for a

[ QL@3kahe! B8eTaT §BRI fite MRERRMON LHF §eéfm®b!y autoimmune
enbodi mrent according to t resent when

t Hes¢ases, andapioRaPrerer Yoﬁ“%‘éﬁbﬁ“iqf ARHITHS; ¢

:;r/ng rg;‘d usi ng, as an index, the anount of IL 6 and/ or

-1 produced fromthe ?‘endrltlc cells,

scr eeni NGSECRBENMY MAhRE: ageapding PhEhgt%ﬁ@S&nt invention
(frﬁ%),/ further comprise the step of (i) comparing the expression

level of the FcRy chain in the presence of a test substance with
that of the FcRy chain in the absence of a test substance, after
step (h).

[0116]

In step (i), when the expression level of the FcRy chain in
the presence of a test substance is lower than that of the FcRy
chain in the absence of a test substance, and preferably when it
is less than 50%, it can be determined that the test substance
inhibits a complex formation between the protein according to
the present invention and the FcRy chain.

[0117]

In step (g), the term “contacting” is not particularly
limited, as long as dendritic cells on which a TARM protein and
the FcRy chain have been expressed are allowed to directly

come into contact with the antibody according to the present



5

conparing the amount of IL-6 and/or MCP-1 produced in
the presence of a test substance with that of IL-6
and/or MCP-1 produced in the §%sence of a test
substance, after step (e). In step (f-1), when the
amount of |L-6 and/or MCP-1 produced in the presence

of iaveestorsubSbanseairmpleovier cahae téwdtried dt 8 culturing the
absence . of te

and/ or -1 produced in th st .
SUBIARE Golfd TBrEFarubugT Shek canteun dbe ERstbostaccording
i t toathderdebatmhoemtidyat the test substance inhibits
activatlion of the dendritic cells. 10 [0109] In the

scigéﬁi nmet hod of the second enbodi nent according

to the pnesestep nyey! i e \B@rekBRon eY&lePf caf! ID@! 98asured
of dendritic cellﬁals measur ed using, as an 1 ndex, the

ex FEEOLMI0 1o\ KepWihdMEthp dehaifieTi @x@mebiendhiet iexpression

cellégel tha 56TReRISIGelSuTRIPbWRY thHi&H§r compri se
thi at of (f-2) conparing the xpressi‘on | evel of
t hd0 3@ chain in the presence of a test substance
W th thagpnoftHdepreR¥nehadkd; bs a tes w
e PeEee oy Py Bl PREfdest S5 the “test

1 subst ance, gf_tei”é ( _
0 whéHbstanegprigsinén a sydlthetic hewrprgleshidairweightheompound,

15

20

25

30

35

Pr &S ¢ires t t kS Lower.: n h -
FCcRy chaieﬁ,{g % tsﬁg{tgb%stg?]c‘z@%ﬁdg’téspﬁghfgst a%{:g‘?é%tﬁ%”{, Purified
pr EOLYBEPYideshenn ¢ antibedy, t an Badkeriia-rairabing substance
de ' t i n i nhi, i . .
o Ol ATt b e e Sh 3 hlkleic, acig, (antisense,
(dyibazEmes RNALoRtad:i ngrefiesradt eyamplesl imdiyde a compound
i @it @d, S T, ei endritic

oL e R B e et Bar T 25 i) but
acE¥PAVRLES dreneobilisatied thevel.i ohheFieséxampstanda” may be
cagifiercariogdl SitbsPancdl!dis g hies s (encs) L1 c cells

in_a nmediumthat contarns the antibddy according to

t hEX@epef invention. [0112] In step (e), the ampunt

of g@lg tein produced or the expression |evel can be

nme

sured according to a known nethod. 35 A
conmmer ci ahey pagsenbbirevantionawill be besasidxkd [i01H3tail in the

following examples. However, the examples described below
are not intended to limit the scope of the present invention. In
the examples, the “TARM protein” and “TARM-L protein” may be
simply referred to as “TARM” and “TARM-L" at times,
respectively. Moreover, the mouse-derived TARM protein and
human-derived TARM protein may be simply referred to as
"mTARM” and “"hTARM"” at times, respectively.
[0121]
[Example 1] Isolation of mouse TARM gene and expression
analysis
(1) Isolation of mTARM gene

CD4 T cells separated from mouse spleen were
differentiated into Thl or Th2 by in vitro culture. A cDNA
fragment to be used as a driver or a tester was prepared from
Thl or Th2. Thereafter, Blast search was carried out using the
sequence of cDNA fragments obtained during a step of
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37 Method for screening for a substance that inhibits
conplex formation between a TARM protein and the FcRy
chain According to the screening nmethod of the third
enbodi ment according to the pf@sent invention, there
iIs 5 provided a nethod for screening for a subst ance

AT RS SI R SU AT SoRhethod. A

i 8 @esudtsed ganeemcmaimg:em selindnenpbrane eeApREX having

\;V: gerJWnFﬁmcﬁgﬂlsn Pecﬁ”rgé“'t\’g%e@@:'dn KW M 19798363) was

t ransduci ng reover, it has Deen
sofpgabted. t hat the FcRy chain forms a conplex with the
T@B&Iz@r otein, so that the expression thereof on the

rface is increased. Accordingly, the screening
met hod abeor Hhhowingt Erinpessewerenveasiaredabdsedisen the

SRS DR SRR MBS 488 LA e b sion of the

FGIWARMIgen@md camnotie qurgH s alfley meeaefwass@mabmatb

B A EETCATACE A 380 B0

r meTARNMIRL ATGCACAGGRETEEAGIGTAE §SEE€RADNY Oret h3 4

a ng to the present invention may further
iﬁgﬁd@e the step of (i) conparing the expression

| evel ofSihhéeFtRyndied nDNm\IvaSpsmﬁmﬁézeﬂ frarastotal RNA of
substance wt that ce

ot dtodlh(prarmEodl clatRa HRAC HER KR (TRORRAICS Using
stegge( Is)mgwfmrahdedxmjt‘e'sm as laevemplateherégiRyirokaiPCR was

Rar s BHEEG %L 65, GHTRREBR D PR P v

Slda&?ﬁm?e,oﬂndushﬁj erablreadhiem i tsolitsiolnessvithartls0%following

I %m‘?%‘ﬁpg OB P Moy oAEEES R BRETRER, B Master Mix

ACtEEﬂ)l;C{) ZIS‘I@l feaeatil i DNengilypoo syldsehéldRyogen), 0.125
U B, L0ty AR, i, ST SRR OB e
Op A cah ESTARMﬂQTe?hQIIm@mE)NA (10 fold diluted), and 7.25 pl of
distilled water). For such PCR, after the treatment at 94°C for
10 minutes, a reaction cycle consisting of 94°C-30 seconds and
60°C-1 minute was repeated 35 times. As a result, it was
found that mTARM was expressed in kidney.
f0124]

Thus, using the total RNA of the kidney, 5’-RACE (Rapid
Amplification of cDNA Ends) and 3'-RACE were carried out to
attempt to determine the full-length gene sequence of mTARM,

. [0125] |

First, double-stranded cDNA was synthesized from the
total RNA of the mouse kidney using cDNA synthesis kit
(TAKARA), and cDNA was then purified using Qiaquick PCR
purification kit (QIAGEN). Subsequently, an ad29 adapter (a
product obtained by annealing ad29S (acatcactccgt; SEQ ID NO:
19) and ad29A
(acggagtgatgtccgtcgacgtatctctgegttgatacticagegtaget; SEQ 1D
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35 the FcRy chain have been expressed are allowed to
directly cone into contact wwth the anti body accordi ng
to the present 38 invention. For exanple, it can be
carried out by culturing the 48endritic cells in a
medi um t hat contains the anti body according to the

DESE 00 1V REL AP Mot I9h AR Hrodite 5 template of

expressi evel” can be mneastred "acco
nmRRAGHE. For exanple, the expression |evel can be

nﬁ@ﬁ@ﬁ using flow cytonetry. [0119] In the present

atl on, exanples of the "test 10 substance"
i ncl ude B mmhsasccamedrmwnulsmg\murgbctmmowﬁion with the

B 53 RBEHI G R O 10 B bBReR6Sirb 2.5

batN'EPj .26l ehsf ixFEamsOafiad of LOf) ut myimdrats ®CRA), 0.5 o

EOC IO b GRS sBUEIE aFE AThSEP SR, R added
grcd[?igfx:gﬁtﬂméd emute:d)ezaaz?le&&;‘ges wen‘edi‘st(ihecg waer%he

Yest one dhueWRE sedudteRcere el A Btk oy 4
knFBB’\PICtMﬁﬂ(?@WACCE@Z?ﬂ@GTAIIQ_ II@QGZG(Z@G_ N@ (PE€ax NV(M).: 21)
oIS R GE. & AT ETatl e AG B bR TERGR CE Bk
_ncmoi_ntzqu_ asrto |hl mt the scope of the present ;

ol . "
A A s BEAEG BEATE TSR TAE WiipeQ 10
andO' TARM L" at tines, 25 respectlvely Mor eover, the
pr ot ei o ety SHETs PhosySHer ci e dreg e REISHATE TR minutes,
fﬂﬁ@ﬂctﬁintdy’@é coasenig Wi p4° {30361}5ecbﬁlﬂ@n155°(111 minute,

TARM gene £Ssi on

Lrander e Mitites gsd cneatsd S tERass  Eifially, a reaction
Seﬂ@%%‘éﬁd‘lé(ﬂ WuiraEsE IpFEEs WeiRites.

[0127]

2™ pCR was carried out using a reaction solution with the
following composition (5 pl of 10 x ExTag buffer, 4 pl of 2.5 mM
dNTP, 0.25 ul of ExTaqg, 0.5 ul of 100 uM primer (5'PCR1), 0.5 ul
of 100 pM Gene specific primer, 1 ul of the 1 PCR product (100
fold diluted), and 38.75 pl of distilled water).

The following sequences were used as primers.
5'PCR1: GTATCAACGCAGAGATACGTCGACGG (SEQ ID NO.: 24)
mTARM_RACE_5'_3: TCCACCTGCGGTCACTGTACCCCT (SEQ ID
NO.: 25), or
mTARM_RACE_3'_3: CTACAGAAAAGCATCCCCCCACATCCTTIC
(SEQ ID NO.: 26)

For such PCR, after the treatment at 94°C for 5 minutes,
a reaction cycle consisting of 94°C-30 seconds, 65°C-30 seconds,
and 72°C-5 minutes was repeated 25 times. Finally, a reaction
was carried out at 72°C for 5 minutes. The amplified cDNA
fragment was cloned into pCR2.1 (Invitrogen), and the
nucieotide sequence thereof was determined using ABI3100



10

15

20

25

30

35

differentiated into Thi or Th2 by in vitro culture. A
cDNA fragnent to be used as a driver or a tester was
prepared from 35 Thl or Th2. Thereafter, Bl ast search
was carried out using the seﬂﬂJence of cDI\lA fragnents
obt ained during a step of 39 conducting a

S RATS Wndi ep YRR BlochsBEs et hod. As - a

resu , a gene encodlﬂr@ a ce rrerrbrane protein having
uﬁﬂiha\&i functions (GenBankTM acceSS| on No. NM 177363)

was  obhai BGF’edséitL O%Zt%/]pe-@%ff ebinyd %e%ld@ﬁaﬁnéﬂfm 5'RACE,

desi gned bas sequence of GenBan

( BNId1 B73§BES aﬁdc@hlé\%wpee%s,@btas@ﬁdt ne 3%@5«; gené fhus the
TARM Fl :

&&%ﬁ?%&%ﬁ%%ﬁ%@hﬁ@m NTARM R

T&AF&GGAGTTGAGTGTCC (SEQ I D NO.: 18)f [0123] f

Si

elagg grg}agr%ﬁgggonega %ﬂ@%ﬁﬁéaggﬁﬂa& Aﬂ;&)nmﬁ RACE,

speimsiragl &5t raam@didy TTINA agllgrtgtanpsaf@rmseawqrene d:agqg ed.

M@So@ﬁcmyé fdle UEDIR Wa@Béxmﬂegﬁ% 'f?@n?"tl‘?ﬁay $o8HAF)RNA of

carrred out Feacti on sol ution
winhbuske boold cmangowwmpngu cD&M(m@néﬁeS@f Kgu{HiKRBA), and

ng%@ s‘“‘}r@ft rogen§ Qgécﬁggsq f?:kZEPdiROpr'\ﬁ%hon kit

N BRNMGE ND i rrERCROWB%CBrUEle@ltMJﬁWM Reg@tmn medution with

2afel Qo TTB RN S ) 90 Y Slmceiriers b of 2.5

t maht dAHEP,a0. 23 Quif of ExJ@ayi Bui ed, 0fa108apM & pijerer, 0.5 pl of

" VLTI B Pl TALGF REAINE FORECh(Teltt /E38.75 ul of
{nﬁgﬁ?noltudsmmtarhssedel n ki dney. ' _25 [ 0124] _Thu.s, usi ng
Anpl i fi ?ﬁ%bﬁ"§P“‘bgmﬁg@ﬂ§§%e3ﬁ‘ﬂe§é§%\%%"@%’ Fi ed
orh TARMaGt @FR: GCIGNITAG TAGACCTHCTGAAGRACgELEQ ID NO.:
S ence of mMTARM [0125] 30 First, double-stranded

c was synt hesized fromthe
MTARM_3'UTR-1: GTCCAGATATGTCCAGGCCTCTG (SEQ ID NO.:

28), or
MTARM_3'UTR-2: TTCAGTTATTTTACCAGGGTTTA (SEQ ID NO.:
29)

For the PCR, after the treatment at 94°C for 5 minutes, a
reaction cycle consisting of 94°C-30 seconds, 65°C-30 seconds,
and 72°C-5 minutes was repeated 35 times. Finally, a reaction
was carried out at 72°C for 5 minutes. With 2 types of primers,
6 types of splicing isoforms couild be confirmed. As a result,
amplification products were obtained in 5 types out of 6
conbineaions of putative splicing isoforms. The amplified cDNA
fragment was cloned into pCR2.1 (Invitrogen), and the
nucleotide sequence thereof was determined using ABI3100
Sequence Analyzer.

[0130]

As a result, it was revealed that splicing isoforms

encoding 4 types of membrane-bound TARM genes (m1, m2, m3
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total RNA of the nouse kidney using cDNA synthesis kit
(TAKARA), and cDNA was then purified using Q aquick
PCR purification kit (Q AGEN). Subsequently, an ad29
adapter (a product obtained BY annealing ad29S
(acatcactccgt; SEQ ID NO 35 19) and ad29A

ac t.gqatgt.cegt.c t c Ct e
St g o 6% P8. 8L Gt erly a5 JaA°gERRS(s1) were
prodisemtaRigopkat e of RACE. [0126] 1st PCR was
crrjlj_%dlqout using a reaction solution with the 5

filq g conposition (51 of 10 x ExTaq buffer, 4 tl

of(22. 5 AmkhlydiE Rf OxREessioof oERTEARM g&reds of 100 uM

rimer ' PCR4 0. I 0 n L :

gr: ner, | Wr%ﬁgﬁﬁégﬁﬁpﬁﬁ%@dggln%ﬁ%%gl ouse tissues
divrait esipalveredi 38 ARSdbsofihdics tibidved it )theTlap'licing .isoforms
e o e S B BBt
MIGEMIRABE (p'erd: weteé Cl eslgia eySequld specifically
NQO. . %é{’ or rrgARM RA% 3. 4 GAGTACACCTGTGAATACTAC
(SEBPTHY {hs MbANGINZ[SOIFENSER  after the treat ment
SZ@Q‘?&RMQ_@ F2 :MTOTETRGATAGAGARNCTATET €SEQnHDSNOng 30)

- secaonds - - wa

- apaAR 84S RCAH adrtE CoqBRI TR GRR B ety
outept? 12Cim@rsSwairautesign@d 29lich 2thandghBgRcoatd specifically
carried oyt usin reaction solution with the
f o fb(gﬁt%ﬁﬁésg‘@ad'ﬁ“‘(?qf%fnsk x ExTaq buffer, 4 pl

of P2 AR MMq FANTRTOAZAGAAGERTACAOTETIGEATARD (MEQ ID NO.:
prinmer (5 PCR1), 0.5 1 of 100 M Gene specific prinmer,

1 $2)f the 1st PCR product (100 fold diluted), and
38R MOTq R stid AR MRC BCICTREGHEA (568G 0D NO.: 33)
STATEARRINOATHELFORRBHH BAeey ey Rt they could specifically
%%W'SJBEOWGC%TCACTGTACCCCT (SEQ ID
friTAR?«l’_qF3: GATCTCTGTGATAGATGCAAG (SEQ ID NO.: 34)
mTARM_qR2: GTCATTGTACCCGGGGTCTT (SEQ ID NO.: 35)
[0132]

Using RNA PCR kit (TAKARA), single-stranded cDNA was
synthesized from total RNA prepared from each mouse organ
using RNeasy mini kit (QIAGEN) or from the purchased total
RNA of each organ (Promega). Using the thus synthesized
single-stranded cDNA as a template, real-time PCR was carried
out using ABI7700. The PCR was carried out using a reaction
solution with the following composition (12.5 ul of QuantiTect
SYBR Green PCR Master Mix (QIAGEN), 0.25 ul of uracil DNA
glycosylase (Invitrogen), 0.125 pl of 100 pM F primer, 0.125 pul
of 100 uM R primer, 2.5 ul of template cDNA (10 fold diluted),
and 7.25 ul of distilled water).

[0133]

For such PCR, after the treatment at 94°C for 10 minutes,

a reaction cycle consisting of 94°C-30 seconds and 60°C-1

minute was repeated 35 times.
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NTARM RACE 3' 3: CTACAGAAAAGCATCCCCCCACATCCTTTC 30

(SEQ ID NO : 26) For such PCR, after the treatnent at

94C for 5 mnutes, a reaction cycle consisting of

94C-30 seconds, 65C 30 seconds3 and 72C-5 ninutes was
repeated 25 tines. Finally, a reaction was carried

Ol:f; %% 72C for 5 mnutes. The anplified cDNA 35

f ]g Jn was cloned into pCR2.1 (Invitro e%‘,ﬁ and the

nucl eotAsle asemserite ithavadf fwagddé?tl“e?rtmrﬁg' i wgas strongly

ABI 4 I r | i ed Bi osystens).
é%&%&éﬂﬁ@#é%%ﬁ% g %(H‘ were obtained in
5€RAE?E] and 3 types of cDNAs were obtained in 3" RACE,

A T8y biBg 3RS gs%g(@%ﬁggféﬁ'bﬁlrﬂmmfmr@a%as types of

clarifi eot i de sequence
i 0dlde vass gmalptzeidned by RACE, prinmers for anplifying

\/\Eéig ﬂg i sof orms were desi gned. Doubl e-stranded cDNA
b thesi zed fromthe total RNA of 10 nouse bone
marrow Usimg RENAsyymihedit (QIAGHENARALa! RNA wasprepared

\A%S then ur| fi e@ ui#ﬁ?rage%ﬁlﬂr% Eﬁﬁ%{{ |fp{)ﬁfatmg|&slg tspleen

t7 usl ng a rea
S@é%ﬂ;l on:ui\numd tine Wetroow agdcowpoisius obypss! of celix lines.

ot Bepater s st g, O Hgs Gitsefqifdffte total

pRll\merusnglRNf\ COMA Ki25(TAKARA) .ut édyingatbie3simperstranded

1cRafAS sy ik BopirIm B R AHEA R g cusing

(ﬁ@ﬂ?@@@n th@7ard@ mMiARNES' aFRhht for expression analysis in
GA‘TATGTCC‘AGGCCTCTG (SEQ ID NO.: 28), or niTARM
3“9ﬁ5’£‘ AIOHSSFACCAGGGTTTA (SEQ ID NO.:  29) For
t pp1BGR, after the treatnment at 94C for 5 m nutes,

ceconds AS hatesalE i nivass T d o pRar AT BRRI ny w%5sc sttongly
Fiehgdressed fredoeomarrow-derived dendritic cells (Flgure 3).
[0138]
[Example 2] Preparation of antibody against mouse TARM and
expression analysis
(1) Preparation of mTARM-expressing cells
An mTARM gene expression vector was prepared as
follows.
Primers were designed based on the nucleotide sequence

of isoform mi.

mTARM F2: cgcgtcgacgccaccATGATCTCTAGGCTCCTTTCCCTT
(SEQ ID NO.: 36)

mTARM R2: gcgggcggccgcTTACCAGGGTTTATTTGGAGACAG (SEQ

ID NO.: 37)
[0139]

Using RNA PCR kit (TAKARA), single-stranded cDNA was
synthesized from the total RNA of bone marrow. The

single-stranded cDNA thus synthesized was used as a template.
PCR was carried out using a reaction solution with the following
composition (5 pi of 10 x buffer, 4 p! of 2.5 mM dNTP, 0.5 nl of
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was carried out at 72C for 5 minutes. Wth 2 types of
primers, 6 types of splicing isoforms could be
confirmed. As a result, anplification products were
obtained in 5 types out of 6 40 conbi neai ons of
putative splicing isofornms. The anplified cDNA

( ESPEERL RSy EheRet Ak ARRT, b LI 08 100nM Bimers,

ABI 31686 crERAyYenR il PMSBO, [OLBE6 LGa)fAéthtllﬂ@@umater)t For

P URB b nca B0 S AERR RGBT, FER IftLths gieaction

apg CﬂflechQtstQ‘ﬁgSeﬂ&@Cy?)ﬂyp&ecm,geﬁﬁ°f(?s3§3 \s@cgnds and
%%T%A‘Ii re 5 g%ié@%gp ﬁ tﬁ@% YS! I\hn%fth}éexé)rr%%%'t% was

gﬁsml«mmu&e :?Ihmes fowa3 amialiyeed. Nsxedmnllitﬁlaﬁ cDNA was
ove.  si

e & 5o BoTTASEURE LRI PBRRETEL Bnd the

W&!ééﬁ'd@@éq&l&fté hhérébﬁwmwhémpenfﬁmadl ysing ABI3100

%qp@t@n%y the@g and rrzw{s%o(?ft?%rm c%&ﬁﬂgﬁﬁnwas inserted

il de3| ﬁTT/e(cSEQ;H@XIIDIRBS) EGHP Z(RGgene (2000)
ark A (F4) 8L Suthh A (40 © ‘%”' %Rﬁ'f'caA'%TARM gene

AW@@@TGT@ATAA (SEQ e is 32)
m M gR3: TCA' I Tf | TCTCCTGGGGECAC (SEQ I D NO.: 33) Set

31 rs were designed such that they could

speci fi gabdympAABhtirettbeirsis wasel prepared ARMaFSws.
GATCTCTGTGATAGATGCAAG ( SE |Q I D NO’Q ?4) 20 mT(gRM 1 gR2:

GTOARIGrACCCGRGGTCTT (SEQ ID NO @ 35) [0132] Using

RNA PCR OFA ngl t wase _
synt heséex:j fro%étggttgll\% el g?’gﬂtﬁb@ﬂ%\ac suspended in

o amediomolRNEN) TR KBB)( NREENPUS 1T ront DRET dish, and
Pupehasates otdltured in a CO; mcubator for 24 hours. On the

following day, the medium was changed with a fresh one, and a
transfection solution prepared as described below was then
added thereto, so as to carry out transfection. The transfection
solution was prepared by adding 600 ul of OPTI-MEM (GIBCO
BRL) and 24 ul of TransIT LT1 (TaKaRa) into a 5ml tube to mix
them, then incubating the mixture at room temperature for 5
minutes, and then adding 9 ug of an expression vector and 9 ug
of pCl-Eco (Imgenex) used as a packaging vector to the
reaction mixture, followed by incubating the mixture at room
temperature for 5 minutes. 48 hours later, the culture
supernatant was recovered, and filtration was then carried out
with a 0.45-um filter, so as to obtain a recombinant virus
solution.

[0142]

B300.19 cells (EMBO 1. (1984) 3: 1209-1219) were
infected with this recombinant virus as described below, so as to
prepare mTARM-expressing cells. The 1 X 10° B300.19 cells
were added to a 15m! tube, and they were then centrifuged at
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25 RNA of each organ (Pronega). Using the thus

synt hesi zed single-stranded cDNA as a tenpl ate,

real -time PCR was carried out using ABI7700. The PCR
was carried out using a reacti®n solution with the
foll ow ng conposition (12.5 | of Quanti Tect SYBR

t X 5 | Thkresfe® EPNA 30lture
aycosyq%a%g('\e/ba?cl ﬁZVSI‘inr o’é‘é’% éGﬁNﬁnz%éés'Zof 100rM Fp rl o

Osapsrnatasit ¥0@s MiRcprdagr by2 asphRtéent end bt btained

(%geé?a&‘o‘flth%t ﬁq%&‘{@w 3 gook (HlyBirehel tfg M%‘/ﬂ‘li)) and 2 pl

after the tré

t
nofiiesM 25meraeaorshapd] & cbridil @ ﬁbeore'éa@%*@aﬂjf virus
Sgﬁ@}f&;@@gsr 1 c%ntl g {Wé%e‘ffsgug‘gﬁ?ﬁgiﬁ%%ﬁgwmu ré3vas then
stent!gft_yae@x@te&ﬁs(é@l rambaﬁ@aa@rmﬁ erheurs. 50 tp@is*'é}e cells

oIS RRECTED i B TRy AT M R ey el sorfpfetion of

(EhAGERECtion; dheRNBcombipaaiayigds $¢l¢4ﬁ@adﬁaéf iseprded, and
sgpﬁﬁ%g‘ %rﬂhﬁ”iéw%b%rﬁﬁg}ﬁs S Qe&ercb%t@%khénol) was

in Vit and~vari ous’ types cell
Thedeaf ttbiereto ndlodlawwednbiyd cubirenas E@E‘mei%f fQQﬂﬁ were

bk 0 005, IO oAz

Caetlsed out using AB17700 |n the same nmanner as that

gé )gpir ession analysis in 15 normal nouse tissues.
[ é%] As a result, it was found that mlTARM was
s{p ngkepaaadpoassédcmmnlaor[e pratebw-fdsed an Ta&Nr extaceliular

Pt SRR o) e S S

anal ysi §ifst) Prepapabini3 df (-riSHABK-DISs st NgocelY@ctor was
prepared as follows.
[0144]

The endogenous Sall site of a pcDNA3.1(+)-Neo vector
(Invitrogen) was digested with Sall, followed by blunting and
re-ligation, so that it was deleted. The cDNA fragment of
SEAP(His)io was amplified by PCR using pDREF-SEAP Hisg-Hyg
(J. Biol. Chem., 1996, 271, 21514-21521) as a template and
also using a HindIII-added 5’ primer and a Xhol-added 3" primer.
The obtained cDNA fragment was digested with HindIII and Xhol,
and it was then inserted into the pcDNA3.1(+)-Neo vector in
which the Sall site had been deleted.

[0145]

Subsequently, the extracellular region of mTARM was
amplified by PCR using mTARM full-length cDNA as a template
and also using a Sall-added 5‘ primer (mTARM_F2: (SEQ ID NO:
36)) and a Notl-added 3’ primer (MTARM_R3:
cgcggeggecgcattatccacagtgtagecttetgteat (SEQ ID NO: 38)).
The PCR was carried out in a reaction solution with the following
composition (5 pl of 10 x buffer, 4 pl of 2.5 mM dNTP, 0.5 ul of
Pyrobest polymerase (TAKARA), 0.5 pl each of 100 uM primers,



An nTARM gene expression vector was prepared as
follows. 25 Priners were designed based on the

nucl eoti de sequence of isoformm . nTARM F2: cg
cgt cgacgccaccATGATCTCTAGGCTCCI4%/CCCTT  (SEQ I D NO. :
36) nTARM R2: gcgggcggccgcTTACCAGGGT TTATTTGGAGACAG

S 37 P j
(STUp N0, 0) PRSI S K1co oy or
t heucbt RCRRNKtof thenéremmenwt dthe&4°8 fgt &- siinartded a reaction
d 3
COReli SRR BPIOMRE BE Lt yd ST 20 SBcERds, anc
f oV R8G hgminuhpssias arepeatedB5106imebuf flinally, la ofa2tidn was

5 TAIIES B, by Sholf, 5V R T BRSAIBTEED spnn was

DM8Onexhd Baopd | ﬂﬂllmcmn:bﬂéd Wifer) . PBtratagemelCR and  the

t at Cf 5 t tl 0
o BEId N ab L B ERRcB, TAEL0E o Rt "0 USSR using
anAB331P0 Sajuenes A(ljvaalyrzeneat'lggla fSﬁ)ttalme_d cl?Nrmlf#a(gn'%nt was

' . [ u 0 m_nut es. e .
B B e TC e Vot guide EoPTprineesked) into the
10 (Shfmtei'geneboan the nucl ce)otg&@regguﬁgﬁe thereofl_hvvasvector

equence Ana r. e
ﬁﬁP%W%ﬁglﬂ{ %\Aﬁ;ﬁ?ﬂse\‘é%&raospm 0 prepare an

exmmlsi\’bml/eﬁb@esplw velcBES EGFP ( Oncogene (2000)

19 (ﬂé 3050-3058), so as to prepare an mMIARM gene
Qﬂon vector. [0140] Reconbi nant retrovirus was

preparedraerébv ) ohe. mWMOéﬂ&ac%lKJIé@@eZﬁahEi@\H]éed through

15 ( D3 NeNTI00, 1458, e p(AIEATA-ABm ) SRECERI@TYbYRe human
t meﬁﬂaara&alm@p@% pHwidE eavigg 341®qw5%rd|@@ Eé@ (His)1o
onat “BhE° £ R eliBaL EReTen! obp ubtorchPERsSad a8 @ secretory
degkimheert peoBwWnvelsekdigiafter referred to as AP chimeric protein).

The obtained AP chimeric protein expression vector was
20 introduced into 293/EBNA-1 cells using TransIT LT1 (TAKARA),
and they were then cultured for 4 or 5 days. Thereafter, the
culture supernatant was recovered by centrifugation, and the AP
chimeric protein secreted into the supernatant was then filtrated
with a 0.22-um filter. Thereafter, Hepes (pH 7.4) and sodium

25 azide were added thereto to final concentrations of 20 mM and

0.02%, respectively, and the obtained product was stored at 4°C.
The concentration of the AP chimeric protein was calculated by
measuring alkaline phosphatase activity using Aurora AP
chemiluminescent reporter gene assay (ICN).

30 [0147]

(3) Preparation of monocional antibody against mTARM

For use as an antigen in immunization, first, the
MTARM~AP chimeric protein was purified.
[0148]

35 Such purification was carried out utilizing the histidine

tag existing at the C-terminal of the AP chimeric protein and
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added thereto, so as to carry out transfection. The
transfection solution was prepared by addi ng 600 gl
of OPTI-MEM (G BCO BRL) and 24 pl of TranslT LT1
(TaKaRa) into a 5m tube to @i’x them then i ncubati ng
the m xture at roomtenperature for 5 25 m nutes, and

tl%ﬂg?gw(ﬁgg&?gﬁ) ‘?{itaglﬁ%@r%éhﬁm Bﬁfstc‘i’énéé§)9 g Aof culture

use ac g vector to the
rsam:rrmtaﬁb(tm@tamm@omm WTAEJY% i M MY I Ptfelt‘ém was

aag]d688mtot eqPer akdy &R p° MRy @h%mrﬁrﬁt €Amersham

| ture” supernat ant vvas recovere and filtration
v&mstchencea),r i fedl coved 3y N@S£11(3945’\”r¥hf idt &P, BH1 aymigazole

3
UL, e O 3k M pTPARLLIT, ERMENEpgiein was
mhﬁﬂdhlfsomom&)lmmmw tfdngs ad i 5ed kb'@ﬂ'g\ﬁ/zoi% gelution,
R
5506 T ARG By R M S APAREEIAR, cRitchie Hibtein was
td:mlm:uctat&d ifyghe measiraments pfnestzyIBe astl%twntﬁulﬂasﬁ\u rora

e e A A A

I'on o e mxture
o<t|u2nltlfocfaumohymle\rgeP(amlmgAﬁsaydﬁ@ IZ GBIQT ABIMm
ﬁ4§2pt oethanol to 2 ml of the reconbinant virus 5
S n was added to the cells. The obtained m xture
was themhecebtmrfa;gmmﬂms@@ ahimaricapoiain wasontixed with

?}tl%ﬂq&%,{] %pccﬁ &z'%? eti@ﬁa[)rﬁ |(|3zﬂfv‘|‘?ﬁ1|§gd"";:e2 f\@ﬁ(\? e:%‘%gb(%n SLC,

r freosbi nammph tesl wamn nﬁ/a!satmciscfemmdthan&hué immunized

B TS s o

CGATFSOl)ersuchenhlaat etiebyatlel lofsdhei M3 syaelome etlai ko the

TARM:
ChIRAH GRS bR a8 b htarad Dereaflst A TERION B carried
t ouBSEARIY & PIFGLS00 sgiabiess.(BoohrsagefH s)H\d;Nd@mas were

Vgg‘ecte\?smpraeﬁarﬁg"fasn{é)(lj;lu?ﬂs (I[nQI]iéléggen), and a culture
supernatant of the obtained hybridomas was subjected to
screening by sandwich FELISA using an mTARM-Fc chimeric
protein. Cloning was carried out, and 3 types of clones (#6,
#21, and #37) were obtained from positive wells. B300.19
cells, into which mTARM-IRES-EGFP had been introduced, were
aliowed to react with the anti-mTARM antibodies, followed by
FACS analysis. As a result, the generated antibodies reacted
only with B300.19 cells in which EGFP was expressed (Figure
4B), and thus the specificity of the anti-mTARM antibodies was
confirmed.

[0150]

Hybridomas producing the obtained anti-mTARM
monoclonal antibodies #6, #21, and #37 were inoculated into
the peritoneal cavity of nude mice, and ascites was then
obtained. Thereafter, antibodies were purified using a Protein
G column. The hybridoma producing the anti-mTARM
monoclonal antibody #6 was deposited with the National



10

15

20

25

30

35

The endogenous Sall site of a pcDNA3.1(+)-Neo vector
20 (I'nvitrogen) was digested with Sall, foll owed by
blunting and re-ligation, so that it was del eted. The
cDNA fragnent of SEAP(Hi s)io4®as anplified by PCR

usi ng pDREF- SEAP Hi s6-Hyg (J. Biol. Chem, 1996, 271,

21514-21521) - a at I's
sttt aeh "SRR “atlitd “SaliACS g efecholoay,
THetebthatioed ! cBAVedr ynpntiswasDeaipgestaay, wit deki tid idccession
a Xhol, i s then inserted into the
NSMEE%M)@&N&%Z%?or in which the Sall site had
be{e]l&'ﬂ;e] eted. [0145] Subsequently, the extracellular

f nTARM was |f|ed . PCR_usin TA
fi%l) SPHESTIAR as Ok tmg‘t AR n%“'f“ &Y' bone
Sahlnrad\dedn&uepi idrerd I ARM 2 (SEQID NO 36)) and

a Notl-added 3' r| nme : ,
cgcggcgdttiiéat t %ca@b&%@?%@ccmef‘apma*( seetibody,  (mAD),
38y resB"@nF@?a\ﬂmRNﬁbli'b@@irpuh the @eﬁ!eggtﬁaa:remf whieotultured
Wlththef0||0 Slt of .10 buf f er,

4 Hong rﬁasrwl-@”ﬁ'ﬁ% narac s bt aBetired ace
(-IZIENA , 0.5 1 each of 100 Mprlmsrs 46 1 Rl of

2. and 36 of .disti]led t.er).

Eor o Suderculsiired bABe: reabiardsrivesc dndigtie Lells were

mpﬂlé e i 863;@1@ Folloniage nsersod! | Mh@fb € Bthrrow celis of
seconds econ and _72C-5 nut es was

r dpadPdo 35na FregHCe; 23@[)9“ &l cItrICo Weres Susnended in a
O%e%ilumc(kpmrasn@ﬁtwe ﬁBs/qnnhMlgaanNA ;mswate/ss uM

cloned i nto DBl uescri

nutiregrraetegtirneb tﬁate@ggb@;@qd?téﬁgbgfggmnégFuégﬁg ng/ml)

A4S I t
eSS Sy o9 i i o PR aT . e

.rﬁaish\erer@ a1 diterkQgiwBd r@@ﬂ% » and were then
;&N@A §+) AR !éeéro-ﬂﬁw%qtﬁfedlwaﬂwé@cehwﬁ{@; mouse

M AP ex re33| oh 'vector. [0146] Thereby, the
nIGARCESX r 62@1 ngV an! )r@@%rﬁ@@eﬁuséadt Khgughitune 3Nas further

au%n%}gtlﬁﬁ'e@ i P!ﬁﬁfhcf \?S"i‘b@é%t QOSﬁW 8F dhe tcl’lﬂ’ﬁ,lre solution
placent a | ne’ phosphat ase havi ng a

10wBSst recav¥erag (a|n§i)| dhen centrifuged. Thereafter, cell
aggregates were suspended in 10 ml of fresh medium that
contained mouse GM-CSF (20 ng/ml), and the obtained
suspension was then returned to the original non-coated 10-cm
dishes, followed by culture for 2 days. The immature dendritic
cells thus obtained were suspended in a medium that contained
LPS (100 ng/ml) (Sigma) at a concentration of 1 x 107 cells/10
m!. The cells were put in 10-cm dishes, and were then cultured
for 1 day, so as to obtain mature dendritic cells.
[0153]

Immature dendritic cells derived from bone marrow were
suspended in a FACS buffer (PBS/1% FBS/1 mM EDTA) that
contained 5% mouse serum, and they were reacted with
antibody #6 or antibody #21 (10 pg/ml). Thereafter, the cells
were incubated with PE-labeled donkey anti-rat IgG secondary
antibody (Jackson), followed by measurement with FACSCalibur
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at the Ctermnal thereof to be expressed as a
secretory chineric protein (hereinafter referred to
as AP chineric protein). The obtained AP chimeric
protei n expression vector was 490 introduced into

293/ EBNA-1 cells using Transl T LT1 (TAKARA), and they

wgsecfmﬂm&woeg fomgt @rréstﬂ@ysboﬁheﬂ’ieafaﬁtlbotdve #6 and
C ture S;;Per nat ant was recovered %ﬁj%ﬁ %rl fu attl on th
anotits e 2 tishrwed pestity reaqtia At gVeFRe Stronger than

Sﬁr’i’ﬁf %%ttéme@g/glthhﬁé‘c fg/@ttﬁ%ﬁobs W hBgate22oRmrdli | ter.

ereafter 4) and sodi um 25 azi de were
ab@é84tlhereto to final concentrations of 20 nM and

0.02% frfﬁg% Cmvﬁwer apsl HRaipre airﬂe@ieﬁapdﬁﬂAMﬁf&expressmg
stored a concentratl on ohgt AP chi r%ﬁrl ("1 647
peotlsj nankiboshy cH#Batwasblv aressent edngvith Alexa

PROSRBEIARS aCta'n\t'itSé((Z\?‘S' nrééabﬂélm%i\f{?t Chemd!éaurmscemrobe)

reportér gene assa 3

Pr e r
oS ubsrest ey, amm@éuyggz;@ndsttiqrmﬂm %%’ﬂaE'é ﬁ%gf'tic cells
29 b &hFABS Chuff
SPHRERIoATLVTA, T8 st Shaperbarts 7 oter

Such ‘gurlflcatlon was

céPB&d%uFBSr/m VDR Hhiat cantaingdp %x Mg sgrum and
tl:’%r?g_"h ;E‘%P@llﬂ of B‘F{’)(ﬁa'n'iﬁerécﬂuﬁiro‘?i eQEEDaP@'\a‘i'?mngen) was

rap Kit am™Bi osci ences) . ul t
smmhie(htt@nttheoauapﬁhﬁgofﬁh@nﬁwTWW%l%r'F@ oild] qninutes.

t r a
%e%ﬁajﬁ?r%?g%cfrgn@%gﬁ #U% %&F&Q mgé;’a(i?t‘r?dm@n |ce for 30
mivhi itz oV EEhS ascflmuremeruuhwl@@feﬂ@d aﬂﬁenﬁgﬁm A@ﬂttbod% an

| r ot t u ShRQY
ST DRI R, AT 0 g atu-COA0
m‘é‘d%MaﬂFi’oahlmerkerpantmoﬂwyagan@amm gmegslqrhelevel of the
mea |
AR o e
pr@llﬁﬁl 10 quantification using Protein Assay k|t Il

0k 8 TR OB L s proten o

I r&qulrméd dna Bakch rlanma(tlmeararsi_cmatume ydendritic cells, that
rg(phocgltig?l YFtRe RPTARRP frro(?.g]rli head shAREYE #ethature bone
marrow dendritic cells rather than in immature dendritic cells,
and that the mTARM protein was strongly expressed on cells in
which the activation marker CD40 was expressed (Figure 5).
[0156]

(5) Expression of TARM protein in normal mouse

Since expression of mMTARM was confirmed in bone
marrow-derived dendritic cells, expression of an mTARM protein
in the immune tissues of normal mice was then analyzed.
[0157]

Cells were prepared from the bone marrow, peripheral
blood, spleen, mesenteric lymph node and Peyer's patch of
C57BL/6 male mice. The cells thus prepared were suspended
in a FACS buffer (PBS/1% FBS/1 mM EDTA) that contained 5%
mouse serum and 5% rat serum. FcR blocking solution was
added to the suspension and incubated on ice for 10 minutes.



15 rats. The |ynphocytes were m xed wth P3 nyel oma
cells (ATCC), such that the ratio of the P3 nyel oma
cells to the |ynphocytes becane 1 : 5. Thereafter,
cell fusion was carried out us®Png a PEGL500 sol ution
(Boehringer). Hybridomas were selected in an HAT

. ) : f
thsreal e Her Thaclln, ol cval TSRREH B (fepyror 30
samtiwildieSEWIEA asilugrescemARMabeledi aati-enTARM eamtibody and

O SRy 66 Shlor BB YRGB SRR maricer
g3eotitddies| landithe E}MﬂrelssiﬂkaleeRES- E@HRmdtRMeﬁnotein was
. t t
5 PR B S e PR ST alBy oy ' FACS anl ysi 5. As
a [e36R], Itlhe generated antibodies react gd Fpnly Wi th
8300. 19 lgure .
a9 andrends (eaocth e  JAEpGER. Bafietrafnormal mice,
anEkpoQSemtmlaﬁ th@in;mﬁ’mn _?ﬁoteﬁthWamlgFggollmerved in all of
e B e, W3 e S5 T n iyl S Fabis andeD11cH
10 pedendmitic cellist yinofsplada SR, @ aBOiX(®s \Wascéhsn F4/80+
oy bRuPG S U ERtashagRE, 1oBH Ral Erathoreyfiaalild%aa ssc
anhig nfTARN8 0 woeosinupshil aun i gmdp hébahbio sl {PBLHeFiyiure 6).

thf ﬂlsgl onal 48 Institute of Advanced Industri al
Sc g ]and Technol ogy, International Patent O ganism

Deposi t aTfiusyrelesrddwoaceLsheomTARM PEBMBPiA03dAnal mouse
0 ARM protein on cul trur

[0151] , 5 (4). Expression of T

15 [ oRBTinhgTaltisSiBS: Basy AralKen: HBrtg seaes Lefahs
obpeatitedcarestippaherabf.body (mAb), expression of a
Tw%jtei n on the cell surfaces of the cultured
bo rowderived dendritic cells was anal yzed. 10

[0152] SpghacukturtedeRppessiim OF dpei YAUARMOpidticln was not
cel|s were. p ared by the follow ng nethod. The bone
maf gmgﬁpg éﬁ%+ Tdce¥¥s, DX5+ NK ce?ls, CD1lc+ dendritic cells,
20 B220+ B cells, F4/80+ monocytes/macrophages, and SSC
high/Gri+ neutrophils from the peritoneal cavity. However,
such expression was observed in a part of the CD11b+ myeloid
cells. Thus, further analysis was carried out. As a result, it
was revealed that the mTARM protein was expressed on c-kit+
25 mast cellis (Figure 7).
[0161]
(6) Induction of expression of TARM protein on dendritic cells by
LPS inflammatory stimulus
The mTARM protein was expressed on the cultured
30 dendritic cells, but such expression of the mTARM protein was
not observed on the dendritic cells prepared from mouse
lymphoid and peripheral tissues. Thus, it was considered that
expression of the mTARM protein was induced by inflammatory
stimulus in vivo. Hence, 100 ug of LPS was intraperitoneally
35 administered to C57BL/6 male mice. 14 to 18 hours later, cells
were recovered from mesenteric lymph node, and expression of

rom the



C57BL/6 mal e mce (Japan SLC, Inc.) were suspended in
a nmedium (RPM 1640/ 10% FBS/ 1 mM sodi um pyruvat e/ 55 RM
15 2-nercapt oet hanol) that c %}Lal ned nmouse GWVt CSF (20
ng/m) (R & D system at a cohcentration of 2 x 106
cells/10 M. The <cells were put in 10-cm non-coated
1; ?ﬁTAW RJtRih Rels 1Herd anedyz8ddays later, 10 n
iumthat contal ned nouse GwW CSF (20 ng/rn) was
abdé&2]land the culture was further 20 continued.

Further zs3 gaygs| it elex g d8ioAf dfhetl’?é” rHTARIO! Lfirb@@un was
was recovered and then centrifuge her e fter

aggseg\aeesoneﬁ@%gﬁréﬁ&h Pr 1OV Olélf fitifebe ﬁqéhat had
5 o ved Wy %h@e%@é‘ﬁf‘eWI%}éRﬁzﬂoﬂ@ )thénQPShmﬂammatory

tal ned  suspensi on was returned to the o qg) rha
netineatited(Aiglem Z@ d| shesordinalywett pyasurevealedrthat the
IRYPARKNC o GRBIHT @i fleniibt {iekprealibd tows thlat 3¢é113ds¥¥?fzfte of
susp ended In_a mediu at c ntalned LPS ( %
(eegnw)tlet cellsomeerwvet iadn nﬁmiak qon ttéqms/het at’ it was
E&@dtvél )?plﬂ[%iﬁse’d1 Y- QBhdir @See@@d AYed el h[%‘rtlcular, on
ured so as to obfarn mature den
10 cemveloudo c[m@epq neelisir dudimdr inflamny@ationeri v $:r o'r"h was
eS ror RESA A |
FRLBARPRIISE Ehet PRERAE bricRef TaREtNCH on T dittic cells
tdwim@rieflmme‘dowm anti body #6 or antibody #21
(%B %gé Thereafter, the cells 35 were incubated
ﬁ I abel ed donkey anti -rat I gG seconda

r
(%/ﬁrﬂ%ed cultured

As aresult bot h
] . howed positive
react i oﬁ'shet i ARSY ewast eamt:vdafn expessept anndgndiritic cells.

PRl lagie (a0 s LB csTtok dtmulus

amlflﬁt‘c&iyn'#éRMSNéi; worayeedt.| y | abel ed with Al exa 647

nﬁgjggq anti body | abeling kit (Ml ecul ar Probe).
S ntly, immture dendritic cells or mature

20 dendr| t |Bl)rwlri'mrrob1t-dlerwde® inP& tstriendiensl e ecells or mature
n la c%él% g&%&géénd%d(ggsél%bﬁ%gn]cré'%ﬁl)%) 1 x 108

cells in 350 pl of a MACS buffer (PBS/1% FBS/2 mM EDTA). 50

ul of FcR blocking solution (Miltenyi) was added to the
suspension and incubated at 4°C for 10 minutes. Thereafter,

25 100 ul of CDlic microbeads (Miltenyi) were added to the
reaction mixture and incubated at 4°C for 30 minutes.
Thereafter, CD11c+ cells were separated and purified using Auto
MACS (Miltenyi). An F(ab)’2 anti-rat 1IgG antibody (10 pg/ml)
(Jackson) was immobilized on a 96-well plate at 37°C for 2

30 hours, and the plate was then washed with PBS. Thereafter,
anti-mTARM antibody #6, #21, or rat IgG (10 pg/ml) used as a
negative control was immobilized on the plate at 37°C for 1 hour.

The plate was then washed with PBS, and the purified CD11c+
dendritic cells were cultured in a medium, or in a medium that

35 contained an agonistic anti-CD40 antibody (BD Pharmingen) at
a final concentration of 2 ug/ml. 24 or 48 hours later, the
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5% rat serum FcR bl ocking sol ution (BD Pharm ngen)
was added to the suspension and incubated on ice for
10 minutes. Thereafter, the reaction m xture was
reacted on ice for 30 minutes2with a
fluorescently-1abel ed anti-nmlrARM anti body, an 15

ant iz 1 11 I ntibad
SRS BERELANE iRk, (EPOUBFeRl A ALy ARHAY were ther
exjeestednusieveDwSehELIBPARMVE openentdst {Re& D).
nm ig usi ng FACSCal i bur. [0155] As a result, it was
i that the nTARM protein was 20 expressed in

bot h i ms ar eesunid, iewa < rdeadted |thad:djhesan1thamTARM antibody

e M R R T

de,ﬂ@khnlj:urfr eelllss at 8hd t_:h*ai!awhle:\mTfARMIprm;ei mfwdbe anti-CD40

AR BA 60 Tk B BSL LAH hu-coao

Bm&t&bedvn (PigUARM ) Ot eSimifarlypriied aﬁwsm@'ntlwed antibody

expr essj on of, MTARM was co firme
AR orpe s Qi P pgSERid o8 LBl Slsoor from ipgpature
prp@gifitid rcdihe | nMopeoless ute QafnmqmaiRMl szt\i\aedt/henduced

| d f t h
iR oh CPL1 GFhbs MR FE SRS s epritiic cells
nq(jket Eth‘é %@WIC@Wtamll%dycﬁlBhi& mabece eachTheoduction of

e B B R TE G FEP by the

Seé#ﬂlml‘é% h@u‘tztﬁ@dwrWaElebtbbWGrvﬁdSm uﬁa@nr@\/&ﬁ)ne Mmarrow
e suspensi on and |E§§ ed o ice

ad
&%ﬂ@é‘t‘%@e'%erEﬁf§®rm9%r xPﬁP@U\ﬁg@“ of IL-12,

repREed an-i ge f1er180 anRdutEs Vw&@ @150 ana!yzed but the
fl uorescentl | abel eéi an]31 MIrARM ant i. F and | ous
r @ddahedy- | %‘é

t yPRY -1 1A | a0 cetiONifigahe SekEs on both

am&hﬁpﬂ&e dandritie IR 8Ag1 PratLeEeic Rl rﬂttteCmTé\RM
protein_was S then measured using FACSCal i bur. [01581

As[(&lfi"@hlt in the i mune tissues of normal m ce,

ler’r gfs'%rﬁf th8aFICRMAtE [t Was BBhfiPRsed et MTARM on

dendritic cells is associated with production of specific cytokines

and chemokines (e.g. IL-6 and MCP-1).

[0167]

[Example 4] Compiex formation between TARM and FcRy chain

It was revealed that mTARM functioned as a dendritic cell

-activating receptor. Next, a signal-transducing molecule was

examined. The mTARM has a transmembrane region similar to

that of Oscar that is involved in osteoclast differentiation. It

has been known that Oscar forms a complex with the FcRy chain,

a signal-transducing molecule well known as a component of the

IgE receptor. It has been considered that the interaction
between a basic amino acid in the cell transmembrane region of
Oscar and an acidic amino acid of the FcRy chain is involved in
the aforementioned association. The mTARM also has a basic
amino acid in its transmembrane region. On the other hand,
DAP10 and DAP12 are known as activation signal-transducing
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CD3+ T cells, DXS+ NK cells, CD1lb+ nyeloid cells and
CD11c+ 10 dendritic cells in spleen (SP), and B220+ B
cells, F4/80+ nonocytes/ nmacrophages, SSC high/ G| +
neutrophils and SSC hi gh/ F4/@8+ eosi nophils in
peripheral blood (PBL) (Figure 6). [0159] Thus,

eéffél%hstﬂ@? BEVW TRARM, 81 ﬁOtaerhﬁ‘nbnaERf”W :E@Uté‘*énslﬁembrane

era I'Ssues was ana u3|ng cells prepare
fremdm,e a?pevwltibnﬁ'a@ EaRivt ghichar eoflh L[S)léd)‘]e A0S l“t\/ of a

RO et OTARRIOR BlrjvRRTRARMMIG! SRiHRDRAPIO or DAPL2,
dama thEGT@"@lRM,WESCBMM-ECB cells, F4/80+

mnfgﬁn es/ macr ophages, and SSC hi gh/ G|l + neutrophils
f e peritoneal cavity. However, such expreSS|o
was obsé&mad oif ke ;mmrasrs:@hevenm‘wt)ﬁ;tél%f@ Rycehpit, DAP10

Th I As | t

iy, DABDET 888 1RiSq RS S ) TsBing o2 SORAL { fragment
oramplelflteti lrﬁngaihecébliswiﬂggmmrwers [ aned eb)ased on the
I ndugt f T t
c U eptiie set e Ay XM e QM 0n QR GEETAF U846 and
vaMe X6 2d ofn G brBeaulk'lIr ddto3Gnieanpressiocel V@Ct(b’ut pMXII

th il,

oiREHRLTE MRt PEcB TR BROFFHd, 1480 se kR gt Rthed to
anthepRr-tehetabl taasluesexﬁ'rf&&ed onnascelbssirfieeed t hat

ORI PO e BB RB ABASLECBABLTE RGN, (550 10 no.s

wegn) ntraperitoneally 35 adm nistered to C57BL/6 nale

nfsfim 3t cSrghgnolshecCIRC RReETARTITCIIHRETERe

prigpei moyas then anal yzed. [0162] As a result,

cﬁﬁaﬁiﬁcﬁ1829%§E$€%r€5%%¢h%§§ﬁ§@?ﬁﬁdﬁé&q‘%c (SEQ ID

myed: tpt Y he mesenteric | ynph node by the LPS

BT R 48 g R gL FAEE AT CERACEAYETIEAPTSEQ 1D
NO.: 42)
DAP12 F: cgcgtcgacTTAAGTCCCGTACAGGCCCAGAGT (SEQ ID
NO.: 43)
DAP12 R: gcgggcggccgCTCATCTGTAATATTGCCTCTGTGT (SEQ 1D
NO.: 44)

Thereafter, recombinant retrovirus was prepared by the
similar method as that applied to prepare mTARM-expressing
cells, and B300.19 cells expressing mTARM were then infected
with the recombinant retrovirus. Thereafter, the cells were
cultured in the presence of puromycin, and the infected cells
were then selected. The obtained B300.19 transfectants were
suspended in an FACS buffer (PBS/1% FBS/1 mM EDTA) and
reacted with antibody #6 and a mouse anti-Flag antibody
(Sigma) at a final concentration of 10 pg/ml. Thereafter, it was
reacted with a PE-labeled donkey anti-rat IgG secondary
antibody (Jackson) and a Cy5-labeled donkey anti-mouse 1gG
secondary antibody (Jackson), followed by the measurement of
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NTARM protei n was not expressed on the cell surface of
dendritic cells in vivo at normal condition, but that
it was selectively expressed on dendritic cells, and
in particular, on 10 nyeloid dehdritic cells during
|nflannat|on Thus, it was suggested that the nmlrARM

€ el 8510 28aP PRI FACS BB AT Bjeinsen).
na{r@megieru vedbcul t_urred T%FSQMdend“ tic cells by
TA m r
on dendrie: g Cenil, 1CES P PRl MR Wi RTRIM and
deitwtrlv: iRy adldia b%en@gtlugzL][iSaznéongLsgtexpnmegof théeexpression
e BARG Y Ehaift e el A GER S, flarkted, as the

V\/e:fnen mksgendlaﬂ/cat ofatlsened R iEt o onthaf réllxq:lﬂ%rpcwlalqs: nareased.

P % FBS/ DTA
e Shpleaning TeVER ok R T AR el surface
SUQnﬁn?Ian @gSe?gE)UFnt fetd’ué%t f4@rfe@|ssd@ rhen(a}w els:f the mMTARM.
reaf ter 0 ads ten
woRECarIT Yo Tt naas stamestel il AP rssifideel of the
4thn4p GHain ont dse celheuepdderwaShhtesaset | sy ies €ormation of
arated and urlflegﬁﬁrﬂo@:mto CS(MItenyl) An
F( HOrRP %,W}E&tiﬂ%@’\ yoHi® (Jackson) was
n[@pvbr_]zed on a 96-wel | pl ate at 37C for 2 30 hours,

and t he hen vvas &3 PBS. Thereafter
ant i - nir §ﬁﬂ| Yitt6, #m éﬂdlr@q;(lopgfpﬁ? Ngseq Were

asbﬁ)cﬁ@gﬁéa[\r@ Heaieed. was i mmbl l'ized on the plate at
C for_.1 hour. The plate was then washed with PBS,

anBoiﬁé]purl fied CD1lc+ dendritic cells were cultured

in a medgymo.9n | fradshBekamd hﬂbréSS‘é@l@bﬁiﬂaﬁﬂ @l a cell lysis
agoni stic anti-CD40 ant i body

fi haffed'oﬁ%@mlmgow@fdlglt@/w Flz% gagﬁnwr}gﬁgbsm'ﬂtﬁrﬁs HCI (pH
th?oﬁ 15@"%%%@}3} WM‘”NaWﬁ hﬁﬂoﬁﬁrt@bar?é@ate/Compietem

i'nes_ were then detected using DuoSet ELI
DeQBD@bﬂé}rt ki imprugopyecitslpnaswasy esafiied ,to%susmg an

r eyeel-¢fad hahtiRyNEhdMT AL B1BR A% nalysis was then carried
out using anti-mTARM antibody #6.
[0172]

As a result, it was found that the mTARM was
immunoprecipitated fogether with the FcRy chain, but either
DAP10 or DAP12 were not immunoprecipitated together with the
mMTARM (Figure 11A). Immunoprecipitation of FcRy chain,
DAP10 and DAP12 by the anti-Flag antibody was confirmed by
immunoblot analysis with the anti-Flag antibody. In addition,
the expression of mTARM, a Flag tagged FcRy chain, DAP10 and
DAP12 in B300.19 transfectants was confirmed by immunobiot
analysis of cell lysates using anti-mTARM antibody #6 or the
anti-Flag antibody. Accordingly, it was revealed that the FcRy
chain formed a complex with the mTARM in the B300.19
transfectants.

[0173]
Moreover, bone marrow-derived mature dendritic cells
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5 i nduced production of IL-6 from bone marrow derived
mature denrlritir cells at the simlar |level with
that of the anti-CD40 antibody, and had an addictive
effect with the anti-CD40 an®®body (Figure 9A).
Simlarly, the aforenentioned antibody tended to

RS SBIORHRS Togp oLy AR LT IR Ao, diatonin.

i hatunediorecipidetiom ofasVeRriietr out ivmiagurat Ipheasa ne@ative

ROk s R B b TR M Bntiio A2 rGaPL P! dnti¥ody and

| aduehitbiFclly phatuaritonody, sk ImbyurtedlosmnakisARwas then

GEARTRR olE LTl AR PR R BRBY ™t Oduct on

of o412, TNFa, |L-10, 1L-10, and KC was al so

gy 11 8 of Pate " dh B T dECodfl | FrRy cghain was

‘anthmahwpredgridatéd cogelther Watb66he BOTARBIN ahd tidvanother

| L fi 4
cerfls merbbedBE Bt Er A el s "EgRE Eelih® were not
cyboknnesnopndcipiieardd ndFigerg. 11Bp. andAkcBrd)ngly, it was

0167 a e lLex fornmatiaon

FeRyCbled Fhaatve hett Foold 280 i AFARM R el PErR d i tex
asn anadepdeidesdaeld cekdst i vating receptor. Next, a

Si ri? -transduci ng nol ecul e was exam ned. The MTARM

h£5 Xk ansmenbr ane region simlar to that of GOscar

th hat i s Frowel daske nregzilepclinsivadi Stigyestedt that activation of
s been kno th OGscar _fornms .a C l e i he .
FaRERBienCel by Thenaross ARG TG 6F MEARN & mediated
knessighad te@npanetiorofrarhethé FcRveckeptror . It has been

C$B3i7d(§fed that the interaction between a basic am no
adPd 4G} the cell transmenbrane region of GOscar and an

agEdiagmahé '] acdiflesifori lF FeRvatbdi Ivrn hotydkygetb iimmobilized
t ie af orenmenti1 oned associ ati on. The mMlfARM al so has a
bdARM35 anino acid in its transnenbrane region. On

t fra Yot tpheayidon BAPHITARM DARLENGr enbleawleds on activated T

acti'vation signal -transduci ng 53 nol ecul es havi ng an
acidic no acid in its transnmenbrane region, as

with thgtFcRusChaiden Thidgowirhe assi kidndbitRf aells act as
antigen-presenting cells and interact with T cells. Thus, it is
tempting to speculate that molecules that bind to mTARM are
expressed on T cells and that activation of dendritic cells is

regulated via such molecules. Accordingly, the presence or
absence of the mTARM-binding molecules on the T cells was
analyzed.

[0177]

4 x 107 CS57BL/6 male mouse splenic cells were
suspended in 70 pl of a MACS buffer (PBS/1% FBS/2 mM EDTA),
and 10 pl of FcR blocking solution (Miltenyi) was added to the
suspension. The mixture was then incubated at 4°C for 10
minutes. 100 pl of CD4 microbeads (Miltenyi) were further
added to the reaction mixture and incubated at 4°C for 15
minutes. Thereafter, Auto MACS was used to obtain resting
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conpl ex formati on between the FcRy chain, DAP10 or
DAP12, and the mlTARM was anal yzed. 5 [0168] Each of
the expression vectors of the FcRy chain, DAP10 and
DAP12 was produced by inserti n‘iﬁa cDNA f ragnent
anplified using the foll ow ng pr| nmers desi gned based

1
AGT286" a5 T0. NNBaRs o el (i BedR tfdrified with
exMAEsS wrengesuspepidad in lERASRGUID (RBMIAéd &uda h&S/1 mM
ans&ii"l‘ﬂnt Qgrﬁgaf'@f":?? tQQ é’réé’p&o}%}ﬁg‘ﬁ&l?rﬁﬂ RRlcofRBntration

be expres surtace

cg@f:tlcga@ GEbacbCCThereafierT Ah e SEepeDskm :wasgdded to a
cCcgc (cel .

Nd%étEO 8%%\%%3%& %g‘gcgmcgac N Wad been

(Smnmbahmad with BAQluaRmi solution at 37°C for 2 hours, and

1R seR e BTSSR e b Aok Eeea it ePat apsibody

quhaﬂm@g@mz RWéeny GEutre CH CEUATGRERAAIMERBACICRGIOo Thi,

Ferve ANl 3 Bhit D SRS b SRR AR the spgesence
ap@f imduse Pr-dpard OnhgRMhBX OPepsoterhcalid amadti-mouse IL-4
oo SREERSE S SRD° LB BiiabRoEM f nifen o4+ T

wecells cubene ed;ﬁferemaapedsente dthpur suyhi mntar@DBheantibody
i nfect e!d cells 30 vverewélr}en sgl ected. The obtaj hed

6300 IS Pap ERLIIFY %eﬂﬁgﬁe?ﬁeaﬂ pAdIse IL-4 (15
buhgﬁmicmd%’ﬁ@ anm/aﬁam); -analise daet 2dandibbdy (15 pg/mi)

LSRR, 19 BRY SRS, b W B Mo LS in the
reag¢edo Thia F?Eei@@e[ledz dargeyigdntl)- {@enzyene) and mouse
dofiedy Sh6 Reghan Ve 28880ty R e R B ey Bl conp, the case
fObeW@, moude IIIEEES(UZ(W‘EQ)’tmD)‘ abdl mouse IL-4 (15 ng/ml) were
added, followed by culture. Differentiation into Thl and Th2
was confirmed by production of IFN-y and IL-4, respectively,
[0178]
Resting CD4+ T cells immediately after purification with
MACS and activated CD4+ T cells 2 and 8 days after CD3
stimulus were used to analyze the binding activity of an
MTARM-AP chimeric protein onto a cell surface. These cells
were suspended in an FACS buffer (PBS/1% FBS) and reacted
on ice for 30 minutes with mTARM-AP chimeric protein or AP
protein used as a negative control at a final concentration of 30
ug/mi.  Thereafter, a rabbit anti-PLAP antibody (6000 fold
dilution) (COSMO BIO Co., Ltd.) was added, and then reacted
therewith on ice for 30 minutes. Further, a PE-labeled donkey
anti-rabbit IgG (H + L) antibody (50 fold dilution) (Jackson) was
added, and then reacted therewith on ice for 30 minutes. The
binding activity of the mTARM-AP chimeric protein was
measured using FACSCalibur.
[0179]
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the expression |evel using FACSCalibur (Becton

Di ckinson). [0169] As a result, it was reveal ed that
when the mMTARM and the FcRy chain were sinultaneously
expressed, the expression 5°(evel of the FcRy chain
on the cell surface was increased, as the expression

| evel qf. the on.th Il ’ o
The exasesgi oggéévél s'tof %S‘ﬁgl(ge§ébfé’@e Yy | RTARSBDINdiIng

: and DAP12 on the I
snofendesdiveraatodeperessadt pe @XBHES &‘P‘f‘évﬂlceaﬁ {DHE that

TR RSB RRY o 408 SRS AR k0T cols (Fiaure

ﬂ_lll)‘.afﬁev\aﬁi’ﬂmﬂrbmémg)yﬂiol%ct#l@r‘a‘n’ﬁﬁﬁoﬁir@iad\’ab@@ﬁbﬁéﬁfessw
th the nTARM (Fi 0 0

AR b g 5t orarHugeind BREhHEABHeThE el was also

J.r’fn.lal[i @tlja.ﬂh]ecﬁ&tgafi?,@st pirest dbearstimades. sobulh) i"@gé‘ﬁiﬂ“%’ndmg

ce i S er ining 1%.di-gi [

G0 WS LA ARSI, (B oo Th2

:\@iﬁérerﬁw@t_aohommmmmnp|8etéarws (abemeyxpression of the
. recl i tati Catti t i

RRLBRLAIEhRANE FhrRefriy chtasiam@sergnger thar

caiat Be Thautellsi (Fygamei 1 2FARM ant i body #6. [0172] As a

rméé it was found that the nTARM was

iy g)rem pitated together with the FcRy chain, but

e{2her AdResiARl®fora@iPatederle oellsi frurBgAdHYlpiesosgbinant

together with the nmlfARM (Fi gure 11A). :

IrmunoB_F%‘éE?'Bitati on of FcRy chain, DAP10 and DAP12 by
the ant NeRtaghenpiossilyiligsotdie fupdtioy of ifimdBITGRM as an

Rahesisadbplncdie R v aed 1Nt AT

con%igrlqng 30 DAP12 |b|n B300. 19 transfectants was ’

usi ng gﬁms??/n-rim gPifgéw?%gkéﬁh%hghgﬁélh?g%%t dhtibody (10

gﬂg:/n gr(rsmégégvggng{as dddedsto evachedelhaf eh@Gorgll ELISA

{ Phate o dNURD ggﬁFoﬁn&ﬁ%épe& he, (TR e fne3B30Rikbites for
immobilization. After washing with PBS, a non-specific binding
site was blocked with Block Ace (Dainippon Pharma Co., Ltd.).
An AP chimeric protein (10 nM) was added to each well and
incubated at room temperature for 30 minutes for
immobilization. 6 to 9 days after the stimulus, activated T cells
were suspended in a cell adhesion buffer (RPMI11640/0.5%
BSA/20 mM HEPES (pH 7.4)), followed by fluorescent labeling
with Calcein-AM (Dojindo Laboratories). Thereafter, the 1 x 10°
cells were added to each well and incubated at 37°C for 1 hour.
Non-adhered cells were eliminated by washing, and a cell lysis
buffer (10 mM Tris-HCI (pH 8.0)/1% TritonX-100) was then
added thereto. Thereafter, measurement was carried out at an
excitation wavelength of 485 nm and a detection wavelength of
535 nm using Wallac ARVO SX 1420 MULTILABEL COUNTER
(Perkin Elmer), and the adhered cells were then quantified.
With regard to the level of cell adhesion, the ratio of the
adhered cells to the added cells was expressed as a percentage.
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Mor eover, bone marrow derived mature dendritic cells
55 were solubilized in a cell lysis buffer containing
1% digitonin. | mmunoprecipitation was carried out

using rat 1gG as a negative d#htrol,

ant i - mMTARM

anti body #21, an anti-CD54 antibody and an anti-FcRy
h 'fsgﬁuti body, and i mmunobl ot analysis was then 5
ried‘out using an anti-FcRy chain anti body. [0174]
As a resBbtg resulindt fvoandevest ed Hindtcye chaARMdEsInctioned as

anl nagnEGieR) RIS AEfAeR LA I A Dot the

vveTblncamleﬂmb caﬂrﬂnephdm:edt atbes{dngactvitiB)to the mTARM.

| ed. t the FE [ nd
t neREr ARt et iy, Y 4T ks bodiR rf FARM hdea to
[ ohZzSpigFramthiaeddatesfuths, Tht asdls saudbestréith R Mat
act' gé'on of 15 dendritic cells by the cross-1link
% of nTARM is nediated via signal transduction

f r phxahepliec R } cleel. ddHFSbn-iibiditing Sachidhigsi ofi dnti-TARM

act | i ted | ynphocytes to i nmmobilized
Ex of nTARM bi ndi ng nol ecul es

TARM 20 (1)
on activated T

ceI |1t hae dffent kjfcmmtiPMRNﬂamrbddmsCeNGei&@df?@smn of Th2

with T cells.

ﬁs egeni %cel s a t eract

% f% it ﬁ‘%t ﬁ'&@dﬁ é’gﬁ ate that nol ecul es that

b| [IOIlBQ]mTARM are 25 expressed on T cells and that

activati n f rit eulated i,a_ suc

nol ecul € c‘ég n@nb nfﬁ@‘%‘r ﬁb@éﬂ@g JEJH‘ "2 cells

thaanAgMbb%nmt?b%e@ matecwbemogt:_)e%:g@&awkés fds 10 minutes.
ze

15 2ot bbfdtten Hhéires Uittt cRlSamRAS A g toaanpeserom rghich an

( PBYARMVFRY 2himivdrid Aroteanthdd be@h imsRdbidicid)%and the cell

o 2tiheglodsathaRy 'ﬁcﬁﬁépiéggﬁc‘sﬁo# [ire 5558205 & dRSiyzed.

[0185]

As a result, adhesion of the Th2 cells to the mTARM-AP

chimeric protein was significantly

suppressed in all of

anti-mTARM antibodies #6, #21 and #37 (Figure 14).

[0186]
f{Example 7] Therapeutic effect of

anti-TARM__antibody_in

collagen-induced arthritis model

A Collagen-Induced Arthritis (CIA) mode! is a disease
modei of autoimmune rheumatoid arthritis. Since CD4+ T cell
and antibodies that react with type II collagen are detected, it is
considered that both cooperate to provoke arthritis. In addition,
it is reported that susceptibility to CIA model is linked to MHC
class II molecules. The TARM is an activating molecule that is
expressed on dendritic cells, and it induces cell adhesion of
activated T cells via TARM-binding molecules. Accordingly, it
has been considered that the interaction between such dendritic
cells and activated T cells is inhibited by an anti-TARM antibody,
so as to possibly suppress an immune response associated with

dendritic cells or the activated T cells,

Thus, the therapeutic
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m nutes. 100 I of CD4 m crobeads (MIltenyi) were
further 35 added to the reaction m xture and i ncubat ed
at 4C for 15 mnutes. Thereafter, Auto MACS was used
to obtain resting 56 CD4+ T%®lls. The CD4+ cells,
whi ch had been purified wth MACS, were suspended in

% di
SefTErt 45 Ao AR anE ok I (RROCER PedIal By zed.
c.[a(DiSf]fn Thereafter t he suspenS| on was added to a 5
plate, gn n. ant. .
been i ng Wgnﬂbé\% Wﬁ@ggygﬁa?&o?ﬁéI?@%@%o%utlon
:E@Epﬂagggﬂ G@pgswd;\éc:e?dhuumnheapdeﬁeauedcﬁ cormpdetg adjuvant
aptl- anti bo (P ' |
i st o BALE Tt ne" 88, pridylersh Bmuision.
sfhgbaems;mrued afut the t&mmsen'gﬂtéésm gﬂ/mmsee) was
0 P
L HitrashyRnegusy, RarRlslsEEm “BR Shendidse iR cthentaily of a
CSL{nﬁeeAeMddD‘B/efhhtmmm i(@lafb’, Riveh babbr@pgies Japan,
us

“Bheer o, ShAE S, MRS il Mzhe o 8pce2 ' cnival

|hn1ﬁu?ﬁ1iaﬂ¢@dy 448 glhn‘d)ayla (ﬁé%ﬁen) PReomi igenbooTier, the
a u n t he T

- BV3i-PoG ARt R6) W SimiBRteRed] Mg VRiRsly at
V\@b@ealdﬁegooggbl wme/ m by wekkur erdm Bhdayasaftesf tita2booster,
npuse - n | L-4 .
TRHaS, MeA Tl oof £ ae BB, ufeitit ofind ) HE] external
a@@aﬂ]atu%@r Ve reo rfdriieadl butrFJ{rolent idary o113} Fkhg amduse was

t
| Fakifige E#erxab.thl BETE: et 4§Hho the following
a@th?t edT(ﬁé‘t’f ig, cet | ﬁo?naaﬂld 8 daysytafdrae @RI mild swelling
Sl s v cis e d Soahal e, LS bl ndig ASHEYIAY Efythema
;fggﬁﬁambheggpggev@emwde&tendangFA{EESnbufﬂt‘rﬁr %ﬁ:msel%o the
on icC n

R P sy Jounh: 6 gyt e Sy e el Ghhe entire
ﬁﬁﬂtmn ahnQihpnEbne aneeahkee) boobf add dalits.

reafter a rabbit anti-PLAP ant | body (6000 fold 30

dil0k8&h) (cOSMO BI O Co., Ltd.) was added, and then
react ed Cér'i‘?é&ﬂ’eh'ﬂlspnalsc% frelsu3® Of NiHeesadministeation of the

PE- | abel ed donkey

anti-mTARM antlbody, clear alleviation in the symptoms and
suppression of body weight reduction were observed (Figure
i5).

[0189]

Moreover, heparinized blood was collected from the
inferior vena cava of the sacrificed mice, and serum amyloid A
(SAA) concentration in plasma and antibody titer to collagen
were measured. SAA is a plasma protein produced in liver celis
by the action of cytokines produced by inflammatory stimulus.
The SAA concentration in plasma is used as an index of
inflammation. The antibody titer to collagen is used as an
index of an antigen-specific immune response.

[0190]
The SAA concentration in plasma was measured by an



anti-rabbit 19gG (H + L) antibody (50 fold dilution)
(Jackson) was added, and then reacted therewith on
ice for 30 mnutes. The binding activity of the
MIrARM AP chi nmeric protein was 685 neasured using
FACSCaI i bur. [0179] 57 As a result, it was reveal ed

Iecule wer.e not resse
@LF%%%Z@I?%%C%%% G IS Br0pg5ra.
gotedion activated CD4+ T cells (Fi gure 12). The
mTARM b| di n ul es .had ,al [ eady bee resse
iys. af t oS A e BadTnE TR RO PheR ool agsda was
al greadmtad aisnfrdidwvdays after the stinmulus. Such
mTQﬁ\r/ﬁg ndi ng nol ecul es were expressed under both Thi
differentiation conditions. 8 days |later,

expressi pircef Zhel mTfARM bi pdirpg M aelel Gnirﬂ--'-ﬁm:\&&lil Bype II

tendﬁdto be’ stron er ga 10 that.in Thi cell
( FFelipgeiryso {lbp@o]wam 8HedPorash Avellvat ey F6cwells ELISA

t op FARRRINILRROTRhBaH cu P4 iR it mtovéﬂﬂ msﬁ:lrbldmwbﬂfzat:on
the funcg{egn of the mMIARM as an dheS| n ol ecul e

t ol BEFEQ TtRQ| | Welhs WRsl yéash F8181’]" i r StPBsp R{0.02%
10 OfTﬂ!'éteﬁzﬁ(b)%SE‘,e @ﬁ@S@“%@ﬁ%ﬁéﬁtfmw (H'iQ\le?/ @lﬁe was then

ded to each we

pl a{ceclm%m t*hﬂ&’o. Bod BB ail’hﬁmlbwv@@ \Mﬁﬁhfi@sWﬂﬁ? T-PBS 3

Zotlh“?@b'éridag(bq{l oﬁfﬂiﬁé‘n’{@sﬂﬁdtgh‘ﬂdt ReBBSdiRited 100,000-fold
non-speci fic bi nding te was bl ocked W|th Bl ock Ace

( DaitER Jg&’r@$w&aﬁsﬂ7@ﬂ adﬂaﬂ o ea\ﬁhAweHh.fﬁﬂM%e%rw énﬁubatmg
(18¢ nMoM@Steaﬁge@awreaﬁﬂ Vze'rhoef@' ﬁéP@é&@ratthreoqnbu was

tenperature m nut es I mobl |zat|on

15 dayasdractr withe EtRBaI Js, t!mﬁs,v@tréh FOceul | eagh wér biotinylated

Bsévﬁgnﬁengﬁgpggse? (perfhsniop, WE&Et#%tl%@&é?@GZa (BD)

uorescen

| ati@at Ltiteﬁnlp&ﬁ)@ffq!ﬂnw(bm bBB& wergsfhen added to
?ﬁiu s eif?’i’t"’%%%lﬁif IRELbaLLE L POgth, QRBEIpLEle for 2
vve @ues;m“ﬁbeede waghwagshedwdmatfta“ﬂPB%Bstimes, and 50 pl
20 each of HRP-labeled streptavidin (Pierce) that had been diluted
5,000-fold with T-PBS was then added to each well, followed by
at room temperature for 30 minutes. Thereafter, chromogenic
substrate was added and developed.
[0193]
25 As a result, the SAA concentration in plasma was
decreased by administration of the anti-mTARM antibody (Figure
16). However, the anti-collagen antibody titer in plasma was
not changed by administration of the anti-mTARM antibody
(Figure 17).
30 [0194]
[Example 8] Determination_of human TARM full-length gene

sequence
In order to identify a human TARM gene, BLAST search

was carried out using the mouse TARM gene sequence. As a
35 result, a sequence showing high homology with the mouse TARM
cDNA sequence (GenBank Accession No. XM_497642) was
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30 buffer (10 mM Tris-HCI (pH 8.0)/1% TritonX-100) was
then added thereto. Thereafter, neasurenment was
carried out at an excitation wavel ength of 485 nm and
a detection wavel ength of 535! nmusing Wallac ARVO SX
1420 MULTI LABEL COUNTER (Perkin Elner), and the

[ f
tﬁg%%glgeg%% SHQﬂeevéﬁes on@%‘l ée_fcgjeﬁéeé!véﬁgt&ggﬁdafrpammo
catncssemummeadu@ccwnséémagn@me@s dog Shicha XM 467642, and
1ﬁiaa’%ﬁAﬁ%ﬂt %ﬁ%@%&le atﬁﬁts%lhte dfbré‘ﬁ*?er'iﬁléﬁé'de@equence

ctlone an adhesi on nol ecule to
aﬁJmMat)ad asc:eme;n(mambeams) pretein.t hit wiag cofsigesed that

CENboa 57 Bl 1S py PIRAKRE HEaYERte! Brd urt TRkt of 2
t eDNYe deicgivercd Iﬁmmt hae @Enome BEaURIIIS is dNEAEraatARNIENce,

255 LR, B BN EHATRER phtce o

afuirhadi mmm cTARMdhgsiression tltssuesewegeﬂdeﬂlﬁb‘lfhﬁMRmd the

AT oAy B0, 0 s s

t gpeal BI’JERAGE 10T heneafer, beSethonetie @lequ&fece of a region
result nt c to a_pl
Aﬁgch T?ﬁ%ﬁot ggﬁg%'% b%gir'ﬁ%ﬁsrmm%\mze aﬁQEd’ and

“ﬂ@llcﬁidgtrﬁdbtam avasthievi tgolakedhe presence of the

aEE)i was anal yzed. [0185] As a result, adhesion
h2 cells to the nTARMAP 20 chineric protein

Vg )si ghifriesandm )ensalmn@sﬁeidumaiammbﬂ genei - nMTARM

ant i bodi_es #6 #21 and #3
Bt €T oier et opf sy PARRL i REREEh, [ tissues was
| Bn#9zkdgenBasddced @emanksmmeeslm AM_ 497642 primers

CoIIa épelndwﬁed Arthritis (CIA) nodel is a disease
mo¥er SA406Fmmune rheumatoid arthritis. Since CD4+ T.

cltARRNE 12Nt GO AFACTACAGARAAGIATGE( SEQCHD INGen 45)
ane O PR e Al ETGCGGTCACTGTACCCCT (SEQ ID NO.: 46)

Single-stranded cDNA was synthesized from total RNA of
each human organ (Clontech) using RNA PCR kit (TAKARA).
Using such single-stranded cDNA as a template, real-time PCR
was carried out using ABI7700. The PCR was carried out using
a reaction solution with the following composition (12.5 ul of
QuantiTect SYBR Green PCR Master Mix (QIAGEN), 0.25 pl of
Uracil DNA Glycosylase (Invitrogen), 0.125 ul of 100 pM F
primer, 0.125 pl of 100 uM R primer, 2.5 ul of template cDNA
(10 fold diluted), and 7.25 ul of distilled water). For such PCR,
after the treatment at 94°C for 10 minutes, a reaction cycle
consisting of 94°C-30 seconds and 60°C-1 minute was repeated
35 times.

[0196]

As a result, it was found that the hTARM gene, as with
the mTARM gene, was strongly expressed in bone marrow
(Figure 18).

[0197]
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consi dered that both cooperate to provoke arthritis.
In addition, it is reported that susceptibility to
Cl A nodel is linked to MHC 30 class Il nol ecul es. The
TARM is an activating nol ecul &z hat is expressed on
dendrltlc cells, and it induces cell adhesion of

vat || ndi ng nol ecul es.

rdlﬁé gt'%%t O?WQ&Aﬁwg@hﬁﬂ ed that the
|nter actEB]mebeh\laeéfTﬂa?UMh g@@b gw‘gmexpeéé%@nm bone marrow,

S .| LN Ite an ant|

e atdi 800 3¢ Bpen e inalioif 8l s hmube carry out
ré‘s’pRMﬁf agsaci 3t~@dﬂ\®Et hsodeaslr té i @tt:@lﬁgft G_fo tetermine the
acti vat ed T eI I ?! Thu t he t%let aqqszlé ef fect of
t EEAET ¢S ,ge[rH% R s anal yzed.
[ CIBA’A 3% bow ne j oi nt derived type Il coll agen
solution., (,Col]agen G jutsu,Ke ukai ) and eund' s
Som! o FiEs oot BsStanday “CONA Kiabq Sithisired “from the
?rtwat S RINA pfddeSlgﬁa a}bo@’@' sha@row hQ{sﬁﬁbt ?éDNwolsynth@&s kit

nouse i nt.racut aneous

Rfﬁ/‘ﬁ{@{‘@ iﬁd ?Fﬁﬁ&swaéf thed (RiTIfigd smdcQlaguick PCR
D@Nﬁﬁcﬁ@mﬁ Kt@‘“ﬁg Kfely vesdtad@j@r@ﬂye%n]aa)@zs; adapter was

I(Pﬁ%i@% aﬁ%ﬁﬂf‘”&ﬁsn)t HRdoBte g cdx)fq%é%& é/va?s #pefh as a

t ft@rhpmteeﬁn R'H:Eantlst”ﬁ@ﬂ\/'vﬂﬁbl b@ﬂyeﬁﬁo\lﬂsusmg reaction
admn stere n§ a\ﬂousl at a dose of 500 t W ce

Wirla semmasition HS ndadlfr e ExTaq
ofbaﬂﬁ@r badw wm rald diNTEP eBL S N@l of Guardft Doy ;Weg? 100 pM
carrie ?g; day 13 évhe nouse was 15 sacrifice
ER TR P@Rﬁas LOM el f2¢Rg specf@ pPsitneg 1 p! of
S - 0 e I
s?jﬁ?léaé?g%fﬁlan%%e?oetmrﬂeAmé%Sf g%g&m?@) mgquan%(?'gs ut of

Wherm and noderate swelling extending
fr[@y_]g ankle to the netatarsal joint; 4. erythema
and severe swelling at the entire 20 ortion rangi ng
from t hed PakoHOWiBe: Sequangesi wgre[tvswg]ascaﬁlsequ&m ly,

AT I AR a0, (RGO 2
SITEARNLIRACE: Sady vi! BT GGAAT GRAMMETOAGEGTd (SEQ 1D
(RO 87)2%L5) - |
hTARM_RACE_3'_4: GGAGAGTACACCTGTGAATACTAC (SEQ 1b
NO.: 48)
For such PCR, after the treatment at 94°C for 5 minutes,
a reaction cycle consisting of 94°C-30 seconds, 65°C-1 minute,
and 72°C-5 minutes was repeated 30 times. Finally, a reaction
was carried out at 72°C for 5 minutes.
{0200]
2™ PCR was carried out using a reaction solution with the
following composition (5 pl of 10 x ExTaqg buffer, 4 ul of 2.5 mM
dNTP, 0.25 pl of ExTaq, 0.5 ul of 100 uM primer (5'PCR1), 0.5 pl
of 100 uM Gene specific primer, 1 ul of the 1** PCR product (100
fold diluted), and 38.75 ul of distilled water).
[0201]
The following sequences were used as primers.
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[0189] Moreover, heparinized bl ood was collected from
the inferior vena cava of the sacrificed mce, and
serum anyloid A (SAA) concentration in plasma and
antibody titer to collagen 3®3ere neasured. SAAis a
pl asma protein produced in liver cells by the action

g%:g@« 9k| plrg)qku@edzg i nf | ammat ory sti mul us. The

concentr tion 1n Sma i s used as_an index
i h D& iFdn. T@T&AAEFAEJ@MGMAA&%W%@E&IE?SB&? 49),
3§r i ndex of an antigen-specific imune response.

[0190] The SAA concentration in S. reasured
o288 1) AT SR8 GEEIr AT G At HREMIB NS 50

d' | ut ede gy 05{2&1{‘?5 ‘f@@%e“@é@%@ént ta'%e94ﬂ¢'md5 mmutes
titer to aenlng neasur ed

5"['@259210@@\63‘!@3?9%!5 o6 94%7A0 ﬁ@com%ﬁ |6|5rﬂ% i@rﬁeconds
QHCI ‘(ﬁgﬁ nu-tes WFS repeated 2 Firvally, -a - rfeact{on

agen SO n was a de o each wel |
awes- mme&:i_ltmt piatZ @\Umf) Samainwi&mbat dhetaaplified cDNA

HEDRENL S s, "TRAe (S, PEiSce (BRYIRBRAE fand  the
noochpelide; cfﬂ&dlye:bceudthgretbﬁ ewass determpineketSiig hAﬁ%3100
BgAéP%grxhpggﬁgkehg?shggsgggnm%fPu?engog Ogbn$gldand
W OROP-]PBS was then added to each mell fol | owed by
oubat wida Fhslfors SHEFTE {AE a8, BeUlBpces, which were
andnPl afke e atififerk ni froimthat sdquande ﬂﬁusfeowgcln (>E!‘b)_497642,
e P ERE RSN R B ere  then added to sach
WEORO X]ol | oned by incubated at room tenperature for 2
oL oS R APRIEE: VAt FERRnRal LOFRy (hpBRicotiae
haégercdaihfdredatidroobiébiet Wyt RACEBS was then added
PR LR B oL Foom Lemperatuce for 30
ad caerghoICACCATGATCCCTAAGCTGCTTTCCCTC (SEQ ID NO.:
51)
h29B140_ NotI-R: ¢gcgeggecgcCTAGCGCATGCTACCCTTGGCAGC
(SEQ ID NO.: 52)

With these primers, PCR was carried out using
single-stranded cDNA synthesized from the total RNA of bone
marrow using RNA PCR kit (TAKARA) as a template. The PCR
was carried out in a reaction solution with the following
composition (5 pl of 10 x buffer, 4 pl of 2.5 mM dNTP, 0.5 pl of
Pyrobest polymerase (TAKARA), 0.5 pl each of 100 pM primers,
1 pl of cDNA, 2.5 ul of DMSO, and 36 pl of distilled water). For
such PCR, after the treatment at 94°C for 5 minutes, a reaction
cycle consisting of 94°C-30 seconds, 65°C-30 seconds, and
72°C-5 minutes was repeated 35 times. Finally, a reaction was
carried out at 72°C for 2 minutes. The amplified cDNA was
cloned into pBlueScriptll SK(+) (Stratagene), and the
nucleotide sequence thereof was then determined using
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[0193] 25 As a result, the SAA concentration in

pl asma was decreased by adm nistration of the

anti - nTARM anti body (Figure 16). However, the
anti-collagen antibody titer B4 plasma was not
changed by adm nistration of the anti-nmlARM anti body

RS S A ™ B LR OTE sequence

i defnthd ynTaA RiMneld NPARM g édentiRBAST Heaselquence dateredned by

PHAFE PIERLTRIR® S HHEN R AR AR sty dhed sEQ 1D NO:

miBer EARMIdedNAbyedinench TAGMBarikNAcclkadi an Bignal sequence

??a%@%%@@v B, Blnctlonftdhsoa saf Bemafagt 9Bibtein at the

( U048 Eheossd bYhsubMARME 48@A4Pheaathinthesid t sequence

ronerdad "BY AFLF7RAR. (CRCAPEEERY. hAR QUEBRUREH-terminal

cainsd d€r-edrithiabi.5 XMct@?ﬂﬁi’gllw it putast | nevesgderttatarslich a

that Sstimat] of a ro 0
ge 20 iAo redveniinc QTS EA2 P EEHIRaET TFom  the
deg@mmrr@ ddeuénlbe- Hahot bt gertera bguexise, aind himwmthe hTARM
FEM\I TARM expre@éal on tissues were, ident| f|
Aorath Soqeacoeste TR diRe e “Bell ritmpe "Brotein
CQWNRM gidPred'19)and 3' - RACE. Thereafter, based on

hueqé(s%jjence of a region encoding the TARM pr ot ein,
wer e desi gned, and fuI I -1 ength cDNA was t hen

BEcGatstin.o) Ui BaLBR b IR RO 'Ae@ﬂé*s. on:

?ggﬁi%g@fﬂéﬁfﬁRWf SIBEAP@/UESI:’ was prepared by
et on i i

Si n i
(eagﬁgﬁ%%gsﬁgﬁgsa@wm%ﬁm T 120 of227):
T

[0205]

Recombinant retrovirus was prepared as follows.

293/EBNA-1 cells (Invitrogen) of 3 x 10° cells were
suspended in a medium (D-MEM/10% FBS), and put in a 10-cm
culture dishes, and cultured in a CO; incubator for 24 hours.
On the following day, the medium was changed with a fresh one,
and a transfection solution prepared as described below was
then added thereto, so as to carry out transfection. The
transfection solution was prepared by adding 600 ul of
OPTI-MEM (GIBCO BRL) and 24 ul of TransIT LT1 (TaKaRa) into a
5ml tube to mix them, then incubating the mixture at room
temperature for 5 minutes, and then adding 9 ug of an
expression vector and 9 ug of pCL-Eco (Imgenex) used as a
packaging vector to the reaction mixture, followed by incubating
the mixture at room temperature for 5 minutes. 48 hours later,
the culture supernatant was recovered, and filtration was then
carried out with a 0.45pm filter, so as to obtain a recombinant
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Usi ng such single-stranded cDNA as a tenpl ate,

real -time PCR was carried out using AB17700. The PCR
was carried out using a reacé'on solution with the
foll ow ng conmposition (12.5 | %f 25 Quanti Tect SYBR
G een PCR Master Mx (Q AGEN), 0.25 pl of Uracil DNA

Gk,y,qgs bAfgoh!l nvitrogen), 0.125 pl of 100 MF priner,
125 of 100 pMR prinmer, 2.5 pl of tenplate cDNA
(i©2ﬂ§|]d diluted), and 7.25 | of distilled water). For

such PCR3pmfitercd e viératinpatted WARE tArs %cﬁhﬁlbtrﬁnt virus

a reaction cle 30 consi stl n of 94C conds an

6@@ deschibed via OMep&&t & t9s5 ﬁﬁ@ge %w %Daessmg cells.
b, xI {09a360urd ddRd wére RbuRY @@n@ 1 5l Wdlbe, bh@ they

m M gene, was strongly expressed in f

(W%ﬁﬂethl%) ceotdiyaed atal AAQ) BTorlf ﬁLfEEFPFrVA\{éMW“UtGS

9%:’%@&9 tt"ﬁ% ETﬁFﬂ\“eg%?eWﬁ%tﬁﬁPrv@%Qﬂstér@@@%y asp:ratlon

marr o
T bolution Sbimined ByGaJIRAZ Koot A0IVBrefedill rg/ml) and
h?}A;{A”bP%l%g&M @-%ﬁ@kk%\ﬁ?o@cfha%éiultb Qemt fbfgeﬁé abcéitbinant

n First, doubl e-stranded

syt ssoledian omashaddest 10 ke cﬁelkShe %We qmaaﬂeﬁﬂ mixture
pur&lggﬁﬁsﬁ%ﬁ@%ﬁgbﬂ %‘ttzsbﬁAKﬁﬁﬁ)at 30ECCENA M URenso that

ui ck Rurlflcatlon kit
(@ageﬁ)tls su@gequ@ eclyed awmmg gddgcempi@ntgyisys.  After

d
N0 Dl S5 e st oo vo
eiscagded soland onawi tAedheT ol (RRIA ‘é’é%b@l'@l 055(5555 uM

o a5, S SR 5 Buore
ofECiBB ROsiICR S@lémwarqOrsermaratgdmbsbfcelédagrtmg, so as to
d?)gﬁal?f‘e@ﬁ\%g?‘e%é&%g@{; eéjlf IquIt g\?\/l) ngaggqﬁgnzgsR\lNe?;
ugORG&] pri mers.

(2) Preparation of chimeric protein fused hTARM extracellular
region to SEAP or Fc

The extraceliular region of hTARM was amplified by PCR
using hTARM full-length cDNA as a template and also using a
Sall-added 5 primer
(h29B140_Sall-Kozac_F:cgcgtcgacGCCACCATGATCCCTAAGCTGC
TITCCCTC (SEQ ID NO: 51)) and a NotlI-added 3’ primer
(h29B140_NotI_SEAP_R:
gcgggcggccgcACCCAGGGAGTAGTTGCTCGATGT (SEQ ID NO: 53)).
The PCR was carried out in a reaction solution with the following
composition (5 pl of 10 x buffer, 4 pl of 2.5 mM dNTP, 0.5 pl of
Pyrobest polymerase (TAKARA), 0.5 ul each of 100 uM primers,
1 pl of cDNA, 2.5 ul of DMSO, and 36 ul of distilled water). For
such PCR, after the treatment at 94°C for 5 minutes, a reaction
cycle consisting of 94°C-30 seconds, 65°C-30 seconds, and
72°C-5 minutes was repeated 35 times. Finally, a reaction was
carried out at 72°C for 2 minutes. The amplified c¢cDNA was
cloned into pBlueScriptll SK(+) (Stratagene), and the
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20 5' PCR4: AGCTACGCTGAAGTATCAACGCAGAG (SEQ I D NO.: 21)
hTARM RACE_5' _4: CTTCTGGCACTGCAGAGICACCCT (SEQ ID

NO. : 47), or hTARM RACE 3' 4: GGAGAGTACACCTGTGAATACTAC
(SEQ ID NO: 48) 25 For such BCR after the treatnent
at 94C for 5 mnutes, a reaction cycle consisting of

94&%%@#%%%@5&' nr{gﬁﬁ@&fewasaﬂﬁ’eﬁ%%ﬁﬁw eSiMESABI3100

eat y a reaction was carrie .
ou eguerze Aoralgzar.nuf Be. opbaomd ciNA- braperensswas digested

Lited OEtaIPS' NG I eaglotPN SOLKHI on hdA thenserted into
Iovvlqui;’4 nmposition (5 R’ of 10xExTaq buffer, 4 R
1(d1\br

oprDél SEAPOHIRnodieex vagton. desgribedi1do Ryample 2,

pr| ner, {? d:i%]#’"e ﬁns’q‘?\RB%é pr o&ﬁ Irfl ’

di [@2@8), and 38.75 R1 of distilled vvater) 35 [ 0201]

ghgca? |?@’Eg@?%eﬂ%@nﬁgﬁ)ﬁﬁa%@ggl!é?’alprrbﬁ%ﬁ isPRised through

GleeeracT ATAGNIAAGDAERIC (ASEQ IDAND) tuecrese ryrdyeridiuman

sueh stttk BHOsHtahe Revihe fctostitidine P (His)io

reatt the dydesndordi shengobf te4abe3oexpressied @50 ao secretory
se . 2C

= %gﬁﬁ%ricaﬁ?gg%lﬁ gﬁepélrﬁgf?ér %?eirl‘;e%%féjs]%@ {E'hrfﬁgerlc protein).
m hbeesobTaimearhplAR | elhioBDNAC fpradeint ewpredsiobd vector was

riffabatiRl shREPRR RBRA-E oS ROl nREn ErE e (TaKaRA)

Anahyizehey[ 202 thenacuémrketi far amr 33' dayd.eoflihageafter, the
S BB s BRI S EBAGERLY 1) SERRFRL0LER, BB ghe P
| Dehionedjc probais] sdoeeteal ok biye st perrsatentewdsstlyandiltrated
US| ieh RS WS SO108:.  Thereafter, Hepes (pH 7.4) and sodium
azide were added thereto to final concentrations of 20 mM and
0.02%, respectively, and the obtained product was stored at 4°C.
The concentration of the AP chimeric protein was calculated by
measuring alkaline phosphatase activity using Aurora AP
chemiluminescent reporter gene assay (ICN).
[0209]
(3) Preparation of monoclonal antibody against hTARM

For use as an antigen in immunization, first, the
hTARM-AP chimeric protein was purified.
[0210]

Such purification was carried out utilizing the histidine
tag existing at the C-terminal of the AP chimeric protein and
using His Trap Kit (Amersham Biosciences). A culture
supernatant containing the hTARM-AP chimeric protein was
added to a 1ml HiTrap chelating HP column (Amersham
Biosciences), followed by washing with a 10 mM imidazole
solution. Thereafter, the hTARM-AP protein was eluted from the
column using a 500 mM imidazole solution. The concentration
of the hTARM-AP chimeric protein was calculated by the
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sequence i nformation obtained by RACEE h 29 B 140_S a
| 1- Koza c_F : 20 cgcgt cgac GCCACCATGATCCCTAAGCTGCT1
CCCTC (SEQ ID NO.: 51) h29B140 Notl-R

cgcgecggccgc CTAGOGCATGCTACCCTTEECAGC (SEQ ID NO. @ 52)
Wth these prinmers, PCR was carried out using 25

i - d t [ - th I
SONEaSHRR RIS, S R MR [ TSR, " P e AP
Tiob ePChu nviae scanti eepouter nganeeassiagn (6Nt i @nd wbtyh protein
t falkow: iti I f 4 | of
D eRatRAOR R ETOLERT Astay Rl SOBIOURNER, B ©
0[B21iach of 100 Mpriners, 30 1 |1 of cDNA 2.5 | of
DVMBO, a 36 ' il . .
arrer (RS, oite, BB )RRl A PNl protein
cych® ioombisst Bng aoti 4G 20 &albds, nB6€- B@reeicomisnized with
72C-S m t i i [
3 it-SaBN T IROAEE D KT S, TS WBocytes
?vadsfrefi bl abid \ﬁgsnﬁSthéoﬁFm‘iqmiaenBl ndSey i poidl 91 +)solated
t r at,agene), and t nucleotide u t s
{ ReTATEN s, Vet niheh HERE DG AR, S pdTHEIRntES cetls.
Tmmt@eotlmwﬂmmm dﬁasmi%@ owlf byha PEARMeldNA. Using
was identical to the seguence erm.n .
'S ei1Ba5e “Supbne B St RS ARtANEEEE B gefheg jstrening
ewa)sie@brtm?cﬂ h@?hW!\/EtmlA h\adhaaa: gﬁ'aanPgeﬁoemhienéri_c protein.
necessar or functioning.as_a cel.l. nenbrane praqtei
DRABRIAGYWAY caTared pBLEOF TSR S KME MREERBAf By types of
3_Cdfhfdn@§qt\A&INl@et ol:ﬂ:!amléed(ﬂélDéMﬂ98§%|1&Mﬁ6ﬂ2Fhmmd #40).
i fferen rmnal. and Ctermna cordin it
whs foras Lot AlaNing $hesin T FagS o df g sdund' that ai
XMléBét§426|a?@t%td rmzie?d Wighwﬁwhabﬁ%ﬁgAmRM‘nge@mm.agiiaélls, and
n C exi, s nd that the C
rgbla%gegse%c nghtoﬁe E%f’FErre 'ithnep%'f%[f%wﬁ %&%@19 cells.
(Figuridolahs [ ARed] driocuiede 9kherepadth®ARM  monoclonal
ﬁ&f@?ﬁ%@f%«gﬂs@&%%; F,{g/l#zj.’ls, 9#96 Pér%)aqgf% (\?Mnercg inoculated
into the peritoneal cavity of a nude mice, and ascites was
obtained therefrom. Thereafter, antibodies were purified using
a Protein A column.
[0212]
[Example 10] Adhesion of activated human T cells to hTARM
recombinant protein

Human peripheral blood was collected using heparin, and
Ficoll-Paque PLUS {(Amersham Biosciences) was added thereto in
an equal amount of the human peripheral blood, and
mononuclear cells were isolated by density gradient
centrifugation at 400 x g for 30 minutes. The isolated cells
were suspended in an MACS buffer (PBS/1% FBS/2 mM EDTA),
and FcR blocking solution (Miltenyi) was added at 5 ul/1 x 107
cells to the suspension. The obtained mixture was reacted at
4°C for 15 minutes. Human CD254-CD4+ Treg isolation kit
(Miltenyi) and Auto MACS were used to obtain resting CD4+ T
cells. A PE-labeled mouse anti-human CD25 antibody (Miltenyi)
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A human TARM gene expression vector was prepared by
inserting the hTARM cDNA obtained in Exanple 8 into an
expression vector pMXIl | RES EG-P (Oncogene (2000)
19(27): 3050-3058). 20 [020558Reconbi nant retrovirus
was prepared as follows. 293/EBNA-1 cells

.nyi I

4 AT R ARBSEl b g PRI 8P (Milteny)
diwkes, addddewrach dd an antoent mfubAldr of dhe2goholins, to the
2 .
25004 M9 hav g dven W R WA A oDl e then
desmadtbedd del 4C Wiy 2hemiaddes. thél“rha&r@aﬁ;@r,afﬁt&ﬁ Aria (BD

ook Raheb S RameRg U | o rop bR AR B B Sealis®
ZﬂCDtlelf- T@QSTbLT;l ( TeMaRa)wieneo aa@ivatad t ulsing mik  cell
¢ SOl PR R Tulins e te AT RrEIRCacHEYE after
velﬂ‘ta)rstanmlas?ghufnaﬁlenzfz; (((:z nmyg e ) wmdmhiead to Emhe cells.
PROSE MV s SRR T RIS et Efisd, 8, PHE 6 and &
m dhay eaftedd theumam?:hffs,} ;?n;%ogmﬁass]biiliq% eofiuzlrae:r gahgm:on of the
W TABREAR Ehinfic Probelt R0atisdhrSibn Hblagiilentt astivated
Vi T welBolvwgg anal\[/f)é@G] B300.19 cells were infected

Wi L Ls reconbinant virus as described below, so as
to re hTARM expressing cells. 5 The 1 x 106

BﬁOO 19 ?efet;ts ﬁﬁarﬁl a?gg%ntleaH(dlﬁﬁz%cpftlbeph@ltaséh%nmody (10
t hen t rnL,pm t or nut .

OLETT SR wat cadtR, 36, BACH Skell; S K S5 wen ELISA
aS platat i unc:/)\ sohdit iipoubbtadnegt b &dli Agr 23R efinutes for

'g;ébrenﬁggto ol AfbeR Wasing NBtheEBpi »dn-Epasifigsbinding

Soél'ﬁé'%s\’\@fioé‘i@é‘@dw‘im tBT@cReNcé (Daeni cmrmbﬂmt @, Ltd.).
moipt hen centrifu at 00 rpmat 3 hour s,

N GentLLpuged ot 200 (Rl S0CEaT 12 S el and
Vi fritqs b el a@orrwbshhontéﬁmélmdrteectﬂdm ihe minutes for

reconbi hant virus solutio

immobilization. Actwateg T cells were suspended in a cell
adhesion buffer (RPMI1640/0.5% BSA/20 mM HEPES/55 nM
2ME (pH 7.4)), followed by fluorescent labeling with Calcein-AM
(Dojindo Laboratories). Thereafter, the 5 x 10* cells were
added to each well and then incubated at 37°C for 1 hour
Non-adhered cells were eliminated by washing, and a cell lysis
buffer (10 mM Tris-HCl (pH 8.0)/1% TritonX-100) was then
added thereto. Thereafter, measurement was carried out at an
excitation wavelength of 485 nm and a detection wavelength of
535 nm using Wallac ARVO SX 1420 MULTILABEL COUNTER
(Perkin Elmer), and the adhered cells were quantified. With
regard to the level of cell adhesion, the ratio of the adhered
cells to the added cells was expressed as a percentage,
[0214]

As a result, it was revealed that the hTARM functioned as
an adhesion molecule to activated human T cells (Figure 20).
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di scarded, and a nedi um (RPM -1640/ 10% FBS/ 55 RM 15
2- mer capt oet hanol ) was added thereto, followed by
culture. EGFP-positive cells, were separated by cell
sorting, so as to obtain hTAﬁ\/} expressing cells.
[0207] (2) Preparation of chinmeric protein fused
(ﬁ{ xtracellular 20 region to SEAP or Fc The
eL< racel | ul ar re|on of hTARM ) |Iflted by PCR

Uéhf‘%o@i Sal | - added 5 pr| mer (h298140 Sal I - Kozac F:
CCATGATCCCTAAGCTGC JTTCCCT C é ]SEth
i ésion of

ac GCCAl
NO 51)Th§n@f%ﬁ0‘ﬂotqf afddied AAMpg; les on C

( to the hTARM was analyzed.
ggéﬁﬁﬁgc%ﬁms RGTTGATCGATGT (520 1 b NO. 53)) .
Tha2 P was carried out in a reaction solution wth

gfﬁezf ol AAARI chiQIERAE rosid Bk #1428 to fuddipwelt &hd then

Pyr obest _pol yger ase
(meER)ed 0. BLRI readn oftemgemg,q mef rgr %‘éRl gynutes  for
C%o%ﬂﬁz%&gﬁf DVPfergaftett Bactl of stid ggg/wﬁtamt: hTARM

For  suc ter t e treat rrent at
mamdt eed i e (#é.di,l &18,.cydD dohdi #10g Etff %béowas added to

- SRR el G A hreceRiitng BRérodiECtonthariiar ety 5O mynutes.
oftharearas; fﬂuozescaut%labﬁl@cbr@q:ﬁiw%g\ﬁ Puachgs were added
& Rgﬁggd,eoeﬁ?(gslc%ﬁscédr?é&onsféé‘%wsg r,?,t agrNe)regtittcd hef each

sequencé the s then caonfirned
usantgbmysm amiueade AHaliy 28 . benaoted afhld Abreti-1gG2a

| AETRCHY s HERNES A BT o ot g o and #40,
desud ithed am mmm@zz: aatstm@s waSptﬁ@@dr@Saanq@n&m Apr #18
e%riﬁ??n vector. [0208] Thereby, the hTARM

ular region is fused through three-am no
adio17hker (Ala-Ala-Ala) to secretory-type human

Phacer v ¥ LB RORREIAARE K, sk Rt el tivated T
exprlessed athe JEARMoAP chimmtic pgrstein was significantly
(he e;')Peagste ih e brdsbRcRSof Rt FRARS Rt Sodies #18, #19,
#22, and #26, and that partial suppression of such adhesion
was observed in the presence of anti-hTARM antibodies #11 and
#40 (Figure 20).
[0218]
[Example 12] Identification of novel ligand mTARM-L for mTARM
(1) Selection of mMTARM-L (mMTARM Ligand) candidate
molecules
The mTARM-binding molecules are present on activated T
cells (Example 5). Thus, the presence or absence of the
mTARM-binding molecules on mouse immune cell-derived celil
lines (L5178Y-R, BW5147, and Raw264.7) was analyzed by the
method described in Example 5.
[0219]
As a result, it was revealed that the mTARM-binding
molecules were strongly expressed on the L5178Y-R cells, but




The obtai ned AP chinmeric protein expression vector was
introduced into 293/ EBNA-1 cells using Transl T LT1
(TAKARA) and they were then cultured for 4 or 5 days.
Thereafter, the 15 cul ture supéPnatant was recovered
by centrifugatlon and the AP chineric protein

t h d it
2 5nG5 tha eF I SHRG; RapPELedRCoh e ISR Selftdnd the
az Ry 36 fre7 tdbsd (Flgsrret 3149, f | naI concentrat| ons of 20
m\/ZgQQO 0.02% respectively, and the obtai ned product
was sto

ed at 4C. 20 The concentration of the AP
chi meri cSprsesiuenidy, cal theaasslimptiordhati ag whkabivre ligand

h t
S PRSP AT AP (U058 Oy SRBIRI RS rtarmiy
mohbz$ bhal thﬁtlﬂatﬁybagﬁl nsff  Mo\RM: 2F reoemude aw;a:n qearrhpd
hTARM AP
or bPEfRING 2 SEHRRFERR R g 2 Sacid aitri ExrBsS (b immune
Cﬁcellsdwmst emlmlrzemhg:)\y heedii- Stnei PER. Ea‘g)l@)h §NA§3V3§ isolated
t -t ot ej,n an
usrrngn |sén'ILr ap |t ((i?J@?E ﬁﬁﬁwngwg%EZn%% § anNd Rawigg4.7 cells
10 supsimat Rileasyt ?%nnl;lgghe (QTé\lﬁWPAP mn&gea; | Ge Geroiely).  The
i Tr.a ati col umn
MAE%?Pﬂ&ﬁ]% E%ggc gﬁcggfr'eﬁoplugv\@?j VHEFE Shidfh SY Biy-green
nNUsmgiazolkB{Ebﬂ)gt :C onSeﬁE@rg?‘ t elr DdteetivhARM ?c?c?tm (PE
m t ng a
prnﬁhi’i&ﬁf}gﬁgf%ﬁ] EI'(Ize coﬁcent(r:gt :Jgg uz:‘ ?he hTARM AP
ch[@2Rild protein was cal cul ated by the 67 measur enent

of enzy activity u3| ng Aurora AP chemi | uni nescent
15 reportepﬁaene 4ssay 'F F%&Bf andSEPTEFRS n O MRNA of

qUENSNMUSGO 00000 380 Kot m@esaymmkllr\(r@l P784N3) (using
TRt o e T e N e

| nami nrvmt hi 219590 af GREIEATCBGAAT PLATOTEL K@SHEQH ID NO:
D e BBt b W e Bty of e
20 t hanTAR M PvchimFHE proeenioadld gells (Figure 22B). However,
no transmembrane region existed in an amino acid sequence
encoded by ENSMUSGO00000035095, and thus it was not
considered to function as a cell membrane protein. This amino

acid sequence was a putative sequence, and thus it was

25 considered that estimation of a cDNA sequence from the
genomic sequence was incorrect. Hence, it was first attempted

to identify a human homologous gene product. Using an amino

acid sequence encoded by ENSMUSGO00000035095, database
search was carried out. As a result, a human amino acid

30 sequence LOC196264 showing high homology with the amino
acid sequence encoded by ENSMUSGO0000035095 was
discovered. This amino acid sequence related to a cell
membrane protein containing one immunoglobulin loop
structure region. Accordingly, it was considered that

35 LOC196264 was the full-length human amino acid sequence of a
TARM-L candidate. Subsequently, using the amino acid
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10 Thereafter, cell fusion was carried out by a PEG
met hod. Using a culture supernatant of the obtained
hybri domas, screening was C&Frl ed out by ELISA with
an hTARM Fc chineric protein. 1d oni ng was carried out
frompositive wells, and 6 types of clones were

Oﬁéah%‘?ﬂ:e( BE1L,0#1866W, tHR3tn"2BardN v ¥d VarriEdl Auitathrough
resul anal yzi ng speC| ficity %QFACS it yvas f ound

t Hae éiatabasaaes Neadt d@SHhtry i FOYOTARRPES Bie@spngequence
B%%M%gcglglgﬁoz@xd withathé heﬁwﬂbdaa@lt séqa@nd@ bh LOC196264

par ent al Hybri d fgt hg pr oduced t@%
aMtas rdmm/rfﬁﬁﬂaclrbrme Qaﬁﬂfi"'ﬂ%ﬁl e otidg geayegre,pp mouse

#%ﬁx@”élﬁ@ C}QZ&‘@SU' afrﬁd: 2N sdd\genesi koREAdmino acid

cavity of e mce, and asmtes wa obt ai ned
tﬁ@ﬂélﬁf‘fﬁﬂ qﬁq@r sapuse, TARNbpbdrandigate puerei estimatrd from

atﬁfs"%@'g&eﬁﬁ@' E@hﬁ[ﬁoﬁﬁ]fm{o@ﬁ{ﬁ’zﬁ'i%@rs@@é' 8Bsfined and

acti vat s to r econpi nan

pthasiaP Nonancedingrefull-lenadh neetaip vast s@latethg

hap6on: ANEGEEIUAACBIEARE AT G MG TT BAAABTARLAGTA
was ad ed therefo in "an equal anount of the human

péﬁlﬁﬂléDaNCbJ 0b8) and nononuclear cells were isolated
2’@@&' tb@ﬁb‘%’@ é%@@*ﬁtﬁé#ﬂéﬁ COTRT 9P ¢ GTA®TC  (SEQ

m hut es |so ated ce wer e suspended in an
M&@SN@rfi?)(PBS/ 1% FBS/ 2 nM EDTA), and FcR bl ocki ng

sol uti on bt SMENA WASTAIIASAD Rald hstdl8S 2 RmMBIdRR, and

t he suspension
4d:heoch\ wastasplifiechdycbbe+ramsthog edgascgdp%ﬁi iienExemple 1.

b
STe" BB AR BB TRl BP P B ccion vector
CIDMXéhtIl%yEGIVIH {emnaogsase (’;\2\@0@0 EPt27) abeD e -gbdsk), and
d
o5, PRV, arihRde (HasEnblprabygradstiglasins  ther

cgirepared. hABIBA&D ﬁﬁqde@devﬁﬂalwmswame;ﬁadart@ deggrmine

 ERR Al ol Sga e ey B aPt g, R~ 1

céDIZS'ZZ]The CD4+ CD25- T cel I s were activated using T
ggysi’@ﬁrﬁﬁ&gﬂ ﬁXBPWrRRM‘-iE human (M Iltenyi). From

Next, in order to examine whether or not the mTARM-L
candidate was an unknown ligand for TARM, cells, in which this
molecule was to be expressed, were prepared by the method
described in Example 2. The binding activity of the mTARM-AP
chimeric protein onto the cell surface of mMTARM-L
candidate-expressing cells and the adhesion activity of the
mTARM-L candidate-expressing cells to the immobilized mTARM
were measured by the method described in Example 5.

[0223]

As a result, the mTARM-AP specifically bound to EGFP+
mMTARM-L-expressing B300.19 cells, but it did not bind to
B300.19 cells, into which an EGFP+ control vector had been
introduced (Figure 22A). AP used as a negative contro! did not
bind to such EGFP+ mTARM-L-expressing B300.19 cells (Figure
22A).



the stinmulus, human IL-2 (2 ng/m) was added to the

cells. Using activated CD4 positive T cells obtained

on the 6th and 8th 10 day after the stinmulus, the

possibility of the function of’2he hTARM AP chi neric

protein as an adhesion nolecule to activated T cells

ggggyzed. [0213] First, 50 | of anti-alkaline

phosphat ase antibody (10 15 g/m) (Seradyn) was added

to each MeIreoyera etémelad@slgm pdhdtyNnupE) BA80.19 cells

o . i et ¢ . g [ _

Af?geﬁéwitgﬁiﬁngt%v%ct@qggéq g] Eegn?‘s%peégr??i Eﬁg}jﬁhd?-ﬁﬁﬂ éﬂﬁ{‘echlmerlc

weBrofiedBk MBS exaptio@d. AceAs Dai iEppbh Hhawis %@u,nd that the

Lt y [ [ [ s t ; ;
> ea%?warv\e/e'_ﬁpéﬂg@g.'% ?ﬁﬂu%gﬁggégt %rrg%mtey%aﬁfggr gﬁﬂgg\% éﬁrbS((‘)h'me“C

m BUeteinf griquirandBB)i zation. Activated T cells were

smgg d in a cell adhesion buffer (RPM 1640/0.5%

B HEPES/ 55 nM 2NME (pH 7.4)), followed bK

f | uor escehus} dhel abgve rasctiscdemanstrabedi tliat the mTARM-L

L ' fie el :

o Bites MolckiecRgsactday - i [iBad J6F Ty, This
10 holigandNeesadanred aseMBARM-¢ ETARMAIgaNGY. washi ng,

anﬁﬁ\zé?l | lysis buffer (10 MM Tris-NCl (pH 8.0)/1%

TritonX<100) was then added thereto. Thereafter,

measur endfithwaiegaadr ited tolARM-Lan thexdiolxwiorg primers were

sodCafiTtd  Bnkl AR08 DIGRSEM AL HENEE L i 108275

( Penkodirk rfdu),amidolt tmiddla?qadamm lef m@latfiﬁgtq'r,;itafxgi cDNA
15 o fgbEiRaRe kIR DR Prafie (iea "BARNEYias oxpr assec

as#a 7Er cenCAyeG TIZAC COACRABGCAGICAGAGABRGAGCAGCTGGA

re ed that t hTARM functi oned as an adhesi on
m)iliggl th‘géattl ated human T cells (Figure 20). 69

[ 0#25)2 1 Ex@apGE G CIG GEUG @TOANTRFG NATUTIONTAGTIGAGHK  (SEQ
of T anti body The effect of anti-TARM
any?%gi'e?’%yn cell adhesion of 5 activated human T
20 cel | s t oUsheg tH&RYovak RMAl g dsbne marrow as a template, the
cDNA was amplified by the method described in Example 1.
The amplified cDNA was inserted into an expression vector
pMXII IRES EGFP (Oncogene (2000) 19(27): 3050-3058) to
prepare a TARM-L gene expression vector, and the nucleotide
25 sequence thereof (SEQ ID NO: 15) was then determined using
ABI3100 Sequence Analyzer.
[0227]
The human and mouse TARM-L were subjected to
homology analysis with ClustalW. The results are shown in
30 Figure 23. The hTARM-L consisted of 235 amino acids, and the
MTARM-L consisted of 237 amino acids. They have 86%
homology. On the other hand, mTARM m3 (293 amino acids)
showed the highest homology with the hTARM (271 amino
acids) at a percentage of 50% (Figure 24).



[02161_ An AP chineric protein was added to each wel |
and then incubated at roomtenperature for 30 m nutes
for inmobilization. Thereaf t7eg each of 10 g/m
anti-hTARM 10 anti bodi es (#11,° #18, #19, #22, #26, and
#40) was added to each well and pre-treated at room
tenperature for 30 m nutesC|Algeafter,
fluorescently-labeled activated T cells wer

theret oA BIRIMEEANCaPieSPEREHIM \F’irf))l}eirh qq{@pﬂ%ggnggeopmino
CRETY se@ehwom@m@ Wed.2 | GEG IDONTE; aotsEQt etNan 6 or

ti- ti1 bod d
L 08, R e e arenceoab s la it ol 2, seq
VRS N@ed‘;ag@%q@tﬂgl d Jr BES) 1pNGE28. wHIZA Tdodaias one or

resul t, it found that adhe3| on of the activated T
20MQE FONEEIYAE VIeTARRENEUERINGeri ¢ protei n was

significantly suppressed in the presence of

anti - hTARM anti bodi es #18, #19, #22, and #26 (51

t Rat paft |faﬁfﬁbp@ﬂ§ssqfon5@$f%t@¢'ﬁ Aftsinn sejgsted from the

ﬁa%%ﬁgg (n)l g{] pgg?e@gg ({p{,yilgil - hTArRr)E)/: Zntllz]bodl es #11

Identlf(ldata omamhfcme PI g&REr pretRinrogPriging the

SSh?l 9E| %e@%o@@é@'\&é'r@@n@ocand' date

bi ndi ig nol ecul es are present on
acti vat éldj) B naenterane (@xaapretay. PratrRin wWidcpr eegmEses an

o] e o) A I
o5p i 2 ed 8oL AMSEET 000 0 SOUrES BRI o more
RAW2IGYD B)IIGP@:v;lranm%Ql‘éﬂdbﬁttbﬁitu‘ﬁ@ﬁh@ﬂ drietefdp&d PRE Or more

FRETPIC SHgS0RHE) adPRef Sgh i L o, U HREBAG which i
efkpnetisad!iyn eghdvabims Yo R quiatein mgxnsz@tln(gqgg t{‘v@ym:no acid
mﬁmﬁ&%ﬂcérmgﬁ%ure 2 he F\é\g%gf cells and the
(iii) a membrane or secretory protein which is encoded by
a polynucleotide which hybridizes under stringent conditions to
a polynucleotide which encodes the amino acid sequence of SEQ
ID NO: 10, and which is functionally equivalent to a protein
consisting of the amino acid sequence of SEQ ID NO: 10; and
(iv) a membrane or secretory protein which comprises an
amino acid sequence having 90% or more identity with the
amino acid sequence of SEQ ID NO: 10, and which is
functionally equivalent to a protein consisting of the amino acid
sequence of SEQ ID NO: 10.

3. A polynuclieotide encoding a membrane or secretory
protein according to claim 1.

4, A polynucleotide according to claim 3, comprising the
nucleotide sequence of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID
NO: 5 or SEQ ID NO: 7.

5. A polynucleotide encoding the membrane or secretory



Subsequently, on the assunption that an unknown |i gand
5 for the niTARM bel onged to the i munogl obul in
superfamly (1 QSF), the database of Muse Ensenbl e
was searched. Focusing attent’don on 47 |gSF

candi dates, expression in inmne cells was exam ned

by, b td oLl was isolated fromthe
1%%—“?2 % e E%?ﬁ ‘cells, and Raw264.7 cells
10 using Rl\leasy mni kit (Q agen, Hilden, Gernany).

S%R—gr;?g&enbb Q%Rm%ogé@ecgggg%o@t ec |onﬁ)§§nﬁ£rﬂ;)’ (vi),

(F(EIII)A@DHl(e\dHBI osystens). [0221] 15 As a result,

?nggéé'ﬁﬁ E%?%ﬁ%‘g%ﬁ?ﬁ%@ ﬁéfnggg%%tﬁde sequence

CAGCHFBECADCNGEGAACAGT (SEQ ID NO 54) and prinmer

corrol attobh i t RUKCUGITINTG ATRIOH  amP T & Rlicfeotide

mMGARNM dfPce S EE IPr bitCei ® tro whiehcehksof FhgueendBptides are

ndf§eEted RO SHANREHC ATeldh B fioobsinble Widebies are

i tadwad niot orepreei Betkdof enfds)candnwasch eatbdafenabrrmmnbrane

o0 sBer iy PR SEUEIT R PR 1 o protein
estamsistiog of thecBhrinseguiechseqliemet 0 Sli;(@rid)nND 10;
FaunC A 2 TRl TS o izt “WAER' Sfrinent
3m’tdrgditamsi mgmepewme?dﬁdém% @mﬁ??WS:gg-!eotlde
al apase S rie are

AT GRS 0Jo SER U IO o b 1 iy St an Baemiipne or
widdrreherpnpruteiacivhcttonaligeegopledtbyo a protein consisting
SR ATPON Oy S IRBFF Oinslbt ReNplot B At '

cont ai m(mnpn@ b ohpmediealtid e nwhochp hatrgg%rerrﬁm@ identity
Acc d| ng nsidered th

35 L 6
T dhvhchotde R AP sing e cdeieqtide saauence of

CESIEQdaDe N(Sl.JbS?qalﬂﬂt WhtchSlerﬁG:otdeEs aMmerabradnélor secretory
se ce f LOClQ(ﬁZ th search was carried out
t H? unctlona Y equava to a protein consisting of the

amino acid sequence of SEQ ID NO: 10.

7. An antibody against a membrane or secretory protein
selected from the following (ix), (x), (xi) and (xii), or a
functional fragment thereof:

(ix) a membrane or secretory protein comprising the
amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12;

(x) a membrane or secretory protein which comprises an
amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12 in
which one or more amino acids are inserted, substituted or
deleted, or one or more amino acids are added to one or both of
ends, and which is functionally equivalent to a protein consisting
of the amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4,



t he database. As a result, a region encoding a
sequence show ng honol ogy with the am no acid
sequence of LOC196264 was di ggovered in the genomc
nucl eoti de sequence of nouse BAC cl one AC122305. The
cDNA sequence and am no acid sequence of a nouse

S:E\QLIIDaNd) dat, eSEey dleNOMg eGEQOID NO s 1sequeSEs) ID NO:
hat the fol'l ow ng primers were designed and that
c encoding a full-length protein was isol ated.

#2693i DWW&MWWWWA isl@ncoded by

SE #2694
‘ AT AT oY PR Adter NG BTRGandifions to
ALcRWi 8k hicHanhcddes tﬁéeﬁﬁﬁﬁoaatméqt@’nc@“df SEQ

Eﬁ 2P NG 4 s (NGRS SE BN 5. 5EQ 1

esﬁﬂ)o@ \SE%OIDPW || 1bREMEGRRiCINgoaenetioA8AY) equivalent
27): 3050 and Lq}mTARI\/LL ca’&gl dat e ene
n

e>¥ r@sﬁf@ﬁe%cﬁ%}g’ﬁﬁﬁ'gt RENth IPUPEgac %u‘é%c%EQ 1D

Ay £ r the I e
sgﬁéﬁ%esﬁﬁéﬁﬁf“%s%@”f%QN%””ﬁ% SETHPIHNAES. SEQ ID NO:

GrrPESR LBNNGY: ARAFRE Next, in order to exam ne
whet her (&rl)nﬁtmblﬁ‘?b@r?@%ﬂ—seé?éwr@ab?ot*@% %léﬁ‘@%ﬁ%nses an

ligand for "TARM cells, in whi nol eCléI e was

bETBXPP e 36HY, S%u@nﬁeeﬁba\eagby?l?% At B &5 deasity, mesath the
'rhrﬁ%(ﬁﬁpé@idzseﬁfﬂ:%rhié“@f”QE@tID”N@ oF, tSlEeQ”ITEﬁ\WPcl SEQ ID

chineric protein onto f ace "of “nirAl

caWdi dar eRpliesBilg 80e5ﬁ§2 éﬁbl N(ﬁe h@h‘éé@%Qa@@l MQ y12, and
Ofwh[;t‘ﬁ lg‘TﬁJR%hoﬁ%@%%Lﬁngﬁﬁ% £ ;ﬁ‘ﬂt‘e‘?’nt@oﬁgﬁtmg of the

i zed MIARM re neasured by t

d B NG eACiich SEAAYE & S)f 36Q d@z@}OASZa S[-é@ullP NzOhe4 SEQ ID
;hd’gMe“PS%QQD‘ N | ) 2 %thoEGEB or SEQ ID NO: 12,

pressi ng cells, but it d not bi nd
to B300.19 cells, into which an EG-P+ control vector

h"%?' bee'l\n'amtﬁBBH Sr @F@ggﬁo%%g\)fraéﬁ\é‘ﬁ%g%?e@f according to
e atlve contr ol SucC
&RIWVNL ewhmuiﬁgﬂrsmm@d%eag@lr(stu gunemppapge protein or an

secretory protein according to claim 1 or 2, or a functional
fragment thereof.

9. An antibody or a functional fragment thereof according to
claim 8, which is an antibody against a membrane or secretory
protein comprising an amino acid sequence of SEQ ID NO: 10,
or an amino acid sequence of SEQ ID NO: 10 which contains
one or more conservative substitutions, or a functional fragment
thereof.

10.  An antibody or a functional fragment thereof according to
claim 7, which is an antibody against a membrane or secretory
protein selected from the following (ix"), (x"), (xi’) and (xii’), or
a functional fragment thereof:

(ix}y a membrane or secretory protein comprising the
amino acid sequence of SEQ ID NO: 12;



72 [0224] Moreover, the adhesion activity of 8300. 19

cells expressing the nTARML to AP and t he nTARM AP
chinmeric protein was exanmined, As a result, it was

found that the 5 aforenenti one_@ cell adhered only to

the mMTARM AP chinmeric protein (Figure 228). [0225]

Thus, thgeahoyRepfstié cﬁegéﬁl%troﬁ‘?eﬁrdi{@ﬁ Jvh‘?%ﬁ”Wplnses an

candi date hol ecul e was act ua i gan

TARNINPhasid 8RqYaeR %55@:155 HQn%%zRWLW(fTFNRM)He or more
Li g3idb- ati&28te %EBrf@cﬂaéngBtﬂﬁﬁfMH—deFé\%J Obt ¥USr more

priners were designed based nucl eoti de
sewmﬁeea@fdwm:fﬁgm@e ek o@nfgof hieo i @b enrds, and which is

fuI - engt LYL%}%E\%S |so?%dn1§%§§@m§%ft&?e amino acid

CORETEEN @AGGAGCAGCTGGA (SEQ ID NO.:
) S RS I L g by

tearm@ln@uqlaetld@mm ha(rhiidtﬁzESdUBgierhetrmanti conditions to
d

OSSR SRR ol cndlfe ST bR KBugnce of Seq
(d&objéhe 1(22,0@G)d 190kt : ISBGBMGBB@!N ceqpivgiené B0 a protein
T gl d

RSP RN W Senu i B DO 25
usi ng @Onmm Amae;ﬁzrertory[f @2teiMdhichrammarises an

""%@?nﬁmﬁ%ﬁh gEsTie T, o SRRl Ies kit ene

hmmn cRRis sseQUeﬁCESSO‘éerEQaditds N@and 1he afidRMalhich is

UG SOATRRRR e rodlRlee RS or B Alllno acic

t redqughestofhSEG) dByNG@:t b2t he hTARM (271 anino aci ds)
at a percentage of 50% (Figure 24).

11, An antibody or a functional fragment thereof according to
claim 10, which is an antibody against a membrane or secretory
protein comprising the amino acid sequence of SEQ ID NO: 12,
or an amino acid sequence of SEQ ID NO: 12 which contains
one or more conservative substitutions, or a functional fragment
thereof.

12.  An antibody or a functional fragment thereof according to
claim 11, which is produced by a hybridoma deposited under the
accession No. FERM BP-10376.

13. A hybridoma deposited under the accession No. FERM
BP-10376.

14. A protein selected from the following (xiil), (xiv), (xv)
and (xvi):

(xiii) a protein comprising the amino acid sequence of
SEQ ID NO: 14 or SEQ ID NO: 16;



73 CLAIMS 1. A nenbrane or secretory protein

conprising the amno acid sequence of SEQ ID NGO 2,
SEQ ID NO 4, SEQID NG 6 or__SEQ ID NO 8, or an
am no acid sequence of SEQID7KIO 2, SEQ ID NG 4,
SEQID NGO 6 or SEQ ID NO 8 which contalns one or

rmre COpgRFVat bY@té?MbWh’ch cBRAspridesmEARTiABEaRId sequence
etori/ﬁ)protel n selected fromthe follow ng

(O SER o NGl 4y SEQ Fal ﬁ%n@ﬁawmlc@een@t%é phore amino

p%‘%‘i@é %r@oﬂfﬁérﬁéﬂg sulbstiiteoo G &l eseduencenefo ISEQJ t® amino
hbrane or secretory

(1 prat e
c@@m S6€ @%degnﬁ%@r@cpa eh&nas, @E% wb*%*slf‘l&nq{mnally
Waieihi vﬁﬂ%wtofo'@ otém RYaFEHRgAGE thBSERTIAG acid sequence of

substltute eleted, or one”or nore anino acids

Qd&rdN@o %@roﬁ?’E@ot'ﬁ HP:ehfs, and which is
funct Ogﬁg ¥ @%té{ﬁ{ w.chogaeat%@dnbmw el @b tidRewhich

am no a uence yo (i

rTéWﬁ?ri‘aﬁ@&ﬁr Ué@cﬁ*’eﬁb’r‘?@ﬁﬁ@t ePRdilven §os ae@@éueact@ot:ge which
d inC =5t at
DL e A Bl Heqiefee MISEGUI 0% 14 or SEQ ID

afN@o d&.d muMI@Mf4ssé@nqtmmly1@qtuwa ff choi @ protein
f%‘ﬁé:é’ﬂﬁb' ¥t gﬁe' yAHifat atgj %E%rﬁr?dé" ofCS’EQ' B m) 0&4 or SEQ

am no~acl d sequence o and (i V)
rréﬁ?oNeQ]el@rf d@dretory protej n whi ch corrprl ses an

am no_agld; S AUeHes M ayh ‘brr %d PRI Ya quence
the am'no ‘acid sequence o b and

i sha\ﬂugcmoafwapryrrm@ vdeéﬁttyt waﬁh st earnu&@r@@sit |s|¢g1uﬁnce of
hlf&g SSH;‘SE?‘E %r Wi, NQndl%hi%h "i‘s functionally

de enco ane ‘or secr et
praﬂtellvﬁl@latdjﬂ(ﬁ myoteiricanaisting oA the 9ﬁmmcza@tqifélesequence of

h I d
e e e
or SEQID NG 7. 5. A polynucleotide encoding the
gf?lrgb‘r aney Ao SAUGESEH e %enPS i M 35FAthN k88l Mo claim

14.

16. A polynucleotide selected from the following (xvii), (xviii),
(xix) and (xx):

(xvii) a polynucleotide comprising the nuclectide
sequence of SEQ ID NO: 13 or SEQ ID NO: 15;

(xviii) a polynucleotide which comprises a nucleotide
sequence of SEQ ID NO: 13 or SEQ ID NO: 15 in which one or
more nucleotides are inserted, substituted or deleted, or one or
more nucleotides are added to one or both of ends, and which
encodes a protein functionally equivalent to a protein consisting
of the amino acid sequence of SEQ ID NO: 14 or SEQ ID NO:
16;

(xix) a polynucleotide which hybridizes under stringent
conditions with a polynucleotide comprising the nucleotide
sequence of SEQ ID NO: 13 or SEQ ID NO: 15, and which
encodes a protein functionally equivalent to a protein consisting



6. A polynucleotide selected fromthe followng (v),

(vi), (vii) and (viii): (v) a polynucleotide

conpri sing the nucl eotide seqz. n of SEOID NO 9:

(vi) a pol ynucl eotide which c ﬁ'prl ses a nucl eoti de

sequence of SEQ ID NO 9 in which one or nore

nugfl eloei desnar ecid syt edce sobSEQuIledNGr: ddl ereBEQrID NO:
ong or re nucl eotides are added to one or both of

enh@ whi ch encodes a nenbrane or secretory

pr ot ei n (kw)ctd grayhyicbgutide eviticho Faprod® nor more identity

ST 9B L B T, SR M Bhuerce o
StSEQQHDtNOQOmBI bHB’E»QV\IiD N ppSyrami eohidte etoplidss angrotein

DS D A e FAURETERE (0o fr RETIIN OSSN B Hiharino acid

eCHH b9 dfosaqomtﬁon cansi SE@AD ofOt he.ani no acid
sequence of SEQ 1D NGO 10; and (viii) a polynucleotide

whi ch has 90%or nore identity wth a polynucl eotide

conpri sigy dMEbBUY! aghiger sepkenan atcoRARG b Naird, 14, or a
and which eB_codes atg%anogne or secretory protein

f JHaGtinRel (ragduend a protein consisting of the
am no acid sequence of SEQ ID NO 10. 7. An anti body

agai nst a nbr ane Qr secretor protein el ected frqm
t kS £ ol 1% Wnﬁbelzqg@;u zgx)ag@)@, é?]rd (q(n,)augqunamune 8asease

f iesrhipeiah fréﬁneﬁhtlttﬁﬁiyﬁo“or (ax)fuﬁ‘\dfﬁﬂr’ﬁ’élan?rég"ment thereof
secretory protein comprising the_ aming acid zquence

of AGHY i BN anysene B’fN@a'A'nSSEQt‘PDl Nends, 1 5ges | @n active
NGncediEix! D NO 10 or SEQ ID NO 12; (x) a nenbrane

or secretory protein which conprises an amno acid
sequence of SEQID NO 2, SEQID NO 4, SEQID NO 6,

SE3ID Wth%-ra%’é@thpagi@ntlﬁb (0 nsg&él%h‘%né?dabﬁas‘éhaé@ordmg

one Oor nore am no aci are inserted, substituted or
deice ki drB ofr Bserioy Ehartraataanisoh rBeddaatoidoatilritis.
or both of ends, and which is functionally equival ent
to a protein consistin of the am no aC| d sequence of

SEZDI D Non 2gestQfpD Nanibatings T smb |@inesia), seoppsing an
NG n b o5 0k Ba NdnctPo 941 PEY MR N thereof according to any one

of claims 7 to 12 and 17 as an active ingredient.

21. A method for screening for a substance that inhibits
adhesion of a T cell to a TARM protein or a salt thereof, or a
solvate thereof, which comprises the steps of:

(a) contacting a T cell with a TARM protein in the
presence or absence of a test substance; and

(b) measuring the binding activity of a T cell to said
TARM protein,

wherein said TARM protein is a membrane or secretory
protein selected from the following (ix), (x), (xi) and (xii):

(ix) a membrane or secretory protein comprising the
amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12;

(x) a membrane or secretory protein which comprises an



12; (xi) a nenbrane or secretory protein which is

encoded by a pol ynucl eoti de which hybridi zes under
stringent conditions to ap é{nucl eoti de which

encodes the am no acid sequence of SEQ ID NO 2, SEQ
IDNG 4, SEQID NO 6, SEQID NGO 8, SEQID NO 10
oandbtQ laRidNGediZeneadofMitel 113 RancRi dRBD) YDeti® vad,eBEQ 1D

t . r otei nsi.stiqg t i n cid uenc f .
R B PG $rata B 3¢ 66 SERFPENG 12 in
SWISER ldndN@r o rer ashiho Dabmm%_l@%e am$erked) substituted or
rane or secretory prot.ein ch conprises an
CHRAPE: 8F obti of Blatebn iy Rhoab bl Aok Rkl B or both of
tArhadsarB'lril:l;ﬂ) v@@cﬁ;@%&&&n}:ﬁg%ﬁé@uﬁ%mt 120) aSli'ch)l)t@nl\@Qﬂsisting
.NO i i r
Bf NG BMIARGECih Sl SERITY M 7al SRR dDNO: 4,
PEGEITD cvQsi 61 iFBQOEDt NE): 81 BEQCID NequedcerosEGEDD NO:
NO 2, SEQIDNO 4, SEQID NO 6, SEQ ID NO 8,
SEQ/ID NO 10 or SEQID NGO 12. 8. An antibody or a
&En'c:]i O(Rl) &A@ bbtahé&f@gétca@tmfyd' ROtdim V\mtiahms7encoded by
ich is an antibody ,against..a nenmprane protein or
S8 PeteRy e bl diy S tifed ek SsPigehy Bhd¥ons to
;Hnﬁbi\m@tl !eo&f@@%ﬁk&éﬁm@f&\s ﬂqe/ﬁ_rrﬁﬂ?i@@dys@m%nce of SEQ
ction gpen reof _accordin claim.s8,
wﬁﬁchqg%rééat Eﬁo@@zagaiﬁé@ gﬁn@ﬂ%r gmeé)%g is@c‘g@t'ogy SEQ ID
ﬁg@"igm CHTSEGITTY NO: aﬂilp%rﬁﬂiiﬁh%ﬂ?@gﬁ%?&o%@&%ﬁuiva!ent
. , _Or._an am no aci equence of | .
wh? c BbRt&INn§ONSHEBY ﬁgrli\ec(g{yélpga@g\;ggequence of SEQ ID
SHB I USEONSD RO :a4f GG i@ Of Y@,QSEQ%IU Neyesf .SEQ- 1D NO:
An anti bl,%%y or 6.funpt| onal fragment thereof according
t 40 erap 71D\ chl:?s anti body agai nst a menbrane
or secr kﬂ;)Ya rREAIBtdh & olresd @k torYp Edt@ihovheh RGmprises an
(ix"), (x (xi') and (xii'),. or a functional . .
f eRgiimt ackbrerAUEQrR NayingntiQite O DEPetdeptity with the
PHERERIG £QAPsE§LIBGcEBf QPQNPDAN@: sSeaseaPINGEQY] BEQ ID
NO 12; 76 (x') a nenbrane_or secretory protein which
cHiRi iBeSER X ND: a8/ SERYIEnMNO bl @Y SERAD W¥G:n12, and
WO ISRHONE AIn@®@HRally equivalent to a protein consisting of the
amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ 1D

NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12.

22. The screening method according to claim 21, which
further comprises the step of (¢) comparing the binding activity
in the presence of a test substance with the binding activity in
the absence of a test substance, after step (b).

23. The screening method according to claim 21 or 22,
wherein the T cell is an activated T cell.

24. The screening method according to any one of ciaims 21
to 23, wherein the activated T cell is an activated Th2 cell.

25. A method for screening for a substance that inhibits



am no acids are inserted, substituted or del eted, or

one or nore amno acids are added to one or both of

ends, and which is functlonakgy equi valent to a

protein consisting of the am acid sequence of SEQ

ID NO 12; (xi') a nenbrane or secretory protein which

| saematﬁ@dw byf = dehynritt eotli dorwhi chlthyibrdreiofesorngdesolvate

i nge t condi tions .to o% nucl_eoti de which
orEHesh TR Femirises dERtPEOrER0 “To Mo 12, and
Whl ch IS(d)Jnc(ont@@thhg el aaltenddy o o mof@nﬁtlonal fragment
S|st|n & m no acid s ence 52 WRO
e drfordilG IRAawant SELENES,” woota Mish @ rdendritic
Cg@@!{lll?%@?ﬁet@ﬁhﬁ@ Gchbseeriectr e bestl BAbiBIneE; ra@fcp
identity e no ,ac enc
and’ S BRERSUTINg ?dﬁgﬁfﬁ %ﬁ*eﬁtOE éasd &%}@lﬁc cell.
conS|st|ng of the amino acid sequence of SEQ I D NO
anti body or a functlong fragg&gt t her eof
hn

12, 11. AR

aceBr di njhecSCraediRg101eE RGO TAING N ISbaN agai éhekein, in
”Eﬁﬁé"fﬁ'@é) Olthée!‘élv@l foyacﬂ(rﬁh‘%im of YH! @éﬁ@rﬁcnﬁcém |§°measu red
aci d _seqyence of hﬁ} or _an an1nﬂg?
seﬁame%ﬁ MY RL IL'ZE\MﬁBﬂ/Q'bnMQPr@ 7} %@e%f@m the

COAEAHYRICE ¥ellSa9H indegqns, or a functional fragnment
thereof. 12. An anti body or a functional fragnent

t hereof according to claim1l1l, which is produced by a

hypwi do e n n =
hys 20372‘%% P&?ébﬁ@ng‘ Qﬁétgepom S h erﬂﬂ? (éialﬁ'?lv' 26, which

ac@é’§§ﬁ6ncﬂmp*ﬁ§m tfsp sy eof 14: )Armrétp@rmngeﬂ@@tamount of
framegt Bﬁdf/elrlmwmg muked( ‘t‘.P\e néw%w%ﬂwe& substance

(x1ii) protein cohprising no aci d seguence

SEQNIthN@ ampwpt SEQ L6 ﬁ@d/_%' MEP- l(ﬂr@ﬂti@e& ot dilve absence
f SEQ ID NO
LR R I 6 (RE%0r "rore amino aci ds

are |nserted substituted or deleted, or one or nore

anygo @Ssareeerﬁﬁ%eﬂwé& ecr&ronjEF?ﬁB & &?%’2§n%herein in

which is unctlona urvalent to

copkgst(ieng Wre tlﬁ‘éehrﬁfnacbwadlfy’eqlfeﬁcde@ﬂi‘lth cell is measured
using the expression level of the FcRy chain on the dendritic cell

as an index.

29, The screening method according to claim 28, which
further comprises the step of (f-2) comparing the expression
level of the FcRy chain in the presence of a test substance with
the expression level of the FcRy chain in the absence of a test
substance, after step (e) .

30. A method for screening for a substance that inhibits a
complex formation between a TARM protein and the FcRy chain
or a salt thereof, or a solvate thereof, which comprises the steps
of:

(g) contacting an antibody or a functional fragment
thereof according to any one of claims 7 to 12 with a dendritic
cell in the presence or absence of a test substance; and



SEQ ID NO 14 or SEQID NGO 16; (xv) a protein which

i s encoded by a pol ynucl eotide which hybridizes under
stringent conditions to a pol ggnucl eoti de which

encodes the am no acid sequence of SEQ ID NO 14 or

SEQID NO 16, and which is functionally equivalent

to a préhgimeassiingt iy Srprarsiani Ry elcPl G&RyeChRin on

ﬁﬁgi%m”% &I SEQ 11D NGO 16; and (xvi) a protein

I'ch conprises an anino acid sequence having 70% or

nore i deviigrginwstid t FaRii @ ten diss équegeebsIne g ggsretory
1 : | HChhS NE i ld ¥xii

et bEirERe R it e (NG IOOF Gite iy B ba:

sequencébof a SEEMDMOE 1ar osegRIUrp Nootesn comprising the
I I [ ' I ofye i ACC O& @ L aj m

S e D S D R AP S n oT 2 1P

(RO B, BRQ ID)NO:(8i BEQAD NQ) :1Q xvi PFEQID NO: 127

pol ynucl,eet. S [ ;

5201 (&) A3ReFTERRf PR gecTelt, ftotl, whiPeeiplises an

parpine|aydi gequeince obrpEsEl AU 6EHQ@dD NQuehcHEQ 1D

ofn1 SEQ: | ! 13 . SEQ Ln i¢h . :

I e 2o 182 M0; Frealbal HRerHPpEISEE 4 NG 12 n

omwhieh arne nor ermis eaiiides adids agded insedrg osubstituted or

olyBpsd ??doﬁ@'&hn?(?@%‘?ﬁﬁw@a%%edﬁ%féﬂﬂ%td e8ade¢ or both of

equi valeht to a protéeih consisting of the amno acid

s@&nn candfwBED 1D fNactionally SEivelaat tol1s;protek) censisting
I I {.de Ik C l.di d I nge .

TP R e ALY e MEhkELpr REROED, NOL P EQ 1D NO: 4,

NEEQoIDdNO séquehack 16F NBQ 8D JEN 12 BIOSEP Iy §&Q ID NO:

1a,uz_and whi ch encodes a protein functionally

edur'valent to a protein consisting 78 of the am no

aci d seduéheaenmEmSESneDoNGecretory $EQLED NdhichLey emcdded by

O ol RERYRUBECH En B dats B, ZRIfobAE tdhditons to
sexpehgruafeoisi® whitDeri® des SO &iNG ath] saniemieiof SEQ
ePYRS: B PERED NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID
NO: 10 or SEQ ID NO: 12, and which is functionally equivalent
to a protein consisting of the amino acid sequence of SEQ ID
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO:
10 or SEQ ID NO: 12; and
(xii) a membrane or secretory protein which comprises an
amino acid sequence having 70% or more identity with the
amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12, and
which is functionally eguivalent to a protein consisting of the
amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID
NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 or SEQ ID NO: 12.

31. The screening method according to claim 30, which
further comprises the step of (i) comparing the expression level
of the FcRy chain in the presence of a test substance with the
expression level of the FcRy chain in the absence of a test



functionally equivalent to a protein consisting of the
am no acid sequence of SEQID NO 14 or SEQ I D NO

16. 17. An antibody against a gyotein according to
claim14, or a functional fragnment thereof. 18. A

t herapeutic agent for an autoi mune di sease,
coRpPrEaRge anTtet strRlhdr a functional fragnent

t hereof according to any one of clains 7 to 12 and 17
as an active ingredient. 19. A therapeutic agent for
an aut oi mmune di sease according to claim18, for use
in the treatnent of rheumatoid arthritis. 20. An agent
for inhibiting T cell adhesion, conprising an

anti body or a functional fragnment thereof according to
any one of clains 7 to 12 and 17 as an active
ingredient. 21. A nethod for screening for a substance
that inhibits adhesion of a T cell to a TARM protein
or a salt thereof, or a solvate thereof, which
conprises the steps of: (a) contacting a T cell wth a
TARM protein in the presence or absence of a test
substance; and (b) neasuring the binding activity of a
T cell to said TARM protein, wherein said TARM
protein is a nmenbrane or secretory protein selected
fromthe followng (ix), (x), (xi) and (xii): (ix) a
menbrane or secretory protein conprising the amno
acid sequence of SEQID NGO 2, SEQID NO 4, SEQID
NGO 6, SEQID NO 8, SEQID NG 10 or SEQ ID NO 12;
(x) a nenbrane or secretory protein which conprises an
79 anmino acid sequence of SEQID NO 2, SEQID NO 4,
SEQID NGO 6, SEQID NO 8, SEQID NGO 10 or SEQID
NO 12 in which one or nore am no acids are inserted,
substituted or deleted, or one or nore am no acids
are added to one or both of ends, and which is
functionally equivalent to a protein consisting of
the am no acid sequence of SEQID NGO 2, SEQ ID NO 4,
SEQID NO 6, SEQID NO 8, SEQID NO 10 or SEQID
NO 12;



(xi) a nmenbrane or secretory protein which is encoded
by a pol ynucl eoti de which hybridi zes under stringent
conditions to a polynucl eotide which encodes the

am no acid sequence of SEQ ID NGO 2, SEQ ID NO 4,
SEQID NO 6, SEQID NO 8, SEQID NO 10 or SEQID
NO 12, and which is’functionally equivalent to a

protein consis I%%F\Ig E{J&e am no acid sequence of SEQ

ID NO 2, SEé&I” STNG SEQ 1D NO 6, SEQ ID NO 8,

SEQ 1 )y 10 qgr SEQ ID NO 12; and (xii) a menbrane
Gmo&%é?@&?@?%?meﬁ? g{"ei ‘whi ch conprises an amino acid

sequence havi 0% or re identity with the am no

<1203 3P Eerlt b1 o (e S RS =288 | D NG 4, SEQ I D
SEQID NO 8, SEQID NG 10 or SEQ ID NO 12,
qugﬁ%NQ%%ich is functionally equivalent to a protein
060>C%Qsisting of the am no acid sequence of SEQ I D NO
2,°SEQID NO 4, SEQID NO 6, SEQID NO 8, SEQID
[ D NO 12. 22. The screeni ng net hod

q7m2%%%&@?§8%§§q%ﬁain121, which further conprises the
osStiep of (c) conparing the binding activity in the
oiPggsence of a test substance with the binding activity
<1251 s the absence of a test substance, after step (b).
13>2%us MG 18Cr eeni ng met hod according to claim21 or 22,

wherein the T cell is an activated T cell. 24. The
«90>SCreeni ng method according to any one of clains 21 to
91>23ps Wherein the activated T cell is an activated Th2
oancehdy. @by A nmethod for screening for a substance that
oo nhibits 80 activation of a dendritic cell or a salt

thereof, or a solvate thereof, which conprises the
<4o0>steps of: (d) contacting an anti body or a functional

getgatdeBO R Mecteh RRfcedfzsa Rt @t Nphet Qe My APacOf clsains 7 to

12 with a dendritic cell in theufareseace or absence
of a test substance; and (e) neasuring the |evel of
activation of said dendritic cell. 26. The screening

agg ctretthode acicorcdigh@td eClcaictd 2b, zaphker &cnstcin . BWEep (e),
Arg Lévhieeul Sew @by bdi Retlew 8tziSen Paf Predivel Peletdriietii ¢ cell is
5measured usimg the anountiof |L-6 and/or MCP-1
produced fromthe dendritic cell as an index.
agt goc teg coc age aca gitg ctt ccc acc aag age cac ghtg aca atg 153
Ser Ala Trp Pro Ser Thr Val Leu Pro Thr Lys Ser His Val Thr Het
20 25 30 35

caa tgt aag age coc acec cog agt aaa tac tic atc ctc aza aag gaa 201
Gln Cys Lys Ser Pro Thr Pro Ser Lys Tyr Phe lle Leu Lys Lys Glu
40 45 50

ggt tic got tteg aat tot gtg aag cca tat aat ttg aca pag gag acg 249
Gly Phe Ala Leu Asn Ser Val Lys Pro Tyr Asn Leu Thr Glu Glu Thr
55 60 65

get gat ttt cat ttc acc gac cta cga cap aat gat gee gea cac tac 297
Ala Asp Phe His Phe Thr Asp Leu Arg Gin Asn Asp Gly Gly His Tyr
70 75 80

acc tgt gaa tac tat age aaa tgg cocec cat gac aca cog tea cac coe 345



27. The screening nethod according to claim26, which
further conprises the step of (f-1) conparing the
amount of |1L-6 and/or MCP-1 produced in the presence
of a test substance wth the anmount of IL-6 and/or
MCP- 1 produced in the absence of a test substance,
after step (e) . 28. The screenlng nmet hod according to
m 25, wherein, , the level of
Thr C&%?'l“v%(fl%rns%fua Tateﬁ@r*i'fuf*ép 5& froiSer Hea¥ared using the
8EXpressmn | el of the FcBy chain on the dendritic
as an i ndex. 29. The screeni ng nethod accordlng
age affog‘ifl Gt io8te WRisthacar 458 tiRe ftacEinsrg §€stcfhe si%p of
Ser Apry A’Z)LGES%%U.%@ Vﬁh@t'eﬁétﬁﬁé@,gﬁrwﬁo Gl Sepf t he FcRy
100 chain in t presence of'% test substHAce with the
ression |evel of the Fc chaln in the absence of a

ttt ogg fne cag g% gg Eac% % aag g ach 4o
Phe GLEE@JHF%% grér 61y Ty, E@eﬁ‘ Haste Lh*h? i 1§ gmcoﬂplf g:(

formati betmeen a ﬂ M proteln ahd t he FcRy chain
tte %a t ther ar, solvate th %eo anﬁh
Leﬁ Gfo&fﬁ é 5(% gcﬁeg?%gaﬁs 5? gijpﬁ g?ﬁf‘%g‘i dﬁg an 4nti body or
§ t 8o # § Pdi'Ag to any one of
clalns 7 to 12 with™a dendritic "cell in the presence

f, a_test substance; (h) asuring
tta ¢ aé%egz 53058 ica act gt é% aca agc E%a 4ca 53
ley ng‘ ?g tsfrs Tﬁr j f fgn Rﬁ ), On Ze
,I&pere sai d rotein is a
nenbrane or secretory proteln selected fromthe

gga afObth O RS Lo Xeht ofX)ae i¥iede Qrﬂdgcg)é } lgx) aghenbrane

o T no acid
Gly W v Q6T RLORY S PhEL e &19 » G SEOID NO 6,

SEQ ID NO 8, SEQ ID NO 10 or SEQ ID NO 12: (x) a

gze SR RO Q:10Ft+ SGE &Y ergygcpr Bt cRLC B CRAPT | SRS

& & . 0 IDRO 4, SEQ
o0 GﬁmymN&?@yﬂgq%HF%ﬁ NB%'%,I%SEQ%LS@Y .g”fgégor SEQ ID NO

12 |n_ whi ch one or nbre am no acids are ihserted,
toa g@URS st Witeso it 88118 o1 OLtaONE o cd¥Jte amgap aci ds

Ser GBI @odeach L0 L0NEGIOT1clRE Ralofie RS, HANAL Wi Ch TS
functiona |y equivalept to a protepm consisting

cet caa gat ctt get goe teg act tte cca cog caa ctg aca gea acc 7129
Pro Gin Asp Leu Ala Ala Ser Thr Phe Pro Pro Gin Leu Thr Ala Thr
215 220 225

tca ccc aag acc cog get aca atg aca paa gge tac act gtg gat aat 177
Ser Pro Lys Thr Pro Gty Thr Met Thr Glu Gly Tyr Thr Val Asp Asn
230 235 240

cte atc cgg gic ggt gte got got gea atc ctg cta ata gig gea gpo 825
Leu lfe Arg Val Gly Val Ala Ala Ala lle Leu Leu lle Val Gly Gly
245 250 255

ttc ctg git gaa goc tge cac agt gag ceg ctg tet ceca aat aaa cceo 873
Phe Leu Val Glu Ala Trp His Ser Glu Arg Leu Ser Pro Asn Lys Pro
260 265 270 275

tgeg taa aataacigaa 889



of the am no acid sequence of SEQ ID NO 2, SEQ ID NO
4, SEQID NO 6, SEQID NO 8, SEQID NO 10 or SEQ
ID NO 12; (xi) a nmenbrane or secretory protein which
is encoded by a polynucleotide which hybridizes under
stringent conditions_to a polynucleotide which
encodes the amino acfd sequence of SEQ ID NGO 2, SEQ
Trp IDNO 4, SEQID NO 6, SEQID NO 8, SEQID NG 10
or SEQID NO 12, and which is functionally equival ent
to a protein consisting of the am no acid sequence of
SEQID NO 2, SEQIDNO 4, SEQID NO 6, SEQ ID NO
<mm§q SEQID NGO 10 or SEQID NO 12; and (xii) a
<2mrrv%_rﬁprane_or secretory protein which conprises an
o158k No aci d sequence having 70%or nore identity wth
o1t BE E%m]%&o acid sequence of SEQ ID NO 2, SEQ ID NO
4,°S NO 6, SEQID NO 8, SEQID NO 10 or SEQ
ooyl @ NO 12, and which is functionally equivalent to a
protein consisting of the amno acid sequence of SEQ

I we SEQ I D NO 8,
TEt }ge[E)SQ%gé%g é%o%eg?edg%j ?%E)Lagggl% Pg\gﬁgo & screeni ng
met hod according to claim30, which further conprises
the step of (i) conparing the expression |evel of the
Pro SECRY LPAINTAPrE RS BIEBENGEPQRT 1R L}£8d ybStance with
the mxpression leygl of the FcRy chain in the absence
of a test 82 substance, after step (h). I SEQUENCE
LI STI NG <110> Ei sai R&D Managenent Co., Ltd. <120> T
val Teehdt @dhasiyer.nplemi s sandsant iPhodicas t hereto <130>
162119PX <160> 3§ <170> Patengdsl n version 3.1 <210> 1
<211> 889 <212> DNA <213> Mus nuscul us

Lys Lys Glu Gly Phe Ala Leu Asn Ser Val Lys Pro Tyr Asn Leu Thr
50 55 60

Giu Glu Thr Afa Asp Phe His Phe Thr Asp Leu Arg GIn Asn Asp Gly
65 70 75 80

Gly His Tyr Thr Cys Glu Tyr Tyr Ser Lys Trp Pro His Asp Thr Pro
85 90 95

Ser His Pro Ser Asn Ala Leu Phe Leu Leu Val Thr Gly Tyr Leu Pro
100 105 1o

Gin Pro Ser Phe Gin Ala His His Arg Gly Thr Val Thr Ala Gly Ser
115 120 125

Lys Val Thr Leu Gln Cys GIn Lys Ala Gly Ser Val Leu Gly Pro Val
130 136 140

tys Phe Ala Leu Leu Lys Val| Gly His Ser Thr Pro Val GIn Thr Arg



<220> <221> CDS <222> (49).. (879) <223> <400> 1
gct gat agta gacctgctga agacctttgg accagccgct gagccacc
atg etc tot 57 Met lie Ser 1 agg etc Ot tee Ot etc
tgc etc Ogg tct cot ccc aag ccc age etc 105 Arg Leu
Leu Ser Leu Leu Cys Leu Arg Ser Pro Pro Lys Pro Ser
Lou 5 10 15 agt gee $gg ccc ago aca gtg Ot ccc acc
aag age cac gtg aca atg 153 Ser Ala Trp Pro Ser Thr
145 val Leu Pr®0Thr Lys Ser '#is Val Thr N& 20 25 30 35
caa tgt aag age ccc acc cog agt aaa tac ttc ate etc
Cys Lys Ser Pro Thr Pro Ser Lys
Ser SerthrFﬁl‘ﬁéM‘ftl\é"LSémAﬁpr%‘eL 5leg gingon 45 Bo Alygt ttc get ttg
eat tot '§tg aag cca t'd aat ttg acH®gag gag acg 249
Gy Phe Ala Leu Asn Ser Val Lys Pro Tyr Asn Leu Thr
GQu GQu Thr 55 60 65 _get gat ttt cat ttc acc gac cta
Arg A%Pg%”@é(’?%‘ai“éﬁ'f Cﬁg\@'d@%?ga nihe LyoMa Pip o Asp Phe Hi s
Phe Asp Leu Arl¥°Gn Asn Asp'8y @y His Tyr 70 75
80 acc tgt gaa tac tat age aaa tgg ccc cat gac aca ccg

tcg cac_.ccc 345 yr Ser Lys Trp Pro
Tyr Arﬁi‘g A& S o PPl A%elreul}llf*‘é% e 58 Aﬁ@o oat goo ett

ttc ttg ttg gtc“&dca ggg tac t % cct cag coo too 393

Ser Asn AI a Lou Phe Lou Lou Val Thr Gy Tyr Lou Pro

OO 10 11 00 cac cac egg
Asn H%glte“a%o G %? é g2 g a%ﬁ’rg"t@ 048 441 Pho Gn
a Hs Hs gGIyThrV O Thr Ala @y Ser Lys Val
Thr 120 125 130 ttg cag tgo cag aaa gca ggc agt gtc
t C n Cys Gn Lys
Thr AR fir %grsPrégL? %apx%a@y % gwrfy‘%?(i J-ﬂf‘r’ A

295 Val Lou AI a

Val Asp Asn Leu fle Arg Val Giy Val Ala Ala Ala |le Leu Leu lle
245 250 255

Val Gly Gly Phe Leu Val Glu Ala Trp His Ser Glu Arg Leu Ser Pro
260 265 270

Asn Lys Pro Trp
275

210> 3

211> 1054

<212> DNA

<213> Mus musculus

220>

<221> CDS

222> (49).. (930)
<223>

<400> 3
gotgatagta gacctgelea apaccttige accagecgel gagecace atg ate tot 57
Het lie Ser



135 140 145 tta ctg aag gtg gga coo too act cot gtg
cag ace agg ago toa aca 537 Lou Lou Lys Val Gy His
Ser Thr Pro Val G n Thr Arg Ser Ser Thr 150 155 160
gga atg gta tca goo ttc tot ctt cag aat gtg aca goo
age gac tcg 585 dy Met Val Ser Asp Phe Ser Lau G n
Asn Val Thr Ala Arg ﬁ\sp Ser 165 170 175 ggg gaa too
age tgt gtt too tat cag gca aag (T;et coo tat egg goo
633 Gy Qu Tyr Ser Cys Val Tyr'Tyr Gn Ala Lys Al a

80 185 190 195 t 0o g ccc_age oat

see o gtt P%/“P Lgégtc £ el 6 £l et 2 of 0881 Ser
e P A LPbArelsH @8 a8 S8R AP 11 e Asp Asn
H s Lou 200 205 210 cot cah gat ctt got goo tcg act

ca
C

att ohf 0,000 £Cq. ? Eaceggtc :‘21‘ 2 Pro G{g%— Lou
Iie Pé%giu g %Egg-lfﬁo ({)Droa ro Ser E gétAqiaa hr 21

0 Eg,c /&‘}[f’g ace gaa ggc

too act gt g gat oat 777 Ser Pro Lys Pro Ay Thr

age a e[_%Q W gﬁa cac r a\élaal g cagt Qaggfgo g?g :"2 ;:;
SerT al P %q%eulﬁ's ] tg@‘ &lgaAlaAlaIIe
Lou Lou l e VaI 245 250 255 ttc ctg gtt gaa

CGC agc,ogcgtﬁg aQ?@ac ggctoﬁg aaa?_ 00 873
Tag §|u W ALY Lou Ser Pro

P n‘?fhﬁr Ls%P Lyak hla*l
m ° g 2 26 2 Qstea aat aact gaa 889 3
Trp <210> 2 <211> 276 <212> PRT <213> Mus nuscul us

t t640Q%ag cMPlatfda® t8Chca/ ol hbbel Y gnClitl QY Lelpfys Lau
fi?n sé}«r@alfa% PRy ﬂirﬁr:ﬁ) L&Vﬁi? G]Tughﬂ-@nf a isp Phe His

75 80
ttc ace gac cta cga cag aat gat gge gga cac tac ace tgt gaa tac 345
Phe Thr Asp Leu Arg Gin Asn Asp Gly Giy His Tyr Thr Cys Glu Tyr
85 90 95
tat agc aaa tgg ccc cat gac aca cog tca cac coc age aat gee ott 393
Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro Sar Asn Ala Leu
100 105 110 115
ttc ttg tte gtc aca ggg tac tta cot cag cec toce ttt caa gee cac 441
Phe Lau Leu Val Thr Gly Tyr Leu Pro Gln Pro Ser Phe Gln Ala His
120 125 130
cac cgg get aca gie act gea gga age aag gtg act ttg cag tge cag 489
His Arg Gty Thr Val Thr Ala Gly Ser Lys Val Thr Leu Gln Oys GIn
135 140 145
gaa gca gegc agt gtec ctc gpa coc gta aag ttt gog tta ctg aag pgtg 5317
Lys Ala Gly Ser Val Leu Gly Pro Val Lys Phe Ala Leu Leu Lys Val
150 155 160
gga cac tca act cct gtg cag aca age age tca aca gga atg gta tca 585
Gly His Ser Thr Pro Val GIn Thr Arg Ser Ser Thr Gly Met Val Ser
165 170 175
gac tte tot ctt cag aat gtg aca goc aga gac tog geg gaa tac age 633

Asp Phe Ser Leu Gln Asn Val Thr Ala Arg Asp Ser Gly Glu Tyr Ser



Pro Ser Lou Ser Ala Trp Pro Ser Thr Val Leu Pro Thr
Lys Ser His 20 25 30 Val Thr Met G n Cys Lys Ser Pro
Thr Pro Ser Lys Tyr Phe Ile Leu 35 40 45 Lys Lys Qu
Gy Phe Ala Lou Asn Ser Val Lys Pro Tyr Asn Leu Thr
50 55 60 du du Thr Ala Asp Phe H's Phe Thr Asp Lou
Arg G n Asn Asp Jy 665 70 75 80 dy His Tyr Thr Cys
A u Tyr Tyr Ser Lys Trp Pro His Asp Thr Pro 85 90 95
180 Ser His Pr5Ser Asn Al altlou Phe Leu Léd Val Thr Ay
Tyr Leu Pro 100 105 110 Gn Pro Ser Phe G n Ala H's
tgt eHi tacApt c@ geaFa eMatbec Tt o eccCloy gGeece @45 12881125 Lys
Cys Vadalyr Tiir GlradiaGyn AQyRroCivn AtgyslaMen 8@ froSer Val Lau Ay
Pro Val 2430 135 140 2ys Phe Ala L&d Lau Lys Val dy
Hs Ser Thr Pro Val Gn Thr Arg 4 145 150 155 160
aal cBeptt Fag atfhict @ty aletac\iat c8eetesp oPheatSEE Lou?&E n Asn
Asn LaygleuTiy 1)q der V85 | le7bpp Apm Hispkey Pas ik L@y G u Tyr Ser
Cys VAb Tyr Tyr GHOAla Lys AlaZfro 180 185 190 Tyr
Arg Ala Ser Gy Pro Ser Asn Lou Lou Gu He Ser Val Ile
gct eRs e aghhtepgg cpp5aa WEPoHER FEUCPEY @ErfcAsp L8l Ala Al a
Ala Algeyer Ty Pipnigo B o Gy pudhn Alolr Be0 Porkys D0~ Thr Ala Thr
Set¥pPro Lys Thr2¥ro Ay Thr M Thr Qu Ay Tyr Thr
225 230 235 240 Val Asp Asn Lou Ile Arg Val dvy Val
GCE € gaﬁé%aﬂl g |BEQ taC0Tpt 1257, B9 @at pAg absepeEie” A Qy Qy
Pro Gpyygar ¥ hTNVa@’“@%Tm Brap Ay &ndey 1 reAry Lou Ser Pro
60 265 270 “An Lys Pro TFP 275
get gtg got get gea ate ctg cta ata gtg gga gee tic ctp gtt gaa 873

Gly Val Ala Ala Ala ile Leu Leu [le Val Gly Gy Phe Leu Val Glu
260 265 270 275

2

goe tgg cac agt gag cgg ctg tot coa aat aaa coc tgt goc cca gga 921
Ala Trp His Ser Glu Arg Leu Ser Pro Asn Lys Pro Cys Ala Pro Gly
280 285 290

gaa aaa tga atctticggac caaactatet ctgtgaatit atptgaaatt 970
Glu Lys

gatgeageac tttgggaatc atccagagac aggctgectc atcctgactc ttcacacaga 1030
acagaggect gpacatatet ggac 1054
Q210> 4

Q218> 293

212> PRT

<213> Mus musculus

400> 4

Met fle Ser Arg Leu Leu Ser Leu Leu Cys Leu Arg Leu Cys Val Gly

1 5 10 15

GIn Thr Asp lie Pro Glu Asn Gly Ser Pro Pro Lys Pro Ser Leu Ser
20 25 30



<210> 3 <211> 1054 <212> DNA <213> Mus nuscul us
<220> <221> CDS <222> (49).. (930) <223> <400> 3
gct gat agta gacctgctga agacctttgg accagccgct gagccacc
atg atc tct 57 Met Ile Ser 5 agg etc ott toe ctt etc
tgc etc cgg ctg tgt gtt ggg caa aca gac 105 Arg Lau
Lau Ser Lou Lau Cys Lau Arg Lau Cys Val Ay Gn Thr
Asp 5 10 15 att cot ‘gaa aat ggg tot cot ccc aag ccc
age etc agt gee tgg ccc 153 Ile Pro Qu Asn Ay Ser
Pro Pro Lys Pro Ser Lau Ser Ala Trp Pro 20 25 30 35
age aca_gtg ctt ccc ace aiayg ago_cac %tg aca atg caa
Aa Trpdiro dergTag@! 2enProday Lynser i Vilalh b "¥hr Lys Ser His
va¥ Thr Met G n#Cys Lys Ser 40 45 50 coo ace cog agt
aaa tac ttc ate etc aaa aag gaa ggt ttc get ttg 249
Pro Thr _Pro Ser Lys Txr Phe |le Lau Ys Lys Au Ay
Cys Lyppier RraaThrdiio 55 b6 85 Pheeble endvyghy Gé%\é ca tat aat ttg
5hca gag gag atg get gat tt¥® cat 297 Asn Ser Vval Lys
Pro Tyr Asn Leu Thr Gu GQu Thr Ala Asp Phe His 70 75

80 ttc ace e cta cga cag.e t gga cac tac ace

Phe Aladeu d‘ﬂhsﬁra{gggﬂ%gmgrﬁlé%ﬁ’hge“%%%bog%ﬂ‘g% n Asn Asp Ay

65 Qy Hs TyP Thr oys A u’ryr 85 90 95 at age aaa tgg
CoO cat gac ace cog tea cac coo age aat gee ctt 393
Tyr. r Ly rp,Pro His,As rPr Hs Pro Ser

Asp Phﬂsihsiﬁea;g_ro%pIﬁgmforgn@é'b‘“sfl@y-gtr&f gwtﬁé%ﬁ{g gtc aca ggg
tac tta cot cag ccc too ttt caa gee cac 441 Phe Lou

Lou Val Thr Ay Tyr Lou Pro Gn Pro Ser Phe G n Ala

Cys Gﬂdlfir Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro Ser
100 105 110

Asn Ala Leu Phe Leu lLeu Val Thr Gly Tyr Leu Pro Gin Pro Ser Phe
115 120 125

Gln Ala His His Arg Gly Thr Val Thr Ala Gly Ser Lys Val Thr Leu
130 135 140

Gin Cys Gln Lys Ala Gly Ser Val Leu Gly Pro Val Lys Phe Ala Leu
145 150 155 160

Leu Lys Val Gly His Ser Thr Pro Val Gin Thr Arg Ser Ser Thr Gly
165 170 175

Mot Va! Ser Asp Phe Ser Leu Gin Asn Val Thr Ala Arg Asp Ser Gly
180 185 190

Glu Tyr Ser Cys Va! Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ata Ser
195 200 205

Gly Pro Ser Asn Leu Leu Giu Ile Ser Val lle Asp Asn His Leu Pro
210 215 220



120 125 130 cac egg ggt aca gtg act gee gga age aag
gtg act ttg cag tgc cag 489 His Arg Gy Thr Val Thr
Ala Ay Ser Lys Val Thr Lau G n Cys Gn 135 140 145
aaa gee ggc agt gtc etc gga ccc gta aag ttt gcg tta
ctg aag gtg 537 Lys Ala Gy Ser Val Leu dy Pro Val
Lys Phe Ala Lou Lou Lys Val 150 155 160 gga cac tea
act cot gtg cag acefagg age tea aca gga atg gta tea
585 G@y Hs Ser Thr Pro Val Gn Thr Arg Ser Ser Thr
Gy Met Val Ser 165 170 175 gee tte tot ctt cag eat
gtg ace gee age gac tog ¢ a tac age 633 Asp Phe
Gin AsBdru AbuAl@ Sar AenPhedlro TrrGlA| %’W ghlashhr 8&&r Ay A u Tyr
225 Ser 6 1803485 190 195 2¥gt gtt tac ¢4t cag gca aag
get ccc tat cgg gcc tea ggg coo age 681 Cys Val Tyr
Tyr Gn Ala Lys Ala Pro Tyr Arg Ala Ser Gy Pro Ser
Pro Lyon(br P05ty 1Y Matafhré?ﬂ@: Gt fyrgrﬁg\'é‘t bsrthst Lt g ate gac aac
cat ctg?4fot caa gat @¥t 729 Asn LBt Lou Gu Ile Ser
Val 1le Asp Asn His Lou Pro G n Asp Lau 215 220 225
ee tog act ttc cca cog caa ct ca gca ace tea
Ile Ar@cvéigb)gvadc”g aprarhlap)|g Loy 'ae“égP V%P”F‘ﬁé%fﬁro Pro G n Lou
Thr AF& Thr Ser Prié°Lys Thr 2304%35 240 cog ggt aca
atg aca gaa gge tac act gtg gat aat etc etc cgg gte
825 Pro Ay Thr Met Thg ?u GY iyr Thr Val Asp Asn
Leu Val fiju At TrRAYS Il G%ﬁgé% ) 50% 65tG°F& get gea etc
ct{d°cta ate gtg®fga ggc ttc gtt gaa 873 dy Vval
Ala Ala Ala lle Lou Lou Ile Val Ay Gy Phe Lou Val
@ égo 265 270 275 goo tgg cac agt gag egg ctg tct
MaP%? Y&t “8aa coo tgt goo coa gga 921 Ala Trp His Ser
u Arg Lou Ser Pro Asn Lys Pro Cys Ala Pro Gy 280
285 290 gaa aaa tga atcttcggac caaactatct ctgtgaattt

afgtgaaatt 970 G u Lys gatgcagcac tttgggaatc
<2100 1030
<2”>a &gagagac aggct gcctc at cct gactc ttcacacaga
<212> DNA
€213> Mus musculus
<2207
221> CDS
222> (49).. (894)
223>
<400> 5
getgatagta gacctgotga agacotttge accagecget gagocace atg atc tot 57

Het lle Ser
1
agg ctc ctt tee ott ote tge cic cge tot cot cec aag coc age cte 105
Arg Leu Leu Ser Leu Leu Cys Leu Arg Ser Pro Pro Lys Pro Ser Leu
5 10 i5

agt goc tgg cco age aca glg ott ccc acc asg age cac gtg aca atg 153
Ser Ala Trp Pro Ser Thr Val Leu Pro Thr Lys Ser His Val Thr Met
20 25 30 35
caa tgt aag age coc acc cog agt ama tac ttc atc ctc aaa aag gaa 201

Gin Cys Lys Ser Pro Thr Pro Ser Lys Tyr Phe lfe Leu Lys Lys Glu
40 45 50



acagaggcct ggacatatct ggac 1054 <210> 4 <211> 293
<212> PRT <213> Mus nusculus <400> 4 Met Ile Ser Arg
Leu Lou Ser Lou Lou Cys Leu Arg Lou Cys Val dy 15
10 15 Gn Thr Asp Ile Pro Qu Asn Gy Ser Pro Pro Lys
Pro Ser Leu Ser 20 25 30 7 Ala Trp Pro Ser Thr Val
Lau Pro Thr Lys Ser As—lis Val Thr Met G n 35 40 45 Cys
Lys Ser Pro Thr Pro Ser Lys Tyr Phe fie Lou Lys Lys
GI u Gly 50 55 60 Phe Ala Lou Asn Ser Val Lys Pro Tyr

0 Phe H s

zet tis, gf Cca% g&s ag azaé HIS yr Thr 85

Gly P@Oﬁ euf‘ﬁ}] L‘ﬁjjﬁf {LE aég/ Bro Hi s Asp Thr Pro
Ser |s Pro Ser 1?90 105 110 Asn AI a Lou Phe Leu Lou

Va el,.Rhe 113120 125
i?:i Ltt ?Ea;he' %C% %As stp f %gilsAEa Gy Ser Lys
V? Lou ys Ala Ay Ser
Lou Gy Pro aI Lys Phe AI a Lou 145 150 155 160

ace 1 YS t Lgsqg | 500 38F gé@hgca%@\/@tééaéac@cp Thrysf\r g Ser
mrc % %U 6 o% A%gﬁﬁ fkerRE PRSP Phe Ser Lou
Ser Ay 180 185 190 du

yr Ser QIS VaI Tyr Tyr Gn Ala Lys Ala Pro Tyr Arg

age agegcc%%{ trcl B t%QthZ%Fﬁthyc Bra,.5e5: Asncbeu Ly Gu lle
ser AtER1aV@l phd BuASP vASThr RS THeeuRr 0 6 &R o XD 220
100 105 110 115
ttt caa goc cac cac cgg get aca gtg act gea gega age aag gtg act 441
Phe Gln Aja His His Arg Gly Thr Val Thr Ala Giy Ser Lys Val Thr
120 125 130
ttg cag tgc cag aaa gea gge agt gte cic gga ccc gta aag ttt geg 489
Leu Gin Cys Gin Lys Ala Gly Ser Val Leu Gly Pro Val Lys Phe Ala
135 140 145
tta otg aag gty gea cac tca act cot gte cag aca agg asc tea aca 537
Leu Leu Lys Val Gly His Ser Thr Pro Val Gin Thr Arg Ser Ser Thr
150 155 160
gga atg gta tca gac ttc tot ctt cag aat gtg aca gee aga gac tog £85
Gly Met Val Ser Asp Phe Ser Leu Gln Asn Val Thr Ala Arg Asp Ser
165 170 175
ggg gaa tac age tgt gtt tac tat cag gea aag got coo tat cgg goc 633
Gly Glu Tyr Ser Cys Val Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ala
180 185 190 195
tea geg ccc age aat ctc ott gag ate tet gtg ata gac aac cat ctg 681
Ser Gly Pro Ser Asn Leu Leu Glu [le Ser Val [le Asp Asn His Leu
200 205 210
cet caa gat ctt got gee teg act tic cca cog caa ctg aca goz ace 729
Pro GIn Asp Leu Ala Afa Ser Thr Phe Pro Pro Gln Leu Thr Ala Thr
215 220 225
tea ccc aag ace ccg ggt aca atg aca gaa gge tac act gtg gat aat 177

Ser Pro Lys Thr Pro Gly Thr Met Thr Glu Gly Tyr Thr Val Asp Asn
230 235 240



8 Gn Asp Lew Ala Ala Ser Thr Phe Pro Pro G n Lew Thr
Ala Thr Ser 225 230 235 240 Pro Lys Thr Pro Ay Thr
Met Thr Gu Ay Tyr Thr Val Asp Asn Leu 245 250 255
Ile Arg Val Gy Val Ala Ala Ala Ile Lou Lou Ile Val
Gy dy Phe 260 265 270 Lou Val Gu Ala Trp H's Ser
G u Arg Leu Ser Pro Asn Lys Pro Cys 275 280 285 Ala
Pro Ay @u Lys 290 0<210> 5 <211> 1018 <212> DNA
<213> Mius nuscul us <220> <221> CDS <222> (49).. (894)
<223> <400> 5 gctgatagta gacctgctga agacctttgg
cte atmcagbe grit sty Agfc sxfctsa aty ot Ba tapy 27282 9BY II@Z%er 1 agg
Leu lethrz et Glyee! da Aletdatidgeletleu déggValot!ly &8t ccc aag ccc
24090 etc 105 2M g Lou Leu S®F Leu Lou Cys Leu Arg Ser
Pro Pro Lys Pro Ser Leu 5 10 15 agt gee tgg.ccc ago
tte ctaceit gagyenst tEe ceT 2eicEe 8% CHglt Cat 2t H2 &% at 7153  Ser
Phe Lot \&! TittpAlRr 5P 86 Serhftuviag Lgvelsr BrOATHYS VS Ser Hi s Val
260 Thr Met 20°6%5 30 35 cad’%gt aag age %tc ace ccg agt
aaa tac ttc ate etc aaa aa%i gtaa 201 Gn QI§ Lys Ser
tet eresa B £90r o $&¢ aloyioeepy capREtqy getegiitiys LySPE u 40 45
Cys AlgOPro G')ggtu ¥fc get ttg eat tct gtg aag cca tat eat ttg
aca gag?fag acg 249 dy Phe Ala Leu Asn Ser Val Lys

Pro Tyr Asn Lou Thr Au A u Thr
atgtgaaatt gatgcagcac tttgggaaic atccagagac aggeigecte atcctgactc 984

ttcacacaga acagaggect ggacatatot ggac 1018
210> 6

211> 281

212> PRY

€213> Mus musculus

<400> 6

Met lle Ser Arg Leu Leu Ser lLeu Leu Cys Leu Arg Ser Pro Pro Lys

1 5 10 i5

Pro Ser Leu Ser Ala Trp Pro Ser Thr Val Leu Pro Thr Lys Ser His
20 25 30

Val Thr Met Gin Cys Lys Ser Pro Thr Pro Ser Lys Tyr Phe lle Leu
35 40 45

Lys Lys Glu Gly Phe Ala Leu Asn Ser Val Lys Pro Tyr Asn Leu Thr
50 55 60

Glu Glu Thr Ala Asp Phe His Phe Thr Asp Leu Arg Gin Asn Asp Gly
65 70 75 80

Gly His Tyr Thr Cys Glu Tyr Tyr Ser Lys Trp Pro His Asp Thr Pro
85 90 95



55 60 65 get gat ttt cat ttc acc gac cta cga cag eat
gat ggc gga cac tac 297 Ala Asp Phe H s Phe Thr Asp
Leu Arg Gn Asn Asp Ay Ay H's Tyr 70 75 80 acc tgt
gaa tac tat agc aaa tgg ccc cat gac aca ccg tea cac

ccc 345 Thr Cys Gu Tyr Tyr Ser Lys Trp Pro His Asp
Thr Pro Ser H's Pro 85 90 95 agc aat goo ctt ttc ttg
ttg gto aca ggg tac tta cot cag ccc tcc 393 Ser Asn
Al a Leu Phe Lou Lou Val Thr Ay Tyr Lou Pro Gn Pro

Serﬁﬁfg rA%RE {mjﬂm%ﬂuLEJ%mCﬂQGgF%§Q%EP%ﬁC Cgg ggt aca

02\? 911% Gn Ala H's
H s g Ay Thr Thr Ala Ay Ser Lys Val Thr 120

125 130 ttg cag tgc cag aaa gca ggc agt gtc etc gga
cc a - c n Lys Ala Ay
iln Pige §e*%‘76ﬁeﬂ gist“z% @gfﬁﬁf“ﬁm‘ﬁﬁ@%% "4 105" (1a
ctg aag gtg gga cac tea act cot gtg cag aca egg age
tea aca 537 Lou Lou Lys Val Ay H's Ser Thr Pro Val
Lys V&P ﬂ\rTQJ eﬁr@s%‘?ﬁ Ly3Sh1a By setSfdi 1apcih6R.9gp atg gta tea
i tc ki cag aat gtgpgaca gcc age gac tcg 585
y I\/Et VaI Ser Asp Phe Ser Lou G n Asn Val Thr Ala
Arg Asp Ser 165 170 175 ggg gaa tac agc tgt gtt tac
Lys Pﬁeaﬂla(@tgt&:c@s%gﬁwts%@FTﬁraﬁro%gG&Cﬁwﬁgﬁ Ay Gu Tyr
145 Ser S ValsoTyr rr- GnyAl a Lys Ala Rep Tyr Arg Al a
180 185 190 195 tea ggg ccc agc aat etc ctt gag etc
tct gtg ata gac aac cat ctg 681 Ser Ay Pro Ser Asn
Ser S&rOthr LgOW HEH Va1 ISk ASPEIne \Ga} Ldd @nASPVASTH Hils Lou 200 205
210 cofgscaa gat ctt iget goo tog agk ttc cca cog caa
ctg aca gca ace 729 Pro G n Asp Lou Ala Ala Ser Thr
Phe Pro Pro G n Lou Thr Ala Thr 215 220 225 tea ccc
Arg AASkr &CE GROTr gt CacCvl dyg Tacangaalgghiattaec act gtg gat
aat A¥Y Ser Pro Lws Thr Pro G y9Thr Met Thr Gu Qy
Tyr Thr Val Asp Asn 230 235 240 10

Tyr Arg Ala Ser Gly Pro Ser Asn Leu Leu Glu {le Ser Val lfe Asp
195 200 205

hsn His Leu Pro 6in Asp Leu Ala Afa Ser Thr Phe Pro Pro Gin Leu
210 215 220

Thr Ala Thr Ser Pro Lys Thr Pro Gly Thr Met Thr Glu Gly Tyr Thr
225 230 235 240

Val Asp Asn Leu lle Arg Val Gly Yal Ala Ala Ala tle Leu Leu [le
245 250 255

Val Gly Gly Phe Leu Val Glu Ala Trp His Ser Glu Arg Leu Ser Pro
260 265 270

Asn Lys Pro Cys Ala Pro Gly Giu Lys
275 280



etc etc egg gtc ggt gtg get get gea etc ctg cta ate
gtg gga ggc 825 Leu Ille Arg Val Gy Val Ala Ala Ala
Ile Leu Lou Ile Val Ay Ay 245 250 255 ttc ctg gtt
gaa gcc tgg cac agt gag egg ctg tct cca aat aaa ccc
873 Phe Leu Val GQu Ala Trip H's Ser Qu Arg Leu Ser
Pro Asn Lys Pro 260 265 270 275 tgt gee cca gga gaa
aaa tga atcttcggae cidaactatct ctgtgaattt 924 Cys Al a
Pro Ay Gu Lys 280 atgtgaaatt gatgcageac tttgggaatc
at ecagagac aggctgcctc atcctgactc 984 ttcacacaga
{210> atagaggcct ggacatatct ggac 1018 <210> 6 <211> 281
Q211> <@;p2> PRT <213> Mus nusculus <400> 6 Met Ile Ser Arg
212> LB Lou Ser Lou Leu Cys Lou Arg Ser Pro Pro Lys 1 5
<213> 1MsIbscuRs0 Ser Lou Ser Ala Trp Pro Ser Thr Val Leu Pro
Thr Lys Ser His 20 25 30 Val Thr Met G n Cys Lys Ser
220>Pro Thr Pro Ser Lys Tyr Phe Ile Leu 35 40 45 Lys Lys
221> Gy Phe Ala Leu Asn Ser Val Lys Pro Tyr Asn Leu
222> ThA®).. 50955 60 G u A u Thr Ala Asp Phe His Phe Thr Asp
22% Lou Arg G n Asn Asp Ay 65 70 75 80 dy His Tyr Thr
Cys Qu Tyr Tyr Ser Lys Trp Pro His Asp Thr Pro 85 90
<400>9% 11 Ser His Pro Ser Asn Ala Leu Phe Lou Lou Val Thr
gotgat@ply ePpataqteq ampdtiEg@ocpaB et 1Peccaentpraée &r Phe’ G n Al a
His Hs Arg Ay Thr val Thr Al a ffyIsé 115 120 125
Lys Val Thr Lau G n Cys G n Lys Il a @y Ser Val Leu
@y Pro val 130 135 140

agg ote 6tt tee cit cte tge ctc cge cteg tet gtt ggz caa aca gac 105
Arg Leu Leu Ser Leu Leu Cys Leu Arg Leu Cys Val Gly Gin Thr Asp
5 10 15

att cct gaa aat ggg tot cot cocc aag coc age cte agt goo tge cco 153
Ile Pro Glu Asn Gly Ser Pro Pro Lys Pro Ser Leu Ser Ala Trp Pro

20 25 30 35

agc aca gtg ottt ccc acc aag age cac gig aca atg caa tet aag age 201
Ser Thr Val Leu Pro Thr Lys Ser His Val Thr Met Gin Cys Lys Ser

40 45 50
coc acc cog aglt aaa tac tic atc ctc aaa aag gaa ggt tic get ttg 249
Pro Thr Pro Ser Lys Tyr Phe lie Leu Lys Lys Glu Gly Phe Ala Leu
55 60 65
aat tct gtg aag cca tat aat tig aca gag gag acg got gat ttt cat 297
Asn Ser Val Lys Pro Tyr Asn Leu Thr Glu Glu Thr Ala Asp Phe His
70 15 80
tte acc gac cta cga cag aat gat ggc gga cac tac acc tgt gaa tac 345
Phe Thr Asp Leu Arg Gln Asn Asp Gy Gly His Tyr Thr Cys Glu Tyr
85 90 95

tat agc aaa tgE coc cat gac aca cog fca cac coc age aal gee oft 393
Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro Ser Asn Ala Leu

100 105 110 115

tic ttg ttg gte aca ggg tac tta cct cag coc toe tit caa goe cac 441

Phe Leu Leu Val Thr Gly Tyr Leu Pro Gin Pro Ser Phe Gin Ala His
120 125 130



Lys Phe Ala Lou Lou Lys Val Gy His Ser Thr Pro Val
Gn Thr Arg 145 150 155 160 Ser Ser Thr dy Mt Val
Ser Asp Phe Ser Lou Gn Asn Val Thr Ala 165 170 175
Arg Asp Ser Ay GQu Tyr Ser Cys Val Tyr Tyr Gn Ala
Lys Ala Pro 180 185 190 Tyr Arg Ala Ser Gy Pro Ser
Asn Leu Leu Qu Ilejier Val lie Asp 195 200 205 Asn
HIS Leu Pro G n Asp Leu Ala Ala Ser Thr Phe Pro Pro
215 220 Thr, Al

cac ¢ L aC? ca % Thr Pr Y
Hi”‘% gﬂvﬁ ﬁﬁm&s @?V% "ﬁrﬁ'gé%l% Al a ||220L0L/al

LouI e 245 250 25 VaI GIy GIy Phe Lou Val Qu Al a

s, Ser 65 240 Asn Lys
aaa g gt a g %g
o A?g’ ds\iagdm ;ﬁa L Wi <210> 7 <211>
DIQIR s mus 0> <221> CDS
<2 %> (49) (8& <223> <400> 7 gctgat agt a

cet tt

c t? acelt 1,09, AEGANG GPF Lt IRPIQEACC 3B etC tot

G?i Hls Ser %& qug % X AEQ%&’ §JrCThPtG€acﬁléioia@tSEr etc tgo etc cgg
caa aca gags Arg Leu Leu Ser Leu

au Q/s Lau g\rg Leu Cys VaI GIy Gn Thr Asp 5 10 15

gac tt%tgct GPL ot %%a&g@c o1 LOfy GEE cAOEc GBS ag@3etCc agt
Asp PCRr tLglgGﬁno}Qn Thr Ala Arg Asp Ser Gly Giu Tyr Ser
180 185 190 195

tet gtt tac tat cag goa aag get coc tat ogg gee tca gegg coc age 681
Cys Va! Tyr Tyr Gln Ala Lys Ala Pro Tyr Arg Ala Ser Gly Pro Ser
200 205 210

aat ctc ctt gag atc tot gig ata gat gea aga caa coca tot goc tca 128
Asn Leu Leu Glu 1le Ser Val Ile Asp Ala Arg Gin Pro Ser Ala Ser
215 220 225

aga tot tge tgc cte gac ttt cec acc goa act gac age aac cte ace 717
Arg Ser Cys Cys Leu Asp Phe Pro Thr Ala Thr Asp Ser Asn Leu Thr
230 235 240

caa gac coc geg tac aat gac aga agg cta cac tgt gga faa 819
Gin Asp Pro Gly Tyr Asn Asp Arg Arg Leu His Cys Gly

245 250 255
tctcatcoge gteeetgtee ctgotgcaat cctgetaata ghgggageet toctggttea 879
agectggcac agtgagegge tgtctccaaa tasacoctgg taaasataact gaa 932
210> 8
211> 256
212> PRT
<213>  Mus musculus
<400> 8

Met l1e Ser Arg Leu Leu Ser Leu lLeu Cys Leu Arg Leu Cys Vai Gly
1 5 io 15



Ile Pro Gu Asn Ay Ser Pro Pro Lys Pro Ser Leu Ser
Ala Trp Pro 20 25 30 35 age aca gtg ctt coo acc aag
age cac gtg ace atg caa tgt aag age 201 Ser Thr Val
Lou Pro Thr Lys Ser His Val Thr Met G n Cys Lys Ser 40
45 50 ccc ace cog agt aaa tae ttc atc ctc aaa aag gaa
ggt ttc get ttg 249 Pro Thr Pro Ser Lys Tyr Phe Ile
Lou Lys Lys Qu dyiPhe Ala Leu 55 60 65 eat tot gtg
aag oca tat eat ttg ace gag gag acg get gat ttt cat
Gin ThRBsh | 1APRo BRI AsKally karsPrrreo Ty PrAssar LauséFhr G u G u Thr
Ala Asp Phe H's 7@575 80 ttc ac® gac eta cga cag eat
gat ggc gga cac tae ace tgt gaa tae 345 Phe Thr Asp
Lou Arg Gn Asn Asp Gy Ay His Tyr Thr Cys Au Tyr 85
Ala TrP0rO%:rtiat valgeudaa Thrggysceo Heatal géac Meicincog tea cac ccc
age eat goo ctt40393 Tyr Serd4dys Trp Pro H's Asp Thr
Pro Ser Hs Pro Ser Asn Ala Lou 100 105 110 115 tto
ttg ttg gtc aca ggg tac tta cot cag ccc tee ttt caa
Cys LygSe pracThAfdo SdPHes MwuPeellie Vel LyFhyys GlyG&Fyr Lou Pro G n
50Pro Ser Phe @ n Ala Hs 120 125 130 13 cac cgg ggt
aca gtg act gca gga age aag gtg act ttg cag tgc cag
489 His Arg Ay Thr Val Thr Ala Gy Ser Lys Val Thr
Phe Albéen BInrfeCOys! GisrPra 3% AspQ.eq 46 Gb‘a@“dbfag(?gc agt gtc etc
65 gga ccc gt’ aag ttt gcg/Stta ctg aag §lg 537 Lys Ala
@y Ser Val Leu Ay Pro Val Lys Phe Ala Lou Leu Lys
Val 150 155 160 g a cac tca act cot gtg cag aca agg
Asp Phadies Phealhadep bﬁg’a‘\rat nahsp G BBsisdyy Tlis Ser Thr Pro
Val G m5Thr Arg Ser r Thr Ay MEP Val Ser 165 170
175 gee ttc tot ctt cag aat gtg aca gcc aga gac tog
gg{g %;a tac age 633 P Phe Ser Lau G n Asn Val Thr
Cys GIAITH AyrgSendps B Presiie &oy myfro & Hisde 395 190 195 tgt
gtt t% tat cag gd aag get ccc'Pat cgg gcc tca ggg
ccc age 681 Cys VaI Tyr Tyr Gn Ala Lys Ala Pro Tyr

Arg
Asn Ala Leu Phe Leuei S%I Thr d?y %&r Leu Pro GIn Pro Ser Phe
115 120 125

Gin Ala His His Arg Gly Thr Val Thr Ala Gly Ser Lys Val Thr Leu
130 135 140

Gln Cys Gin Lys Ala Gly Ser Val Leu Gly Pro Val Lys Phe Ala Leu
145 150 155 160

leu Lys Val Gly His Ser Thr Pro Val Gin Thr Arg Ser Ser Thr Gly
165 170 175

Met Val Ser Asp Phe Ser Leu Gln Asn Vai Thr Ala Arg Asp Ser Gly
180 185 190

Giu Tyr Ser Cys Val Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ala Ser
185 200 205



200 205 210 &eat etc ctt gag atc tot gtg ate gat gca
aga caa cca tot gcc tca 729 Asn Lau Leu Qu lle Ser
Val Ile Asp Ala Arg G n Pro Ser Ala Ser 215 220 225
aga tot tgc tgc etc gac ttt ccc acc gca act gee agc
aac etc acc 777 Arg Ser Cys Cys Leu Asp Phe Pro Thr
Ala Thr Asp Ser Asn Leu Thr 230 235 240 caa gac ccc
ggg tac aat gar aga égg cta cac tgt gga taa 819 dn
Asp Pro Ay T SQIS Ay 245
Gly Pf?S% r pgpleutley @Z’ﬁ U@g%jr df“pb’ﬁtﬁgéba értggClL:{P §Ehat cctgctaata
@tgggaggct t ¢t ggttga 879 gcct ggcac agt gagcggc
tgtctccaaa taaaccctgg taaaataact gaa 932 <210> 8
<211> 256 <212> PRT <2 culus <400> 8 Met
Ser Afg %réégr S%%S C?Ssu“’]i‘afg-r:g Q;OWMZ%% LEW Arg Leu Cys
225 g 8 10 15 14 n Thr Asp I1°€ Pro Gu Asn Gy
Ser Pro Pro Lys Pro Ser Leu Ser 20 25 30 Ala Trp Pro
Ser Thr KV Thr Ly i Thr Met G n
Asn Lo hﬂémh%sg Lyr PAEP T%F H'sg s Tyr Phe Ile
Leu Lys AL GI udy ({) 55 60 Phe a Lou Asn Ser Val
Lys Pro Tyr Asn Lou Thr Gu Gu Thr Ala 65 70 75 80
<210>A§p Phe H s Phe Thr Asp Leu Arg G n Asn Asp Ay dy
<211>H¥3r°6 Tyr Thr 85 90 95 Cys Qu Tyr Tyr Ser Lys Trp Pro
<212>Hbt«?A Asp Thr Pro Ser His Pro Ser 100 105 110 Asn Al a
13 ﬁéﬂaos Leu Val Thr Ay Tyr Lou Pro An Pro Ser
PE™20 125 Gn Ala tis Hs Arg Gy Thr Val Thr
oA a dy Ser Lys Val Thr Leu

<221> (DS
222> (1).. (816)
223>

<400> 9

atg atc cet aag cig ctt tec cic cotc tgi tte aga ctg tge etg gge 48
Met 1le Pro Lys Leu Leu Ser Leu leu Cys Phe Arg Leu Cys Val Gly

i 5 10 15

caa gZa gac aca agg gga gat gge toa cig ccc aag ccg teoe cte agt 96
Gin Gly Asp Thr Arg Gly Asp Gly Ser Leu Pro Lys Pro Ser Leu Ser
20 25 30

goe tee coc age tez gtg gic oot gec aac age aat gtg acg cig cga 144
Ala Trp Pro Ser Ser Val Val Pro Ala Asn Ser Asn Val Thr Leu Arg
35 40 45

tgt tgg act cot goo aga get gtg age ttt git ctc agg aag gga gga 192
Cys Trp Thr Pro Ala Arg Gly Val Ser Phe Val Leu Arg Lys Gly Gly
50 55 60

att att ctg gag toc ccg aag coo ctt gat tet aca gag gge gog goc 24¢
Fle |le Leu Giu Ser Pro Lys Pro Leu Asp Ser Thr Glu Giy Ala Ala
65 70 75 80

gaa ttt cac ctc aat aat cta aaa gic aga aat gei gga gag tac acc 288
Glu Phe His Leu Asn Asn Leu Lys Val Arg Asn Ala Gly Glu Tyr Thr
85 90 95

tgt gaa tac tac aga aaa gea toe cce cac ate ctt toa cag cge agt 336



130 135 140 dn Cys Gn Lys Ala Ay Ser Val Leu Ay
Pro Val Lys Phe Ala Leu 145 150 155 160 Leu Lys Val
@y Hs Ser Thr Pro Val Gn Thr Arg Ser Ser Thr Ay
165 170 175 Met Val Ser Asp Phe Ser Leu G n Asn Val
Thr Ala Arg Asp Ser Gy 180 185 190 du Tyr Ser Cys
Val Tyr Tyr G n Ala Lys Ala Pro Tyr Arg Ala Ser 195
200 205 15 Gy Pro!&er Asn Lou Lou Gu lle Ser Val
Ile Asp Ala Arg G n Pro 210 215 220 Ser Ala Ser Arg
Cys Glgdyr @ys‘\fa}@ Méugeﬂf el 'oley THCIANE SHr Asp Ser 225
230 12035 240 Asn I Thr Gn AsP®Pro Ay Tyr Asn Asp
g Lou H's Cys Ay 245 250 255 <210> 9 <211> 816
gac gtap Q&tamt%za@w%ﬁaocﬁafﬁ? dflsaaasdile ¢oo1> #ds  <222>
Asp Vaf Lyu Leu(lgy gyu Va&jﬁgﬁikﬂ@o@u gerabyy 4P Ehe b aag ctg ctt too
otl® ctc tgt ttc %ga otg tgc g ggc 48 Met Ile Pro
Lys Lou Lou Ser Lou Lou Cys Phe Arg, Lou Cy 3VaI Ay 1
cga acg tifocafsaggéa*a“@%é g %ﬁf‘ﬂ aﬁ%ﬁ% lTggg tgﬁ ctg coo
Arg Théaﬁ’f Bogire §& B oahdbr 8 b1y r Arg Ay Asp
133y Ser Lou ﬁ}So Lys Pro Séf’ Lou Ser 20 25 30 goo tgg

ccC ago to t g gtc cot o e oat gtg,.acg ctg

cag tgﬂgﬁ E/’ai gk /ce “agl g g $ M Lﬁ X Asn ser

G[” Gy I”?j& Eé‘d“’%f Act cot goo aga
ggt gtg a ttt gtt ctc g aag gga gga 192

ctg aag gea geg acg cca tca ceco ate cag ctg cag agt cca gog gEE 528
lLeu Lys Ala Gly Thr Pro Ser Pro fle Gln Leu Gln Ser Pro Ala Gly
165 170 175

aag gag ata gac ttc tot otg gteg gac gtg aca gec gge gat gol geg 5716
Lys Glu fle Asp Phe Ser Leu Val Asp Val Thr Ata Gly Asp Ala Gly
180 185 190

aac tac agec tge atg tac tac cag aca aag tet cec ite tgg gee tea 624
Asn Tyr Ser Cys Met Tyr Tyr Gin Thr Lys Ser Pro Phe Trp Ala Ser
195 200 205

gaa coc agt gat cag ctt gag ata ttg gteg aca gtt ccc coa get acc 672
Glu Pro Ser Asp Gin Leu Glu |le Leu Val Thr Val Pro Pro Gly Thr
210 215 220

aca tog agc aac tac toc ctg get aac tic gta cga otz get ctg get 720
Thr Ser Ser Asn Tyr Ser Leu Gly Asn Phe Val Arg Leu Gly Leu Ala
225 230 235 240

goc gta att gte gtt ate atg gga get tie ctg gtg gag gec tgg fac 168
Ma Val Ile Val Val {le Met Gly Ala Phe Leu Val Glu Ala Trp Tyr
245 250 255

age cgg aat gtg tct cca get gaa tca gag goc tic aaa cca gag tga 816
Ser Arg Asn Val Ser Pro Gly Giu Ser Glu Ala Phe Lys Pro Glu
260 265 270

AT
Q211 21
<212> PRT
<213> Homo sapiens



Cys Trp Thr Pro Ala Arg Ay Val Ser Phe Val Lou Arg
Lys Ay @y 50 55 60 att att ctg gag too cog aag coo
ctt gat tot ace gag ggc gcg goo 240 Ille lle Lou Gu
Ser Pro Lys Pro Lou Asp Ser Thr Qu dy Ala Ala 65 70
75 80 gaa ttt coo otc aat eat cta aaa gto aga oat get
gga gag too ace 288 ,du Phe H's Lou Asn Asn Lou Lys
Val Arg Asn Ala Ay Gu Tyr Thr 85 90 95 +tgt gaa too
t oo aga aaa goo too coO0 coo ate ctt too cog ego agt
<400>3§€ 16 Cys Qu Tyr Tyr Arg Lys Ala Ser Pro His Ile
L Ser Gn Arg Ser 100 105 110 gac gtc ott eta ctg

tg,aca t tta aa. c c ctc 384 Asp
Met [{?a qégt'ﬂ’o[rf“gsg L‘ﬁ"altf \% Phﬁh&g ai GE:’U Ser Lys Pro
Phe Leu™115 120 125 cga ace tac caa agg ggt ace gtg

ace gca ggt gga agg gtg act ctg 432 Arg Thr Tyr Gn

Th h Thr Leu 130
Gln G%%p%%m §|y\£sp 63 Ler Lel?Prgléf gré’sﬁ;%uttg {tt gty cot
ate atg ttc get eta 480 G QIS Gn Lys Arg Asp G n
Leu Phe Val Pro Ile Met Phe Ala Leu 145 150 155 160
t c e e t ctg cag agt
MaYﬁ)ﬂnQQgSg'ﬂigggPﬂ)gu9@€g&A%n §@T qugo Ser Pro Tle
Gn Leu G n Ser Pro Ala Ay 165 170 175 aag gag eta
gac ttc tot etg gtg gao gtg ace goo ggc gat get ggg
Cys 7%7)% P'r¥§1aqr'g dit @4 IAéIP Pﬁ’@@aﬁ@e[; APuysVal App Val Thr Ala
Ala @y 180 185 19§ aac tac ago tge atg tac
tac cag aca aag tct coo tte tgg goo tea 624 Asn Tyr
Ser Cys Met Tyr Tyr G n Thr Lys Ser Pro Phe Trp Al a
e | Releu1RS 080209 paRRLGEP saTthr UG GHAMaE gag ate ttg
65 Qgtg ace gtiy ccc cca ggt7@acc 672 dudgro Ser Asp G n
Lou Qu Ile Leu Val Thr Val Pro Pro Gy Thr 210 215
220 aca tog ago aac tac too ctg ggt aac ttc gta cga
Glu Pt i sOQL AGH Bnged Lye2® | AfhrsnSER SeaivAsm Thyr Ser Leu Gy
Asn Phesgdal Arg Leu @Gy Leu Ala 95

Cys Giu Tyr Tyr Arg Lys Ala Ser Pro His 1le Leu Ser Gin Arg Ser
160 105 110

Asp Val Leu Leu Leu Leu Val Thr Gly His Leu Ser Lys Pro Phe Leu
115 120 125

Arg Thr Tyr Gin Arg Gly Yhr Val Thr Ala Gly Gly Arg Val Thr Leu
130 135 140

Gin Cys Gin Lys Arg Asp Gln Leu Phe Val Pro Ile Met Phe Ata Leu
145 150 155 160

leu Lys Ala Gly Thr Pro Ser Pro [le Gln Leu Gin Ser Pro Ala Gly
165 170 175

Lys Glu |le Asp Phe Ser Leu Val Asp Val Thr Ala Gly Asp Ala Gly



225 230 235 240 goo gta att gtg gtt ate atg gga get
ttc etg gtg gag goo tgg tae 768 Ala Val Ile Val Val
Ile Met Gy Ala Phe Leu Val Au Ala Trp Tyr 245 250
255 ago egg aat gtg tot cca ggt gaa tea gag goo tte
aaa oca gag tga 816 Ser Arg Asn Val Ser Pro Ay Gu
Ser Gu Ala Phe Lys Pro A u 260 265 270 <210> 10
<211> 271 <212> PRTI&213> Hono sapiens 17 <400> 10
Met Ile Pro Lys Leu Lou Ser Leu Leu Cys Phe Arg Leu
Cys V& dy 1 5 18515 Gn dyiHlsp Thr Arg Ay Asp
Gy Ser Lou Pro Lys Pro Ser Leu Ser 20 25 30 Ala Trp
Pro Ser Ser Val Val Pro Ala Asn Ser Asn Val Thr Leu
Asn Tykr §pr C36MEOTvATYICER Thy gyTRer Pedh\Tey Meded y Val Ser Phe
Val%5Leu Arg Lys2@y Gy 50 3860 Ile Ile Leu Au Ser
Pro Lys Pro Leu Asp Ser Thr Gu Gy Ala Ala 65 70 75
80 du Phe H's Lou Asn Asn Leu Lys Val Arg Asn Al a
Glu Prg Ser @sr Ginykeu By | Bsleg2bdhr Ry Srafip §yriTyr Arg Lys Al a
28er Pro His I4% Leu Ser G#YArg Ser 100 105 110 Asp
Val Leu Leu Leu Leu Val Thr Ay H's Leu Ser Lys Pro
Phe Leu_ 115 120 125 Arg Thr T)ér Gn Arg Ay Thr Val
Thr Seppger Apm Ty 3e7 &y Sl t5n Ve Vaintreley hspus™Ms 140 "G n Oys
225 Gn Lys Arg%Asp G n Lou?Phe val Pro 14%® Met Phe Ala
Leu 145 150 155 160 Leu Lys Ala Ay Thr Pro Ser Pro
Ala Vallll Eelec\?a!n\faLEoHe(ﬁepﬁgeﬁr\ia%rhg Léaﬁl \?al%hy A\laG?rp Z,,Q 175
245 250 255

Ser Arg Asn Val Ser Pro Gly Glu Ser Glu Ala Phe lLys Pro Glu

260 265 270
210> 11
211> 925
<212> DNA
<213>  Mus musculus
20>
<221> (DS
222> (49).. (915)
223>
<400> 11
gotgatagta gacctgotega agacctttige accagecget gagecace atg atc tot 57
' Met lle Ser
1
agg ctc ottt tec ott cte tege cte cgg ctg tgt ettt ggg caa aca gac 105
Arg Leu Leu Ser Leu Leu Cys Leu Arg Leu Cys Val Gly Gin Thr Asp
5 16 15
att cot paa aat ggg tct cet cce aag cocc age cte agl geo tgg coc 153
{le Pro Giu Asn Gly Ser Pro Pro Lys Pro Ser Leu Ser Ala Trp Pro
20 25 30 35
agc aca gtg ctt coc ace aag age cac gtg aca atg caa tgt aag age 201

Ser Thr Val Leu Pro Thr Lys Ser His Val Thr Met Gin Cys Lys Ser



Lys GQu Ile Asp Phe Ser Leu Val Asp Val Thr Ala Gy
Asp Ala Gy 18 180 185 190 Asn Tyr Ser Cys Met Tyr
Tyr G n Thr Lys Ser Pro Phe Trp Ala Ser 195 200 205
GQu Pro Ser Asp Gn Lou Gu Ile Lou Val Thr Val Pro
Pro Gy Thr 210 215 220 Thr Ser Ser Asn Tyr Ser Lou
Gy Asn Phe Val Arg Lou Ay Lou Ala 225 230 235 240
Ala Val Ile Val Val e Met Ay Ala Phe Lou Val du
Ala Trp Tyr 245 250 255 Ser Arg Asn Val Ser Pro Gy
Gu Ser%8u Ala Phe 14s Pro Gu 280 265 270 <210> 11
<211> 925 <212> DNA <213> Muis szcw us > <221>
00 agGE &g 229 o atq eifoppa aagperg Lel Afsosot g gct éé?agt a
Pro Thralret Efbsa Vé hedtq %E&y%éﬁablec%&fheg%i Lélcc atg etc tot
57 t IIe Ser gg etc ctt fee ctt etc tgc etc egg
caa aca ac 105 u Loy, Ser Lou
aat ‘“Efoﬁfg §Giaeg ?;5 t%g Gg ° @ Fg pzld% 10 15
Asn Sepp Ya’éé"f P ly" “t 't‘Gl:”o hr A%Pa ¢ age etc agt
ge tgg ccc 1537 Ie Pro Gu n Gy Ser Pro Pro Lys
tte agc{ oacsc cgaguagsag g & Tr ey ¢ ac 5 3a(a)\ t%g agﬁ aca gtg
t gt  aag age
e Tk 6L P b A RERIEE,
n Oys Lys Ser 19 40 45

tat agc aaa tgg ccc cat gac aca cog tca cac cec age aat goe cott 393
Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro Ser Asn Ala Leu
100 105 110 115
tic ttg ttg gtc aca ggg tac tta cct cag cco tee ittt caa gee cac 441
Phe Leu Leu Val Thr Gly Tyr Leu Pro Gin Pro Ser Phe Gin Ala His
120 125 130
cac cgg ggt aca gtg act gea gga age aag gtg act tig cag tge cag 489
His Arg Gly Thr Val Thr Ala Gly Ser Lys Val Thr Leu GIn Cys Gin
135 140 145
aaa gca gee agt gte cte gga coc gla aasg ittt geg tta ctg aag gty 5317
Lys Ala Gly Ser Val Leu Gly Pro Val Lys Phe Ala Leu Leu Lys Val
150 155 160
gga cac tca act cot gitg cag aca agg age tca aca gga atg gta tea 585
Gly His Ser Thr Pro Val Gin Thr Arg Ser Ser Thr Gly Met Val Ser
165 170 175
gac ttc tot ctt cag aat gtg aca goc aga gac tog geg gaa tac age 633
Asp Phe Ser Leu Gin Asn Val Thr Ala Arg Asp Ser Gly Glu Tyr Ser
180 185 190 195
tgt gtt tac tat cag gca asag get cce tat ogg goc tca ggg coo age 681
Cys Val Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ala Ser Gly Pro Ser
200 205 210
aat ctc ott gag atc tot gtg ata gac aac cat ctg cct caa gat ctt 729
Asn Leu Leu Gfu lle Ser Val {le Asp Asn His Leu Pro Gln Asp Leu
215 220 225
got goc tog act ttec cca cog caa ctg aca goa ace Ica coc aag ace 1117

Ala Ala Ser Thr Phe Pro Pro Gln Leu Thr Ala Thr Ser Pro Lys Thr



CCC acc cog agt aaa tac ttc ate ctc aaa aag gaa ggt
ttc get ttg 249 Pro Thr Pro Ser Lys Tyr Phe Ile Lou
Lys Lys Gu Gy Phe Ala Leu 55 60 65 aat tot gtg aag
cca tat aat ttg aca gag gag acg got gat ttt cat 297
Asn Ser Val Lys Pro Tyr Asn Lou Thr Qu Gu Thr Ala
Asp Phe H's 70 75 80 tto ace gac cta cga cag aat gat
ggc gga cac tac ace gt gaa tac 345 Phe Thr Asp Leu
Arg Gn Asn Asp Ay Gy H's Tyr Thr Cys G u Tyr 85 90
Ox23pat age aaa £¥g coo cat gadlaca ccg tea cac coo age
aat goo ctt 393 Tyr Ser Lys Trp Pro Hs Asp Thr Pro
cog geeqca it afr ma By tAsaet Atmzateast KOO 0BEEID 11%525ttc ttg
Pro Gyt Tr diec Tharc@lu Gépg Titrathr t¥e b Awpotsnday | keckiet¥eb ttt caa goo
245ac 441 Phe 2bbu Leu Val THe Ay Tyr Leu Pro Gn Pro
Ser Phe G n Ala Hs 120 125 130 cac egg ggt aca gtg
eet giacﬁctge‘egcgag:aca@@c@a@aigﬁg@csgcttﬁ@%ﬁa tteg®d cad’489 Hi s
Gly Varija @ly Afehtle iy Lephile Aph Gy §iy Sbe Ley B INBY Thr Lau G n
260 Cys G n 13%5140 145 aad/%yee ggc agt dto etc gga coo
gta aag ttt gog tta ctg aag gtg 537 Lys Ala Ay Ser
goo tagagac [agt £ gpﬁ@tvawca@yg agneoc el oy Leu LyS¥al 150
Ala TT%S%OG%Zgé%SVe%Oa\%T Lsofregf®) cag aca agg age tea
aca gga?#tg gta tea 585 Qy Hs Ser Thr Pro Val Gn
Thr Arg Ser Ser Thr Ay Met Val Ser 165 170,175 gac
aataaqlg@ t ot ctt cag eat gtg aca goo aga gac toggzégg gaa
tac age 633 Asp Phe Ser Lou G n Asn Val Thr Ala Arg
Asp Ser Ay Gu Tyr Ser 180 185 190 195 tgt gtt tac
<21°>té£ cag gee aag get ccc tat egg gcc tea ggg coo age
Qi) g Cys Val Tyr Tyr Gn Ala Lys Ala Pro Tyr Arg Al a
QL Hll gy Pro Ser 200 205 210 eat ctc ctt gag ate tot
@i ﬁ%é“k‘fac aac cat ctg cot caa gat ctt 729 Asn Leu
<400>ng GQulle Ser Val Ile Asp Asn Hs Leu Pro G n Asp
L 215 220 225 get goo tog act tto cca cog caa ctg
C ca, ace t 0 Nl a Ser Thr Phe
tot 1B B 78 LB o B LGP T8 LR Froddl ot W Y

Gin Thr Asp lle Pro Glu Asn Gly Ser Pro Pro Lys Pro Ser Leu Ser
20 25 30

Ala Trp Pro Ser Thr Val Leu Pro Thr Lys Ser His Val Thr Het Gin
35 40 45

Cys Lys Ser Pro Thr Pro Ser Lys Tyr Phe 1ie Leu Lys Lys Glu Gly
50 _ 55 60

Phe Ala Leu Asn Ser Vat Lys Pro Tyr Asn Leu Thr Glu Giu thr Ala
65 10 75 80

Asp Phe His Phe Thr Asp Leu Arg GIn Asn Asp Gly Gly His Tyr Thr
85 90 95



20 230 235 240 ccg ggt aca atg aca gaa gge tac act
gtg gat oat ctc ate cgg gte 825 Pro Gy Thr Met Thr
AQu Ay Tyr Thr Val Asp Asn Lou lie Arg Val 245 250
255 ggt gtg get get gea ate ctg cta ate gtg gga ggc
ttc ctg gtt gaa 873 Gy Val Ala Ala Ala Ile Lou Lou
Ile Val Gy Ay Phe Lou Val du 260 265 270 275 gee
tgg cac agt gag egg 4tg tct cca oat aaa coo tgg taa
915 Ala Trp H's Ser Gu Arg Lou Ser Pro Asn Lys Pro
Cys Giprpyr 78052dgs dat Badtipder @*25‘*0@2'16'9 Pro Se211> 288 <212>
PRT 4943> Mus nusclPus <400> 12OMet lie Ser Arg Lou
Lou Ser Lou Lou Q/s Lou Arg Lou Q/s Val Ay 1 5 10 15
Ser Pro Pro Lys Pro
Asn A‘Selre“ Ifb‘h“ﬂéﬁu f@’ ES 53!) TWAI-%E PFPﬁ”P?”é? Befherhr val “Lou Pro
Th¥'®Lys Ser His Bal Thr et ¢h 35 40 45 Cys Lys Ser
Pro Thr Pro Ser Lys Tyr Phe Ile Lou Lys Lys u Qy

55 60 Phe oy n Ser Pro Tyr Asn Lou

Gin A"FH?'S@“D”@ (ny'iF % ail ﬁ‘éS‘?‘SA&?’OSe éy%ga ﬁg?xebhe H s Phe Thr
‘%p Lou Arg Asn Asp GI Gly Hs Tyr Thr 85 90 95
21 Cys Qu Tyr Tyr Ser Lys Trp Pro His Asp Thr Pro

Ser. Hi s a Lau Phe Leu Leu
?Lg C’%%’“‘f‘ﬁ?‘“é% G VELeL[?“ glﬁa IJ’P(op@erE AF@ 115 120 125

Gn Ala Hi HlsArgGy hr Val Thr a Ay Ser Lys
Val Thr Lau
Leu Lys Val Giy His Ser Thr Pro Val GIn Thr Arg Ser Ser Thr Gly
165 170 175

Met Val Ser Asp Phe Ser Leu GIn Asn Val Thr Ala Arg Asp Ser Gly
180 185 190

Glu Tyr Ser Cys Val Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ala Ser
195 200 205

Gly Pro Ser Asn Leu Leu Glu Ile Ser Val lle Asp Asn His Leu Pro
210 216 220

Gin Asp Leu Ala Ala Ser Thr Phe Pro Pro Gin Leu Thr Ala Thr Ser
225 230 235 240

Pro Lys Thr Pro Gly Thr Met Thr Glu Gly Tyr Thr Val Asp Asn Leu
245 250 2b5

{1e Arg Val Gly Val Ala Ala Ala tle Leu Leu lle Val Gly Gly Phe
260 265 270

Leu Val Glu Ala Trp His Ser Giu Arg Leu Ser Pro Asn Lys Pro Trp
275 280 285



130 135 140 Gn Cys Gn Lys Ala Ay Ser Val Leu Ay
Pro Val Lys Phe Ala Leu 145 150 155 160 Leu Lys Val
@y Hs Ser Thr Pro Val Gn Thr Arg Ser Ser Thr Ay
165 170 175 Met Val Ser Asp Phe Ser Lou G n Asn Val
Thr Ala Arg Asp Ser Gy 180 185 190 du Tyr Ser Cys
Val Tyr Tyr G n Ala Lys Ala Pro Tyr Arg Ala Ser 195
200 205 dy Pro Ser22Asn Leu Leu Gu Ile Ser Vval lle
Asp Asn His Leu Pro 210 215 220 Gn Asp Leu Ala Ala
210> Ser Thr Phe Pro Pro G n Lou Thr Ala Thr Ser 225 230
11523 240 Pro Lys Thr Pro Ay Thr Met Thr Gu Ay Tyr
Q12> Thwa Val Asp Asn Lou 245 250 255 I1le Arg Val Gy Vval
213> Al dba@ldl a Ile Leu Leu Ile Val Ay Ay Phe 260 265
270 Lou Val Qu Ala Trp H's Ser Au Arg Lou Ser Pro
<400>Asn Lys Pro Trp 275 280 285 22 <210> 13 <211> 714
atgcageRi20madaAac< 2t Bzzadvb Semag ecrl aistotiqQacteckBazat gcéYct gg
caagaggaac agtaggaggo cgtggctgcg ctctctttcc actgct gagce
atoctfificg at@ettagtatpttac agyottte gelgreite gratesttaet cdéd gg
agat aagt gc cgatgctcac 120 gtccgaggct at gtg%gaga
stecegacigatt Gamgs Edageame jtgradetat whkngtete atcttorgdgat'®4180
gt caot gaca agct gaccat agactggaca taccgcoctc ccagcagcag
gtoacizegcacgagt 20H0tEE108 ttAtorecr toccCaRoREtRE APkt c 4At ac
ccgaccacag cgggcacatt ccgagaccgg 300 atctcctggg
totat i tpgeedattate étta@a@agg@ac@aagg%gw@gt cesagesEcag®aaccccact
360 ctaaaggaca atgggacgtt cagctgtgct gtga acc
atctoglggecesgeretfet glastiesse a‘fa?gcﬁ:z@ toggtabeRe £8P0 g agxg cac

ggt cacagaa agggggttcg gcaccatgct gtcttctgtg, 480
ctaaagpeerctEespentt é@ﬁgﬁg@ﬁ‘-cﬁﬁaa@ﬁ%@tﬁ%@ét %E’ﬁ@a@%@t 9g'P ggt cat t ct

ctgct t 540 cgaat a aaggcaac ca
B R T
gocottetet ccatectogt cticgtocce teagoagtgg teggtcattct golgetepte 540
cpaatggega ggaaggcaac aggegtgcag aagaggagea getetgecta taagaagtot 600
tcecattgaag tttocgatga cactgaccag gaggacagea atgactgeat gacgaggett 660
tptgtocgot gtgcagagte tctggattca gactacgaag aagaggegta ctga 14
210> 14
Q211> 2317
212> PRY
<213> Mus musculus
<400> 14
Met Gln Leu Ala Arg Gly Thr Val Gly Gly Arg Gly Cys Ala Leu Phe
1 5 10 i5

Pro Leu Leu Ser lie Leu Val Val Gin Gly Ala Arg lle Val Leu Ser
20 25 30

Leu Glu ile Ser Ala Asp Ala His Val Arg Giy Tyr Val Gly Glu lys
35 40 45



tccattgaag tttccgatga cactgaccag gaggacagea atgactgcat
gacgaggctt 660 tgtgtccgct gtgcagagtg tctggattca
gact acgaag aagaggcgta ctga 714 <210> 14 <211> 237

<212> PRT <213> Mus nuscul us <400> 14 Met A n Leu Al a

Arg Gy Thr Val Ay Gy Arg Ay Cys Ala Leu Phe 1 5

10 15 Pro Leu Lau Ser Ile Leu val val G@n Ay Ala Arg

Ile Val Leu Ser 20 25 30 Leu Qu lle Ser Ala Asp Al a
Hs Val Arg Ay Tyr Val Ay GQu Lys 35 40 45 23 1lle
Lys Lou Lys Cys Thr Phe Lys Ser Ser Ser Asp Val Thr
Asp Lys 50 55 60 Lou Thr p Trp Thr Tyr Arg Pro
”eLPrl@Ué;é? Cgefhr St Lysr 8 PAF S‘tﬂfp VBS“‘VOAS?%V%O Ser Ile Phe
5is Tyr Gn S&r Phe Gn Ty¥ Pro Thr Thr Ala Ay Thr 85
90 95 Phe Arg Asp Arg Il e Ser Trp Ala Gy Asn Val Tyr

ys ﬂN a 100 105 110 Ser er Ile Ser Asn
Leu Tﬂﬂ’r Ue'ﬂﬁ? Tt fﬂyéhﬁﬁsiff’/ﬁé%% 3P TARY Angh 115 120 125
6 Cys Ala Val® Lys Asn Pro’Pro Asp Val Hs Asn Ile

Pro Lou Thr 130 135 140 du Lou Thr VaI Thr A u Arg

d Phe d Thr ou_Se r Va 45 150 155 160
Ser ‘Jﬁé‘ LfBi‘JT g“@éf Phg é‘” '[JP\?a hrgﬁr A{?aﬁ ro Ser Al a Val

val Val ®le 165 170 T7’5 Lou Lou LGu Val Arg Met Ay
Arg Lys Ala Thr Ay Val Gn Lys Arg 180 185 190 Ser

Phe Aﬁ%% m Igﬁgeé-%ﬁdlr%sé%ﬂqeg %%ae *{J) ﬁgcﬂl eyaksﬁegsﬁsas

Arg Lou Cys“Val Arg Cys

Ser |le Ser {le Ser Asn Pro Thr Leu Lys Asp Asn Gly Thr Phe Ser
115 120 125

Cys Ala Val Lys Asn Pro Pro Asp Val Tyr His Asn tle Pro Leu Thr
130 135 140

Glu Leu Thr Val Thr Glu Arg Gly Phe Gly Thr Met Leu Ser Ser Val
145 150 155 160

Ala Leu Leu Ser Ils Leu Val Phe Val Pro Ser Ala Val Val Val lie
165 170 175

Leu Leu Leu Val Arg Met Gty Arg Lys Ala Thr Gly Val &in Lys Arg
180 145 190

Ser Arg Ser Gly Tyr Lys Lys Ser Ser [le Glu Val Ser Asp Asp Thr
195 200 205

Asp Gln Glu Asp Ser Asn Asp Cys Met Thr Arg Leu Cys Val Arg Cys
210 215 220

Ala Glu Cys Leu Asp Ser Asp Tyr Glu Glu Glu Ala Tyr
225 230 235



<210
\VARD.
12
213

<400,

atgoagopRgRABEAELREC Gerate

210 215 220 Ala GQu Cys Lou Asp Ser Asp Tyr Gu Qu
Au Ala Tyr 225 230 235 24 <210> 15 <211> 708 <212>
DNA <213> Honp sapiens <400> 15 atgcagcaga gaggagcagc
t ggaagccgt ggctgcgectc tcttccectct gectgggegtc 60
ctgttcttcc agggtgttta tatcgtcttt tccttggaga ttcgtgoaga
tgcccatgtc 120 cgaggttatg ttggagaaaa gatcaagttg
aaat gcactt tcaagtcaa## ttcagatgtc 180 actgacaago
ttactataga ctggacatat cgccctccca gcagcagcca cacagtatca
240 atatttcatt atcagtcttt ccagtaccca accacagcag
gcacatttcg ggatcggatt 300 tcctgggttg gaaatgtata
cdaaggggat gcatctataa gtataagcaa ccctaccata 360
ad¥gacaat g ggacattcag ctgtgctgtg aagaatcccc cagat gt gca
cldt aatatt 420 cccatgacag agctaacagt cacagaaagg
gHemetserjgsa ccatgctttc ctotgtggcc 480 cttctttcca
ti%ttgt ctt tgtgccctca gcecgtggtgg ttgctctget gctggtgaga
5 at ggggagga aggct gct gg gct gaagaag aggagcaggt
?ﬂgtgé?tg%% t‘gWﬁﬁb gteteceifgat §hcac

t gat cagga aggaagagg cgtgtatggc gaggctttgt, 660
°tgttﬂg@c§ft€€t§§ga gi*@%@ftg ctéi%tﬁﬁ%"t teglgse? t%%cffé%té agd®at at t ga

ogagelatiotl ceagaanp £atepartiE AR AT T 9a8AFe4° AT4EaEFY

708 <210> 16 <211> 235 <212> PRT <213> Ho:gb) sapi ens
sd Arg Ay

a Leu Phe Pro 1 al Leu

Cys A 5 10 15 Louée Gly4
actzagsge PReFakeeR CHEESFatRY ceorgTocry EPagrRFoch e éf""“Le& 0 25 30
25 dulle Arg Ala Asp Ala Hi.s Val /Arq.d r Val
atettfipty GetptyE oipiobs MRt Ryeeriet tryeeye 89 Phe Lys

tcctggsg%{g ;;Qngtg%%g ca%‘% ggéﬁlgcz—a‘:crc}{atézs gcalt'éégscaela‘ %yctac%QtaSS 3%6)

aaggacaatg pgacattcag ctgtgetgte aagaatcccc cagatgteca ccataatatt 420
coccatgacag agctaacagt cacagaaagg ggiittegea ccatgetite ctotgtgece 480
cttotttoca tocttgtett tetgocctca geegtggtes ttectotget gotggtgaga 540
atggggagga aggotgotey gotgaagaae aggagoaget ciggoiataa gaagicatct 600
attgagettt cogatgacac tgatcaggag gaggaagage cgtgtatgee gaggetttgt 660
gteogttgeg ctgagteeet ggattcagac tatgaagaga catattga 708

210> 16

211> 235

212> PRT

<213> Homo sapiens

<400> 16
et Gln Gin Arg Gly Ala Ala Gly Ser Arg Giy Cys Ala Leu Phe Pro
1 5 10 15

Leu Leu Gly Val Leu Phe Phe Gin Gly Val Tyr lie Val Phe Ser Lsu
20 25 30



Thr
Thr
Gn
Arg
Ser
Asp
Asn
130

Glu !iﬁ@%é
I
1(35

Lys L ] %g

200
Cys

Ile Asp Trp Thr Tyr Arg Pro Pro Ser Ser Ser Hi s
Val Ser 65 70 75 80 1Ile Phe H's Tyr G n Ser Phe
Tyr Pro Thr Thr Ala Gy Thr Phe 85 90 95 Arg Asp
Ile Ser Trp val Ay Asn Val Tyr Lys Gy Asp Ala
100 105 110 Ile Ser Ile Ser Asn Pro Thr 1le Lys
Asn Gy Thr Phe ger Cys 115 120 125 Al a Val Lys
Pro Pro Asp Val His Hs Asn Ile Pro Met Thr Qu

A P AL B 720,00,

Lou Val Phe (\/al Pro Ser Val Val Val Ala Lou
170 175 Lou Lou Val Arg Met Gy Arg Lys Ala Ala

8 gSer Ay Tyr
EV'T %é*”fﬁgrgﬁrA 2$p§%}éﬁé§9k§2 Thr Asp 195
205 Gn u Gu Qu u Ala Cys Met Ala Arg Lau
Val Arg Cys Ala 210 215 220 26 G u Cys Lau Asp

Arti

Thr 1|§§qﬂ"f‘?p°817y15r ?rzegi’rgl\ﬁ o 5 se igys%r H?sth 3305835 <210> 17

| Ci aly <220> <223>

pri mer <4 0> 17 gtgactttgc agtgccagaa 20 <210> 18

<211> 20 <212> DNA <213> Artificial

|te Phe His Tyr Gin Ser Phe Gin Tyr Pro Thr Thr Ala Gly Thr Phe
85 90 95

Arg Asp Arg 11e Ser Trp Val Gly Asn Val Tyr Lys Gly Asp Ala Ser
100 105 110

{le Ser Ile Ser Asn Pro Thr lle Lys Asp Asn Gly Thr Phe Ser Cys
115 120 125

Ala Val Lys Asn Pro Pro Asp Val His His Asn ile Pro Met Thr Glu
130 135 140

teu Thr Val Thr Glu Arg Gly Phe Gly Thr Met Leu Ser Ser Val Ala
145 150 155 160

teu Leu Ser fle Leu Val Phe Vai Pro Ser Ata Val Val Val Ala Leu
165 170 {75

Leu Leu Val Arg Met Giy Arg Lys Ala Ata Giy Leu Lys Lys Arg Ser
180 185 190

Arg Ser Gly Tyr Lys Lys Ser Ser [le Glu Val Ser Asp Asp Thr Asp
195 200 205

Gin Glu Giu Giu Glu Ala Cys Met Ala Arg Leu Cys Val Arg Cys Ala
210 215 220



<220> <223> primer <400> 18 tgcacaggag ttgagtgtcc 20
<210> 19 <211> 12 <212> DNA <213> Artificial <220>
<223> prinmer <400> 19 acatcactcc gt 12 <210> 20
<211> 50 <212> DNA <213> Artificial <220> <223>
prinmer 27 <400> 20 acggagtgat gtccgtcgac gtatctctgc
gttgatactt cagcgtagct 50 <210> 21 <211> 26 <212> DNA
<213> Artificial <280> <223> primer <400> 21
agctacgctg aagtatcaac gcagag 26 <210> 22 <211> 24

g;g Cv@m:&sm gzﬁin@&w@whﬁ &iral  <220> <223> priner

10> 17

Q211> 20

<212> DNA

213> Artificial

220>
{223> oprimer

400> 17
gtgactties agtgccagaa 20

<210> 18

211> 20

<212> DNA

<213> Artificial

<220>
223> primer

<400> 18
tpcacaggag tigagtegtce 20

210> 19

\CASDINR Vi

<212> DNA

213> Artificial

220>
223> primer

400> 19
acatcactec gt 12

210> 20
211> 50
<212> DNA
<213> Artificial

{2202
€223> primer



<400> 22 cttctggcac tgcagagtca ccct 24 <210> 23 <211>
24 <212> DNA <213> Artificial <220> <223> priner
<400> 23 ggagagtaca cctgtgaata ctac 24 <210> 24 <211>
26 <212> DNA <213> Artificial <220> <223> priner 28
<400> 24 gt at caacgc agagat acgt cgacgg 26 <210> 25
<211> 24 <212> DNA _<213> Artificial <220> <223>
prinmer <400> 25 tccgcctgcg gtcactgtac ccct 24 <210>
2 <211> 30 <212> DNA <213> Artificial <220> <223>

<4000
< >
acggaﬁgatnetccgtcgéalggtatc%gtgcc:tg ’tga cagc%%agctcccccc acat g&t tte 30

<210 21

211> 26

<212> DNA

213> Mrtificial

220>
{223> primer

<400> 21
agctacgetg aagtatcaac gcagag 26

Qi 22

Q211> 24

<212> DNA

213> Artificial

Q00
223> primer

<400> 22
cttetggeac tgcagagtea coct 24

210> 23

21> 24

<212> DNA

<213> Artificial

220>
<223>  primer

<400> 23
ggagagtaca cctgtraata ctac 24

210> 24
211> 26
<212> DNA
<213> Artificial

{2205
223> primer



<400>

<210> 27 <211> 24

<212> DNA <213> Artificial <220>

<223> prinmer <400> 27 gctgatagta gacctgctga agac 24

<210> 28 <211> 23

<212> DNA <213> Artifici al <220>

<223> primer 29 <400> 28 gtccagatat gtccaggcct ctg 23

<210> 29 <211> 23

<212> DNA <213> Artificial <220>

<223> prinmer <400> 29 ttcagttatt ttaccagggt tta 23
<210> 30 <211> 20 <B12> DNA <213> Artificial <220>
<223> primer <400> 30 tctgtgatag acaaccatct 20 <210>

344 <211> 20

giatcaacge agagatacgt cgacgg

<2105
Qe
<212>
213

<2205
<223>

<400>

25

24

DINA
Artificial

primer

25

tecacctgeg gicactgtac coot

210>
20
Q21
2D

220>
223>

<400>

26

30

DNA
Artificial

primer

26

ctacagaaaa goatccccoe acatecttte

210>
Qi
212>
<2

220>
<223

<400>

27

24

DNA
Artificial

primer

21

gotpatagta gaccigetga agac

210
Q211
\VAY g
213>

<220>
Q223

28

23

DNA
Artificial

primer

26

24

30

24



<212> DNA <213> Artificial <220> <223> prinmer <400>
31 gtcattgtac ccggggtctt 20 <210> 32 <211> 26 <212>
DNA <213> Artificial <220> <223> priner 30 <400> 32
at gacagaag gctacactgt ggataa 26 <210> 33 <211> 20
<212> DNA <213> Artificial <220> <223> prinmer <400>
33 tcatttttct cctggggcac 20 <210> 34 <211> 21 <212>
DNA <213> Artificia <220> <223> primer <400> 34
qm»EE%ftctgtg atagatgcaa g 21 <210> 35 <211> 20 <212>

gtecagata gtét,za%g’cit 'g‘[gl ificial 23

210> 29

1 23

<212> DNA

13> Artificial

Q20>
£223> primer

400> 29
ttcagttatt ttaccaggegt tia 23

<210> 30

Q2> 20

<212> DNA

<213> Artificial

{220>
{223>  primer

<400> 30
tetgtegatag acaaccatct 20

Q210> 3

L1> 20

<212> DNA

213> Artificial

{2205
223> primer

400> 31
gtoattetac cogpggictt 20

Q2 32

<2i1> 26

<212> DNA

213> Artificiat

220>
{223> primer



<220> <223> primer <400> 35 gtcattgtac ccggggtctt 20
<210> 36 <211> 39 <212> DNA <213> Artificial <220>
<223> primer 31 <400> 36 cgcgtcgacg ccaccat gat
ctctaggctc ctttccectt 39 <210> 37 <211> 36 <212> DNA
<213> Artificial <220> <223> prinmer <400> 37
gcgggcggcc gcttaccag% gtttatttgg agacag 36 <210> 38
<211> 39 <212> DNA“"<213> Artificial <220> <223>
primer <400> 38 cgcggcggcc gcattatcca cagtgtagcc

<40°>ti‘?ctg%tcat 39  <210> 39 <211> 33 <212> DNA ,<213>

atgac%g?qgi

<2100
Q2
212
2L

<220
223>

<400>

Faepcift B850 <223> pri mer

33

20

DNA
Artificial

primer

KK]

tcatitttet coctggegcac 20

{2100
Q11>
AN
213

220>
223>

<400>

34

21

DNA
Artificial

primer

34

gatctetgte atagatgcaa g 21

210
21
<212>
Q213

<220>
{223

<400>

35

20

DNA
Artificial

primer

35

gteattgtac cogeggtett 20

<210>
<21
L2
213>

<220>
<223

36

39

DNA
Artificial

primer



<400> 39 cgcctcgagc tgggagagcc gcagctctgc tat 33
<210> 40 <211> 36 <212> DNA <213> Artificial <220>
<223> primer 32 <400> 40 gcgggcggcc gcctact ggg
gtggtttctc atgctt 36 <210> 41 <211> 33 <212> DNA
<213> Artificial <220> <223> prinmer <400> 41
cgcgtcgacc agacat cgge, aggttcctge tcc 33 <210> 42
<211> 36 <212> DNA <213> Artificial <220> <223>
<ooPiE Mer  <400> 42 gggggcggcgggctgigccEﬁwfgcgaggcat
< > < > < >
ﬁmﬂ%%%??%g%gatCﬁ%%ﬁg%é§§%éﬁgriner <400> 43 cgégtcgact
taagt cccgt acaggcccag agt 33

210> 37

211> 36

<212> DNA

<213> Artificial

Q220>
223> primer

<400> 37
geggpcgges gottaccagg gtitattige agacag 36

<210> 38

211> 39

<212> DNA

213> Artificial

{2200
{223> primer

<400> 38
cgogeoegec geattatoca cagtetagee tictgteat 39

210> 39

211> 33

212> DNA

<213> Artificial

220>
{223> primer

<400> 39
cgcctopage tgpgagagec geagoetctge tat 33

<210> 40

211> 36

<212> DNA

213> Artificial

{2200
223> primer



<400>

gogeggeggee goctacipgee gigptt

210>
Qi
212>
APARY

220>
<223

<400>

<210> 44 <211> 36 <212> DNA <213> Artificial <220>
<223> prinmer 33 <400> 44 gcgggcggcc gctcatct gt
aatattgcct ctgtgt 36 <210> 45 <211> 24 <212> DNA
<213> Artificial <220> <223> primer <400> 45

t gt gaat act acagaaaagc atcc 24 <210> 46 <211> 24

<212> DNA <213> Artificial <220> <223> prinmer <400>
46 tccacctgcg gtcact§tac ccct 24 <210> 47 <211> 24
<212> DNA <213> Artificial <220> <223> prinmer <400>

470 cttctggcac tgcagagtca ccct 24 <210> 48 <211> 24
%ctc atgett 36

41

33

DNA
Artificial

primer

41

cgogtogace agacategee aggiicctge toe 33

<210
{211
2N
Qi3>

<220>
223>

<400>

42

36

DNA
Artificial

primer

42

gogegegeoe gotcagectc tgecaggoat gttgat 36

210
211>
212>
LPARY

<220>
{2237

<400>

43

33

DNA
Artificial

primer

43

cgogtegact taagtccegt acaggoccag agt 33

<2102
Q1
A%
N2 K

<2202
<2235

44

36

DNA
Artificial

primer



<400>

gcgggc< écog?:tt%%ctgg‘a]t?ttgét cfgtg;g> DNA

210>
L2117
212>
<213>

<220>
223>

<400>

<212> DNA <213> Artificial
<400> 48 ggagagtaca cctgtgaata ctac 24
24 <212> DNA <213> Artificial <220>
<400> 49 tgtgaatact acagaaaagc atcc 24
24 <212> DNA <213> Artificial <220>
<400> 50 tccacctgcg gtcactgtac ccct 24
39 <212> DNA <213> Artificial <220>

<220> <223> priner 34

<210> 49 <211>

<223> priner

<210> 50 <211>

<223> priner

<210> 51 <211>

<223> priner

Z§QO> 51 cgcgtcgacg ccaccatgat ccctaagctg ctttccctc 39

45

24

DNA
Artiticial

primer

45

tgtgaatact acagaaaagc ateo

210>
Q211>
212>
<213>

220>
223>

<400>

46

24

DNA
Artificial

primer

46

teccacetgog gioactgtac coct

<210
211>
212>
<213

<220>
223>

<400>

47

24

DNA
Artificial

primer

47

cttotggeac tgcagagica coot

<2i0>
<2HS
<22
<213

<220>
<223>

48

24

DNA
Artificial

nrimer

<213> Artifichal

24

24

24



<220> <223> prinmer 35
gctacccttg gcagc 35
<213> Artificial <22

gcgggcggcc gcacccaggg agtagttgct cgatgt 36

<211> 20 <212> DNA

pri mer

<211> 20 <212> DNA %4

primer <400> 55 gagc
400> % 1> 39 <212> DNA

ggaga%§ﬁqanggthgaata ctac

210>
2T
N
Q1P

49

24

DNA
Artificial

<220>
223> primer

<400> 49

tgtgaatact acagaaaage atcce

Q10
211>
Q12>
213>

50

24

DNA
Artificial

<2207
223> primer

<400> 50

tccaccipeeg gteastegtac coct

51

39

DNA
Artificial

Q10
Q1%
<212>
<213

2205
{223> primer

<400> b1

<400> 52 cgcgcg
<210> 53 <211> 36
0> <223> priner

<213> Artificial

<400> 54 cagctggcaa gaggaacagt

<213> Artificial
atcggc acttatctcc
<213> Artificial

cgogtogacg ccaccatzgat ccctaapgetg cttteccte

<21
<212
2§D
(VAR

52

35

DNA
Artificial

<220>

223> primer

gccg cctagcgceat
<212> DNA

<400> 53

<210> 54
<220>-<223>
20 <210> 55
<220> <223>
20 <210> 56
<22054<223>

24

24

39



<400>

36 <400> 56 cgcgtcgacg ccaccatgca gctggcaaga
ggaacagta 39 <210> 57 <211> 36 <212> DNA <213>
Artificial <220> <223> primer <400> 57 gcgggcggcc
gctcagtacg cctcttcttc gtagtc 36 <210> 58 <211> 39
<212> DNA <213> Artificial <220> <223> prinmer <400>
58 cgcgtcgacg ccaccaggca gcagagagga gcagctgga 39
<210> 59 <211> 36 <212> DNA <213> Artificial <220>
<223> prinmer <400> 59 gcgggcggcc gctcaatatg

cgcgc%éﬁrcé: Ecttg&%t%t %Eﬁ%&%tg‘?’&agc 35

<2107
<211
212>
213>

220>
273>

400>

53

36

DNA
Artificial

primer

53

goggecggee goacccageg agtagitget cgatgt 36

210>
Q2
212>
Q213

220>

54

20

DNA
Artificial

(223> primer

<400> 54
cageiggeaa gaggaacagt 20

<2100

55

21> 20
<212> DNA
213> Artificial

€220

€223> primer

<400> 55
gagcatcgge acttatetee 20

210> 56
21139
<212> DNA
213> Artificial

220>

{223> primer



<400>

36

56

cgcgtegace ccaccatgca gotggcaaga ggaacagta

<2102
<1
212>
<2135

<220>
Q223>

<4007

57

36

DNA
Artificial

primer

57

gogggoggee gotoagtace cotottette gtagte

<2105
e
<212
<213

<2207
Q23

<400>

58

39

DNA
Artificial

primer

58

cgegtogace ccaccatgea gcagagagga goagetgga

210>
Qi
WA Vb
<213

220>
223>

<400>

59

36

DNA
Artificial

primer

59

goegepogecs gotcaataty tetettcata gietga

39

36

39

36



