| 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 cell adhesion nolecule that is expressed on dendritic cells derived
from bone marrow and a gene thereof, and a ligand for the adhesion 10

nol ecul e (receptor) that is expressed on T cells and a gene thereof. The
present invention also relates toSEGHTOAdPNagai nst the adhesi on nol ecul e
or the ligand and a use thereof. Moreover, the present invention also

relates to ear-ggleenMESIRY haot Bsing ptmmm@@mmmmmmaaﬁw ound

Art [0002] In recent years, @ng en reported that a nolecule
cloned as a dendrltlc cell activator %h iS expressed on T cells is 20 a
mai n cyto |n % regglgglng differentiation of osteoclasts (Yasuda, H., et
al . (1998 Sci USA 95: 3597-3602). Thus, it has been

clarified tha[tﬂm)l} mmune systemis closely associated with bone netabolism

[ 0003] 25Studies in,requlatian .of bone net
systemregul ati ng % cmeesserﬁav'éwre Kl yr %28?639603/ Z egfgﬁgpesmn
t ransduct i on rasémuilat Batnis bxpegssexd |0®hdehdaninaaa:elliasdedvéﬁeﬁrem itmtieon has

al so been cl ﬁf’?“m 2h3004] ﬁé:gfh §| as? %g’ﬁWcF%lrethé'V%ﬁ drﬂas been

osteocl ast d erentiati on, o socl ated réecepto
known. | &0hagmpieat|cepercantord hate is h@w@(s&ld oy dn Geksu eyl (ﬁ)lﬂﬂﬂﬁl i ke

receptor, V‘h'ﬂh@ré&assﬂ%ab?@séﬁﬁ thBﬁtﬂBCrRya@Ba'r@!a%% Eéaﬁﬁmatr&ﬂ?o@ gnal to

phosphol i paseq\&nw ahan M 35 rm}e ule rtthe I‘Rgng aarllél Kim N. al .

(2002) 3 Exp $54 ezg@hggg;n melecule o g a use thereof
Moreover, the present invention also relates to a screening
method using the adhesion molecule.

15
Background Art
[0002]

In recent years, it has been reported that a molecule
cloned as a dendritic cell activator that is expressed on T cells is

20 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]

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

[0004]

30 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 and transmits a signal to phospholipase Cy via an ITAM

35  motif of the FcRy chain (Kim, N., et al. (2002) J Exp Med 195:
201-209).




[ 0005] In addition, various interactions such as CD80O CD28,

CDA0 CD40L or | CAML- LFA1 have been reported for nolecules that are
expressed on dendritic cells and adhere to a T cell so as 5 to be invol ved
in an interaction regarding an i mmune re&ponse between T cells and
dendritic cell s Surrmary of the Invention [0006] 10The present inventors
have identifi ene that is specifically expressed on dendritic cells
derived from one rrow by a subtraction nmethod. Al so, the inventors have
found that a protei b eRddiéenbyvarieusf frtereetionseduganesbiGRIB0tEDISe FcRy
chai n consti t Wthag-EtHaol 95 1EPeRi OFA L I'!?évee)b%r ?bBBrl‘#’rﬂt %rtrﬂﬁllefcules

af orenenti onec% {:Ot einis enganceeﬁﬁ stl nu ritic cells

are activated Bg BE BIAPSEreN dendriic gaft ﬁsa"tcbaﬁh@f'ﬁftgr%ﬁéﬁﬂlcﬁ%as
protein, that tbh@eafwbmtmcmdn@é@teaom h@gd@:hgnshu%@n%@%ﬁbbﬁget0 aT
cell, and t ha n ant G‘g% aaa st the af or enentioned protein has a

t her apeutic e (‘9’te6'n g I§I046U8d arthritis model that is a

di sease npdel of rheumat 0| d arthritis. The inventors have further

identified a 98 ﬂ fR t he af orenentioned protein, which is
expressed on vention is based on these findings. 25
[ 0007] [@ﬁ@ﬁﬂresent i nvention provides a nenbrane or secretory

t ei fi
DroCeLn, S0R" 511 SIS BPLBEeCIcHRgHenss, B (RN @nSPUOR
SEQ ID NO 4, S8e !@llyo xpressed SED ApNNGtia wﬂ%hdemedu fsomnebonenor e

conservative Sﬁu@fﬂ)w L&w O@Ss(lbﬁ’fa%h%f URELR&ES e”&%ot Otﬁ’é ﬁa\)%?ﬁ\tﬁks PhaLE! ”Tﬁf a

first enbodi th t

ot Bkl A RREI STy by Shseresisabopdidene binded 11 om

thet fol | owi ngtéithe FcRY cr(amls)ormt@h.(tm@ éhbeI}g?E rrtéf:égtoﬂ’ Eth@tr@;@'ph%s%n? ”0\(/6|)
rotein ofca cording,to rese vent | on i
g nenbran{e or%?%@ge?@?’?nﬁr&'% r?%ﬂrkf%s thﬁ’é'cﬁﬂl ?152 L%% at'gé@lﬁ'éné' abf SEQ
ID NO 10; (|d|eyldattmcemilanere)ra(_$eca’cedoby pnbibeidy oho st lindnptinselisanoanm no 5
aci d sequenceth k() 5:’ hﬁof‘étg '(Eﬁo%'i' nCNeRRE fle 'H?B?er%@nggqrgesd dﬁro Eined to

i nserted, substltute or (5ne Oor nore ani no
one or both ohaénésfuﬁmonhﬂﬁﬁd@ﬂmdq anhal Igelipgandatieat aro antphodei n

consi sting of ab'&%ﬂﬂﬂ@a@&#&néﬁﬁ%ﬁ%@ %tﬁ@d@a@er&?egﬂgﬁﬁé%@ ﬁ?' gerrbr ane

or secret éy pr tein wh I's encoded nucl eo ybri di zes

under str geFrP egRa dt@*'ﬁ BS’ISyn'UBFijtﬁtﬁi WRi 8h désrastesmastelagfno aci d
sequence of SEReLMAYCId 18rthaitik. V\hfl’nfé ipvéniiasi ARak! fuRALE VRIGTHiLD &

protein consi ate'nrég c}f ath[?gaarrxrc'i n?oracéhe %{%rr]r?gnt?zmeg prote'e\tlg %vonic%nqs
expressed on T cells. The present invention is based on these
findings.
25  [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
30 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
35 protein selected from the following (i), (i), (ili)) and (iv)
(hereinafter referred to as a novel protein of a second



15 (iv) a nmenbrane or secretory protein which conprises an am no acid
sequence having 90% or nore identity with the am no acid sequence of SEQ ID
NO 10, and which is functionally equivalent to a protein consisting of the
am no acid sequence of SEQ ID NO 10. 2Q [0009] The present

i nvention provides a pol ynucl eoti de encodi ng the novel proteins of the

f t d nb d t tion. [0010
25The pr esentABRERYFoh Sree B0t a8 breSshST0BPEEBM: cet ect od 1 om the
followi ng (v)i) &vinembrand canslectnﬂtnr\y prote)n gopup s &bei A@ivomwidsi ng t he

nucl eoti de s o) (vi) a polynucl eotide which conprises
a nucl eoti degg ggg‘ﬁge‘;fo%?o@ggg 9 in which one or nore nucl eoti des

are insertedf{ii3@ererdragecdr ééﬁé‘t@d)" proteihia vehichoFeMitseoeNd@diBPe added

to one of 5boildlsfitheeif YLLCRDENENIED in TARIABACOLT SHVTE! SfindI O ei n
functionally equival ent to a protein consi S\‘,@ﬁe% the am no acid sequence
of SEQID NOaclfb; age(ippeyted, ﬂmtégt‘?'ﬂge n q{yBPFcﬁr BOIEABY St ri ngent

condi ti ons Wglchd 9 ap@laued @@tdrcl@oemh of @gdfsh@mmﬁmohl:slefunétxeequ';mce of
SEQ ID NO 9, and which e Lane .o se

functi onal | y S9&UYHLQNEKO ?op'%&ﬁ%tcé’l”ﬁ 'ﬁ%."é’t‘i*}?g ' Oﬁé&épnf%éﬁggcﬁ Pequence

of SEQ I D NOSE®;IDaNd: 10f(viii) a polynucl eotide which has 90% or nore

DN Yl i), A ORI A8 PrOSa CATRT bR NS WA o8 kiieadBduBYCS of SEQ

rane’ of Secretory unctional ly
equi val ent t @odypuotesitite oviicst hmgrtﬁﬁl’@ﬁeﬂwﬁm@tr&%@@ﬂgéf@h"éh’d@nﬁftOSEQ | D NO.

10. [0011] 1QiHh t thothe t
rorbrane or SRR B0oty ot o £ CORen T b R Ae (e A, %M@x?ﬂasﬁ? (xi)

rotein se
and (xii) (héPeilar té@ art ayhisial sy fyaetdonally t gagyvae (aTP"O ein
cel | -inter aCtdo@&rs‘i‘FMt;\tﬁtﬂH’égaRﬁﬁ@pé@iﬁ @ém%’ﬁt@ldﬂ :mlm N@ow Mnd and a

functional, fragment thereof (hereinpafter { an_ ant.i body of a
first enb8di fb¥h 2JEEHPRIGNRE O %%eﬁ?@égﬁ? C?'HvéVﬁl'F%rﬁ‘)me'éfﬁ]a“ aming 3
menbr ane or wdi @e@merma)heIVMQQm)% s npordddantity withdtheegoeimoeaoid SEQ | D

% iz SEQ IR sequende §Fgé(?15q\lo6 180 aﬁwh?ct'\\'% fﬁncﬁ'c:ﬁ?ah? é&nv%@er‘?tr SEQID
to a protein consisting of the amino acid sequence of SEQ ID
NO: 10.
20 {0009]

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

[0010]

25 The present invention also provides a polynucleotide
selected from the following (v), (vi), (vil) and (viii):
(v) a polynucleotide comprising the nucleotide sequence of SEQ
1D NO: 9;
(vi) a polynucleotide which comprises a nucleotide sequence of

30 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;

35 (vii) a polynucleotide which hybridizes under stringent
conditions with a polynucleotide comprising the nucleotide



(x) a nmenbrane or secretory protein which conprises an am no acid sequence
of SEQIDNO 2, SEQIDNGO 4, SEQID NGO 6, SEQID NGO 8, SEQID NGO 10 or
SEQ ID NO 12 in which one or nore amino acids are inserted, substituted or
del eted, or one or 25 nore am no acids are added to one or both of ends,
and which is functionally equivalent to 4 protein consisting of the am no
acid sequence of SEQID NGO 2, SEQIDNO 4, SEQID NGO 6, SEQID NO 8,
SEQ I'D NO 105@Qu§E@el@f E@Q 1D, NO: Oxignda wieichr aneodes seonetdngnpr ot ei n

which is enco i ent
condi tions togggﬁeg% u%met%fn %&h%@hIlgngﬁhf\@ﬁeﬁ%?g#r{fr%ggﬂp%g)gaﬁstt[]@gof SEQ
ID NO 2, gEQothN@MnosEﬁylslan@noe ofSEEQ IDND: 8,0;sE@i| D NO 10 or SFQ IhD
NGO 12, an S e of the
i no-act d sequice: BPHZEo!RRAHEY WY Raga s of, Mighe E%fft%%ﬁ%“&gsm D
NO 8, SEQI medynme@tl@E@on@mnmzheaﬁud@te i seqHeRehran &R Hicretory
protei n whi ch GOy | $8% aPhRN ’é?xc%%l'e@ §9WaHéVbﬁgs&9”ét9Fy Ewaeeﬂﬂenti ty

with the am nqQ aci sequence }) (% I\P I D, NO 6,
SEQ ID NO 8, fepesippali eqwve e@E@ mpn@e@zcorsma IRMi ¥hthe amHR @il | y
equi val ent t ogsagbedlkel ¢f SEOSIStNOY 198, the ami no aci d sequence of SEQ I D NO
2, SEQ I D NO 6 EEQIDNO 6, SEQID NGO 8, SEQID NO 10 or SEQ ID NO
12. [0013] Thé Bfl ent invention provides a novel ligand protein that 10 is
a ligand 10r the novhk mreskeinnaenbiod algotpraméearaasamtthcmeagiaumt ahich is

| ected f f t
cocasi onal |y TR BaerBr S ciéidsyordeeletocibh 8 (bl toll W IR UL on
i nvention or &xJTARMI) FTARMKIIY Jheapinafeeri w,tcasasn@idm refeiradotei as a
conpri sing thegx anaﬁiﬂlﬁ%ﬁﬁﬁgj %tl%%@ﬂ J&Q&% Oénsméigdl\'gemﬁ 14 or

(xiv) a protein whi am no ence of
SEQ ID NO 16 nrﬁtw)e@rtshé fomn chipnal afm%emotshedﬁe Kh@é?tf\%tefsu%fﬁfr%t ed or

del eted, @5 Ong £ aAD4RIBIHYDRSIFASE 2PnBbGirAdAEG ctording &5 thetgreabnends,
and which i s functjonally equivalent to a protein consisting of the am no

aci d sequence 'BYCREGWD NO 14 or SEQ ID NO. 16; (xv) a protein which is
encoded by a pgoloy]cl eoti de which hybridi zes under stringent conditions to

a pol ynucl eot i ncodes (o] LD NO 14
o PSED 1D Nor 180" hangReS 07 sk RsRlY | Br 85 SR Bootg ottt
consi sting of admb mmmmloﬂ %@uﬁ?ﬂd\&)ofz SEEQ DONEO: 14, &‘ECSEQ NDNG, 16;
and (xvi ence having 30 70%
or nore |2 t Rl\qqhe am oblagi%(si E@eogre%nggggﬁé QL(ill.}) NO 14 or SEQ ID
NO 16, and A |raerrthf@ﬂeoﬂa|9te§zre@ma!rcet@ﬂnt%h'&hp%mrrﬁ%ﬁeu 8fiRg of the
am no aci d sequencedf erﬁ'%.Qo'f% 10N OY ZSEQEUEIUQ\JOIM Lcml}‘tb $FIhe present
i nventi on prow des aé‘@?‘rt §nucl eot| ﬂ% e%odlgg e 8v ah protei n
according to tHeR or SEQ 12 |n ich'one or
more amino acids are inserted, substituted or deleted, or one or
25 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
30 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
35 NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO:
10 or SEQ ID NO: 12; and



6 [0015] The present invention also provides a pol ynucl eoti de
selected fromthe following (xvii), (xviii), (xix) and (xx): (xvii) a
pol ynucl eoti de conprising the nucl eotide sequence of 5 SEQ I D NO 13 or SEQ
ID NO 15; (xviii) a polynucleotide whisSch conprises a nucl eoti de sequence
of SEQID NO 13 or SEQID NGO 15 in which one or nore nucl eotides are

i nserted, subst.it r I : I i .added to
one or both g?(li'gnéjdgﬁ&gg’éag iﬁlgggfeﬁﬁgﬁﬁg?%'%ﬁgﬁ#@ﬁﬁ@%?%ﬁ% F‘;ﬁ“ggm val ent
to a protein afsigpianreohavieg d%ooadndre édeetity withdhe PDING adid or SEQ
ID NO 16; ofderfe I%%Ig'ﬁ?tﬁ@.e Mhieh PpbRidi ZeSppdes NG ig)9se
conditions wt q@zf poelognuc otide comnpri g ng. the n%gl%@%gi de 15 sequgnce of

SEQ ID NO 13DbMNGE®I (55 IR5NQind Qe PFEACHAN t BPH YUHER Bnal 1y
equi val en t FuacPloPlalliyneganalisht 18 &fprofeirrrbheistmg ofamueennsinefl aGdQ 1 D NO

14 or SEQID NO 16; a ( I cleotid i s 70%.ar nore
identity wit ﬁ%%dﬁopg%ﬁge@ |N);é) gn%&f%?ﬂg“ﬁm‘*n%ﬁ@oﬁd@se%uéﬁ@e of SEQ
| D NO 13 or 1$EQCGDSNGEQ@SD Mt Wi ehSefrodedOa 1rotein functionally

equi val ent t 1p%]8t ein consisting of the am no acid sequence of SEQ I D NO
14 or SEQ I D™NG . [0016] 25The present invention provides an anti body

agai nst the novel Mhgaptegamdt wiverdooopdprleoatmeverégand nrobeit fvat, and a
function fr.ag r er.ei naf t i QO A5 A nt,| - of a
second e%‘?odi!%e%?qggcécﬁdﬁﬁg t?‘% t'ﬁ%\P%r eds?fgttéﬁ“%ﬁe%ﬁjrgﬁl g g% F%%l?IQ%L pr esent
i nvention prdaveasion twhidpéssetedgenfromarthaufolloning (fildedsdy) ahn agent

f0[, ibng! biti pﬂﬁ (&f@I)I (Iﬁé?@gﬂa%rp@gmé%{ﬁ)ﬁggxy @?f@@éh\@db@% wv%ﬂtiﬁgartdwe :
anti podires o efrTirs n secon e odlL nents accorailn en
i nvention 35 RIERHE} rﬁéﬁf’éaln%épht%tﬁfﬁ&r@s‘w‘t&“ rUf ér?@h&"ﬁy Z@RE‘?‘F

“anti bodi es degaid) pgoteinihe present invention"), or functional fragnments
! 15 (xiii} a protein comprising the amino acid sequence of SEQ ID
NO: 14 or SEQ ID NO: 16;
(xiv) a protein which comprises an amino acid sequence of SEQ
ID NO: 14 or SEQ ID NO: 16 in which one or more amino acids
are inserted, substituted or deleted, or one or more amino acids
20 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: 14 or SEQ ID NO: 16;
(xv) a protein which is encoded by a polynucleotide which
hybridizes under stringent conditions to a polynucleotide which
25 encodes 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; and
(xvi) a protein which comprises an amino acid sequence having
30 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}
35 The present invention provides a polynucleotide encoding
the novel ligand protein according to the present invention.



t hereof. [0018] The present invention provides the foll ow ng
screeni ng net hods. 5According to a screening nethod of a first enbodi nent
according to the present invention, there is provided a nethod for
screening for a substance that inhibits gdhesion of a T cell to a TARM
protein or a salt thereof, or a solvate thereof, which conprises the steps
of: 10 (a) coqtzf%gng aTcell with a TARM protein in the presence or
absence of a t&& ubstance; and (b) neasuring the binding activity of a T

cell to said TARM prakeigrestA0 1Ml dihes 0t pEdvidesCheeib iy urrsdgdeof a
second enbodi nent .ac ?I‘dl ng tfo t he grfse t |nv.«fw)nt|0)g:jc tae e.s provided a
net hod for scrsé%%?tﬁéjc rom Mg fodloxfag CRAD i(NiTBi &PRE RIS of a
dendritic cel [(xoii)aaspblynucieeple oconprigihgatiee t fmecleotideMsiegiuesamprifses t he
steps of: 20 ( AW ' y «f, a functional fragnent thereof
accordi ng so t%%q.g;ﬁ;}s@%ti?%)v@%z?g%bﬁah 1Ei%"’dendritic cell in the presence or
absence of a t(ayiii)s@bsohtiveieatide( whinkeasumpngeshe nwedleptide aeqiteateéon of
sai d dendriti gsC ] ¢ Nt NG d, of hi rd
enbodi ment acc%gr §Fn Itbgqfﬁ'e_ %?Qgg(rﬁggng%nﬁi%niﬁ ﬁ@re |sﬁT|Eoé'gt\9/i%Qc{ngr%ret hod
for screeni ng Tieatidgpsirgniserted, suhstfuledao slgletsd f oF wmea oF Mereeen a

TARM protein aiiftieébgdESRaréhakided @ Hd dheh6E{ . oPredd$0! Xad ewieneof
whi ch co hl ses the stce#)s of : .30 (I %‘ ﬁont acti an anti bodr¥ or a functional
fragrrentnR er SOYCOLES0P *’H&etfbﬂf%t% BUYRAYINGISTY th awpEH e FONFFENE cel |
in the presencd tie amErcacd desics¢iSSBQCED ROd (4) omsasyrimaubhe

expr essi on Ie\i ., of the FcRy chain in said dendritic cell. 35 Brief

Description of " t’he Drawings 8 [0021] Figure 1 shows the am no acid
sequences of rire BARWognesieptiia o wihimhd &¥phridihes eiimddre whdegkinte

indicates an iqgRQghebWith @ Pol ARRIELEHHE! WotnpAYIAY B WRIEHidet YPE

15 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; and
(xx) a polynucleotide which has 70% or more identity with a

20 polynucieotide 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 of the amino acid
sequence of SEQ ID NO: 14 or SEQ ID NO: 16.

[0016]

25 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).

30 [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

35 (hereinafter, both antibodies may be referred to as “antibodies
according to the present invention”), or functional fragments



5 indicates a transnenbrane region. Figure 2 shows the results
obt ai ned by anal yzing the nRNA expression of TARMin nouse tissues by

real -time PCR using prinmer set 1. Figure 3 shows the results
obt ai ned by anal yzing the 10 nRNA expredsion of TARN in various types of
cells by real-time PCR using priner set 1. Fi gure 4A shows the

structure andhafepp acid nunbers of an extracellular region used in
pr oduci ng antlj - TARN anti bodi es. Figure 4B shows the results obtained by
studyi ng the icity 15 of the aforenentioned anti body for the TARN

protein. FiTowr e rbsehovisivicheiorespidvadebt eneefd!loyvifgalsy réa&ging

expr essi on of § proteins on bone marrow derived dendritic cells.
Figure 6 shov@gﬂrﬁ Yesul ts obtai ned by anal yzi ng 20 expressi on of nouse
proteins 6n cells decbveohdg tonensrmedningusethmduoné & ifésstteembodiment Fi gure

7 shows the r I i i e S| f otein
on c-kit-positi vébg’ﬁﬁ?%ﬁﬂ’r%gﬁggé%@%& I geﬁr%elﬁggﬁ‘(’)iv&vs&fﬁgﬂ?%? S
obt ai ned by dRalISErEayinekforessswistenaehthabirdebitarndipesivsi of anl welis® | ynph

node cells by, HARMNDISERTR! O Va Std BVt HEectYreaNshRAAI toUfedr Al ARYF

expression of the nouse TARN protein. Figure 9A shows inductibn o
product i on ofCOIPPEISEsIMEsdtaRst Af'e bone marrow dendritic cells by anti- TARN

anti bodyieti mgusenfd@ui® P8 sbawwithEUuTARM motBiPdHCtHOhrekeNeE-dr from
i mmat ure bone_ ,marrow dendr i tll{ﬁ:}ﬁie s b nti- TARM anti body sti nul us.

I
Figure 10 shd>SH&E 8hdetestsubrtapchy in associated 35 with increases in
expressi on of(henessisdnARMNepbotding activity affl la Slurdedbeto s@id TARM Figure
11 shows the 6|%§EHS obt ai ned by anal yzing a conplex formation between the
nouse TARM proter'n 'and the FcRy chain by an i mmunoprecipitation nethod.
Figure 12 shd@t%e results obtained by anal yzing 5 expression of nol ecul es

bi ndi ng t he nou t.el act i . LELgure 13
shows thtégabi lity a%cgfﬁw\?ggg(?e%%%}r@%t@%hﬁgr%f ?(;eéétcg)en.dnglrjnsbeoqjﬂ%}l%rot ei n.
Fi gure 14 sh@&Sorfioitoi Bie dresgpésnygensiomhtherd is previded o me TARM

protein by arpy- seHsSEniMRMoantd badh&tnce that ihhavite ABtivhewn tdre £xternal
fi ndi ngs and hanﬁes i n . body wei ?ht over. time of a col i nduced
i R

| .agen- C
arthritis no HEwRElh O&n 2a k@ EOTARNI ht $H¥8ER hgégrt?é?écn which
adm ni st er ed.cdrmguiseslithesboyss bhie effect of adm nistering the 15 anti-nouse

TARM ant EBOdy(dt)Oc%p]%agﬁlnlga%%n'e;ﬁwgggg %?tgriﬂt;hétionai 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 cell.
[0020]

25 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:

30 (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.

35
Brief Description of the Drawings




nodel . on serum anyloid A concentrations in plasnma thereof. Fi gure
17 shows the effect of adm nistering the anti-nmouse TARM anti body to the
col l agen-i nduced arthritis nodel on anti-collagen antibody titers in plasna
thereof. 20 Figure 18 shows the resul tsgobtai ned by anal yzi ng nRNA
expression of the TARM protein in human tissues by real-time PCR Figure 19
shows the am;Mrﬂg grﬁd sequences of the human

TARMor ot ei n, PélAt heunder | i nei ndi cat esan 25 i nmunogl obulin (1g) | oop

structure region, thgurel I shores thdiaies arid sagsprksasent@yEcoomARMd t he

encl osed portian indicates sequences differe bet hTARM LOCA41864.
Fi gure 20 sho nteﬁeggﬁialqotf cﬁq\cgcsf]s\,/a\(ug r%%&%les%kn?eigﬂgr éndlcgggs tHt he
human TARM pr arenonpoghabulivhi Q)i toopfstadbesieomegfon ared | he3Mald tyye human
TARN protein by @gtés- E%ﬂsmb‘?‘gbé%@'&‘?ﬁ’ Fi gure 21A shows the results

obt ai ned by anaﬁ1 ZI'ng "expression o cules binding to the nmouse TARM
protein in nmouse cefigurgnds shevgurhie mBsshiswebtanedshy t anatwzanaethdy

anal yzi ng expigg k\oféx‘afrew%n”BHATRéMEWW%@%%O%‘%%”gQg%& ?eaigtimTe’*WFk

candi date nol ecul e in nouse cell lines by real-ti Fi gure
22A shows t he Usphegiprireepisdilrg of the nouse TARM AP chineric protein to

B300. 19 cel I's expr epigjuta WIARYvis #ricuesuRaB optansed hsy sargl zii;%Eﬂhé
i

oo, o1 85, SIRRNISeSRA S5 TR FLiRAb s abE N A Febbeny ™

bet ween human PRl ustiug @riFABMsetpIr.ot ei ns. Figure 24 shows the results
obtained by anal vz'qgfggg}éf%vwmse&ra&%@ugm FARR P SiuinBark e mouse
e

TARM protein (nB).
an extracellular region used in producing anti-TARM antibodies.
Figure 4B shows the results obtained by studying the specificity

15 of the aforementioned antibody for the TARM protein.

Figure 5 shows the results obtained by analyzing
expression of mouse proteins on bone marrow-derived dendritic
cells.

Figure 6 shows the resuits obtained by analyzing

20 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,

25 Figure 8 shows the results 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

30 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 stimuius.

Figure 10 shows increases in the FcRy chain associated

35 with increases in expression of the mouse TARM protein on the
cell surface.



Det ai | ed Description of the Invention The present invention will be
described in detail below The follow ng descriptions are given just as
exanpl es for explaining the present invention, and thus such exanples are
15 not intended to limt the present inVYention only to the enbodi ments of
the present invention. Al the technol ogical ternms, scientific terns and

technical terms usgdurd tihe $HEFENthEPLSddiksabhominkay eyt hensigrengreani ngs as
t hose general | hé‘nderstood_ t?% per sons Ekl | 1 ed i %@ﬁ tecEéu cal fltﬁl dto

whi ch the 20CprudEXt feraRo &%@f%ﬁ & BiRY¥ete A PEOHRIBA 3G thfe

pur pose of offcRyetRiniby Bg spaaidopreombiddtioantnethadd t hus they are not
intended to limt resent _.invent,i on. pr I N ti be
carried out in var%@ijé’%enf)gdisrpé)rw{, EI{]J% é’ggnft[s d‘g@%g{‘gg :‘/tsra’gmh?l%%ﬁgt

t hereof . B | eppiressiant of eheiendes binding twatkatmoscenbARM puoteiasopat ent

applicationsagﬁvggégnﬁcgu |ications cited herein are incorporated herein by
reference intheir entirefy, and can be used to carry out the present

i nvention. [0023] B@yrRo¥ai shwwsdihis ahilitypef yadtivadseti tiesysApigingses t hat
are specifi CSB'%@WL%%?QRW p#epan.tic cells derived frombone marrow,

Lypes of ©sof o ms. PN A 4otabws 1B LIRS 86 Whis Vel Yonbo siluie TE. 35 e,
B and mipt hatoase TrRIar grstedo Wydaptiotradusd MARM amtioditei n) genes, and s
Lot L 0" cor Lo Hid YA P2 oLl e (SSRLAE" HoBLALE Tla Mo 0N ponc
to the foll obioty sedgbts @vewntieres of @ cSliEgy ¢ D-iINOBcedlainitio rdode!, SBQ | D
oS and 2 2R bh BrihofsB s in SEQu) AR ectPalinfintlSFQy! O NOS: 7
Figure 16 shows the effect of administering the
15 anti-mouse TARM antibody to the collagen-induced arthritis
model on serum amyloid A concentrations in plasma thereof.

Figure 17 shows the effect of administering the
anti-mouse TARM antibody to the collagen-induced arthritis
model on anti-collagen antibody titers in plasma thereof.

20 Figure 18 shows the resuits obtained 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
25 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 celis to adhere
to the human TARM protein, and inhibition of adhesion of T cells

30 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 results obtained by
analyzing expression of the mRNA of ENSMUSGO0000035085, a

35 mTARM-L candidate molecule in mouse cell lines by real-time
PCR.,



10Among the genes that are specifically expressed on bone marrow derived
dendritic cells, which were identified in the present invention, one type
of nmenbrane protein gene can be nentioned as a human-derived gene. The
nucl eotide sequence of this gene and thej@m no acid sequence of a protein
(0025 ' S'moe 4o nugh gotlde Sequence of the gene dentified in the
i nce the nu i
present invention eﬁﬁ:%‘d'é?s 35‘& 6??8[""% S RPed i5r O ‘H92@fe55§déﬂoﬁ§et _kll_ﬁ
af orement i onedF@%MeAchrhmea'tmtrb_tanetdOBGg@.m901‘eigﬁ;h§2§f@s¢s¢:ﬁ? rﬁWﬂSﬁ«:ﬂan i g
C-term nal of g a (o] n rdin e, pres
nodi fied (for FEe'ggﬁ%?g?ébgﬁagse%ﬁ%gség&?%§ﬁgn%ﬁgﬁé'Od‘g(qef;sg%qd'gﬁ &_?Hftgo
obtain a secr eEsshg e HARNhe to-the mmncrijc_te _a"agb?f&%ebrmmmyppmMm Qi ﬁg .
according o the pr i Bye i . ,
transrrenbrgne orti g?\&tln'theergtgoiﬂoggs aghgg g%PmQ_ aﬂ%ﬁgggﬂ%’epﬁ%ﬁ_ g[0§)26]
In the present @E@&?QY bstveen buearkpndseiaise TARM-brpBUems.e ani no aci ds
are inserted, substiFfgiied on _C&Ep{ﬁ@déh@r Rddpd toh8e rlt&)tegngiosfzqﬁgs and

"one or nore nucleotides are inserted, substituted or de e or
nore nucl eot | M“Q?%%d%ﬁ”?%ﬂ offé UM HAREn@sotesamnd Hive theuse

modi fi cati on WasRideprotedt (ive3h.out according to vveI | - kpown t echni cal et hods
35 such ag Sit -Oﬁgect ed nutagenesis, or by substitution of a plurality
nunber of grri r@ '}ds or nucleotides to an extent of 12 being naturally

gener at ed. ThWM@M*MOti des to be WD?i fi16d ][YE?’t Eg,r
for exanple, 1 to 3 p . . e e y .
nor e prg}?erabl 1 tghg, bg‘%l%érgtgr'%(\(%ﬁ‘lﬂapl@“;’);@% eq%{oq? %Fg{:' %%taj?[tb%?ﬂ

The nodified dfishofdawing:qdeswéntiians peetergivey Hestnasneranagied Sequence
Caeeduarye, SRR tes oker @ MBRAICRRL 1 buck, ol are
1% not intended to limit the present invention only to the
embodiments of the present invention. All the technological
terms, scientific terms and technical terms used in the present
specification have the same meanings as those generally
understood by persons skilled in the technica! field to which the
20 present invention pertains. Such terms are used for the
purpose 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
25 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]
30 [Novel proteins and polynucleotides]

Among genes that are specifically expressed on dendritic
celis 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,

35 m2, m3 and m4 that are membrane-bound protein (membrane
protein) genes, and s1 that is a secretory-type protein



The nodified nucl eotide sequence can preferably be a nucl eoti de sequence
havi ng one or nore (for exanple, one to several, or 1, 2, 3 or 4) nutations
whi ch do not affect the functions of a protein consisting of the am no acid
sequence of 15 SEQ ID NGO 10. [0029] 11 In the present specification,
the term "conservative substitution" neans that one or nore am no acid

resi dues are titute i t\h er ] i m ) aci esi dues,
20 such that (?ﬁg'%tgﬁi‘zt‘?%ﬁg@f gghér‘ ot@ﬁwéfﬁééﬁgés%%@é}g&aﬁaﬁﬁdﬂﬁo MPi ed.
Exanpl es of suith sensensed iofe ssghstsafipriven darcespien g etlovdng

hydr ophobi ¢ regh due.d 5, ituted with another hydrophobic residue and a
case where a“certain polar residue is substituted with another polar

resi due havi Mylt heSESMEDN@Str1 £ @l dHarge. For every type of amino acids,
functionakly gbm | gE@IbNQO8C fishipch can be substituted in such a manner
are known in the preséent technjcal, field. Exanples of nonpol ar

(hydr ophobi c)mén‘i ngE&?BsNg%éI%@é‘chﬁani ne, valine, isoleucine, |eucine,
proline, tryphaphagr@hpnyd:anigrel 6and rnet hi oni ne. 30 Exanpl es of polar
(neutral) am no acj LQc > glycine, serine, threonine, tyrosine,

gl utam ne, aspar agﬁ?f@ llén'gts S?er}{%% Exanpl es of positively charged (basic)
am no aci ds ife€i24de argi nine, histidine, and |ysine. Exanples of negatively
char ged cidic) am i dS Al It C.@Cl ) id. 35
10030 18 t0 hybr [oRd i 0EREs e SR ety A, BRDraLISEF Kol

condi tions. $patiowuldtivedt Hendridin ¢rllaxavpichf veeres igenyifiad et itde havi ng

at | east 70% k a 9 &epRytaferadly Ep nor e,
further nore Iﬁr%gggFggl\/%ngfog{d(fé% rée,q{fsﬁ%lgllﬁbfrgﬁt h%r %@ﬁ# ef er aot{))%;/ 95% or

more, parti cunNgpEipnNedepsrahiumagegerivig 6engnd s Nus BI&AWEY%Cor nor e

identity wthhtfiist@sgetamy¢heosiflaosgdesegquenbenfsachrotdantdrics ded

cal cul at ﬁg usi ng .a defaul t r(l nitializati on)ma@t rgg:t honp) ijé{ search

sof t war e 1ucYas EASHRN L NST, a8y SOV {]: r ne'f h.” EAZYm Y164, 765

(1988)]. In addpeictively.he term "under stringent conditions" neans

condi tions \MII%r idy a reaction is carried out in a hybridization buffer that
I

can be como ed by persons skilled in the art, at a tenperature of 40C
to 70C, and pref er &hge 0@ ruudsatidandeqhenceact itbe gBngr ddrietified trhen

washed with i ol; UL, ! alt n iHan af 300
ol 1L, and oS deerits dHUERRGNE e fodests) SORAEThEALIURY B Prote |
concent r a0 orenead ek baphie gfestrapntid) et gen ety ensitnt BRLIRRE | RIVERI of a

probe used. My epvgberdt@(li tirgbsirf,or TRshiMgefhendIr affuaheobhaimethiy 20
hybridi zati on c DS, an

n,be 0.2 gr 2 C, 0.1% d a tenperature of 20C to
650 1t 1s pauotRin agcdidlgnithe tBE: IRTSSADTCHVETHBS 1§ NGHIEED: Ho8hey) o
mld conditi ansartbbyy Byrdeigenny h b?a_nmkénmmn@ poerienkesaidsht@ obabin .
concentration, or_a_tenper re appli i S .
hybri di zaté i orf aﬁeffggﬁ%%e‘;rg’ig%deﬁgﬁ ?‘&ggé]'B%ﬁg%‘hﬂ%ﬁ@%ﬁ%ﬁé@ 0. 1%
SDS B& usmntoadirmg grresens hnveintieon (hirghddia exawaple, f ,
and 3% SSC" QuIHESES AR 8% 3 T BT T |V 1GECY
wash buffer). he otﬁ@r 'ang, V\ﬁeﬁ §Udh a'aiTTérence 1s made WI?% a
t enper at ur e, TAEBOLEHIPOTat@INe of 68C is applied in the case of high

stringency, qdggerature of 42C is applied in the case of noderate
stringency, and a roomtenperature (20C to 25C) is applied in the case of

| ow stringency. |nl8ltheneresest sPeeH afdenr, ik ¢ &SSHN Ty e Bhrri ed
out in 033 X moke Snlfo ABds3Ird AL ed ) soeRreitated tited Pleeedy biri giged i on is
carried out under the 14 sa condj tions,as those for .
hybri di zatio#.ol—%e?f both of ends” and “cne of more nucieotides 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
35 such as site-directed mutagenesis, or by substitution of a

plurality number of amino acids or nucleotides to an extent of



hybridi zati on and pre-washing are not always carried out under the same
conditions. [0032] 5Hybridization can be carried out in accordance with a
known nmethod. In the case of using a commercially available library,
hybri di zati on can be carried out accordi to the nmethod described in
instructions included therewth. [0033]'@%In the present specification, the
term"identity" (occasionally referred to as "honol ogy") regarding am no
aci d sequencedeand natliedly dgesepiedces Tieansumiberdedr eeniofo cajidsi dence

bet th d

ot veen e SO e B YT LA D g, ¢,
presence of apgeferamdyt he tpr dfer nyoust pneifmcidyi ds tar & Q,aenthert anore
Cons'derat'onfpﬁ—lfz\?ér%fi y Neg Is. eﬁ?@‘éarﬁ%blar\-{z %réTer%‘fbi 5129&30 (1983)). For

cal cul ati on of hompl ogy, cormerci aI aval | ogy search software
products stch88928IAST (Al tschul: J. Ml. Biol. 215 403-410 20 (1990)),

FASTA (Peasron: ‘Met mﬁésmduaﬁ@ayamsﬁ@yaéa3se@§eﬁae(éa%Q&r)efe%@nbé haN\ﬁt erman
[ Meth. Enzym, 164 76(? é1988% can be ed. EF“ cal val ue of

such "identit PR FELF %d“%‘é‘f‘ﬁgoﬁehSHD'f'wﬁf é@‘é‘?f@lﬁa YogPHF RAown to
persons skill GéVIel’BiZ%ﬁ he 29r3 .0rF0) coxsaplsive WibsRitatites nalth¥ad menas

identity can d using a default (initialization) paranmeter in
t he honol ogy %ﬁb%%ﬁﬁﬁ%ﬁégAST ((Basic local alignnment search tool)

htt p: // wwihdncthPORBrh ni h. gov/ BLAST/) of the National Center for

B of echnol ogy I nf or Y51 A d NGB b cHlo kA0 EbqhantBecaRVBHRRLE N @Tathe

second enbodi ment accor resent 1nven
sequence havi W@@Qﬁ'@eo‘iewfécﬁ dé?ritfﬂgyoﬂﬁtw rRererfifab exArpbaqeesctoof SEQ

ID NO 10 canshqepst, agi "p, aci & AT, e nEY v@ﬁ%her&)b'ryot9%?/fé%ft afermre

particularly ;greferabl 98% or . nor e; nost, preferably 99% or
identity with YREUGNE SrBneiUREY %ﬁsr’ﬁf’%%ﬂf t'l% B mced gespaH)ce of
15  SEQ ID NO: 10.

[0029]

In the present specification, the term “conservative
substitution” means that one or more amino acid residues are
substituted with other chemically similar amino acid residues,

20 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

25 charge. For every type of amino acids, functionally similar
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.

30  Examples of polar (neutral) amino acids include glycine, serine,
threonine, tyrosine, giutamine, 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.

35 {0030}

In the present specification, the term “hybridize” means



I n the pol ynucl eotide encodi ng the novel protein of the second enbodi nment
according to the present invention, a 5 nucl eotide sequence having 90% or
nore identity with the nucl eoti de sequence of SEQ ID NO 9 can be a

nucl eoti de sequence having preferably 9%% or nore, particularly preferably
98% or nore, and nost preferably 99% or nore identity with the

af orenent i oned nucleotlde sequence. 10 [0036] tlbo of the

first enbodi rént N¥BEEIZE nyith EhetFiaslemolyMisiRetdde éw(iﬁ"ﬁ no- de¢%'sequence
havi ng 70% or cdmdiidrdent i t SpMdifich arghr@eacicenseduenaexahpii@d DaNO 2,

can be an an %@vgacfe@@aﬁgm\@ngaeﬁé%ﬁ 2PSF B 5o, BIETRGrRlY BgeE o O

preferably 85%0e, mnee bt&ﬁehablynﬂf@/opmf arats yftﬁm%ormmaepr&ftarlabiw urther

g?;?efggr 99{?}5({95%5 tst{f@ fé&r?lﬁé?rnlr}’o Pﬂr%'%élbém ?%@Qr &Dr,ﬁmgnd most

the a orerrentlo
sequence. 20 i:ﬁ)ﬂ:mqiarly preferabi\t B Pr esemorenvad irpast |foef¢t@l¥im 9|%°/taC| d

seauence of SEONRMRloin A e TERILLBEQuRQ | 01 bR afeh SEQ 10

NGO 10 or SE I'ven di t
easily be det@iﬁﬁtﬁefdfs nﬁ;@uia&aﬁ. HED R rﬂe}%),fﬁly&u%tiggggg!ﬁgﬁggélﬁ%%@ltﬁbcs Re
gm gEQaleng)ewlo 'gf? @Tol |sldalNeh %grf]@fg}b & Dsiich 4s JHSTA, NSLAST, SE|Q I D NO
e sel ected. r,di.n

pol ynucl d&t i deNElolREg rgaa'ﬁg&th %UZXUhpr]ié‘ﬁnzgghd‘gﬁﬁlo gccn dgét&%é'hce of
gEg : B % iztl&E@eh? NQ\d(tf}r sSHRgERtNDNELicBEQ MRakg c8ndBEMY WHdDein0 or

I ncl ydes .not_ o t.o f SE
ID NO 1, SEQFIBNGOS, 'Ss%"i‘jrf%ﬁyl\%‘to Zh %E'E?’%di%e“g'q !gll:% P%ﬁ?) 835,?2{;}882(? | DQ
NO 11, but atsmmowmuéyceesﬁammm@ inhthes are, ali adeaeperatuidi ch has
a_codon havi Nge %di%g?é‘ef(f‘@’ éﬁha*kg'é?@bﬁ/ Emte% d5%S P eSegH&N6s- The

urt hér €s a

16 present invention sequence. correspondlgg to such

a DNA seduenceroao3ds thesr evashed withngl waghingespbiticiudrasngde HEoding a
concentration of 15 to 300 mmol/L, and preferably 15 to 60

mmol/L. Such a temperature and a salt concentration can be
appropriately adjusted depending on the length of a probe used.
Moreover, conditions for washing the product obtained by
20  hybridization can be 0.2 or 2 x SSC, 0.1% SDS, and a
temperature of 20°C to 68°C. It is possible to determine
stringent conditions (high stringency) or mild conditions (low
stringency) by making a difference with a salt concentration or
a temperature applied during washing. When such a
25 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
30 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.
35 [0031]
In general, the pre-hybridization is carried out under the



5 protein conprising the am no acid sequence of SEQ ID NO 2, SEQ ID NGO 4,
SEQID NO 6, SEQID NO 8, SEQID NO 10 or SEQID NGO 12 is a

pol ynucl eoti de conprising the nucl eoti de sequence of SEQID NO 1, SEQID
NO 3, SEQIDNO 5 SEQIDNGO 7, SEQID NO 9 or SEQ ID NO 11. 10 [0040]
In the present specification, whether or4not a certain protein is
functionally equivalent to the protein consisting of the am no acid
sequence of SE WD NendZiofEQ 4D NAosé, HRO IYAiz6tioBEQ | CHM@evVEr, SEQ I D

NGO 10 or SEQ 12 can, be 15 d term ne uat cal

phenonmenon or hVEH'BO;FEbth%n a?é-é%&rﬁt’gas % a{ﬁeg%&é \g\ég{; %'JB%%t ﬁ«'é'?p“? fe': n

consi sting of thdhaaame wo naciidnsequence of SEQ ID NO 2, SEQID NGO 4, SEQ ID

NGO 6, SEQID[(I)\[%3 in SEQ ID NO 10 or SEQ ID NO 12. For exanple, it can be
a

determ ned by ng the certain protein to 20 express by genetic
reconbi nat$ on t echrilybedigatiamesrrve uadimhed whiet HBr GEOHRNEHewith a

af orement i oneg R %@rﬁ%wct IRNhPtade dONULIAd & ‘?:%Mm%%ia\ﬂ laroanéar@pt or.
The protein con3| sti \gE the am no aci d sequence of tgw%j?EQ I D

NO 4, SEQ | Dlikkarys,h izption, can seearted@utiacenrd ﬁE@g |ODt

i nt er act s W'tHeEcﬁBbBSnaﬁQ,thP&iéﬂi@irﬁ@lu@éﬂoﬁheﬂ%vﬁmI vating dendritic cells.
Thus, for the gggiriimenti oned eval uation, the follow ng functions can be

used as index! nction of mediating T cell adhesion (Exanples 5, 6, 10
and 30- Fupction ofIractiheat iprgsdabdrspedificativs, bytlent itesdy clidestityhik

i mul le 3).: f forw /! |
2 o com BECanai VBT el b B MR IRIP A Eetbt ol AR ke SEO0h T
35 [Novel |igardupncesi mnahdnpdiephics emqw@'}cmmag@netéw& hdegege of
speci fically %ﬁﬂ{&ﬁéﬁg%%ﬂfééN%S%orﬂﬁa?@&%bb%e"f‘w%e%'ﬂaﬂﬂ"ﬁné F aTrﬁﬁMf

proteins, which wereé i nvention, one type o
menbr ane pr ot @cid g&psids@s ber nBrcienidde aé’e&‘dr\ﬁtﬁ?se hatr | GerstiRHe

nucl goélg Se%an%ceé thiag gREE @ﬂ%thﬁearﬁr@@eaﬁedoseaugw #id atips ot ei n
encode

h t I
T additron BiBRETGemsamNEE 2CLS e FRKE| PiaxerastB UG iled T
gel |s as i gamlf,qtaa'A@(\jd;pmqu N8O: o633k (0Pb 83 br &oe qmlunlerti’orge_ﬁe can
e nmentione man-_der i ved. gene, nu S c S gene
10 and the am @Wfs@ﬂﬂ%’ﬁ‘@éc ya ?)\Fad[lagllﬁ i}%ﬁéieogﬁ S’E‘\“:([]E%ﬁj@lﬂge Vé’ft"géasg
shown in SEQ IpIBotil(Ets JsﬁltmndlslﬁLAl’Sé"smétttsmelllyJ [Mok2Biol. 215: 4&3t41190 novel
i d
navi ng 7090or haeeudnr vy CERRPof s ALt h By AlbIB 283 e Nor
14 or SEQ I D rﬂ®99ﬂe)c&>rﬁ 5m#alm—\aat¢r¢nam W@ﬂmuéﬂ@wmvl% gt dA S8 ]80% or

nmore, nmore prefberghlep% or nore, further rmre preferably 90% or nore,

still further more preferably 95% or articul ar| r ef erab| 8% or
nore, and nost pref ghgbwwwéovw% éuica ?F-‘Nj* Wi t’ﬂgYﬂ%e &@(B‘F‘éil‘%ﬁal oned

amino aci d sequgngea homology search program known to persons skilled in
25 the art. For example, such a numerical value as identity can be
calculated using a default (initialization) parameter in the
homelogy algorithm BLAST ((Basic focal alignment search tool)
http://www.ncbi.nim.nih.gov/BLAST/) of the National Center for

Biotechnoiogy Information (NCBI).

30 [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
35 more, particularly preferably 98% or more, and most preferably
99% or more identity with the aforementioned amino acid



In a pol ynucl eotide encodi ng the novel |igand protein according to the
present invention, a nucleotide sequence having 70% or nore identity with

t he nucl eotide sequence of SEQID NO 13 or SEQID NGO 15 can be a

nucl eoti de sequence 25 havi ng preferabl y580% or nore, nore preferably 85%
or nore, further nore preferably 90%or nore, still further nore preferably
95% or nore, particularly preferably 98% or nore, and nost preferably 99%
or nore identﬁoet%%qer‘i t he af orenenti oned nucl eoti de sequence. 30 [0043]

In the presert0d3tvention, if the am no acid sequence of SEQ ID NGO 14 or

SEQID NG 16 IS giyethe ERld e SENIRNRG ERECRONI IhofAR BR%HeY De

determ ned. Thus, vari ou?ﬂggpeotl e s_equencgs encodi n e amno acid
sequence of SEO0ZE! | enbodimeni ®EONANGOto1dheanPssedd| dBveationposy] 18

Accor di ngky, &a@bywlﬂdéﬁﬁwin%%w el MoFemMpbsEing g aeno acid
sequence of SEQ ID NO 14 or SE%I D _NO

| 16 cl ydes not onl r{ of or
the entire DNIHEERGisec Sesiuenes | %QléDorl\l(gEcﬁl BaNIO%elEE %‘&S‘e&%@ a DNA 5
Zequence enCOefl.ii _ ﬁcf‘éﬁ_ Slf@d'iﬁhn@m Wﬁﬁ@ﬂaftﬁyDV\I\gE% has amTh(?n pavtioglaaly _
egeneracy rel ationship therewith as_a sequence, esent_jnvention
fu?t her i%cl ﬂ@feéﬁqb! &g 9&n B0y PQQpJﬂBFﬁ&WeE%E?J@H ?%Ogem%r e.
[ 0045] 10A pridkeeatitedwithatip efoferhbatipratpochattidie seqoediceg a protein

conprisigg)tggo 1no acid sequence of SEQID NO 14 or SEQID NO 16 is a
pol ynucl €ct i @%j;ri sing the nucl eoti de sequence of SEQ ID NO 13 or SEQ

I D NO 15. [0046] 15Ithe mntpradenft dpedirst canbodimgRétargordingide igertain
roteinis f i il rﬁggv i ? { oly) am no
gci d sequenc%ge_gg%n[\% . ’1%?3“8‘%%6}%%\]%‘3%% %aﬁgg?%;dﬁmgigjg%

eval uating a isiesitByi wiih phesptbR e seaanenel s dPL Y i (FER

expressi on of yHheq psEiRID RG:CONSEY ITMY NG : Bhesa I NG| d (sequsmQea mf SEQ
ID NG 14 or SEQ |ID NG 16. For exanple, it can F‘e det er mi n%ﬂalby 8%' OW ng
the certa™n phbreln ¢ é%&)ra&é’”ﬁwog@ﬁé‘fls(?q%&% A PESETRY UBYERd t hen
eval uati ng whet hesrer ok prefead bhe 865%i onetdom, diuetinef uncts pnefarsbdy | i gand
on aTcell f ndritic | Lvat.l racdhe. pr i.n
consi sting ofg{)?{‘g §ﬁ1 ﬁié';é(fi &(E@quﬁgﬁééyow%%&?ﬁf@% %Sr %SEQ%DI '%Foﬁlg’ 16
binds to a TARMtcwiaeiyn prafarsbly B8¥herafrreremd onest eugfaeabiyn?Othe
function of bopth8fe idetiEN WALTARY HAERISHIEABIRRIAChcidSchBerzed as an

i ndex: The novel T1gand protern according to the present 30 1 nvention has a
singl e t 2éhsnEd®Béhe region, and it is expressed on the cell surface in a

directi on }Nherei n tﬂaﬁAt\Net Eiaé@éTTt' eﬁ&é&ﬁftibh{eriﬁ%fecamib@a hefdtRGUahdehof
oxt racel | ular BREGE wiSoal “LO8 Yo, KRL"%, BECE B RS, BER REChEL s,
present invengegn WHONICAeSI@®@ pr oSEQN HONNO:SiT® & pyivepephi deicteoiddat i ng of
at least 6 amégé)ug%icg c—gr?gcgéii%egsit%aﬁl claagifly be determined. Thus, various
25 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
30 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
35 encoding the same amino acids, which has a codon having a
degeneracy relationship therewith as a DNA sequence. The



19 am no acid sequence of amno acids 1 to 159 of SEQ ID NO 14 or am no
acids 1 to 158 of SEQ ID NO 16. The aforenentioned protein contains a
portion corresponding to the extracellular region of the am no acid
sequence of a TARML 5 protein, and thus it can be used as an antigen for
produci ng anti bodi es agai nst the afore Gt i oned pr ot ein. The present
i nvention provides use of the novel |ligand protein of the present invention
for produci ngpaesémiodi esveadiimst fultheaf oirctedesonedh noRBIA | | gandepedt ei n of

the present 1 [ [,Q0 b The antibody according to
t he present |g\bg%?lbtgﬁ%fgg tg Sée%l |caNA ggélé%nﬁ?ze a TARM protein or a TARML

protein. 15 Af@8BBIngly, it is preferable that a TARM protein or a TARM L

protein used for objgaj Péﬂé@rédi'e?i‘é'ﬁi Edbfaﬂ@rﬁéi%utc%éﬁ‘@epéﬁééﬂ'ind nyention
shoul d have the antigenecity TARM or TARML. "Such a Bﬁrot eln or a

TARM L pro?ei ﬁWFﬂil"u@%@%'%F‘@t@?% AN G cih SRAURNGEC OF %’é@u c¥Osf 2a TARM
protein or a HARMIbL RO :psoSEG IDnN\@Y" §hSHI?IQf N@rg @EC@QWNO’I‘ nesbdues are
del et ed, |nsertE2§ é? ti bjted or ‘"3 as been 8 E\é such a
protei n mai nt Fs th bisolaogoéﬁn“ E’PF'\‘}luet 3?08%9&*?1'5%9 5 €t HHC i Ral

prgt gl n gw?rlgsequehce(dig%p POONO ;N ISEQ\CI?H N($c:|30 $$§ 80: N6)6|63, ?;;fggzl) | er
and Smit ucl e e - ; ng et al.

Sci ence 224: ?é qH C}[gﬁgﬁgg%\l(gbéa?ﬂ E&igp gll%7 ? 982) P?oc. Nat | , Acad.

Sci. USA ¥0: 6@09013) A net hod of producing a certain protein by deleting,
inserting, substi t“fn‘x W\?\}] rps%@@h%s?@&f%tu’&?{ egﬁ@t‘ﬂ%; agl dﬁot""éhcé&%ﬂ?‘:t to

the original protein ntigenecity of the original
protein, has lﬁ’é@?ﬁ'F@n‘émﬂmqftﬁnfé%ﬁﬁuéVaIandpyfrhﬁ:Pé@ﬁqiﬁec@l‘rﬁféﬂﬂﬂgofat%t ant

p|f|0t e'g i's preapdinedabid SelBefickest &k wwe% SSEQ”@DaNET Ohe'S’E syh hen |
e 12 R, RARENE! B G G 8L F o L% A %‘%ﬁr ecut ar
Bi ol ogy, ﬂshnd\éutéﬁw:@ecﬁqj\,sev(ahwing%&ol@caa phe&oan@n&n dasgilhomées Cot 0 et
82, 4gs-ox: KPARGRELRA Wit SR eBEian . tie e ShrsillifS o fhg o
(1988) Met hodanﬁmuyanid s@fuenrel3ebSEQ (IGD4$~]DS‘EheSEQt Doty :aéc SERNEDt o t he
b ceein o TANY rdfol 10 ¥EGaR SRR SR SRgEL Sedrin e rbpe I
TARM L prot ei gxample, it can be determined by allowing the certain protein to
20 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
aminoc 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
25 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);
30 - Function of activating dendritic cells by antibody cross-link
stimulus (Examplie 3):
- Function of forming complex with FcRy chain (Example 4); or
- Combined use of several or all the aforementioned functions.
{0041}
35 [Novel ligand protein and polynucieotide]
Among genes that are specifically expressed on activated



10 used for obtaining the antibody according to the present invention

i ncl udes not only a poiypeptide having the full-length am no acid sequence
of the TARM protein or the TARML protein, but also a pol ypeptide fragnent
having at |east 6 am no acid residues ({pr exanple, 6, 8, 10, 12, 15 or
nore am no aC|d 15 residues) of the TARM protein or the TARM L proteln In

t he present fi ca i on the po eptide. t. the TARM
protein or t !&ﬁMSL'BPBPél"}f]?F +S¥F$}§tp'ﬁ)§ﬁn%uww& Y& {(Led‘atg{%&'g €as it
Ras tpe angl gﬁ'@gl @ht%ﬁn@ferithm TORY propog @fnmarmbhend ARMtei prgsred r(:ai’Q(be[ 005?]h
preferred pol ypepti y as e
amno term nanebRoRiach 8oy s ATRRE-IPHE, R R pEEICoTdTREaRE B
protein. The anthigepenietandithenaminveadtl sepoeppemii depiotebvEanamded by a
met hod of can z phQ t; o] I Wy afm no acid
seqguence of ?%I’lg?%l hgﬁﬁifaéljé\&iéf ?t{g{é&"( 1)9‘{32?@9 gy N@g olwltg@%;ﬂ% 22) or
a method of d@apgetivghd sdeorfhiyiosy r a1UYe JERBS- ﬂ%étmﬂ{e( soeeificly  Rev.
Bi ochem 47: eb8hd Jﬁ%&wét% TS 88 Iﬁjﬁncﬂﬁbxdﬁfhﬂwmafém%l tohecan be
confirmed using a conputer pro ram (Anal . Bioc em 15]t 540- 6 (1985)),
) s e
pepti de and genfiarvdegi ge u & entg en
resent. fvertt f;%%igé%?ﬁ? Sareheaaos CRUeTRAnCERY B b (e
functions of a&lat@no‘ﬁﬂRthﬁiBQelm NBSt Hb TABRMLE, pespethivelor exanpl e, the
meani ngs of tﬁfq]{?(:ﬁresm on "having an influence on the functions of the

TARM pr ot ei n activation of dendritic cells by the cross-Iink
stinulus of the TARW ghet diavaly ligeads pintebddgceectngi ng thet maepentt

enbodi ment  of i %ﬁﬁﬁrﬁssﬁtaﬁx“ﬂéwz@%é@@rﬂé 8ad)ng i70udbt iradr@fidadhesi on of

T cells to the rotern blnlngtheaore ti,oned to the
TARM pr otidi n w%h&e@gﬂm%wgﬁeqwq ﬁﬁlslﬁ(& &%BHp‘?gé ﬁ%%tl on
bfet ween the Tﬁ@'\t?ﬁgﬁﬁl@na@muhbezlfm?seqltfn@ntebmab@n@u plzhfegatblhye%"/o or
af orenenti oned anti bo e rotein r : e
neani ngs of tMETExpNEd |Bﬁe%q{§\#\ﬁ§§ﬁ i3 MY %é}%xwht%ﬁ ?qcUF Prgﬁ%{g@#?t he
TARM L pr ot ei 809% nok udeoreyhidilt i furthér t heorts rmirefgraiblyt H&S YARM LiTpriét ei n to
t he TARM pr ot »bady 3]
according to ﬁﬁq*gqlggyg’rgﬁ%%%}(%t/%%tq.hg? rlia rotg HT%fFF%@%I 98%

The anti Bfdy accoecd identty wetlprtége@ﬁoreﬁmitipaﬁd@mm@@d S eonal

anti body obtained by, %'Bga}ﬁl?ﬁlg@ﬁﬁlepre@k%'d@n@r@@ hooeT AR PpesRiR as an

antigen and i muni Zi n as a nplUse wit f or ement i oned

antigen; a chﬂﬁ@?rchnﬁnt’i@bo@ﬁ aREE e HUnERYieEH tant 3 b8é|'§hiﬂ c&89H§"E8net i c
reconbi nat i onpagiy ay(jn,m&ﬂr ﬂ%#@qéﬁnﬁwdwﬂ@ﬂ tHei Rgchedtid@nsequence of

ti bod d Wh t he, 25 ti bod
Sccordi mg t o BRO SPeNB: Tarbe s B utlinshean de g HieoH e 2hlkhees o
human, a ZBJrfah_a&nig }p}é?eraalpr@tb% atl mmﬁed'nomet praferablys Bd8oedif endrs:, [ 0053]
The - hursn anid Sad hega® eagplpotoutene mall, SRt per ved
anti body genepreferadiymis% dBuohore, hn&atmcalmﬂ\,bcmvf@éﬁrblbeg’ﬁ%dvcé@OW,t h
reference to Eﬁggzﬁﬁgﬁj Fq%ze;étp@,d 9f9§37 e’éi‘”ph?oré n fB‘éhHW Gepgt 1 gpe VOI .

7, pp. 13-21, neti'cs
aforementioned nucleotide sequence.

30 [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
35 ID NO: 14 or SEQ ID NO: 16 can be selected.
[0044] -



35 146- 156, 1997; Japanese Patent Laid-Open Publication No. 504365/ 1992;
Japanese Patent Lai d-Open Publication No. 22 509137/1995; International
Publ i cati on W94/ 25585; Nature, Vol. 368, pp. 856-859, 1994; and Japanese
Pat ent Lai d- Open Publication No. 500233/1994. In addition, such a human
anti body can al so be produced by a phagéadisplay method. It 5 can be
produced with reference to the nethod described in Marks, J. D. et al.: J.

I\/b![_. bBidol - Vol . ZE,QBC%)meB%-Sag, g&?%u%ﬁe@ltitﬁ@i(armﬁ@di?QOSQ] Tﬂn@_t‘éhunan: zed
anti body" is an_antibo roduce ransp - only
fhe gene sequBRBIPIIFTENENEATIER Asiohcitmy SR Bf coe H SPE el S

det er mi ni ng r &Di AN ofl 6a invluslesamatbadyyi Bt @2t hafremr atité bedtirgePNA Such a
humani zed anti n u Lt R K r t ?qlggcri bed
i n Japanese nggﬁt%nﬁgi %?&Egeguﬁﬁj'cg?i @H %fo(? 1?5] 63%%@‘%%5 apanese
Pat ent Lai @- OsenquRoce286690inmoshie sameamisice addnssihich hasTaeCoddii meri ¢

antibody” is @an.anti Doty RePdHs ediyohs gt %w&etvmhvaag haphe ceguencef a

nouse anti body to the constant®™ 20 region o % human anti bhody. Specifically,

a nouse is i mTng zeEesEHth Wyeaitaryemirtied dAckieDoad VANPabFRIYREESN (V

region) that bipassdohding @budaem bNAYEqoshcel the gene of the mouse
nonocl onal anibgggﬁ. The 'thus obtained Vregion is then allowed to ligate
ta

to an anti bod nt .region (C region) 25 gene derived from hunan bone
marrow, sggas to pradpeceferredi arantpianti bbidy . pSychucectideeencoditig bady can
be produced wi th, reference .t e 0 [ i at.ent

Publ i cati on l\k?.ro?%'%g?&rwis, ngo{weefgﬁm%egcﬁgg%éﬁ%hgfmn gﬁgﬁ\éﬁ'aﬁﬁ body
accordi ng to tomeSpRedRniO: rivtes iaopobymu deotitieatod rigihagthe metcheetidel |
known to pers i [ rt =T t 4Brotocols in Ml ecul ar
Bi ol ogy, " Joh% ' %E‘Ife&gggﬁg %[?g\é@) )1,3( iﬁ%%%gbég@A Eébor atory Manual, Ed.
Har | ow and DaiO84€dne, Cold Spring Harbor 35 Laboratory (1988)). [0057] 23

As an imygogen, a {§agh@entrenthepdAiMaRIdH eiwvhéthdrhor TABM & BEAlRhN can
be used. herw se, an_antl ge syn?he5| zed bgsed op the aforenentipned
amino aci d seqUigkeid bgaﬂ“%‘F"é‘%‘agg’ GIaValSNE O NG R PLRIA ?r%”ys'ﬁt'r\?sg tﬁﬁ t he

formof 5 a coplmx atid begjueaidel 6f JEQUE NOt Nl droteSEQOIPr Bar ¢ Gacannpl ex
of an antigen

o AN AT 9e e RRRd LB LB otV | AV BRI OB B ASER S "
li ke can be udfedctibing cassicateul otveith nihe bexpoessiohy atedhgr opoetensuch as
bovi ne SEHHM consisting of the amino acid sequence of SEQ ID NO: 14 or SEQ
ID NO: 16. For example, 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
25 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
30 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.
35 The present invention provides a protein comprising a
polypeptide consisting of at least 6 amino acid residues or all of



10 al bum n, thyroglobulin, or henocyanin and is generally perforned
coupling at a ratio of 1 to 5. [0058] Exanpl es of an aninal to be

i mmuni zed include a nmouse, a rat, a rabbit, a guinea pig, and a hanster. An
i nocul ation 15 net hod i ncl udes subcutant®us adm nistration, intranuscul ar
adm ni strati on, and an intraperitoneal adm nistration. For adm nistration,

an antigen g }%Eﬂcﬁr 9%1%008%' ei ?B@V@Sﬁ 16" Rend1 5
| nconpl ete a uvan m'ni'stra on (I y carrile ut once every 2.
to 5 weeks. m [@@591: acids 1Arfo bd&g pﬁf)dlﬁ:[f(ﬁg H2l INOobtHpned TH8m t he

spl een or 'y’Q?B{@ﬂ%%t%fnéd‘g)rb{@“ﬁ”téﬁ@ba%' Foich SPHEGIGling €lthe usi on

with nyel oma ce are jsolated

B ybri domas. g el oma
cells, cells axdracail ﬁFo‘fﬁﬁoﬁo%et & no aa(H maRAvEnse Pﬂealf‘& Mckn be

used, andsar r@t@ifrﬁrahbytm@éwe@bﬁ rwlﬁm SRS Rt d8rt Peoducing
are,al s cases where such a cell

ant i body pro L,n
f usi on can b@”gt ‘?‘i{ '&d Qﬂﬁ'nggmﬁeb%"% efﬁ‘én‘é‘élqr? B¥di fferent speci es.
[0060] 30The cell fugi presamt baveatmneqbroutddw ek mbwrharetdwal Sgahdas t he

met hod descri on

pr onot er Inclpﬁﬁge%p%bﬁﬁr%g%gl1{;&(%?1&0 %eﬁtj‘&&)lssé1 5:33% ﬁa'ene F#&cell
fusi on can béhear efeswresntionedy abved rﬁ@ﬁmﬁl peateipr oﬁﬁcﬁh@ ceresento react
W th nyegg tﬁ@lah& osi ng pol yethyl ene glycol (mean nol ecul ar weight: 1,000
24 to 4 0) ving a concentration of approximtely 20%to 50% at a

t enper at ure H®OAeEn 20C and 40C, and preferably between 30C and 37C, at a
ratio of the numefsodf] the antibody-producing cells to the nunber of t he

eloma cells 5 th i's eraII appr oxi nat
appr oxi rately 1 to%@ HIPSLY' phoabfing &6 e, pisisshe, Jatepfioh’ cafl

i mmunocheni cadpaoiti @itk mmzes@ TARMs cpregrimgoansi DARM{Ir opltatieiny

method uSPng éc'%r?s'a%&atlg PGP RS SRl TFEREF 01k Rl B A
protein; an Ertadt Inmédu&]mgbaainimg dgpleazetibodyeacadrdingio the present
ZlnfalctIro%g?gls'ﬁgéhybggrgqogﬂggn al ni ng t%@ﬂg_ﬁ%ﬁtygﬁeﬁﬂl}?;{%ﬁ hen u5| ng a
ni trocel | ul oseugien®dr BARM protein or a TARM-L protem includes a protein
having an amino acid sequence of a TARM protein or a TARM-L
20 protein in which one or more amino acid residues are deleted,
inserted, substituted, or added. It has been known that 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:
25 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
30 antigenecity of the original protein, has been known. For
example, a polynucieotide encoding a mutant protein s
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);
35 Current Protocols in Molecular Biology, lohn Wiley & Sons,
(1987-1997), Section 8.1-8.5; Hashimoto-Goto et al. (1995)



[0063] In add
met hod of scr

ition, for screening such antibody-produci ng hybri domas
eeni ng the hybri domas based on whet her or not the

, a

af orenenti oned anti body has an influence on 20 the functions of the TARM

protein or th
af orenenti one
screened base
according to

for 25 exanpl
the cross-lin
enbodi nent ac
not the funct
be inhibitgd

(Exanpl es

e TARML protein, can be ap{a i ed, instead of the
d i nmunochem cal nethod. Anti body- produci ng hybri domas

can be

d on the influence of the antibody of the first enbodi nent

NG Adskene 7/itnderfinge! dA96he FriatetNats Asfad. heciTARRAPBAL
ed t O ot i t4 S ti e
g%?%l ufﬁﬁfﬁ@fh'ﬁ’gpﬁ'@?oéé?% MELSEl, E@Z?“@‘?’ tEe
Prg Konkak(b?P@8LMetNode inanneE@Mp e €3 B)or whet he
i[0048f] the TARM protein of nediating the I cell adhesio

by bi ndj the 30 af ti ti body to the TAR
and 1) ThE; AptERoHD: BRI, Bordiep it i BHCBoRectS

ein,

d by

i rst

r or

n can
rotein
he TARM

protein and t lieclEdRg ehsibodies dyedifibifoirt adpbyt bif nthandrAmiE atoreinenti oned

antibody to t
al so be scree

%Rm%l\/é%gé{-ﬁi n (Exanple 4). Antibody-producing hybrido
d

ned bas 35 the influence of the antibody of the se

mas can
cond

enmbodi ment acdBPdPdg to the present invention on the functions of the
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15

20
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That is to say, such a TARM protein or a TARM-L protein
used for obtaining the antibody according to the present
invention includes not only a polypeptide having the full-length
amino acid sequence of the TARM protein or the TARM-L protein,
but also a polypeptide fragment having at feast 6 amino acid
residues (for example, 6, 8, 10, 12, 15 or more amino acid
residues) of the TARM protein or the TARM-L protein. In the
present specification, the type of the polypeptide fragment of
the TARM protein or the TARM-L protein is not particuiarly
limited, as long as it has the antigenecity of the TARM protein or
the TARM-L protein.

[0050]

A preferred polypeptide fragment may be a polypeptide
fragment such as the amino terminal or carboxy! 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) 3. Mol. Biol. 157: 105-22) or a
method of analyzing a secondary sfructure (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



25 TARML protein, for exanple, based on whether or not the function of the
TARM protein of binding to the TARML protein can be inhibited by binding
the anti body of the second enbodi ment according to the present invention to
the TARML 5 protein. By this screeni ngfethod, an antibody that has an

i nfluence on the functions of the TARM protein or the TARML protein, which

is a preferrggdeefRRM ”i,?r‘bttem él’“ﬁ:h%ntﬁm@lﬂof)rdﬂé@nprels&nteﬂéﬂﬁﬁf‘é,i @Re can be
sel ected. Moreover, this screening netho naégal so he_carried oui as a
secondary scPaeigs100fettRd SXRREEHONs PerYbonefNafPEHEMNE a9%r &REnt i oned

i rrlrrunocgelrjﬁ C@%néﬁbaﬁ%?%éﬁﬁhmﬂd vhert eim:jalﬁclazmtd:badyyatioduofn@edngrbtiicdorra ihs
sel ect ed based,,on er_or not it. produc t 0 t to the
TARM pr ot ei n<6HSt R¥ FARMIOTH lf'iﬁ ﬁ&‘rﬁgi}%%oﬁ]‘:ﬁ% %dﬁFg?l?%égﬁngg]emgl oni ng
is carriefl oantiroduchceoniéhy by, ther fiesanphehodinhent t dhgthdi | prdsemtnet hod,
genoral 1y canVeitiBs T efe o G AABIGHNT U st dobMPigatiRlED e

cont ai ni ng 20ARM6 protzins bt hindiowi ibesafergmestinnash aaibedy plexdhehi ne,
am nopterin i di L ed. .0 nmiS; }

tr ansgl anlt edar?%{t%?@ég{)@??ifgm@%gcgv?q@qog'S?:ﬁ% ltrrr}!hgﬁl,tgfﬁ %Ifrk?@ﬁ%@ie;{t ane has
previ ousl y bé@HMa8Mi ketayeqn ﬁ@tmﬁﬁydﬁ'ﬁel%t@q g‘%‘%i ?%’g’]c%?ﬂ‘gi ¥ng a

hi gg conggnt mﬁg?@ p{?@p@@g}@ﬂ?ht@@lt h?@i@jof[ﬂ_s/bi %io c@théedwh n mdtﬂ:[ai?]’\ can be
used as a raw_materjal .in purification ant.i bodi es, er\\ t he

af or enent i onggxé‘r‘b‘?\@s Yre gﬂrt%’F%ﬁ‘,piﬁnaﬁ}%éngﬁpé?ﬂﬁdo%Eﬁ“teuﬁgpigﬁs‘glnso be
used as a rawhemiegiah inflyrndd icatthen fohceinhsboflittse TARIES] B@Aeivhocl onal
anti body may .b ri.fj . oW . 0 | 4 nif.l kO r’ﬁ.ltshod.For
exanpl e?/ suzﬁngﬁﬁéf i‘%gﬁqgﬁxogfgﬁ%%éé%ﬁ%&agﬁgb@g!{%&nbtﬁ%gy y achi eved
by means sucAARManpeotesni ubysubirdiadf r dbei onatibedyefodtha pEgond
fractiongki oniph e o ELdAL {d AR BRaLESN iATERAEN o Qe TARnL ani on

exchanger; o I'nity chromat ography uSing a protein A colum, a protein G

colum, and #IrPMRWA-protein. 26 [0066] The "functional fragment" of
t he present i[@‘(ﬁ;@]i on neans a part of an antibody (a partial fragnent),
whi ch specifically_recognizes the |pi0t ein of the present. . nventh;tg%g_

t )

Specific 5 exanpl ed 6 2BHORAY PEFREAIBHAC FhgdHaTe Nt HRVERE Rl
F(abl)2, a vafirabhecrrgiloantibagyenbtémod by distngf thke-Trdidedréteinaor

single-chai n antibody ((SGovhin A9 B RAYIES 408" FFudiff la mammal
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 animal or the like. When the
25 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
30 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.
35 146-156, 1997; Japanese Patent Laid-Open Publication No.
504365/1992; Japanese Patent Laid-Open Publication No.



Preferred exanples of the antibody of the first 10 enbodi nent according to
the present invention include an anti body against the novel protein of the
first enmbodi nent according to the present invention, and a functional
fragnent thereof. [0068] 15Such pref err%& exanpl es of the antibody of the
first enbodi nent according to the prese i nvention al so include anti bodies
agai nst the novel protein of the second enbodi nent according to the present
i nvention, andGR¥IMctITnallntemptéonat Rerbdigfatic?0 WOSBHRS5585; N&uok,
preferred exagpe e i y he fdr d'%@é}* )1l to the
present invenwlhﬁ‘qﬁr't %@r %%I%%d)%’ &%Igi‘ifogngs Jg gﬁgg? !t> e toiﬁ%g%d;\%&q

pr ot ei ns: PU%(’icﬁ'tbor‘a NBnbPBHRE38Y 1886k et diy piditsim coigbriai hyntde ami no

25 acid sequengrisydySe@nl BI¥Obelrodided By @%b@@ed@fiﬁ?%@tﬂbﬁ.p@t ein
whi ch corrp[sl ses an amno acid se SEQ ID"NO 12 in which one or
a

equence of ] ]
more am no”aci‘d8 & ﬁrﬁgé‘lc?gd,w'gﬁbé%ficet’"ﬁf‘éﬁ B e eneghod, dggerisedmiRe ani no
acids are addethitks, aneDoretbat.lh nf Mendgicbnd/oriza,i spf BBt-sgial kpe30
equi val ent tor@@ﬁ%ﬁ‘%hﬁ%’ consisting of the am no acid sequence of SEQ | D NO
12; (xi') a secretory protein which is encoded by a
pol ynucl eot i d¢0@HUdh hybri di zes under stringent conditions to a

pol ynucl eoti de whi c ne ; anij ind, > S 12,
and which is functi T;Plg_l I@gﬁ%ﬁlggﬁj eﬁ}"ﬁtgggy p}%%gfm%gégt%&g?é&hWam no
aci d sequéBce teANBHENEIDAINQCDIR; geafdingd7 oqnlyi the agrerbsanueocesefr thery
protein which { l i vhan pg+£00 Ldentity
With the am ng‘??%“'?iﬁﬂﬂ’@c%"%ﬁ%%ﬁg&%ﬁ%@?éﬁﬂﬁ‘é’n. A e
equi val ent toCf fr BIRHSE MIPedY nfter a MumANneMbIl s dftRfhce DHCBED I D 5
N% 3_2- [t0070]hum_anizetd°~ a:ﬁgﬁ@o@ve&s?r pe @ft@ant@dofwitt?_eg@aréheéyt_@f tl?@e first
enbodi ment accordi ng t.o resent_inventjon |s. i bodi es. agal nst a
nmenbr ane or sé‘&?ﬂ]%c%/dﬁ%'f‘gﬁﬁ 18otfA ¥ Sy ?L@%Lﬁﬁﬁ"%r&gf-’ﬁ@ég‘ﬁ%yé-of SEQ
I D NO 12150r 506468/MO%L addstapenese 0ht&HQBRIPerdi Novh2 8bl00t gBrs one or
nor e conservatfj)y?xgﬂl?&%i tutions, or a functional fragnent thereof. ?0071]
els a’

A specific exanp a ' nonocl onal anti body produced by 15 a hybri doma
deposi t ed undéPObBd accessi on No. FERM BP-10376. [0072] Accordingly,

(he RLtona ot 1 TRePeeHeRce ol L TARER) pdaps o
| nt er nat i onal !igating the variable region of a mouse antibody to the constant

20 region of a human 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)

25 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,
f0056]

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

35 Laboratory (1988)).

[0057]



20 Patent Organi sm Depositary (Al ST Tsukuba Central 6, H gashi 1-1-1,
Tsukuba, |baraki, 305-8566, Japan), under the accession No. FERM BP-10376
on July 15, 2005. [0073] Another nore preferred exanple of the antibody of
the 25 first enbodi nent according to thg3present invention is antibodies
agai nst a nenbrane or secretory protein conprising the am no aci d sequence

of SEQID NO 10 or, a i erlEtg% t
one or nore conser@ét?@g%@g{%&lﬂlf?%g%ed}g'%n? Yuncti onal rgjgega}rl}r@r??rtt %gpea:‘ "
30 [0074] TARMAL prpfaeird aangie afsetche anfitbetyisst, t AB sé@b‘rﬂ@n

ebodi ment acealiedt: d peBEAPEFSEY FIUERERRIbAS hIRPACRS R4Rl

menbr ane or S prote nprising the amno ac ce of SEQID
NO 14 or an Gafi ﬁbstaéledugéﬁueﬁé—@rbﬁns%n gen| 'Dj‘q\\bbellds%g ‘Bhﬁﬁ)ﬁ?%mn%f one or
more consgrvafi (‘_‘S’n'ﬁﬂ Bgt 'V&IF“' gn arPi’érapfrldf‘éltn' onaln féﬁﬁiﬁ?rtb tﬁwp%ﬁfe a 28

[ 0075] Anot her e

rre exanﬁ) e of the ar\%bogy Ee secon
enbodi ment acCBP&IeNg Qoaf‘h@nﬁﬂéﬁieﬁ‘f't R SRTIEE PEOTGR: YEEIHE é’geﬁs?
Im[a)nbNrOaniGOI)r %gﬁfgﬁaﬂ}nr% hgﬁrﬁfget@n@@nm@c} n%&lhﬁ‘a@%@l@y&eﬁmdaséqmdee Eof SEQ

seguence c n one or
nore conser vaﬁ“ia\;%"@ﬁil?slactk’dle Sg ‘g E{ﬂeoﬁ%} ?%qbgr@nt { %r [é%*;:”ér A
nmor ehpr eferr qﬁh'(ﬂ;)ealmhayotbetdmnmﬁmlgodyedfpttd[hJGtscsIrrd‘! mbdv:fmtsemwbr di ng
to the present nt i odi 0 regi on
that is Ealg)pr e%lg’éjgx%}l ﬂ& ‘%&'?Q@l‘ﬁrulgf i%angéﬁggﬂm ARME pggtﬁgﬁlﬂeor a
functi onal fr;agnrfonmadweoepﬂngpat axatist ef df tedsh an antibody is antibodies

agai nst a pro[_tcﬁj@S onprising a pol ypeptide consisting of at [east 6 am no

acid residues-or all of am no acid sequence 15 of analno &(‘:jl ds 1 to 159 of
SEQ ID NO 14 or arfifinatessf an gnimalde REdBURired sNclyde,aimotiStonal

fragment thergofat, [ 90HHbit Use Qﬁné@tp@dﬁndnd plaansteceutAre dhocalgdsi t i on]
T Sethod avbidss cavﬁguémew% DAL AR Sy
ant i gen- pr eseagiigidtumgdbhpnand sach iftiegldritortced Bdeeidistrptipn.a rébe in
various 'mmnaedrrn%%Ps%?asteign(Kr %CZ%lﬂ’t:dQ& lﬁﬁyalbe(%ﬂ%éd with Freund’s
complete adjuvant or Ffreund’s incomplete adjuvant.
Administration is generally carried out once every 2 to 5 weeks,
20 [0059] '
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
25  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.

10060}

30 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

35 out by allowing antibody-producing cells to react with myeloma
cells using polyethylene glycol (mean molecular weight: 1,000



Current Qpinion in Immunology 16: 321-327). As described 25 later in
exanples, it was reveal ed that expression of a TARM protein on dendritic
cells was enhanced by inflammtory stinmulus (Exanple 2), and that dendritic
cells adhered to T cells via the TARM protein (Exanples 5 and 10). In
addition, it was confirned that dendriti’® cells were activated by the TARN
30protein subjected to cross-11nk stinulus, and that production of IL-6 was

i nduced (Exampbes @)ool)thhamdoaemrﬁmraﬂdntdsiafap@x@ﬁﬁﬁav@l prodiehi Snvef 1 L-6

i s associated_with autoi nmine eases () shihara,
Oyt okine & Gr e B A B Peuietirerasad Jenn e Ciersn EaRESEIAOM ¢ he
cells to 35debatweien cH)IG amd S$i79G) f ataat Iratasumﬁr ebeeahdmbant obothes

agai nst the T,% Mtﬁ{e R-prBaly oA jrﬂ)mbe%go{”%w]m eloma, cells

Furt her nore, _ ter- ionéd exanmples, T1 was SomfY
ant i body aEcorthahg i$ 0 ganerptiys emppraxgeatebn dct wall y thadla theaapéuru c

effect on a cgl E@ggnﬂ \'fcf({odiﬁﬁ'?ﬁiﬁdt%sS nodel (Exanple 7). The

col | agen-i nduced art ti's no nmodel of rheumatoid arthritis that is
an aut oi mune [808ddse. [0078] Accordingly, the antibody of the

first enbodi ment aCVQﬁ@h@Qt}QS’eé RE PHERAY cHam R ﬁféth%d§5§£H| béouséd‘e
treat nent of %0 aut ol nmune

aut oi mmune di %%s%%rﬁeé'”?ﬂel"j’r‘f‘é f?&ﬁ‘?'ﬂ h‘f'(’fd@@]'”as xag‘pamp(?es 0

10 such an immunochemical method include: an ELISA method
using a microplate coated with the TARM protein or the TARM-L
protein; an EIA method using a microplate coated with an
anti-immunoglobulin antibody; and an immunoblot method
involving electrophoresing a sample containing the TARM protein

15 and then using a nitroceliulose membrane.
f0063]

In addition, for screening such antibody-producing
hybridomas, a method of screening the hybridomas based on
whether or not the aforementioned antibody has an influence on

20 the functions of the TARM protein or the TARM-L protein, can 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

25 example, based on whether or not dendritic cells are activated
by the cross-link stimulus 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

30 aforementioned antibody to the TARM protein (Examples 6 and
11), or whether or not a compiex formation between the TARM
protein and the FcRy chain can be inhibited by binding the
aforementioned antibody toc the TARM protein {Example 4).
Antibody-producing hybridomas can also be screened based on

35 the influence of the antiboedy of the second embodiment
according to the present invention on the functions of the



15Li kew se, it is considered that adhesion of T cells to dendritic cells is
suppressed by antibodi es against a TARML protein. Accordingly, the

anti body of the second enbodi ment according to the present invention is
useful for the treatnent of autoirnnun@&sdi seases. 20 [0081] The
present invention provides use of the antibody according to the present

i nvention fogég\rpg‘s%ﬁageﬂ} t tpg apeyti ag@gge(j Ohnt WARILHRE aut ploEMtne

di seases. résen i nve t| on praovides "E{f;{]l% Lor treatl ng
autoi rri rruneftmtstefa%e@f égﬂpﬁ\gl"h@f@%f‘s@éﬁ”ﬁfi”agjrﬁonaké? 8‘ prote

t herapeuticalLy ef e%h,\b@tégmgpt tﬂfndﬁrﬁl@ ankl Qmiy] 38ai90r(ﬂ’ ?gud osébengr ese_rll_t

i nvention to mammul s i ncl a hu t i itin

cel | adhesi ogmbod lmenh@%@@ﬁ]ﬁbé& Hg‘? egr[elsrani '@VMM &9 ai%h‘@&ﬁ@ntof gT
celI's to gengrbtdi, cegystm@s ssregmahlgcmethoc‘aulapr esdirbdy timati bodi a8 a?al nst
a TARM pr ot el Exa . he first
enbodi rrgnt a!:‘gF 'Sﬁ{‘ﬁgp?% %?H%@Bﬁ? ég(‘tﬁ\? R p'IOrES ﬂm)ttj Pt?éiyﬂ@l-f{m !

|on can used as agent for
i nhi bi ting Tpeetdinadhekitois a[@@é}receembodsment I&fvﬁfs?eantitquy @f)riibﬁdered

t hat adhesion of T, c d Ll b di e
hai ner . TARGEER GRYERHSRLCERT bE) SeRfkel, tuBbabuEEsausbicamiRgd] es

enbodi ment acsetitihgntay th@oprt&eﬂmfrleﬂleﬂt‘t ofS c@n 5@§°U§§5V asSCEEfFBEnt for

St nhi bi t4 9 ad n. ;£00 d aftefrhetiﬁéesaﬂire&?ﬁeﬁtlbneatI on,
the ter n#aad-#géﬁ%éld ‘of h@ﬁk@‘l I sL; rrgé}forme

ans adhesi on ‘1 cells to. dendrli;l
cell's, nanel ymmpaosheaicg! of aSHRANPHot ej ﬁngﬁb‘? ssed O Edri t 2L cells
to a 10 TARMalntﬂS@df-lﬁ}o%&@g@ég%ﬁﬂoﬁfﬁt|§:!ecB;ed iaiskeidt Dngwiedhbi rehi ngdof a
TARM proteln expressed on dendritjic.c e € ressed on
T cells usind'& hg ij%&'t‘c?%ra'? {1t bl??‘ii%gth'ﬁ%c%m& gﬁ%%ﬁ@oéﬁ?%?tﬁst he
present i nvenrheoNARMRLI prateénr esponse generated as a result of the

|nteract|gn ?ﬁ#ﬁf n 15 dendritic cells and T cells, such as activation,
growt h aﬁ di ntiation of the dendritic cells and T celkﬁ

production of cytofuntietmaooki nloriag isecatppd eifean FWIBE W %P
conposition

ut i cal
example, a limiting dilution method, so as to obtain clones.

Selection and culture of such hybridomas are generally carried
out in a medium for animail cells (e.g. RPMI1640) containing

20 10% to 20% fetal bovine serum, to which HAT (hypoxanthine,
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 monocionat

25  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]

30 A monoclonal antibody may be purified by a known
immunoglobulin  purification method. For example, such
purification of a monocional antibody can be easily achieved by
means such as an ammonium sulfate fractionation method, a
PEG fractionation method, an ethano! fractionation method, use

35 of an anion exchanger, or affinity chromatography using a
protein A column, a protein G column, and a TARM protein.



20The, adm ni stration route of the anti body according to the present
invention is not particularly limted. The aforenenti oned anti body can be
adm nistered to manmmal s i ncl uding a hunman by oral adm nistration or
parenteral admnistration (e.g. intravenous injection, intranuscular 25

i nj ection, subcutaneous administration, 4ectal adm nistration, percutaneous
adm ni stration, and |local adm nistration). Anong them a parenteral

adm ni strati ogogggq in particular, intravenous injection is preferable.

[ 0087] 30The dosage %or“ for orgl admi ni,§tra}‘i on and parenteral

admini stration and {R8 proatiePpbAraETRBE" ChdNEoP refeatwaMe Ntk €8 Her sons
skilled in the aart dheandesagsdpr fperrtiel aﬁragﬁiédﬂ)?%ﬁidfﬂ%pﬁ!ﬁi’fi@@ﬂfm er al
adm ni strati o[l] gan be prgduced b}/ a fo ventional,  pr ocests for exanple, by
mi xi ng the anf FH3UY285 d0Er -GG 0Ot nESr ELERENS nUWEATH £ oS RSEHE) e,
with a phabmesanpias yofacoebt abl eurctionsl . fragindrt088klude Fab, ABalsfich a
phar maceut i cald y,.accept.apl.e,carrker ¢, t e, LG AS 4G l.y used in
the drug formﬁl‘éfi’é’n b i"gl GNP fh%?%%g%ct ’t%w‘@ﬁgnadhétsi“ﬁg’ n%c’%’mdi ng
to the preseng gnglevewnemntibedyedrvRrandecpabyiroar theseekpt abl e carriers
include, for eyxpmphe, a comonly used excipient, binder, disintegrator,

| ubricant, coloring agent, and flavoring agent; and, as necessary, a
stabilizer, an enul BiTEErEd o X889 i d% pEfot artibadyyur ehctther | THspH

adj Uft er ,wnf @'ﬁcﬁ!}é@i@ﬁéﬁ% aec@@ﬂhgwtdarthte %}e&ép@nﬂw(w@oﬁo iﬁ@l'ut%i_tee”éﬁ‘g

agent, a surface,activator, a dispersant, a buffer, a preservative, a

sol ubi | i zer, Qﬁ’g’tﬁ) oot AGt abfafit B%’lﬁg Pr}FeE ‘P%)rtrhﬂ j:t”%(ﬁ £CeBedirAgnto a
conventional metbodiny toi tHen@resgnedneensicsgnandl ¥ fisedi@salr fvigrakati al s

for phar rraceu%g%ﬁfpr eparations. 15 [0089] Exanpl es of a dosage form
for parenteral histration include injectable preparations (e.g. a drip

i nj ection prod@668lan intravenous injection product, an intramuscul ar

e omBrOduct; SuSHOPHARIFEYS ARSI BIPIAELShypdRG AP TLELIRAEOLS 20
injection product), external preparati'ons (e.d. an orntment, a cataplasm a
lotion), a sufpoRPEBRONt aRCGaTHINGNEC HiR BFresent dnveydoni alsmenincludeal

drops, ear dr@pgibcilds &ddiRge @Rl ndgeNbrofdiA% A8 ddiiok(d @bhBolRRAEALI ON
is prepared bé di ssol vin 5 anti bod¥ accorgl ng_to the present

g,the 2 . !
i nventi on i nt §CAPEIING &Y thE HregsBE INyeNtignecanend, funhtianainfragmant
sol ubi li zer, &hbtddfer, a pH adjuster, an isotonizing agent, a soothing
agent, a g{)esz éggi]ve, a stabilizer, etc. can be added to such an
i nj ectabl®” pr Q dtion, as necessary. In addition, such a injectable
preparation can be S0cpr pdefearded nekhenplesmodf thef apebeddr icfd theodiret, whi ch

A ni st rat | ofPonTHE Stcobdiito B gt (BYEREBFC N Rieuded
tabl et, a coaf&dibadieergaingsphe follawpag \arokeing:granul e, a powder, a
capsule, a SY{HP) &'membrane or secretory protein comprising the amino
25 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
30 equivalent to a protein consisting of the amino acid sequence of
SEQ ID NO: 12;
(xi’y 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
35 ID NO: 12, and which is functionally equivalent to a protein
consisting of the amino acid sequence of SEQ ID NO: 12; and



enul sion, a suspension, an injection, or a |lozenge. 32 [0092] The
phar maceuti cal conposition according to the present invention may further
contain other therapeutically effective agents. Mreover, conponents such
as a blood flow pronoter, 5 a germcide27an antiphl ogistic, a cel

activator, vitamns, amno acid, a noisturizer, or a keratolytic drug may

I b dd - . ALt tJ h i : {i
Mnoredient t SnecaRer L iss LR ryelrof T MiREh Rofariafs 25 a¥no
wei ght . [ 0093icid Geqlesecohavheg ai%cbodynate odaintity tvith Héepaayent agidvent i on

can be deterrd IHAE 6 AR .based ¢ STy
admi ni strati o@r?rar%%ur@eé, 8@ §5¢§géﬂ9f' g?'sgggemfmﬁi@%ﬁééggégféﬁgy tgéiéeg‘ﬁ?he age,

sex and body tRegRfolEinacyatisting, of Hhesayeing pcit SEAEE Buti cal
findi ngs guchy@s 1£b pharmacoki netics and toxicol ogic characteristics, the
presence or absence of use of a drug delivery system and the possibility
of being admil¥%t&k ed as a portion of the conbination with other agents,

and nay ]Pe gglneralolAy rﬂuogtgoéﬁéllﬁaf@i C?yam;pﬂ@fef i’:thleYammcmyQQﬁOthg/ fiast, and
nore prefera 50.t0 day, [ adnm.pi.strati . to
5000 ny/ day, E‘d‘}l’é’f’é'r“%i‘tﬂ 8CE8rYHE0 tﬂg?ésygfﬁ%%“Hﬁ@ﬁ?@?‘e?%b?@*'gﬁﬂfeo 2000
nmg/ day, for iagaotten admibviasier at isecreb@oh ppeteiadodmpriginghth&@mRig)o, whi ch
are adm pi,st Y | vt 1 GBS r ki o) .stered to
2 child, 1he He0cE0e e BT, 10,108° FET o5, SRR, Hlid SR T An
adm ni st rat i FEQetlfodNOshilch whight gantgingppdnedor miyCie epRFRR@INe
decision of & olduuii &nﬁ fUmesidha eRghiadt daseorry be departed fromthe
e r%[l e.&?b0094

af orenenti on 30 [ Screeni ng net hod] Method for screening for
a subst ance t[{ hi bits adhesion of a T cell to a TARM protein

According to the s epekific Bxahogieofs bhedrigsdnamaadiboeiyt pebdabed pnesent
AR BN gL A NN E R LT O e RS
The TARM prot[@Q72}% expressed on dendritic cells and is associated with an
and T cel 5. In addi iR NG, $he Bresd MRy ERRBRCEF PR AR ©, ool 1
added to the (FARNRM#6elh) tdheppsibadct with ofthel- Batinnalminetiiye t pé
aut of rronune ghoeAseq CaMQRAIUTenECOs M nalethnbliswCr ARRIEBREROT of
the first enbodi nent of the present 1nvention can be used for screening for
a subst arée tRakenthRINgRNESEd Man GHIYY éA‘FSEeF—ﬁUl(Bbf‘hge‘ﬁEm 8, Higashi
i-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
25 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,
30 [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

35 SEQ ID NO: 14 which contains one or more conservalive
substitutions, or a functional fragment thereof.



10 protein, and can preferably be used for screening for a substance useful
for the treatnment of the autoi mmune di sease, and nore preferably rheumatoid
arthritis. [0096] The screening nethod of the first enbodi nent accordi ng 15
to the present invention may further conprise the step of (c) conparing the
bi nding activity in the presence of a te % substance with that in the
absence of a test substance, after step % ). [0097] 20In step (c), when the
bi ndi ng aCtiVifdbln the presence of a test substance is lower than that in
t he absence of {ekt substance, and preferably when it is | ess than 50%

it can be determ neChridt@ierhﬁ\%féﬁr@d eMBA{FBCSS ttﬁ'@lﬁtﬁﬁ)dyﬁ%ftﬂh@dsego@(ﬁ the T
cells to the prote accordin tthe resent invention. @%‘%w

The term * cont SetadiT aceprgind 8-kt "Rt o if8ng as a
TARM Ior otein |agaids@vmdném@amecbkwecoe'ﬁ)wnpmmmtcannpmtrltg Thleeinlmno Flolr

exa e, itz can.be rrj t Lng. t T gells to
a pIm;te on vam gﬂlat ﬁé%éh%ﬁ%ﬁ@%’é@n asf%eo%aﬁ%ﬁ?i%g,@c&%@ceao t hod
of addi ng the GERel Y WARM I owdiioht contgihat ensoneimiong Toosklrgative099]
The T cells ar%qﬁ)ﬁ&rgﬁg oPStf'qu%E%ﬁi\ngﬁféﬂﬁ%ntacﬂgré@fre preferably activated

Th2 cell s. t he IabelecheIIs are
added to a plate on AWNere Lrefenvepsr examplagnf H@%@ﬁtmﬁﬁy of Ab@ sgfendhey are

then cul tured éﬁfbo%hﬁ?éﬁta'atc@%ﬂr@d t8f tﬁensresEmr Wér%@nuﬁa(ﬂ?ﬁil%h@@' I's are
el i m nated by wash |qr5}g or the lik &e | evel, of the adhered ﬁEHSIS
bi

then measut®d, "4 wqmasm\ﬁ@ew rﬁawrg Rt Vst exXnreseef In the pop
the af or enent i enedckabeli Nghace r@tdlm§ompam Larpreﬁ@mﬁeoraaf | fioreesedlt

b b
cte) oan be ushaOrTent SR Eohn  eEbBETE "ot L0t 8o TRSHE B
include [3H], aabbopl%]a]g,atmtda [[.ﬁ‘ﬁﬁﬂal.n Exanpligsgod mxhymalzlyde weedstiegei n
i ncl ude f3-gal ?fta‘?si'e‘il@f @ﬂa’ hRfd PQ%@@?&F%H | ncr\%agg'df aad, ekl er ase.

Exarrpl es of a uor esce tance use ereln rescel n

i sot hi ocyakat eOmeiw{adeﬁdlda@ i oANE E Dol i e Llab@rawm@sa)mdmkcso as a

fluorescent pretgigr SEFIONGEOL NG, 4K§ f@:@q%tr%a‘i‘%‘%i%m%mhé?@@{d to such
enzynmes and f'ﬁ(%ﬁé ent proteins, the gene there can be introduced into a

cell and can b expressed t her ei n. Exanpl es of a 20 | um nescent
subst ance used[beeeaifrantibbdgeaddphbeniareanital tohgesitionln sonme cases, a

bi oti n-avidin ggggem cg used to allow the aforenentioned Iigand to bind
to a | abeling 116 GIS€d3€
20 Since T cells, which are lymphocytes associated with
immune responses, synergistically act with dendritic cells having
an antigen-presenting function to such T cells, the T cells play a
rofe 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 1 cells to
35 dendritic cells was significantly suppressed by antibodies
against the TARM protein (Examples 6 and 11).



[0102] 25Moreover, unlabeled T cells are added, and the adhered T cells can
be then detected by an anti body that is specific for the T cells, such as
an anti-CD3 anti body, or by an antibody that is specific for a helper T
cell such as an anti-CD4 antibody. [0108] 30Wth regard to binding
activity, the added cells have previously been neasured, and it can be
expressed in fogAjormof the ratio of the adhered cells to the added cells.
[ 0104] Met hod fqr screening,for subst ance t hat_inhipit; i vation
of a 35dendritic Eerﬁ“ﬂﬁ@%B%dﬂﬂgt?ﬁ g rs%FﬁﬁHWH%&n§¥ﬂ%ﬂﬂ%?’ﬂﬁe%%%cond 35
enbodi ment ofcdrifanped St i emtibody tdueoedirg fiootidledeaest isganhgnmet hod
for screening for S .1 [l cti Welf) &d HEikid ¢ cel

[ 0105] 5Dend?qcttf"8“§ell§$§ écgﬁggaeﬁ%\g‘%?véﬁéégf Bf}g éfdA ép'?(‘)?ggjﬁ sgéﬁ?egzl;ﬁedd to
cross-11n stiodels Ex@xapid ¢9. 3 el opjlageecondieed yarthridenamodelciceal |
system that has(Reep r%.;é@ﬁ%oﬁe ARNFRESndi MK aftdiRditfmYnehdi@eddBM ant i body

can be used for 'screenin a substance that inhibits activation of the
dendritic celll378j0 [0106] As stated above, it was denpnstrated

that the autoi mune s8Ry S thausgskibydgct ofathen fAifstdeasibddienet | s.
Thus, the net hod agcordi&& 0 the Present i.nventrj gr} f%h sgrr%?ni r}ﬁf ra
subst ance t ha@CGORHiM £8 PUEETh IYCHEAR P IS TREIYNE AR TBIE TRy for
screeni nqof ora@cstiIptaecdisesskby] for the treatment of, preferably the

aut oi mune di ﬁ and nore preferably rheumatoid arthritis. [0107] Wen
cross-1link sth is given to a TARMprotein that 20 is expressed on
dendritic cells, the dxanpte ofcaltls hdoomenuoei diseasesAs thegmataid the
TARM pr ot ei n QTR & conplex with the FcRy chain known as a

si gnal -transduci ng 1ol ecul e, and the production of IL-6 that causes
aut oi mune di G¥28@5 or MCP-1 acting as a chenotactic factor for nonocytes

is inducqd 25 Accqudbpgly. it NsSiRRsidared e sUmanbngorethediiof td he
second enbodi nent _a_ccorql nP to the prs{zgnt i nyent.ion,_ the Ievrél&!ﬂ&“
activation ofdeBdrfic Cellseld SUPRTasseRebyL G IRRGIRS, 28805 FhddEMithe
amount of | L-§rauegh or AdeBrdinyigfuted ahtibodyhefdenersddond embodithbat wi se,

the level of acti ‘a%ot% Eﬁ dendr! E'i(r:w(é?l ilosn icsa[]sgﬁul for the treatment of

accordi e presen
autoeimmune diseases.
20 [0081]

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

[0082]

25 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 a human.

[0083]

30 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

35 invention can be used as an agent for inhibiting T cell adhesion.
[0084]




30 neasured using, as an index, the expression |evel of the FcRy chain in
the dendritic cells. [0108] In the screening nethod of the second

enbodi ment according to the present invention, when the |evel of activation
35 of dendritic cells is measured using, zg8s an index, the anmpunt of IL-6
and/ or MCP-1 produced fromthe dendritic cells, the 36 screening nethod

may further conprise the step of (f-1 i ng the anmount _of IL-6 and/ or
MCP- 1 produced in tﬁ‘é keWisgn e 181 8“?@59 gpﬁgﬁénﬁgnﬁﬁ‘toﬁ‘ tHat! ofellL-%® and/ or
MCP- 1 produceddémdtitie abienpe s@fppaew@@ Bvbéhaib@@te@fé@m%te@ TARMAIN 5
step (f-1), when.the anpunt  of

pr oduce n.th resence
of a test SUbSQ%génl S C&%qmtgr%n tﬁﬁa?négofx gf éﬂ&/ 8F¢ ‘Nﬂg W}ﬂ%ﬁﬂﬁ% in the
absence of a tastorsiihgttanties paedept éheeatiby wherbeé tises hesan tapmbo% it

can be det%rmlp]%qq%hf%ﬁg\?ttagﬁtes%?stance i nhibits activation of the

dendritic cCells n the screening nethod of the second
enbodi nent accd}Qﬁﬂg to the present invention, when the |evel of activation

of dendritic cells i gﬁ%g?rf@ge’l"@'{t?%c‘%ﬁ%”' nggé( térﬂ&%ﬁﬁghorbfl qvel of

the FcRy chain in the itrc streeni n may further

conpri se the st oMmeanpdhsHReM | thﬁ‘é’ %)@Bré%ﬂﬁﬁ'q eckes, ppMely, fdRy chain
in the presenCtﬁrQ{fng beSad TARSE PreteiM tékﬁﬁé@&eéf ohheeheti€hadils 't@a the

absence of bst ce after te 0 [.n st ,  when
PheCmse ol o RBVEE "B BE s Skad P i’ o BuolnED GRS P bindiiss mnce
is | ower than ¢that TR Mh@rﬁoﬁy‘ @bt@lresmtltdﬂﬁ dbadrite qklls test saRst-ance,

Cubstance | nhBEeEerEl ot T debe 8 adFrE oL BTHap T el |7

step (d), the acﬂnmaoaonatamndmgg ite ridte paresandl airtverition t ealn deninomg as a
TARM prot ei n afendid tdéndiahbd 3 Shblagheds totr?etFOﬁ&etéc"tt gt bBRAM LR

t he anti body accordi ng o t he reset':tétj I nvent 1 on can be
carried odt byd%m‘t'tﬂcl $§!l6h@ms0 HeRalst iwidel 8s iiﬁtl‘éaﬁﬁﬂb uﬁf@‘h’é'ﬂ aoek ai ns

the antibody agigrerdinRtich tofetHd eRiddritidvanti snd T C&H2] and productl'o'i‘t step
(e), the armount,_ of oﬁggg tel n roduced or the expression |evel can

measur ed accor®fi gt h‘é@t‘?@&‘ besuppisanedcial Iy avail abl e k| t can
al so be used. [0D8s]

Pharmaceutical composition

20 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

25 injection, subcutaneous administration, rectal administration,
percutaneous administration, and local administration). Among
them, a parenteral administration, and in particular, intravenous
injection is preferable.

[0087]

30 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

35 according to the present invention, for example, with a
pharmaceutically acceptable carrier.



37 Method for screening for a substance that inhibits conmplex formation
between a TARM protein and the FcRy chain According to the screening

met hod of the third enbodi nent according to the present invention, there is
5 provided a nethod for screening for a3tubstance that inhibits a conpl ex
formati on between a TARM protein and the FcRy chain. [0114] The TARM

protein is eg@r(%%ged on dendritic cells and forns a conplex with the FcRy
chain that h een well known 10 as a signal -transduci ng nol ecul e.
Moreover, it has béen sughestedphaatmacestielly craaoeptables £acoigh ed with

the TARM pr Ots‘%itﬁgaﬁ@?;m{ichh% &RHEsSshonsbéhahedfe BPugTarerlihtiowr fiage is

i ncreased. Accordingly, the scre mR met,gog accor di.n {:o t%‘he r esent

i nventi on carﬁﬂfécﬁ%%gdnpérr%%ﬁ‘te%’hﬁ'hé go?ng SN Pahe 'f‘%a 0 156 HE‘F%?@% a
COW]P| exb}‘ gr W&hgeptm,weqmédle ]?ABMn@t@g@itom@nacéehftajﬁawwhmm,inahmta:atn bfe
refera used for screenin or_.a su ance. use rf. [ nt of,
Breferablg 051 SREP 8 saeggﬁgmom o) %’F%Pé‘?‘itm @'Wi?&r?ﬁ%tggg%‘ﬁi tis.
][Ollﬁ] 20The I&@Wﬁamitn@otmﬂhfgcbgmugraﬁmgia\mﬁm@ q@memnd,nafsma@ss]?myh
urther conpris t L) GO i e J t he FcRy
chain in the %rsggéﬂ%ﬁb%ﬂa‘gmﬁ@%kge&bs%%ggg\g\ﬁg{]ﬁ_nt %Qﬁrﬁ%ﬁé?ﬂae Slil\é‘%d%ﬁgi nin
the absence of pHt esljustdrstancantisbpbic, seapaptijoxidantorrp)extender, an step
(i), whegath I, O e f i di r esaifee0fg a test
substancgoi seﬁn?mgeﬁﬁgng?%ﬁ%/’ éfg%quggcgalﬂé%% E%?r?‘?%%'k%brgé?ée of y atest
subst ance, arRrgsesvatixgl ya whHbilizgrs 3 satmh%%ag?”Baﬁ“Qena%Yg?% ned

that the testessppisiadege atoralidi t6 a carmla@xiénanaticrhodetyeemikiveg prot ei n
according to the

present invention and the Fc chai p. 11 In.step (9),
the term "cont&EEAIRIS QOWOBL\F t“isé’gl a7 1Y P %rdl?%agorl éﬁar%‘]@c&@ﬁ&aﬁti c
cell's on whi chrepdrdRMmy.otein and 35 the FcRy chain have been expressed are

Slr Ieg\éve;];:l tiqj d'f(%:ééﬁ/ cone into contact with the anti body according to the

Examples of a dosage form for parenteral administration
include injectable preparations (e.g. a drip injection product, an
intravenous injection product, an intramuscular injection
product, a subcutaneous injection product, and a percutaneous

20 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

25 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

30 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

35 pill, a parvule, a granule, a powder, a capsule, a syrup, an
emulsion, a suspension, an injection, or a lozenge.



38 invention. For exanple, it can be carried out by culturing the
dendritic cells in a nediumthat contains the antibody according to the
present invention. [0118] In step (h), the expression | evel can be
nmeasured according to a known nethod Fqg exanpl e, the expression |level can
be neasured u5|ng flow cytonetry. [0119]21n the present specification,
exanpl es of the "test 10 substance" include a synthetic

| ow- nol ecul ar {G8PgAt conpound, a protein, a synthetic peptide, a purified

or partially purifigde H@%é(ﬂﬁ@&é ﬁcaf‘@gﬁﬂfdﬁg% a@c&%‘?h@ 'oatl‘ig'cp"rgéieﬂg

substance (including a bacterra and a nu
(antisense, riméRHen RNY  fetthey . coptaiar péhesxtmpeeeutirallydeffeddvpound 15

or a salt thera%‘é%ts or Nﬁ)r’é@v\é@t %oH‘f%r‘?@{ts( Suéh a9s %Yﬁl@é&)ﬂov@%ro?ﬁ@m es are
not limted théreto. The "t est subst ance" % ei ther _a novel sub&tance

or a known?suBsBSHEECIE, Hf AEIpPITtiooFhee raégéfﬁtofrnvgﬁfn’éﬁ iTiNGe

gescrl Eeg Ib nI @eidi b m@tlétfnﬁlzl‘@l lo®Vv m@]ramﬁ?n![ceéruﬁmvéﬁ%!s?ﬁﬁ@ HHD| 85

escri bed bel gw are no i SCOpe. 0 e sen

i nvention. In"teﬁ@sé?(%pl Ettﬁ?qémefiﬁﬁl B-‘ftb? ?Fheaﬂgg"?,dﬂm%d%r@ hherray be

sinply referredrtior aan’ FaRMararet WIARK & rangetofmeso 26% béypeetgiviel v.

Mor eover, theé ?3 deri ved TARM protei n and human-derived TARN protei n nmay
rre

be si rrply r ef to as "mMTARM' and "hTARM at tinmes, respectively. [0121]
{Exanpl e 18 IsoI at i Brdage whithe aARbPg¥RRCcCoTding focds presaTt Mmnantios (1)

| sol ation of r%eﬁ Bg' ésciﬁﬁ&%rnabﬁgeér@rm%@s ?B#:ﬁ‘c% YGER

differentiate |nto in vitro culture. ragnent to be
used as a dri @éraﬁraﬁ”’c‘ééﬁt@t‘%sr%"@paﬁ% ?P%nﬁ’%@'ﬁ?ﬁs%rt%ﬂegﬂﬁ?@r ehfter,

Bl ast search \g@mmmgeo&@tagrél ’Rext B ds GBNCRefd hic YA A Rai@t stedt ai ned
during a step 0
severlty of disease, pharmaceutical findings such as
15 pharmacokinetics and toxicologic characteristics, the presence
or absence of use of a drug delivery system, and the possibility
of being administered as a portion of the combination with other
agents, and may be generally 1 to 5000 mg/day, preferably 10
to 2000 mg/day, and more preferably 50 to 2000 mg/day, for
20 oral administration, and 1 to 5000 mg/day, preferably 5 to 2000
mg/day, and more preferably 50 to 2000 mg/day, for injection
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
25 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]
30  [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
embhodiment of the present invention, there is provided a
35 screening method for screening for a substance that inhibits
adhesion of a T cell to a TARM protein.




39 conducting a high-sensitivity subtraction (N-RDA) nmethod. As a result, a
gene encoding a cell menbrane protein having unknown functions (GenBankTM
accession No. NM 177363) was obtai ned. 5 [0122] The foll ow ng
prinmers were designed based on the sequence of GenBankTM (NM 177363), and
t he expression of the nlARM gene in vari®us organs of a nouse was anal yzed.
MTARM Fl : GIGACI |1 GCAGITGCCAGAA (SEQ ID NO.: 17) 10 nTARM R1:
TGCACAGGAGTTGAGHSKIC (SEQ I'D NO.: 18) [0123] Si ngl e- stranded cDNA
was synt hesi zed frOﬁjto al_ _RNA of  each or an Pr or ggé usi ng RNA PCR kit
(TAKARR). Using suctine QR4 rofpieds OBNBEOBLIC, E8'S (37 IPCR s
15 carried ortam@eﬁﬁlﬂi’ﬁoﬂﬁi{aﬁbra&m@i Q&mt i%msr)vo%ﬁ RCR{magm@ﬁﬂl f:?ed out
using a reaction. so Wi c | pl. o

Quanti Tect SvemearDsl pRRvFRS U2 s AR T PRy P At s

gl ycosyl asé ( Imesiult ofer)ss-iitk iﬂﬁﬂLﬂUscﬁi‘taIO@ M exd ARNIHE ﬁARNEprofE:ﬁ:ZShpl of
100 pl4 mMTARM e t, and
7.25 Rl of di sﬁﬂ%\% E[dv{g?’e J)L DFL“!%L '?#E@Lg L?‘t e%e&'?‘rma %[3’ ds’Lét ggﬁc for

10 minutes, a beadudusiedyclAccostisigyi rt@eofscgae;latg seethad aﬁdtr&)cﬁmtm nut e

was repeated t u t essed
' ki dney. 25? fnerSofithf Hebeat IVRRLR B WSSl (e Rregmin

5' - RACE (Rapi dfAnp| $4htanicenthat W’Fnégﬁeéméﬂ RACECEiEte ERg r out to
attenpt tqodetgigtens, t@i‘?dflt'a'n"g?ﬂ’égéhall%rnebéeq}!@@fcef&f Q‘E'FéBMn 0$8r5]a

30Fi rst, double strande wa@] ?_[ esi zed fromt e total RNA of the
mouse ki dney u‘%‘i't?ﬁgtaé'ﬁﬁlAuﬁ/grﬂt}ﬁQ QFECHRARRS | then AUESRANMHLE Che8ASSur i fi ed
usi ng Q aqui ckamCRnpre iprefataibdy rketinf&JodBNrhriSigsbsequent |y, an ad29 adapter
(a product Obt@% by anneal i ng ad29S (acatcactccgt; SEQ ID NO 35

19) andad29A (& gatgtccgt cgacgtat ct ct gcgttgatacttcagcgtaget; SEQ ID 40
NO. 20)) was added fliver stesersogamatbopr ofidbe GirsteapitandinodntRACEDrding26] 1st

PCR

Compoe, t1 an (SRtHE, Blehe AAara 2Ry FauARIAEABOIEE Bpfee®ofde) ) o
FxTao, 0.5 pl ©IMpaoimM He mbrn !ggpcm)v'tm BNRIENGF PrESeRTEGaie aptRSH i ¢
priner, 1 R oéum%%cédmtwrm%@d@ﬁtﬁ@Né\béaécéoétdadltééﬂ@,@bst@fﬁl@le?:%ft@ R of

distilled water e foll ow ng sequences were used as priners. ' PCR4:
AGCTACGCTGAA GAG (SEQ I D NO.: 21) nirARM RACE 5t 4:
CTTCTGGCACTGCAGMIICACCCT (SEQ ID NO @ 22), or

20 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
cells to the protein according to the present invention.

25 {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

30 TARM protein has been immobilized, or by a method of adding
the labeled TARM protein to a plate containing T cells.
[0099]

The T cells are preferably activated T cells, and more

preferably activated Th2 celis.
35 [0100]
In step (b), the binding activity can be measured by a



MTARM RACE_31_4: GGAGAGTACACCTGTGAATACTAC (SEQ I D NO.: 23) 15For such PCR,
after the treatnent at 94C for 5 mnutes, a reaction cycle consisting of
94C- 30 seconds, 65C-1 mnute, and 72C-5 mi nutes was repeated 30 tines.
Finally, a reaction was carried out at 720 for 5 mnutes. [0127] 202nd PCR
was carried out using a reaction sol uti offfwith the fol | ow ng conposition (5
Rl of 10 x ExTaq buffer, 4 Rl of 2.5 mMdNTP, 0.25 RI of ExTaq, 0.5 Rl of
100 RM pri mer KIEMPCRDELhGd5 §ol efanipl, itrtel\/lm”iedspeei!isiarepéhﬂ@fi tolaRl of

the 1st POR pradycty 49Achol bbby 0 7875 R LAt P8t er)-

25The fol |l ow sequences weré us
GTATCAACGCAGAGREAtEUGSOtGr e SEMD T 7 r\mrtaM)pmfrA&NbRAttﬁwé _3rhereafter,

TCCACCT GCOGT CAGTAHGSECE )

MTARM RACE_3' e el g R nared oy Hashipe Ythedikey andsihe

For such PeR, TﬁY?%Pf tthe edbarefk cellstisoten enessuiatt teredbyr e’a@asmngycl e
consi sting of taéCbia\Q;”s@cgmﬂmy 65C- 30 seconds, and 72C-5 m nutes was

repeated 25 ti a Finally, a reaction was carried out at 72C for 5
m nut es. The ﬁ"é L ed (-DNA 35 fragnment was cloned into pCR2.1

/(A\:Bln\éilg(r)ogéelg)s and tﬁe;\nuiltréecifod@n%emm tdtﬁé!ﬁﬁj Was rﬁ@kﬂéﬁtd‘]ﬁ‘é’ Uéhng

a e
result, 2 typgegﬁgngN%\s %@5 5(()':%0'-& 'g)?%ﬁ %593 ?yﬁ&o'@sc@mAs Were
obt ai ned 18 BDRAtEn)ana tllummtelseeﬁpr ssbstamé s¢ﬂc| cicag i sef aramsl, W r
clarified. [0 m Ie éf'@g el er%i&‘? ?(ﬁ?é’% o hgpgmnﬁi' Qde Of’ir?]' ned by

RACE, prlrrers splici |so orns Wwere
Doubl e- st randéd QbN[\ V\b]s §9 [‘le§|]zecE>F&1@ml@$leOﬁ anaEnRNm&)fusmi roerssnbone

mer r ow usi ng M/ad%qut@sﬁa@omasa%%ﬁhe Cgﬂesﬁ%é@sgbmd%%f' fa5d using

Q aqui ck PCR ﬁurlélcatloE K % EE out
reaction sol utVofeESE t REAFHIESWP gacféﬁﬁff%ﬁqeif@ns’('gs'iﬂm‘(ﬁ usE @(ﬁm
buffer, 41R ofhclade nlidPEReid. Z%tﬂto@iarﬁf@q BODPPR  8hd1Q0: 1M H:AMr i NET,
ORI 501?' of 151?9)08md\|01!_ab0 ét'orst}eerS) 1 l?lso %fsg or%scen? pro%ilnm(_e;!q agcrl]d 38. 75
the like can be used. With regard to such enzymes and
fluorescent proteins, the gene thereof can be introduced into a
cell and can be then expressed therein. Examples of a

20 luminescent substance used herein include luciferin and
lucigenin. In some cases, a biotin-avidin system can be used
to allow the aforementioned ligand to bind to a labeling
substance,

[0102]

25 Moreover, unlabeled T cells 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.
f0104]

Method for screening for a_suhstance that inhibits activation of a

35 dendritic cell

According to the screening method of the second




distilled water). The foll owm ng sequences were used as primers.
MTARM 5' UTR. GCTGATAGTAGACCTGCTGAAGAC (SEQ ID NO.: 27) 20 nTARM 3UTR-1:
GICCAGATATGICCAGGCCTCTG (SEQ I D NO.: 28), or nlTARM 3' UTR-2: TTCAGITAI | |
| ACCAGGG HA (SEQ ID NO.: 29) For the PCR, after the treatnment at 94C for 5
m nutes, a 25 reaction cycle consisting ?eﬁ 94C- 30 seconds, 65C-30 seconds,
and 72C—5 m nutes was repeated 35 tines. Finally, a reaction was carried

out at 720f0rerﬁb8hﬂﬂbﬂ% oW&HeZ ptréﬁéfﬁt Oi‘nv@dtmﬁfs,th@réywsp%vfd@alcang
i sof orms coul d be confirned A%)a result, |cat|on produc

obt ai ned in 5 SGBERINKLIMEENG 369 e SREFSIIETo @rcﬁ HRHANGE Sppt d.ﬂi'ng%S

I sof orrns. Theyanpitidh of £ PhAdFtaRge&Nt was cl oned into pCR2.1 (Invitrogen),
and the nucle il%%sequence t hereof was determ ned usi ng ABI 3100 Sequence
Anal yzer. [013%9] As a result, it was revealed that splicing isofornms
encodi ng 45t ypes of DerdritdinecbbsndalARM gaotisatad , byR,a "BARM prateind) and

t f t Fi 0131
one Lype of SSagherds LA SRIR Lo B 5esel T S 0190
normal nouse ta ssredritiascell i systeen. thad bBSCbEBBdSahmﬁéedst@c@‘qsﬁeilﬁlpl i ci na
| sof or MB_wer e Qf asen ’w1§hta¥ﬁ‘?!r°qufar%b88?f | Caﬁé"%rs@ddﬁﬁ' 9&9&% nﬁﬁtfo} gPrinmers

wer e desi gned such t the oul d spec; |1 f

i soforms.) 10 Wq#ihathA@mmqﬁh%@E@dlrtiiN@e”SBO) NTARM qR2:
GTCATTGTA@@CG@E@]T (SEQID NO: 31) Set 2 (Priners were designed such

that they could Spe(f:l.isfi%? eyd a%d\f&’ the r\IvBe;‘:samiI:Ir:*nf*ﬁotI'Is?tra%%’ef:lﬂs Qhat the

. autoimmune disease is caused by activation of dendritic cells.
Thus, the method according to the present invention for
screening for a substance that inhibits activation of dendritic

15 cells can be used for screening for a substance useful for the
treatment of, preferably the autcimmune disease, and more
preferably rheumatoid arthritis.

[0107]
When cross-link stimulus is given to a TARM protein that

20 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.

25 Accordingly, in step (e) of the screening method of the second
embodiment according to the present invention, the level of
activation of dendritic cells 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

30 measured using, as an index, the expression level of the FcRy
chain in the dendritic cells.

[0108]
In the screening method of the second embodiment
according to the present invention, when the level of activation

35 of dendritic cells is measured using, as an index, the amount of
IL-6 and/or MCP-1 produced from the dendritic cells, the



NMTARM_gF4: ATGACAGAAGGCTACACTGTGGATAA (SEQ ID NO. @ 15 32) nTARM gR3: TCAI
111 CTCCTGEEGCAC (SEQ ID NO : 33) Set 3 (Prinmers were designed such that
they could specifically anmplify the Si isoform) MIrARM gF3:
GATCTCTGTGATAGATGCAAG (SEQ I D NO.: 34) 29 MTARM qR2: GTCATTGTACCCGEGGTCTT
(SEQ ID NO.: 35) [0132] Usi ng RNA®PCR kit (TAKARA), single-stranded
CDNA was synthesized fromtotal RNA prepared from each nouse organ using
RNeasy mini kiSCre@nNGENTighdd omavhefiptinehasedhptridel ti2s probfegfrh)organ

d | at
en o pOR Gnbatird e U A 060 §hEER DU PE o' G Do g
a reaction sol RASS&RCR Ch @ h‘@sﬂoﬁﬂibﬁarﬁg:ec@wﬂ@sﬁhatonf(ILL2656RIC1/01' mﬁ’m‘ll Tect
SYBR G een P Chb iRl M%hé@lﬁ@ﬂ@e of 2B dt St%s%érn%%' 'a}f%;l%@%qugcow ase |

(Inwtroge pri mer,

R rimer,
R of terrpl e&@BNgr 50 “ffb% t&ﬁ“l amé‘gan t ghdl 2nddoroMGR-3t prodacedtior ) .
[ 0133] the EQESEHC@ PER a%ﬁgiubbﬁnhkﬁa§gﬁﬂgeﬂﬂiﬁggthgrné?éﬂhggtes
i t econds -
epean o s T DS GRSl TS e B5Ceae  dShstoramsenons
strongly exp][ qesferablybehennitr fovedsFiigamn e, 1[1:%3’12]&35?&62@%%8@% Lﬁhaﬁs i ng
RNasy m ni_ k t@%&cﬂ@%b%‘%ﬁ? R T AT T
separ at ed 18nd [ f J Edl from m)gse s]E)I een, 10 cel | frcul tured in vitro, and
ous types of ce e r
\5/3:1; hgm zgg from tgg t(I):ha S #r@a %moéc{égk%a ‘F%Egﬁg) é?ﬁ@ ﬁ@'ﬁeﬁ‘é
si ngl e- st r andeFCOTaHTINA eapf%ﬁww%vem%mr whan IbU:R el odr actédebon usi ng
ABI 7700 in thmfs@@@dﬁa@r@u@ss hhedsiiet XS R MMy Sthe bRplesdighml

muse tissues. level of the FcRy chain in the dendritic cells, the screening

15 method may further comprise the step of (f-2) 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 (e).

[0110]

20 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.

25 [0111]

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

30 dendritic cel!s 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.

35 A commercially available kit can also be used.

[0113]



[0137] As a result, it was found that mlTARM was strongly expressed in bone
marr ow-derived dendritic cells (Figure 3). [0138] 20 [Exanple 21
Preparation of antibody agai nst nouse TARMand Dip.r_.-essin analysis
(1) Preparation of nTARM expressing cel3s An niTARM gene expression vector
was prepared as follows. 25Prinmers were designed based on the nucl eotide

o (o201 DB T o D e R sacacac
(SEQ 30 ID MM&@@HM@&&MM&%@ e-stranded cDNA
was synthesi zed fraRchRgin0t 8 R ofsdbernim@! I gitibe sbngliersst kanded cONA
thus synthesi zed s used "as | at was carried gut usjng a
reaction sol lﬁ'T‘Bﬁ wnent hEthO(SaI NE ctg‘ﬁ*pogfﬁ‘?ﬁt (g‘:v&ntmn,loa;@ ‘Buf Fer, 4 g
of 2.5 mVedNTRov@d&d i rekthdtd for screening for a substance that inhibits a
complex formation between a TARM protein and the FcRy chain.
[0114] |
The TARM protein is expressed on dendritic cells and
forms a complex with the FcRy chain that has been well known
10 as a signal-transducing molecuie. Moreover, it has been
suggested that the FcRy chain forms a complex with the TARM
protein, so that the expression thereof on the cell surface is
increased. Accordingly, the screening method according to the
present invention can be used for screening for a substance that
i5 inhibits a complex formation between the TARM protein and the
FcRy chain, and can be preferably used for screening for a
substance usefu! for the treatment of, preferably autoimmune
diseases, and more preferably rheumatoid arthritis.
[0115]
20 The screening method according to the present invention
may further comprise the step of (i) comparing the expression
fevel 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).
25 [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 preferabty when it
is less than 50%, it can be determined that the test substance
30 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
35 the FcRy chain have been expressed are allowed to directly
come into contact with the antibody according to the present




Pyrobest pol ynerase (TAKARA), 0.5 Rl each of 100 MM priners, 1 id of cDNA,
2.5 R of DMSO and 36 Rl of distilled water). For such PCR after the
treatment at 94C for 5 mnutes, a reaction cycle consisting of 94C 30
seconds, 65C- 30 seconds, and 5 72C-5 min s was repeated 35 tines.
Finally, a reaction was carried out at 7ZC for 2 m nutes. The anplified
cDNA was cloned into pBlueScriptll SK(+) (Stratagene), and the nucleotide
sequence t her etPVERIEORhe ROESHANIER UsCAD P8I GTo@dSeylchy ubhatipgethe The

obt ai ned cDNA HeadiBiH c¥as if it ; i [ | I RES
EGFP (Oncogene ér?tgoo%f 59 Ziﬂérhsg:g%%@gégg)a@ @o&gé@%gﬁ%ﬁp@%agg%?ﬁﬁkﬁ%ene
expr essi on vect .e[ f@@f‘t ¥BRECRant retrovirus was prepared as foll ows.

15 [0141] [0118]x 106 293/ EBNA-1 cells (lInvitrogen) were suspended in a
medi um(DI\@\/IlO%F in a 10cm dish, and were then cultured in

, _Mer e, put
a CO2 i ncubat or for%il RSO SU%Gh Hife PRTESUHY &?a\&ﬁq {RE kel Medesrachanged
with a fresh onegowtidgat@Oa t kmowheeohetwdol Woiroaxprepal ehasxdaessidied

bel ow was t hen r . r t .transfection. The
transfection s{)‘fﬁ%iie%ﬁ Qgs'ﬂggéﬁg‘?%ﬁ{}aiﬁ‘ﬁ&ﬁétgﬁﬁ% of OPTI-MEM (G BCO BRL)
and 24 R of TE@h&PT LT1 (TaKaRa) into a 5nl tube to nix them then

[ bat i th i xt i f Ut es, du

g, o B o oL e BRELLAPERRLMBR, SO B, ARG PR,

adding 9 of an_exprgss gl‘r:lqvector and _
packagi ng Mect 8¥P8@Mdse inchitde ghsunidietie fovomaleedlasywielgib so mmpu me,

m xture at room pesmeehAtdig rtAbtR 5@@@&ﬁ§-a4§uﬁ@Mk§<ﬁab§P§ahgep§g#&H{e
super nat ant vvaﬁoéﬁcoxé'e{ied, and filtration s then carried olt with a
0.45-Mn filter POYPERENY oBfai ANEBADNHRAnaRECkE AI§e8A%iRg onSupBterme
6300%_9 cel | s (iBRBRIBg § 1aR4 b¢riai r?téﬁ&idl?tb@) awrg nudient sdidf\f[réAﬁRtl\i/%éﬁe, _
reconbi nant vi XY AN e s to repare m expressi ng
cells. The 1 x’tl¥§§9§£0%ﬁf‘§’ gg‘f'ss ﬁ?ggﬁﬁaeﬁx?%'pie%t Udghe CARAOLIRGY, wer e
then centri¥ uged atsalt thereof, or a solvate thereof (e.g. 45 Hpd@&tepmigit 25C
for 5 m nutes. ; r rn n i ded b
aspiration. A %%iﬁﬁ%%%gtgﬁgg“%gatﬁg?ggﬁt hihéﬁ I}F%\ggugﬁ §%?{f‘f a?a%(?leybr ene
(10 ng/ ml) and€¥NBl HRo%e! FikItandeept apkBeWRFIISIEACR. M of the reconbi nant
virus 5 sol utipraMiiegdded to the cells. The obtained m xture was then
centrifuged at Q rpmat 30C for 2 hours, so that the cells were infected
with the reco 1 virus. After conpletion of

20 The present invention will be described in detail 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,
25 respectively. Moreover, the mouse-derived TARM protein and

human-derived TARM protein may be simply referred to as

"mTARM” and “hTARM" at times, respectively.

[06121]

[Example 1] Isolation of mouse TARM gene and expression
30  analysis

(1} Isclation of mTARM gene

Cb4 T cells separated from mouse spleen were
differentiated into Thi or Th2 by in vitro culture. A cDNA
fragment to be used as a driver or a tester was prepared from

35 Thl or Th2. Thereafter, Blast search was carried out using the
sequence of cDNA fragments obtained during a step of



t he infection,

(RPM - 1640/ 10% FE35155 p. M 2- ner capt oet hanol ) was 10 added thereto,
foll owed by culture. EG-P-positive cells were separated by cell sorting, so

as to obtain nTARM expressing cells.

protein fused nTARM extracel lular 15 region to SEAP or Fc First, a

endogenous Saf4n

t he reconbi nant virus solution was di scarded, and a nedi um

[0343] (2) Preparation of chineric

)y ha s Yiantesa IS uBRERIEY beioh) haght B ™

di gested withg Spddultf o | Qaﬂd leyrcoldung i Bg catid merttgate qrotsin t hav:ng was
del eted. The c

pDREF- SEAP Hi %@(Nrﬁ\@fﬂrnaﬂ‘ ”%?RS (ﬁgﬁpéyﬁ% %ng%{%gpéllfl ‘9’1) as a terrpl ate

and al so usi ngbtikieddl || -added 5 prinmer and a Xhol -added 3' primer. 25 The
obt ai ned (H] nt was digested with Hindlll and Xhol, and it was then
inserted into CDNA3. 1(+) - Neo vector in which the Salt ite had been
del F_t?q.d[8145] SubdeuEmioying hersreracwarel fesiegesn b AR 30
anplified by AL R 7 fd aéﬁs dotts® usin

a Sal | - added gﬂlrl%@% Et’g_nTARMmlé (N@Pgﬁl E@M\ @ atﬁéaénb fon e ?

36) ) andaNot | _qa”dléﬂg Qﬁﬂ%lﬁ(\{ﬁfw R%gans ol? a mouse was analyzed.

cgcggcggccgcagiegacpy GaEACTITGUHEBE CCAEA AR SEDY [BBNO. TIfZé) PCR was

carried gyl i n A rgagt | 90 SREALERGHEACRETEY [SEEPED no .

15

20

25

[0123]

Single-stranded cDNA was synthesized from total RNA of
each organ (Promega) using RNA PCR kit (TAKARA). Using
such single-stranded cDNA as a template, real-time PCR was
carried out using ABI7700 (Applied Biosystems). The PCR was
carried out using a reaction solution with the following
composition (12.5 pl of QuantiTect SYBR Green PCR Master Mix
(QIAGEN), 0.25 u! of uracil DNA glycosylase (Invitrogen), 0.125
pl of 100 pM mTARM F primer, 0.125 pl of 100 pM mTARM 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. As a result, it was
found that mTARM was expressed in kidney.

(01247

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]

30

35

First, double-stranded cDNA was synthesized from the
total RNA of the mouse kidney using cDNA synthesis kit
(TAKARA), and ¢DNA was then purified using Qiaguick PCR
purification kit (QIAGEN). Subsequently, an ad29 adapter (a
product obtained by annealing ad29S (acatcactccgt; SEQ ID NO:
19} and ad29A
(acggagtgatgtccgtcgacgtatetctgegttgatacttcagegtaget; SEQ 1D



35 conposition (5 p,1 of 10 x buffer, 4 1.11 of 2.5 MM dNTP, 0.5 Rl of
Pyrobest pol ynerase (TAKARA), 0.5 p.1 each of 100 W prinmers, 46 1 gl of
cDNA, 2.5 Rl of DVMBO, and 36 gl of distilled water). For such PCR, after
the treatnment at 94C for 5 mnutes, a regction cycle consisting of 94C 30
seconds, 65C-30 seconds, and 72C-5 m nut was repeated 35 tines. Finally,
a reaction was 5 carried out at 72C for 2 mnutes. The anplified cDNA was
cloned into pMNOQueXe))i ptdsT agided) th8tefat agenas ,toApdotbee nactenpiate s€quence
t hereof was t eterm ned usi ng ABI 3100 Sequence Anal yzer. The obt ai ned
cDNA fragnment was digested with Sall and Notl, and then inserted into the
10 af orenment i 4A8d6dxpressi on vect or pcDNA3. 1() SEAP(Hi s) 10- Neo vector o)

as to prepare an nTARMAR &% ?ie‘ﬂnﬂﬁﬁgfs‘?ﬁ%é%é@lﬂmﬁ%{ E;}Sn @v%fw

extracellular region is fuse rou m no aci d
to secretoPy- f?B@Wh%WfBP%@mrhlﬁ kaf 1Rex e k) Havl B 2a5 mM

10- hi tStl di nﬁ gr. Hh 5101 aF E-‘;]ﬂ%acﬁﬁm Bﬁ'lfdmﬁwgfrlrh@r b%mmesaesi @S a
secretory c | pr n (hereinafter re 0 chi nmer

protein). The® ?ép é&}@e i PREFE! ‘CpPG‘cr’@?ﬁ [!J‘Te%é adfﬁs‘%/ dé@d

i Rt rodu?:ed [ g@miﬂwwshﬁﬂd@}hwmQBﬁﬁmﬂldf dfﬁliuii(eﬁAKA%\)), and t hey were
then cultured for ere C syper nat ant was
recovered by centri }rﬁﬁat Iilgxymgns&e%een% yl%r%rer]%ecajﬁgﬁrZ%&gmret ed into the
super nat ah® wdsPECRdn AGCH'AMFGANG‘EATG:MCG%GAH&EQW@Mf:t%I:) Hepes

H 7.4) and ) ' f
B 1 and 0. o?ﬁ?’*ﬁm%@%té?égf et geiaeie S it b et

The concentratN®@r 32)tB& AP chinmeric protein was cal cul ated by measuring

al kal i ne phosphahR$e !@&tEVBﬁ Y4 USGRAGNGIRT AU ETENATHETIRE C]BE epgr t er
gene assay (| % 22‘ 147] (3) Preparation of nonoclonal antibody agai nst
MIr'ARM & as an anti gen in inmmunization, first, the nTARM AP

chineric peotei n wasopuiichi PAR, [F1d8kh85Pueabrmpunti &1 eaPCOﬂer\&aanﬂ’esgd out
Ui ng, e B SRS Ad, EXIGENG L OB Sp IR 8-l R ©
super nat ant camtdai72i°6g5 timenuiBsRMaAPrafeated SOptioted.n hasiilyddedeadianl n
H Trap chel atipgs BB G0l U 4607858"RP 5 minutes.
[0127]
20 2™ PCR was carried out using a reaction solution with the
following composition (5 pl of 10 x ExTaq buffer, 4 ul 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 pul of distilled water).
25 The foliowing 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: CTACAGAAAAGCATCCCCCCACATCCTTTC
30 (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
35 fragment was cloned into pCR2.1 (Invitrogen), and the
nucleotide sequence thereof was determined using ABI3100

aAIa)



Bi osci ences), followed by washing wwth a 10 rnM i m dazole 5 solution.
Thereafter, the mlTARM AP chineric protein was eluted fromthe colum using
a 500 nMim dazol e solution. The concentration of the mrARM AP chineric
protein was cal cul ated by the neasurenegy of enzyne activity using Aurora
AP chem | um nescent reporter gene assay (ICN) and by protein 10

quantification using Protein Assaﬁ \la';é Il (BIO.RAD). [0149] The
obt ai ned nTARMUEREF MEaN¥Zer 6RBPHERBIOSYREMWt h Titer Max, and was then
i mmuni zed to @1 rats (Japan SLC, Inc.). Lynphocytes were isolated from

the th i i 15 ts... T | h i . Wi 1 h_ P3

col 15 (ATCO) - such AaL Fesilty 2 FEBEF CntoR st ilintd fo RCE ™

| ynphocyt es bewdr® typesbof teNAaf are cbtainkdsinm Re L apnidethestthgsi ng a
PEGLS00 sl ut | an (Baely Lagery. i Jifbr{oas digresel ected in an HAT medium

(I'nvitrogén), supernatant  of the obtained hybridomas was
subj ected to [dr&&hi ng by sandwi ch ELI SA using an nTARM Fc chineric

tein. don _ - : i(E8, d #37
protein. O oning \A@fszggnﬁe;a%o@ﬁes;@ggggg_&lgH?@rrﬁiau@homﬁmhé@ by 3ACEN )

were obtained fromposrtive well ). . ce_llfs, into which, .
MTARM | RES- EGRPMIRE béh ampHiiesd, SREFEDs Isgiosms Weteadesififadt he
anti - mTAgiM aru_b%lggﬁé%%rari@éd: gcy@ﬂf\bw@%nangbufgﬁds ﬁl‘o‘kﬁ ehe ekl ,R%eof
generated antibodi es reacted only wit : cell s, .i.n S
expr essed{ Fi Giptses pope éﬂarﬁ%sg?ﬁ‘@ Qgi’gf ?%?E'VE%J? %lhe(mgwm{ﬁ'd\ﬂ
anti bodi es wagDRanfwasetheR0plOHEAd using QRyduicHolPER ppodiicahignt Hdt
obt ai ned anti; n i i . 1 3 i ul at ed
into the peri nggvi't? E(r)@!aﬁﬁ‘ggeﬂrﬁéjogeﬁ&angma{é {%gfﬁgﬁ %ﬂgﬁ{ogbm?ﬁed.
Thereafter, atité fodowsngeiompaositiord Susl 0§ B0 pr 5xkdaa Bsffer cdlidndl Tz
hybri doma pro [ h Iy - A o | t I, ogly aeppskt ed
wth the Nati o e 0 BT A EEYAE 008 1005 La0 A % g *eﬁg%
Technol odyp | hOBrit3 opEMentlen @@%Nﬁs@@@ﬁ%gfiéﬂrt?/, uRBEr é%esa& Qssi on
No. FERM BP- 183¢fied OHel).5 (4) Expression of TARM protein on cul turedbone
marrowderived riengirit|r relic Usi nlgsr?t({w obt ai ned nonocl onal
anti body (mab), expt@EPUAWERS SERMARIHSOVETR A& RS Sur f aces of the
cul tured bonepfrEREWSHIT RY e GTIRBATAGTAGACCI GERGAAGIAZ (HEEQOIDONSR]
Such cul tured %ne marr ow derived dendritic cells were prepared by the
foll ow ng met fibdl. The bone marrow cell's of C57BL/6 male mce géa an SLC,
Inc.) werZd suspeXridd 3'dTR- e dGURAARPATATEICINVG GBS TC TV 698RuAPpI v at e/ 55
AM 15 2-mercaﬂhzeblpanol) t hat contai ned nouse GWCSF (20 ng/mM) (R & D
system) at a conteéntration of 2 x 106 cells/10 m . The cells were(ﬁdgt in
‘0

10- cm non- coatEtARMs Y TRand WBEAGhEN CUTAGFAGGETHAYs (PR ID 14 f
medi um t hat cggt)ai ned nmouse GM CSF (20 ng/m) was added, and the culture

was further For the PCR, after the treatment at 94°C for 5 minutes, a
25 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 could be confirmed. As a result,
amplification products were obtained in 5 types out of 6
30 conbineaions of putative splicing isoforms. The amplified ¢DNA
fragment was cloned into pCR2.1 (Invitrogen), and the
nucleotide sequence thereof was determined using ABI3100
Sequence Analyzer.
[0130]
35 As a result, it was revealed that splicing isoforms
encoding 4 types of membrane-bound TARM genes (ml1, m2, m3



20 continued. Further, 3 days later, 10 ml of the culture solution was
recovered and then centrifuged. Thereafter, cell aggregates were suspended
in 10 mM of fresh nediumthat contained nouse GV CSF (20 ng/m ), and the
obt ai ned suspension was then returned to_the original non-coated 10-cm 25
di shes, followed by culture for 2 days. #Phe i mmature dendritic cells thus
obt ai ned were suspended in a nediumthat contained LPS (100 ng/m) (Sigm)

at a concentrahidom#f ahdx oh@7?@@é | d8cdtory g peeTARMWeFemep 1) nwébBe cm
di shes, and were then_cultured for 1 day, so as to obtain nature dendritic

cell's. 30 [01B8FS¢Wnbt i@ Eedbhdritic cells derived from bone marrow were
suspended in a0EBLY$ buffer (PBS/ 1% FBS/ 1 nmM EDTA) that contained 5% nouse

serum and thﬁé)ﬁf\ﬁgsﬁﬁggt&de%ﬁega ) io?%qﬁmﬁﬁ,}o@gepggti body #21 (10 p.g/nml).

Thereafter, t weref ed w't - el ed donkey anti-rat 119G
secondary &ntibody Edpodssiai,off tie caBARbY geaasuire refimali MIeUsACHSSVRBuUr 49

(Becton Di cki 0sanly, A5, &1 I Al Joc A& LIS ANT LRRAYLHE HIEiRGTIsBASHME21

B e EAL g V.

showed positive Teactions that were stronger than that optained with rat
| gG used as awmrigapresetork bnes pHPshpes Hals Weke §e8KIN&%h anal yze in detail

NMTARM expr essigyg @?gir?fmeﬂfﬁt\jv@PQYdé‘Q?%g shiger@esteridy doabé! gseafichilN exa
647 nonocl onal anti odg | abel % I Mol ecul ar Probe). Subsequently,
i mmat ure dend@EPENEERE MY 2 £ 4SS Yi ¢ cell's obtained by [PS stinul us

wer e suspegdegnTARM RACS PaTGNGAAERENACG ABST I SHQ EDTRD.t I20) cont ai ned 5%

A i . : :

added o the SOLBGHL RS S GA PR Ca o rea by (SO NEE S Hlor oat tor.

the reaction Mett ir Priamrseaetredesigned foch 3hati thaesomldhspecifically

fl ly-l k- i ; 15 i -CDl1lc dendriti |
uorescently rﬁthgggﬁr}é%tﬁ%%qgétl va%/'i) an ant i c dendritic ce

mar ker anti boc?y, on _marker antibody, and the

expr essi on | evalFABM_tafed nPIIN GAGA GGRIA GMe FoE4ATAN (BFRgIRANSEAl i bur .
[0155] Asqa r It, it was reveal ed that the nTARM protein was 20 expressed
in both immatur€ and mature dendritic cells a ression t he nTARM
protei n was eﬁﬁEﬁB@@j—qFﬁ?)hﬁmﬁﬂmﬁgq{%}@%%@%&{%ﬁhﬁ '%%3 er than in

I mmat ure dendrddi 8 cefihfersaf@rehéésighed EABY frait dhey vasiidt spedificallypr essed
on cells in which 'H;Eha(:ti yati on rker CD40 was expressed (Figure 5). 25

[0156] (5) ExpBREMWANESITIENCP ot ein in normal mouse
mTARM_qF3: GATCTCTGTGATAGATGCAAG (SEQ ID NO.: 34)

20 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

25 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

30 glycosytase (Invitrogen), 0.125 ul of 100 uM F primer, 0.125 ul
of 100 uM R primer, 2.5 ul of template cDNA (10 fold diluted),
and 7.25 pl of distilled water).

[0133]

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

35 a reaction cycle consisting of 94°C-30 seconds and 60°C-1
minute was repeated 35 times.



Si nce expression of rnTARM was confirmed in bone marrowderived dendritic
cells, expression of an mMITARM protein in the i mmune tissues of nornal
m ce was then analyzed. 30 [0157] Cells were prepared fromthe bone narrow,
peri pheral blood, spleen, nesenteric |ygph node and Peyer's patch of
C57BL/ 6 mal e mice. The cells thus prepared were suspended in a FACS buffer
(PBS/10/0 FBS/1 nM EDTA) that contained 5/ o0 35 nouse serum and 5% r at
serum FcR bI[@dI&‘Hg solution was added to the suspension and incubated on

ice for 10 minutesag 50 rEigneafit ejvast MBuReRGHZN MTARN ewass stesrgled on ice
for 30 minutes with a fl uorescent lv%/ Fabel eg anti - niTARM ant i body and vari ous
types of fl ucﬂ@@éﬁ?ﬁ;}ﬂ'&%‘?éﬁaﬁ@l (Fi9t&$9é) mar ker anti bodies, and the

expression | gyal 1 the nTARM protein was 5 then nmeasured using
0

e, o bgess[ on “ﬂ?@qﬁ?ﬂﬁﬁp?é?g‘%ﬂ é\asbﬂorbﬁgmgga?‘r@;rﬁp% é%:rr?

m ce, exp ion
cells, DX5+ Mgligellas, aytbd. nyeloid cells and CDl1lc+ 10 dendritic cells in

spl een (SP), a[ﬁ}djs§220+ B cell's, F4/80+ nonocytes/ macrophages, SSC high/ G 1+
neut rophil s h/ F4/ 80+ eosi n &gl | s in peripheral blood Plg1
(Figure 6). [0159] Usmg RNeagyuginiekisr @B GENGf ot RirARKES: BERH nor nal

nouse 15 perig u sﬁ}ghggegl 4s @gf;@gl If;&)mrﬁpmggi spiesn} he
peritoneal caV|8 a%ctgrz)zf‘gél 016 " b

re t, expre f the
MTARM pr 80ei rf:a/l/ess ﬁ@{t%@éerfﬁfedwfﬁﬂmﬁﬂdT Héruoys DE&Q% ENKO ielcl i’s @B‘fg
dendritic celtgercfftd?229mgR-cetdrided 40008 wenayyithesiredr bphaghs, tadatl SSC

T o RAE Ul "SRR, RRRATE AR A2 1aing " ho|SUFfby i o5 on
was carried 0¢IDNAASa§1 sesoirtplate, wesa! ridrenl RORt vas t her MEARNLEr OSEI® was
expressed on KBH%&OZ% gﬁétsacrﬁlel SdfAAULe that for expression analysis in
15 normal mouse tissues.
[0137]

As a result, it was found that mTARM was strongly
expressed in bone marrow-derived dendritic cells (Figure 3).
[0138]

20 [Example 21 Preparation of antibody against mouse TARM and
expression analysis
(1) Preparation of mTARM-expressing celis

An mTARM gene expression vector was prepared as

follows.
25 Primers were designed based on the nucleotide sequence
of isoform mi.
mTARM F2: cgcgtegacgccaccATGATCTCTAGGCTCCTITCCCTT
(SEQ ID NO.: 36)
mTARM R2: gcgggcggccgCTTACCAGGGTTTATITGGAGACAG (SEQ
30 1D 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.

35 PCR was carried out using a reaction solution with the following
composition (5 pi of 10 x buffer, 4 ul of 2.5 mM dNTP, 0.5 pul of




[0161] (6) Induction of expression of TARN protein on dendritic cells by
LPS inflanmatory stinmulus The niTARM protein was expressed on the cultured
30 dendritic cells, but such expression of the niTARM protein was not
observed on the dendritic cells prepared from nouse |ynphoid and peri pheral
ti ssues. Thus, it was considered that e&pression of the nlARM protein was

i nduced by inflannatory stinmulus in vivo. Hence, 100 jig of LPS was

: n: raperi ltf)neﬁ\,lnldb@s'i Wrﬁ%ié@ WAKQR@?NMG h@laﬁhmbaam}l{kgt @rirBehsur s f
ater, cells were ec ver eri mh fede awtgéprelgsogjono
51 the nTARM prigtdi 2 oot 8?5\5@% aT%%ég}{‘ "o 3
expr essi on ofsmmmj TRARMFRIrOhes b aetsn axhts at \Deld Co Fo ICH1Td RYHBES, 18-+ eagaiost d
dendritic cells that ha t e er 3 y LPS
i nfl anmat ory SYSHRuIGOOS] & @%?gy §4 </‘zxc‘ﬁgcdpor i hgl @é qg/\%?@&%l ecfbt ﬁtglt%pt he
MTARM pr ot®i n72e6- &mlmtﬁsewaedamea&hé ﬁltlmgﬁrffdféaﬁ‘f’r deiedGtianewas |'s in
vivo at normal,condition. Byb-tRat o thﬂﬁe%9| e‘?héVSWolﬁX@d e§§ﬁ¢i Wlas

dendritic cel I'S, and”Th particul ar, oi.d endrlslc ce during

i nfl anmat i on. clﬁrnw;! Ht!thaspﬁhgiﬁ@'ﬂ@dIt h%K(I* (ﬁﬁﬂ@lﬁﬁ/ﬂﬁf‘@ ei Bl ncttheoned on
dendritic cel |, 5!(!"@ s'e'&h'e"i‘{%}‘éafﬁé’r%of[@%?then confifpraepLigird] AMRIGING i on of
bone marrow- derive

The nTARM was 5§§N8€F§3‘|é}‘;t\@@dr egé@dog%‘y@ﬁdgﬁq% fE%qmgntf%{ragRl\{lngg% %gt i on of
such dendygpti mt%ebhs ehbrééﬂﬁoﬁr Q&6tdri pYGL IRESISEGFPt (@noTgEMeWeR0 R yzed.
[0164] 20Bone 1905 g)w%%rg %%ﬁéymts%reage%”éhfpacr%llﬁnormﬁwegene
expression vector.
{01407
Recombinant retrovirus was prepared as follows.
15 [0141]
3 x 10° 293/EBNA-1 cefls (Invitrogen) were suspended in
a medium (D-MEM/10% FBS), were put in a 10cm dish, and
were then cultured in a CO; incubator for 24 hours. On the
following day, the medium was changed with a fresh one, and a
20 transfection solution prepared as described below was then
added thereto, so as to carry out transfection. The transfection
solution was prepared by adding 600 pl 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
25  minutes, and then adding 9 ug of an expression vector and 9 pg
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 fiitration was then carried out
30 with a 0.45-um filter, so as to obtain a recombinant virus
solution.
[0142]
B8300.19 cells (EMBO J. (1984) 3: 1209-1219) were
infected with this recombinant virus as described helow, so as to
35 prepare mTARM-expressing cells. The 1 x 10° B300.19 cells
were added to a 15ml tube, and they were then centrifuged at



dendritic cells were suspended at a concentration of 1 x 108 cells in 350
11 of a MACS buffer (PBS/ 1% FBS/ 2 nmM EDTA). 50 p.1 of FcR bl ocking
solution (MIltenyi) was added to the suspension and incubated at 4C for 10
m nutes. Thereafter, 25 100 [1.1 of CDlfs m crobeads (MIltenyi) were added
to the reaction m xture and i ncubated at 4C for 30 m nutes. Thereafter,

CDllc+ cells were separated and purified using .Auto CS ltenyi). An
F(ab) 12 anti 12410 | genamli pod{- (96 /rﬁ‘i'?uke\]%cksﬁﬁ?r%%géri’n%i I‘L‘P%’cﬁ%on a

96- wel Ih pl a]E %u%terﬁggéﬁp?vAéRsM%Qstmgfe&i b c spidven tho rat e%siuﬂiwmom\h@/ieddvm t hd
PBS. Thereafter, anti - nti r used as
a negative co Ad '%§Wien%ﬁﬁf'iez8@%Hﬁgﬁﬁ%&g{§ﬁ%t@wgﬁﬁla gu?mlThe
plate was theyi BEspmd2wiidrcBBSyetrehalhto plirmi i afd tiop1rese naimdntt VB UGel | s
were cul tyred in.a nedi or .I L u j istic
A e s A Q2o m 2
or 48 hours lcardrifuohe a52504) rone alugbr@atang Wayrsessvidiadgthe i@ %ytoki nes

were then det ' W iR, Kiftet RofnBPletid@165] As a
result, it vvavgg'ﬁeg\q/l%a éggt a ?hg%én%aﬁ}x%ﬁaﬁti bodAfg indu%e%épr oduction

of IL-6 fromtheninfestipowther rainiinantevasepiution Was disserdsd: and | ar
'ﬁvai Wi th t'hﬂ&n@éibdrge(@m-i 1A baSyssi'aunm hadlea?aaﬂrﬁthein\oé) efdect bvm;jth
the anti-CD40 ant| y (Figure . Simlarly, ) nt | ti body
tended t 80 nAfdedhr 8&?0%‘3@’@’%6@ éjyal%hfrreom Ftr"ﬁjﬁjt @Pg[ti\ggdgeér%g’?s’??ﬁéqcel s,
Mor eover, thesadrateT ARV aelli boetyng nduced goodixtairormaARMCRXpressing mat ur e
bone marrow deeﬂ/%g tic cells, but the anti-CD40 anti body did not induce such

producti on of® -1 (Figure 9B). Induction of production of MCP-1 by the
anti - NMTARM anid ba3ly was not observed in mature bone marrow 15 dendritic

cel I's.  Fur t hepipise oL pGHGRT A (i AUYSILAh skl RRrARIF extidcalfldar | L- 10,

and KC was al anary b e anti-mlrARM anti body had no significant
ef fects db botagionriwt GE&PdendCitic cells and mature dendritic cells. [0166]

20From t he above re;g;‘gtts, a t yEsnAsHi { +YeSEAbeHigARMoON deddri tiwasel |'s is
associ ated with producti OHQOf speci fic cytokines and chenokines (e.g. IL-6

and MCP-1). [®neygrederafplievs Conpl ex formation between TARM and FcRy
chain 25 Itjgwsqyeveal ed that mlARM functioned as a dendritic cell

-activating receptqr,. Nex a_si | <t Lans i C A exa,ped. The
nMrARM has a transrreoﬁ?ﬁ a?‘f%éq%%'i‘%lﬁgg?%ﬁ 3ﬁgt gkj%%%’?h&gg) t ﬂaf. 1S ﬁvol ved
i n ost eog@st (Wivifregem)i ataorligestdthavisbebakhofeliowad bychiuntorasaadconpl ex
with the FcRy_chai 0 iranalet SAugdiag ol | eppal If tagfa
conmponent of f%g'aqagg)'%'ecsgopts%%& I”t ﬁgg ggéﬁlﬂééﬁon,si ered thatrt _interaction
bet ween a basSEAR(HIL):acvasi amMiied| by tRGRsuems ARREemoh ofiSesd¥P and an
acidic amno pei g;0f ¢ aip7is 2yohverspn) tae afternepritei andd
associ ation. %e%%@ARH%Pngﬁgggé basi,c 35 am na aé;'md in itﬁﬁgfﬁnﬁ_‘rreenbrane
region. On t halss Hehandi ndiAbadded D@IDel a0 Rl odsadded vt e
si gnal - t ransdygianghtdided 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
30 amplified by PCR using mTARM full-length cDNA as a tempiate
and also using a Sall-added 5' primer (mTARM_F2: (SEQ ID NO:
36)) and a Notl-added 37 primer {mTARM_R3:
cgcggeggecgceattatccacagtgtagecttetgteat (SEQ ID NO: 38)).
The PCR was carried out in a reaction solution with the following
35 composition (5 pl of 10 x buffer, 4 pl of 2.5 mM dNTP, 0.5 i of
Pyrobest polymerase (TAKARA), 0.5 pl each of 100 uM primers,



nmol ecul es having an acidic amno acid in its transnmenbrane region, as with
the FCRy chain. Thus, the possibility of a conplex formation between the
FcRy chain, DAP10 or DAPl12, and the mTARM was anal yzed. 5 [0168]

Each of the expression vectors of the Fcl'%/ chain, DAP10 and DAPl12 was
produced by inserting a cDNA fragnent anﬁ ified using the follow ng priners
desi gned based on the nucl eoti de sequences as shown in NM 010185, AF072846

gnd 10 gM 01%6521!(1# @Naarmsw nf@MSOE;W@% QﬂoYQﬁ%ﬁﬂeﬁl_l‘{{b(hleH RElfFo?urOb

esi gnea suc e erm nal, can pe
expressed on aé"tc]%f IP% &%E tﬁ%c%f%lé CE gggcgtﬁim BFHLRAT (SEQ
| D NO : 39) 15cyﬁ1teeycansga¢gggcq@c9=gm§§mm I65°CHBDCAEGCHEs( SERII D NO. :

R acongcagooot TAOLI CICCEARCITE Pk SEbhTp SH At S izpiabpryce.

cgcgt cgac T PAAGRICEUT ACRGELCTATAGD r( SEQHINDItRS : TW8) aAplificdt cDNA was
gcgggcggccyc TCASRRGT AM%TT%?EQEG@FLK SET?e#P; qu”g@,,@;r\her QAL Chhe

reconbi nant ret I‘OVI rus was ‘prepare simtlar hod ‘as "t hat applied
to prepare nTAMAIERbiAEssFABUBBIES, UhﬁfGOBBO@aSQ then sdéiz@ifré%&?qhg USTABM wer e

then infect ed ABI3 SRR MaHIYEEE T OV Whtalied %@J‘N&rfr?§ﬁﬁerﬁe¢v'a§ wer e

cel eot od.  The UgESFebd a0 SR ¢ ”ﬁﬁsf”rge?famaéw“@ﬁei:@éiﬁi%%w?séa iAtan thacs
buffer (PBY liafeBSrienthddddA) and react edxpirkbsiant i body #6 and aee@mse
‘?’Rglre; ?grant II%v@}sé ?;@Fﬁ-@%@(ﬁﬂgb |e§82}9§ tﬁg;'ﬁ‘g; ag]tt%’ rgfg!?%f@ s@Bondary
35 anti body (JadREIMHARREPacESiISN abeioed donkey anti-nouse |gG
[0146]
Thereby, the mTARM extracellular region is fused through
15 3 amino acid linker (Ala-Ala-Ala) to secretory-type human
ptacental alkaline phosphatase having a 10-histidine tag (His)so
at the C-terminal thereof to be expressed as a secretory
chimeric protein (hereinafter 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 monoclonal 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



secondary anti body (Jackson), followed by the neasurenment of 54 the
expression | evel using FACSCalibur (Becton Dickinson). [0169] As a
result, it was reveal ed that when the nTARM and the FcRy chain were

si mul taneously expressed, the expressigy 5 level of the FcRy chain on the
cell surface was increased, as the expression !PvPl of the cnTAPM on the
cell surface was increased. The expression | evel s of DAP10 ,and AP12 on the

cel | surfaceuding ndtisdep@Rd K ¢ RAMSIER8ER| SHOPERNCES?  t he AmTA
Accordingly, shbeﬁﬁétaﬁ#@&@ﬁit@%uh@attﬁ&anqws@w oghiraeeic cp‘rotdam 1RaEcRy

chain on the cell, surface vva rease its ex with
the nTARM (FREdRE 19) .a[ d178] %u@ﬁ?% b?‘ﬁgf{ﬁrgp? er %g\vi%e

bi ocheni cal | B:@mémed), ¥ollowed by wasrﬁﬁgomght paridf eatMntrnidegade
solubilized in cel l SIS ffe o nl d oni n/ 50
M Tri s- H&l EBI—&?O%)/ 15 Ehﬁm?ﬁi’&ﬁk“%ﬁloﬁ‘?’ﬁ%é{ﬁa Oe%g) Wiggt eTM
(Roche)) . | meimiept deopi tite (mmam cesinged R0 u@%g'fatﬁaZ@ ansplyt

anti body, an YS¢ S S i ticUSiriog ﬁntwa@TARM
ant body #6. (6170 f‘?@é%'a%i’s g R e e T AN s

i mrunopr eci pﬁtahltéa eddur hbe Wetaﬁutrﬁ@qfttli’?f Engiyme lﬁﬂt*"@FY NG AEHASE0 or

DAP12 vere nofp tﬁ%ﬂ@u@ﬁﬁﬁéﬁt&% pEpbALet hehe i ddy roecm)’w (5 gubeeihlA) .
| mmunopreci pitation of FcRy chain,. DAP1 F P@I he anti - Fl ag
ant i bodyiflas %@ﬁtifﬁmoﬁy-‘ﬁ‘ﬁﬂlﬁfé’ﬁ?m Asaayydrd )antl -Fl ag anti body.

I n addition, I:L)t)lj[e{@?xpr essi on of nTARivi, a Flag tagged FcRy chain, DAP10 and

B R PR T P hﬁgﬁﬁﬁﬁﬁ%ﬁrﬁ@@%ﬁ%&ws o

Accor di ngl y, TitenMe camlalvmi; thanh trhenFRtiRgdct@ian W{S?(méaisa th the
MTARM i n t he ?.?,&0 lq_ynrwﬁﬂ% rvizére 3@05%@]&0% MY &heel ‘t'ﬁirhhﬁﬁ_dad n a
cell lysis b& " cO nrn Yo di' gl t oni n. nnunopreC|p|tat|on mas carried

out usi ngbratratyG asha Mgyt wtcsnwam rairtad v 2t MBI M 108l
anti - CD54 _antigeey) aud AN tARE ! tHet RatkNaM tABL IP@OdMye&nﬁlal @elinobs otheanal ysi s

was then 5 ca}r?ﬁg’ out using an anté «:‘_Ry ch?tln an P X q
ymphocytes became 1 hereafter, ce usioh was carrie
out using a PEG1500 solution (Boehringer). Hybridomas were
selected in an HAT medium (Invitrogen), and a culture

20 supernatant of the obtained hybridomas was subjected to
screening by sandwich ELISA 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

25 altowed 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.

30 [0150]

Hybridomas producing the obtained anti-mTARM
monocional 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

35 G column. The hybridoma producing the anti-mTARM
monocional antibody #6 was deposited with the National



[0174] As a result, it was found that the FcRy chain was

i nmunopreci pitated together with the nlTARM and that another cell nenbrane
protein CD54 and the FcRy chain were not 10 co-i mmunoprecipitated (Figure
11B). Accordingly, it was revealed that the FcRy chain and the nTARM f or ned
a conplex in mature dendritic cells. [0F85] From these results, it
was suggested that activation of 15 dendritic cells by the cross-Ilink

stinulus of nfARMi& MBHI a{Rhded Sigfastridianseieddeonahaomdditdisly, chai n.
[0176] f Exanple 51 Adhesjion of _acti.vated | ynphocytes, to_imobilized TARM
20 (1) Expr esngﬁfr@ft'QﬁPﬁﬂ?@%ﬁ%pﬁ@aﬁb‘i’"@c@le@é’ggtﬁ%cﬁr\%reﬁj% gLggssion | t
has been knownd. hegRrMeperidBdgscell s act as antigen-presenting cells and

i nt eract withr!é s@: | s. Thus, it is tenpting to specul ate that nol ecul es
that bind to A ]are 25 expressed on T cells and that activation of
dendritic Sel (4)i s baggeksitced vo sTARMmI pcotadn. Aotor duhglred t HEompe esence

or absence of fhe oTARM bi pding. apl gcyles on the T cells was anal yzed.
[0177] 304 x 107 'Co/BL/ 6 mal e rrouse splenic cells were suspended in 70 [11

of a MACS buffer (PBSings FB& 2 ohtatngd) , randogengi ofnkdRdy ocknAd)sol ution
5C for 10 m ot enoo 05 g ] AR re e Cell 1 Tates o afe (IR °5s™
added to the DOA& AT avktariveddenddtisatels wesanalyeeds ninut es.
Thereaftefg AypasPiCS was used to obtain resting 56 CDA+ T cells. The CD4+
cells, which had begn Ul’lftl ed, with MACS, wereisu pended in alrredl um
(RPM 1640/ 10% FBS/ 1 RSB Hﬁ?‘ﬂ)%?ﬁv%t'@)aﬁ‘éoﬁl\ﬁ’% Vet %‘P@@F afitlly Were
concentrationprépared 196 thel Fsllowing haceabd er THehdosies peaioon cwls afided to
N th a1 ol MO ikt | aveE Bt G S (FRRE) 0 e mIEd L R esence
of a 2 ig/m aned@D2EREMILUSAD, 10BhafBiSIderM WehuoD4py MU e/ S Snaré
ar o ent} 8t e hkRaPRoett i) 2Hdr CHRLANILISuSE GM-ESARI0CAGVHAY out 11
(R & D system) at a concentration of 2 x 10% cells/10 ml. The
cells were put in 10-cm non-coated dishes, and were then
cultured. 3 days {ater, 10 ml of medium that contained mouse
GM-CSF (20 ng/ml) was added, and the culture was further
20 continued. Further, 3 days fater, 10 ml of the culture solution
was recovered and then centrifuged. Thereafter, cell
aggregates were suspended in 10 mi of fresh medium that
contained mouse GM-CSF (20 ng/mi), and the obtained
suspension was then returned to the original non-coated 10-cm
25 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 celis/10
mi. The cells were put in 10-cm dishes, and were then cultured
for 1 day, so as to obtain mature dendritic cells.
30 [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

35 were incubated with PE-labeted donkey anti-rat 1gG secondary
antibody (Jackson), followed by measurement with FACSCalibur



10 of nouse IL-12 (10 ng/m ) (Peprotech) and an anti-nouse |L-4 anti body
(10 kg/ ml) (MP4-25D2; Pharm ngen). When CD4+ T cells were differentiated
into Th2, such anti-CD3 antibody stinulus was carried out in the presence
of nouse IL-4 (15 ng/m) (CGenzyne) and 4& anti-nouse |IL-12 antibody (15
jig/nml) 15 (24910 1 Pharm’ ngen), Two days after the stimulus, in the case

of Thl, nouse_ L- z d L+ nggma) qwer e
added, foll ov&&?% TeffisBhy, (CRA”§TEes ! W%E LM‘R’ g6 a)“m) and
nouse 1L-4 (Jaﬁwhn@cbm)#Mrséw(nfdd@dqoa‘lbwbomt&ﬂfcm@ﬁjM@fe[ﬂrﬂéﬁéﬁtq @ on into

Thl and Th2 r i 0 L-4, respectivel
[0178] Zt?] |t%8HWﬁl @gﬁd?gtaeﬁiﬁgwgr%ﬁfl catl onpvm th MA?C/:S

and actlvatec[CU[ﬁqrEl Tcells 2 and 8 days after CD3 stinulus were used to
anal yze tle bindi ng1Ral i vh tyrddr 30 %Wﬁ@M{ﬁFﬂétmm&ﬁWAmewressmg) a cell

f h |1 d buf %_ EB d
enbred on ' ceelfor a0 s L0 AT, THAFSCRP I ALF € MR AR R A o e 1
_llj_ﬁg?egfst 2r ne%fdn\é)gzlf@é‘it rolagﬁt\)lgﬁynlt nﬁj(a)téebngentkaatl o&MoI‘ec:Bﬂ)a; i g/Rriobhe). O Bl O

i i [
Co., Ltd.) wad Ea%@wenﬂﬁd'mmﬂw S deng tfa@%%@ﬁt(ﬁ” H“%rg ‘If'g‘t'a@gp é3‘@°ses.
gulrt[]er a( ?Eatb@)abe!d byonlesy stimiviuabbierel g@speinded) nanal B5O&P ( éem go
ilution )
i nut oo, Hho GIA TG ELST G140 Uhb AR AL e popi HoUBe eIt (%
measur ed usi NGYACGSCakr b [@WQ}IOCBWQ solutions (B4 &é‘ﬁ@’ﬁqe%ﬂ?%veal ed

that mrARM Di lkaeu ahdexREEsSRd oR fcd €6t i1 rﬁ%te‘g cel |,
but that suchgggggeggs)ltgﬁ \L;\g%pé“ﬁiﬁ%gg on activat e(rjeéggda T cells re 12)

The nTARM bi nﬂhﬁgeafé'ﬁécﬁhés reagtigny é‘éﬂgftﬁéeﬁ“%&ﬁ 8 'ﬁﬁyg af r the
stimulus and f1gueXPreRs %nfﬁhﬁ“‘a@@énvmlaieﬂednantitmedﬁVIBadh&mch!f,tzem the

stimulus. Such mrA bi ndi ng .ol ec e nder 1 and
Th2 di f f drent PRET Qﬁl\ﬂ%dfqr?‘g'ﬁgo geﬁa%ar ?%)ﬁg} présgngng’% Eﬁ%‘i o4
MTARM bi ndi ngaguvatiohe markd2 aetibsdyended tle bexpressiger [ewahn ofothRat in

Thl cells (Fi 8&%%‘2&%?‘%%%@%5%& %'%l&@dqjgﬂgtitﬂ@g@ghguqel l's to nMrARM

reconbi nant p e p055| bi of 't function of the nlfARM as
an 15 adhesi o[jOErﬁSécul e to activated T ceI | s was anal yzed. [0181] First, 50

i of t | kal f dded
Co cach wel | of & diovel PR o @Pél’%%ﬁdﬁ‘*?‘“sﬁgfﬁégﬁ%ﬁ?ﬁb??"’%"%%“@?;r "30
C

mnutes 20 2expressRd i Katich, 'W@FUV%SEI‘P gMatHRe Horrellse
bi nding site \é&%ré&ﬁ%‘ﬁeéf\ﬁhéwm pectelPavas ppdrarRieal iman8ure bode) . An

B Pemsgn i bl eSS et SR B bgtlPe AL s oo
stimul us, actipyet edafl thel MSTARM protein was strongly expressed on celis m
which the activation marker CD40 was expressed (Figure 5).
25  [0156]
(5) Expression of TARM protein in normal mouse
Since expression of mMTARM was confirmed in bone
marrow-derived dendritic cells, expression of an mMTARM protein
in the immune tissues of normal mice was then analyzed.
30 {[0157]
Cells were prepared from the bone marrow, peripheral
blood, spleen, mesenteric tymph 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%
35  mouse serum and 5% rat serum. FcR blocking solution was
added to the suspension and incubated on ice for 10 minutes.



25 were suspended in a cell adhesion buffer (RPM 1640/0.5% BSA/ 20 mM HEPES
(pH 7.4)), followed by fluorescent |abeling with Cal cein-AM (Doji ndo
Laboratories). Thereafter, the 1 x 105 cells were added to each well and

i ncubated at 37C for 1 hour. Non-adheredéﬁel |l s were elimnated by washing,
and a cell lysis 30 buffer (10 mM Tris-HSY (pH 8.0)11% TritonX-100) was
then added thereto. Thereafter, neasurenent was carried out at an

exci tati on wavehergafhenf tA85 raactonl m:demga:t‘ixrea vayelaehgii bfe 39 B usi ng

Wal | ac ARVO S L n dher ed
cells were théﬁrﬁﬂﬁgﬁ\%—% g\E@g W%@ ?d ?El( evei?Iq g %iﬁd@a si on,
the ratio of t%@“aﬁﬁertéf@eéewfs fluorww&mdab@mds waki émmednask@r

per cent age. 5§ni:8é8?ds and theA%xﬁréﬁHhtbede‘i ?Rh?ﬂl B@émlgfasmTARM

functi onedOBa %\n adhesi on | ecule to acti vat ure Bot h
the Th Th %m%am%vﬁw ﬁﬂﬁ§§aéwta“ct| vity to the nTARM 5 The
adhesi on acti vigys®f the Th2 cells to the mTARM tended to be higher than

that of the Thl cells to the nTARM le 6] Cell

adhesi on-i nhi bi ting Afcti? vIEsH Ig']f 5nttf‘£3TA Eﬁt %ﬂﬂ? ]ﬂfTHB)ré‘f‘@lec’im‘é‘?r
ant: - TA(I}M ?Btl i dvopiieess fam @iéltheadm'élsm.mn pobtdim2 vexd lrirott @ biseevadl ARRM afvaSofThz
anal yze nt y S 0
cells and pre8¢ﬂr)g§t edce! gA\r 00%@@%%&& u?@iif&?\i %V%ﬁg C@i\% g%ﬁg?‘iﬁf’t er,
t he resul tléht dendgtigercelisdded spteen p(aPE @ndhB2R0an BTARNSAPF4)80®ri C
protein had bagp iowypél c{‘d’lé@fjopi%?e§ hgsf%{lggf'ﬂ?%o%e%‘%%ﬁé’ éﬁ‘dt$$c

presence of tﬂi@ ant i'body was

adhesi on of tHaigtib4 é%wse@%intowénmmmmphzoabmm (RB} éF@urenas.
significantly [S(}up_pg]sssed i n all of anti-nTARM anti bodi es #6, #21 and #37
(Figure 14). [0186] r?élé Ther a eutlf effect of anti -TARM anti body in
_col | agen-i nduced ar ft )§D KN oS SRecH TARMNPIYRIBIAR RPERAltNOUSE A)

m)fllel |3 aSEH Emsphmettssﬁeauamsnm?@zrehle}m&tg?):délw fphépéa@% @?ﬁﬁ%h@tm’f T
cell and anti ype col l agen are detected, it is
il ampiRnheftsn

consi dered th provoke arthritis. In addition,
[0160]

As a result, expression of the mTARM protein was not
observed in CD3+ T cells, DX5+ NK cells, CD11c+ dendritic cells,
20 B220+ B cells, F4/80+ monocytes/macrophages, and S$SC
high/Gri+ neutrophils from the peritoneal cavity. However,
such expression was observed in a part of the CB11b+ 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 cells (Figure 7).
fo161]
(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 tymph node, and expression of



it is reported that susceptibility to ClTA nodel is |inked to MHC 30 cl ass
Il nolecules. The TARMis an activating nolecule that is expressed on
dendritic cells, and it induces cell adhesion of activated T cells via
TARM bi ndi ng nol ecul es. Accordi ngly, itsghas been considered that the
interaction between such dendritic cells and activated T cells is inhibited

by an anti-T anti body, 35 so t o _possi bly suppress an i nmmune response
associ at ed AFM'BJHW freteis W§'S qrhéné‘i\ﬁ‘?fgt ed T cells. Thus, the

t herapeutic [B9eefif ect of the anti-TARM anti body in the CIA model  was

anal yzed. [0187] bOVI n t-gerd.e t-pﬁggq lfggagsol ution
(Col lagen G jutsu ﬂénsanuf(eaﬁ"ﬂ ’an%lx&&eétfgéﬂs Ogor#p?ée'(tj@ uv r%?%;)na ‘%?co) wer e
m xed in equa)lbsanmedtsntGDﬂrlaﬂd@hmbéﬂmhgebﬁnd Q“ﬁ@ﬁélé'fq éﬂ”S 1@'@tl hedof the
emul sion (15 u o r ase of
the tail %f Qngv g&% %ﬁé PI%EF[@EFI% 5}6? rE\E]er@r th2 giﬁpﬁﬁ ?apan
Inc.), so thatironisrolideudass)muiicEesdioy ‘day‘t wRS( |"ﬁi\’ﬁa 183t zat i on)
and on day O (hRR#M eR}otézﬁO%éé‘enGQO% restb@ @rﬂatlth”éTAEém a@urftméy ¢t6 was

adm ni stered | ntravehousl dose of 500 |i W ce rom 3 days

after the bod’sﬁ"&”t'@h§3|rlr%aé’hr\é’r‘f9ntatof“quﬁ‘%a'bcfdy‘ ot bHﬁ 'i”ﬁfe Exf’vésnal
eval uation \A@reepe@@\r/éilye(éx@lﬁésséﬁl dﬁy dEddrithe callsseands ndSpartimdiac,e@n

el 10" ety Bl i cells g i BT BUBR. o s o B Wk S o
The. ek ot ar sﬁjﬂﬁsﬁgmﬁ%@gﬂﬁpﬁ??ﬁﬂ £“‘23ﬁ???23"’2§’ ndsicrsini e vo
i Ao dpdamm tid

20portion ra foot, and digits. [0188]
Consequent | y,[0d$ 3 result of the administration of the anti-nTARM anti body,

clear allevigid,oinplk t 9 wabe%@n%fSW@swaarm dodyeiei @ity fepuct i on
wer e observed (Fi cure 25T5) . Moreover, heparinized bl ood was
col | ect edSf r slgadvaticradls By an ib sacrificed nice, and serum

anyl oid A (SAA) comeRNHHBARPN WL Redstvapderpléedimty on tendtrigticaklisgen
Thus, activation of such dendritic cells by the cross-link stimulus
of the mTARM was analyzed.
[0164]

20 Bone marrow-derived immature dendrific cells or mature
dendritic cells were suspended at a concentration of 1 x 10°
cells in 350 ul 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 u! of CDllc 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 IgG 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 1gG (10 ug/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 CD1lc+
dendritic cells were cultured in a medium, or in a medium that

35 contained an aqonistic anti-CD40 antibody (BD Pharmingen) at
a final concentration of 2 ug/mil. 24 or 48 hours later, the




30 were neasured. SAA is a plasma protein produced in liver cells by the
action of cytokines produced by inflammatory stinulus. 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 inmune
response. 35 [0190] The SAA concentrati i in plasma was nmeasured by an 60
ELI SA kit (BioSource) using the plasnma diluted 8,000-fold. [0191]

g/b{ 8‘{;3{ Ft hetcﬁlﬂ‘ﬁdrEO@MpTe'rhﬁfaﬁto V&4 | RGOV el P'WV@&IH@@SN@?Q g@ises ol | ows.
I rs

sol uti on was é’@rﬁ%@l CL“@HB}\ %éetohg’tmg%'bgé&t Gk é{g‘r E)&Irt]lncr:])n 131-r|1-dCOI ' agen
i nchgt \emdt ﬁt 1{%%% (rnbght for inmmobilization. Thereafter the well ngsn

\g?f eewas t hen bl ockga %(%%Slf%vggﬁ%gg%g%fc%%@n%&ﬁéﬁib&%@@g@ :
tinmes, and550 ipduoéd pprastectidratofhdt-bdeormdibanedmad®voaiedobd mathrd- PBS

was then adde . I I c [ alyel ure for
2 hours. Therce'ila“ft“eﬁﬁzchﬂw alt t!% qquia,bym,ﬂ Hﬁﬂli %IgBéfsmg:nr?etngmg%%&SO pi

each of bi oti @yltirasy, arerid rrbaée angaddBD)VEanﬂffl@ﬁbt with atbe anti-Gd€e | gRa
(BD) that hadgbg | ncu(‘gq Grel, R0- fg'n?\lt‘ﬁ'rgh th By V@r&\%ﬁthﬁfé@d&ﬂq‘bé@}/eacr‘

well, foll owe ed at roomte ature ours.. The

washed wi t h Ttpeée tioredugey Bm%cfé%h 0bf #F@J 18R EEP@tr‘éBFWPd?n
(Pierce) tbat dedirieencelid.ut edofed); feid it imTARBS an@ibbh@rn iaddeddt o each

e ohont 0V 2k QPR EL T o 30 WSSt o JIEREHEL cels,
SAA concentr athiuinthe phdstB4Gaantibodyasied myt dadioe studt ipodeictiome of
"1 bl aoma was Mot L{STOEHE SRR AnTUENED: o MpRlidrinar R R BBl ey
(Figure 17). 3mij-on¥aRM erér’qﬂcer 84a DBk ratiseavedn noMairenb o FARNBI LW - Iength
gene sequeBce Jddiyidedelll | BERheth RN YRR IRRNoS SNSRI crearah,
TNFa, IL-18, IL-10, and KC was also analyzed, but the
anti-mTARM antibody had no significant effects on both
immature dendritic cells and mature dendritic cells.
[0166]
20 From the above results, it was confirmed that mTARM on
dendritic cells is associated with production of specific cytokines
and chemokines (e.g. IL-6 and MCP-1).
[0167]
[Example 4] Complex formation between TARM and FcRy chain
25 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 compiex with the FcRy chain,
30 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 aiso has a basic
35 amino acid in its transmembrane region., On the other hand,
DAP10 and DAP12 are known as activation signal-transducing




was carried out using the nouse TARN gene sequence. As a 35 result, a
sequence showi ng hi gh honol ogy with the nouse TARM cDNA sequence (GenBank
Accession No. XM 497642) was 61 discovered. However, no signal sequences
exi sted in an am no acid sequence (L0OC4434864) encoded by such XM 497642,
and thus it was not considered that the afor errenti oned sequence functions

as a cell nmenbrane protein. It was, conS| dered XM_ 497642 |sn
putative sequEREECHRd fRxIn@ s nafiddh dFROY P)NA dBqifEnét? 9 BRMHE %enome

sequence i s i gmecés Wene eshd troams a@tdiammt é“dhuso tlet eposrigilitye dfuld -1 engt h
gene sequence TARM expressi S d and
the full-I eng@fﬁn@é‘%f&n?ﬁ’éﬁ"&lﬂO'T VR O FZC& iy t')jﬁfc;%d&gwr‘ﬁgi b 5 -
and 3' RACE Jherepal trarARMasesl aoralybed sequence of a regi on encodi ng the

TARM pr ot B@é rs were designed, and full-1length cDNA was then
i sol ated. {01 { %ﬁ) Expressi on anal ysis of human TARM gene, 15Firs
expressi on of hTARNFaah lodnhdve @K@ﬁ@@@OWayeémsnye@heBﬁﬁ%‘d CHR e FEYT rilk0

TOTCARTACTACKEAAAACRR T TERG HYBUR A", BPC lns iy f * cDNA _ fragment
TCCACCTGCGGTcammanSEQel folkgyving gy risters; H@Ség%?ﬁ' ahased cPRA@s
synthesi zed f{oPddtide afcedagl BHwh R ORM_(CA®DESCHFORISHE R PCR ki t
Cartiod AR uThG REPSR0DT  HRNBERE anc g b qesROesap fy VetRonpMRIE R es
Sé?l uti ggR W N}a hmbs patd @Msm@n@@rmom than anlPidg gag mqmc@amfam t®SYBR
een S C cOoSs ase
(I'nvitrogen), i\g%eﬁ'%%éff% bpe ﬁ%% %’?% Owg &flé leff leOy rimer,
2.5 pi of terrﬁtm/ef CENAEA8g CIGE GNGAGELGGAGCA: @@Tﬂif(%ﬁ(gtlﬁ ‘wat er) .

For such PCR,3§§ter the treatnment at 94C for 10 nlnutes a reaction cycle
30 consisting

94C- 30 seconds and 60C-1 minute i @3’:5 t%@t&s.
[0196] 15 ~FcRyAB:agcegaregcegcuddCiairndGitde ! {h Tﬁﬁ‘ w EQsIRith the
NMTARM gene, m;ﬁﬁ)_gtgi@pgly expressed in bone marrow 35(Figure 18). [01971 62
DAP10 F: cgcgtcgacCAGACATCGGCAGGTTCCTGCTCC (SEQ ID

NO.: 41
DAP10 Fz: gcgggcggecgcTCAGCCTCTGCCAGGCATGTIGAT (SEQ ID
20 NO.: 42)
DAP12 F: cgcgtcgacTTAAGTCCCGTACAGGCCCAGAGT (SEQ 1D
NO.: 43)
DAP12 R: gcgggcggccgcTCATCTGTAATATTGCCTCTGTGT (SEQ 1D
NO.: 44)
25 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
30 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
35 antibody (Jackson) and a Cy5-labeled donkey anti-mouse IgG
secondary antiboedy (Jackson), followed by the measurement of



(2) Isolation of human TARM gene Since the hTARM gene was expressed
in bone marrow, the total RNA of the bone marrow was used to carry out
5'-RACE and 3'-RACE, so as to attenpt to determ ne the 5 sequence of a
full-length gene of the hTARM 101 981 First, doubl e-stranded cDNA
was synthesized fromthe total RNA of the*bone marrow using cDNA synthesis
kit (TAKARA), and cDNA was then purified using Q aquick PCR 10 purification
kit (Q agen). thebsegresiby.leasl acit®y Adasicen bis(Batded Dhwigten).and the thus
obt ai ned prodm%%s used as a tenplate in RACE. 1st PCR was carried out
using a reacti | ution with the follow ng conposition (5 pi of 10 x
ExTag buffer, 4 pi @i 2. besiNtdNTRya$.12veBledfthEt Tagen tbhe pmTHRMOANEM 15

i 5113 . Dp5 . 0 ' j £ i , . d29
Pt er addeﬁﬁﬁw)i@gzs%ﬁnﬁtﬁﬁﬁh?!taﬁﬁﬁ%ﬁ?)%é*ﬂ{ﬁga@fd?@h erefesaifh,
[0199] The5f olieyel 0f theqtehc ehaieos thedealssprfagaryas 20CBFERY: as the

AGCTACGCTGAAGT. - T A
quGGCAdGCAéG{“@%%@%(E%E&SL iRl 6b) roHrL ﬁ‘%@ﬁéﬁ‘éﬁ increased.
GGAGAGTACACCT GtengRRTeASi siey élp aODA amEdPABEdhopdie gelleputiase

treat (rjrent 6gtc ‘icﬂ@_ fr‘i’?t 5dEb@HE7:i§5é@% a th@aféik&"bs%}’@r’a e a@\félz i % i !(flﬂe 0fm‘9ﬂ_@M3?|
seconds, -1 mnute,, an -5 m nutes, was .repeate mes. Finally, a
reaction was &?W@H‘%‘dy 'gtw?ﬁé%%%eﬁ% thekdhe @%Bﬁ?s%ﬁﬁn{?@@%g’%arri ed
B 1077 ) st et o e e e 0 2
ag buffer, . . ag, 0.5 pl o is
primer (5 PCRﬁ Fgﬂ?@%ﬁ W@P%“bﬁf‘@n@@b‘é@ﬁq)c primer, 1 pl of the 1st PCR
product (100 f{d&lidZ®j | uted), and 38.75 Rl of distilled water). 35 [0201] The

fol |l owi ng sequences S pri - 3CRL; I D eal2d)
h2913140 Fl: TGTGAA , GCAT(Eg?}(S‘EEbb?%d B 49'3’:4%5% Were
biochemically analyzed.
15 [0171]

B300.19 transfectants were solubilized in a cell lysis
buffer containing 1% digitonin (1% digtonin/50 mM Tris-HCI (pH
7.5)/150 mM NaCl/5 mM NaF/1 mM orthovanadate/Complete™
(Roche)). Immunoprecipitation was carried out using an

20 anti-Flag antibody, and immunoblot analysis was then carried
out using anti-mTARM antibody #6.
[0172]
As a result, it was found that the mTARM was
immunoprecipitated together with the FcRy chain, but either
25 DAP10 or DAP12Z were not immunoprecipitated together with the
mTARM (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
30 DAP12 in B300.19 transfectants was confirmed by immunoblot
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.
35 {0173}
Moreover, bone marrow-derived mature dendritic cells



h296140 R1: TCCACCTGCGGTCACTGTACCCCT (SEQ ID NO.: 50) 5 For such PCR, after
the treatnment at 94C for 5 mnutes, A reaction cycle consisting of 94C- 30
seconds, 65C- 30 seconds, and 72C-5 m nutes was repeated 25 tinmes. Finally,
a reaction was carried out at 72C for 5s#i nutes. The anplified cDNA
fragnent was cloned into pCR2.1 (I nvitrogen) and the 10 nucl eoti de

sequence t hereof was determ ned u 0 Se ence lyzer 0202]

AS a rosul t, veerefplubiizes) é’ét%%eLégﬁé E@g erup *M%W&@Pgﬂ

ﬂ:of f S; en} sz B gmmmﬁrmsnaﬁ WwhoWa riie DU EUEHE rat Tgders wheaabiee (SEQ | D
|

nucl eot i de sé']cﬂjgﬁ@e ARfic 'ﬂe@@g %ngﬁ grigly ?ﬁe t1h§§8'f,9;4§‘?|§quqd"thzr1§§ F. 20

cgcgt cgac GCCACCATEATORETANGOT 8OLITDOYC RO A SE@‘\HDON@L‘ aﬂ@)ymg\macth%m -R

cgcgcggcec cCT gg(éq{& I]Ggﬁgﬁ“ Ty ) Wth these priners,

PCR was cdarried out "usi nﬁé si ngl e- s??gr%ledéw% ynt hesi zed fromthe

total RNA of Mdnktirarrow using RNA PCR kit (TAKARA) as a tenplate. The PCR

d t | f 5 R
was carried out ings rgagtion, gl uyheniial that @héO\Ncle PRSI (

ronpes
( TAKARA), 0. sﬁmnweéfml@@dam%ﬂ%”r@fﬂgéh@ RITAS "R tsalf’epab$f DVBO,
and 36 pLl ofcdli siidrhBfamat pidteiforCB84h alRaR trm‘tre:m«,t h@raanneat'emltnat 94C

seconds, 1hna CrreAnRares Moo 52 fPhs . ARGITGON: MEadifon uas
carried out atevE2@efiotha? thanFic®s. clidia anpltifé edTARNAfowrsed5a cdametex nt o
pffl ueScri pt liln rSAg(; e(asér{dalliﬂge&?Psz and the
[0175]
From these results, it was suggested that activation of
15 dendritic cells by the cross-link stimulus of mMTARM is mediated
via signat transduction from the FcRy chain.

[0176]
[Example 5] Adhesion of activated lymphocytes to immobilized
TARM
20 (1) Expression of mTARM-binding molecules on activated T
cell

It has been known that dendritic cells act as
antigen-presenting cells and interact with T cells. Thus, it is
tempting to speculate that molecules that bind to mTARM are

25 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]

30 4 x 107 C57BL/6 male mouse splenic cells were
suspended in 70 ul of a MACS buffer (PBS5/1% 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 ul of CD4 microbeads (Miltenyi} were further

35 added to the reaction mixture and incubated at 4°C for 15
minutes. Thereafter, Auto MACS was used to obtain resting



nucl eoti de sequence thereof was then determ ned using 64 ABI3100 Sequence
Anal yzer. The obtai ned nucl eoti de sequence of the hTARM cDNA was i denti cal
to the sequence deternm ned by RACE (SEQ ID NO 9). The am no acid sequence
(SEQ ID NO 10) encoded by the hTARM c had a signal sequence 5 necessary
for functioning as a cell nenbrane protein at the N-trarm na thereof, The
hTARC and the am no acid sequence encoded by XM 497642 (L0C441864) had
different N-tdrtall apdsC fldraniGlad+ seler dvimighy hadt bees pevididedvithat such

a putative cONnesapRRe s ILATZEAR o SaLUIIRCHR MDD 30, SRRgIENFAGUCnCe

did not actually éXi st was a real gene encodi ng
the cell rrenbrS&ﬁ’éUB‘r &YéPHaWﬁwuﬁ|%Um@FQ@toe[tBQDQ]) at a CIOB@%F@‘QP

Preparation ofgraity twycéws’:}«nmst mémfi@rwhel%ééénﬁbﬂp@@gta@@e@ftoharmn
TARM expr e§5| rrigacel ressi on vecto

Af:ZN
orepared b fi hB HChTARNPBERGDS, 1Y {aBlaRceace) | g Been
expressi on vedtahopiidd VRES E@mqmbmﬂlﬁo&@@@?@@a?)z F3i, 38088) . 20

Cot s (1t rcotRpAEEY (68 EARRERE"E, 20 et Hhti:cRas o fBoNEM 10/ 0
FBS), and put (iPhaamiiGgem)culWhen @D4ke¥, cadlsdwenktdiffedentiabedC@ateé Aduhat or

for 24 hours. as%n@p Eahéofﬂah@%% Qﬁﬁhul&% g'a'x’ﬁbﬁaéut?gﬁﬂgg\/%v\ﬁgs%?ﬁé fresh

one, and a tr |on SO ion escrl bed €n added
thereto, 30 a9ftmume Jl.d (warnngr@&) |(Bﬂprq'q<as:ht)r andfat@ndirelaei Bndwas

prepared by a f Td; B 2 f ngl T LT1
(TaKaRa) i nt ocgghéo %ﬁglﬂﬁ;@méﬁ%ﬁﬁzgﬁ%?wl ngwﬁiﬁerp LJij:liﬁlrtg at

r oom t enper at (fed!sf gvese g '%tﬁ’(ﬁj tinda m@W-ugagk- %ﬁ%x‘i’)’?@ggﬂﬁn
vector and 9 Lﬂuﬂhh@ﬁw&@%éﬂrﬁ@ﬁwﬁ iHS ele agr@sdrfaKagi MolyeEt DF4t 16he

e S A R e U B H RS Tsw Rl Al s i

f 5 t d,
aﬁcrj fi mpgﬁiezr(mﬁ IienPbarmuegleo)J.t vimich diayds 48Ren fthiet stimslasasint Qhe[)?ai n a
reconbl nant 651 S THY Wbl ke 19295120 po/miF300edy 6 ST Bolabect od

with this recoinant Virus as descr t o ‘prepa
hTARM expr essilhgl 261G nggnTihevers atoezudioveed diy suliere. adaet:he @aaewm

tube, and they, fV"Fﬁ? HEAs&qDLs '(Eﬁgﬁﬂ/ﬁat}) %%Qion{cﬁﬁdeag gdl ra gs.

Thereafter, the culture super nat ant i scar soI ution
obt ai ned by adfidRfl ‘EUIOW\edpQVySFHHée( 163#%3'1%”)“ I‘ﬂPZ"ﬁq’ 15%” mih2

2- mer capt oet hapgd dodfidnied ®fy b AU @eerrdf -y Ithy iT1-us, slpdictiveiypas added to
the cells. Th o Eﬁllened m xture was then centrifuged at 2500 rpmat 30C for

2 hours, sot cells were infected with the reconbi nant virus. After
conpl etion of the i Resting D4 -heTr esgtariimaatiiatietwsafset puirficatden dvikbar ded,

and a medi um (E\I’IQRMS 1680/ A0 ERY CohMT cells 2 and 8 days after CD3
stimulus were used to analyze the binding activity of an
25 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/ml.  Thereafter, a rabbit anti-PLAP antibody (6000 fold
30 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
35  measured using FACSCalibur,
[0179]



15 2-nercaptoet hanol) was added thereto, followed by culture. EGFP-positive
cells were separated by cell sorting, so as to obtain hTARM expressi ng

cells. [0207] (2) Preparation of chineric protein fused hTARM
extracel lular 20 region to SEAP or Fc ¢ The extracel lul ar region of
hTARM was anplified by PCR using hTARM Zul | -1ength cDNA as a tenplate and

al so using a Sall-added 5 prinmer (h29B140 Sal | - Kozac F: tcqQ.

ac GCCACCAT GAT COCT AGCRGO @B T THOCTEY SE@fE@ia% lf(@i )Tﬁﬁéﬁgﬁ%éﬁﬁ‘-%ded 3
primer ( h29lﬁgoi%ﬁmtsl wEFARJR e 95 4936H06 A0S ACSTAGETBETAGIGELTOBATIETt ( SEQ | D
NGO 53)). The was carried ouqt] in. a rea%I |a§gpr§ﬁ§ tign g/gghg[;tigﬁr%ol | owi ng
conposi ti on $6CH GXPEESIPK WA ffuced fn Gty ', §°5°p 0
PyDerbe;t Sp:): ¥g1;][ CeX @Wd Biguﬂiqg ;;ﬁdlgecal_@lsl o&d EioeadWirdmerregsed | ?f

c , 2. 0 ] of _di,s : after
the treathent Q@Y%t?ﬁ)ip‘ﬁ ﬁ?‘ﬁﬁf'é’?, agdr gﬁ%t%n@%@f% t?%ﬁé?i?ﬁ:s I%‘((:{):;‘83946 30
seconds, 65Cr30nsecenllsy dmgk 72HC6 thaustovules r dpee ot ARN RSNG| nal |y,
a reaction was 35 carrie ut or }nu Tigianprd | eth2DNA was
cloned into B’BP‘&E@E% pt"i"gr K( Q?b(%%r%a({ agléﬁ(ej)m,- a%ga? hemﬁ66 _nucl ?o; ge
sequence t hedéfférewtsatioen conditionsd udd ngaxdl Sai68: SERRERSC ANy h . The

obt ai ned C%'&éﬂ%ﬁﬁ%ﬁﬂé@fr{gﬂ%ﬂ@% WiH cSad lkeadddNaet be stnongbenhiansert ed

i nto pcDNA - ovl%gtor described in Exanple 2, 5 so as to
prepare Hh hthRMind bk geds diFigiikgeddr . [ 0208] Ther eby, the hTARM

extracel | ul ag hon is fused through three-am no acid |inker (Al a-Ala-Ala)
to secretory['?rlgg)l]hunan | acent | kal-i n osphat-peeMhaddeng

y i t
10- hi sti di ne (P—gg (‘{qir%e)gi‘lfﬁ)l@?alac?w&’%@:étetngﬁlﬁ ?(Eere@? o e exp[rneas%ed as a
secretory chimeri grptdihei n (hereinafter referred to as AP chimeric
protein). The obtainhed AP _.chinetlgc. pr.otg] i EA ShOPh ¥ GSTAIR Mess iant r oduced
into 293/ EBNA-1 ce Ieé(qu Fﬁgp?ﬁﬁéﬁtﬁﬁlﬁ#ﬂﬁﬁg and they were then
cul tur edifor #tassibndapsecilecteattivated Hecelds wag ang! rnat ant was

recovered byv@?ﬁlllf ugation, and the AP chineric protein secreted into the
super nat ant

7.4) and sodi um aziF&ft%%éatlgg‘égjm%&@?@ : ’%(%n}gﬁfgp%ﬁggﬁ% ?'g{bltogd’s (238 gﬂE/IH
and 0.02% r g@%‘ﬁf)i \(SE}‘adﬂﬁﬂ &he sbtiaiined packuetiives &tF-odelht EUIGA 20 The
concentration Of the AP chineric protein was,cakcyl at g by, ARRsyr ifpe
al kal i ne phospée as® )i v?gg dé‘i‘:ﬁéak‘ﬁqoragaA%’ §¢1em Fum nescent reporter
gene assay (|ifnoHiAZ8bn( 3)AfReepeastingnwoth EThchonei-RGi B dYiNdiag nst
B;ré?g/: ﬁ5\|,:\,gg %ﬁg?@g%%lﬁ%&%&enwi{ﬁ BITTRNhZEL H9FmihpbRT PhAARNTORMLAR )chi meri ¢
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
25  were suspended in a cell adhesion buffer (RPMI1640/0.5%
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
30 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 celis were then quantified.
35 With regard to the level of cell adhesion, the ratio of the
adhered cells to the added celis was expressed as a percentage.



Such purification was carried out utilizing the histidine tag existing at
the CGtermnal of the AP chineric protein and 30 using H's Trap Kit

(Amer sham Bi osci ences). A culture supernatant containing the hTARM AP
chinmeric protein was added to a Il H Trap chelating HP col um (Anersham
Bi osci ences), followed by washing with a®40 mM i rni dazol e sol uti on.
Thereafter, the hTARM AP protein was eluted fromthe 35 colum using a 500
mM i m dazol e sggag2pn. The concentration of the hTARM AP chineric protein

was cal cul ated by the _67 asurenent of ctiv] usi ng. Aurora AP

cheni | uni nescent re ?é‘resngtmégé@é%sﬁe\(‘?@ﬁ%%e@&ﬁ B?M%Mnﬁﬁlfgfﬂri‘@ @8t ion

ESi ng Prot ﬁi n @gsaihdsion lrho(Riude RADyctiVORULT &Slbskigueatly). t Betiohhai ned
TARM AP chi 1 tQj u tigen B c. m re

mmunt zed i (b Bebafof De sens rea PR EAMHS 85 Rac ARy R FHE ThTARME

Lynphocyt e weFlee iathesied activity hef EneniitiZz extlisi tee thanch TARMi saideddo

| ynphocytes wege Hihgar 'i’géﬁcth‘ﬁ’tt&‘f b QF{V@AI% %ﬁ%' TakQ Thereafter, cell

fusion was carried’out by a PEG netho Using a culture supernatant of the

obt ai ned hybrildbif] screening was carried out by ELISA with an hTARM Fc

chimeric prot gigkarkheni B3 Wasi Caldheath ihhidig poas&tti_gl}ﬁfg Vﬁllé%,;a @ types
of clones were ohial.ned (#11, #18, #19, , ,  an ) a result
of anal yzi ng §§@éé@g%ity by FACS, it was found that all clones reacted only
wi th hTARMGexpr essi MiheBaffect 9f caitt- TARM G HtirddikBayh diefl adhesioacsdt Whih

parental B300. cel l ,domas _t hat oduced the anti-hTARM nonocl onal
ant i bodi es #11(,%]%?1@%' tﬁ?gﬁ%@ﬁ%aéaﬁxzﬁ% were inoculated 20 into the
peritoneal cavitdB84f a nude mice, and ascites was obtained therefrom
Thereafter, antibodise A i i -4 O ]

[ Exanpl e 10] Adhesi énslgrﬁgm\%ﬁtfédﬂﬁﬁ@n%%t(?:oe(ﬁ’g%&r#ﬁ @TS]W%CCC%; i nant
protein anuniie-peaateder at brawe weemestraieteed fasi ntO hepanibites.and

Fi col | - Paque PHYS v %ham@mm%hé?%sa@dw@ﬁow%g 4 oh"wAfkEgHal

anount of the hur rhperlézg\geral_ bl ood, and nononucl ear | s were 1sol ated

by density gr dd nerugarten hed rex iIpmebilikedy andekhe TR

i sol ated cel | sagiegstoausqrevidednitheaprdddGocbol tes anftsy W\, FBShA1YIMEDTA) ,
and FcR bl ockw ution (MItenyi) was added at 5 111/1 x 107 cells to

t he suspensi o obtained m xture was reacted at 4C for 15 m nutes.
Hurmman CD25+CD4+ Tredsi sotrediilbn aklhiesBm (0¥l themhid caetid fattbeVACRAREIFAPUSed to

obtain resty n +. A PE: | e [ - n 25 ,ant j body
(M1 tenyi )%}| 68 an ré%- &?‘J#é-élnabeﬁg% %gbgﬂan 1= husﬂg}r#réggggnti O(R}?( l\?%flljt enyi)
were added, ea@miimTARMmGHodES 6,1 #¥1 ahd #8/ufignretist)t he CD4+ cel |'s
that has been muddjed with MACS. They were then reacted at 4C for 20
m nutes. Thereafter, FACS Aria (BD 5 Biosciences) was used to obtain CD4+
CD25- T cel | s . tEAfNRISA/cooEerpbentlic gHest aof \valled Angantibed,
Acti vati on/ ExpaglBigun-fhdubedrentiidtiktreade) . From 3 days after the stinulus,
human | L- 2 ng/m s, added to the cells. i act | vat ed M positive T
cell's obt '5§1ed gn t%@ev@?lha%ﬂaﬁgphlceg Ar?hrtas L(JE&R? mode! is aceg)lzlse%se

model of autcimmune 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 modei is linked to MHC

30 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,

35 so as to possibly suppress an immune response associated with
dendritic cells or the activated T cells. Thus, the therapeutic

LA
<> Y



10 day after the stinulus, the possibility of the function of the hTARM AP
chinmeric protein as an adhesion nolecule to activated T cells was anal yzed.
[0213] First, 50 pi of anti-al kaline phosphatase anti body (10 15 pg/ nil)
(Seradyn) was added to each well of a 9%gwell ELISA plate (Nunc) and

i ncubated at 37C for 30 mnutes for imobilization. After washing with PBS,

a non-specific _binding site_was blocked with B k Ace, (Dai ni ppon Phar nma
Co., Ltd.). Affeg ‘éﬁt%ﬁfﬁl“ﬂﬁ&%ia{?t(@%ﬁdn\&&? éﬁ‘géﬂﬁﬁ‘é‘ g"a?c,shaﬂgﬁ'lzegnd 20

i ncubated at pagmitenperature for 30 minutes for inmobilization. Activated
T cells were suspended_in,a cell.adhesion huffer ( /.0. 59 20 mv
HEPES/ 55 nM 2NVE (pgt 7?‘2@) bOV I olREE eﬁY%@r&@SnﬁF?ﬁé%%& wé%ﬁ%ﬁéﬁl/ cei n- AM
(D|01I i ndg Lﬁbqr(}dimg@"s)(sijiﬁmﬂ daémﬂwkaiaeaﬁdx f—‘teungéxl ICS)ﬂV\EiIG{éeZBdHﬂCEﬁ& to each
we an en,1.nc e - 37C.f 0o

elimnate b&%%#%‘? aﬁ'é”%%é’lﬁ Iéqdasli §Hﬁ%¥‘$§:t?1€ﬂn‘ﬁt#,%§ EC@I‘\EES%HH‘B. 0)/ 1%
Tri t onX- 100) Wemrazfesr, addéd vheodt dheTheredstasr | (hRls H&MBAESGhs ri ed

535 nm usi no. T SRPREORELE S0 Rnstied gk YRS eER ?%‘eit@?nw‘%?“%‘ggf and the
e

adhered cel | sovweekildnDBALD. mpuker EghpHeso River |LARArabprigs si on,
the ratio of ffeyadhenadtcaid smicushevasideshaglizedwen eapr e2dedirtah

B adidsi oRRLIHERNEN ABR oA DaRERSTRer | 5 orR i PORSE W Tonts)
f Exanol e 11] &etib-naiiregi entibolliybiié ngascadaiinistefednintravampusiyt Bbody  The
cel 15 to the fastlwadoand bis” S BB Aol B fay?, 2%t AR BORME i ded 1o
each wel | andthdemeasukzmedtatofr ot t digshy aveightoramd heut extargal
L e A T R A A ity R i
t enper at k% f sacdliced nuttedernal findings were evaluated using the foliowing

score. That is, 0: normal; 1: erythema and mild swelling

confined to the mid-foot (tarsus) or ankle joint; 3: erythema

and moderate swelling extending from the ankle to the

metatarsal joint; 4: erythema and severe swelling at the entire

20 portion ranging from the ankie, foct, and digits.

[0188]

Consequently, as a result of the administration of the
anti-mTARM antibody, clear alleviation in the symptoms and
suppression of body weight reduction were observed (Figure

25  15).
[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

30 were measured. SAA is a plasma protein produced in liver cells
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,
35 [0190]
The SAA concentration in plasma was measured by an



Thereafter, fluorescently-Iabeled activated T cells were added thereto, and
cell adhesion activity in the presence of each antibody was anal yzed. It is
to be noted that an anti-lg&a 15 anti body was used as a control for #11,
#19, #26, and #40, and that an anti-1gQ&b anti body was used as a control
for #18 and #22. [0217] As a result, it S&s found that adhesion of the
activated T 20 cells to the hTARM AP chineric protein was significantly
suppressed i n g& PKEs EBRS Afrcatusifd ARY plakhhodieged B 0001810722, and #26,
and t hat parti@#ﬁ;ﬁpressi on of such adhesi on was observed in the presence
of anti-hTARM di es #11 and #40 (Figure 20). 25 [0218] [Exanple 12]

I dentification of ndtetedvegartthenbAaRoldyf ditemTaRMoll@henSeheptasona ofvasl ARM L

( MTARM Li gand) i.dat | es The mMTARM bi ndi ng nol ecul es are present
on activated fn%%gggﬁgﬁsa%(@gﬁrgg'e 5). Thus, the presence or absence of the

MrARM bi ndiSng [@dI%tll es on nouse i mune cel |l -derived cell lines (L5178Y-R,
BW 147, and Raw264. g} apass@nal ywed By [Idermelhgd-deserined 4 Exadmie S
[0219] 35As a result, Tt was reveal ed that the mIARM bi ndi ng” nol’ecul’ es were

strongly expreddRfeh sHEtios FRs RAdad 40 Baeh welt wdt at Reywedr ELASAdI y
expressed on thigtBMMfTc)cahbsiribatbe ML veerhhs foFigihebRAkioh.0220]

subsequently. O INGHESSUIRE ' ONelM ! W0SERLE WA vps  (0.02%

10 Tween20/PBS), and a non-specifically binding site was then
biocked with 1% BSA/PBS. The well was washed with T-PBS 3
times, and 50 ul of plasma that had been diluted 100,000-fold
with T-PBS was then added to each weli, followed by incubating
at room temperature for 2 hours. Thereafter, the well was

15 washed with T-PBS 3 times, and 50 ul each of biotinylated
anti-mouse IgGl (BD) and biotinylated anti-mouse IgG2a (BD)
that had been diluted 1,000-fold with T-PBS were then added to
each well, followed by incubated at room temperature for 2
hours. The well was washed with T-PBS 3 times, and 50 ul

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 fulli-iength 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



5 for the nmlARM bel onged to the i munogl obulin superfamly (1gSF), the

dat abase of MOLI Se Ensenbl e WAC searched. Focusing attention on 47 |gSF
candi dat es, expression in inmune cells was exam ned by real-tinme PCR Total
RNA was isolated fromthe L5178Y-R cel I@ the 8Wh147 cells, and Raw264.7
cells 10 using RNeasy mini kit (Qlagen, H'den, Ger many) The real -tinme PCR
was carried out in the presence of SYBR-green usi n% Ié?OO Se uence

Det ect i on Sysiumn\(@EdApdﬂ‘i”e’GllBﬂ'ro@?s'{?’élr?@)I sg@jpenges existed in an dming

15Asar esul t, exps essi I @QQ»QQQB@W@(:W\SB&O@EM kand .
NM 176953 n r 558: CA n
pri mer #Z%Sg%séﬁgﬁg&eﬁﬁﬁﬁﬁ@(ﬁe %ﬁA ﬁoaf%'ﬁ § E%%%é! a %logrréa'l@at |aon
with the bingj;Agtiaeki ¥bty @fll hemtiramBARMbARNC hi lrewias popsicienedothate cells
Figure 22B no tran o] Lcid
Sequence St By BRsIbStoBBEUO S0se U EREe: AN Hiaf e R P ed o
function as &mhlce{r&m}‘r@né’mﬂdﬁm gendhie semuss cecisd 8§ (RHce FBRCS
putative seqy yas g‘ﬁ%ﬁp'ﬁgé i JWRSrATnE IR ﬂﬂﬁ#énbmtgéﬁé isBRUePReObf @ CDNA

sequence fro guenceé was i ncorrect. (f ‘{t was df| rst
attenpted to hiuhean T&RM huﬁﬁRf"hémm‘g@@Q genkes MRfg tdenidiag. ahdati%o acid

sequence enc d '@@%@ W O15¢ DN@I abasesisapted basosaiudtady out . As
aresult, a ﬁgmnﬁﬁnﬁno cl dg

uen LOC19 4 sha | ogy
with thel8nino-aid 3<dehce T ‘é?rb %%\?06%%%%5% ({Tag}agg{c%ver ed.
Thi s amino acd.,qic&ﬁggengﬂe r glagred ﬂr@t@m‘,el brieoty anerpr o e$ignednt &t ng one

i nmunogl obul i 0 ture r on rdingly, it was considered that
35 L0C196264 gﬁé?‘%'?ﬁet (ﬁﬁgﬁﬁho acid sequence of a TARM L
candi dat e. Subggy@ptly, u5| ng the am no acid 71 sequence of L0C196264,

t bl astn searc I L0 a5en As a result, a region
encodi ng a se enyéﬁ&ffoﬂ'b%“%n%% ‘th“mgt ﬁ?@;ﬁ‘l no %m d seguence of
LOC196264 5nas di scduestgd exprtdseucg@nmﬁ chVhORMe ot D dNWBGlentiESHES oS8R 5 BAC

cl one AC12230 5}&% D"ga SAUSHCE e ARG rATIARR e36icth :SRIESNSRE 0D, rimdiese TARM L
candi dat e wer% 89t vt romtfﬁ;s sequence, so that the fol [ owi ng priners

wer e desi gnedw#iig deRigNedNA encodi ng a full-length protein was isol ated.
#2693 COOGTCRARRMAGCATSEARATRCTMGAGCRIMCAGTATIL (SEQ ID NO.: 4%59) #2694:

of Thi  day 2 TABRICE] bl GAmiP Gk TGt N CERE o RE QIR N0 6a B the

met hod deggri bed i noixaapiteanded5clNA avgs isyintblesiprd frasnitesal |th 0 an
expression VeCHFha Z%'@ﬁfﬁ%&eg@én%% erel%”ééOQQl)A IR kit I9AR, and

an nTARM L cah ion vedt or prepared, ABI 100
Sequence Anal yizbng veaschu sérg fieo stherelad rf@l“ﬁheamﬁ:Itémﬁ)lééesééééﬁﬁ'@et HGReof

(SEQ I D NO 1%365 \Agn[.g&%ﬁ]t ﬁgor{d %}]%It?fﬂ@at TR PtR”WéBMérrled out l!N_ﬁXuig

order to exam candi dat e a Ilgand
for TARM cel s repstioni salutine wihiNedbire %%Wf‘bg HLERE F&g 'éd&#\g’r él?wepar ed

by the i? oﬁ?amﬁ@éﬂ R rGEé@WP@RZMéEterbMMI(r@IMéEN\}j tQy, 26 1o heef
MIARM- AP C

rof ei n._onto surfa
candi dat e- exp#&?@ﬁ'n@‘ﬂ%l Il}ﬁyéﬂﬁyllaﬁ@ a(gﬂé(b%ﬂeﬁgtl@ijt%g (# 180 F
candi dat e- exprR&sichd chizb"sgt @ft heoi pvo i Iprzae rnPARMwef dareataieedD By t he

method deseri tﬁ% %oqué‘wPecF) ang’(]] [2%2 t?‘]of distilied water). For such PCR,
after the treatment at 94°C for 10 minutes, a reaction cycle
30 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
35 (Figure 18).
(0197}



As a result, the nTARM AP specifically bound to EGFP+ nTARM L- expressing
B300.19 cells, but it did not bind to 6300.19 cells, into which an EG-P+
control vector had been introduced (Figure 22A). AP used as a negative
control did not 35 bind to such EGFP+ nmlTARM L- expressing 6300.19 cells
(Figure 22A). 72 [0224] MoreovelZ the adhesion activity of B300. 19
cells expressing the mMTARML to AP and the niTARM AP chineric protein was

exam ned. As esgl_;@|,at;dn waq;;ufrﬁgﬁdmm dhe 5 aforerrentl oned cel | adhered
only to the mA M A rotein ( ure 22B). [0225] Thus,

the above results d t 9ehe ARR%EFW dat RORB| BRIF@WAas
actual |y a novak Itowmdif‘mr of ARMe Bbhe ma+ﬂcgan¢1a\éa%m asrifAgMEL ( TARM
Li gand). [0226]._ {th. ¢ d to hTARML,, the | I owi, ng pri S were
desi gned based of rhe 3 Yiycl goﬁﬁggé’se%ﬂjeﬁ%e Bf @ F\WWQEZ% é‘ﬁé%g'"h@eﬁ@eam no
aci d sequehce sefjuedCeIO8 4 alehabNdedd ofribedhfigRivhe ful | -1 ength protein
was isol ated. #443%: CGCGICGACGCCACCATGCAGCAGAGAGGAGCAGCTGGA (SEQ ID NO. -

58) #2722: GOGGGEOGECCGCTCAATATGTCTCTTCATAGICTGA (SEQ ID NO. @ 59) 20Usi ng
the total RNA of boh&stmdaipiasstgandapl aDé{AtWeScDP\ntmzadpfndmeﬁhby t he

rethod descr! Bt isara anke. BhRcarmbiid CEMD WRMANSSREARSnE

expression vector pMXl I Oncogene ) to
prepare a TARWﬁ%fei?@rdes@ \?‘é@ﬁo@“‘-‘fhrﬁa“f'ﬁédmﬁ’cﬂ’%t leéqgﬁi‘%é?ﬁﬁénce

t hereof (S8Q IpRrifatisn ms@fag@nqet %@bf@ﬂl QX" A%alz@oaﬁ%%%ﬂ%as

Anal 02 L bj ect
ool gy anal YaCEdutTRreiicP ARV SRR Gredis WASIHSFIGF 323, The

hTARM L consi ieaﬂalate 285 12‘3&@&10 dct ACR awdst barnddRMit wngi at e@a@tfoﬂ?»?
2¢1 o) “shoved "Rt PR o RIED G TRUAM o ol MHARMP S, of i SeFubidat o
per cent age of [ygxﬁﬁgr(ﬁ ghiod 2.4) mM73NTP 0.25 pl of ExTaqg, 0.5 ul of 100 uM
15 primer (5'PCR4), 0.5 ul of 100 uM Gene specific primer, 1 ul of
adZ29 adapter-added cDNA (25 fold diluted), and 38.75 ul of
distilled water).
[0199]
The following sequences were used as primers.
20 5'PCR4: AGCTACGCTGAAGTATCAACGCAGAG (SEQ ID NO.: 21)
hTARM_RACE_5'_4: CTTCTGGCACTGCAGAGTCACCCT (SEQ ID

NO.: 47), or
hTARM_RACE_3'_4: GGAGAGTACACCTGTGAATACTAC (SEQ ID
NO.: 48)

25 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]

30 2" PCR was carried out using a reaction solution with the
foliowing composition (5 pl of 10 x ExTaq buffer, 4 ul of 2.5 mM
dNTP, 0.25 ul of ExTaq, 0.5 pl of 100 pM primer (5'PCR1), 0.5 pl
of 100 uM Gene specific primer, 1 i of the 1% PCR product (100
fold dituted), and 38.75 ul of distilled water).

35  [0201]

The following sequences were used as primers,



CLAIM5: 1. An isolated anti body agai nst a nenbrane or secretory protein
selected fromthe following (ix), (x), (xi) and (xii), or a functional
fragnent thereof: (ix) a nenbrane or secretory protein
conprising the am no acid sequence of SEQ ID NO 10 or SEQ ID NO 12

(x) a nmenbrane or secretory protein which conprises an am no acid sequence
of SEQID NO 10 or SEQID NOQ 12 in which one or nore amno acids are
inserted, sulSPERAtdS IN&-ék%lor one or nore amino acids are added to
one or both ¢fnrs0 randTahicAnT ACTACAG AnRA G ATOC (BRI DG : ptd) ei n
consisting of the am no acid sequence of SEQ 1D NO 10 or SEQ ID NG 12;
(xi) a nenbré&le or secretory protein which is encoded by a pol ynucl eot i de
whi ch hybri dlmmdeustmmge@mmmaﬁmkcacgm (Il vt Qe &Bhsi sting

encodi ng. The- am no Pk e s aBF B Rt B o e B RMESS g
which is funct remdtibp aqievansistine of PFEEsith sesnsrist ﬁﬁgcoaoti’r%:%\q%o acid
sequence of SE DMO5 dhngfe \'fx%écpe%%téd? 2 Phnes. Fmai!yr a redctlora

menbrane or secr et ory protern rises an agino acid R@qu@g e havi ng

70% or nore M@ﬁtﬁ"—@fy" tout e e’ Rofkci r@éﬁfﬂ'@'&e egpRIp ! r SEQ
1D NO. 12, anga gt | avdsunefdrrip! hmoeq b ant (feviargget ki nandnsitet i ng of

h d f
uhor oi n' 98 d R PROAF oG IRSEPT wggsnecﬁ%%mw?@ J3i8AB348%si on of

a T cell to séguenadimngyeer.secretory protein. 2. An antibody or a

functional fr t hereof according to claim1, which is an anti body
agai nst a nend protein or an secretor¥/ protein selected fromthe
following (i), (H Aqid rgsaltd J'iand dr nacteniide csrauenceimewhicheren :

SEQ ID NGO 10 nbrane or secretory profei n whi ‘ch
conpri sedSan were®ieined dgéhd *89 ﬁb ID NO 10 in which one or nore
am no aci ds gg(%zgjl erted substituted or del et ed or one or nore anino

(1) a menbran (?or%lét.%?{/eél?ffe\ée@wg HEOTRARING BRI AGnarid aeience of

acids are ad one 0@ both of ends, and whi is.funct |onaL S
equival ent to a prot®® AOUBWINGRHGESF WRE %%%nﬁg ‘ﬂS’EQq HEE LS 1 b No
10; 74 sequence (HformafBRbsiRenad He®IBry protein which is encoded

by a pol ynucl g br| zes under stringent conditions to a
pol ynucl eot i d Ségﬂ O\Q{h‘%% 238 Orrpl enmentary sequence of a nucleotide

sequence 2  acol YR EOTACE ASIGATL G TARSG GhiAT TdEWCEegliein@elldf NSEQ | D NO
10, and which functional ly equival ent to a protein consisting of the

am no acid seaﬁ]che of SEQ ID NG 10; an e&q{; a_nmenbrane or
secretory pr ohéBBl\ﬂfﬂ_d‘HﬁtioRprl §§§9§@9@¢ﬁ¢@1—%‘§ﬁ&3§%ﬂ§§ﬁ 1 ag Gdok-or mmore
identity wtheg Qvﬁiymg aghbg sequence of SEQ ID NO 10 and which is
functionally gqu nt to protein consjstin i d.sequence

c
of SEQ ID NO 10. With tjnesgn MiMesey H-H f\gﬁétl Sﬂ'él”e ra‘éﬂé tU5'Rdr eof
accor ding:3 o gliajlen draniedh ONAMyANtids0stA dgaimsthon totmbRAe air boer et ory

DT sequence AT SEOUBIRCRNED Pl it AORRATAT . o Feltnate: o nEBBURER, o °
substitutionswad eafrigdt iotalinf raagneanttiomeseddtion with 4heArfodlemipgdy or a

funct i onal {r BgpenlAS! £6T, BEEALFLNG, By ChLME 2 SR AIFTENDASL gdy

agai nst a menb rot el n Sel rom:t lowng (ix"'),
(x"), (xi') aRgr¢hest poiwm%rafsen&méhamfr(hérmhteatche%éf@ﬂ M Dﬂmers

i n et (o nce of
(S'Eg ) Ng?ﬂb ane| BF FREAS zosx(/mp Ptﬁn@o TR '% u§ ggfffgggsoﬁvgt@%gnsw

conprises an anichoPGRi dféeqliBac e@FmSE@ PHIEC roﬂé'eétc

am no aci ds aﬁgciésﬁﬁﬁgtfnﬁuw id4rEBOrsdiel el £d,6 3AC-Gile mccmzrse; amidno
aci ds are adde

to_one or both of en t] | |
equi val ent to/2°pret EIRUESHIY LY .fﬁaeagefﬂ t’?’?glﬂ"ﬁfﬁ fﬁag % rr?%%% #% | D NO
12; I tcam&ﬁl gﬁjtﬁagemT(anﬁ;rorz seenaksery phet emplwmd:m[DNAemﬂRjed by
a pol ynucl goti de whi ch hybridi zes under ihgepk ns a
pol ynucl eé |dé?g‘?;r6‘?1 di sty & g‘%ﬁ‘pﬂ%gﬁeﬁk 5I g_ag’rr?gg héz nuic eot%h e
sequence of armudiguudleeosedeeaneodih@reuﬁe &alﬁtﬁnot i d delquarsedof USEFT | D NO

12, and which is functionally equivalent to a protein consisting of the
am no aci d sequence of SEQ ID NO 12; and



75 (xii") a menbrane or secretory protein which conprises an
am no aci d sequence having 70% or nore identity with the am no acid
sequence of SEQ ID NO 12, and which is functionally equivalent to a
protein consisting of the am no acid segﬁagnce of SEQ ID NO 12. 5.
An anti body or a functional fragnent th of according to claim4, which is
an anti body agai nst a nenbrane or secretory protein conprising the anm no

3}}9‘! dhsequtenceA@tﬁ@@ EBg¥encd2analy zan amh@%t?tz{sdteaaqu@@@ad@f?mtm&@ 12
i ch contains_qpe o nserv bstitutions a functiona
fragnment ther 851%@ RTARRY SDRI %Eﬁrl\iﬂ:aj Hiuyeay ﬁﬂﬁgtc{e&eﬁ%}tﬂﬁﬁn% Y or
secretory proRACE q&HI IS NGt BQ arﬁhmaamumb aenﬂJeaqaenteS(EIE(]sz@!Oiz or

Concorvat | ve. duBatTahs 7 orhg MiTARM SR, 25 ne"SIE0EL e qReR

produced by anleﬁbssalqnﬁoaieﬁmtt@tﬂingwdﬁr a W@Nam%la’éiraﬁel\mroﬁﬂRMaBPth©376
7. A hybridomy depashiednsndsr thee 6%9@@' QHdNﬂwe Fa@ﬁMcB%cm?@ aye 8. A

t her apeutic agent for an autol nmune di s an antr y or a

functional fr&peesed: B KM_"B&W&ﬂ@@'@)"féﬁ?"fén‘é‘ﬁ@fd'@f%ﬁﬁﬁ M- EQT“E‘”@& an

active ingrediggpf . C- termtnaP Th@c&r*tﬁﬁ?ﬁ,ﬁuﬁt Cwége'?'évééﬁélf ditg teucH agm 8 for
use in the treat ment of _rheunmatoid ar ent  for

It An
inhibiting T PMPLNEhePYA, %‘?ﬂﬂﬁn%‘?fngx% é;?m%dye%t‘mé’t?ﬁ c‘ag‘cﬂtth?ragm&nt
tltieriof aﬁogr?yem)me @@quenfeeomdcln@trracma!b/ Gexdst, aanactinarte;heghmmm T
: nmet ho creenin r ubst ance t | a
cell to a TARM A\Vgt &gy a,q‘gagaggn%h%?\gﬁlm%rﬂé S ‘?’] a'?‘ t’ﬁ'ﬁ%@% pP%%?{}h
conpri ses the hdtrdd (Fligurerds). (a) contacting a T cell with a
TARM protein i[B%blaa presence or absence of a test substance; and

(b) measuring't |nd|n activity of a T cell to said TARM pr ot ei n,
wherei n sai d TEREIMRIE 2 ppaalieniafsatibedy agadpsk i gifige| ected from

the foll oywsng (gh @neg%étioﬁxéﬁ haRthd XARM-expressing ceils(' X) a membrane or
secretory protel nc

risin am no acl d sequence of SEQ I D 2, SEQ
ID NO 4, SEQ ID NOA ng Wcﬂe@e @g@qsg:%vef%oarwg@@?pgamgg by
(x) a rrenbranen@érm@rat@rhmm ecDNMi ebtaioedr iineE>@mand n® agtal saquence

SEQ I NO: 12 SPIERTIAN Yhewt PABEE HEFRGEGEPEo ISR 0T SR it ca or

del et ed, or orB50-3GHF&).an no acids are added to one or both of ends, and

which is E nct %rb%}ly equi valent to a protein consisting of the am no acid
sequence O éB NO 2, SEQID NG 4, SEQID NO 6, SEQID NG 8, SEQ ID
NO 10 or SEQ I D NORetgmbinant retrovirug xigs arepaiachas foHossr et ory prot ei n

whi ch is encoded byz@a?ebwm' ec@usde(mt}mbgewbﬁ' 3e% upger csifs i RRRat

conditions to a polynucl eoti de _consistin ary seguence of a

nucl eoti de sefushesdsd B fomadismdf- (%E'gﬁ%%%ﬁ ﬁ&ﬁrgp@rgﬁtph’@ ifcPd 9edhence of
SEQ ID NO 2, pffddeDdhed, aﬁEchJQt.N@d h SHDL Phdebathr SR AP MNeursl0 or

T Sersa g Hetth ot P SRl Sk Bl R KB L
ID NO 8, SEQdri I\Dtréasfﬁct&EQddDuN@n lﬁ*Epaneld as described Y&idy wasenbrane
; : %
rore. 1 denti £y T T oG SEcaBole o FREFENARE, TEno” &
SEQ ID NO 6, tsEqsfcdting 8ol8Ed | VD, DI@D@I‘E‘(SE@M DaNding 2, 6Qathd whhiash is
functional |y E{gm—% d%@%%glaggc%%ﬂ Z(Sfl -ﬁtégngtth @mmgl idesgauence

of SEQ I D NO I D NG , ID NGO 10 or
SEQ | D NO3012.51. der aix b eﬁ‘bt ﬁbanaéwttﬁtﬁggtﬁ‘%lrﬁf)?ﬁum aRhiEHf ur t her

conprises the gheperdture) r@pwsarmmtét,e tyritrilﬁgara%umrtg/ 6N ddteoprgﬁence of
a test substance with the hind |ng SCtI Vi %yﬁégé‘_&r g‘msence of dt est
subst ance, aft%?Fpr@tSéH)r( b")eCtO'ﬁan ug18 ELMAFE &%t H§89a@E0Pdi ng to
claim 1l or 1Zamhajieghvédtertoctid resctaonanittuatetiolToweld by incubating
the mixture at room temperature for 5 minutes. 48 hours later,
35 the culture supernatant was recovered, and filtration was then
carried out with a 0.45um filter, so as to obtain a recombinant




14. The screening nethod according to any one of clains 11 to 13, wherein
the activated T cell is an activated Th2 cell. 15. A method for
screening for a substance that inhibits activation of a dendritic cell or a
salt thereof, or a solvate thereof, whigh conprises the steps of:

(d) contacting an antibody against a TARM protein or a functional fragnment
thereof with a dendri |c cell in the presence or absence of a test

subst ance; andifus solutio (e) measuring the level of activation of said
dendritic celfg2o@Erein sai d TARM protein is a nenbrane or secretory
protein selected fr hJ_O ( I

(i x) a menbrane or Egsg(;ﬂé gt%orcg” r%vteggn r{f)é)cte(ﬁ )Qnth i‘l‘n)s ?é](.doni(c‘)l’ﬁéx'&%xat Jirus |
SEQ I D NO 2, aSE{®sdiiNg bqelosEQsomNc&o @resagm DTW‘@XDSEEMFE I9e) Slo or
SEQ 1D NO5 127he 1 x 10° 830009 RILHBIEMIRIY 26 LPhY rabel e thegh

conpri ses an am no acid seque

I D NO
6, SEQ ID NowgresE@m Dcwr!fmaﬁ @Ec;ll%ﬂwmlz?h r?s-fv\ﬁ cfﬁ’"Nge TBF‘LH@ e anino

acids are i ns?ﬁé?ébftéfb't%iﬁé I:Htt%‘#e@uﬁ@*n%ttéﬁt WEs @iscid b aspingtiaai ds are
added to one or bho ends

|sf i,onal | ui val .ent oa
protein consi ‘Qt?q{ﬂi‘é’f‘ PH?’&ﬁdnsya%‘gmmgeadélne PSH@”@@% élﬁ%ngé 3,
4, SEQ I D NO 26ul YFBEDUNO2Z-Bheiga@tbbtiNgholl@ook BHQOf [tH‘dOred:memant

t | tid
i £n nyidor JEuSsEHEGE NhgeRBL B i T D) Bt BB RPELED | ﬁg
of a conpl enentaar thereqesricéugtdaandEdrpoe aé:eaﬂéfﬁcf@roi ko, ysudhebt i de
di th f | D | D NG
6 “S£0 10 no OO Sl BRE RSt e pstmient st e Rty
equi val ent t ocemmletiernot dhei Kifeatoos tmer@@ﬁfﬁ'@"a&ila AR SAHEIQR WES) | D NO

iz SEQd' D NO dfbcaplibdi! D WA Ga SFdibrhNO (eMBE@ 46y 16% 1FBE/S3EQ I NO
an

renbr ane, or  Secretory_protein, which conprises
an am no lati d%@tﬂ!’éﬁ@éo%ﬁ'}fﬁh@%%raqu‘?% Frarigtpy yf ‘W%ei’h@\’arﬁ B d
sequence of SE@HPD Natwe78céus SE@'éDsélQarszedSEEQ |d2INGorindSEQol BsNEy 8, SEQ
s functionally equivalent to a

| D NO 1001 SE d whic
protein consi QEF @%Bﬁﬁ eé‘rWﬁBS[&q HEQEQUence of SEQID NGO 2, SEQ ID NO
4, SEQ I D NG [BZOSSEQ ID NG 8, SEQID NO 10 or SEQ ID NO 12. 16.The

screeni ng net k‘gg %%3)05 gh%gl R E}wﬂ"n rﬂ’@&r Cifflsed "hFARM (&braE@I?uﬂla‘Eygl of

activation of rrtic mPASUT ed using the anount o
and/ or M9 1 peoiducte SEAJorHec dendritic cell as an index. 20.The screening

met hod accordi ng t%ﬁé%fﬁé@eli%ﬂ?ew RET HERRM oS aﬁﬁﬁhﬁbapbvfptk 1)

conparing the anmount_ of roduce Cﬁr esence of a
test substancHSHRE HTARMaRsllriength) EDé'Aat?é’/ 8r tW E) epr"’HH:ﬁ aOMS*Pﬁe absence
of a test subshaneg@deafter step (e). 5+ 18. The screening

according to r ste of a
dendritic cel ﬁhgg@%mg ‘ﬁ%%%pﬁgcsgbé%ﬁ%ﬁ:@%‘%@‘?“ﬁh@@{%@bﬂa. n on
the dendr2%i c TAGIUCGRC afSEQdekd NO: 51}9. afide & cNethiadgladet Bodprowor di ng
to claim18, f Uy th iges the step of (f-2) conparing the
expressi on Ie%?ggfl %%W % in the presence of a test substance with
t he expressi ogcyguelygotgcAETORG GERGHAGT iHeT @bddiice (SﬁQaIE’eiéiQ subbt ance,
after step (e>rhle PC wa%ocax‘or‘leg%tohnﬁdinfgrr "ti%‘?f‘!;@gjtf(% vﬁtﬁ%‘ﬁ%tﬁﬂﬁﬁvxh@at

inhibits a co I’I'TB.IOI’] t wee protel (55 8%%8#[’] or a
salt thereof, cam:a0®5||%£5 ithef 48 x RHffeH éoH‘prgeg PHE &l Bs Vot 1
(9) contaggi n@y@ﬂbagé Ip@@?m@r@@bnﬁxxmﬁmﬁﬂcprsopeleracnr oft fOMEM grahets agnent

Substance. and uf of cONK, 55 Or ENGH e e i &l stedBPER A wele B Bove Fory
chain on sai dsd@:thCRl,CafC@ﬂ' kthe 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
35 carried out at 72°C for 2 minutes. The amplified cDNA was
cloned intoc pBlueScriptll SK(+4) (Stratagene), and the



79 (i x) a nmenbrane or secretory protein conprising the am no
acid sequence of SEQID NO 2, SEQID NO 4, SEQID NGO 6, SEQID NO 8,

SEQ ID NO 10 or SEQ ID NGO 12; (x) a nmenbrane or secretory
protein which conprises an am no acid seguence of SEQ ID NO 2, SEQ ID NO
4, SEQID NO 6, SEQID NO 8, SEQID NO~10 or SEQID NO 12 in which one

or nore am no acids are inserted, substituted or del eted, or one or nore
am no aci ds areidddbdet segunenoe therdobivantsen aodfirmhedh usnuABI3daal |y

20 'SEQ 1D nov Seighess Beipeett [ tbipfie fﬁ@“%ﬁ%%%gﬁ%%i BT I8iasTR oy

12: with( xi )Sall menbngne dVodecr eBOEy pridesi n viFISERtads enb“diéed by a
pOI ynucl eoti de, whiygh, f@’-prS:Eﬁ-iﬁG-h%'geNe%t Ue'&&?t“tdé&'?fifﬂéd 98S b@rdple

pol ynucl eot.i de consi sting a cgrg{) enentary sequence of a nucleoti de
sequence of a %??ﬁ&cm’éﬁﬂqr@ea‘ér{g AP X RIRSARL ¥ FE! Yequence of SEQ I D NO

2, SEQ ID NO #2¢38Q ID NO 6, SEQ ID NO 8, SEQID.NO 10.0r.SEQIDNO
o e quenea TSR Kl REARR SRbs-RIRY RSk BT 'BPo8hb D o
8, SEQ I D NO tt@eeFaufaEQ)Iﬁ)anlekér @xia-Ala-Ata) to secfetory-typeerhranae or
Tdent ity w t h TRceHA G bRBSoRRLAS b to NG Yl a8l e |
NO 6, SEQCI D NOthe GRernhnrD theresf $8QhED expreszedams whAi clcratory
functional | f uence
of SEO I D NO e(gﬂh@bgrbtﬁok% &@é%é%hfts?ﬁ%%% Q%PDAEEJCrﬁ s‘é?loge 70 or
SEQ ID N 12.Tha phiaiiedehifhgchifnrse alé@fleéfI NEXPFEESIANM YOCtQthi WRSF ur t her
conprises the lﬁ‘tﬁﬂi@éed 'lht&OZ@WEmAtﬂec@WrﬁﬁgOmrd@ﬁd L9t thekeRy chain

chai n i h ¢ he ARLHEYoRere B3N SHEuhkdor &« efays nylnereagias shee
LI STI NG <31E0> (E,Iislare B&peMuniaganwat réeovetkéd byl 28ntrifuapitiomdhadi the wpl ecul es
and a1 D00 e L S AR 0 T S INRRAEIAY
(879) <223> <480h n chgm@tl&rgacﬁnmwragéeﬁmt@lﬁ atdggeadcsodagncacc
atg ate tots7 5 ide were added thereto to final concentrations of 20 mM and
0.02%, respectively, and the obtained product was stored at 4°C.

20 The concentration of the AP chimeric protein was calcuiated by
measuring alkaline phosphatase activity using Aurora AP
chemiluminescent reporter gene assay (ICN).

[0209]
(3) Preparation of monocional antibody against hTARM

25 For use as an antigen in immunization, first, the
RTARM-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

30 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

35 column using a 500 mM imidazole solution. The concentration
of the hTARM-AP chimeric protein was calculated by the



Met Ile Sor 1 agg etc ott too eft ctc tgc etc egg tot cot ccc aag coo ago
ctclO05 Arg Lou Lou Ser Lou Lou Cys Lou Arg Ser Pro Pro Lys Pro Ser Lou
51015 agt gee tgg cco ago aca gtg ctt cc ace aag age cac gtg ace atgl53 Ser
Ala Trp Pro Ser Thr Val Lou Pro Thr Lysggper H's Val Thr Met 20253035 caa
tgt aag ago coo ace cog agt aaa too ttc ate etc aaa aag gaa201 G n Cys Lys
Ser Pro Thr Pro Ser Lys Tyr Phe lie Lou Lys Lys 3 u 404550 ggt ttc get ttg
oat tot gtg angasgem@ntaatof t geagsRg g%&‘éi\élé 243G PHRUIGTE LofPAsn Ser

val Lys Pro TyeARlntitdsd8ht Gepddr T@éné5§9§§ygmw taﬁﬁtbgFatprbtéinace gac

G hen Aep GYaEYcRien HrnggsRe Tadesay Kibak BIO-FADKGo ana 199 coo cat
gao aca cog tmlcp]o co0345 2 Thr Cys GQu Tyr Tyr Ser Lys Trp Pro His Asp
thr Pro Sgr s Pr% %%%%entiy, the obtained hTARM-AP chimeric protein
was used as an antigen, and Balb/c mice were immunized with
the aforementioned protein by Kohjin Bio Co. Ltd. Lymphocytes
were isolated from the Immunized mice, and the isolated
lymphocytes were then mixed with P3U1 myeloma celis.
10 Thereafter, cell fusion was carried out by a PEG method. Using
a culture supernatant of the obtained hybridomas, screening
was carried out by ELISA with an hTARM-Fc chimeric protein.
Cloning was carried out from positive wells, and 6 types of
clones were obtained (#11, #18, #19, #22, #26, and #40).
15 As a result of analyzing specificity by FACS, it was found that all
clones reacted only with hTARM-expressing B300.19 ceils, and
that they did not react with parental B300.19 cells.
Hybridomas that produced the anti-hTARM monoclonal
antibodies #11, #18, #19, #22, #26 and #40 were inoculated
20 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
25 recombinant protein

Human peripheral blood was collected using heparin, and
Ficoll-Pague PLUS (Amersham Biosciences) was added thereto in
an equal amount of the human peripheral blood, and
mononuclear cells  were isolated by density gradient

30 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 10’
cells to the suspension. The obtained mixture was reacted at
4°C for 15 minutes. Human CD25+CD4+ Treg isolation kit
35 (Miltenyi) and Auto MACS were used to obtain resting CD4+ T
cells. A PE-labeled mouse anti-human CD25 antibody (Milttenyi)



age cat goo ctt ttc ttg ttg gtc aca ggg tee tta cct cag ccc tee393 Ser M
Ala Lou Phe Leu Leu Val Thr fly Tyr Lou Pro G n Pro Ser 100105TIOL15 ttt
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Ala Pro Tyr tea I%%% C00_ago aa etco gag
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Asp M H's LowrBRQ2052¢0 ot Faacgmé Clierdot HANA1Rd aChsihlc Ofa ¢ey caa
ctg ace gea ace729
Activation/Expansion Kit human (Miltenyi). From 3 days after
the stimulus, human IL-2 (2 ng/ml) was added to the cells.
Using activated CD4 positive T cells obtained on the 6 and 8%
10 day after the stimulus, the possibility of the function of the
hTARM-AP chimeric protein as an adhesion molecule to activated
T cells was analyzed.
[0213]
First, 50 pl of anti-alkaline phosphatase antibody (10
15 pg/ml) (Seradyn) was added to each well of a 96-well ELISA
plate (Nunc) and incubated at 37°C for 30 minutes for
immobilization. After washing with PBS, a non-specific binding
site was blocked with Block Ace (Dainippon Pharma Co., Ltd.).
An AP chimeric protein (1 nM) was added to each well and
20 incubated at room temperature for 30 minutes for
immobilization.  Activated 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
25 added to each well and then incubated at 37°C for 1 hour.
Non-adhered celis 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
30 535 nm using Wallac ARVO SX 1420 MULTILABEL COUNTER
(Perkin Elmer), and the adhered celis 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]
35 As a result, it was revealed that the hTARM functioned as
an adhesion molecule to activated human T cells (Figure 20).



Pro Gn Asp Leu Ala Ala Ser Thr Phe Pro Pro G n Lou Thr Ala Thr 215220225
tea ccc aag ace cog ggt aca atg sea gee ggc tat act gtg gat act777 Ser Pro
Lys Thr Pro Ay Thr Met Thr Gu lily Tyr Thr Val Asp Asn 230235240 etc ate
egg gtc ggt gtg get get gee ate ctg etaggta gtg gga ggc825 Lou Ile Arg Val
lily Vol Ala Ala Ala Ile Leu Leu Ile Val lily lily 245250255 tto ctg gtt
gaa gee tgg cac agt gag egg ctg tat oca eat sea ccc873 Phe Lou Vval flu Al a
Trp H s Ser g Lou Ser Pro WMh Lys Pro 260265270275 tgg taa

aat aact gaa883Ex?anTbm <210>21K24dre 2 66 -1 BHiRRT a<Pii/By Mis antiolARN <400> 2

Met 1le Ser Ar Lou Ser Leu Leu Cys Leu Arg Ser Pro Pro Lys 151015 Pro
Ser Leu Ser MPI’O Ser Thr Val Leu Pro Thr Lys Ser H's 202530

The effect of anti-TARM antibodies on cell adhesion of
5 activated human T celis to the hTARM was analyzed.
[0216]

An AP chimeric protein was added to each well and then
incubated at room temperature for 30 minutes for
immobilization, Thereafter, each of 10 pg/mi anti-hTARM

10 antibodies (#11, #18, #19, #22, #26, and #40) was added to
each well and pre-treated at room temperature for 30 minutes.
Thereafter, fluorescently-labeled activated T cells were added
thereto, and cell adhesion activity in the presence of each
antibody was analyzed. It is to be noted that an anti-IgG2a

15 antibody was used as a control for #11, #19, #26, and #40,
and that an anti-IgG2b antibody was used as a control for #18
and #22.

[0217]

As a result, it was found that adhesion of the activated T

20 cells to the hTARM-AP chimeric protein was significantly
suppressed in the presence of anti-hTARM antibodies #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).

25 [0218]

[Example 12] Identification of novel ligand mTARM:L for mTARM
(1) Selection of mTARM-L (mTARM Ligand) candidate
molecules

The mTARM-binding molecules are present on activated T

30 cells (Fxample 5). Thus, the presence or absence of the
mTARM-binding molecules on mouse immune cell-derived cell
lines (L5178Y-R, BW5147, and Raw264.7) was analyzed by the
method described in Example 5.

[0219]

35 As a result, it was revealed that the mTARM-binding

molecules were strongly expressed on the L5178Y-R cells, but




Val

Lys
Thr
Tyr
Ser
Phe
Lou
Leo
Thr
Ser
Al a

Thr
Au
Al a
Thr
Asn
Gn
Gn
Lou
Ay
Ay
Ser

Met

10

15

20

25

30

35

Grt Cys Lys Ser Pro Thr Pro Ser Lys Tyr Phe Ile Leo 354045 Lys
Phe Ala Leu Asn Ser Val Lys Pro Tyr Asn Lou Thr 505560 Gu Qu
Phe His Phe Thr Asp Leo Arg G n Asn Asp Ay 657075BO Ay Hi s
Gu Tyr Tyr Ser Lys Trp Pro Hi.s Asp Thr Pro 859095 Ser Hi's Pro
Lou Phe Leo Lou Val IThr Ay 'fgr Lou Pro 100105110 G n Pro Ser
Hs Hs Arg Ay Thr Vat Thr Ala Ay Ser 115120125 Lys Val Thr

G thdtyshéy awetey f@fdWaéxm@@saﬂyoﬁrmev@wsim??»&éﬁ@ ays ffhe Ala
Vi S r Gn Thr kg 4 145150155160 Ser Ser
aél @%‘3422 eiﬁg (%8#1 Eoﬁl@an Asn Val Thr Ala 165170175 Arg Asp
Tyl0B2@] eys val Tyr Tyr Gn Ala Lys Ala Pro 180185190 Tyr Arg
Pro Ser dfihdeiidfity,ehH thefaSimbtlod thafSR unknown ligand
for the mTARM belonged to the immunoglobulin superfamily
(IgSF), the database of Mouse FEnsemble was searched.
Focusing attention on 47 1gSF candidates, expression in immune
cells was examined by real-time PCR. Total RNA was isolated
from the L5178Y-R cells, the BW5147 cells, and Raw264.7 cells
using RNeasy mini kit (Qiagen, Hilden, Germany). The
real-time PCR was carried out in the presence of SYBR-green
using ABI7700 Seguence Detection System (PE
Applied-Biosystems).
[0221]

As a result, expression of MRNA of
ENSMUSGO0000035095 (A530065117Rik, NM_176953) (using
primer #2558: CAGCTGGCAAGAGGAACAGT (SEQ ID NO: 54)
and primer #2559: GAGCATCGGCACTTATCTCC (SEQ ID NO:

55)) showed a correlation with the binding activity of the
MTARM-AP chimeric protein to the cells (Figure 22B). However,
no transmembrane region existed in an amino acid sequence
encoded by ENSMUSGO0000035095, 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
considered that estimation of a cDNA seguence 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 ENSMUSGO0000035095, database
search was carried out. As a resuit, a human amino acid
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

LOC196264 was the full-length human amino acid sequence of a
TARM-L candidate. Subsequently, wusing the amino acid



195200205 Asn His Lou Pro G n Asp Leu Ala Ala Ser Thr Phe Pro Pro G n Leu
210215220 Thr Ala Thr Sor Pro Lys Thr Pro lily Thr Met Thr Qu lily Tyr Thr
225230235240 Val Asp Mh Leu fie Arg Val |lily vVal Ala Ala Ala Ile Lou Lou

Il e 245250255 Val lily lily Phe Leu Val7(du Ala Trp Hs Set u Arg Lou Ser
Pro 260265270 Asn Lys Pro Trp 275 <210> 3 <211> 1054 <212> DNA <213> Mis

Gacrt got g aGRII Gy ShICIgEaaR oK Aeic SaTg TaMaS, BrBre et (1 oag
the database. As a result, a region encoding a sequence
showing homology with the amino acid sequence of LOC196264
was discovered in the genomic nucleotide sequence of mouse

5 BAC clone AC122305. The cDNA sequence and amino acid
sequence of a mouse TARM-L candidate were estimated from
this sequence, so that the following primers were designed and
that cDNA encoding a full-length protein was isolated.

#2693; CGCGTCGACGCCACCATGCAGCTGGCAAGAGGAACAGTA
10 (SEQ ID NO.: 56)

#2694: GCGGGCGGCCGCTCAGTACGCCTCTTCTTCGTAGTC (SEQ

ID NO.: 57)

The total RNA of Thl day 2 was used as a template, and

the cDNA was amplified by the method described in Example 1.
15 The amplified cDNA was inserted into an expression vector
pMXII IRES EGFP (Oncogene (2000) 19(27): 3050-3058), and
an mMTARM-L. candidate gene expression vector was then
prepared. ABI3100 Sequence Analyzer was used to determine
the nucleotide sequence thereof (SEQ ID NO: 13).
20 {0222]
(2) Ildentification of mTARM-L

Next, in order to examine whether or not the mTARM-L
candidate was an unknown ligand for TARM, celis, in which this
molecule was to be expressed, were prepared by the method

25 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
mMTARM-L candidate-expressing cells to the immobilized mTARM
were measured by the method described in Example 5.

30 [0223]

As a result, the mTARM-AP specifically bound to EGFP+
mTARM-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 control did not

35 bind to such EGFP+ mTARM-L-expressing B300.19 cells (Figure
22A).
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ementioned cell adhered only the mTARM-A chlmeag:c
protein (Figure 22B).
[0225]

Thus, the above results demonstrated that the mTARM-L
candidate molecule was actually a novel ligand for TARM. This
tigand was named as mTARM-L (TARM Ligand).

[0226]

With regard to hTARM-L, the following primers were
designed based on the nucleotide sequence of NM_198275
encoding the amino acid sequence of LOC196264, and cDNA
encoding the fuli-length protein was isolated.

#2721: CGCGTCGACGCCACCATGCAGCAGAGAGGAGCAGCTGGA
(SEQ ID NO.: 58)

#2722. GCGGGCGGCCGCTCAATATGTCTCTTCATAGTCTGA (SEQ
ID NO.: 59)

Using the total RNA of bone 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
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
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).



Tyr Ser Lys Trp Pro H's Asp Thr Pro Ser H's Pro Ser Asn Ala Lou

100105110115 ttc ttg ttg gto aca ggg §ac tta oct cag cec toe ttt coo gee
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Ser Val Ile Asp (803 thémbRahd’6p sebretédsPpladtin which comprises an amino acid
sequence of 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: 10 or SEQ 1D NO: 12;

(xi) a membrane or secretory protein which is encoded by a
polynucleotide which hybridizes under stringent conditions to a polynucleotide
consisting of a complementary sequence of a nuclectide sequence of a
polynucleotide encoding the amino acid sequence of 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: 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:
10 or SEQ ID NQ: 12, and which is functionally equivalent to a protein consisting of
the amino acid sequence of SEQ ID NO: 10 or SEQ ID NO: 12,

wherein said antibody or a functional fragment thereof inhibits adhesion

of a T cell to said membrane or secretory protein.

2, An antibody or a functional fragment thereof according to claim 1,
which is an antibody against a membrane protein or an secretory protein selected
from the following (i), (ii), {iii) and (iv), or a functional fragment thereof:

(i) a membrane or secretory protein comprising the amino acid
sequence of SEQ ID NO: 10;

(ii) a membrane or secretory protein which comprises an amino acid
sequence of SEQ ID NO: 10 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 1D NO: 10;
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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. An antibody or a functional fragment thereof according to claim 2,
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 |D NO: 10
which contains one or more conservative substitutions, or a functional fragment

thereof.

4, An antibody or a functional fragment thereof according to claim 1,
which is an antibody against a membrane or secretory protein selected from the
following (ix’), (x), (xi") and (xii"), or a functional fragment thereof:

(ixX) 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'y a membrane or secretory protein which is encoded by a
polynucleotide which hybridizes under stringent conditions {o a polynucleotide
consisting of a complementary sequence of a nucleotide sequence of a
polynuctectide encoding 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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5. An antibody or a functional fragment thereof according to claim 4,
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.

6. An isolated 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, which is produced by a hybridoma deposited under the
accession No. FERM BP-10376.

7. A hybridoma deposited under the accession No. FERM BP-10376.

8. A therapeutic agent for an autoimmune disease, comprising an
antibody or a functional fragment thereof according to any one of claims 1 to 6 as an

active ingredient.

9. The therapeutic agent according to claim 8 for use in the treatment of

rheumatoid arthritis.

10. An agent for inhibiting T cell adhesion, comprising an antibody or a
functional fragment thereof according to any one of claims 1 to 6 as an active

ingredient.

11. 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:



180185190 G u Tyr Ser Oys Vol Tyr Tyr Gn Ala Lys Ala Pro Tyr Arg Ala Ser
195200205 Ay Pro Ser Asn Leu Lou Qu_lle Ser Vol Ile Asp Mh H's Leu Pro
210215220 8 G n Asp Lou Ala Ala Ser THhr Rho Pro Pro Gn Lou TimAla Tim
Ser 225230235240 Pro Lys Thr Pro Gy Thr Met Thr AQu Gy Tyr Thr Val Asp Mh

Lou 245250255 1| rg Val. Ay Vi Al & Ala Ile Lou Lou lle Val Ay Ay
Phe 260265270 Logagﬁ‘gméc{&”%g?" ?@a‘ﬂbwﬁ%s& @Ié%“@p@tﬁ%'”hgﬁ REEFEIBIONE Seﬂﬁé Pro
Oys 2773028PsfAafd 4ddy G u Lys 290 <210> 5 <211> 1018 <212> DNA <213>

Mus nuscul us <220> <221> GUS -
(b) measuring the binding activity of a T celi 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 amino acid
sequence of SEQ D 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
consisting of a complementary sequence of a nucleolide sequence of a
polynucleotide 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, 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
seguence having 70% or more identity with the amino acid sequence of SEQ 1D 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.

12.  The screening method according to claim 11, 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).



<222> (49)(894) <223> <400> 5 gctgatagta gacctgotga agaectttgg accagccgct
gagccacc atg ate tot57 Met Ile Ser aggyetc ctt too att etc tgc etc egg tot
cot coc aag ecc ago etcl05 Arg Lou Lou Ser Lou Lou Cys Lou Arg Ser Pro Pro
Lys Pro Ser Lou 51015 agt gee tgg cot ago ace gtg ctt cec ace aag ago eac

gi g aca at 9383 SqheAb@edhiPghhethaRf addbrdiMal tol@HinM9 di{2 Lyifera®s thd § oé Thr

Met 20253035 caa tgt aag age COO ace ccg agt aaa tac tto ate etc ace aag
gaa201isGamagjeateds @l Pro Thr Pro Ser Lys Tyr Phe Ile Lou Lys Lys Qu
404550 ggt tto got ttg aat tot gtg aag cca tat eat ttg ace gag gag acg249
Ay Phe Ala Lau Asn Ser Val Lys Pro Tyr Asn Leo Thr GQu G u Thr 556065 got

gat ttt cat1ytc Jee @afeciry Qﬁéth@@gaeéérdﬁrﬂj tg0angIheaf tlamid 1 Alta Asp Phe
Hi s Phe Thr Asp Leu ArgI_G n Asn H s Tyr 707580 ace tgt gaa tee

t at agwr@g@mttbg astvaledt galblma@m@teéﬁh@a@"ecos45

15. A method for screening for a substance that inhibits activation of a
dendritic cell or a salt thereof, or a solvate thereof, which comprises the steps of:

(d) contacting an antibody against a TARM protein or a functional
fragment thereof with a dendritic cell in the presence or absence of a test substance;
and

(e) measuring the level of activation of said dendritic cell, 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 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 NQ: 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 polynucieotide
consisting of a complementary sequence of a nucleotide sequence of a
polynucleotide 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, 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 1D 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:



Thr
aat
Leu
gee
H s
aaa
fly
tea
Pro
cag
Val
aag
Pro
eta
Asn

Gys flu Tyr Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro 859095 ago
goo ctt ttc ttg ttg gto ace ggg tat tta cot cag cc too393 Ser Mh Al a
Phe Lau Leo Val Thr Gy Tyr Leo Pf® G n Pro Ser 100105110115 ttt caa
cac cac egg ggt aca gtg act gca gga ago aag gtg act441l Phe Gn Ala His

go2- R0 1BINGTE B0 ARG G RROR, SELBEII & Srg oM’ s
SerandalwHigto i§ | funBienaly ehMvalie B a pAstérObdhsistiag CHU tRAGENG agR cao
act cot gtg cag aca agg’ %go tea aceb537 Lou Leo Lys Val Hi s Ser Thr

d
IBOBE4c0EGHD MG &1 SEQID NAY & 1SEQAD ct ¢

ValSeguang® of HarNGe
eaty At . gac togh85 fly Met Val Ser Asp Phe Ser Lao G n Asn
ThrN(glgogr:%Eﬁngg?' %5170175 ggg gee tac ago tgt gtt tee tat cag gca

got coo tat egg goo633 fly flu Tyr Ser Gys Val Tyr Tyr Gn Ala Lys Ala
Tyr Arg Ala 180185190195 tea ggg ecc age aat etc ott gag etc tot gtg
gac sac '@at dihgesaresaing: methadoacsardingn{o @aim ds. whereineinsstepvis). thee Asp

H Jedei Bf activation of said dendritic cell is measured using the amount of IL-6 and/or
MCP-1 produced from the dendritic cell as an index.

20. The screening method according to claim 16, which further comprises
the step of (f-1) comparing the amount of -6 and/or MCP-1 produced in the
presence of a test substance with the amount of IL-6 and/or MCP-1 produced in the

absence of a test substance, after step (e).

18.  The screening method according to claim 15, wherein, in step (e), the
tevel of activation of a dendritic cell is measured using the expression level of the

FcRy chain on the dendritic cell as an index.

19.  The screening method according to claim 18, 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).

20. 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 against a TARM protein or a functional
fragment thereof with a dendritic cell in the presence or absence of a test substance;
and

(h) measuring the expression level of the FcRy chain on said dendritic
cell,

wherein said TARM protein is a membrane or secretory protein

selected from the following (ix), (x), (xi) and (xii):



200205210 oat caa gat ctt got gee tog act tto cca cog caa G g aca gee
ace729 Pro A n Asp Leo Ala Ala Ser Thgg Phe Pro Pro G n Leo Thr Ala Thr
215220225 tea coo aag acc cog ggt ace atg ace gas ggc tac act gtg gat
eat 177 Ser Pro Lys Thr Pro fly Thr Met Thr flu fly Tyr Thr Val Asp Asn

230235240 10 et gixat# l@l@ﬁ]tﬁéﬁegglt Qcﬁe@% ;ﬁéfeirgcé’orﬁ ﬁs;ﬁ gtr%t 3arﬁJnB gbﬂi gga
ggc825 Leu Ile Ar %@Val Ala Al a | e Leu | e Val

24525038guence of §EG 1D & %cSEQgﬁDdN@ %,gSEgh@ &Y @t%ﬁ@ohD DIEX &:e&g@d@
coo873,Phe Trp Hs Ser Gu Arg Leu Ser Pro WMnh Lys Pro
2602655&82%8€8¥6q@\@%ql%ga gaa aaa tga atcttoggac caaact at ct

ctgtgaattt 924 Cygx)AhanBrbréhe o decksn Bibtairdhvairatd mpates aBCamind hemigaat ¢

at ccagagac aggct gccto at cct gact c984 ttcacaca a aca asqgcct Rl%acat at ct
ggac10$8quen@-o5SER IR N@12, SEQ ID NO: 4, SEQ QID SEQID

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 polynucieotide
consisting of a complementary sequence of a nucleotide sequence of a
polynucleotide encoding the amino acid sequence of SEQ ID NO: 2, SEQ ID NO: 4,
SEQ ID NOC: 8, 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
NQ: 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 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 NQO: 8, SEQ ID
NO: 10 or SEQ ID NO: 12.

21.  The screening method according to claim 20, which further comprises
the step of (i) comparing the expression tevel 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 (h).



<212> PRI <213> Mus nuscul us <400> 6 Met Ile Ser Arg Leu Lou Ser Leu Lou
Cys Lou Arg Ser Pro Pro Lys 151015 Pro Ser Lou Ser Ala Trp Pro Ser Thr Val
Lou Pro Thr Lys Ser His 202530 Val Thr Met G n Cys Lys Ser Pro Thr Pro Ser
Lys Tyr Phe Ile Lou 354045 Lys Lys Qu Gy Phe Ala Leu Mh Ser Val Lys Pro
Tyr Mh Lou Thr SC6560 A u G u Thr Ala Asp Phe His Phe Thr Asp Lou Arg G n
WMh Asp Ay 65707580 Gy H's Tyrt Thr Cys A u Tyr Tyr Ser Lys Trp Pro H's Asp
Thr Pro 859095 11 Ser His Pro Ser Asn Ala Lou Phe Lou Leu Vol Thr Ay Tyr
Leu Pro 100105110 G n Pr GECYEE PISENG n Ala His His Arg Ay Thr Val Thr Al a
Sly Set 115120125 L)és Val Thr Lou Gn Cys Gn Lys Ala Sly Ser Val Lou Ay
Pro Val 7£38§1354% 08D Management Co., Ltd.

120> T cell adhesion molecules and antibodies thereto
<130>  162119PX

<160> 59

170> Patentin version 3.1

Q210>

Q211> 889

<212> DNA

213> Mus musculus

<220>

<221> (DS

222> (49).. (879)
<223>

<400> 1

geigatagta gaccigetga agacctitge accageecget gagecace atg atc tot 57
Met lle Ser
1

agg cte ctt tec ctt ote tge cte cgg tet cot cec aag cece age cte 105
Arg Leu Leu Ser Leu Leu Cys Leu Arg Ser Pro Pro Lys Pro Ser leu
5 10 16

agt gee tgg ccc age aca gig ¢ttt cec ace aag age cac gig 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 agce cec acc ceg agt aaa tac ttc atc ctc aaa aag gaa 201
GIn Cys Lys Ser Pro Thr Pro Ser Lys Tyr Phe lie Leu Lys Lys Glu
40 45 50

ggt ttc got ttg aat tot gtg aag cca tat aat ttg aca gag gag ace 249
Gly Phe Ala Leu Asn Ser Val Lys Pro Tyr Asn Leu Thr Glu Glu Thr
55 60 G5

get gat ttt cat ttc acc gac cta cga cag aat gat gge gea cac fac 297
Ala Asp Phe His Phe Thr Asp Leu Arg Gin Asn Asp Gly Gly His Tyr
70 15 80

acc tgt gaa tac tat age aaa tgg ccc cat gac aca cog tca cac coe 345



Sly Hs Ser Thr Pro Vol Gn Thr Arg

Ser Asp Phe Ser Leu G n M1 Val Thr Al a
165170175 Arg Asp Set SIy Au Tyr Ser Cys Val Tyr Tyr Gn Ala Lys Ala Pro
180185190 Tyr Arg Ala Ser Sly Pro Ser Asn Lou Leu Gu Ile Ser Vol Ile Asp
195200205 Asn His Lou Pro Gn Asp Lou Ala Ala Ser Ti-in Phe Pro Pro G n Leu
210215220 Thr Ala Thr Ser Pro LysPro Sly Thr Met Thr du Sly Tyr Thr
225230235240 Val Asp Asn Lou Ilé Arg Val Sly Vol Ala Ala Ala Ile Lou Lou

|1 e 24525Q2%a &alryrSty s&l iys Rhoeb oty Malm S,g,l fsTp Hs Ser AQu Arg Leu Ser
Pro 2602652%¢9 Asn Lys Pre Cys Ala Prag;Sly Gu Lys 275280 12 <210) 7

<211) 932 <212> DNA <213> Pius nuscul us

Lys Phe Ala Leu Leu Lys Val
145150155160 Ser Ser Thr Sly Met Vol

age aat gec ctt tte ttg tte gtec aca geg tac tta cct cag coc tee 393
Ser Asn Ala Leu Phe Leu Leu Val Thr &ly Tyr Leu Pro Gin Pro Ser
100 105 110 115
ttt caa goc cac cac cgg ggt aca gtg act gea gea age aag gtg act 441
Phe Glin Ala His His Arg Gly Thr Val Thr Ala Gly Ser Lys Val Thr
120 125 130
ttg cag tgc cag aaa gea ggc agt gic cte gga coc gta aag tif gog 489
Leu Gin Cys GIn Lys Ala Gly Ser Val Leu Gly Pro Val Lys Phe Ala
135 140 145
tta ctg aag gtg gga cac tca act coct gtg cag aca agg age tca aca 537
Leu Leu Lys Val Gly His Ser Thr Pro Val GIn Thr Arg Ser Ser Thr
150 155 160
gea atg gta tea gac ttec tot cott cag aat gtg aca gec aga gac tog 585
Gly Met Val Ser Asp Phe Ser feu Gin Asn Vai Thr Ala Arg Asp Ser
165 170 175
ggg gaa tac age tgt git tac tat cag gea aag get coc tat cgg goo 633
Gly Glu Tyr Ser Cys Val Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ala
180 185 190 195
tca gge cec age aat ctec ctt gag ate tet gty ata gac aac cat cotfg 681
Ser Gly Pro Ser Asn Leu Leu Glu lle Ser Val lfe Asp Asn His Leu
200 205 210
cct caa gat ctt get goe teg act tte cca cecg caa ctg aca gea ace 129
Pro Gin Asp Leu Ala Ala Ser Thr Phe Pro Pro Gin Leu Thr Ala Thr
215 220 225
tca ccc aag acc ccg get 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
cte atc cgg gtc get gtg get got gea ate ctg cta ata gtg gea gee 825
Leu !le Arg Val Gly Val Ala Ala Ala ile Leu Leu lle Val Gly Gly
245 250 255
ttc ctg gtl gaa goc tgg cac apt gag cgg ctg tet cca aat aaa coe 873
Phe Leu Val Glu Ala Trp His Ser Glu Arg Leu Ser Pro Asn Lys Pro
260 265 270 275
tgg taa aataactgaa 889



<220> <221> CDS <222> (49)(819) <223> <400> 7 gctgatagta gacctgctga

Ile Ser 1 agg ctc ctt too
ctt cto tgo ctc egg ctg tgt gtt ggg caa aca gacl0O5 My Lou Leu Ser Lou Lou
Cys Lou Arg Leu Cys Val Sly Gn Thr Asp 51015 att cot gaa oat ggg tot cot
CO00 aag cco ago ctc agt gcc tgg coolb3 Ile Pro Qu Asn Sty Ser Pro Pro Lys
Pro Ser Leu Ser Ala Trp Pro 20253035 ago aca gtg ctt coc ace aag ago cac
Ser Thr Vol Lou
acc cog agt aaa
Ser Lys Tyr Pho
coo tat aat ttg
Asn Lou Thr Qu

agacctttgg accagcout gagccacc atg atc tot57 Met

gtg aca atg coo tgt aag ago201
Met G n dys Lys Ser 404550 coc
ggt ttc got ttg249 Pro Thr Pro
Al a Lou 556065 oat tot gtg aag
cat 297 A%B Ser Vol Lys Pro Tyr
707580 X197 2

Q11> 276

212> PRT
<213 Mus musculus

<400> 2

Pro Thr Lys
tac ttc ato
Ile Lou Lys
aca gag gag
Au Thr Al a

Met tie Ser Arg Leu Leu Ser Leu Leu Cys Leu Arg Ser Pro Pro Lys

1 5

10

16

Pro Ser Leu Ser Ala Trp Pro Ser Thr Val Leu Pro Thr Lys Ser

20 25

Val Thr Met Gin Cys Lys Ser Pro Thr Pro Ser

35 40

Lys Lys Glu Gly Phe Ala Leu Asn Ser Val Lys

50 55

Giu Glu Thr Afa Asp Phe His Phe Thr Asp lLeu

65 10

75

Gly His Tyr Thr Cys Glu Tyr Tyr Ser Lys Trp

85

90

Ser His Pro Ser Asn Ala Leu Phe Leu Leu Val

100 105

Gin Pro Ser Phe Gin Ala His His Arg Gly Thr

115 120

30

Lys Tyr Phe lle
45

Pro Tyr Asn lLeu
60

Arg Gin Asn Asp

Pro His Asp Thr
95

Thr Gly Tyr Leu
1o

Val Thr Ala Gly
125

Lys Val Thr Leu GlIn Cys Gin Lys Ala Gly Ser Val Leu Gly Pro

130 135

140

His

Leu

Thr

Gly

80

Pro

Pro

Ser

Val

tys Phe Ala Leu Leu Lys Val Gly His Ser Thr Pro Val Gin Thr Arg

Ser Hi's Vol Thr
etc aaa aag gaa
Lys Gu Sly Phe
acg got gat ttt
Asp Phe His



ttc acc gac cta oga cog oat gat ggo gga coo tac acc tgt gaa tac345 Phe Thr
Asp Lou Arg G n Asn Asp SIy Sly H's Tyr Thr Cys A u her 859095 tat ago aaa
tgg coo cat gac aca cog tea cao coo ago oat gee ctt393 Tyr Ser Lys Trp Pro
H's Asp Thr Pro Ser H's Pro Ser Asn Ala Lou 100105110115 ttc ttg ttg gto
aca ggg tac tta cot cog coo too ttt coo goo cac44l Phe Leu Leu Vol Thr Sly
Tyr Lou Pro G n Pro Ser Phe G n, Ala H's 120125130 13 cao egg ggt aca gtg
act gca gga age aag gtg act ttg cog tgo cag489 Hs Arg Gy Thr Val Thr A a
Ay Sor Lys Val Thr Ley G n Cys Gp;135140145 gga gca ggo agt gtc etc gga
occ gta aag ttt gcg tta ctg aag gtgbh37 Lys Ala Gy Ser Vol Lou ely Pro Val
Lys Phe Ala Lou Lou Lys Vol 150155160 gga coo tea act cot gtg gag aca agg
ago tea agasgodr alydegla J£3H8Me SryLeliics SanaiThw ARro Val A n Thr Arg Ser Ser
Thr Gy Met Val Serisd65170175 gam tto tot ottscag aat gtg aca goo ago gao
tog ggg gaa tat age633 Asp Phe Ser Lou O n Asn Val Thr Ala Arg Asp Ser Gy
Au Tyr Ser
Arg Asp Ser Gly Glu Tyr Ser Cys Val Tyr Tyr Gin Ala Lys Ala Pro
180 185 190

Tyr Arg Ala Ser Gly Pro Ser Asn Leu Leu Giu lle Ser Val }lie Asp
195 200 205

Asn His Leu Pro Gin Asp Leu Ala Ala 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 The
225 230 235 240

Val Asp Asn Leu lle Arg Val Gly Val Ala Ala Ala lle 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 gacctgeiga agacctitge accagecgel gagecace atg atc tot 57
Net Ile Ser



180185190195 tgt gtt tac tat tag gca wig got etc tat egg gcc tea ggg coo
ago681 Cys Vol Tyr Tyr A n Ala Lys Ala Pro Tyr Arg Ala Ser Ay Pro Ser
200205210 aat etc ett gag ate tot gtg ata gat gca aga caa coo tot gcc
tea729 Asn Lou Lou Qu Ile Ser Val Ile Asp Ala Arg G n Pro Ser Ala Ser
215220225 ago tot tgo tgc etc gac ttt ccc ace gca act gac ago ace etc
ace777 Arg Ser Cys Cys Lou Asp sPhe Pro Thr Ala Thr Asp Ser Asn Lou Thr
230235240 coo gao coo ggg tac oat gac ago agg cta cac tgt gga taa819 G n
Asp Pro Ay Tyr Asn Asp Arg Arg Lou H's Cys Ay 245250255 t ot cat cogg
gtuggt gt gg ctgctgcaat cctgctaata gtgggaggct tcaggttga879 agcaggcac

agt gagcgges tigtett teagboicdgacooryglet mhatlt acta gag®32 <Wb0> 8 <211> 256 <212>
PRT <213Arg\ied LeriSet dewibeu<qO ey Be Mt Ovs Vel BeinAlhg Abou Lou Ser Lou Lou Cys Leu

Arg Lou Cys®Vval Ay 151085 14 15

att cct gaa aat ggg tot cot coc aag ccc age cte agt goe tgg cco 153
Ile Pro Giu Asn Gly Ser Pro Pro Lys Pro Ser Leu Ser Afa Trp Pro

20 25 30 35

agc aca gtg ctt coc ace aag age cac glg aca atg caa tgt aag age 201
Ser Thr Val Leu Pro Thr Lys Ser His Val Thr Met GIn Cys Lys Ser

40 45 50
cce acc cog agt aaa tac ttc atc ctc asa aag gaa get tte get tig 249
Pro Thr Pro Ser Lys Tyr Phe lle Leu Lys Lys Glu Gly Phe Ala Leu
55 60 65
aat tct glg aag cca tat aat ttz aca gag gag acg get gat ttt cat 297
Asn Ser Val Lys Pro Tyr Asn Leu Thr Glu Glu Thr Ala Asp Phe His
70 75 80
ttc acc gac cta cga cag aat gat gge gga cac tac acc igt gaa tac 345
Phe Thr Asp Leu Arg GIn Asn Asp Gly Giy His Tyr Thr Cys Glu Tyr
85 90 g5

tat age aaa tgg ccc cat gac aca ccg tca cac cce age aat geo ctt 393
Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro Ser Asn Ala Leu

100 105 HO 115

tte ttg tteg gtc aca ggg tac tta cct cag cec tec ttt caa goc cac 441
Phe Lsu Leu Val Thr Gly Tyr Leu Pro Gin Pro Ser Phe Gin Ata His

120 125 130
cac cgg get aca gty act gea gga age aag gtg act ttg cap tge cag 489
His Arg Gly Thr Val Thr Ala Gly Ser Lys Val Thr Leu Gin Cys Gin
135 140 145
aaa gca gge agt gtc ctc gga coc gta aag ttt gog tta cig aag gte 537
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 agg age tca aca gga atg gta tea 585
Gly His Ser Thr Pro Val Gin Thr Arg Ser Ser Thr Gly Wet Val Ser
165 170 175
gac tte tot ctt cag aat gtg aca gec aga gac tog geg gaa tac age 633

Asp Phe Ser Leu Gin Asn Val Thr Ala Arg Asp Ser Gy Glu Tyr Ser



Gn
Trp
Ser
Asp
Phe
Sor
Lou
Arg
Al a
Ay

Thr Asp Ile Pro Qu Asn Ay Ser Pro Pro Lys Pro Ser Leu Ser 202530 Al a
Pro Ser Thr Val Leu Pro Thr Lys Ser His Val Thr Met G n 354045 Gys Lys
Pro Thr Pro Ser Lys Tyr Phe Ile Leu Lys Lys Qu Gy 505560 Phe Al a Lou
Ser Val Lys Pro Tyr Asn Leu Thr Au GQu Thr Ala 65707580 Asp Phe His
Thr Asp Leu Arg G n Asn Asp Gy Gy H's Tyr Thr 859095 Cys A u Tyr Tyr
Lys Trp Pro Hi's Asp Thr Pro Ser H's Pro Ser 100105110 Asp Al a Leu Phe
Lou Val [hr Ay Tyr Leu Pro®Gn Pro Ser Phe 115120125 Gn Ala H's His
Gy T{% Val Thr 35 Gy Ser LyZQOVaI Thr Loug%30135140 Gn Cys Gn Lys
Gy Ser Val Lee Gly Pro Val Lys Phe Ala Le 45150155160 Leu Lys Val
H s S&; gglgh{acliggtoc%;a %g % %rgg el g‘% 5170175 Met Val Ser
g t¢ g GCC ag
Phe Sgt vhel, @iy @-'Al Rre ']298;%)61‘ y BT S 0185190
200 205 210
aat ctc ott gag atoc tet gtg ata gac aac cat ctg cct caa gat cott 729
Asn Leu Leu Glu tle Ser Val lie Asp Asn His Leu Pro Gin Asp Leu
215 220 225
get geo tog act tte cca cog caa ctg aca pea ace fca cec aag ace 777
Ala Ala Ser Thr Phe Pro Pro Gin Leu Thr Ala Thr Ser Pro Lys Thr
230 235 240
ceg ggt aca atg aca gaa gge tac act gtg gat aat ote atc cgg gic 825
Pro Gly Thr Met Thr Glu Gly Tyr Thr Val Asp Asn leu lie Arg Val
245 250 255

get gteg got get gea atc cig cta ata gtg gga gec tte otg gtt gaa 873

Gly Vat Ala Ala Ala {1e Leu Leu {le Val Gly Gly Phe Leu Val Glu

260 265 270 275

gee tgg cac agt gag cge ctg tet coa aat aaa cee tgt goc coa gea 921

Ala Trp His Ser Glu Arg Leu Ser Pro Asn Lys Pro Cys Ala Pro Gly

280 285 290

gaa aaa tga atcttcggac caaactatct ctgtpaattt atgtgaaatt 970

Glu Lys

gatgcageac titgggaatc atccagagac aggetgeetc atcctgactc ttcacacaga 1030

acagaggect ggacatatet ggac 1054

<21G>
Q2
<D
2

<400>

4

293

PRY

Mus musculus

4

Met lle Ser Arg Leu Leu Ser Leu Leu Cys Leu Arg Leu Cys Val Gly

1

5

10

15

GIn Thr Asp lie Pro Gliu Ash Gly Ser Pro Pro Lys Pro Ser Leu Ser

20

25

30



Gu Tyr Ser Cys Val Tyr Tyr Gn Ala Lys Ala Pro Tyr Arg Ala Ser 195200205
15 Sly Pro Ser Asn Lea Lea Qu Ile Ser Val Ile Asp Ala Arg G n Pro
210215220 Ser Ala Ser Arg Ser Cys Cys Lea Asp Phe Pro Thr Ala [hr Asp Ser
225230235240 Mn Lea Thr Gn Asp Pro Sly Tyr Mh Asp Arg Arg Lou His Cys Sly
245250255 <210> 9 <211> 816 <212> DNA <213> Honp sapi ens <220> <221> GUS
<222>(1).. (816) <223> <400> 9 atg atc cot aag ctg ctt too cte ctc tgt ttc
aga ctg tgc gtg ggo48 Met Ile RPro Lys Lou Leo Ser Lou Lea Cys Phe Arg Lea

Cys Val

Ala Trp Pro Ser Thr Val
35

Cys Lys Ser Pro Thr Pro
50

Phe Ala Leu Asn Ser Val
65 10

Asp Phe His Phe Thr Asp
85

Cys Glu Tyr Tyr Ser Lys
100

Asn Ala Leu Phe Leu Leu
115

Gln Ala His His Arg Gly
130

Gin Cys Gln Lys Ala Giy
145 150

Leu Lys Val Gly His Ser
165

Mot Val Ser Asp Phe Ser
180

Glu Tyr Ser Cys Va! Tyr
195

Gly Pro Ser Asn Leu Leu
210

Sly 151015 caa gga gao aca agg gga gat ggg tea otg coo aag cog too
etc agt96 G n Sly Asp Thr Arg Sly Asp Sly Ser ’ ’

feu Pro Thr Lys Ser His Vai Thr Met Gin
40 45

Ser Lys Tyr Phe {le Leu Lys Lys Giu Gly
55 60

Lys Pro Tyr Asn Leu Thr Glu Glu Thr Ala
75 80

Leu Arg GIn Asn Asp Gly Gly His Tyr Thr
90 95

Trp Pro His Asp Thr Pro Ser His Pro Ser
105 110

Val Thr Gly Tyr Leu Pro Gin Pro Ser Phe

120 125

Thr Val Thr Ala Gly Ser Lys Val Thr Leu

135 140

Leu
160

Ser Val Leu Gly Pro Val Lys Phe Ala
165

Thr Pro Val Gin Thr Arg Ser Ser Thr
170 175

Gly

Leu Gln Asn Val Thr Ala Arg Asp Ser
185 190

Gly

Tyr Gin Ala Lys Ala Pro Tyr Arg Ala Ser

200 205

Giu lte Ser Val {le Asp Asn His Leu Pro
215 220

Lou Pro Lys Pro Ser



202530 gcc tgg coo age tog gtg gtc cot got aac ago aat gtg cog ctg egaldd

Al a
tgg
Pro
t oo
Lys
eta
Vol
cac
I'le
tta
Lys
agg

Trp
act
Al a
cog
Pro
aaa
Arg
etc
Lou
t ot

Pro Ser
cot gee
Arg Sly
aag occ
Lou Asp
gtc aga
Asn Al a
ott tea
Ser G n

Pro kPhe

gtg

@ﬁ\SAsE o) ¥

Ser
aga
Val
ctt
Ser
aat
Sly
cog
Arg

Val
gat
Ser
gat
Thr
got
du
ego
Ser

Val Pro Ala Mh Ser Asn Val Thr Lea Arg 354045 tgt
gtg age ttt gtt etc agg aag gga ggal92 Cys Trp Thr
Phe Val Lea Arg Lys Sly Sly 505560 att att ctg gag
tot aca gag ggc gcg goc240 lle Ile Lea Qu Ser Pro
GQu Sly Ala Ala 65707580 gaa ttt cac etc aat aat
gga gag too acc288 G u Phe His Lea Asn Asn Lea Lys
Tyr Thr 859095 tgt gaa tac tac ago aaa gca tot coo
agt336 16 Cys GQu Tyr Tyr Arg Lys Ala Ser Pro His
100105110 gac gte ctt eta otg ttg gtg aca gga cat

Aufa%acwﬁﬁﬂp@fppo Malaid-0dd hewalepsdou Val Thr Ay His Lou Ser

11512425 oga acc g@Cc caa agg ggt sea gtg aco gas ggt gga

act ctg432

Pro Lys Thr Pro Gly Thr Met Thr Glu Gly Tyr Thr Val Asp Asn Leu
245 250 255

1le Arg Val Gly Val Ala Ala Ala 1le Leu Leu fle Val Gly Gly Phe
260 265 270

Leu Val Glu Ata Trp His Ser Glu Arg Leu Ser Pro Asn Lys Pro Cys
275 280 285

Ala Pro Giy Glu Lys

290
210> 6
<2115 1018
<212> DNA
<213>  Mus musculus
<220>
221> CDS
222>  (49).. (894
223>
<400> 5
getgatagta gacetgotga agacctttgg accageoget gageocace atg atc tot 57

Het tle Ser
1

agg cto ott tee ott cte tge cte cgg tet cot ceoc aag coc age clc 105
Arg Leu Leu Ser Leu Leu Cys Leu Arg Ser Pro Pro Lys Pro Ser Leu

5 10 15
agt goc tgg coc age aca gtg ctt ccc acc aag age cac gtg aca atg i53
Ser Ala Trp Pro Ser Thr Val Leu Pro Thr Lys Ser His Val Thr Met
20 25 30 35
caa tgt aag age ccc acc ccg agi aaa tac tic atc ctc asa aag gaa 201

Gin Cys Lys Ser Pro Thr Pro Ser Lys Tyr Phe lle Leu Lys Lys Glu
40 45 50



Thr Tyr Gn kg Ay Thr Val Thr Ala aly Gy Arg Val Thr Lou 130135140
tgc cag sag cga gac caa ttg ttt gtg cct ate atg tte got etad80 G n Cys
Lys Arg Asp G n Lou Phe Val Pro Ile Met Phe Ala Lou 145150155160 ctg
goa ggg acg cca tea occ ate cag otg Gag agt cc3 gag ggg528 Lou Lys Al a
Thr Pro Ser Pro Ile Gn Lou Gn Ser Pro Ala Ay 165170175 sag gag ata
tto tot ctg gtg gao gtg sea goo ggc gat got ggg576 Lys Qu Ile Asp Phe
Lou Val Asp Val Thr Ala Ay Asp Ala Gy 180185190 sac tac ago tgc atg
tac cog aca sag tot coo ttc tgg goo tea624 Mh Tyr Ser Cys Met Tyr Tyr
Thr Lys Ser Pro Phe Trp Ala Ser 195200205 gaa coo agt gat cog ctt gag
ttg getigttace: Hetealctrd woeeggt taCEbFE TF €26PRH 2Ger Gn Leu Au lle Lou
Thr & Phpribe e derbey VEhbys @iﬁa“??@e“s@éﬁéuo‘ﬂ”éﬁfo aac tac toe ctg ggt aac
gta (c:;ga ctg gt ctg got726(9 Thr Ser Sef Asn Tyr Sor Len aly Asp Pho Val
ou Lou Al a 225n0235240 gee, gta att gt tt e atg gga get ttc ct
[4 k8 G C ga%aagt cggafcq 7 g g
oag gReutdlt FRATSEATR Vof, HnvAl Yhy e TpB oY W a e Lou vol i
Trp Y™ 75
acc tgt gaa tac tat agc aaa tgg ccc cat gac aca cog tca cac cce 345
Thr Cys Glu Tyr Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro
85 90 a5
age aat goe ctt tto ttg ttg gte aca gge tac tta cot cag cce tec 393
Ser Asn Ala Leu Phe teu Leu Val Thr Gly Tyr Leu Pro Gin Pro Ser
100 105 110 115
ttt caa gco cac cac cgg get aca gtg act goa gga age aag gtg act 441
Phe Gin Ala His His Arg Gly Thr Val Thr Ala Gly Ser Lys Vai Thr
120 125 130
ttg cag tec cag aaa gea gge agt gte ctc 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 gtg gga cac tca act cct gtg cag aca agg agc tca aca 537
Leu Leu Lys Val Gly His Ser Thr Pro Val Gin Thr Arg Ser Ser Thr
150 155 160
gga atz gta tca gac tte tot cott cag aat gtg aca gee aga gac teg 585
Gly Met Val Ser Asp Phe Ser Leu GIn Asn Val Thr Ala Arg Asp Ser
165 170 175
gee gaa tac age gt git tac tat cag gea aag got ccc tat cgg goe 633
Gly Glu Tyr Ser Cys Val Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ala
180 185 190 195
tea geg coc age aat cte ottt gag ate tot gtg ata gac aac cat ctg 681
Ser Gly Pro Ser Asn Leu Leu Glu Ile Ser Val lle Asp Asn His Leu
200 205 210
cct caa gat ott get gee teg act tfc cca ccg caa ctg aca gea ace 729
Pro Gln Asp Leu Ala Ala Ser Thr Phe Pro Pro Gin Leu Thr Ala Thr
215 220 225
tea coc aag acc ocg 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



245250255 ago egg sat gtg tot coo ggt gaa tea gag goo ttc aaa oca gag

tga816 Ser Arg Asp Val Ser Pro Ay Qu Ser Qu Ala Phe Lys Pro Qu

260265270 <210> 10 <211> 271 <212> PRI <213> Honmp sapiens 17 <400> 10 Met
Il'e Pro Lys Lou Lou Ser Lou Lou Cys Phe Arg Leu Cys Val GlY 1015 Gn Qdy
Arg Ay Asp Gy Ser Lou Pro Lys Pro Ser Lou Ser 202530 Ala Trp Pro
Val Val Pro Ala Asn Ser Asn Val Thr Leu Arg 354045 Cys Trp Thr
Gy Vol Ser Phe Vol Leu Arg Lys Sly Sly 505560 Ile Ile Lou A u Ser
Pro Leu Asp Ser Thr d U’sSly Ala Ala 65707580 G u Phe Hi s Lou Aso

Asp Thr
Ser Ser
Ala Arg
Pro Lys
Asn Lou

Lys Vol Arg vh Ala Ay du Tyr Thr

cte atc ogg gto get gtg got got goa ate otg cta ata gty gea gro 825
teu Ile Arg Val Gly Val Ala Ala Ala ile Leu Leu Ile Val Gly Gly
245 250 255

ttc otg gtt gaa goc tgg cac agt gag cgg otg tet cea aat aaa cce 873
Phe Leu Val Giu Ala Trp His Ser Glu Arg Leu Ser Pro Asn Lys Pro
260 265 270 275

tgt goc coa gea gaa aaa tga atcttoggac caaactatct ctgtgaattt 924
Cys Ala Pro Gly Glu Lys

280
atptgaaatt gatecageac tttgggaatc atccagagac aggeigectc atcotgactc 984

ttcacacaga acagaggect ggacatatct ggac {018

21> 6

211> 281

212> PRT

213> Mus musculus

<400> 86
Met lle Ser Arg Leu Leu Ser Leu Leu Cys Leu Arg Ser Pro Pro Lys
1 5 10 15

Pro Ser Leu Ser Ala Trp Pro Ser Thr Val Leu Pro Thr Lys Ser His
20 25 30

Val Thr Met Gln Cys Lvs Ser Pro Thr Pro Ser Lys Tyr Phe lie 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



859095 Cys GQu Tyr Tyr Arg Lys Ala Ser Pro Hs Ile Leo Ser Gn Arg Ser
100105110 Asp Val Leu Lou Lou Leu Val Thr Sly H's Lou Ser Lys Pro Phe Lee
115120125 Arg Thr Tyr G n Arg Sly Thr Vol Thr Ala Sly Ay Arg Val Thr Lou
130135140 in Cys G n Lys Arg Asp G n Lou Phe Val Pro Ile Met Phe Ala Lou
145150155160 Leu Lys Ala Sly Thr Pro Sor Pro Ile Gn Lou Gn Ser Pro Ala
Ay 165170175 Lys GQu Ile Asp Phe Ser Lee Vol Asp Vol Thr Ala Ay Asp Ala
Sly 18 180185190 Wn Tyr Ser Gj$ Met Tyr Tyr G n Thr Lys Ser Pro Phe Trp
Ala Ser 195200205 G u Pro Ser Asp Gn Lou Qu Ile Lou Val Thr Val Pro Pro
Ay Thr 210215220 Thr Ser Ser Asn Tyr Ser Lou Gy Asn Phe Val Arg Lou Gy
Lou Al a 358s6sipden ppdea®e ey keuval dilY YeleBt® Gy Ala Phe Leu Val G u
Ala Trp Tyr 0 105 110

Gin Pro Ser Phe Gin Ala His His Arg Gly Thr Val Thr Ala Gly Ser

115

Lys Val Thr Leu Gin Cys
130

Lys Phe Ala Leu Leu Lys
145 150

Ser Ser Thr Gly Met Val
165

Arg Asp Ser Gly Glu Tyr
180

Tyr Arg Ala Ser Gly Pro
195

Asn His Leu Pro Gin Asp
210

Thr Ala Thr Ser Pro Lys
225 230

Val Asp Asn Leu lle Arg
245

Val Gty Gly Phe Leu Val
260

Asn Lys Pro Cys Ala Pro
275

120 126

Gin Lys Ala Gly Ser Val Leu Gly Pro Val
135 140

Val Gly His Ser Thr Pro Val Gin Thr Arg
155 160

Ser Asp Phe Ser Leu Gln Asn Val Thr Ala
170 175

Ser Cys Val Tyr Tyr Gin Ala Lys Ala Pro
185 190

Ser Asn Leu Leu Glu {le Ser Val lle Asp
200 205

Ley Ala Ala Ser Thr Phe Pro Pro Gin Leu
215 220

Thr Pro Gly Thr Met Thr Gliu Gly Tyr Thr
235 240

Val Gly Val Ala Ala Ala 1le Leu Leu lle
250 255

Glu Ala Trp His Ser Glu Arg Leu Ser Pre
265 270

Gly Giu Lys
280



245250255 Ser Arg Asn Val Ser Pro Ay Qu Ser Gu Ala Phe Lys Pro Gu
260265270 <210> 11 <211> 925 <212> DNA <213> Mius nuscul us <220> <221> CDS
<222> (49).. (915) <223> <400> 11 gctgatagta gacctgctga agacctttgg
accagccgct gagccaco atg ate tot57 Met Ile Ser 1 agg etc ctt too ott etc tgc
etc egg ctg tgt gtt ggg coo aca gaclO0O5 Arg Lou Lou Ser Lou Lou Cys Lou Arg
Lou Cys Val Ay Gn Thr Asp 51015 att cot gaa aat ggg tct act ccc aag ccc
ago etc agt gcc tgg GCC153 Ile Pro u Asn Ay Ser Pro Pro Lys Pro Ser Leu
Ser Ala Trp Pro 20253035 ago aca gtg ott coo ace aag ago cac gtg sea atg
coo tgt aag ago201 Ser Thr Vol Lou Pro Thr Lys Ser His Vol Thr Met G n Cys

Lys Ser <2’|18> 7
211> 932

<212> DNA
213> Mus musculus

<220>

<221> (€DS

227> (49).. (819)
<223>

<4005 7

gotgatagta gacctgetga agaccitipg accagocget gagecacc atg atc tet 57
Met ile Ser
1

age otec ctt tee ctt cte tge ctc cgg ctg tgt git ggg caa aca gac 105
Arg Leu Leu Ser Leu Leu Cys Leu Arg Leu Cys Val Gly Gin Thr Asp
5 10 15

att cot gaa aat ggg tet cot coc aag ccc age ctc agt goc tgg cce 153
1le Pro Glu Asn Gly Ser Pro Pro Lys Pro Ser Leu Ser Ala Trp Pro
20 25 30 35

agc aca gieg ctt cocc ace aag age cac gig aca atg caa tgt 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 agt aaa tac tic atc ctc ana aag gaa ggt tic get tig 249
Pro Thr Pro Ser Lys Tyr Phe lie Leu Lys Lys Glu Giy Phe Ala Leu
55 60 65

aat tot gtg aag cca tat aat tig aca gag gag acg get gat ittt cat 297
Asn Ser Val Lys Pro Tyr Asn Leu Thr Glu Glu Thr Ala Asp Phe His
70 75 80

tte ace gac cta cga cag aat gat gzc gea cac tac acc tgt gaa tac 345
Phe Thr Asp Leu Arg Gin Asn Asp Gly Gly His Tyr Thr Cys Glu Tyr
85 90 95

tat age aaa tgg coc cat gac aca cog tca cac cce age aat gee ctt 393
Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro Ser Asn Ala Leu
100 105 110 {15

ttc ttg ttg gtc aca ggg tac tta cct cag cce tec ttt caa gee cac 447
Phe Leu Leu Val Thr Gly Tyr Leu Pro Gin Pro Ser Phe Gin Ala His
120 125 130



404550 ace ace cog agt aaa tac ttc ate etc aaa aag gaa ggt ttc got ttg249

Pro Thr
tot gtg
Lys Pro
cga cag
Asn Asp
aca cog
Set H s
cot cag
Pro Ser
gtg
Lou
tta
Lys

G n
ctg
Val

Pro
aag
Tyr
eat
Ay
t ea
Pro

cOCLE BF 1°8 Etecwh g?ae@a cac s BLPpd 1o ereliEy ca\ﬁal
PrichreBly TAr alHihg A

act ttg cag ¥gc Dag489 Hi'4
%és Gn 135140145 aaa 9

Set Lys
oca tat
Asn Leu
gat ggc
Ay H's
cac occ
Set Asn

Tyr Phe Ile Lou Lys Lys Qu Gy Phe Ala Lou 556065
aat ttg aca gag gag acg got gat ttt cat297 Asn Ser
Thr Gu Au Thr Ala Asp Phe His 707580 ttc ace gee
gga cac tao ace tgt gaa tac345 Phe Thr Asp Leu Arg
Tyr Thr Cys A u Tyr 859095 tat ago aaa tgg occ cat
ago aat gedéd3ctt393 Tyr Ser Lys Trp Pro His Asp Thr
Ala Leu 100105110115 tto ttg ttg
Gy Tyr Lou Pro

&1 557130 Ye hdT dgt Slighe Al

NgGyTM al

& 050

Thr Ala Ay Sec Lys Val

tc g gg
aac"@& a i ‘deu Egr Al Lys Phe Ala Lou

y Pro

i3 et

cct gtg cag aca agg age tea
Pro Val Gln Thr Arg Ser Ser
170

155

gga cac tca act
Gly His Ser Thr
165

tot
Ser

ctt
Leu

cag aat gtg aca goo aga
Gin Ast Val Thr Ala Arg
185

gac tic
Asp Phe
180

gac
Asp
190

tat
Tyr

cag gea aag get cco tat
Gin Ala Lys Ala Pro Tyr
200 205

tac
Tyr

tgt gtt
Cys Val

cgg
Arg

ctt
Leu

atc tet gtg ata gat gea
{le Ser Val {le Asp Ala
220

aat ctc
Asn Leu

aga
Arg

gag
Glu
215

act
Thr

cte gac ittt cec acc gea
Leu Asp Phe Pro Thr Ala
235

tge
Cys

tegc
Cys
230

aga tot
Arg Ser

caa gac ccc ggg tac aal gac aga agg cta cac
Gln Asp Pro Gly Tyr Asn Asp Arg Arg Leu His
245 250

tctoatccee gtopgtgtege cigetgoaat cctgetaata
agectggoac agtgagegge tgictocaaa taaaccetgg
210> 8

Q11> 256

<212> PRT

<213> Mus musculus

<400> 8

Met [le Ser Arg Leu Leu Ser Leu Leu Cys Leu
1 5 10

160

aca gga atg gta tca
Thr Gly Met Val Ser
175

tog gegg gaa tac
Ser Gly Giu Tyr

age
Ser
195

gee tca gegg coe
Ala Ser Gly Pro
210

age
Ser

tca
Ser

caa cca tet goe
Gin Pro Ser Ala
225

ace
Thr

gac agc aac cte
Asp Ser Asn Leu
240

tet gga taa

Cys Gly

255

gtgggagget tectggttea

taaaataact gaa

Arg Leu Cys Vai Gly
15

585

633

681

729

7

819

879

932

oat
Val
eta
Gn
gac
Pro

tc aca ggg tac tta

Gn

gtg act gca gga ago aag
Thr
,C00 gta aag ttt gog

Leu



cac
Thr
ctt
Asn
gca
Al a
eta
Asn
ace
Thr
gat
Lou
ggc ttc
Lou Val

act
Val
aat
Thr
got
Tyr

tea
Pro
cag
Vol
sag
Pro
gac aac
H s Leu

%ca acc tea
adhpiep (&
sat etc%te
Ile Arg Val

&g%grﬁgigE Sgpafﬁ$

cot
Gn
gtg
Al a
Ccce
Arg
cat
Pro

Cys Lys Ser Pro Thr
50

Phe Ala Leu Asn Ser
65

Asp Phe His Phe Thr
85

Cys Glu Tyr Tyr Ser
100

Asn Ata Lsu Phe Leu
115

Gin Ala His His Arg
130

Gin Cys Gin Lys Ala
145

Leu Lys Val Gly His
165

Met Val Ser Asp Phe
180

Glu Tyr Ser Cys Val
195

gtg cag aca egg ago tea aca gga atg gta tea585 Gy H s
Thr kg Set Ser Thr Ay Met Val Ser 165170175 gac ttc
aca gee aga gac tog ggg gaa tac ago633 Asp Phe Sec Leu
kg Asp Ser Ay Gu Tyr Ser 180185190195 tgt gtt tac tat
tat egg goo tea ggg coo ago681 Cys Val Tyr Tyr Gn Al a
Ala Ser Ay Pro Ser 200205210 eat etc ctt gag atc tot
ctg cot caa gat ctt729 Asn Leu Leu Qu lle Ser Vval Ile
G n Asp Lolf 215220225 got gee tog act tte eta cog caa

ccc aag ace/77 Al a_ Al er. Thr Phe Pro Pro G n Lou Thr
'F‘ﬁ‘r““fg' %%ﬁ% 9 40° (Efd’gﬁb ¥ %ta atg sea gaa ggc tac act
cgg gtc8 Pro Ay Thr Met Thr Qu Ay Tyr Thr Val Asp

245250255 ggt gtg got got gee ate ctg eta ata gtg gga

3 Qo Lﬂ FrAliavA & iitegthou Lou Ile Val Ay Gy Phe
40 45

Pro Ser Lys Tyr Phe lle Leu Lys Lys Glu Gly
55 60

Val Lys Pro Tyr Asn Leu Thr Glu Glu Thr Afa
76 75 80

Asp Leu Arg Gin Asn Asp Gly Gly His Tyr Thr
90 95

Lys Trp Pro His Asp Thr Pro Ser His Pro Ser
105 110

Leu Val Thr Gly Tyr Leu Pro &In Pro Ser Phe
120 125

aly Thr Val Thr Ala Gly Ser Lys Val Thr Leu
135 140

Gly Ser Val Leu Giy Pro Val Lys Phe Ala Leu
150 155 160

Ser Thr Pro Val Gin Thr Arg Ser Ser Thr Gly
170 175

Ser Leu Gin Asn Val Thr Ala Arg Asp Ser Gly
185 190

Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ala Ser
200 205



260265270275 goo tgg cac agt gag egg ctg tot cca aat aaa coo tgg tea9l5 Al a

Trp H's

12 <211> 288 <212> PH

Ser Lou
Gy Ser
Thr Lys
Phe I1le
Lou Thr
Asp Gy
Thr Pro

Ser GQu
Lou Cys
Pro Pro
Ser Hi s
Lou Lys
Au GQu
AyyPriits
Ser2iHi s

Ser Ala Ser
225

Asn Leu Thr

210> 8

211> 816
<{212> DNA
<213> Homo

220>
221>
<2225
<223

chs
..

400> 9
atg atc cct
Met lle Pro
i

caa gga gac
Gin Gly Asp

gee tgg coc
Ata Trp Pro
35

tgt tegg act
Cys Trp Thr
50

att att ctg
fle lle Leu
65

gaa ttt cac
Glu Phe His

tgt gaa tac

Arg Leu Ser Pro Asn Lys Pro Trp 280285 aat aact gaa925 <210>
<213> Mus nuscul us <400> 12 Met Ile Ser Arg LBU Lou
Lou Arg Lou Cys Val Ay 151015 A n Thr Asp He Pro G u Asn
Lys Pro Ser Leo Ser 202530 Ala Trp Pro Ser Thr Val Lou Pro
Val Thr Met A n 354045 Cys Lys Ser Pro Thr Pro Ser Lys Tyr
Lys du Gy 505560 Phe Ala Lou Mh Ser Val Lys Pro Tyr Asn
Thr Ala 65707580 Asp Rho Hi s Phe Thr Asp Lou Arg G n Asn
By LeuTlhn GB50OSE Va2 1 ldOfs AQ breTym Priyr Ser Lys Trp Pro His Asp
Pro Ser 215 220

Arg Ser Cys Cys Leu Asp Phe Pro Thr Ala Thr Asp Ser
230 235 240

Gin Asp Pro Gly Tyr Asn Asp Arg Arg Leu His Cys Gly
245 250 255

sapiens

(816)

tgt ttc aga ctg tge gte gge 48
Cys Phe Arg Leu Cys Val Gly

15

aag ctg ctt tec cte cic
Lys Leu Leu Ser Leu Leu
5 10
ctg cce aag ccg tce ote agt 96
Leu Pro Lys Pro Ser Leu Ser
30

tca
Ser
25

gga gat ggg
Gly Asp Gly

aca agg
Thr Arg
20
aat gtg acg ctg cga 144
Asn Val Thr Leu Arg

45

gtg gte cot
Val Val Pro
40

age teg
Ser Ser

goe
Ala

aac age
Asn Ser

ttt gtt 192

Phe Val

cte
Leu
60

cot gee aga get gitg
Pro Ala Arg Gly Val
55

age
Ser

agg aag gga gega
Arg Lys Gly Gly

ctt 240

Leu

gat tet

hsp Ser
15

aca
Thr

gag tcc
Glu Ser

cCg aag ¢ece
Pro iLys Pro
70

gag ggc gog goc
Glu Gly Ala Ala
80
gega gag tac acc 288
Gly Glu Tyr Thr
95

get
Ala

gte
Val

aga aat
Arg Ash
90

aat cta aaa
Asn Leu Lys

ctc aat
Leu Asn
85

tac aga aaa goa tcc cce cac ate ctt toa cag cge agt 336



100105110 Mh Al a Lou Phe Lou Lou Val

115120125 Gn Ala Hs Hs Arg Ay Thr Val
130135140 G n Cys Gn Lys Ala Gy Ser Val
145150155160 Lou Lys Vol
Ay 165170175 Met Val
180185190 A u Tyr
195200205 Gy Pro Ser

210215220 G n Asp Lou AI a

Ay
Ser
Pro
Ser
Asn
Ay
Pro

Lou 24525025
Phe 260265270 Lou Vol

Ser

Arg Valyg

Gy H's Ser Thr
Ser Asp Phe Ser
Tyr Tyr

iﬁj Lou Qu
a Ser Thr

Gys Vol

Thr dy Tyr

Pro Val

Asp Val Leu Leu Leu Leu Val Thr Gly His Leu Ser Lys Pro Phe Leu

115

cga ace tac caa agg
Arg Thr Tyr 8ln Arg
130

cag tgc cag aag cga
GIn Cys Gin Lys Arg
145

ctg aag gea ggg acg
Leu Lys Ala Giy Thr
165

aag gag ata gac itc
tys Glu fle Asp Phe
180

aac tac age tge atg
Asn Tyr Ser Cys Met
195

gaa ccc agt gat cag
Glu Pro Ser Asp Gin
210

aca tcg agc aac tac
Thr Ser Ser Asn Tyr
225

gee gta att gteg git
Ala Val ile Val Val
245

agc cgg aat gtg tet
Ser Arg Asn Val Ser
260

<> 10
Q1> 2N
212> PRT
<213> Homo sapiens

et
Gly

gac
Asp
150

cca
Pro

tct
Ser

tac
Tyr

ctt
Leu

tee
Ser
230

ate
{le

cca
Pro

120

aca gtg acc gea ggt
Thr Val Thr Ala Gly
135

caa ttg ttt gig cct
Gin Leu Phe Val Pro
155

tea cco ate cag cig
Ser Pro tle Gin Leu
170

ctg gte gac gtg aca
Leu Val Asp Val Thr
185

tac cag aca aag tct
Tyr Gin Thr Lys Ser
200

gag ata ttg gtg aca
Glu lie Leu Val Thr
215

ctg get aac ttc gta
Leuy Gly Asn Phe Val
235

atg gga get tic ctg
Met Gly Ala Phe Leu
250

ggt gaa {ca gag geo
Gly Glu Ser Glu Ala
265

125

gga agg gty act otg
Gly Arg Val Thr Leu
140

atc atg ttc get cta
[1e Met Phe Ala Leu
160

cag agt cca gog gee
Gin Ser Pro Ala Gly
175

geo geo gat got geg
Ata Gly Asp Ala Gly
180

cee tte tegg gec tea
Pro Phe Trp Ala Ser
205

gtt ccc coa ggt acc
Val Pro Pro Gly Thr
220

cga ctg gegt ctg get
Arg Leu Gly Leu Ala
240

gtg gag geo itge tac
Val Glu Ala Trp Tyr
255

tte aaa cca gag tga
Phe Lys Pro Glu
270

Lou G n Wh Val

Il e Ser Val

Lou Pro G n Pro Ser
Thr Ala Ay Ser
Lou Gy Pro Val

384

432

480

528

576

624

672

120

768

Lys Phe Al a Lou
Gn Thr Arg Ser Ser Thr
Thr Ala Arg Asp Ser
Gn Ala Lys Ala Pro Tyr Arg Ala
Ile Asp Aso Hi s Lou
Phe Pro Pro G n Leu Thr Ala Thr
225230235240y PVA& L'yﬁtaTsQF PRI @ s AoyelltEy Matargllyy G u Gy Tyr Thr Val Asp
{dy Val Alajidla Ala Ile Leu Lou He Val
GQu Ala Trp His Ser Gu Arg Lou Ser
Tr P gac gte ott cta ctg ttg gtg aca gga cat tta tct aeza oot tic cte

Pro Asn Lys



275280285

at gcagct gg
at oct agt og
gt ccgaggct
gt oact gaca
tctatttttc
at ct cct ggg

22 <210> 13 <211> 714 <212> DNA <213> Mus nuscul us <400> 13
caagaggaac agtaggaggc cgtggctug ctototttcc actgctgagc60

t ccagggtgc gcgtatcgtc ctctocttgg agataagtgc cgatgctcacl20
at gt gggaga gaagat caag ttgaaat gca catcaagtc atatcagat 180
astgaccat anmctenaca taccgaccto ccagcagcag cogoacagag240
actatcagtc tttccagtac ccgaccacag cgggcacatt ccgagaccgg300
ccggaaat gt ctacaaagd@ gatgcgtoca tcagtatcag caacccoact 360
ct aaaggaca atgggacgtt cagctgtgct gtgaagaacc ctccagacgt gtaccacaat 420
atccecctaa cagagcti cac ggtcacagaa agggggttcg gcaccatgct gtcttctgtg480
gcecttct &#0tclt ect ogt ottcgtccce tcagcagt gg tggtcattct gct gct ggt g540

cgaat ggg gaaggcaac aggg ga gcta t aagaagt ot 600
tccattga%1:ﬂfﬁﬁ% ﬁ@é“@gﬁf83365§“3§863%%8§§ ﬁ ct gcat gacgaggctt 660
t gt gt ocgct gtgcaga g tctggattca gactacgaag dagaggcgta ctga7l4 <210> 14

<211> 237 <212> PRT <213> Mus nuscul us <400> 14 Met G n Leu Ala Arg Ay Thr

\é"'r ay %rymi@ksﬁﬁf %’/&yﬁ‘fﬁiyos‘ér B 429042 ig’rf&ulsQrU Lou Ser Ile Lou val Val

Ala Trp Pro Ser Ser Val Val Pro Ala Asnh Ser Asn Val Thr Leu Arg
35 40 45

Cys Trp Thr Pro Ala Arg Gly Val
50 55

Ile {le Leu Glu Ser Pro Lys Pro
65 70

Glu Phe His Leu Asn Asn Leu Lys
85

Cys Giu Tyr Tyr Arg Lys Ala Ser
100

Vai Thr
120

Asp Val lLeu Leu Leu Leu
115

Thr Val
135

Arg Thr Tyr Gln Arg Gly
130

Gin Cys Gin Lys Arg Asp Gin Leu

145 150

Leu Lys Ala Gly Thr Pro Ser Pro

165

Lys Glu lfe Asp Phe Ser Leu Val

Ser Phe Val Leu Arg Lys Gly Gly
60

Leu Asp Ser Thr Glu Gly Ala Ala
75 80

Val Arg Asn Ala Gly Giu Tyr Thr
90 95

Pro His ile Leu Ser Gin Arg Ser
105 110

Gly His Leu Ser Lys Pro Phe Leu
125

Thr Ala Gly Gly Arg Val Thr Leu
140

Phe Val Pro lle Met Phe Ala Leu
155 160

Ile Gin Leu Gin Ser Pro Ala Gly
170 175

Asp Val Thr Ala Gly Asp Ala Gly



202530 Lou Gu Ile Ser Ala Asp Ala Hs Val Arg Ay Tyr Val Gy G u Lys
354045 23 Ile Lys Leu Lys Cys Thr Phe Lys Ser Ser Ser Asp Val Thr Asp Lys
505560 Leu Thr Ile Asp Trp Thr Tyr Arg Pro Pro Ser Ser Ser Arg Thr Qu
65707580 Ser Ile Phe His Tyr Gn Ser Phe Gn Tyr Pro Thr Thr Ala Ay Thr
859095 Phe Arg Asp Arg Ile Ser Trp Ala Ay W Val Tyr Lys Gy Asp Al a
100105110 Sor Ile Ser Ile Ser WMn Pro Thr Leu Lys Asp Mh Gy Thr Phe Ser
115120125 Cys Ala Val Lys M Pr(g Pro Asp Val Tyr His Asn Ile Pro Lew Thr
130135140 G u Leu Thr Val Thr G°u Arg Gy Phe Gy Thr Met Leu Ser Ser Val
145150155160 Al a,d,ou tnu Ser Jle Lou Val Rhe Val Pro Ser Ala Val Val Val
Ile 165170175 Leu Lou Leu Val Arg Met Gy Arg Lys Ala Thr Ay Val Gn Lys
Arg

Asn Tyr Ser Cys Met Tyr Tyr Gin Thr Lys Ser Pro Phe Trp Ala Ser

195 200 205

Glu Pro Ser Asp Gin Leu Glu lle Leu Val Thr Val Pro Pro Gly Thr
210 215 220

Thr Ser Ser Asn Tyr Ser Leu Gly Asn Phe Val Arg Leu Gly Leu Ala
225 230 235 240

Ala Val tle Val Val lle Met Gly Ala Phe Leu Val Glu Ala Trp Tyr
245 250 255

Ser Arg Asn Val Ser Pro Gly Glu Ser Glu Ala Phe Lys Pro Glu

260 265 270
Q1 1
<211 925
<212> DNA
213> Mus musculus
<2202
<221> (DS
$222>  (49).. (815)
<223>
400> 11
getgatagta gacotgetega agacctttee accageoget gagecaco atg ats tot 57
' Met tle Ser
1
agg cte ctt tec ctt cte tee cte cgeg ctg tpt ¢t ggg caa aca gac 105
Arg Leu Leu Ser Leu Leu Cys Leu Arg Leu Cys Vai Gly Gin Thr Asp
5 10 15
att cot gaa aat gegg tet cct coe aag cce age ctec agl geo tegg cee 153
fle Pro Glu Asn Gly Ser Pro Pro Lys Pro Ser Leu Ser Ala Trp Pro
20 25 30 35
age aca gtg ctt ccc acc aag age cac gtz aca atg caa tgt aag age 201

Ser Thr VYal Leu Pro Thr Lys Ser His Val Thr Met Gin Cys Lys Ser



180185190 Ser Arg Ser Ay Tyr Lys Lys Ser Ser Ile GQu Val Ser Asp Asp Thr
185200205 Asp G n Au Asp Ser Asn Asp Cys Met Thr Arg Leu Cys Val Arg Cys
210215220 Ala G u Cys Leu Asp Ser Asp Tyr Qu Gu GQu Ala Tyr 225230235 24
<210> 15 <211> 708 <212> DNA <213> Honp sapi ens <400> 15 at goagcaga
gaggagcagc tggaagccgt ggctgogoto tcttccctct gctgggegtc60 ctgttcttcce
agggtgttta tatcgtottt tccttggaga ttcgtgoaga tgcccatgtcl20 cgaggttatg

tt ggagaaaa gatcaagttg aaat gcacty tcaagtcaac ttcagatgtcl80 act gacaagc
ttactataga ctggacatat cgccctocca gcagcagcca cacagtatca240 atatttcatt
atcagtcttt ocagtaccga accacagcags gcacatttcg ggat cggatt 300 toctgggttg
gaaat gt at a caaaggggat gcatctataa gtataagcaa occtaccat a360 aaggacaatg
ggacat t cage ekgtgedtghy t@agaatccac cacagatgtaydee etdtaat at49420 cccat gacag

agct aacagto tacagsemdgy Igdgihe tl tegge dvscloatityatly Pheblotlgt ggcc480 cttotttcca
tccttgtctt tgtgcéictca geegtgoidgg ttgctctgéb get ggt gagas540 at ggggagga

aggct gct ggt igcg';ggaagaagtagga caggt ctggctat aa aag%cat ct 600 attgaggttt
ccgat acaéé £ 358 e ‘Egacg tttdt’e60
gatyg Asn Ser Val gag%&gTnyQ Leu Thg%lu ggth g qép qu
70
ttc acc gac cta cga cag aat gat gge gga cac tac acc 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 gec ctt 393
Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro Ser Asn Ala leu
100 105 110 115
ttc ttg tteg gte aca ggg tac tta cct cag ccc tec ttt caa goc cac 441
Phe Leu Leu Val Thr Gly Tyr Leu Pro Gin Pro Ser Phe Gin Ala His
120 125 130
cac cgeg get aca gig act gea gga age aag gtg act ttg cag tge cag 489
Ris Arg Gly Thr Val Thr Ala Gly Ser Lys Val Thr Leu Gln Cys Gin
135 140 145
aaa geca gege agt gte otc gga cce gta aag ttt geg tta ctg aag gtz 637
Lys Ala Gly Ser Val Leu Gly Pro Val Lys Phe Ala Leu Leu Lys Val
150 155 160
gga cac tca act cct gig cag aca agg age toca 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 geo aga gac fog ggg gaa tac age 633
Asp Phe Ser Leu Gln Asn Val Thr Ala Arg Asp Ser Gly Glu Tyr Ser
180 185 190 195
tgt gtt tac tat cag gea aag got cce tat cgg goc tca ggg ccc age 681
Cys Val Tyr Tyr Gin Ala Lys Ala Pro Tyr Arg Ala Ser Gly Pro Ser
200 205 210
aat otc ctt gag atc tot gtg ata gac aac cat otg cct caa gat ctt 729
Asn Leu Leu Gfu lle Ser Val lle Asp Asn His Leu Pro Gin Asp Leu
215 220 225
got goc teg act tte coa ccg caa ctg aca goa acc Ica coc aag ace 171

Ala Ala Ser Thr Phe Pro Pro Gin Leu Thr Ala Thr Ser Pro Lys Thr



gtcogttgog ctgagtgcct ggattcagac tatgaagaga catattga708 <210> 16 <211> 235
<212> PRT <213> Honpo sapiens <400> 16 Met Gn Gn Arg Gy Ala Ala Ay Ser
Arg Ay Cys Ala Lou Phe Pro 151015 LouLou Gy Vol Lou Phe Phe Gn dy Vol
Tyr He Vol Phe Ser Lou 202530 du lle Arg Ala Asp Ala His Val Arg Gy Tyr
Val Ay Qu his Ile 354045 Lys Leu Lys Cys Thr Phe Lys Sor Thr Ser Asp Val
Thr Asp Lys Leu 505560 Thr He Asp Trp Thr Tyr Arg Pro Pro Ser Ser Ser Hi s
Thr Val Ser 65707580 Ile Phe H's Tyr Gn Ser Phe Gn Tyr Pro ihr Thr A a
Gy Thr Phe 859095 Arg Asp Arg ®le Ser Trp Val Ay ASfi Val Tyr Lys Ay Asp
Ala Ser 100105110 Ile Ser H;e Ser Asn I;ltg Thr 1le Lys Asp Asn Gy Thr Phe

Ser Cys 115120125 Ala Val Eys Asn Pro Asp Val His His Asn Ile Pro Met
Thr Gu ]éggoglg%%g'f'gtg aca gaa ggo tac act gtg gat aat cic ate cgeg gte 825
Pro Gly Thr Met Thr Glu Gly Tyr Thr Val Asp Asn Leu lle Arg Val
245 250 255
ggt gte got get gea ate ctg cta ata gte gea gee tic ctg gtt gaa _ 873
Gly Val Ata Ala Ala {le Leu Leu lle Val Gly Gly Phe Leu Val Giu
260 265 270 275
goc tge cac agt gag oge otg tot cca aat aaa coc tgg taa 915
Ala Trp His Ser Glu Arg Leu Ser Pro Asn Lys Pro Trp
280 285
aataactgaa 925
Q1> 12
Qi 288
212> PRT

Q213> Mus musculus

<400> 12

Met Ife Ser Arg Leu leu Ser Leu teu Cys Leu Arg Leu Cys Val Gly
1 5 10 15

Gln Thr Asp lie 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 ile Leu Lys Lys Glu Gly
50 , 55 60

Phe Ala Leu Asn Ser Val Lys Pro Tyr Asn Leu Thr Glu Giu Thr Ala
65 70 75 80

Asp Phe His Phe Thr Asp Leu Arg Gin Asn Asp Gly Gly His Tyr Thr
85 90 95



Lou Thr Val

Ser

<210> 17

Thr Gu Arg Gy Phe Ay Thr
145150155160 Lou Leu Ser
Leu 165170175 Leu Leu Val
180185190 Arg Ser dy Tyr
Asp 195200205 Gn Gu Au Gu Gu Ala Cys Met Ala Arg Leu Cys Val
Ala 210215220 26 G u Cys Lou Asp Ser Asp Tyr
<211>

Il e Leu Val

21

Lys Lys Ser

Phe Val

Ser

Cys Glu Tyr Tyr Ser Lys Trp Pro His Asp Thr Pro Ser His Pro Ser

100

106

Asn Ala Leu Phe Leu Leu Val Thr Gly Tyr Leu

115

120

Gin Ala His His Arg Gly Thr Vai Thr Ala Giy

130

Gin Cys
145

Leu Lys

Met Val

Glu Tyr

Gly Pro
210

GIn Asp

225

Pro Lys

{le Arg

Leu Val

Gin Lys Ala Gly

150

Val Giy His
165

Ser

Ser Asp Phe
180

Ser

Ser Cys Val
195

Tyr

Ser Asn Leu Leu

Leu Ala Ata Ser

230

Thr Pro Gly
245

Thr

Val Gly Val Ala
260

Glu Aja Trp His
275

135

Ser Val Leu Giy Pro
155

Thr Pro Val Gin Thr
170

Leu GIn Asn Val Thr
185

Tyr Gin Ala Lys Ala
200

Giu lle Ser Val lle
219

Thr Phe Pro Pro Gin
235

Met Thr Glu Gly Tyr
250

Ala Ala tle Leu Leu
265

Ser Giu Arg Leu Ser
280

110

Pro Gin Pro Ser Phe
125

Ser Lys Val Thr Leu
140

Val Lys Phe Ala Leu
160

Arg Ser Ser Thr Gly
176

Ata Arg Asp Ser Gly
190

Pro Tyr Arg Ala Ser
205

Asp Asn His Leu Pro
220

Leu Thr Ala Thr Ser
240

Thr Val Asp Asn Leu
255

{le Val Gly Gly Phe
270

Pro Asn Lys Pro Trp
285

Met Leu Ser
Pro Ser Al a Val
kg Mt Ay Arg his Ala Ala Ay Leu Lys Lys Arg
lie Gu Val Ser Asp Asp Dr

Gu Qu Thr Tyr 225 230 235



20

<212> DNA <213> Artificial

210> 13

Qi N4

<212> DNA

213> Mus musculus

<400> 13
atgcagetgg caagaggaac

atoctagtog tocagggtec
gtocgagget atgtgeegaga
gtecactgaca agcigaccat
totatttttc actatcagte
atctcotgee coggaaatgt
ctaaapggaca atgggacgtt
atccccctaa cagagctcac
goccttetet ccatoctegt
cgaatgggga ggaaggocaac
tcoattgaag tttecgatga
tgtgtocgot glgoagagts
210> 14

Q> 237

<212> PRY

213> Mus musculus

<400> 14

agtaggagec
gegtategte
gaagatcaag
agactgegaca
tticcagtac
ctacaaageg
cagetgtect
getcacagaa
cttegtecee
aggegtgcag
cactgaccag

tetggattca

22

cgtggetgeg
cteteoctige
ttgaaateca
taccgeccic
ccgaccacag
gatgegteca
glgaagaace
agggegttes
tcagcagtgg
aagaggagea
gaggacagoea

gactacgaag

<220>

ctotetttee
agataagtge
ccttcaagte
ccagoagcag
cgeggcacatt
tcagtatcag
ctocagacgt
geaccatget
tggteatict
getetgecta
atgactgecat

aagagegceta

<223> priner

actgetgage
cgatgoteac
atciteagat
ccgcacagag
CCEagacegs
caasccoact
giaccacaat
gtettotetg
getgetggte
taagaagtot
gacgaggett

ctga

Het Gin Leu Ala Arg Gly Thr Val Gly Gly Arg Gly Cys Ala Leu Phe

1 5

10

15

Pro Leu Leut Ser lle Leu Val Val Gin Gly Ala Arg {le Val Leu Ser

20

25

30

Leu Glu lle Ser Ala Asp Ala His Val Arg Gly Tyr Val Giy Glu Lys

35

40

45

180

240

300

360

420

480

540

600

660

4

<400> 17



gtgactttgc agtgccagaa20 <210> 18 <211> 20 <212> DNA <213> Artificial <220>
<223> priner <400> 18 tgcacaggag ttgagtgtcc20 <210> 19 <211> 12 <212> DNA
<213> Artificial <220> <223> prinmer <400> 19 acatcactcc gtl2 <210> 20 <211>
50 <212> DNA <213> Artificial <220> <223> prinmer 2/ <400> 20 acggagt gat
gtccgtcgac gtatctctgc gttgatactt cagcgtagct50 <210> 21 <211> 26 <212> DNA
<213> Artificial <220> <223> priner

23

{le Lys Leu Lys Cys Thr Phe Lys Ser Ser Ser Asp Val Thr Asp Lys
50 55 60

Leu Thr {le Asp Trp Thr Tyr Arg Pro Pro Ser Ser Ser Arg Thr Glu
65 70 75 80

Ser ile Phe His Tyr Gin Ser Phe Gin Tyr Pro Thr Thr Ala Gly Thr
85 90 95

Phe Arg Asp Arg lle Ser Trp Ala Gly Asn Val Tyr Lys Gly Asp Ala
100 105 110

Ser Ile Ser 1le 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 {le Pro Leu Thr
130 135 140

Giu Leu Thr Val Thr Glu Arg Gly Phe Gly Thr Met Leu Ser Ser Val
145 150 155 160

Ala Leu Leu Ser fle Leu Val Phe Val Pro Ser Ala Val Val Val lle
165 170 175

Leu Leu Leu Val Arg Met Gly Arg Lys Ala Thr Glv Val GIn Lys Arg
180 185 190

Ser Arg Ser Gly Tyr Lys Lys Ser Ser Ile Glu Val Ser Asp Asp Thr
185 200 205

Asp Gin 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



<400> 21 agctacgctg aagtatcaac gcagag26 <210> 22 <211> 24 <212> DNA <213>
Artificial <220> <223> prinmer <400> 22 cttctggcac tgcagagtca ccct24 <210>
23 <211> 24 <212> DNA <213> Artificial <220> <223> prinmer <400> 23
ggagagtaca cctgtgaata ctac24 <210> 24 <211> 26 <212> DNA <213> Artificial
<220> <223> primer <400) 24 gtatcaacgc agagatacgt cgacgg26 <210> 25 <211>
24 <212> DNA <213> Artificial <220> <223> priner <400) 25

24

Q210> 15

21> 708

<212> DNA

<{213> Homo sapiens

<400> 5
atgcagcaga gaggagcagc tggaagoogt gectgegote tottooctet gotggecete 60

ctgticttce agggtgtita tatogtotit tecttggaga ttegtgeaga tgeccatate 120
cgaggttatg ttggagaaaa gatcaagttg aaatgoactt tcaagtcaac ttcagatgte 180
actgacaage ttactataga ctggacatat cgecctecca goageageca cacagtatca 240
atatttcatt atcagtcttt ccagtaccca accacageag geacatttog ggateggatt 300
tcotgggtte gaaatgtata casaggggat geatctataa gtataageaa ccctaccata 360
aaggacaatg ggacaticag ctgtgotgty aagaatcccc cagatgtgca ccataatatt 420
cccatgacag agotaacagi cacagaaagg ggttttggea coatgottte ctotgtegece 480
cttotttoca tocttgtott tgtgecctea geecgtggteg ttgototget getgptgaga 540
atgegggagga aggetgetgg getgaagaag aggagoaget ctggotataa gaagteatot 600
attgagettt ccgatgacac tgatcaggag gaggaagags cgtetatgec gagegetitpt 660
gtcogttacg ctgagtecct ggattcapgac tatgaagaga catattga 708
<210> 16

Q211> 235

212> PRT

<213> Homo sapiens

400> 16

Met Gin Gin Arg Gly Ala Ala Gly Ser Arg Gly Cys Ala Leu Phe Pro
i 5 10 15

]

Leu Leuy Giy Vai Leu Phe Phe Gin Giy Val Tyr iie Vai Phe Ser Leu
20 25 30



tccacctgcg gtoactgtac coot24 <210) 26 <211> 30 <212> DNA <213) Artifici al
<220> <223> primer <400> 26 ctacagaaaa goatees= acatcctttc30 <210> 27 <211>
24 <212> DNA <213> Artificial <220> <223> prinmer <400> 27 gctgatagta
gacctgctga agac24 <210> 28 <211> 23 <212> DNA <213> Artificial <220> <223>
primer 29 <400> 28 gtccagatat gtccaggcct ctg23 <210> 29 <211> 23 <212> DNA

<213> Artificial <220> <223> prjner <400> 29
25

Glu !le Arg Ala Asp Ala His Val Arg Gly Tyr Val Gly Glu Lys

35 40

Lys Leu Lys Cys Thr Phe Lys Ser Thr
50 55

Thr 1le Asp Trp Thr Tyr Arg Pro Pro
65 70

lie Phe His Tyr Gin Ser Phe Gin Tyr
85

Arg Asp Arg lle Ser Trp Val Gly Asn
100 105

{le Ser [ie Ser Asn Pro Thr {le Lys
115 120

Ala Val Lys Asn Pro Pro Asp Val His
130 135

t.eu Thr Val Thr Glu Arg Gly Phe Gly
145 150

teu Leu Ser lie Leu Val Phe Val Pro
165

Leu Leu Val Arg Met Giy Arg Lys Ala
180 185

Arg Ser Gly Tyr Lys Lys Ser Ser [le
195 200

Gin Glu Giu Giu Glu Ala Cys Met Ala
210 215

Ser Asp Val
60

Ser Ser Ser
75

Pro Thr Thr
90

Val Tyr Lys

Asp Asn Gly

His Asn {le
140

Thr Met Leu
155

Ser Ala Val
170

Ata Gly lLeu

Glu Val Ser

Arg Leu Cys
220

45

Thr Asp Lys

His Thr Val

Ala Gly Thr
95

Gly Asp Ala
110

Thr Phe Ser
125

Pro Met Thr

Ser Ser Val

Val Val Ala
175

Lys Lys Arg
190

Asp Asp Thr
205

Val Arg Cys

e

Leu

Ser

80

Phe

Ser

Cys

Glu

Ala

160

Leu

Ser

Asp

Ala



ttcagttatt ttaccagggt tta23 <210> 30 <211> 20 <212> DNA <213> Artificial
<220> <223> primer <400> 30 tctgtgatag acaaccatct20 <210> 31 <211> 20 <212>
DNA <213> Artificial <220> <223> prinmer <400> 31 gtcattgtac ccagggtott20
<210> 32 <211> 26 <212> DNA <213> Artificial <220> <223> priner 30 <400>
32 atgacagaag gctacactgt ggataa26 <210> 33 <211> 20 <212> DNA <213>
Artificial <220> <223> priner <400> 33

26

Giu Cys Leu Asp Ser Asp Tyr Giu Glu Thr Tyr
225 230 235

210> 17

Q11 20

<212> DNA

213> Artificial

2200
223> oprimer

400> 17
gtgactttge agtgccagaa 20

<210> 18

211> 20

<212> DNA

213> Artificial

<220>
223> primer

<400> 18
tgcacaggag ttgagtetoe 20

210> 19

211> 12

<212> DNA

213> Artificial

<220>
<223> primer

400> 19
acatcactce gt 12

Q210> 20
211> 50
<212> DNA
<213> Artificial

Q20>
223> primer



tcatttttct cctggggcac20 <210> 34 <211> 21 <212> DNA <213> Artificial <220>
<223> prinmer <400> 34 gatctctgtg atagatgcaa g21 <210> 35 <211> 20 <212> DNA
<213> Artificial <220> <223> priner <400> 35 gtcattgtac coggggtett20 <210>
36 <211> 3D <212> DNA <213> Artificial <220> <223> primer 31 <400> 36
cgcgt cgacg ccaccatgat ctetaggctc ctttccett39 <210> 37 <211> 36 <212> DNA
<213> Artificial <220> <223> priner <400> 37

27

<400> 20
acggagtpat gtcogtegac gtatctetge gtigatactt cagegtaget 50

Q1> 21

211> 26

<212> DNA

13> Artificial

<2205
<223> primer

<400> 21
agctacgete aagtatcaac gcagag 26

210> 22

Qi 24

<212> DNA

Q213> Artificial

{2205
223> primer

<400> 22
cttetegeac tgcagagtea coct 24

Q1> 23

Q> 24

<212> DNA

213> Artificial

<2205
223> primer

<400> 23
ggagagtaca cctgtgaata ctac 24

210> 24
<Zit> 26
<212> DNA
213> Artificial

220>
223> primer



gogggcggcc gcttaccagg gtttatttgg agacag36 <210> 38 <211> 39 <212> DNA <213>
Artificial <220> <223> prinmer <400> 38 cgoggeggcc gcattatcca cagtgtagcc
ttctgtcat39 <210> 39 <211> 33 <212> DNA <213> Artificial <220> <223> pri ner
<400> 39 cgcctcgagc tgggagagcc gcagctctge tat33 <210> 40 <211> 36 <212> DNA
<213> Artificial <220> <223> prinmer 32 <400> 40 gegggeggcc gcctact ggg
gtutttctc atgat36 <210> 41 <211> 33 <212> DNA <213> Art' i <220> <223>

primer <400> 41 2

<400> 24
gtatcaacge agagatacgt cgacgg 26

210> 25

Q11> 24

<212> DNA

<213>  Artificial

<2200
223> primer

400> 25
tocacctpeg gteactgtac coot 24

210> 26

<zZi1> 30

<212> DNA

213> Artificial

220>
223> primer

400> 26
ctacagaaaa gcatcccces acatcetttc 30

<210 27

21> 24

<212> DNA

<213> Artificial

<220>
<223> primer

400> 27
getgatagta gacctgciga agac 24

Q10> 28
Q1> 23
<212> DNA
213> Artificial

<2200
223> primer



cgcgt cgacc agacat cggc aggttcctgc too33 <210> 42 <211> 36 <212> DNA <213>
Artificial <220> <223> prinmer <400> 42 gogggeggcc gctcagcctc tgccaggcat
gttgat 36 <210> 43 <211> 33 <212> DNA <213> Artificial <220> <223> priner
<400> 43 cgcgtcgact taagtoccgt acaggcccag agt33 <210> 44 <211> 36 <212> DNA
<213> Artificial <220> <223> prinmer 33 <400> 44 gogggeggcc gctcatctgt
aatattgcct ctgtgt36 <210> 45 <211> 24 <212> DNA <213> Artificial <220>
<223> prinmer <400> 45 29

<400> 28
gtecagatat gtocaggect ctg 23

210> 29
211> 23
<212> DNA
Q213> Artificial

220>
223> primer

<400> 28
ttcagttatt ttaccagggt tta 23

<210> 30

<y 20

<212> DNA

<213> Artificial

220>
223> primer

<400> 30
totgtgatag acaaccatet 20

<210> 31

211> 20

<212> DNA

<213 Artificial

<2205
223> primer

400> 31
gtoattgtac ccgeggictt 20

210> 32

Q11> 26

<212> DNA

13> Artificial

220>
223> primer



t gt gaat act acagaaaagc atcc24 <210> 46 <211> 24 <212> DNA <213> Artifici al
<220> <223> primer <400> 46 tccacctgcg gtcactgtac ccct24 <210> 47 <211> 24
<212> DNA <213> Artificial <220> <223> priner <400> 47 cttctggcac

t gcagagt ca coat 24 <210> 48 <211> 24 <212> DNA <213> Artificia <220> <223>

prinmer

34 <400> 48 ggagagtaca cctgtgaata ctac24 <210> 49 <211> 24 <212>

DNA <213> Artificial <220> <223> priner <400> 49

30

<400> 32
atgacagaag getacactgl ggataa 26

210> 33
2 20
<212> DNA
213> Artificial

220>
<223> primer

<400> 33 X
tocatttitet cotggggcac 20

210> 34

Q> 21

<212> DNA

213> Artificial

{2205
223> primer

<400> 34
gatctetety atagatgcaa g 21

<210> 35
21 20
<212> DNA
213> Artificial

{2200
223> primer

400> 35
gteattegtac coggggtett 20

210> 36

211> 38

<212> DNA

213> Artificial

<2200
<223> vprimer



t gt gaat act acagaaaage atcc24 <210> 50 <211> 24 <212> DNA <213> Artifici al
<220> <223> prinmer <400> 50 tccacctgeg gtcactgtac ccct24 <210> 51 <211> 39
<212> DNA <213> Artificial <220> <223> prinmer <400> 51 cgcgtcgacg
ccaccatgat cectaagctg ctttecctc39 <210> 52 <211> 35 <212> DNA <213>
Artificial <220> <223> priner 35 <400> 52 cgcgcggccg cctagcgcat gctaccettg
gcagc35 <210> 53 <211> 36 <212> DNA <213> Artificial <220> <223> pri nmer
<400> 53 31

<400> 36
cgegtogacg ccaccatgat ctctaggete cttteectt 39

210> 37

211> 36

<212> DNA

<213> Artificial

220>
<223> primer

<400> 37
goggeoeegce gottaccage gtitatttege agacag 36

210> 38

211> 39

<212> DNA

213> Artificial

220>
<223> primer

<400> 38
cgeggeggee geattatoca cagtgtagec ttictgteat 39

10> 39

211> 33

212> DNA

Q213> Artificial

<220>
223> primer

<400> 39
cgectegage tgpgagagee geagetotge tat 33

<210> 40

211> 36

<212> DNA

213> Artificial

220>
223> primer



gogggeggcc gcacccaggg agtagttgct cgatgt36 <210> 54 <211> 20 <212> DNA <213>
Artificial <220> <223> primer <400> 54 cagctggcaa gaggaacagt 20 <210> 55
<211> 20 <212> DNA <213> Artificial <220> <223> priner <400> 55 gagcat cggc
acttatacc20 <210> 56 <211> 39 <212> DNA <213> Artificial <220> <223> pri ner
36 <400> 56 cgcgtcgacg ccaccatgca gctggcaaga ggaacagt a39 <210> 57 <211> 36
<212> DNA <213> Artificial <220> <223> priner <400> 57

32

400> 40
gegeegcggee goctactgge gtegtitete atgett 36

210> 41

211> 33

<212> DNA

213> Artificial

£220>
+€223> primer

<400> 41
cgogtogace agacategee aggticctge too 33

Q10> 42
<Z1t> 36
<212> DNA
213> Artificial

<2205
(223> primer

<400> 42
gogggeegce gotcagecte tgecaggoat gttgat 36

210> 43

211> 33

<212> DNA

213> Artificial

(220>
{223> primer

400> 43
cgegtegact taagtccegt acaggcccag agt 33

210> 44
Q11> 36
<212> DNA
<213>  Artificial

220>
223> primer



gogggeggcc gctcagtacg cctottettc gtagtc36 <210> 58 <211> 39 <212> DNA <213>
Artificial <220> <223> primer <400> 58 cgcgtcgacg ccaccat gca gcagagagga
gcagct gga39 <210> 59 <211> 36 <212> DNA <213> Artificial <220> <223> pri mer
<400> 59 gegggcggcc gctcaatatg tctcttcata gtctga36

33

<400> 44
gegeggoggee geteatotgt aatattgect cigtgt 36

<210> 46
Q> 24
<212> DNA
213> Artificial

<220>
<223> primer

<400> 45
tgtgaatact acagaaaagc atcc 24

210> 46
Q1> 24
<212> DNA
213> Artificial

220>
223> primer

<400> 46
tccaceigeg gteactegtac coot 24

210> 47

2 24

<212> DNA

213> Artificial

220>
223> primer

<400> 47
cttetegeac tgcagagtca cect 24

210> 48

211> 24

<212> DNA

<213> Artificial

220>
<223> primer



<400>

34

48

ggagagtaca cctgtgaata ctac

210>
<2t
2N
<213

<2205
<223>

<4007

49

24

ONA
Artificial

primer

49

tgtgaatact acagaaaagc atcc

<2100
211>
AV
213

<2205
<223>

<400>

50

24

DNA
Artificial

primer

50

tccacctgeg gtcactgtac cect

<2100
Q1
Q12>
<213

<2200
223>

<400>

51

39

DNA
Artificial

primer

51

cgogtegacg ccaccatgat cootaagetg ctticeote

Q210
(AR
AV
Qi1

<220>
Q23>

52

35

DNA
Artificial

primer

24

24

24

39



35

400> 52
cgegegeeceg cctagegeat getacectite geage 35

<2105 63

211> 36

<212> DNA

213> Artificial

<220>
{223> primer

<400> 53
gogggegges goacccageg agtagtteet cgatsgt 36

Q210> 54
281> 20
212> DNA
213> Artificial

Q207
223> primer

<400> 54
cagciggeaa gaggaacagt 20

210> 55

21> 20

<212> DNA

213> Artificial

220>
{223> primer

<400> 55
gageategge acttatotco 20

210> 56
211> 39
<212> DNA
213> Artificial

{220%
223> primer



<400>

36

b6

cgogtegacg ccaccatgea gotgecaaga ggaacagta

<210
<21
LU
Q2

<2205
223>

<400>

57

36

DNA
Artificial

primer

57

gegeecgeee getcagtacg cotetteite gtagic

210>
QI
2N
<2135

<2207
<223

<400>

58

39

DNA
Artificial

primer

58

cgogtegacyg ccaccatgea geagagagga goagetgga

<210
<21
Q12>
Q1P

<220>
<2237

<400>

59

36

DNA
Artificial

primer

59

gogggoggoc gotcaatatg tetcttcata gtotga

38

39

36



