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| MMUNE DI SEASES 5 Technical Field The present invention relates tq QF\E\%ZUU%
pHar maceuti cal composition conprising a gubstance having an activity I C
nodul at es bi ol ogical activity of AILIM (activation inducible |ynphocyte

nggfr\rg'(lj"ll{l ?gg{ ?lgggl e’(Egll"(la' Zgln: ?grggﬁt I Xflcés 10 (i nducible costi m.““m\\“\\\“\\\“\m\\\“\\““\

N"8F4"), especially a signal transduction nediated by the AILIM . .
Specifically, the present inventi orPEr%qFa%Pe%fébg a pharmaceutical conpSsrtion
conprising a substance having an activity which nodul ates (for exanple,
inhibits) proliferation of AlLLMexpressi nﬂ gigl%és or 15 nodul at es $ for

exanple , i ﬁh.%ﬁ%@ﬁ%f& i GREERS T&N QHN%XW%E,DW@% E3ron Y,
or interleukin 4) by AILI Mexpressing cells. Mre specifically the present
i nveptign relates to (1) a pharmaceutical conposition for preventing,
treati ngg‘—%ﬂ&éép-%ﬁ%d,e ¢S of arthrosis (for exanple, rheumatoid arthritis;
RA, osteoarthrild pre2@n®Alnvér}ian phel abeetidc @aphaomposutienlf @mposition
preventin t.reating, .or. prophylaxis_of_infla 1.0 fqr .exanpl e .
hepat ¢ I GPisihe Brayedter BAvEns BB T Fore PO ek, BRarAS L of e ot oah
pr ophyl adtsivaftygpdf ATVEM s{ec thiost t iceadhidare ipGeHl ymphbdrgne jmumdhodel stsry
host di sease / ' n L 168CL-0! -0 RY i tr | ant.ati f
2t ssudtan e oy ghrer Ty W bh e ae e SSEERRRT SRt U e erS
propBy| ajirglwfibileunetimspense "tar §§&ded ,byspacial by gnsagnadetramsduction

aut oant | ( qrml t production of an anti body against the
ant i gen,n%?ellaléeg (ﬁ?fera?roan'product ion of a cytokine). 30 Background Art -A

living body ofSpesifilcalias thepreseaspimeen tyct ered atiest terabhaiosa et tibgehi ¢
T <" ) BRI L UaRe DALY panetabeBi e gan do ol et e o, et
ne of tfem iexagdilleed inhibigls)i pronéircspdnneoSAELEearPaRGEhRY aehls red
| MUpe LRIPANSE SYEL LBk ke ef, qrrmarbiitss)aﬂrsaﬁ&u%%ﬁ@egeekiﬂbcméﬂme,
phagocyt osi s by phagocytes | ~~~~~~~ W n1l4FEB?2003?2

interferon ¥, or interleukin 4) by AILIM-expressing cells.

More specifically the present invention relates to (1) a
pharmaceutical composition for preventing, treating, or prophylaxis
of arthrosis (for example, rheumatoid arthritis; RA, osteocarthritis:

20 oa), (2) a pharmaceutical composition for preventing, treating, or
prophylaxis of inflammation (for example, hepatitis), (3) a
pharmaceutical composition for preventing, treating, or prophylaxis
of graft versus host reaction (GVH reaction), graft versus host disease
(GVHD) , or immune rejection accompanying transplantation of a tissue

25 or organ, (4) a pharmaceutical composition for preventing or
prophylaxis of immune response triggered by an foreign antigen or
autoantigen (for example, the production of an antibody against the

antigen, cell proliferation, production of a cytokine).

30 Background Art

Alivingbody of mammals has immune response systems that excludes
pathogenic microorganisms (viruses, bacteria, parasites, etc.) or
foreign bodies (both are called “antigen” in the following) that have
invaded the livingbody. Oneof themis callednatural immune response

35 system, another acquired immune response system. The former is an

exclusion mechanism comprising phagocytosis by phagocytes
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(pol ynor phonucl ear | eukocyt es, nonocyt es, macr ophages, etc.), attack by natural
Killer (NK) cells, and non-specific recognition such as opsoni zatibé Fép 2003
~antigen by conplenents . The latter, acgquired i mune response system is an
excl usi on nmechani sm by | ynphocytes (maifily, 5 T cells and B cells) that
acquired the specificity to the antigen (nanely, activated |ynphocytes). B
cells that acquired antigen specificity attack the antigen existing outside
of the cells through production of antibodies specific to the antigen . T
cells tmﬁblqunpheduaheage@uﬁmamﬂéﬂnmanQﬁue$ymaacbphaged'Etnﬂ»s?taaek
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recogni tion ce Is t he ant’ presented by antigen- presentlng
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anti gen roug I nding themto major histoconpatibility conp 26
cel | s rerbivenypet il et gnalnamsd Yac Bickdvededof edklek|aze (Céla%écfd@& tR6R of

spe figbiydrby¥ E@EQQ“&EH”8y£8€oﬁi@0§5é8ﬂ1§m(I:QEB‘EORI‘L@SQ Fﬁo@yte, CTL) .
antigen-presenting cells through a conpl ex between T 25 ce rece torlchR)

and CD3ThahiedeRT thtﬁgeswleﬁe @i fEeEeBEiehe R B ABMDE £0¢ § PERARDS

conpl exys dHomeysdied hanke B/eg@%o?{oﬁﬁé&a(nffﬁéé@t&ibﬂ&ﬁaf@ﬂng Wighaphabeagteannot
activate T cells sufficiently apd | ead responsi veness _ or

aner gy, T8® 13atet n& TS PELRSK HOtUF e e%?‘ﬁ %FPHuFat‘?fbﬁysﬁﬁF%SI"sa
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to activated, tgo he differe e antigen specific T cell clones,
dﬁeo bETBROFY er§?885h?n Bpoﬂéﬂ'gz g?gggﬂ' cells are inactivated due to no
productl on OlethZaa@dlsﬂﬁhoﬁndfn@ntﬂdgéndspesnﬁmc1b|§mai{y1' thelact(namelygn of
T cells_agco pr.oduct.i_a cyty ki ne equ t he
secondaf§ %V@ é?nf%Fb%vﬁ% )he F it J‘s‘_’Itgencyal qﬁtou& h%‘fz%lg?%ﬁzllbn 5 Ig'xhgﬁ
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cells sone e nechani sm of the secohdary sig
t ransni $¥HE6h- be”t VRN g qRdirp REERIh ¢ ia s e qwﬁmneefsﬁeﬁ §61%Fs

cells hg&? NG Bt 1RGP £ &l g et 8G: y )NbY et d gn 54 14k %ﬁe%ﬂ:é@ésé‘&i ha¥egens

reveal ed that an inportant factor for the_secondary signal transm ssion is
the int BFEEERBACOPY COPBLPaRsBrAERRHITE4ES T84 h5PUGh3a3RPMRLRY, PRAFERY £ a

celds SUE&ﬂeraetE_iseeke ecxm e55@ IR 41 i gn Texeadd Sn@rsh e r@eldes o fwithl
CD80 (al so_nane BB1, or B7/BBl), which is a cell surface

nnlecul@ee%pW§§§§an8n SRéﬁpﬁgéﬂmB}S§entlng cel I s (macrophages, nonocytes,
dfandrl ti cI f:el Hét%veﬁéﬁ )théd MH/ICLDGD&Q:_ ngsll exo-ninedieck &Y - IZTilxnaWOS;Ltlg‘nbﬂ.Chlbﬁe
al so a ce ur i gen-presen ells (name
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y ocyte ass ted ti CILA-4 whose. i u 0]
be%ha c&gye en enrge gﬂ e secén élF? srllalr?al P i ﬁ%@ﬁ:;%ﬁ%&go (Bi/?fi gpn&ts
CD86 ( Bﬂeaeséaamcyc T cellll sadhies iaart ivartadght ¢ be @ﬁ@mhﬁt@mthw@lgen
mol ecul I a rt I e f ely
ncti vat SBRoBY LEnd SEERnGRoTRE A ] Se o et SRS B obailpheray,
cel | acfi caflenaby uhamtnaa&&dssluentof nohproductdany ofi ghal2 amdolsued and
| east t n 6ozt q__ecggﬁ f -4
expr ess%nag%ﬁl C ‘HQP?% \%ﬁt%l%gh%ngcgﬁggtglﬁgggnt gr'gg%?elgin@% anq'eﬁ'yA
i Nt acprcodubeumenfcwmmaﬁa @mh)/@% 2 requires the secondary signal

following the first signal through TcR/CD3 complex. This secondary



CD28 is known to be a costinulator nolecule transmtting the 30 se&éﬁ&ﬂﬂ%3
signal (costimulatory signal) required for the activation of T cells and
for the avoi dance of anergy. The second%{y signal transmtted by binding
this nolecule to costinulator nol ecul es,” CDB0 (B7-1) and CD86 (B7-2), on
antigen-presenting cells (cell adhesion through the binding between these
nol ecul es), stabilizes nRNA of 35 Thl-type cytoki nes and consequently
pronotes production by T cells of a | arge amount of Thl-type cytokines such
as | L-2sigreN yis @ed IENFCOstimilateEy 20@had .The expression of CTLA-4- is

i nduced by the PEM‘QV eéég&'éltﬁf%';%@ogd%%gl QEQHQD @cﬁ/tgg%smiacngttbﬁt the
expression is also enhanced by the secondary |gnaaf ransm tted by t?’ue
bi ndi ng deetlwe by ¢preracgiaps@cell adhpeing) revbhlmeletate TR her ridean WHC

t hese sign 4 il bldqqTs C u L i i,S I
the act io%aﬁ%nl%w%e%ﬁﬂ%{}j tb(jﬁée:L %%Cgﬂ#]gg?gﬁ sflﬂs%gleﬂtl?g’plg %hte £ e %%3% c%rz%// oo
Hume? CoESdeF @TLheX ekl sypéaregl yEob? se6PRSarcsantd 2¢el @s CRLGRSr &f e

44 kD ang14hah0 243 Ath) eRPecidiRloes B &avg an i mmunogl obulin-lTike
dormai n, bel ongéto t ié i munogl obul i n superfam |y, 10 and have both function

as a cell adhéditbeusd somee PaFF Pindheomesdanismyed thearrafaidasy ioiead e.

Human  Clp23 nfs@fifEh 13 9eRdielRr aWkt Bea-gradbhitdagheadl white GhihdepidsStsuas a
nononer. Both CD28 and CTLA-4 genes are located at "2q33" ‘'on human
chr onos e Tas¢llechaye its & sthRGRss st cigded e é'rb(?r?di?éeld Budigoute (Br

exobhs. !ﬂwi%n @?e?ﬁlaéduﬂ ﬁéﬁ- éf;a&glp@&rﬂa@&e@é&tﬁog@f\dthB s@_@idoﬂﬁlaagzi GSi.gnal
respectively, .including the |eader sequences, and _am no ac onol o
bet veen FERERITS 5367 & S0HE HE SRl oy (858 (B CCRBRSH d opdd B2,
a]p]g CD8©.(BBZ.n%)i.ﬁieﬁ)hr%ﬂcgnﬁis%Ccelﬂbﬁrﬂadﬂ@&n@b@uflé%iﬂf%sﬁ@ nHiHly on
affinity to_hot 0 li gands CD28. .1t S en el ucidated t t am no
acid seéu&r‘?&g Ss ttﬁ’r}%g‘ls' lﬂ?’ggng (oL 'FﬁﬂqaébPrafL o-nlgrnlﬁa-dT%ﬂ)"('j'L " (??s'e or
t hr ough gariemal) ,speciiesh i sisnpart atélior stlred alviendinngl exfuXP?28eapde€iA- 4 dro
CD8Px (BT~ %). ontt f;_ass n:;1CI.§,10 l?:eﬁﬁ rzggrted léhat, I\!@en 0%8 is s irr,gigtcee ,lsPI 3
ki naze CPHodSRortsSi Tt d& BRI ASs &P IR ISR 6T WREY WFT h IHE s ’
phosphorylcat edntly washnEDBési(dleoi namegaBli+al oseBuénceiMMNMs also a cell
(Tyr - Met; Ash- . 1é : [ nt in .
intr ace%luél%gflggﬁé%gfgg?%%n?}%oekp%ﬁeoug Ji%%%'@)%x W@%?gét%‘%ie)i addbsion
Fur t her riyreught thasoeding dedvesd thase@ileduigsh. h¥floreosmyuehtehas been
represented Dyean iy’ ORFEL Yot dYK M@l - LySs ML) s od Nl Scglotytic T
cyto Iasn?c reéafnon gh’d 'gﬂgtg, 3 terl\ébl{ea} ng sti n%ﬁlaet ed,QJS% gss_o%?g?e t%\/lath
this sedyERESCYCE2BS $ 8C 8 pr@ sadd aspeti (ATE 1Y) i whong rupyess iandipdtipiahtal
bl ood Tieabhd %nr@@l@eqr&éfiénwnsw epeesk shesd A cabhuil N, 8et vl 8fsd G815
(Cel |l Engineeri n(%: SUPPLEMENT, "Handbook of Adhesion Ml ecule", 35 Shuj
unsha , 3pf CP§6318622( {namedy)y ceipjdheppon ahrengly the Hadingdrtaeen
Medi ci nehSWRPhENVENTL esBl @186 BNeEsTehMkbOFeaNt FHTRINA Yhe YadASEion of
pp. 94- 9% ...1 4 FEB 2003 ,
cell activation by the secondary signal. 1In other words, the
25 regulation of T cell activation by the transmission of the secondary
signal involves at least the interaction between CD28 and CD80/CD8é6,
the enhancement of CTLA-4 expression, which is thought to depend on
the interaction, and the interaction between CTLA-4 and CD80/CD86.
CD28 is known to be a costimulator molecule transmitting the
30 secondary signal (costimulatory signal) required for the activation
of T cells and for the avoidance of anergy. The secondary signal
transmitted by binding this molecule to costimulator molecules, CD8O
(B7-1) and CD86 (B7-2), on antigen-presenting cells (cell adhesion
through the binding between these molecules), stabilizes mRNA of
35 Thl-type cytokines and consequently promotes production by T cells

of a large amount of Thl-type cytokines such as IL-2, IFNY, and TNFO.



5 (1995) Experi nment al Medi ci ne: SUPPLEIVENT "Bl OSCI ENCE Term Li brary,

Intracel lular Signal Transduction", Yodosha, pp.58-59 (1997);: Ni horl /RF s H6)
Vol.55, No.6, pp.215-220 (1997)). In the regul ation of T cell function (the
activation and the 5 inhibition of functfon of T cells), the inportance of
interactions anong nultiple nolecules such as costinul ator nol ecul es (CD28,
CD80 (B7-1), CD86 (B7-2), etc.) and CTLA-4, which cooperates with them (in
ot her words, cell adhesion through the binding between these nol ecul es) has
t hus becthe expgeissédn afCTIA <t hasihdweedbywahatneimann signed thansmitted
relatio t-he d S t 0%,

di seasers]agLL %gmgg?:&r?g "t gdﬁ}{neg'(té# ggsgﬁgﬁejé%%ﬁ%%e%ﬁ QHCEHAQ} ?Iggcr %&%&gry
above, aﬂxmﬂgﬁr@msmtrtgidbbﬂyﬂm:hlml@g betweaen HlZ andnbh@0 r esiloAsesirg em
against AMJOEDP RAl cRLE-F UK LOdngs el 01 bAg1 LI 0O ROGY il o depf SO
has i_nmmunol ogi cal erance so as to show no I mune response against I1ts
own €0 thrauwbaﬁhngeqaentra:fy tmﬁhm@gimtl@@pér%%bl%g@m FUPRaZ Ty
SOMe reasthal mrﬁp@m tepidie autoantigen occurs,

autoantigen-reactive T cells are I nduced by the sane mschanl sm as nentioned
above to fall Huma» §5RSr anf Gl S RDAI T Bl VARPTRHSI0F YBAE6i Rdsreular

di seasesy@fgh€aused. 440 Yo pides1Weds3 skficerBgpeasti fuh 3t €d paRh Ave an
presenting cells (APC) in normal tissues do not, express _caqstimulatory,

nol ecul és““%ﬁé?glt%}rW%?QF@W@P%QW%’?%?SWQ@%M suRetfamble in

t he 10nr esRONT ML RIS Fulctiloh BRI At aeNli FHHBELBEI A8l ebQl 6r aREerENEPidA as
autoantigen-reactive T cel]s, which reacts with autoantigen, exist. 25 It

has beerf iﬂg@&%e’ﬂrqwl?%%{bﬁmﬁ?uﬁate of immunity, nore -
aut oanti gen-r QﬁﬁrtanIED'fB]?ﬁd)J:xﬁs & nomaamakewhﬂule aﬂsﬁbﬂﬁﬁ%boﬁmi&eMA—4
cont i nuous, expr essi on of cos ules to ther cause, "
ool s o i hefar oo B ol G Bt FEALE B s art el 61w aa b
various ¢ rutzy rhteenclicsensesi MY Cfodul abusg theohbaosel, sah@naoé composed
costinmul ry _signals or .exa t he v.e- jrent i onedsi gnal _tr.ansni.s n
ot don Shshe A FSons cosfiitbEDeg, e A1 S0RRRLAR%  ARN2AS
at t enpt $nhlame anmtisyerespactiizel:lyi mrdelna:hlng ltbenkeddear saqpfertdes ,Tandldmino

activati o e t ory nol ecul es and the
rml[{ﬁ 0 é)eeﬁwﬁ? S, cel %5@4

rel at ed rm ecu er vvor 1 on through the binding
bet ween t hese The édghadp. fox HEI28 andACTHEB-Z@X3F €DEAK (BWnl hairst GP8§ (B~ Dle

Vol vedf Bkl S IRGhaN SToBRCEAY adh. PSS BIVEMATE Ay o poch

successf entl i solated a nove ne sur ecul e
der Ped Fiarndmasati2 8 hunkth hasobeen Sl qigiatasbibagetle anine poldcse@uiswieh

transm ts fhie o SeCOnGapys g(@ét-('?ymd%@l@fé'-s'hgﬂ)a)') c@,%%%mrdy fiF ot e

activation of_ |ynphocytes, for exanple controls the function

of the Fdtimak e?PGP%q%?ndci/tJé@mf'%ﬁfm’ex%ﬁﬁ)l@e a‘?:’t‘f“?ﬂa@%d"ﬁ' C7 8 s2nd CTRAKS nEP

with thesggnab-1)n the el s8men aépbﬂtéaecrfeb@vaheﬁtﬁm aRds t {rhl¥xtdeq and
desi gnat ed the nol eful e "JTT- (Unexam ned 10 PubI |§hed

Japanes€ Patlehas§pfP 1&%1??16‘13”69?*5&‘1%03 FIéF‘%fJZ@@@@‘ WRFSHBRe  h
| 260! qho spitleyils t D, |ty fi® ivle STe s3AGAR) . ﬂiheaprpseﬂiannveeaqaéﬁcéat‘emnm

change t n f these ol l.es_t | L] tivation induci
" yrohocy e S Sk oy ROPECEPE) REF G At LA Pl DYoL RBnE EQbArLn
I nvent orisyt#taee flol e sipgAsl kooahedyeshas lnhenuajmqwmsd abom" t drt suaiowes .
nol ecul I 1 AILIMhsthefoIIo "CD 28" eII
surface%nlgtélce%meéro%’ ltryrrp%(;;}%y?ré r?%orr%gﬁ%f rEI'JL‘]%% aLfVlsv\% %Strasrl%qﬁ?
cost i nmulrpores egitgathl bynpUYtevt ” f cramteiy ABYVHHL i @y ofvall tgtd-Met)nediat e:dtSJy
|ntg cel adhesi n i N I 0
| ynp ocy%ﬂoq#lor exczrifﬂ%%m%nggl f'}g?t élrc(])or??'rnée lt-'tlﬁl“h%unc ngﬁo é?o |a\1/€1 ed
| ynphocwytigsh ®uch sssyustt¢evat ed T- cel I s, working with the signal.
CDh28 isexpressedspecificallyinthymocytesandperipheralblood
T cells, and CTLA-4 is expressed specifically in activated T cells
(Cell Engineering: SUPPLEMENT, “Handbook of Adhesion Molecule”,
35 shujunsha, pp.93-102 (1994) ; ibid. pp.120-136; Experimental Medicine:

SUPPLEMENT, “BIO SCIENCE Term Library, Immunity”, Yodosha, pp.9%94-98
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1. 20 or nore am no acid residues including cystelne resi dues are hlg y
conserved. 25 2 . Proline repeating sequence "Pro-Pro-Pro (PPP) " £ S htBi 2803
as the Ilgand bi nding region, is conserved in the extracellular region. 3.
A-sequence "Tyr- Xaa- Xaa- Met (YxxM" (Xaa and x represents any am no aci d)
sequence essential as the signal transmtting region is conserved in the
cytoplasm c region 30 4. A location of the gene encoding nouse Al LIM
(mouse JTT-1 antigen) " on the nopuse chronpsones is same as those

for Tousk 9XEIDEEXBRRL M e bl Yedicine nSYRRLEMENT m‘a‘ﬁﬁ@rs%%EWF Teppdibaafy .

"CTLA-4' Iﬂ“@:\éld?élltdl%rf gRghhONTFREs@LERYoh N efSRIdHY ; aP agiesison1 9§ A LiMhon
(JTT-1 anti has the 35 ability of nedi ati ng cel [ul ar adhesi on between

t hynus @qsg"oanafq]y%otﬂoasst BRI 35E G n\irola Jcel |'s stinul ated bymi t ogen,

for exanple, InltzﬂaeFEBgaQQ%lZnCamAT é@llAfthﬂlMiénSlfl@@gédtwm%cﬁtthe
s. stimul at ed ?%Ibmto en such as ConA

| eas hynus, cel |l s S
ootk i B i o1 ot Ppoo Fam SaLE S ot U BT AR e P iy aha £ ons
peri pheraalory aadt3plynpboeytees mtdwmmlﬁmh&or( Ap1ABuaski hopiys AgED §Tst

ymphocy s i CHAGNUPI 5ol | FErati SRS ST Mo oty COTeRt St Fety 4 h Shem

nonocl on(aJn aftthemdgozam,i ns¢1l CO8dkhessont uhrngchEhQDBamdrmlgebeﬁWeErceiHease

whi ch recs he .first nal fron1 nti Ar cells ntia
forééhe R |V§Iesgn ?tF Cse]i)?g q:(qﬁo‘;ﬁf' nan% r?ﬂéﬁf'dil; E;cr
encéPhaltomidie tded a(tEAR)ship ddteeent eﬂw.eba,e ambrhemsueer |angi ati ssed s )aragaumst
ATTRVE S S s 5(% i)séa? éé)bf eh0F 24N 20 SN A ARLROCY oA

Al LI M ( et agklgen% % %a ugase # rane 8%B§ %%phr S Todel -
rat, the condﬁmdﬁsqxnbﬁdeboa&e@ltwﬂughahevnepmmdxﬂctimatdemtshqqnmnﬁd
and char r &P n e gr.oup
of Kr ooianal SEELARRTBLUTER Bafhisy bt  LOPLARE e g WARL IS bl

| COS (i rrdngeilsiva ngo$adivul @teert)) ,orlmmsmmaﬁmmmlmcedul@kerwq_a Mo as
deryyed u I i € F4 A

pp. %%3 %E?%gmljgglg@ Vn‘lggig/élgef%w %Ja%aqﬁ%tg g%e%ﬁsﬁi%%%%or% %ﬁclﬁen,&l LIM
(al t er ndth WEPynokoghsal éelerewﬁlbmk@énwn ByT¥opeAifd gdh 1MnEos TesRome™ )
. and i t% Bhal 99L6aht { YO td QNS AN Q) Al 1 ﬂ%avaﬁlh,éivxeeewg Mq:{m}cé@en
revealed in details ye On the other han novel nol ecul es cel

B7RP- 1, b@ 5heofane @%fmw é‘-lsem%ﬁéPHGiﬁe%P%‘ée &9 |f§&ndlpﬁ9e¢%‘ﬂ%1 \nttaﬁ-e

this 30 o@0Siima: 18yOr nldr }RScS %ﬁlﬂ&n@tﬁiﬂee AlddMdnve-deanmdgentified very
recggtly(hbture Vb% 402, No. 6763, 827 1999; Nature Medicine, Vol

pp. 1365- 28B8T " » $in RBF&&;}mu\lféfefﬁantbge&6‘5%‘*%%‘5"7“‘%’(%11s
Curr. Bilec) Vﬁln&ﬁmalktfhsﬁﬁb3ﬁ3ﬂ3&6exﬁ999k costimulatory molecules when

the immune system of a living body is normal, T cells are in the

unresponsiveness state to maintain immunological tolerance even if
autoantigen-reactive T cells, which reacts with autoantigen, exist.
25 It has been suggested that in abnormal state of immunity, more
autoantigen-reactive T cells are activated due to abnormal excess
and continuous expression of costimulatory molecules to thereby cause
autoimmune diseases.
From such viewpoints recently, many attempts to treat various
30 autoimmune diseases by modulating the transmission of costimulatory
signals, for example, the above-mentioned signal transmission between
CD28/CTLA-4 and CD80/CD86, are proposed.
The results of such attempts have not yet clarified in detail
the mechanism of the T cell activation by interaction between
35 costimulatory molecules and the related molecules (in other words,

cell adhesion through the binding between these molecules). Other



The identification of these two kinds of novel nolecules, nanely 35 AILIM
(1C0s) and B7RP-1 (B7h, G50, LICOS) , as the signal transducti on pelt4hﬁlﬁ}y2[]03
for the costinmulatory signal essential fpr the above activation 14 FED
2003 s of |ynphocytes such as T cells, and the control of the function of
activated T cells, reveal ed that there is the novel third pat hway by the

i nteraction betvveen AILIM (1COS) and B7RP-1 (B7h, G50, LICOS) , besides
the known first and second signal pathways which are already 5 known

t r ansdusnkaevramniac e sweay CR28irarml GRS Bhily nealB86L$mB7-2) , and that
bet ween CTLA4 Fﬁ;& qu,o - /

functions.of these T Veﬁ:%%oﬁégaﬁgg, §tﬁﬁéﬁga%t?§%g%§%o s£\?f]f€ O#]ocy%ed
such as andkesokatedannyel ekl nhmbdasesunhscanylectimdprivadfapmmamnals
the nol e %tf'a% gl%glstehﬁngloréa aéér%‘ﬁﬁ'éf’e@eéé’v%eﬂlo Q%u@%vﬁbléhgf@énsmlts the
transductl on an i seases are In progress. D sc osure 0 [ nvent i on
SpecPfi c&dopdagy sbgnattiadcowtin 'fpﬁléiééﬁgnﬁﬂv)/é’mqetﬁ?ary fortbpcgtinmtion

bi ol ogi ca M{gﬁd Of Adre vl amop ecdil s AldddV SNl Berace fﬁrk@u&P?oé%

and "CTLA-4 as ‘a rml ecul e which transmt's the secondary sig

(cost i mihg BFGIERGREIJYRRRQAN 2T £FOF SFRIREE | PatisRtET Tﬁﬁiﬂo%ybgsw%mg as

T cel | syiandenbiGh rFé-'ant 'iﬁ'@né RembURehh &P % sOin add ¥BLOE ‘*WOQMHGSCTLM'h
as activated T cel , by worKki ng vvlth t he signal ;

20 to re
rel ati off¥d E§SB€F\E§§HI ttll?€ BRpPEYLPONISE Al EFFAIﬁﬁH"d?Ee‘é%%%“ an@?%"?ﬂ?b"\‘ﬁ‘ae
g_ neo hO@Lﬁld.saldﬂ’laJﬁp&tﬁﬁééC@Iat\@iﬂtChAlblﬂi\.’;.?atléﬂ? (%[wgljll\)ﬂom@nt H@% :im—zt/sastggous
i seases pendent on the_expression pattern o or iC ea
di seasegmg&/gé%tlrs(til | 3y tﬁé’“‘gﬁ’%}%@}’caﬁoﬁuﬁgtl ORs lof Belm 'M%% Vg t
nedi cal parGephaifwetbirgal afeirhedsngs £hé alarexahkBeseamdldguseshtaamrow
nmol ecul ar cor;r"pound and, an alntl bod . The present !B vent ors have studied

the bi ol G2 Fiit (i 6HHRE R GV TR 1 R FRHPPETET £ or
AlLIMin vari cmsbnrcetﬂae stthd:.eel &ty otBAI @ﬁemmmemwtrénet@x@r emleonfmlfld\hlﬂ@w

and i sease: flnd he fao ow & |n addi ti an

Know edg(e ob éjafotb S0 acq eq? n‘btt & Hresen ??Jvee%‘f t}‘en?]lt}f In T
cells of(li)heItLlIyln’ass bhe ﬁcblldmelmgrmhnnlhltr&sues:h n‘c@ aér'nak celsesusiaang
expr essi t er v i a ich
st rongl y%gxguels?ggosfb\éé con i TTh nfgoq:t h%%@??lre; | ati on \/\‘"}e%'rfh{;etfﬁaeﬂénﬁtw;I &
expr essicorsimul ademy asgnal Harexireedsfon tdfe @DQBva‘al% O(fo'EceﬂrﬂlBatmd,&ated
mol ecul geLeased t S ngre I r

t hynmus ?grlgveé T ceP?ér %%%e(ls%sr?o%&sﬁ&f%l %Léng CD%?EM QR?EHESj{BZD.LOé(%dlse
sho#Rd &dv ér éérmﬁﬁ@icﬁgest éﬁpésexamp@:m fegative doBchegenivel I the | Bingtion
expr essio¥n Qft iRRIdNen IHMAYs CIXR&Emass ahserwatda I deCad | syderivgd, f0m
nor mal nmouse thynus, the expression of CD28 is the highest in CD4-positive
CD8- positi®vé1B™&di-| s, and the expression in 5 CD4-negative CD8-positive T
cells,or CD4- IQOSQDI ¥e hd¥Be negald W itekrks ivhieehi RXPEALRRCEPstEEne residues
follown ceI I u r differentjation waslowered. In contrast, in normal nouse
t hynus é&elS EPYESST of AlLIMwas only slightly detected in
CD42posi t i ve CD8P posi fiereple el $ s ehulen cleh®r hio gbr 8xPr € STF) “asstayndlids

oD4- neg%thlevfiganapgfﬁéiﬁ/g r-le-eg:x.olnI Sis conserved in the extracellular region.

3. A sequence “Tyr-Xaa-—-Xaa-Met (¥xxM)” (Xaa and X represents
any amino acid) sequence essential as the signal transmitting region
is conserved in the cytoplasmic region.

30 4. A location of the gene encoding “mouse AILIM (mouse JTT-1
antigen)” on the mouse chromosomes is “1C3”, same as those for mouse
“CD28” and “CTLA-4".

(2) In the same manner as in “CD28” and “CTLA-4” having the function
mediating intercellular adhesion, “AILIM (JTT-1 antigen)” has the

35 ability of mediating cellular adhesion between thymus cells and
lymphoblast cells and thymoma cells stimulatedbymitogen, for example,



10 or CD4-positive CDB-negative T cells which experienced the follow h&
cellular differentiation. The expression of AILIMin normal nouse t hy mk€£B72003
cells differs fromthat of CD28 in the welatlonshlp not only with CD3
expression, but also with those of CD4 and CD8. (I1) The expression of
AILIMin T cells in spleen and | ynph nodes 15 which are ones of the nornal
nmouse | ynphoid tissues is little in conparison with the expression in the
nouse thynus derived T cells, and the expression of AILIMis found in a

very sn@bmAnunber of CD4-positive T cells (about 1 to 3 percent of

CD4- posi t .ﬁzﬁzﬁ% étﬁghéh%’ {E ?é’ééi’g& fé&é?sﬁl ‘EH LA M Rpiedd N
T cells m)nonuc ear derived fromliver tissues 1n the nouse
hepat i t ce¢lasdeltimidaded by adrbogiest siakgap. Comdes iggited Fadivadhahlastes)

and LPS EhihROpolygaceahiid@edNe SXRRSHIAR ¢ Sc@itlrs%”e' Bbe*h%%rrdln blood
conmparison wi'th CD4-positive cells dérived fromnornal fouse spleen or T

cel 13 déyMpE@cHites. | @Rch thygemaoselid). | n peri pheral bl ood derived cells
froma naymahnheaht MYoR§" S8Gai A0St RILA LI MPRS tiMk i« Q;?d)s emGlAA-Roslity ve
CD8-negative cells, and nost AlLIMpositive cells are cells.” In the B

cel | s derPdéderasdmspetiUfifey alPHT EREHIL a PHPFRI hEBPhAGYBEFs0ARdt h&igher

eXpreSSbQBlfiffe@aHan' isahﬁeuébligﬁ#ﬂ Yo ORLEV ey WhK A nldhdQidHall ia¥tSody
infiltrating T cells in sgnowa I froma rheumatoid arthritis (RA)

id

pati ent 2@EDESFoSPE| Gengte PF%nga'ﬁaR?fﬂ;" neofaR 9% @RI T SellihabdiGhy SSSedyest
Al L1 | gnhleound sto Jagyrsd 19Nt Fdif 2t t Ygbhh IhLé s éite COHPBEL SONeWkbRtIagelfloy ithe
peri pheral bl ood framthe jrame patlent and T cells in the peripheral blood
froma AGEAYPE387N8I Th¢SdeSson. (V1) In CD4-positive T cells in synovial -
fluid frem aheosbﬁﬂﬁtibﬁl of Se:;pé,rﬁn]gnfalB 20&r g i (eﬁlﬂ%)eppﬁicﬁrl’j,iel:lﬂl% r@amy of
Al LI M posi tive cells. is significant increased. The rat

A LI M posi AVECRT |8 ardBier §RPFIanar, Tind cRoaiesh. pELIM VT
cells fnarapeagr.essi ve system c sclerosis (PSS) patient. 5 (VIl) The

i nc{geas ey si on oOf LIMis_observed.in the d_frqom
Iyrr% ggl)l gug S FPBL R RGTF £ PR TR TR A T TR F%@H%ﬂno@#gr R Ien
anti - CDa ga]mmd:mdya,r Easensnt alemb raneCHEME) ), neph PMAL § ploaieiataty thetcainelition
acetate lgvltlg%egam mum expression of AILIMis confirned about 12 hours

after t atton. The high expression 10 of AILIMis confirned 24
hours or Iongéiftatt shet hépgtrltrmlfattih@n idend ifheagipne agidochiag ardiemtigiatddnat

the sa sEyen f mu i V4l
act i vaﬂgﬁég Smangge???ﬁ ngk{bo%é%szé ﬁgb?%ﬁﬁ-&%os:t?%v ouﬁg 4t I%r(fﬁ'yzek et
corGospii \hsasrreép rgyd\mn%lmtaﬁacaibh@@ ﬁéraemo)\eguﬂ,/mrsamﬁdghws | (3-ngsriddsed

about 8:Baukguakier)t Be SFaMULAL Il%ntll@ahu %aera%mep her alr1hhvoed :G&ldss £ e
ression of AILIMis also induce he stinmulation Wth either of

hi gh e
AnC1 - COBUEARY DBy HM TR LA ERR SRAHSEIGE L of VTS OEP lritd bodp A~ 266,
anti - CD289ant nggylsesg) Constitutive expression of AILIMis observed in

the T-cell I|ne 20_whi ch _haye the roperty of Th2 type_cytokine praduction
(for exanple, Xoth%ééﬁvecﬁigﬂ?ee% ¥, Or)éEFiLFHOé’%p%@%gi%rﬁlﬁetrWé&V@ém
i 25 i saasehi ghma& aﬁthgghemm@aﬁbegexpuesw astr 0F 4€DAhd (X blargiceal | s

d df t T cell red
from pefBRer AP=nRBaEr hoLRBPHAP HEGR L BY= TRF SOl met Haf RA% Py S S8 it o
coat ed dethihet e@nti - Al LI M anti body and anti-CD3 anti body constituting the

present inven{jho%re tﬁ%l{c?x 21 OLOV Eyrgoof a8 s ! eﬁlyéq #3|7h B7RPLR eC#S_(%)?ir)

IL-10 ) from aand pr0|fer ron of s are induc
When T tErps dericted afreone pes i pheedl ad oad,liggdndl ancerbytCogA Bltlor tRlA,

it EBE%QmHEa@oBk%?%ﬁgﬁiggl ty Pot é’ir}xtI'Ll'ﬂ g\WeaBééQOda/er?{‘:[dfaéﬁ'v

ant | y constitutl rese I nventl on, uction of a CYy1l OKI ne
the T c@bb@ntémdl\b@urqor\&l f&0at Non6dka, |maé€d8M| E99esNhturs Mehie.csalree

level agothe Gasq -of %@5'1@6 ﬁgpbs Hof iy @fgofa perl pher al, Bleaad, ¢57

sti mul at egi Cdn&o'ol:r)lgp int at e ‘coat 'i&% ﬁ boteh ti -6%%2 and
anti - CDgOQﬁmggyy_. Biol., Vol.10, No 6, pp.333-336, 2000).

The identification of these two kinds of novel molecules, namely

35 AILIM (ICOS) and B7RP-1 (B7h, GL50, LICOS), as the signal transduction

pathway for the costimulatory signal essential for the aboveactivation

use



(XI'1) Wwhen anti-AlLIMantibody constituting the present invention 1 4 FED
2003 mis added to the T cells in which T-cell response was tr'gger?gFgﬁZWH
culturing thyrmus cells and spl een cellsd sol ated from each nornmal sple

and normal thynus (adhesive cells are renoved fromeach) in the plate
coated with anti-CD3 anti body, production of a cytokine 5 [for exanple,
interferon 'y (IFN-"y), interleukin 4 (1L-4)] fromthe T cells is inhibited
and the proliferation of the T cells is inhibited. Mreover, the inhibition
of T-ceblf Agzpbasytby shehamsi TAtelMs anzi@otlye (¢mt@damﬂ ¢he Haniovan of
cyt oki ng i oy Qg%h' P el eere\ﬁJ'_%rda ) ﬂh% 2@%”‘%% 3>Qrelhet 3\%’&3%@&@}& n

of the antlb 'n cont Kas an | - I nste
of anti bxi thmaﬁﬁmb@dyontb@tﬂémwllﬂéfs HHE8S) |a@delﬁmtbd57@| 1 ERPAIUIETS)om

the resylt ;@b sUSHhOY AN f‘\lzls't'\/gﬁatééeéa{d 428513.0 \ég Wagal wnf\&hli\é@wm

constltutlng the present invention 1s admniste patitis node

ani nal kmw@e%rw%}mﬁmrspérchwgyﬁsewe%ﬁ@@S(q:rfbﬁPéﬁl Walér/ (FREKHBEY 2ind

LPS (11 pemokysaceakideh crihe Lngr eas9 qu7I£I}Py/ ioh Rlgoag7i)signi ficantly
i nhi bi ted dependently on the concentration of the anti body, and the

i ncrease of COPPEPEs| QR sihmibicdaaticrl dnmstieas X V)e%é?P‘éﬁ@t Mo quyes

anti bodyneorghitibhngohheolr 88eNmMbRYEPEEEN 20ch SagdM U StL! ah A this
arthritis nodel animl induced b adnlnlsterlng dead tubercule bacil] us,

paw sweltPifg COSSIBHILALOZN: By IRAHi Hredd ST Rde Pl JFhen Mote Ud®Sen g e of

t hel@nt |r'éQd}ta.oﬁ@ﬁlEhBetﬁééﬁ&§t@e ol isQdmapat2BBEE08th BnodhdldidSadSs are
significgantly inhibited. (XV) Wen anti-AlLIMantibody constituting the

present *PnPERBEERSi's 25 adnministered to a graft versus host di sease (GVHD).
nodel animal, the production of 1gG and I gE which are the products of graft

versus host .reactio H_reacti.on) is significantly inhibited, and the
increas§é§§&8&&éﬁk8§—gggaﬁﬂﬁgaié@ﬂ anti body, an indexfor autoantibody

val ence, is skgactiftanlly,iathobijeediva®f X ;)réﬂteft hntvenAl bh Msatd hedyeal
conggit t he pLesent i nvent i S nodel. ani nal i,

ot T pPoaacereR oF SRR aab Py ey S Peft B AE AT PR BB e
by sensP‘CD2|8r‘fgarshéé'pLAeel”bla@0al mélelcal(eSRBG)h asaashoteigre satogéary signal

d it f th
br oduct {505t iaASREEN T LSMD AT SRR a0 oh T pOERARRG RS 1T
si gni fi saebl yas rhi beléd. Frel ivibi ¢t oppteplectthes fungfeionhantt leattive tege

;ﬁf?bggyﬂgﬂq ?ttgrs' nQuc 1a§1 5850 0% ZL_[chEIié4 L9 wé%ﬁ/ﬂx% Jhap an 's:.?‘n]lallM

tutln resent i nvention i's dmnistéered to a
ani #@l ite lvm\r%aql gﬁéé@é—pm@ﬁl@is hﬁtm@nlfdweagasﬁgtlom@%ggifa\m dnd giigeases;

ant i gengninduc et Hy: $&Nal keAHdd NRKLE, phadthaa fdfielgn A dgeinhspl £l g9y ed
(itmedi ately or several days after the Sensitization), the increase of the

pr oduct FEKSoPPRF &MY HRayaagarsst 1975 NPORPERAGNE ORdiRMeREP§EAOR PRt LD
si gni fi e@NhlyIMNBE bk eeh (0ed 4 )tretd A ddd ay idatho3ignid I&fwumw@lﬂd@ﬂ S

cellular. proliferati of T cells in allogeni¢c mxed | ynpho e reac on
CMLR) 6oRERH B8 ST AT I B o LD ReR SR EBRe b A S G ok L

di f2%r emfomogmlalck)narcﬁ:ug&snhard@aem‘b mllewm&sdzémwum ahltﬂeazprae&e.miody)
invention is Eﬁer| as

_ _ _ ik qgggu ical fo qg% Ln varl reactions. in
Vivori nowni chEE ARSARR T ARVBF R R0 Ley Bt BT SisnarOLB YRR RN WhEFERAT 1
cells mammalian AILIM, the expression pattern for AILIM in various cells,
the relationships between the expression of AILIM and diseases to
findthe following knowledge inaddition to the above knowledge cbtained
30 so far, completing the present invention.
(I) In T cells of the thymus, one of the lymphoid tissues in a normal
mouse, strong expression of the AILIM was observed in the same way
asinthecellswhichstronglyexpressesCD3, confirmingthe correlation
between both expressions. In contrast, the expression of CD28, a
35 costimulatory molecule, decreased as the expression of CD3 increased.

In mouse normal thymus derived T cells, expressions of AILIM and CD28



1-5 medi ated by AILIMis involved (for exanple, cell proliferation of

Al LI M expressing cel | s, production of cyt oki ne(s) by Al LI M expressing &£eEB 3003
i mmune cytolysis or apoptosis of AlLI Msxpressi ng cells, and an activity in
i nduci ng anti body- dependent cellul ar cytotoxicity against AlLIMexpressing
cells) and/or as a pharmaceutical for 20 preventing sideration and/or
progressi on of various diseases in which the signal transduction nedi ated
by AILIMis involved and treating or prophylaxis of the diseases.

Speci f i shblpd adphas ewesuitig akatesposin it -gfegats ver 658ntegavénei Dieeddss,
Todu! Al ERLNE.Br ALl Bk EORCOLLALLLM. BPLES Sthgs CELL S IO Dlid 47 B3
pronotion) , or can noddl ate ?| AhT'BIr {1 on or prondtion) production of

cyt oki nderbyedlixdvk srpmed siqupethimuéi dtheerappeesiontad €B2®risVthehighest
interleukin - € Vafd ousy di ed di ty 0on i : b
vari ousg ys?‘g%oﬁﬁgglt%ﬁgngén@in nsﬁ%%sisrgnac%q?%dnsgﬁgt i %llﬁgrreéd{ﬂat eg Jl;e{/h ALl M
i s ithvoFPédnegatingyCRgwmms ioriye Bwaaitl 300t 8 4rmosdds vl Ceseega Bivesiedd st he
phar macgyt | nasidd R 18R, 5 D o4 Qv ety ; %p? Igosi s
(for exai#pLFgaér eumat (_)lécfi gr ?%ﬁ%ﬁr@lwlg\,égoé?%oarttfr%}ies?:g%%ﬁ In %g%%n%ﬁégﬁ
(for exdmpFenthephti inspormrifmoyee stieymostceleltt iUr (BuYessigmafaf Wdidds
host di ggaseh (DL h« 1/ BMPE-B2d 1i6] 8B LBHsE SHANSHE ALGOMPAR M Wel1s, but,.
transpl antation of "ti sSues or organ, i nmune resgpnse triggered by a foreign
ant i gentBr BRIRRERERT YR (a5t ToURUIpERPHORBIABIVE EEMRPRItiTR T cells,

pr oxyct 8-t fpEdt ¢ Desl - DRI flt e Tl 1 U8 Rh i8] bxpeel bheeatid thllowing
production_of cytokine ( s )c can_be inhibited, prevented and/or _treated.

I n addi FROALLIRReApREAPHBEEHEFEAR - coOMPRSTAR TS DFOR HeE Pridsdhtirs Nofedt MeWSCan
be appl tegmherT tdegatd ag reerpr opby | ne s o@f coP8 afbichiear¥1h 8l bAsHEp i it ba 1

whi ch var | ous gteroi ds are agBI i e(:iL as an. anti-infl ammtory. N%reover, tF‘{e
phar macBatfc 5P cEHBEEPERBR  oPUENB 5P ¥ IEROERL Pon “O4n 358 &581i ed for
treati ngIoy pheverpiregsibhf banpatamMy ih0Tdiceeasedin sl enarplde 1 yimphl addisi on
ac anﬁi_n various art rihti s (for. exanple, r eurrgtold arthri tills, le i
ost&oar VRFFEi 8F8 PRESMOT £ g%ty (T ?n&‘ﬂ&‘?\b vitaFufgpafi tisFie i

i nf | ammabtmparaseanpityi tige ig¥pacdd Dilen dinsehsemnoukaf thymas der boyelT dieddases,
intestipal, enteritis, nephriti Lnf l.anmat.i on accompanyi n mer.ul ar
nephr 1 ¢ 188 FHeCodn Sl o Srrall (ATRILRT, RECETRARY Dot OTELHREL o
pexi t onEPEt+ppshbtomehTt sl lsrydaxda .l ite, 3ceerbentisf (IftmowEtivon T gells.
post i sc . . Y i s N ; Ty
| ot £ T T ey B Db Lo BEA T 20 ob BB RP et FRPI L IrBR e el
anbr ganllblrderived foan bkier tatsarmein she(pewse aspetizd sahdde hiipduced
cont act bg,ypgdlg?ﬁmgmg_ lP?hfgczp%.@nu@ﬂggf&:%ﬁa&@é?%xfa'ﬁﬂwta [ $kisn

disease) , inflammation’in nultiple organ failure, mration after
oper at i 6hiBPPPITAREF2PTER) -and THE | BWRARSE ST Qft c drfpar®yi tReMElver indsdiear odns,

and aut gbapHResbAYPLRIicld-SposiPetid ialilsy aetth¢ Bl €88t nd ANEN AU d Sphlen
a

i nvention described 2~ fromthe following (1) to (32)_ (1) Use of
subst ant® RaGPhgsSafcaévedi f¥ornlypatl 8PARg a signal transduction medi ated

by ZTLTMcGor 14 e riyHe R0t b8 caf darceaRasd 11 OF dol aphe¥Ral iHWa1 HHe leirB@nor

prophyl axis of. arthrosis. (2) Thg use o gl), wherein the substance hc’-ﬁ. an

activi tJ°Ph 36 FARTHTPPRGTPVSI FPEFSL POR OGP APLPMTEYSr EOSTREIRSVE 6P Sn

i nhi bi t andgmpsodNTLIMApoéiaicyt oklDe Hye Al Lddl Bxpr eRsitie &ldedls( deribeduse

of (1) g{, {92}2}% lmﬂ@reé{;_ tj;e éytfgki ne _is iﬂt e%jcﬁron 'Y whigh is a cyt.okin

produced®B Freypee s R4 °h 2 PREBALDRFATAYWATERCT s B \PEKIGTE 15Pbfdced

by Th2 ngpeMTiseklso €ijghthg wvbseatedny one of (1) to (3) ( wherein the

ar th OS'(§)'§nr5]8'LJH%t ':'Lgs%ret tJn.El'ft:i.'l‘v?,?r:a‘l:ing T cells in synovial fluid from a
rheumatoid arthritis (RA) patient (CD4-positive T cells, and
CD4-negative cells), the expression of AILIM is found to be
significantly higher in comparison with T cells in peripheral blood
from the same patient and T cells in the peripheral blood from a normal

35 healthy person.

(VI) In CD4-positive T cells in synovial fluid from an osteoarthritis



1 4 F EO 2C03 i~ (5) The use of any one of (1) to (3) ( wherein the
arthrosis is osteoaxthritis. (6) The use of any one of (1) to (5) 1whq@qmm
thre substance is a protein substance. 7) The use of (6), wher ei n

t heprotei n substance is sel ected fronlt& group consisting o: a) an

anti body which binds to AILTM or a portion thereof; b) a pol ypeptide
conprising the whole or a portion of an extracellular region of AILIM c¢) a
fusi on pol ypeptide conprising the whole or a portion of an extracellul ar
regi on ofOR Lpatsemit | hehehoksior o PGHIMPOSH tdveorestldit is refgmhfdfantly

| runog! QRS dieavi 2050206 b A Balapentd SR o) B 8Os 1an LI P)

The use 0 any one o substance 1S non- pr ot
subst anczencz(@samen@@é-@foseg)lve Twet &b rf 1oFea NOAYPLBE VA SYSTRMEITCEC] STTNAS
RNA, ox' ggéﬂmggfggnt y synt hesi zed conpound, (10) Use of a substance

havi ng an act|V|ty I n nmodul ating signal transduction nmediated by Al L~M for
t he RanufEElurheofine nanfsssieXngeszd oy ofr &JedtS Ag, OPPEEV?ﬁglErtéﬁo§h9¢bk$s

of i nfl agaet&d. £ dondl lndusthe v R A t1Qshels WhebebNhbhgs 5&'?§é§”§€119@§a@£bn

activity in inhibiting proliferation of ATLI M expressing Il's or in

i nhi bi t i FYEHF CRRITRAT DY LR \AiKE TP Dy g ex %%4%"%19}111 & (§99ATheCTise

of (11) pmm$h%1r&ot1hﬁ EYEQKtQ%détéﬁ‘é)erfaQ{d)EhX mgﬁm@%xprfesasl@ﬁ 8l RELTM
produced, by ¥ . or znterjeukin 4 which is cyt oki ne produced

by Th2 t‘yﬁa@oriff?:E‘I“Fg ab(ouf@l% h?HESL?sf%rot]Fe éﬁ)}m&ﬁét&‘m be}“%gél gxppegsion

whenei n dheyiinfM armabhedrngdhgpaidlt s .of 1dhngtie alf?c@rofchanytmelghéﬁo)aﬁ@
(13) , wherein the substance 30.is a Qe ei n subst ance. é % The use o 14)
oY B 2b%

( wher ei '] IRERFSRHTET st Teance ing 84 SRS EKE L gF B SFst? P
a) an andfhodyrwdicthimindsido. AlLI M or a portion thereof; b) a pol ypeptlde

COMPT oL M HIE IS G PONE L, e S PES) L1801 120108, Ofo LA
cells and CD8-positive T cells) with PMA and Ionophore, AILIM is highly
15 expressed about 8 hours after the stimulation. In human peripheral
blood cells, the high expression of AILIM is also induced by the
stimulation with either of anti-CD3 antibody and anti-AILIM antibody,
or anti-CD3 antibody and anti-CD28 antibody.
(IX) Constitutive expression of AILIM is observed in the T-cell lines
20 which have the property of Th2 type cytokine production (for example,
DC10, MS202, CD28KO, EL-4). AILIM expression in these cell lines is
as high as or higher than the expression of CD28.
(X) When T cells derived from spleen or thymus in a normal mouse or
rat or T cells derived from peripheral blood in a normal healthy person
25 areculturedonaplatecoatedwithbothanti-AILIMantibodyandanti-CD3
antibody constituting the present invention, production of a cytokine
(IFNY, IL-4, TNFQ, IL-2, IL-10) from the T cells, and proliferation
of T cells are induced.
(XI) When T cells derived from peripheral blood, stimulated by ConaA
30 or PMA, are cultured on a plate coated with both anti-AILIM antibody
and anti-CD3 antibody constituting the present invention, production
of a cytokine from the T cells, and cell proliferation are induced.
This result is the same level as the case of culturing T cells derived
from peripheral blood, stimulated by ConA or PMA, in the plate coated
35 with both anti-CD28 and anti-CD3 antibody.
(XII) When anti-AILIM antibody constituting the present invention



J.5 1 4 FEQ 2C03 an extracellular region of AILIMand the whole or a
portion of a constant region of imunogl obulin heavy chain; and d) ali FEB 2003
pol ypeptide which binds to AILZM ( 16 );;fhe use of any one of ( 10

J.3 ) , wherein the substance 5 is a non prote| n substance. (17) The use of
(16) , wherein the non-protein substance is DNA, RNA, or a chemcally

synt hesi zed conpound. (18) Use of a substance having an activity in

modul ati ng signal transduction nediated by AILIMfvr the manufacture of a
conposi torrddRY of° phR& eht TS tHe R FER DrCHtbptfARae S of2grief199RF dsby

host reagqil@irOig | tAEMEs & BT lmwwém o A 1atved Sﬂﬁorﬁ'oééclﬁ eR6EHa 0N
| antation of a tissue or an. The use of 8 ) , wherein

or trans (
the subs{)%lrﬁ%‘ 1R PTG RS (laﬁl]ﬂeﬁllt en(jeﬁllél PFEr 5?1“8?‘16& £ooh cadh) ' fn

Al LI' M eXtD’fe.e%ﬂaﬂga Qﬁial‘csed)rw:.ﬂhlihﬁil@ﬁ%rpﬁlﬁb@ O Sdu @t Lot ok ne @ytokme
AI LI ressing cells, (~0) The use_o Sf \/\herel n the cg t ok~, n
1 h SRy (DR TSRI e (BFNabedibyeThaukyBed T(ELT 4] Srom the

nterl equt:BlﬂlsVﬁfH ahhuslaeayazoi(tne gomﬁwefhhwoﬁ Ez thoe agepm hs. i4RIDiThe.

e of one 8 t rei.n the substance rotej.n
Subst andPrGO5 st G o Wit h PRaR P BVANRE afibar hala¥ & Eldoay
se7, ect et‘fdr @malnipé.egr mhp a:busesztyttgknie rEjodart @i b@éylv\bromlbeﬁdslbn) A&l ]'cV'

r a poriion r eqQf ; ol t.i de r|S|n e_or rti,on o
o 55" oxdassehd It Tl end) BRUOMRCRIS TRl B Rbdg. on Lot 2 R8T [Py
t he lﬁholaemr-caoaﬁnantmhody Jaanaédedan‘fsl‘dewchof ramgnmmﬂmmtmmle tehe Tvioe BL or
a porti cons I heavy. Ghai.n;

ol ypeptEb i Sh St ot AT e 30 s E I AR OB B SRERGiarthEy Rt
(20) , \mve:rlémﬁyt he substance is a non-protein substance. (24) The use of

23) , y £ c r
gyn% hesi zeﬁcon@%ﬁl %?&(l %%L&Waﬁ;ﬂgﬁkﬁgbg?gﬁg%vﬁﬁm‘tgg %c IVI ﬁ?‘%]&ytlon
modul at iffgadmgnalstesed: hasdheradd thsdnaded animgl iuidueed hy mmmtwen@f
a CeBPOS ! om0t pPLBY SR HAG L FFURES LESOP IR Lo9I9EL 50pBYy 8. EOLEIGR) antigen

or an
increase of IFN-Y in blood is significantly inhibited dependently on

the concentration of the antibody, and the increase of GOP/GPT is
significantly inhibited.
(XIV) When anti-AILIM antibody constituting the present invention

20 is administered to an arthritis model animal induced by administering
dead tubercule bacillus, paw swelling is significantly inhibited
dependently on the concentration of the antibody, and the increase
of various parameters in arthritis is significantly inhibited.
(XV) When anti-AILIM antibody constituting the present invention is

25 administered to a graft versus host disease (GVHD) model animal, the
production of IgG and IgE which are the products of graft versus host
reaction (GVH reaction) is significantly inhibited, and the increased
production of anti-dsDNA antibody, an index for autoantibody valence,
is significantly inhibited.

30 (XVI) When anti-AILIM antbody constituting the present invention is
administered to a model animal in which production of an antibody
against excessive foreign antigens, induced by sensitizing sheep red
blood cells (SRBC) as a foreign antigen (immediately or several days
after the sensitization), the increase of the production of an antibody

35 against the SRBC, a foreign antigen, is significantly inhibited. The

inhibitory effect is higher than that in the case of administering



1 4 F E D 2003 ~6 autoantigen. (26) The use of (25) ( wherein the

response i,s pxoduction of an anti body agai nst the antigen, cell.

T 2003

proliferation, or production of a cytokjpe. 5 (27) The use of (25) or (26)
, -Where2n the substance has an activity 1n inhibiting proliferation of
ATLI M expressing cells ox'" in inhibiting production of a cytokine by

Al ~| M -expressing cells. (28) The use of (27) , wherein the cytokine is

interferon Y which is a cytokine produced by Thl type T cells, or
i nterl e0RLA4=Ighi ch 10 is a cytokine produced by Th2 type T cel 7. s.

(29)

T vse RUTagyuRe ohe (2R1118 {2noal NELRIA LI ISANEE Johd sBALEL B

subst ance e use O In S

bstance 1's sel ected

from t hesge@npntorered ity aohodes animml dm wbodh DHPERcHiadsof @DATTLIRPEY a
portiong PQ?EEQfexE£s§19§'¥B§%%FH aﬁ@ Eh§'93dh@§d“@? geﬁél%laqﬁb'ﬂﬂ —Qpan

ext xacex ar region o usi on pol ypepti

€ conprising the

whol® ofsa fengign antigeaxis éz:rélquﬁ%ﬁrd rldgmediglteArL P sede ¥k dans afsera

portiontgpg §eﬁQE§EEEE139)regh@“lﬂErbEﬁE“@@'QHH'bBoHﬁéEXoﬁh%Enanaﬁﬁt@Lo

pol ypep

tide which binds to AILIM (31) The use of any one of (25 2§

wher ei n2@A&nsEbsRENNE~KEEa RoAOpPOEBI AREEESRanéE. SEID} THRENELY éPhG@} ed
wher ei n (xGerppn- %QtlemﬁquStﬁﬂQ)d%{ DNA or25r fht OF  aighenkeal | )éellular

synt hesi zed, conpound E ~

The present _inventions are described

in det aPFOR&FEFAtHBPRE Bycerkts ﬁmn@llg%%%? %%HWPBPC}SFSQQE&%%@l%t M&Bi es
andlg er i gnl ggire h@fratlh%lpfﬁaﬁtsnéfsyh | QpEMERr @hA, T NEdBE " JaRaREdhERBR,
a

bovi ne,
human,

15

20

25

30

35

goat rabbit, pouyse, rat nmster, and guinea pig; preferred is
BLbbPE P EaPO MBS 8OPBE Shamst er, and particularly preferred i s human.

A pharmaceutical composition of the present invention is useful
as a pharmaceutical for modulating various reactions in vivo in which
transduction of a costimulatory signal to AILIM-expressing cells
mediated by AILIM is involved (for example, cell proliferation of
ATILIM-expressingcells, productionof cytokine(s) by AILIM-expressing
cells, immune cytolysis or apoptosis of AILIM-expressing cells, and
an activity in inducing antibody-dependent cellular cytotoxicity
against AILIM-expressing cells) and/or as a pharmaceutical for
preventing sideration and/or progression of various diseases in which
the signal transduction mediated by AILIM is involved and treating
or prophylaxis of the diseases.

Specifically, a pharmaceutical composition of the present
invention can modulate the proliferation of AILIM-expressing cells
(inhibition or promotion), or can modulate (inhibition or promotion)
production of cytokines by AILIM-expressing cells (for example,
interferon Y, or interleukin 4), and can prevent various diseased
condition triggered by various physiological phenomena inwhich signal
transduction mediated by AILIM is involved, and may treat or prevent
the various diseases.

Byusingthepharmaceutical compositionof thepresent invention,
for example arthrosis (for example rheumatoid arthritis; RA,
osteoarthritis: OA), inflammation (for example, hepatitis), graft
versus host reaction (GVH), graft versus host disease (GVHD), immune
rejection response accompanying transplantation of tissues or organ,

immune response triggered by a foreign antigen or an autoantigen (for



"Al LI Mused herein standsfor"activation inducibl el ynphocyte 4 FEB 2003
4 mmunonodul atory nol ecule” . This AlILIMneans a manmal i an novel cel1
‘menbrane surface nol ecul e which has begn r-ecently identified, isolated, 10
reported in JP-A Hei 11-29599 (Japanese Patent Application No. Hei ’
10-62217) , whichcorresponds to W98/ 38216 (PCT/JP98/00837) , and naned
"JTT-1 antigen" or "JTT-2 antigen"” by the present inventors. Specifically,
in the above patent applications, "AILIM of the present invention neans
hunan SARMEN SoonBPRs iR S Bt ho Odci 3n kHepencagidnglt Stee | poNdgen . ( hesbh
JTT- 1 i Pa tididf pAblLMC ORI # SR8k aNeq8) NQ-ACHE 1$SAWINER , 9f r SR &3 NO:

4 or (rat JTT-1 aptigen), and nouse AlLIMconprising an amno acid
sequeRCE/GT $HSATHN0: 5 (nouse JTT-1 antigen). About a human derived

nol ecul e conpl el ycistent tgal pharheeant2@adl koMposiaeazek 3t e gepasied in
ref erences publjshed after_the above-nentioned two patent applications

t

b\;/\gt he Prdderit™ CAPeRE FRP I bFéE‘ntlrﬁia&lﬁﬁéﬂrt%r?ﬂmf]i??lsrﬁéyaﬂeﬁ%’é’fwt he
human id@laredtmirecute | €X6cki ndueliblhe CesleirBuliat om)reor Hrd (@AY 15553,
Naturerg%;,39§, .,263-266, 1999). The human derived nol ecul e nanmed | COS or
8F4 i & i ﬁﬁﬁ)ﬁ%ﬁyzw a nol ecul e identical to human AILIM Moreover

"AlLI M usedidresicaiay al shei nphateacaupobypepidmiso hiayicly bstrnat igtdyedhe

same anino1gcid squfnce s.%ﬁqﬁ of , ALLI M of each mammal de%i#'bed in the
r ef er MY X AhFPaRT ARBIISF pref e 28 79 ndt R Teerr 3 Lt j(atr?{%a%?ﬁiﬁo
atDd sHguencss offGE@xkBPlR;, 2nfdadRakidei a3Bohhar9hAg, vahi s cortiespoisls t o

W98/ 38216) .. Her "havi ng . subst anti al t he sane 1.NQ .aci d sequence”
Teans Ok S PO EBenti BRIy A AR RUS hcPd aTENc Sindre PRATHLE ani no
aci ds heparteftersablindledid® aihicad deipedsitipar,t iioflamma fprcef eraddmypantindg

am no .ad i JL the amno. aci hq&Q In the references, 35 ar

subst ilt%ﬁftegc},lod% e'tlgl, aErh]e 'or %lo |%ﬁ%‘?§raid a p% ypcgzb ﬁga ee%’avijhrbt%sntjann%elno
aci d seqiesridd svheephniti b plie fHAmes ticirdsccprpsipy dby wlomegular nephritis,

15 nephrofibrosis), gastritis, angiitis, pancreatitis, peritonitis,

bronchitis, myocarditis, cexebritis, inflammation in postischemic
reperfusion injury (myocardial ischemic reperfusion injury),
inflammation attributed to immune rejection after transplantation
of tissue and orxgan, burn, various skin inflammation (psoriasis,
20 allergic contact-type dermatitis, lichen planus which is chronic
inflammatory skin disease), inflammation in multiple organ failure,
inflammation after operation of PTCA or PTCR, and inflammation
accompanying arteriosclerosis, and autoimmune thyroiditis.
Specifically, the present invention is the invention described
25 from the following (1) to (32).

(1) Use of a substance having an activity inmodulating a signal
transduction mediated by AILIM for the manufacture of a composition
for preventing, treating or prophylaxis of arthrosis.

(2) The use of (1), wherein the substance has an activity in

30 inhibiting proliferation of AILIM-expressing cells or in inhibiting
production of a cytokine by AILIM-expressing cells.

{3) The use of (1) or (2), wherein the cytokine is interferon
Y which is a cytokine produced by Thl type T cells, or interleukin
4 which is a cytokine produced by Th2 type T cells.

35 (4) The use of any one of (1) to (3), wherein the arthrosis is

rheumatoid arthritis,



1 4 FEB 2003 s 18 10 amino acids( particularly preferably 1 to 5 am p@gp 2003
acids, are added to the am no acid sequence shown in the references are

al so included in "AILIM of the presenfy i nvention as long as the

pol ypeptide has substantially the sanme biological properties as the

pol ypeptide 5 conprising the am no acid sequence shown in the references.
Such substitution, deletion, or insertion of am no acids can be achi eved
according to the usual net hod (Experi rrent al Medi ci ne:, SUPPLEMENT, "Handbook
of Genetic Em)i fe& U5g o 1389)cneuf <&)ohy. <@<awﬁ19é’seltrhéh@oﬁrahé°§9ﬁthéu c
ol i gonyid e telerstie; directed 10 mutagenesis (gapped duplex nethod) , point
nut agenesi s b whi ch a p0| nt nutation |s i ntroduced at random b¥§treat ment

with nitritel®r 108 POt #Y RARRE dy ) whPch®hr J81ediS1dh thet 8HPSFanEFepdr ed
vvi th Sa]&!oa@@zryn@wgaﬁ@@ | i ke, cassette nut ageneS| s, |linker scanning

hod, m ss, jnc oratiqQn thod, ms riner t hod, DNA segnent
sy t hesi s 15(%%,[%% égﬁt h‘élf‘?:ﬁeb’ilr%bﬁlfap&ﬁﬁndé PLanger bt sgtected
mut agegmmst}(@a@p@ﬁbdu@ﬂxemﬂm@odf can be, for exanple, perforned as
follows. The re ondS| ed tp b ageni is cloned into ge
vector havify d ‘iYo‘fPJf%he‘??a’ﬁé t héf)g?%g‘?’é LR p%ﬁ’é
After RF | DNA 20p@ﬂy&ﬂb@t\ielet ocromp:timiﬂgatcber wistl@t icon & Spbirnéan zefl b:y
restrlctlon %eii%% {e _treat me ﬂés m xed with the single- stranded phage
DNA nefit T oHe ove, na ure and’ anneal ed thereby form ng "gapped dupl ex
DB " A syntdjetd cftrslllognmmdlywp@eie rtogupatiisimgnthat wbndeape anpootiicedofs
hybri di zed vmth I ]@\Ié t he 25 cl a
doubl €% %gﬁ &d agaip gorrgejggrelg" ﬁrmree%cot]izeo%g \?ﬁscf]ﬂt%gg %/?r%?‘é%%tand
DNA | igppieon Fo£f cmmumwBvaelis hdeﬁycch-ﬂinvnandsrratch repair activity, are
transfected wt t PPty suppressor activity are
infected wt %e‘g %%%a%egﬁgg%dﬁﬁé§ wl?lages Wi t hout anber nutation are
scr eened. SO(mhé?hﬁaﬂﬁ@doﬁyav\Ml@rﬁ @hdilat teufak i ofhgreimtbedovbatanck is

Nibrite i Li2e8e; 4 OfusxeapLe the principle as mentioned below If DNAis
treated wth nitrite, bases are deam nated to change adenine into

hypoxant hi ne{9cyRrssinse Pht 68lr a‘&%‘?reaﬂdtl”g%la?ﬂ%é’li%%(éHPﬁltﬁé‘cel {s DN,

deam naied él\lﬁal@né:ﬂié@ﬂyfeglyhehess;elaascompé}un& and "G C' are repl aced 35
with "G C' and re%%%ctlvel%gvbecause h)ﬂ/lgoxant hi ne, _uraci |

xant hi ne for pt® H§§e°ﬁa4 FURSERTEF BT HBY ARBRAEL TEMP FREIAS NG 40P g
2003 19rdespectiveinedidrédeDNATISPFbeathomarActdaline ofi agtempbsantled DNA
gnepts treated, with_nitrite are_hyb igized Lth ga&gﬁ dupl ex DNA", and
t?gre erPhEY Sh l%‘?raFﬁEaé?'IégsaﬁaPﬁggéy 9Xﬁ§n¥%ufﬁf Fhthesane way
assynt hetic oil)gdmﬁ:hze@toﬂeslm)e drheaod Jad timet agbatEahseaaa(gappadtdumtexm
nmet hod, to S l,$0 to I t ns a
subst 2HELRhT ERY MR i BiErReRR Bl 1 GPPIL o 38 Phn2AC TR
subst apceduatien ngfb'hasyagbnesl bYoAIWNpHBEyeésiEGI gelbnaal |y and inducing

cel | divisi OP%\Z)E@ %Eé %Pq&ﬁgf FhE-LEGH SC§E§EJ.R %@ggfégog hich

Concanaval i n ysaccharl Sin

ar@i - | ymcmyt@kmlmucw 1?53 %ané& O@ﬁ@an@\FaFLpﬁeAléﬁblpHﬁ\ Weichnl y

on T 'ygpgoegwﬁl &hgkoaheeaob%w@ﬁ@h%&bge& agiignly on B lynphocytes, and
t hat PWM act B term "l ynphobl ast cell" used her ei n
is also call ébl%ﬂ@r’@%e P?W?ﬁe(lq)yﬁﬁhﬂtﬁ lasthepein fhimbépfazrmagign

nmeans ﬁs'ﬂ@ﬁ peytg belonging to a large | ynphocyte anong | ynphocytes
existing In X hoid tis sues ( |ynph node |, &l’een , thynmus , bone marrow

, | ynphoduct (14} ofze iUseePé. apypre Rodd0)The {&¥n %q% &he FHPRGEPES"

uged hggeénpgggg% Egpsexapnl e 20 a | ynphocyte as nentioned below, but is
not limted thereto. For exanple, the term nmeans ,a | ynphocyte actlvatea by

some stinul atiéh. TTL%/Hﬁﬁo‘%@t‘és‘l)ar whergdg W%@roﬁte&rrrsel@ﬂénce IeFrdeciR
nat ur akrkil 86 @gbhF co}l;sgglth_ggalbq: .cl a55| fied into CD4-positive cells
andCDB- positive cells. Therefore, the "activated Iyrrphoc tes" of the
present a) an antibody which binds to AILIM or ortion thereof;
b) a polypeptide comprising the whole or a portion of an
35 extracellular region of AILIM;

c) a fusion polypeptide comprising the whole or a portion of



25 invention include mainly activated T cells, activated B cells, and
activated natural killer cells , and actlvated T cells include act1y§§ﬁqmg
CD4-positive cells and activated CD8-pggsitive cells. Upon reacting w
antigens presented by antigen-presenting cells, CD4-positive T cells
secrete various cytokines (IFNy, I1L-4, 30 etc.), new y express receptors
for these cytokines, enlarge their own size, start cell dividing,
proliferate, and_are activated. Activated CD4-positive T cells include

t hose he¥EERCEL 3PARE TSPt AILFY and Ehrahods @58 RAxtirthes a Friys Famket

with anldigaisors MiRhddrdb@ris Weady-Ahitheagel s are differentiated into
CTL, which 35 has cellular cytotoxicjt CTL destroy its target cells to

Kill them wi¥En & R3L¥RERtIIR Cukh Mingentebti e/ MHC class | conmpl ex. Wen

1 4 FE6 20031%) @@ pesidf vehyl iRl b¥ aLe) did fermnt waked ihntRe Ghlbs @kl es
mgrease in the cyto t}')l asm These granul es corrprl se various high nol ecul ar

ghtlspraotrté?rhsPr‘? SRS perforin. Perforin resenbl es MAC conposed
of the fifth1o mheths€@monent mﬁ:@m&m@maﬁ—paﬂdemI@aﬁ:a&MeessimNzt,he

cel | rane of target cells anul es al so conprise serine
pr ot eg&g 19 ghdHiBt & ‘?%”tk?? ’Cﬁép%%’fl??% tel | srecei ve antigen

sti mul at| on @) gee dilffaf eﬁbataatedua«ntmg @“ﬁLactheyt@Iﬁomsaattetenbysmm nes

such LT T L- i.tive cells include
hose SERTARE S Ao by A N LR PR BieR GHERSE ST t hey
ré@ct Amxd brtaearagghgt, |tmerat(iptg/,t oh@mg;gtynaxmeflalﬂA)ftovefmsanamateabﬁon
(ConA)._ Acti vat ed 5 l,l S i hcl ud? t hose i n statﬁ @ cel | $ ;1 8Xpress B7
ol eciTos CUIRPY e sl SecHnFer i, oRath veF Uibsfent, FEActafit® |
wi th TeCRnsgdlavtdthicothedper tiswhe soﬁSotgmexpr ess CD40L or produce

I hoki nes. e h S/ ce i ti e

ynp (e e B ebk S(TACCIRAULEL s L06Y 1RG0 L0 XPIN,

their cell sze or pr erate. ctlvat I nclude those In
st at e . inhihieinpy eBEﬂPtllfﬁV@'ﬁW@nOfaétIiL\Ié@t'@éFPBeéélilng iaediufdeent hodel kseleirea | ng

anbi bogi £, {21 i hogys Septtidg 158! A, ARdeBb ASHBy £81 £8)1s 20 Acti vat ed

natural killer cells néan those 'show ng cytotoxic action on tunor cells or
vi rus-i nf ect &P )c&hesugs ofehl f bnethetsive thercY ek redenintentarni which

acti vated IgRIAnE ¢rddiddid eyt InTusyerl trscatmeulateﬂn’@arﬁemﬁﬁﬂamtubtﬁ
(ConA). The™ actlvat ed Ilz/rrphobl ast_cell" used herein includes an 25

acti vated "FXHHRGH Hehetwred vFehl® he | ynphobl ast menti oned

above is stlmt)att@fé Ws'iahofrﬂrlyogﬁib ofENt B pnesl @mVe whegl iasthensdewandd A
Tgﬁ term "resting hocyt e" used herein neans, in sone case, an

actd \Fatlé‘b"t"i‘/lrfb TG ch has not received the stimulation 30 to
activate cel 1252), The L@@etcrmstzlt 0 wie Bein tateefdr by aph aoyd s avegd tterhe@tt@cbmde
"Cyto roductl on é/%Okl ne by Al LI M expressing cells"
0

constlkftltﬁrﬁ1 n*c}"? r?ﬁ%s%?ff :Ihsl’lt\-'llérILHI means an arbitrary cytokine which is
produced by Al ldivaxprlesdy h et IBiféspeci BILIMN Jr celpsytiads Bxengdes of

the present ‘InvanFrod Pl eseci 1T 15 banr oy R g E PIgegehoE st
extracellular region of AILIM;

c) a fusion polypeptide comprising the whole or a portion of
an extracellular region of AILIM and the whole or aportionof a constant
reglon in immunoglobulin heavy chain; and

d) a polypeptide which binds to AILIM.

30 (23) The use of any one of (18) to (20), wherein the substance
1is a non-protein substance.

(24) The use of (23), wherein the non-protein substance is DNA,
RNA, or a chemically synthesized compound.

(25) Use of a substance having an activity in modulating signal

35 transduction mediated by AILIM for the manufacture of a composition

for preventing immune response triggered by a foreign antigen or an



r 21 the cytokine produced by the T cells of the Thl type and/or a
arbitrary cytokine produced by T cells of Th2 type. Exanples of a gbfgﬁpﬂ®3
produced by T cells of Thl type are IRgY, IL-2, TNF, IL-3, and those of a
cyt oki ne produced by T cells of Th2 5 type are IL-3 ( IL-4, IL-5 ( IL-10,
TNF (Cell , Vol . 30, No. 9, pp . 343-3 46 , 1998) . "A substance”
conposi ng the present invention, specifically "a substance having an
activity in npdulating the S|gnal transduction nediated by AILIM, and nore
speC|f%%ﬁﬂ#%ﬁl%ﬁ%ubstance having an 10 activity in inhibiting prollferatlon

of AlLIM exp(ze@)srrm@ @eélcsﬁ (@5) 1, Nwh 8Hé i tiH 1 RnQ G d SPbrf e @ sCYEOKhBELEY
Al LI MeXpreSSI:[]kg? s" nat ur al Egstance resent in the_nature, or

a arti¥i eratiy tb?f’?:ﬁ’i/t’s%t SRde. PYRY BL SO Hon; GRapTPRRREIRR i on
nedlaueﬂ;ﬁycjﬁikﬁﬁeneans the 15 S|gnal transducti on through AlLIM | eading

tora change an. arbitrar n t he AILI res cel
deScri bed abgéﬁe) OPeiuTe e | ¥8§) %éf) ﬁﬁlee'gt(hcee? %F‘F‘F '?a\rb?'n‘:tl"lty
act i \éeﬁltri Qﬂh?’lb1tehb5prd1rhaﬁﬁﬁafﬁitdbroaf0flm4e&l?mh@¢f @llﬁed/i@r 18h LhRegeg Of
an abilit or ucin n arbitr yt oki ne from Ih4expreSS|ng
cel | s)P* %£ %gs?aﬁgﬁakﬁgﬂ e §é¥ﬁﬁ§e§P5§§?f?%dc$*£% 'a protein
sugs:ance 'anzia) ?’#@@s@rdﬁ epn) Slhh&éﬁ@%x@ghe%ﬁﬁ@%ﬁﬁeqfs iﬁeerPéQBﬁ“Wh%cl’B g
subst ances e oW pepti i bo a onal anti o Y,
2 nong Y R R Oie Sof A i T sRddeangt SREPBOEDRER b
s&BetaM£eaisyﬁmkzme|mmm@uce®eb§ubhzahgpelE pebierably 25 a nDnocIonaI
antibody. Wies, | fig, Suls! aRog,) 9,4 monqebonal At Do e, aubstancs, .

Ve ody, 4l so

i ncl udes not o | y"a non- ocl'onal™ "ant’

t he fcﬂé(nmpmptecmn$mb@¢aneﬂlneric nDnocIonaI antlbody, a reconbi nant

humani zed no I I t a 0 e
subst ance |sn§§po sbgggfgpqgﬁﬁéngﬁggggﬂégﬁ? gkg es t é elé sgﬁgg%é&

pol ypeptomethe gragpesendisthedpofypepti de (an ollgopeptlde) : a f usi on
pabypepti de,,ja ghem eabdy: %rm&iiéﬁeﬁl&@@ thesepiv ExXaqmbese Obn aprolégppepti de

are a peptide conpri_sing amno acids, preferably 5 to 20 am no
aci ds. The dhenfc®olyp@Erhics | epfRERS e 35k Ge?hgﬁéﬁ‘ﬂep%nHPﬁgiGH\Rﬁl%ﬁm

pur posesy r{ 881 exXeaP| Legie bnCLEBSRY half-llfe in blood in the case of
adnlnlsterlng in vivo, or the increased FEB ZBEﬁ 22 tolera gglnst
égﬁiv € a

the degradatflorf s in é’é‘slé’&’%s’djr%tqod‘l?‘ﬂ?ld}% alt ﬁtp?ﬁ 8?
adm ni s egtiradelDeabp! Leyidn bﬁ@mwm@&mded}ﬁﬂee as f wdHoken ofld cdnstant
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Al LIS 92)°A T81D g%% Ypeht #88V¥0 ?F%fn@ he whol e or a portion of an
extracellulam)r&xp@ﬂypép@idéNmnndhthEndbote BILAaMportion of a constant
regi on of obulln eav chai ( ol e i to
Al LIT~. EE}Ij;r)p norberoot e| a%ge g\ﬁ Wel% tﬂ@ %Qggﬁﬁy
syntheSszedhemﬁpnuhdln substance

{32) The use of (31), wherein the non-protein substance is DNA,
25 RNA, or a chemically synthesized compound.



Here, "DNA" neans "DNA conprising a partial nucleotide sequence of the %m
or chemcally nodified DNA thereof" useful as an antisense DNA 1
phar maceutical designed based on a nucl qetide sequence of DNA 15 (i ncluding
cDNA and genom c DNA) encoding the abové AILIM (preferably human AILIM.
Specifically the antisense DNA can inhibit transcription of DNA encodi ng
the ALILIMinto nRNA, or translation of the mRNA into a protein by

hybri di zing DNA or RNA encoding AILIM The "partial nucl eotide sequence" as
referred to hée PRESERtesnYOnBipRStaRE IRFCTFeBERdEn ArftRnt 8o ipy PSLAY

ar bi t r arge fUHNRY @haaal fRELEES For FrANUidPpRYLE88LHeRs dAE PaFhimdlogies
nucl eoti de sequence consists of 5 to 100 consecutive nucl eoti des,
pref er alflly B1] PIAF o SRIRT P Thucl eoti des, more preferably 5 to 50
conlseCU_t ijve nll-gé;%\%\;‘ri ,deﬁﬁmm%'ﬂilg\ nfddrld hgﬁaﬁ,picﬁfﬁ{@,bwaé,tﬁhb&@ih&,omaa@ut,i ﬁ/@l;,
nucl eot i des . en the A is us as_.an antisense DNA pharmaceuti cal ,
Che. Bra KEStREHToe 200 SHOTRBAPEBe P ERERT ESF | 50 T TRBP Lex| SAGF HGoRRe. o
hal f -1 i frean(ssdeadi |dddy/ )paft $diel 4 100 b Eofrerdd afd aiurdn f he DNA administered to
patients, for jncregsin he i.ntracytopl asm c- nenbyane per biJity of the
DR, Cor for 1 nerucithg 360 R iy BT B L Gy o Th Chob L EHE L) 8ot HiRRs Bt

t he or alimmadmod st iNAcicnliele dTpEstAMEMMmgans. a Mamnald@cabvel cell
nodi ficatiqn includes, faor, exanpl.e, .the dificati of, t he .phasphat

bonds, TR asIceds Ene MR et et $ABas Badnt Seghtivarents BAE i area,
andl0r trhepdrteshdn IP-2e Hetir 1dt+-20696f (ThpanksgohRatéett Apel DMK 136 Ndie Hei

o mor o o1 TR TONGRE L FR5SBRBAr S TR 1 SPrgoy= o7 of 8 Eehgueds®

phosphorstil-datas tharets’,  qhoSPHbrdint thi grst’e Hypridee ([3-ad érgo)investtnd's .

phosphonat e ( M2-0l.i (o] - dat S - phhosphatw ci?p,s r

nmet hyl pho,spholglr%(?t ﬁ%g%aell%ngghe%ér)%crﬂgqn% ﬁg??ggsagﬁg?%%}oﬁ%é %D% |C8’?i%}}1e of
the ribasesand ddesntion meamphamanhkl BB vompird:s ing 8n 2midqiarddi rspeenge

2 - Ssmetdyldiobesano The @il sablonaofs 408 MUl Lalidt BaRe-50hydes af Mo
exanpl e, the conversion to 5-propynyluracil or 2-am noadehine. Here, "RNA"
means " R ERIIIGR) of Qi Mlicleqd de Fafuelite bfanthigema gnd mouse
chem caldpt, ipdihibed SRNG bhesgolo dsef Wepen2d 8Rts86MEE N2 BNfnouse JTT-1
pharmaceut i cal desi gned based on a nucl eoti de sequence of RNA encodi ng the
above AIANWI§Wef erably human AILIM . The antisense RNA can i nhibit

transcriptiona@ouldNA aneadi BErt BedAnbl MlinbOcHipDiet 81yt {888t 8éh DNt Ofhneh
nMRNA.i nt.o _a praotein by hybridizing DNA or RNA encoding AlLIM 15 The
rl@lde

"pafti al® e BEPGE e Lefhiche TSRO LRt F HGTENGRA PaPedsheFapt F&F the
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arpl trar regl on. e al t| nu eoltl.ae,se enc conslt s 0 [0)
onsecattars et nen binti e s A s 35 ds et At e P sRr R S o
pref eralgpss it iddres et iver 120 onjclcemtdRies(WOdL 5353 ] Nednergprisdler3dil y 5

to 30 cqps e nNygl.eQtid w.Jhe s ce of {i S e an_b .
nodi fi eg)rbc'%?n%t_cza ’yli;ér?% art@ggrh%?( %nde%lép?(ﬁén%lzﬁa#ﬁﬁ% ?’egi‘(egthl?P%i f’f/)g%?‘ the
bl 088 cdmsEmpcatated ofs tehendRdE T idest el tto JatmaantAILIMr i ncreasi ng the
i ntracyt opl asm G- Ry an 5l ; , f hacr [ . he
degradati on rgqg%stancé o?lit:)ﬁgng%glgr}%%%eoﬁ{ %?Qgﬁe%%rua Sﬁ&ﬁ%&ﬁf?ﬁ'?&%@%ﬁ‘?n
t he di gesthistandrigdi.y Alecgamgl amphochehd czaqurniid iasatthert P€ ARBIMhefigsdh
nodi fi catd a J ; Y/ i Sen ; p m y
synt hesi%zale clo%%gﬁgpggrlghg%ég%bﬁ%a}%é%’o%gg% telx%égiprgt34 %%Pgtgﬁg?ggggé J%?I\ai{,&l
RNA and 9fr svEien 38b3Madtbs ampbagi aglidcseaeener fUISHQ WP YRt of iabRA Fd t o

abogd 1GGQ293mef Akl & SURUHME hayiwshd e amd)ecul ar wei ght of about 100
to about 800 , and pore preferably the nol ecul ar wei ght of about 100 to

about 600. A ‘HSSeypehtV#e? subataddd 4131t hke fofeanpRiBA astid AETHBBFE” means

"subst aRgRy't H}ﬁﬂ dd DRV AAHMNI a8k d8s fOhyPEP LIS L£HAL BiBDe amino
IL?Y@?%%ferabl yg];mma,n Al LI péf%tlerabl t he Wnollg or a:L

constitutin M M), Y
portion aé’flcgﬁ"r BXCLEEEPIY &r TP el GRIGIC @rd 50l PREFEFHEACNSPTRARFRRLY 1 O

5 amino acids, in the amino acid sequence shown in the references
35 are substituted, deleted, and/or modified, and a polypeptide having

an amino acid sequence where multiple amino acids, preferably 1 to



1 4 FEB 2Q03 24 AILIM( 1 to 5 amno acids nmay be optionally added 4 g@éﬁﬂf
N-term nus and/or C-termnus of the region). AILIMinvolving in thelg
infvention is a transnenbrane nol ecul e p%et rating cell merrbrane conpri si ng
1 or 2 polypeptide 5 chains. Here, a "tfransmenbrane protein” neans a
protein that connects wth nenbrane through the hydrophobic peptide region
penetrating the lipid bilayer of the menbrane once or several tines and
whose structure is , as a whole ( conposed of three main regions , that is
, extraddl eniap aoidegiperticudesianbrafierprbdoh toahdminppicassi.caregdied as

seen in MRRY I S6EPL AU S O's SfldncRUEHaGE ﬂRl‘lﬁ'PéJfr%Sfer%lﬁ(‘c@s FEEafoé@ ANfded

protein constitutes each receptor or cell surface nolecule in the formof a
mononer irhodSdiliEr othéher bapAERtOLNVENESABr 20i 1ONANDE Here MYP?E‘)l%\hafﬁg

the Sa”%dﬂs@rfﬂ‘learﬁfy B NQaAE] §i2QQNEREE Pop®F€iefNas OXHAGR ] ﬁlé’}ftlde

regi gn” means the le or a portion fromthe ‘partial structure (partla
regi én) Grqntnﬁltsfiél%rﬁher @My @Gtk SFIRERE QRN heT | B F R fLRMRSDY ane

protei n where g4 BabkitakulibHG! HEE @%b, SOQUEﬁEQQtQBnt be éEﬁﬂi‘% aév@lds |dhn
other words , it means the whol'e or a portion of_ the regjon of

t r ansnems & IGVGkiareRF NG e eidh W%&%o?@i&ﬁf%’ﬁ‘ﬁ%%%é“%’%e

(transmyprEaMENagl ONardiMbdKN® ff et X iEiditkd #iddre cvdop asdhd add awng

t he transnenbrane re |on cyto | asm ¢ regjon " A fusion ept.i de
i ncl uded in tFEER %F&fn §Eb§¥%]&%glﬁe LIPYCATUH %%ﬂﬁ}e)ep't‘%d%e‘:ted

colmlmi sinm%atd&ém% egé&bpé‘i Fl@lpule&l’ln@tf_h@dl) Z@oﬁ&tﬂm@%{ﬁaﬁw lewtlibh&ﬁ az-pollnt
pol ypepti de const|tut| n re man ,.,and "the | e or
Dot G G AP bR O BB AE SRR Gl AT b S o pg sl Eide
pr ef er aldhe herhnd By whidh ef eledldtbord lfte;ﬁauﬂi as p@bpaepai wWethsBal 3 Usdrayme
pol ypept.i n extracell ul ar re L nd_a portion.of. a_,
ot et et s Se By sRSEPe R n AT R, CAIFaRE RS Aty a
fusi on poloyyepinade cof menhedt, racehs ithrpr e o medthod L DNRaselgraen € giyort Hed)s of
n?g gq%%eavy c;chal n conprising a hinge region, CH2 domain and CH3 domai n.

(S preferable and as AILIM human, nouse, or rat AILIMis
preferabl e ( prahdhaiiyr Mnmw)ﬂuclééetiﬂme am-eime@tqmmdm&ﬁesaa:ommd

i | i | Lo
const antFLo e LARUE AHPBY, | Fol | ferAd) pEREbImeliLEs eI BLD TORES Ao
i rrrru_nogld@lﬁﬂﬁerﬁ hedymokabdAni Fedhed A) oasdderte Medphage & qerad bAvihGrasgier
The i mmypgalabyy i+ iﬁ‘@pla?cea@ﬁe' E&THBQQLQ'%'ahEeGebﬂagkenﬁNhO aﬁﬁ%&k%ﬁ éafﬁiu@ny

sug ass . Specifically, exanple he 1 nmuno ultn are 19gG (g

Yo @@Mle?nd’elcgj@&) Wltﬁlolugjil\/lamb@d? @Ltj;ﬂt% Jlsg%@)neall!g@d Eh 0! IIQjErlCtlon
Pr ef er akiny, & AdERAReE OA N d $ih@E WidH +tHO@ind 10 + A nd d5PhagdDNHM
Exanpl es of particularl y gref erabl e i munogl obulin_of the present jnventjon

are t hoSEHIBTGH AP hutRir deTde PRYGRERERI S GherepyGE o1 ng GPapped

I mmnogldﬂy-lldmnm"a X- sPapeet s& - s ULGoat 1 88t Ldé Nindd Clin { owrmith e sre

cha no. CHCRATRSE ats COMELL GRS headdh dreul PRS0t (S Solanderd e

| i gB® chdiosdds camised dohthI@esfﬂr@hﬁeﬁhaanvaltéalbkepaegﬁomy(NLé mdattilvnms

char oD PO EB R b 108082 Va B0, | uCO AR, e DRPVY
in mismatch repair activity, are transfected with this DNA, E. coli
cells without suppressor activity are infected with the grown phages,
and only phages without amber mutation are screened.

30 The method by which a point mutation is introduced with nitrite
utilizes, for example the principle as mentioned below. If DNA is
treated with nitrite, bases are deaminated to change adenine into
hypoxanthine, cytosine into uracil, and guanine into xanthine. If
deaminated DNA is introduced into cells, “A:T” and “G:C” are replaced

35 with “G:C” and “A:T”, respectively, because hypoxanthine, uracil,

and xanthine form a base pair with cytosine, adenine, and thymine,



15 the heavy chain constant region (CH). The heavy chain constant 1@5!{3@3335
conposed of sone domai ns having the am no acid sequences inherent in each
cl'ass (1gG IgM IgA 1gD and IgE) and gach subclass (1gd, 1g&, 1gG3,
and 1g&4, IgAl, and IgA2 ) . 20 The heavy chain of 19G ( IgGI , lg& , 1g&3
, and g4 ) is conposed of VH, CHLl donmain, hinge region, CH2 domain, and
CH3 domain in this order fromN term nus. Si mlarly, the heavy chain of
lgd@ is conposed of V~, Cyll domain, hinge region, Cyl2 donmain, and CY13
domai n inespwatioreder. flnotrhexlDNé\rmmlxscatQ@lTh@dteeaﬂylmhamgbe sgeandsd DNA
conposed.of i i i i n

TPOS €t Qfmih e N LA o {%efﬁaéaagﬁ SHE LR ool AGIRLE

inthis or rom N term nus nof 1g&3 1s corrpose
Cy31 dorPliaf, m%emmewmwam aT e/ ITRATANSH i BY (ML BHRSEING om

N term nysendRerREmyas @@n&h%fulcggflgén&@ﬂ@@ﬁf&e Qf +¥Hg; Qudt AP fyerlt L

regi Cy42 dOITB.I n,” and "3 3 domain in this order fromN termnus. The
heavg chaiaprsd |Ggmlax é’éﬁﬁiﬁ%‘@d of VH, Cal domain, hinge region, Ca2 domain,

and Ca3 domai mMiRddein®’ Q58@MmdFin Nst £1 86 4d 1 e mt%émdﬂ&é&agxdq&@ax{g of
| gAl is conposed of V-, Cocll| domain, hinge region , COCl2 donain , and

Cod 3 dGn&PRSTANCE ¥RoFRetngens \Felel Mivisions ?ﬁ@uméwlea&m,o%tlw# s
conposed @hb¥ranGaz i ndoeaig, bmaagagteﬁg»s@@ o@%@pﬁl@ tes Bk OS2 TN

in this order fromN t erm nus. e heavy chai n_of IgD

i s conpddEFGmavAeL EFL Hotkt h; tﬁ’ﬁ?&éﬂr‘f&gFBﬁre@é?%PrﬁFﬁlnénﬂu@FdBHﬁuE}Mn
t hi $00r deum f cOALANLOENEAUS. (clsm)hem/yopdaﬂy@a@éhégﬁ&w @ai”ﬁmﬁiycs‘mvs &ord |

donai n, Cl2 domai.n, C13 do order

domain, (G2 o At T od tads s BRAR R nEhE CoRahate Hh 3 By
chain ofadtglx‘anlgz Qﬁnnog@d@fodﬁes(;EJtano;{E&mgmdB eirednly asyd KCE4
domain i;n_this arder fr N t}( nus, and gjavtﬁégt i on as seen in

I gG |g,§;Y"}§>ﬁl(§>ﬁY 51 22% g & r@éﬁcﬁ % pai n,

cl eaved at 10 Theetskmghlympphbbeast nzaél]s’f aheeblelgtenellhl“:es chlsad f:adiéetioandsarge
exi sgin h|n ere_t he dIS e bonds onne t.he .t wo
hea\i}‘i’/ cﬁ‘é’m Otr%’t energfl@g?gfam@ gggous uII—Ja?b |s?f’wh| ccg eavy clr?'mphocyte

f ragnentbedmls@t@fa \&r ged yOib oicy teoameny édmmhbhymne éx@MLManriLmrmJgh a

di sul fi , I h f t
0 1193000 s B9R 0, L L0eHY BIAIE HORE\ A0, heakinGlnto i amren
t hr ough ediss Ul fair@eblimm% (See "I mmunol ogy |l lustrated", original 2nd ed.

Nankod 6 % : id]
Negggnfsmpgf I@‘%éﬁ%ééﬂrgyS%%cécl%?!:edzfgﬂﬁhegy%@“@%ed\@gkgilh rr%?h?(;cg% Fé%éz‘é%ﬂﬂé' on

y, @ Yot eofd s Regtskd rl@gifaﬁ, U iRt obwrhe%eﬁwreh@» n"For

Menti oneg-aRAwe WBaNSefmPRfEdh O AymdHeRRSAREtLe8iteR BY Sbmé NFRARALILHWHA N
heavy chai n_having the structural characteristics as nentioned above, and

pr ef eraB‘lyflnphioscyttﬁ?e'5 BORsFLAESHEYEB WL HoGEL &8 - B Mgl S oAREHRa Ferabdiidn.eT
gpeCI fiealill. em@mlle dff@éﬂ@ﬁshia.}ah@.n&%@[@@-ﬁ&iéﬁwDaédlgfan@GIgﬁ-ﬂm&We C2
omai n, in_fromeac an a i on
conposedS gﬂscz d%ﬁgFﬁ fo8% /4o Q‘aﬁfg gﬁnﬁ ﬁ#%ﬁghq;ffs ]EB A
paEEI 25 cumanmroef &h&bhzeleemrmllq hberiegfceds'rt belfg rsgtmaﬂédfmrwe&rter Iatﬁﬂ
I g The f.usi.on e nent.l.one S t vant t he
|90 . TS dusla polypepti e cent oned, shove gs o g AANANLANB AL AL 41
col um Edeipatsdgriaeh\cealsisngridhe qriopardd/ CI):fB-g:rchslweA celtii<h bi nds

speci [ical |y ke Jmmunagl Al I Jeaqnent. dssause e duislan molynant e

of the present Chventioon 1vas a por constant I~ exanp
Fc) of aelilenucdg-plowliitdveudh ced llsgGeasementveohedsabguekines (IFNY, IL-4,

30 etc.), newly express receptors for these cytokines, enlarge their

own size, start cell dividing, proliferate, and are activated.
Activated CD4-positive T cells include those in such a state.

CD8-positive Tcells express IL-2Rwhen they reactwith antigens.

When IL-2 acts on IL-2R, the cells are differentiated into CTL, which

35 has cellular cytotoxicity. CTL destroy its target cells to kill them

when they meet the same antigen peptide/MHC class I complex. When



-

35 as a fusion partner. Mreover, since various antibodi es agai nst the Fc
of various immunogl obulins are avail able, an i nmunoassay for the 114 HEG-E83
20D3 27 fusion pol ypeptides can be easi %'perform&d wi th anti bodi es agai nst
the Fc. "A pol ypeptide which binds to AFLIM is included in "a pol ypeptide"
included in the definition of the above "substance". 5 Specific exanpl es of
"a pol ypeptide which binds to AILIM are the whole or a portion of a

pol ypeptide constituting known B7h, B7RP-1, G50 or a nol ecule called LICOS
whi ch ar@&-i;gmﬁdsivimﬂ‘ecaa:ﬂ.snc'gravictikfﬂazt_en\ni(a\#aduietOV@IMOQ:am@l6§6t3;crease

pp. 827- L 1N ,
| nmunol 3*35 1’%’721 1 d}ﬁ 1% %6@5%“}48; Sep%ﬁacj)lﬁ%%/%%%fb]’ﬁ%ﬁecujlar
pp. 333- 3@&ghﬂxn§otqmqﬁﬁyngpgesented by perforln Perforin resembles MAC

t hepol YQI%Q,F; lyRept i-dec g r
extracel cfg\:‘érd(‘;%quralc"&’tlél%f E%ﬁgﬁaggeé&ﬁkﬂa%% ,QBO7§RPCE)C?LHiIB GL50 {| )makes

fusi ®n PeIlgFepRi eohpregbrgrert pargpspalds - aﬁ'BetQ@Wﬂeﬁ%aéﬁan%mltlﬁm
of a conshaife pEGORsOE i& 'MP&QQ&iyaa@eanf @@@i&é%%@&@@'ﬂé B e

i mrunogl obulin) . Here, terns "an extracellular region” and "a constant
regi on @fnﬁlrﬁﬁ;héeua%@thon@ax@a%ﬁﬁhlﬁfeﬁ@@éltaﬁ@dsian@ﬁr@ ni FRE\3 1ERE aynfe
The pol Hfi&n ek RAH 98 ofF hempol der( raqz{@%g

pol ypep%'j‘le)grg>t ment. oneglcthbove Cg?] be ‘pro uce notéon (?equbog né;%l

t echnol dgyFeds smeMG oy Bty Butsuds @ HFaFaret hod vveII knovvn in the art

suchoas a chem eall1syRhBGt beaBRt ReEmaRton FREhoRehdNIPhaRt OEy HEadt with
nodi fi ed met had thereof. The "anti body" of the present invention can be a

pol ycl ofEMagRiHddit | SRS amNa I U Hofoc IFSHE) o GBRGRP A s tR nrffdt)i -an
Al LI M 25 dyiardteeulmardan 1py efreraldey ﬂhﬁﬁi-;ﬂ ﬁd ldudh defdtaadk above, and

preferably a nonoc]onal antibo eC| cal I t he nt| b IS, _an dy
havi ng an actifvit§ttH BRREGFE % ois %Ft‘l 0 CBF'V EI I@%&%ﬁ'resgl Fr(j él Réyb
bi di ng tsxiAulla¥ing coali bnttm:prsmmfetdeowmh TCR £ra 1o theOhell peert eleils 4
by AlLLI M expres cel l s through idin to AlL The antihody of .the
pr eggnt 59 n\Fé‘rﬁIIposhs c%gr:&x}é at Lﬁa?&a%i *b Jbrb‘? Y nb%leﬁyrﬁ%ﬁwﬁﬁgsngr%%? s
such as stiigeylatdios,, eyt ehangguitneaxpagd, thaailr redbl tsi ve tdr tgye lainftd pere .

such as C‘&é%éégi {{glf§li§¢ §&d 1l QgslnB%H?Bang%Oa%e €UG tre PFesent

expr essi ng rese | nven I on rmant s prepar usi ng
r ecomnbi nawterm\wrt.eoimbi‘og‘getioBasetlclsowercequaes‘shwstl Mecometthegs wrfidedies

thereof,  RAURRM AT LAWY Il Gna brh R, .

20 Activated natural killer cells mean those showing cytotoxic
action on tumor cells or virus-infected cells as mentioned above.
In the present invention, activated lymphocytes include thymus cells
stimulated by Concanavalin A (ConA).

The “activated lymphoblast cell” used herein includes an

25 activated “lymphoblast” that is generated when the lymphoblast
mentioned above is stimulated with “mitogen” mentioned above such
as Concanavalin A.

The term “resting lymphocyte” used herein means, in some case,

an non-activated lymphocyte, which has not received the stimulation
30 to activate cells, in contrast to an activated lymphocyte mentioned
above.

“Cytokine” in “production of a cytokine by AILIM-expressing
cells” constituting the present invention means an arbitrary cytokine
which is produced by AILIM-expressing cells (especially, T cells).

35 Examples of the T cells are T cells of Thl type and of ThZ type,

and the cytokine of the present invention is specifically meant by



28 AILIMor the above-nentionedfusion pol ypeptidesconprising the AH;R/b
pol ypeptide or the extracellular region of AILIM The anti body of 108
prresent invention also includes chineriglantibodies and humani zed

anti bodi es (CDR-grafted anti bodi es) that-can be produced by 5 reconbi nant
DNA t echnol ogy, and human anti bodi es that can be produced using human

ant i body- produci ng transgeni ¢ ani mals. The nonocl onal anti body i ncl udes

t hose having any one isotype of 1gG IgM IgA 1gD or IgE IgGor IgMis
pr ef er althe. cyrbek oé pebdoakddry ithedy ceantisELhe)THdr trpaaridivaed anrtbbhidca nyan
10 be pro b kno t S. Iy, manmal , preferably, a nouse,
rat, har%’%é%?’g‘geu' ﬁ;olaa%ﬁieg, w&agﬁic[é?‘qcsatol,}!aggg, tﬁ%& goat, horse, or cattle, or
nore preferabEgrampleBuse a ¢atokidenirerduapd bed pedlsarf Cabbiype arentidty.ed,
for exanple, wi.th ap_ant] i d i d; j Lvant . < i
necessarqg'. %ISW%Thgﬂpgr y%?%#aﬁ%\toﬁgdfﬂgﬁqg\g ggto EP%EQ P?o'r?ndtlf eﬁ%edrfur%fl'l2
obt a® nedyieonre A&—3ni Bt 4 s3Li-dnublze@, TNF 4Celli oipl .G Rondeoend43-346,
ant i bodilggsgre produced as follows. Hybridomas are prepared fromthe

anti body-producing cells obtained fromthe animal so inmuni zed and el oma
cel | s that ar&Angbebpes’'e composddthy RUAIRA ibyenddon, Taee@dl hgdklviormas
are clonggs+andCchages péﬁdgétNiE{)einm%n&%ﬂ@?%ge&als*?:Q‘léﬂn%&é%%on

[
specific affinity to tﬁe”antlgen used for imunizing e manmal are
scr eenefedépdery tyalAitIMhe afshdt ohatPaft f byl ¥andb&upeéanced baying [adns.

| MU ZRHQRS 3T anﬁﬁfx%ﬂ?ﬂnégp%‘iiE&I:éﬂgoﬁ_rof 0} M- Y e 1 SV @lo 25
tinmes the antl_gen,as menti oned above as an inmmunogen, if necessary, wth,
Freund' $RadPiRAEINGUBERLRRESOR PI PnCYARKIER &Y %Ililﬁ"c‘reé‘@é’rﬁ?&ﬁn;g, %&dSigh

the footpads arnhBurapeshbongatlYpt8ione DR UPd B r =5 Re&ifAicalaliv v
nouse, rat, hanster tgw nea E:sg’a or rabbit, preferably a nouse, rat, or

hanst er PEEREFES: ﬁ‘&b,&' PEHs§E B&®ani mal generated so as to produce
anti bodi es denevreqd Ftae snghher tzanductich fedilaedd BYSMTUIMN MHEEAHs the

i h t | bod) ti _Us ly, | i zat | .
e R YR OBR BT, ok 4 AR o o ey
i Muni zahiean typAntinbatdy- proadMekerd realslingace 14kt aiesed ifbredmatloeremammdn she

i muni z i,n Qut _on g_fiye days, after,. the |ast, i nmuni zatjon. e
[ requency AR TR cPORTPARS! miEhT Sat s ork Eore B R pproprT W BTG arangsd Lo+
dependi nigacivetdgon of lcdl FER QBB pr gpeitor @f chhegemriinoyerbilsiady for
Hybri do secr . o] l. . .antd_bod i I the net hod
of Koh! BECSHI LR SrobkE ARG e C VBT 5s L8 Rt s et cRALSIT, ¢
mod?@i ed nmet hd@heNamiistanndt | denadbearnajnkpacedsiy fiesi ngpto “a protein
ant i bodyspleducind 68l 5 LONLAINAL D §ub st 5RBeN. plyRBR00gE + RN JRILIOW,
or tonsil obtained fromthe ron-human nammal i muni zed as mentioned above,
pr ef er apPs&aggesénar@i themfelldpwdng PRIVPeRticent iaFddosivodac Peg Yasiomiatly |

whi ch agetdeblhyed héRdt1PLLf ehabbydaya JBaPBLtIHER BSmBnBRYSRa ] bl bay)ea
pi g, hanster, rabbit, or human, or nore prefer-ably, a nouse, rat, or

human. 10 For "B2RnR® SURSISARASVRT ARfaIRAAY PEhRsBlREE2B58 YBRTEIeTaPlNS

| /28- Ag4mdnédibodal) antIibdd{63- AB8n thld {udBtdnde .isSEAndndc A @nBAdody) (
Sp2 ) , or BW5147, rat-der.ived | ona 210RC§3-A

- LA PR S LSS AGD T QTS0 RoTs P nomnss. GeLreas MeRd BoRed

or CEM &t%ibadyhe husedlad athey efohbowsed tetoimbenafk! chife@ic monoclonal

antibody, a recombinant humanized monoclonal antibody and human
monoclonal antibody.

30 When the substance is a polypeptide, the substance includes the

followingpolypeptide, a fragment of the polypeptide (anoligopeptide),

a fusion polypeptide, a chemically modified one thereof. Examples

of an oligopeptide are a peptide comprising 5 to 30 amino acids,

preferably 5 to 20 amino acids. The chemical modification can be

35 designed depending on various purposes, for example, the increased

half-lifeinbloodinthecaseof administeringinvivo, or the increased
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15 Hybri doma cl onesproduci ng nonocl onal anti bodi escan bescreened by
cultivating hybridomas, for exanple, in mcrotiter plates and by néa%ﬂEBHE3
the reactivity of the culture super nat ag in the well in which hybridona
growh is observed, to the i mmunogen uséd for the inmunization nentioned
above, for exanple, by enzynme i munoassay such 20 as RI A and ELI SA. The
nonocl onal anti bodi es can be produced from hybri domas by cultivating the
hybridomas in vitro or in vivo such as in the ascites fluid of a_nouse,
rat, guitreranse aansret therdegbddatipn eFemubigpsethdbserpriendn ¢igestive
pref erahly dpuyse @nd 4,50 alddthide-antdbodies 25 fromthe resulting the

cul ture supernatant. or ascites fluird of a manmmal . Cultivating hybri domas
zn vitro can Feas@lies mid deparhiymprida arg.as fHe Property of cells to
be cul t urgda dNg i+ iR cOhp2ikeal tHdNo18BE 4 B r¥abhWis af Qg fd 151 Wfa @

cuIt%vatlng met hod, by using known nutrient nmedia or any nutrient nedia
der i Yed F9BAK fFwuf 1 nmedia 30 for growi ng, maintaining, and storing the

hybri dongs t HIOMCEODPEsHeNaL a8BhpbodiR§ tAeCuhblike oSUREHAEMN of an
Exanpl es of basal nedia are | ow _cal ciumconcentration nmedjia such as Hanl F12

medi um NEBBOS PR URFISPH OtvAdd et BRF SR BRPHEI S0/ REMHRRIAMT SRS HYh
cal ci um eIt MtineiBRAl sowliah 1esa Wl mesk um 35 MEMedi um
r
bgki

oA S P S B A 70 i, [ D
andlOr vari ouENanlgaior @heolgan-proteindnaes OUNRENENAQ and tdechdmisedlMme.
synthesized’ compound.
Here, “DNA” means “DNA comprising a partial nucleotide sequence
of the DNA or chemically modified DNA thereof” useful as an antisense
DNA pharmaceutical designed based on a nucleotide sequence of DNA
15 (including cDNA and genomic DNA) encoding the above AILIM (preferably
human AILIM). Specifically the antisense DNA can inhibit
transcription of DNA encoding the AILIM into mRNA, or translation
of the mRNA into a protein by hybridizing DNA or RNA encoding AILIM.
The "partial nucleotide sequence" as referred to here indicates
20 a partial nucleotide sequence comprising an arbitrary number of
nucleotides in an arbitrary region. The partial nucleotide sequence
consists of 5 to 100 consecutive nucleotides, preferably 5 to 70
consecutive nucleotides, more preferably 5 to 50 consecutive
nucleotides, andstill morepreferably 5to 30 consecutive nucleotides.
25 When the DNA is used as an antisense DNA pharmaceutical, the
DNA sequence can be modified chemically in part for extending the
half-life (stability) of the blood concentration of the DNA
administered to patients, for increasing the
intracytoplasmic-membrane permeability of the DNA, or for increasing
30 thedegradationresistanceor theabsorptionof theorallyadministered
DNA in the digestive organs. The chemical modification includes, for
example, the modification of the phosphate bonds, the riboses, the
nucleotide bases, the sugar moiety, the 3' end and/or the 5' end in
the structure of the oligonucleotide DNA.
35 The modification of phosphate bond includes, for example, the

conversionofoneormoreof thebonds tophosphodiesterbonds (D-oligo),



anoclonal anti bodi es can be isolated and purified fromthe culture 14 FEB 7003
supernatant or ascites fluid nentioned above by saturated 5 ammoni um

sul fate precipitation, euglobulin precifjtation nethod, caproicacid

met hod, caprylic acid nethod, ion exchaﬁgg chronatography ( DEAF or DE52),
affinity chromatography using anti-inmunogl obulin colum or protein A
colum. The "reconbi nant chineric nonocl onal antibody" is a nonoclonal 10
anti body prepared by genetic engineering, and specifically nmeans a chineric
ant|bodphsaphoasthmuseEhbnn@Sctphmﬁpmprnﬂnmhinﬁﬂeehﬂndnnhﬁﬂmimga)wame&bwé

regi ons d o) Gl ( at,
namst or PLOERASPALE S (hE P LA " AR el A < I pl T B8nds
|nnunogb@bMQHMYLHPhNﬂPhRﬂQﬁQ#Qat%gb@ﬁdéerpVe¢ﬂmhﬂﬂanmnnﬁ|ﬁhﬁn©gfobuﬂhﬁ
has them@ﬁi@@cé@hgnsgﬁuﬂﬁc% H&@%r?tmclhae@ac?o}’%s@iélﬂ?ﬁléucthl@%olngr%r(s1'091Gt0
lg& , g | gA, 1gD, and e constant region

r ecchbi A nﬁléﬁFﬁﬁﬁ-P@SﬁDrﬂEI 3haP- aﬁthwéayb@aﬁ be Theat m@ﬂlﬁ&ﬁaﬁlon of the
'”“Uﬂoghﬁéﬂéb9188|0@w§¥3tihéﬁbﬁé§0tYP8r Pegbepall v, dHe | Scbhee20: 6RNSEANt
region of human |gG The chimeric nonoclonal antibody can be produced, for
exanmpl eS"RECPYPY ditE2chkeaFedsamdneagentne - producti on nethod is not |inited
thereto. A m)Héﬁéhu‘mﬁt'ﬁlﬂéﬁﬁg"%ﬁ@@ﬁh?ﬂ@hr'\x/gmp@@!a@%@&dﬁﬁ@%@%ueﬁée
referrlng to eri mental Medicine: Vol. 1 10(1988); and
Exami neff Putf T merd TASH ?‘%tqlt?rFe(QJfP B)serﬁb‘l }piarzapzigense

Nard y, rivh ﬁﬁ&rﬁ@c@ﬁ@@éé@ddé}é1@ﬁé&abla¥ean§ﬁr hi HGCQ’_JOQQEIQ egqqeﬁeeeacfogtmg
chai n) obtai ned fromthe DNA encodi

t he constant  region human
[ mmnogFBBHijFﬁggﬂt/ﬁt§PP¥SrﬁHPII‘aéPF\‘?5eVab&¥rFé’§“%A( rdiP r-angB8 V%?Jl
encodi ngahhenMapiabteahegroptobnHo€hBNA) eﬁbbamgdthéommtm Dhbeoemm@u ngra

R I T e S R A

chain) abtaMned from the DNA encodlng human |nnunoglobulln downst r eam of

actjgve VL gen Qxearra ged ene 35 encod;n var bIe re

chailgln) obt ai n@% omttlh g g se %eélcr?ous% nocﬁed SP an’te ggglcates

i sol at ed bammuaheduﬂﬁaqtudg $emuem©e co&pdlEEﬂgZQWBéxbxmmﬁrywndmbéereﬁt

vectors t fo sf

col 1 5w iptBRst ks AT SrbEC FLEY G30G%a, D@ bEPr DL HANNHIB L deHARhee

transfomaﬁt-stSSpécﬁf itealliog, qywcami\ta rrstcleeatmsad pmﬁem& botocl7énal

5 ant i bodys Beadugnt, fyhed dosgs, b%‘notzllae g%@tﬁg& ods_digesiede ptlg@cutlve
roprlate restriction enz or ex R Hlndl

eI e‘?& r opHetessideasiang sy @seamﬂr@feaah%Ya@ap@%w9cutamnaﬁéeyzéde§y

Sout hern bl ot 8% e NdrRle 8P HIEEIRRNRIRIRG B8ImdFi Sl Bﬁgmlégﬁ.lgxﬂﬁBh‘%t
wi th ethidiumbromde and pho-tographed, the gel is given mar ker

posi ti ofST GAkPRAIR tree iiah wekt st idddked ath the2 b lRrACEoRERRES ARG es

. Then, othe +gel Impsoaakaﬂluws@eredl NedaOgaggleticison foyr 101ﬁ&ﬂéé§§n%ﬂt|ﬂhe
gently stirrin e transferred to a filter for 4 hours

usual ﬁﬁacygﬂ@??t“t@ m?@{’F@EG\%er‘é’tFaoﬁfd“vﬁ’sﬁéd“?%WrmPF HF O% $BEre Ftlé‘FJ
t hed i I tre dles;mtdfatul@nafédystﬁn@dorltmelibs@rﬂ)@i@doatthmmly 3dhoubstehkber

baki ng, e, filter..is treated wi_th C/ 0. 1% SDS at 65
m ut SsRRALLR! 1€ g 52 SR Ra oot e SHAN Y, B sEeatden 4o
treatedthetbhpmébabrmddtﬁtcanlsnlappmmednta phastbovbagnatiséh€ef ONA3 to 4

hours . Next, I and br|d| atio Lutlon ar. 20
to the bag an i%e% gé&RéBDwﬁyffﬂttﬁ%%?e ?%?8Hn ricdicZat o 1%?%%9
filter bemwashédaxmﬁm fappth»q:)rabaxve BHA{ RNAeedipadtein s*tﬂmjiam:nas having

10 nop e o iRt SRE SHABBLE 100 Kot 1 ol e L RERLy ATTERERURS
and subheviad ttbeatntoclree:@nl@g:r apriyohtf tef aheubadOils toeamaiit 280 ReaanrdngedeVD]
gene an rgfeggﬂf ggdfggg E%QQ?' Qei‘ Et o‘fhé‘bBu‘Bf 190'7?55%839@0%&8@”6”

anti body are |de out hern®bl otti ng nentione ove he re
conprising thé Nmﬂﬁﬁnﬁnii4§¢\iﬁaéﬁéﬁ@|#ﬁfth@udﬁﬁﬂﬁ#ﬂﬂ@mcpéséﬂuéné ye
gr adi ent ga and dgn e

Charon 4 Ceharon 8o Eip e atp (4 F 5 Bn £9 02 %°t§8§?§¥a§‘x’%ﬁaf-e,
LE3S), Wagltéteng)ﬂélmé%eéﬁﬁéblw tlhm@ﬁeAEhatgé,vééﬁéerﬁb geﬁéﬁawéOAe
genoni Co i @Fyiod B¢ HEBRRLE LI PLAEY A 1%9{@!?‘&%@ YL Qg&@ﬁﬁ'ﬁ@%hb%éﬁfth%
such as Benton-Davis method (Science, 6, pp 1 182 (1977)) using
appropriate probes (H chain J gene, L chaln (K) gene, etc.) to obtain
positive cl ones



35 conprising rearranged VDJ gene or VJ gene. By nmaking the restri c£ h&r; p
and determ ning the nucl eoti de sequence of the clones obtained, (it ﬁ@
2003 32 it is confirned that genes conp&ksi ng the desired, rearranged Vs
(VDJ) gene or VL (VJ) gene are obtained™ Separately, human CH gene and
human Cz gene used for chinerization are isolated. For exanple, when a
chinmeric anti body with human Ig@ 5 is produced, Cyl gene as a CH gene,
and CK gene as a Cz gene, are isolated. These genes can be isolated from
human g&I&TMe (Lithy & gmivhb ha ¢ibdis ma@y begepiel amall Ty wsisietk igtnethe dv-rtespumdisng
to huma N h respectively, as probes, taking
advant agggggprﬁicgﬁt%gﬁgﬁq}ggy%%&hv%g%%g)n'ucI eoti de sequences of npose

i mmunogl obul i AI§@Ne iancelv@nchdmn dfhehpr@Esentmimotrdtiwn i sgend ragseenbingald vy,

A st R e B
pp. 1§57£11§71415(-1978)), for exanple, with a 3 kb H ndlll-BanH fragnment of

cl one 19146 ( ) ASREH PSH L:H%Qt 15/ e - dot
Cna e 6% b DeoBr %j?;%ﬂaent Shoothe & I\/EFgal%é( ffhntop, PPoldln Ao d uéaA%ts

Vol. 78, wiFhavgmiarane mEough &hephv@eaPrhohiaAntisle regloaxpepetrabingrthe
human f etigli heped Pey e INAnkabdhaesdfék Wrtdedd Al Lind8ddd apbsenad-Udture
agarose gel electrophoresis, a 5.9 kb fragnent is inserted into Q788 and
t hen hurgn T "Hehs  cPmRsied af Pored MRifneegiobes Wit f dneX HRGRE 1 Wsithg

NMOUS® ViHegRRE, PP4SEmMubIERE rd i) £hHd08Nep PH¥IFRE i Ch , 08082 ORIned,
and t aki ng pronoter iion and enhancer _region into consideration, hungn CH

re
gene i s HeRESHCES BGV\ﬁ?&lleéHFﬁﬁG?emﬂ’/i‘-FSéﬁésands‘h%ﬁ AR AR QTSR
downst r eamsHRYSE ¥l cGRME rcticd tat HIRIT Furdl AL eldlle 11N i3S theVAHYm Uf

SV2neo with appropriate restriction enzynes_and DNA | i gase t he usual
Dot hod. 3 FOPAMEE o SR TEr (e ALY Fi 0 LORMEEnEH i e I e Ty e L)
nouse Vaagene/ htensatz @gﬂﬁicfmrl@e;ﬂ esfert iasly sid%ﬁﬁricéﬂi in the same
expygession vector or i _different. expressiop vectors, i meric .
LB Lo eaeRs, eal SrRbueber L St PREGERRY HFEhS L The e Tt e B ion
nyel omas romathe gandtigir stducetanti (editeis 1l regiexdnptan tRRXE3AD86 53 raritdusreor
SP210 cell s .fusi,o t -dextr t hod, | ci_um.
Shosphatl et hoab8kaChRRk s PO Sl it AL HEXEEEN VRICKE, RS, Batiad o
by cul t istavictrgrienemsdica 85tsbaeaditiye anaphrgpreor r §gpohtlengwonds hel megns
resi stange gaed BICR GAINLG e PRI LY AlhsrtdiBraridrbrein

produci ng desired chi
except the region incorporated into the membrane (transmembrane

region) and the region existing in the cytoplasm following the
transmembrane region (cytoplasmic region).
“Afusionpolypeptide” included in the above “protein substance”
means a fusion polypeptide comprising the whole or a portion of an
20 extracellular region of a polypeptide constituting AILIM (preferably
human AILIM), and “the whole or a portion of a constant region of
immunoglobulin heavy chain (Ig, preferably human Ig)”. Preferably,
the fusion polypeptide is a fusion polypeptide with an extracellular
region of AILIM and a portion of a constant region of human IgG heavy
30 chain and particularly preferably, a fusion polypeptide of an
extracellular region of AILIM and a region (Fc) of human IgG heavy
chain comprising a hinge region, CH2 domain and CH3 domain.' As IgG,
IgGl is preferable, and as AILIM, human, mouse, or rat AILIM is
preferable (preferably human).
35 “The whole or a portion of a constant region of human

immunoglobulin (Ig) heavy chain” used herein means the constant region
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1.4 F E 9 20 33 nonocl onal antibodi es are obtai ned. Desired chi nmgrikEB 103
nonocl onal anti bodi es are obtained fromthe cul ture supernatant of

ant i body- producing cells thus screened. ,fthe "humani zed nmonocl onal anti body
(CDR-grafted anti body) " of 5 the present invention is a nonocl onal

anti body prepared by genetic engineering and specifically nmeans a hunmani zed
nmonocl onal antibody wherein a portion or the whole of the conplementarity
determ ni ng regions of the hypervariable region are derived fromthe

conpl ene?® ARetEc degdrhi M hymeagieasd ver RSPk imbra Vveghian f(Hophabnh
monocl onad fdddBagdyy Ofor.aré RN SRR RO . (ﬂﬁesﬁmﬁﬁ‘églgﬁﬁ‘fiﬁrcaﬁtﬁe ady >

the framework r gl ons of the variable region are derived fromthe franmework

regi ons BIMURILRY LN Bel BREBRIMSOARNERARSIERAARIGFBBEFRAS - arkPe el Eemstant
regi on isxAgsieed s Eam hhummo@l&p@ﬁ@rarer Q@GOWIééPmI nagiedbubhl 1gdd) The

conplenentarltg detern1n|n% %,ons of _the ¥gervar|a e._region exjsts |n
t he ﬁypé%w F9B1 & G IPA2Y mef IPwr FRABIEGEr e gF BRAT BF2BAY aftieHHEUBORH PR
three reg qq& Wwhgeh, dngc;ezt t)éG@ndoﬁqfﬁd@”EB&aIQM bl 1@&3% of particularly

antigen(co ementarit term ni ng residues, and . CDR3 The
f r amewor®k & a&??se g egialopébfl@ o7 B SFERN Jffﬁiﬁn"z“(?rb%ﬁﬁ%hé’ﬁ gienging

conser vegh naghansden G dIPE§E eErgG oWt 2 £arges, bseivxla@m)the three

I(;gzg)l erﬁnt)?ale?fl determ ni na regl ons (fra ?#:Drk regi o ‘?ﬁ’a%s”fHQ?R%h g‘ﬂf"éh
allidhe d’l’f‘.!glirm’lSccﬁWd aaipou:vtcb crrbxﬁrslddrrmy\kmi@'@fcniu&ls%(mwwdm@htaﬁd tywo
et o1 T LR  led HRMRC AT SO0, SO0 01 TN LR, coun eide
correspammdﬁ;«&xﬁ(hundEN|v@ﬁefnmgha bhedin isanoompbsbdl 6fi. the light chain
variable region (Vy) and the light chain constant region (Cp). The
heavy chain is composed of the heavy chain variable region (Vy) and

15 the heavy chain constant region (Cg).

The heavy chainconstant region is composedof some domains having
the amino acid sequences inherent in each class (IgG, IgM, Iga, IgD,
and IgE) and each subclass (IgGl, IgG2, IgG3, and IgG4, IgaAl, and
IgaA2).

20 The heavy chain of IgG (IgGl, IgG2, IgG3, and IgG4) is composed
of Vg, CH1 domain, hinge region, CH2 domain, and CH3 domain in this
order from N terminus.

Similarly, the heavy chain of IgGl is composed of Vg, CY11 domain,
hinge region, CY:2 domain, and CY;3 domain in this order fromN terminus.

25 The heavy chain of IgG2 is composed of Vg, CY21 domain, hinge region,
CY,2 domain, and C¥;3 domain in this order from N terminus. The heavy
chain of IgG3 is composed of Vy, C¥sl domain, hinge region, CY:2 domain,
and CY33 domain in this order from N terminus. The heavy chain of
IgG4 is composed of Vg, CY¥;1 domain, hinge region, CY¥;2 domain, and

30 7.3 domain in this order from N terminus.

The heavy chain of IgA is composed 0f Vg, COl1 domain, hinge region,
C02 domain, and CO3 domain in this order from N terminus.

Similarly, the heavy chain of IgAl is composed of Vy, CQ;1 domain,
hinge region, C0;2 domain, and C0; 3 domain in this order fromN terminus.

35 The heavy chain of IgA2 is composed of Vy, CO;1 domain, hinge region,

Cx2 domain, and CO0;3 domain in this order from N terminus.



The constant region derived from human i mmunogl obul in has the am no a%i d
sequence i nherent in each isotype such as 1gG ( 1gGl, I1g& , 30 Igtﬁ F, g 1003
lg&4) , IgM IgA 1gDb and Ige . The co%tant regi on of a humani zed

nonocl onal antibody in the present invefiltion can be that from hunman

i mmunogl obul in belonging to any isotype. Preferably, it is the constant
regi on of human 1gG The framework regions of the constant region derived
from human i nmunogl obulin are not particularly Iimted. 35 The hunani zed
nmonocl onal anfThiedthawanhsén iotk éd, cdmposedanpVe, (A3 dwid iowshiNgedlegsont,0

say. Unegpr adetl,on ng! had hsurel Linkhed o dc4 EED.1003 3dsknereto. For

exanpl e,”a"r econbi haft“hunant 28 nocl onal ~“an derrv rom nouse
nmonocl onal anffhledusacachiaé npe £3aMells wompearestd o f dhgi Gtk diomginr,e€ik2 domg ing

Publ i shed ,J e T i .Of . ' I blLicat] - .
el 4 SOBToR ARG Al B D 8, b RLE P xRl MPLEERLRAR Sl De B
gened anltiagel sggiosnasmsesd EncAgcn EPR.gamd d@Dr-esponding to the nouse H
chai n CDR gen resl sl r'g&g@ss r Ci S | Rral;

ant i body, and%ﬁgrrlgpﬁél gﬁfgﬁ% %ggeaé;'yﬁgo%_l ng t?fg o\j\gﬁg’f'eerg%gl ons r{er};gg%t humar H
chai n COR3 cépmaiporaith§etodenahpube HidhsindeaDRreenli basuiaBsvand ey fen L
chai n geneseneediing thie swhel enr egicon igcepihdhugmn L chain CDR correspondi ng
to nmouse L chai.n CDR nentioned above are isolated from hupan, i nmunogl obul i n

genes . The nBtiselPFcPEMAPEDR Hhe Y LR tedyYihE RARAATH that$h YeiRyd &9
sg iGol %h%dsaﬁ.ghﬁpwgb&éémﬁj_&f@[ ltsqdié Ble§ond &RRI @ﬁé@mted&eﬁ&@ds Sékié’@'lnd—ﬁ.n
t hey can_be expressed. Simlarly, the nmpuse L chain ene (s) and the
. L BRI REOE08 YAah% EBRE AN b SR EPPEa GONTF Gno R bR bR RS
vect OE &@)dé/}ﬁérdﬁ‘@ywﬁﬁﬁpm oRPeRIsEmsIe inﬂgiﬁm@hbﬁﬁlyyc;]hé_heggggﬁenﬂ oo @R
gene ( s u chai n_gen s.).an us. a L chai ene,, .
Ponan. L SEhEr P s S8 o hreraBibn, Hagr LHanE (TR Th e ESuL i 5o
vect or jentihaind bey Fegnibehéxhrmssiesmo Hogdus dlebhsyartea in dnsfmenmed contpo stefte
ex ssi_@n_yvect.or _thus.prep d, t o .qbt ai nsf aor.mants produci ng hunmani.zed
ronsE T 081 AR B TSR Bl T e TR Y hanEr o LT & SR S Rt O
nonocl odakuddtideodhpnids offes Ntlinniurom gy t Lk bustpatedt antrigbnihe 2hdurshn ,
nonocl o ib "d S d obulin & i chet ir LONS -
conpri s&%éktgﬁtg’v Ia % ?damgggisf alr%tmfegiﬁ%%\@%f ngl Lﬁﬁee{'l?ér%{ aﬁaaﬁgégva%ﬁlaﬁcee
and consResoordgiion ¥echaphainno€obsminet$yrtemhiindtginds n rar et -der(lWéd ) fir om
t he genggdeggogmg human i mmunogl obul in . 30 The human anti body

I

(preferabl'y human_nonocl onal antibody) can be produced in the sane way as
t he2r oduct i oNamel Hod  PoFdipel ohal cORSHBASCIRTHAN git ipdanesl ont inhedvy

above byhkARMNZnRY ot Braleafehd8Na 2oritaReISH G RYIBRan iy ff of an
exanpl e, at |east human i nmunogl obul i n genes) have been integrated into the

| ocus OfMAURGHLIRENEATNARAEY FESuNRVASS tREUSEIBYtERR] (SRAF A PR RBRIEL FHRS

exanpl emendibhadsgpBie , "BHEEpPE PEHED NG, husBh@idOEH 85 FSgion without C1

domain, or the Fc region. Specifically, example thereof is the region

25 composed of hinge region, C2 domain, and C3 domain from each of IgG,

IgA, and IgD, and is the region composed of C2 domain, C3 domain,

and C4 domain from each of IgM and IgE. A particularly preferable

example thereof is the Fc region of human-derived IgGl.

The fusion polypeptide mentioned above has the advantage that

30 the fusion polypeptide can be purified extremely easily by using

affinity column chromatography using the property of protein A, which

binds specifically to the immunoglobulin fragment because the fusion

polypeptide of the present invention has a portion of a constant region

(for example Fc) of an immunoglobulin such as IgG as mentioned above

35 as a fusion partner. Moreover, since various antibodies against the

Fc of various immunoglobulins are available, an immunoassay for the



1

1 4 FEB 1DQ@B 36 prepared by the nethods described in Nature Ceneti C"S"’JFEW@@
.7, pp . 13-21 (1994); Nature Genetics, Vol.15, pp.146-156 (1997),; -
Hei 4-504365; JP-WA Hei 7-509137; N kkei Science, No.6, pp.40-50 (1995)
W)94/ 25585; Nature, Vol. 368, pp.856-859231994); and JP-WA No. Hei 5
6-500233. In addition, recently devel oped technique for producing a

human- derived protein fromthe mlk of a transgenic cow or pig can al so be
applied (N kkei Science, pp.78-84 (April, 1997)). The "portion of an

ant i bodyfusised pol ypleptideseoani ne exets idry peafori@davwpahtintibedieon against
nmonocl or{%le %Q,_[i body as nentioned above, and specifically, nmeans F(ab') 2,
Fab', Fab,” Fv (vari able fragnment of antbody) , sFv, dsFv (disulfide
stabilized Fv)'A pelupeptidagiviiiddmabindst i podpILIEp. ifpiinclfdead Pat et s,

Vol . 6, . A4 1, ( )s VB a5 D1 y o ! feed
by tr ea%&?q%ﬁ%l é%%llu:\dge%g l{)rmtrFoecl%eg\%thlaenltl oo?y;jchv{ta%ogegr ggtl%gsstgi such as
pepsPn and pap@etiiinsdesaapsd eancint & mehyderiydmwharebinds by ATHEMY iarp

' mmnog't@l%h@%@%%ra %:Ia%t%%%f L, 18 EBRsRIRAR RERMNH BFhSHAD-1,
bet ween each of the two H chalns. For exanple, papain cleaves | g& upstream
of the @I Pirde PeAESULR EALLRENHECPEGYBASh edFatl FgpS ietie R hHing witd 20
two H chgiriy gﬁaﬂ%%ﬁa‘i’éﬂl\@z hog®! @peys ntaady; f 1 295801 §a £ ir it &hd,
chai n conposed of VL (L chain_variable regl on) and CL éL chai n const ant
regi on) Volard ¥ H cRBi h3PPadrtRt 108 F05 e 4™BRRUP TN, ¥RAi-f EfarRRabh & I vhy)
and1@HYl290; re@ion dikit.he veanstanto regigh, $f3-3xdhaiznom@r e connected at
their Ctermnal regions through a disulfide bond. Each 25 of such two
honol ogous antiSd@F 3Rldgnetft BOT ¥PeRE1 e 1RaPCl YReRside SPEBTLFéRTdLe e Lle |
downst r @aMaObothe ol 8¢l bhdexbeadellalbberbyNeg 6£0tNESasov Sl Tighhed WesTh,
each of the two H Shal ns_to generate an anti body fragnent slightly |arger
than t h&RFagmenflPR wiit$PPhe o dboREHEht POHERSRAT Y r EOPBRAELRRd H®

t he hi ng®lnegipyidelhiaaht thodyhdlef bagrenortsicrml dedaFecahskant” Aegion of

g e TR N T M N e
subst anatmehavengs aftaactexttyceéhl wbanl ateigignt’hearsd gital dorasntsathict reginedicd ed
by Al LI M, morespeci,f.ical |l y"asubstance havi.ng 35 an act.dvity in inhihiting
ot of | f erAFI B AP R M SEN St g A GBI ISPt T che N oF &
cyt oki ne by AlhlkeMpeippepsidg,celpsttion of EE@ pelyp8ptadeweftagment) , and

phar maceytj.cal | e Ler jfi I ti
Pomos: Sl HoRfaRlan Cneftivfln R | € Yo eIDANASRGEY LBy by
cogEGi singForitiaato DR $elsbnadcgyorst hentdanphobel awubst aantes dey | e Ebr e

and a pRanneggulihcah ! yhaccaptakheas Q%Héﬂcal@%mé he@hb¥ ahB€ ce11
phar maceuti cal conposition of the present invention is a pharnaceuti cal

conposi tGUFuEenPIatdiody £Fy oMot etk BithAskpthakecf portion of the
pol ypeptide (@l 2gmRAbdyh@ f UHOH RA AWt il 28] Wd g diidindy,

t he nonocl gnal _anti body or a portion of the npnocl onal, anti body_defi ned
above, &TFiRPCAY pRAFHERENT & R YWORRER anEaPPRERIHTIS YRATRAL AR 2 1N

accept ablp redrdulerr liynprudesaneyChhAAT M) [deFihe RALE¥RANGRE pfeferably
deconposition qg)ent, a stabjlizer, a preservative, a buffer, an emulsifier,
an ar ondt MOROLOHr &R+ Weet ener, a viscosity increasing agent, a
flavor, a sol gheditfy cki liyneheast itba@erils aaramwt lissdaddivingean 45t hgiopeiror
nore of ,such .carriers, a_pharmaceutical conposition can,be foroul ated .

bl et s ST g S8 L PRRLIBE S SRS d (O ERT BV RIgHRG 8 R IP
troches,orel ixhiBitSHGPGOINSEi@UF ofRtebfeSyh URNS. od hd jealErGaw | galby
CONRQSI t,i can 1 ni st.ered..aral l.y .ar..parent er-al QG her forns 20 for
pargﬁt etrAaII%r}adnelxﬁt}gets%g{Hldgr?ellﬁlc u&lelroau%%lbu Clllon ?Coor eAex ernal application,
suppository f Gherastiboddmhicbermtésent dmdepedoar gan freesatirbed dyytibudiesual

met hod, ' ri r%ﬁp cl.l ingeedi e T vary

dependi ﬁ\gygﬁrﬁeﬁggggséﬁéré%g%\gi% ,g%a%dé ‘!lséﬁnpatso%g'gg’ogggs pgt??xg%%?]'ggf fcé‘{(}t.n 0

t r eat nemtigsadiing statdgtiiten widlht sheparitoidyesf, such as cells (natural cells,
celllines, tumorcells, etc.) expressingAILIMof the present invention,

35 transformants prepared using recombinant DNA technology so as to

overexpress AILIM on the surface thereof, polypeptides constituting



treatment, or the kind of active ingredient (polypeptide or antibody

ment i oned above) contained in the pharmaceutical conposition. Usualll ’yFE@ 3
phar maceutical conposition can be adm nistered to an adult in a dose of 10
~g to 1000 ng (or 10 ~g to 500 ng) per 8Re 30 administration. Dependi ng on
variouscondi tions, the dosagel essthan that nenti oned above nmay be sufficient
in sonme cases, and the dosage nore than that nentioned above nay be
necessary in other cases. In particular, the injection can be produced by
di ssol viA¥f. 14, eniﬂn@rﬁbmge-tmmnéxbcﬂyshnna?mpanbdidﬁs pbmpnhsbogitha ATLIM
accepta r h i | i.pe 0 i

vai | ablS T S Yt PRFROETaRIRY BRaih bRCARRINSTTERE Shtiboay of
0.1 1 thaBbegestIhvaptdnn bbdy/miclomers ehlmerio argzzetmd:bmjyndihmuimd
The inj egGt I b 1Si8r e a

of ot i (R R o D EnR, codll e P RS

to 50 nm@mmpghtteﬂmmgyma@dthmn atndta,w%n'phes C@fn be produced
adm ni Stﬁs%gomnarrplgr&l%edﬁgﬂo%é% PRYANd A& adpiqusiration routes such
as intravenous Inj ection, “subcutaneous In ectlon intradermal inj ection,
i ntranuscul ar The @@ppéﬁonéﬁ AREhpeY| tapbides mhags SAVipgeRayapng 1sotype

i ntraven@usi4d) QLQ}M ortgalherdpll ACtif cageabso 1k RepRedd rabhie .

non- aqueous di | uent (? for  exanpl €, Propyl ene gl ycol, polyethylene glycol,
veget abl e oil Télfcﬁoéé’céPP@é %?Flboﬁlﬁd 3 bt T )s dhmagoet RAAS| gntibody can

SUSPENSIHAN pr¥aRBd PyoRhelRBoWR AEEhBASCANNDRBF Erd |d1leﬁﬁ’aP)/ ;ﬁféfé?éb , W th
a bacteri a- non penetrated filter, by m mgg bact eri oci de, by irra iation

. The i MPUS& i 6AteaPPBELRF odIFS BiGhe T RBPAEL AT sdoﬂreﬁéﬂedg‘l’?at d%ﬁ\rfd%e ]
Nanel y, drt da:tfIreeezs- didred ﬁr%f*@;&‘aibl%i erd Infoud | B0 MRsididd, AhdRHRE,
di ssolved in ﬁt erile distilled wat er fo ection or. anot her , sol vent

bef ore (RferaPRe Ephdr a3 6’5nﬁ6§?‘?5Sno‘fl?}h@npﬁé%éﬁfanl ASRhiPRAD jaPOVe
usef ul fudrtt rrRRfury Oragynsping aXi s mfcasrdguus aut oi mmune di seases allergic

seases, nf y. _di.seases_cause t he_acti atlon
20 dhscases. dhd L1 ITRL T dl seoges s ad DY e Ach Nl Lot Blopeatnoa.
| ynphocyirerf thetaroimsal Exaimpiesi 28d t h@ndad@asisn artheambhoodonal fart dxadip e,
rheurat ol arthtly 98t ePRL 1NN S) nybRLARTR T 90l T OLSXAMR! Cerom  the
br onchi tairs:,langiy-tprs:qmémg)ru:ieé.,ltsepau:iau.ins:drrgi@oar tIhE| snpaaﬂ:rmumunlzed and

| ntesti Pr?ee_l.%tn?ar 'chFI.?LF %' e nB%r.%ée;S’Qﬂa%é N ﬁr | ?fg?%gﬁaéomfﬁ‘é ar

nephrl t art euma nat’i on
in #8st |fs/¢:tre4ﬁocnarsepeefqlsqrmd i aupdmlpn(e@pcadmanglmmngciepeﬂ.fa;st:dmdles

i nj ury) sHIW IRk Qgeéim by ed, i 't%mdﬂg grﬂ&f ﬁ%eégo&na;ﬁuﬂumwﬁ

di seases, burn, inflammtion 1n nultiple organ lure, Inflamation after
operat | SR lPEae GCIERaR4 i nf | ammat i on acconpanyi ng arteri oscl erosi s],

vari ous condi ig,ens faR3ed bsh ORGEEEL Bha Dh ¥ BRLyI PSS OBAGERR SPAMRIE .
i nfl ammati on graft versus host_reaction, inmune rejection acconpanyi ng
graft v qﬁgponsareperformedby1njectlngorlmplantlngonceorsevera
25 times the antigen as mentioned above as an immunogen, if necessary,
with Freund’s adjuvant, subcutaneously, intramuscularly,
intravenously, through the footpad, or intraperitoneally into a
non-human mammal, specifically a mouse, rat, hamster, guinea pig,
or rabbit, preferably a mouse, rat, or hamster (including a transgenic
30 animal generated so as to produce antibodies derived from another
animal such as the transgenic mouse producing human antibody mentioned
below) . Usually, immunizations are performed once to four times every
one to fourteendays after the first immunization. Antibody-producing
cells are obtained from the mammal so immunized in about one to five
35 days after the last immunization. The frequency and interval of

immunizations can be appropriately arranged depending on, e.g.,



35 reaction, transplantation of tissue ( s ) and organ ( s , 10@3_
di seases acconpani ed by excessive production of an anti body agal nst EB 2003

f or ei gn ~ 4 F~~ Zaa3 38 antigen, causgg by inmunization with the foreign
antigen, multiple sclerosis, autoinmune thyroiditis, various skin

I nflammation (allergic contact-type dermatitis, |ichen planus which is
chronic inflamratory skin disorder, psoriasis, scleroderma), and systemc 5
| upus eryt hemat osus.. Both acute and_chr oni c. jnflanmations are included in

"i nf | amPRARFFEDP IS SPBYBRESPIVRFR i oflYLT Bhat AR EHRITARRR T PP s
the i nf lamEiddNcaf Mdpebphhedpreeshethed dMkbamaRtig Miespense(NSture,

relativ rapi d and e o] on | |SQ 10 r nd the ter i on
t her eof %%%1 &% oUP - %1%{ ?Lgfgjnénan P’oﬁ'lt(,s |Wﬁqold€ﬁféf|’6‘?lt}?%%ns &n%a{

i nfl ammiymdd’mamheb piepexgd eySEesing anﬁﬂhmﬁyatpxwucﬁs@aeels&dre&ﬁne@l y
sl ow, radu or eve the sence of the expressjon is 00 ak t be
et olt odEI bl S T e i T o B R (T o ST T SRt |

year s anmbri+rainkm mmmarlaimmanuednaés eearnt:ldrfécﬂmmmeo,np«relfeedbuy ansplee_n,

bi t l, d t.h f.| ammat i th t _iLnvention.
Speci 1 T AR PRRRmer-ORor (1SS HECY o SRS, SBRAT R - ey By GHEh
bl ood vesselved dwgm,| pveferabayt, ammmradaspcht amhmousm: Leshitneguimsartiay y,
Ki dney, i %{%& 200883k Wﬁﬁ.ﬁ.a Orof%'of}_ F&Qﬁigp%;‘&bﬁsgff ¢ 8} thilan
phar maceu q ‘conposition o e pre I nven various
di sdflses can Eem eetcempby theommasﬂemmmty;elantm nPQVeﬁBngGBt 656 al &gown

d 1
tlhzegigrpgs)@féon pat ern ?%5&%3%%%25%I andgﬁ[{]pe %?ﬁe)? F{/% rzeoéﬁ%@ws
ThA), i PAor ndl0.noegse BRHAAZ, derdvedeTived| snysubméai g2ik @RCHI Iscx]o%\s3the or
expr ess'rﬂﬂnaﬁ?i&e%ﬂzéﬁ my23 opduabk kg 2l éﬁi@@bl-té%%hiab' eGc7H) 6 %EMJA@A” e

(b) shows t expressi on 30 pattern of gure 2 shows t

expr essildRigat car REYF TEDXSARARE MsiedVRisna by eedmasipsd thnﬁbed@ﬂJJeﬁiJSP-Q}'H | s

at egch di fferfﬁ}Hﬂﬁidn&”cP&?&@p?BdIcEﬁl;h%no@ﬂ%@ﬁq é‘éﬂﬂo&f@s Eéﬁ'b%ss%fglerﬁfd
CD4 and CD8 as  an i ndex. R8 show the follow ng: R2: The expression

patt er n B CRIlI'EIlMaé'rﬁ&gCBZErFﬁo’@EﬂJ nEYat §RARB- ﬂé’ga‘tllcﬁét?t@é] Péateslﬂmﬂiﬁfﬂ

2~~3 39 n%asumehgewree&elae&lmttyebe eheAbLl M:28ds6P28nkRatP4 1 Meakd YwdDSi 44 Ve

CD8- weakl itive T cells
W .'LC %ybrldoma growth is observed, to the immunogen used for the

immunization mentioned above, for example, by enzyme immunoassay such
20 as RIA and ELISA.

The monoclonal antibodies can be produced from hybridomas by
cultivating the hybridomas in vitro or in vivo such as in the ascites
fluid of a mouse, rat, guinea pig, hamster, or rabbit, preferably
a mouse or rat, more preferably mouse and isolating the antibodies

25 fromthe resultingthe culture supernatantor ascites fluidof amammal.

Cultivating hybridomas in vitro can be performed depending on,
e.g., the property of cells to be cultured, the object of a test study,
and the various conditions of a cultivating method, by using known
nutrient media or any nutrient media derived from known basal media

30 for growing, maintaining, and storing the hybridomas to produce
monoclonal antibodies in culture supernatant.

Examples of basal media are 1low calcium concentration media such
as Ham’Fl2 medium, MCDB153 medium, or low calcium concentration MEM
medium, and high calcium concentration media such as MCDB104 medium,

35 MEMmedium, D-MEMmedium, RPMI1640 medium, ASF104 medium, or RDmedium.

The basal media can contain, for example, sera, hormones, cytokines,



R4: The expression pattern of A LIMand CD28 in CD4-positive CD8- pOji t"gEve
cells. 5 R5: The expression pattern of AILIMand CD28 in CD4-positi el‘ B 2003
CD8-weakly positive T cells. R6: The exg&ressi on pattern of AlILIMand CD28
in CD4-positive CD8-negative cells. R7: The expression pattern of AlILIM and
CD28 in CD4-weakly 10 positive CD8-positive T cells. R8: The expression
pattern of AILIMand CD28 in CD4-negative CD8-positive T cells. Figure 3
shows the expression pattern for AILIMin CD4-positive T cells contained in
nor mal RBGLETs prageiP s skiesganic Fpgu s gendfovkiR Heansgit ed8Perdpagt &fn the
Al'LI M i gphiewerivlel ssue-infiltrating CD4-positive T cells in a host suffering
fromhepafitis. Figure_ 5 shows the expression pattern for AILIMand CD28 in
each of CD4- p¥orerventlcantibgrdeeDranefst ilpolrted padcprrdified iffom the
peri phercal; 2@ eblsep@d rhatahits NG seit@d 31 dildindmitibinlddr ARG by dthfatem a
patignt suffering fromrheumatojd arthritis, respectively. Figure 6 shows

t he ¥xpPEESPGHT TS RTRFIR M H Phe ?F%OEBh?ﬂ%ePFﬁCPWﬁH&lBH method,

ti ssue- deipiréead alc LehbshbBOMab A IthA c IR e hael, | M eflchingbidRHond tig regHy
various stinulatqors. 25 FEigure 7 schematically shgws the expressiqn ttern
and var i (GETpPEpOERes RO VLGV PRHOGE PRI HEg:, A3 s P AL Ln
deri ved day Rifrind @a piriod@ia mWsaunn.gure 8 shows the activation (induction of

| FNy productign) ©f mouse sp]een-derived T cells by gross)i.nk_of an

A LI M T ol | 26000 by o freht Sl raspand e bred A EHSRah o dip it ohal
ant10 Al khidedybpdgpakFiegube Geseais ¢hgimeérimd| cand skl fioa iy Ifddns a
product i %3%7' of. rat.s I§en-deéi ved T celds b rassli nk of ?3 aj1nd AI.IE;\ca

real i zed eEs%Fnan&lgP ¥eSEbdt 38 IR aniTe AT HofPRae R SRRRAYY
ant i bodyhobkiegua el dif)l s ltews chisea e ievdvedrf famdmethogl obul Ehlyw fHa o cwsi-haman35
of hunma ri-pheral_ bl -deri v T I | i f ILI

real i zeg\ aﬁ%ﬁa%gngloglsaet’e(%ggat 2‘35“ vﬁ%t%ﬁ’a%ﬁié%%%gﬁ% ?%%ﬁy%gﬁl ta%i%'%E ﬁ'\)@&
40 ant i darivedadtriopodymar dmmunbylolpmisint.he i nhibitory effect of anti-AlLIM
ant{body on t i t{.Qn I T= r es,
in %)rran peri gﬁgr g§£§?§)§g]§%§%£%}c‘gq gFﬂng%/wgtggdﬁ%&&@?% ‘gHrrllg Wt
ant i - CD3TamCi 8oty SEIRNGe 12hemens theddhibptypy eteleas 8CahtgG LIIQAZ,
anti bodysen thedacr egaed REOduElhonaph khed, eHE Ebnthent- ¢ehk HEeIRONSRS.
in human “per'i pieral’ bl'ood-derived T cells activated by stinulati ng W th

ant i - CDFS&RIPRHART AR HLE e MPROSHORS It RROTHAPEY t G ePeedthadt @At uman M
ant i body r@gfinldy@ oG asRd FHPAE 1 £ONa8Y lilscbypene drdisrdlsGel | 1 £ eSBORSRS,
in use thynmus-derived T cells activated by stinmulating with anti-CD3
ant Odfonstant region of human IgG.

The chimeric monoclonal antibody can be produced, for example,
as follows. Needless to say, the production method is not limited
thereto.

A mouse/human chimeric monoclonal antibody can be prepared,

20 referringtoExperimental Medicine: SUPPLEMENT, Vol.1.6,No.10 (1988);
and Examined Published Japanese Patent Application (JP-B) No. Hei
3-73280. Namely, it can be prepared by operably inserting CH gene
(C gene encoding the constant region of H chain) obtained from the
DNA encoding human immunoglobulin downstream of active Vy genes

30 (rearranged VDJ gene encoding the variable region of H chain) obtained
from the DNA encoding a mouse monoclonal antibody isolated from the
hybridoma producing the mouse monoclonal antibody, and Cy, gene (C gene
encoding the constant region of L chain) obtained from the DNA encoding
human immunoglobulin downstream of active Vi, genes (rearranged VJ gene

35 encoding the variable region of L chain) obtained from the DNA encoding

the mouse monoclonal antibody isolated from the hybridoma, into the



Figure 14 shows the inhibitory effect of anti-AlLIMantibody 15 on tlHeFER 2003
i ncreased production of I1L-4, one of the T-cell responses, in nouse

spl een-derived T cells activated by stigulating with anti-CD3 anti body.
Fi-gure 15 shows the therapeutic effect on paw swelling which is a paraneter
of arthrosis in a host suffering fromarthrosis by 20 adm ni stering
anti-AlLIMantibody several times. Figure 16 shows the therapeutic effect

of anti-AlLI Mantibody on increased production of IFNy which is a

par anet 8aMeoprt A THBESBE COREPES otP iaf £ RFosheButP JPe T Fpatqitliawing
Figure g %QQW%fB%lh@th'sEOEElQEf@EEhO‘Ehéné:kpﬂé-é%ﬁmém 22n@then by

i ncrease productl on of GPT a GOl whi ch are a paraneter for the worsen
condi ti GHLtFVAtHES e ftad %Oﬁ@m%patl tis. Figure 18 shows the

i nhibitory ef fs?%‘%:l(fflc%'ltl'y-,AbhhM 8Bki DoAYt Ok 4 ACE€ES ek otk Qkcdd abrfcldal
which is one of graf t versus host reactions (GVH reactions) in graft versus

host® di $§8&<&°CEVHBP IS NG JnkF ifemafoyY t Hee | Hﬁ?%@t@?%héﬁf'e&lg@ﬁ%‘ﬁt iwigh | m

ant i bodypht olp?G aeas 8¢ sRira 4G IO RNGedE (HIrCRXaspARe Gfcdiefdndv afisissr oSt
reaction GVH reacti onséél n graft versus hos_? di sease %G\/HD Fi gure 20

shows t R&CEHACBIOGAF o8 (BELDSF LR PXAMPERI aht | DAERTRTS HELdasa A3 LyFashA
ant i bod}oytisbﬁth%hCBlbﬁtmg of A i enrf Tanveﬂ.éuir3§th&tsel’de§éﬂ.l 08ss{4Mikd, for
reactions) gr af.t ver hos di s %GVE@ Fi gure 2hlshov‘\?/\$’LI the .
b bi ¢ GRPTBRFSC PG TR FosES 5 B Vo (e
hos10i rrwumhzaelr\kaeh:hpSRBEmhschwashadf ﬁwﬁcgnwﬂﬂlhngﬂ:\ef)n PidMEdked 0f ARS
anti bod red imediately after antl sensi ti i agai nst the
forei gn&aéﬁl gen 8&P8t§§ sh'gh thg‘h? i bf‘?o%"ﬁé?c? boéagn ﬁ%l%ql\'ﬂnclon -
ant i bodyo% ilA mmutea i tivsterselnsisttized ng .t h TBRBONAAI ahei‘sraneif)eei:gm to a
ant | e LOBYEL oy A By &l 2AL 1?99%(1 (n%déﬁogl St %%dgz % g‘ &‘é‘} &Ehq

a icars he

sensi ti zafion) “agai nst a gn antT gen gure 2
expr essiweshpdlt temeoiltm I_ZIXI‘ﬂSa?nd aftep2ighe rflridxetmh.St seéﬁemenhym:léq’nﬁh

o pbasl SnCREPoras Por ATLIMCEEY.. ok SLBE * Ero. e "CHER 49 AoF
deri vedwﬂltbrrppérﬁpﬁﬁé@ b¥ oBRS o1t 6 N6r Falr RBamihytper sothemd ith is soaked

Al LI M posi tavex celdy sapar aped fremet he:Teel | ébté?ﬁQBCtié’elﬁ’r dal‘tl:_’edSUQu.th
figure (a)_ shows the distribution of various gerlp eral bl ood-derived

cel |'s. BEBhYPEAAd 2eB)08n8RAUERBN R 1T IBASTSE BRIAREI AR fodiori Jeteet lhours.
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expé(?sm on pattern of CD4 and CD8_jn 20 peripheral blood-derived T cells.
to the bag and reacted at 65°C about 12 hours. After hybridization,

the filter i1s washed under appropriate salt concentration, reaction
temperature, and time (for example, 2 x SSC-0.1% SDS, room temperature,
10 minutes). The filter is put into a plastic bag with a little 2
X 8S8C, and subjected to autoradiography after the bag is sealed.
25 Rearranged VDJ gene and VJ gene encoding H chain and L chain
of a mouse monoclonal antibody are identified by Southern blotting
mentioned above. The region comprising the identified DNA fragment
is fractioned by sucrose density gradient centrifugation and inserted
into a phage vector (for example, Charon 4A, Charon 28, AEMBL3, AEMBL4,
30 etc.). E. coli (for example, LE392, NM539, etc.) is transformed with
the phage vector to generate a genomic library. The genomic library
is screened by plaque hybridization such as Benton-Davis method
(Science, Vo0l.196, pp.180-182 (1977)) using appropriate probes (H
chain J gene, 1 chain (X) J gene, etc.) to obtain positive clones
35 comprising rearranged VDJ gene or VJ gene. By making the restriction

map and determining the nucleotide sequence of the clones obtained,



Sub figure (d) shows the expression patterns of CD4 and CD8 in

Al LI Mpositive cells separated from peripheral blood derived T cell s’.[' B 2003
figure (e) shows the expression patternsszof AlLIMand CD4 in peripheral

bl ood-derived T cells. 25 Sub figure (f) shows the expression patterns of
AlLIMand CD4 in AlLIMpositive cells separated from peri pheral

bl ood-derived T cells. Sub figure (g) shows the expression patterns of
AlLIMand CD28 in the peripheral blood-derived T cells. 30 Sub figure (h?
shows t hit éspeenti orepdiedr genes oampiN sy Ehagdldsimd,| Meposppped \belVI

separ at egf&£ om tihe Reni rals R opd-derdqed T cells. Sub figure (i) shows
t he exp‘ragessi on pa"tt(err%s%roé?’ezlau M anc?q'CTLA-4 I n the peripheral blood-derived

T cells. 35 SUlFHaxAReLY | hpmsRSaganeaed hrEes Guoeng tepAd gt cintne st apEion

CTLA- 4 i - AslddVhRRsd Ui ¥erceklmp sepanaded Enometie Dorighiey 3idh aasaderdyed
1 4 FED 2003 42 T cells. Sub figure (k) shows the expression patterns of
Al LI B ants epedurgadt Kalgzenphsral BED6d-ard CraerP 2l G goud. Rirguieolayed.

shows t hen ExPr ESSd PePRBET NS0 D t &4 LE MANBukdd Igndii &N LI POFI hive Rk S
separated fromthe peripheral blood-derived T cells. Figure 25 shows
st r engt ICBf JRRE| M@ BRHUES (ChndpRe T tRTTLSRIPIIRG Y Sumper FPh&cae BREoYeAR a

normal healddne pPeespBctERe1ROSEEI ¥Rode 68l tak AP R/t brCRELE. hénch &56h
Al LI M pasi t'i ve ceijhels separafed from 10 each of the T cells.. S flgure 5‘)
Chows L HEF SHTENCTHE GHoN T €5 SOSPERET 1 peFPBher M ORGSO Lob | 455

Al LIIG postid t vief Qedrhsn sapmimdelobui DIt tdend. cel | s, respectively. Sub figure
(b) shows the strength of AlLIM ex%gssi on in 15 peripheral bl ood

CD4posi tive T RAFELREGD4- s TN EF MQBRT 15129 e ! SCE eF2p et 2RA 13 0m
the T ceddandespeghibrelne i SUDateqdren(KumshAVvchd e 84 HeRJIT -0f Al dédbmic
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peri pherMEPH) ¢BdoT. Neltlls Xgagia 8athUSatL iVent . Kufper 4 hg-47TOMLPBaY) esspyebes.
systenmi CII?%'d%E‘LQ_ElDﬁ,(LS&I!' %&Qﬂgﬁ.@;af’éﬁg h%ﬂ\Qn fetal hepatocyte DNA is digested
Qith HindIIT and fractioned by agarose gel electrophoresis, a 5.9
kb fragment is inserted into A788 and then human CYl gene is isolated

20 with the probes mentioned above.

Using mouse Vy gene, mouse Vp gene, human Cy gene, and human Cp
gene so obtained, and taking promoter region and enhancer region into
consideration, human Cy gene is inserted downstream mouse Vy gene and
human C; gene is inserted downstream mouse Vi gene into an expression

25 vector such as pSV2gpt or pSV2neo with appropriate restriction enzymes
and DNA ligase by the usual method. In this case, chimeric genes of
mouse Vy gene/human Cyz gene and mouse Vp gene/human Cp gene can be
respectively inserted in the same expression vector or in different
expression vectors.

30 Chimeric gene-inserted expression vector(s) thus prepared are
introduced into myelomas that do not produce antibodies, for example,
P3X63-AgB8-:653 cells or SP210 cells by protoplast fusi‘on method,
DEAE-dextran method, calcium phosphate method, or electroporation
method. The transformants are screened by cultivating in media

35 containing a drug corresponding to the drug resistance gene inserted

into the expression vector and, then, cells producing desired chimeric



25 system c |lupus erythematosus (SLE), respectively Figure 27 shows t he
expression patterns of AILIMin T cells (CD4-positive T cells, p[pE %@@9
T'cells) derived fromeach thynus, splegp, |ynph node and peri pherJI

in adj uvant-induced arthritis nodel rats. 30 Figure 28 shows expression
patterns of each AILIMand CTLA-4 in normal heal thy person peripheral

bl ood-derived T cells activated by various stinuli. Sub figure (a) shows
the expression strength of AILIMin T cells activated by stinulating with
PVA and®™PBREPRBRS. aggléeélﬁisgélré ebaineRs the expression strength of

CTLA-4 in T cgkksraat EM8hEH: BYmShbAVbRE T Neh M Bda PMA and JRNORRY From krd F

F B 2~~3 43 Sub figure (c) shows the expressiqgn strength for AILIMin
CD4- posFELFETE ééPP§n§cE§PP\TfaPédaB§?l§PidNHP§PidH§lﬂigt ﬁe#ﬂ«ﬁ h¥s| §REFSERPE- Sub

figure (d) shews temB&XDi &S HHOSlrRNIERALEBHAGT Lénﬁ-gﬁaﬁaédmﬁnd@yﬁ'@qﬂ I's
actiyated by stinmulating with PVMA and | onophore. Sub f ure &?g shows the

exprssithf EF?éﬁ@FhlB‘FeN-EPW i o et ]r\)aé’(téd’ @ergtic
ei t her aﬁtgungla@la@t bRQUyp&ePds 8P4l 1 Pl hédhard lmmlqrecaﬂwno@%n&m abedyoard

anti-CD28 anti bod Sub fi ure (f o] e ssion strength of CILA-4
L CorheRBih SabRathonsPiathal heLh bF ShenErRRTameona ity Hos TG re
anti - Al I:lab’h.ﬂ;ﬁsanblfbod:meor rapd rvE¥ a1l botkygbael aate - CB2Biasdi bﬁdym Fitger e
29 shows th % é) Gprodum:tl on af varlf nes % om eac E man
o e raPPEEG LS B O PR & kel an e hE T BYRCAkAF R ahi-Se Sian, 2e%0
shol® i admohooﬂaonﬁlceﬂutlbamylcﬁﬁratlrwn-eﬁumchndmmmm (Moyser,i pher,ahablsaed , T

cel | ti | ati wi th various antlb dles at t.he _various_concentrations.
e our o shek o Eh kAR PO R Y b E PR SR Rar 1 BT bR Sr E LS O
human pehepﬂmnwwdadk)migﬂ'omblfst}twvanarhlabrleggowﬁﬁonvlammmsmnhplgddbeilnzo

Figure 32 spous.dhie J.avelsof, eelbe prOLETAIAN LaRLN, cagh, rmuse Sl gen.ag) | s

and nouse spl een- r%enve ure on a mcropla
anti - mmnnpbéd?uémd anti-AlLIMantibody. Sub figure (a) shows the |evels

of pgoliferat bﬁg Q&néfP %E%%Eggrc?ve%ﬁ%l%?ﬁuf%%&% E‘of( tzl_)nes %@ kz%‘f‘i"a%l%f

proliferation o Igure 33 sho fevel s of
prol i f eragion %*lé*é%hlrmﬂl@e hyplegais rdabl ec grodpadinstig vaCradHeadegicon sfant

concent éﬁté%ibo&:?%trﬁﬂm%hg atde Gy :aid haden(gopstany M%g&bﬁ.@h'eﬂ%’ryand

anti-AlLIMantibody 30 (various concentration). Figure 34 shows |evels of
prol i f eP&RAEFOHAR @a‘éhg%d§é’m§éleé‘€ﬁt@é11ItYC§|ett@F§GW}§lngge%Qﬂ%%e%’a%l(\‘FRlRizous

concent paki GPRY) . COM &tk Mintdlvit | rLhRorantd hathe (GENSHAR rERAGENeak #Blr

andzdamtl -AILIM ant i body (constant concentration).
comparatively conserved regions lying upstream, downstream or between

the three complementarity determining regions (framework region, FR1,

FR2, FR3, and FR4).
In other words, a humanized monoclonal antibody means that in
which all the regions except a portion or the whole of the
25 complementarity determining regions of the hypervariable region of
a non-human mammal-derived monoclonal antibody have been replaced
with their corresponding regions derived from a human immunoglobulin.
The constant region derived from human immunoglobulin has the
amino acid sequence inherent in each isotype such as IgG (IgGl, IgG2,
30 1IgG3, IgG4), IgM, IgA, IgD, andIgE. The constant regionof a humanized
monoclonal antibody in the present invention can be that from human
immunoglobulin belonging to any isotype. Preferably, it is the
constant region of human IgG. The framework regions of the constant
regionderived fromhuman immunoglobulin are not particularly limited.
35 The humanized monoclonal antibody can be produced, for example,

as follows. Needless to say, the production method is not limited



35 Figure 35 shows |l evels of proliferation of each nouse spl een-deriygc“?ﬁ 00
cell cultured using m crobeads (various 14 FE D 2003 4~
concentrations), coated with anti-CD3 aﬁgi body (constant concentration),
and anti-AlLI M antibody (constant concentration). Figure 36 shows the

i nduction of cell proliferation of each rat |ynph node-derived T cell by
the stinmulating wth various antibodies 5 at the various concentrations.
Figure 37 shows the therapeutic effect of the single adm nistration

(const arfthestaieentrati on) of anti-AlLIM antibody on paw swelling which is a
parameter for gythrosisei azaeéa?&tirﬁau{t_fmaﬂgi2é@mbﬁ5wsﬁaﬁnt&%o'ayga%@i\3§u
shows the therapeutic effect of the single adm nistration (various
concent riamAPUSE qudmflﬁ]ma‘ﬁi—b%@ﬂfa@?b%meﬁﬁé‘leﬂibﬁQGﬁ/ﬁie@HCi LR TRT er
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i nhi g/ln_t ory effect of anti-AlLIManti i ncreased gr oduction of
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3 ] ) body 15 on_the
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graft vensusdiastord sRATR EOYHREn EbBUEEnd0afRONE 188stnNBhEI hotYe ef f@cd iof
anti-AlLIMantibody on the_jncreased production of IgE which is one of the
graft vERRISIBICHTRIFVHERIGH? R IBHS § FRf t reeRe SR i Seals?d

(GVHD) .fr2fh FyBHLQoftd s Prawfuditey hohs inodiok 1nfacin eibedy | aAdhdhanti dradin on
t he i ncreased ant |,-dstg%|\éCA ﬁnil body titer whi (S;l{]}g‘l!ls on%}ﬁo,f the graft versus
host red&ASRECPBVRLITEHRVPBAE)TSH YrafECFRF HoEiChp P 558 ‘?ﬁﬁ%ﬁpc?n FRfr e
42 300\A/aid1deaoh;@l&i hi ¢4 yn \ﬁ}ﬂf&ﬁf&n&fi@&h;eid- AbbirM Mimmﬁ chaihogéné l’len/tt;cddli.élg
sensiti wi.t B NP- KLH ich is.a forei ant | nont he prodqucti on of |

ot boud i, ke T eR PaBRrEotr e e (R e PRRTbR oFS Tre e
of ant i - AlHaiM aDR meadyibnedhisive aryiivo laces fraebumsh A midnidigh olluildin gexidee.
foreign antig
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per Bn vester §0 AhatyithRY PBNEDLSf e ¥PFRFTRA - héRsthgebes Kif tdBReEoPpmegywith
vari ous dreséxpaapk esnivedtr Phakidipgdantbedt0fn thend reehbstshyitgic idhe
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| es.
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25 The “human monoclonal antibody” is immunoglobulin in which the
entire regions comprising the variable and constant region of H chain,
and the wvariable and constant region of 1L chain constituting
immunoglobulin are derived from the genes encoding human
immunoglobulin.

30 The human antibody (preferably human monoclonal antibody) can
be produced in the same way as the production method of polyclonal
ormonoclonal antibodies mentioned above by immunizing, withanantigen,
a transgenic animal which for example, at least human immunoglobulin
gene (s) have been integrated into the locus of a non-human mammal

35 such as a mouse by the usual method.

For example, a transgenic mouse producing human antibodies is



Each description in the figures shows the follow ng. "CD80 + 86" hﬁ 3
m xture of anti-CD80 anti body and anti-CD86 anti body' "m gd ": Antl Eﬁ%?p
CD34/1gd@ nouse nonocl onal anti body " CTad-1g": Human CTLA4-1gFc chineric
nmol ecul e 15 "SA12": Anti-human Al LI M nouse nonocl onal anti body Figure 48
shows the inhibitory effect on T cell proliferation in the case of
culturing T cells from a normael healthy person "donor D', wth PBMC of a

normal heal t hy person "donor B" by various test sanples in the
prol i f ePRERAFaeBY ©te PMRENFAeASCEiheridh YHeurs Led 3 Gsynphbet PR-dactidlon
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normal heal thy perso y various test
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thym di ne as an i ndex showing a | evel of cell prollferatl on,
hori zonttdle &%ios EsROREPEhe EORCRFATRLE T orPIP2Ihec ke tes it éHJS'CEaRﬁfW °f the

descri ptdigm 1M deh & Sri@uries t@l@o\fﬁntgl%e zféljzddh\&' QchthE_ g%ﬂv&led“&%h of the
Ant?ghuman CD34/ 1 gGl1 nmouse nonocl onal antib 0 + 86 Ab" : The
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chi meri C rrrlglt%n'"tl: region) , andanHchain fragment composedofVy (Hchainvariable
region) and Cy¥l (Yl region in the constant region of H chain) are
connected at their C terminal regions through a disulfide bond. Each
25 of such two homologous antibody fragments is called Fab’. Pepsinalso
cleaves IgG downstream of the disulfide bonds in the hinge regions
existing between each of the two H chains to generate an antibody
fragment slightly larger than the fragment in which the two
above-mentioned Fab’ are connected at the hinge region. This antibody

30 fragment is called F(ab’),.

“A pharmaceutical composition” of the present invention is the
pharmaceutical composition comprising “the substance” defined above,
specifically “a substance having an activity in modulating the signal
transductionmediated by AILIM”, more specifically “a substance having

35 an activity in inhibiting proliferation of AILIM-expressing cells,

or in inhibiting production of a cytokine by AILIM-expressing cells”



Figure 51 shows the inhibitory effect on T cell prollferatlon 20 InﬂH%Ig
case of culturing T cells from a normal heal thy person "donor F*, Egk;t%
of a nornal healthy person "donor E' byg ﬁarl ous test sanples in t he
proliferation test of the T cells through the m xed | ynphocyte reaction
(MLR). The vertical axis indicates the anount of incorporation of [3H 25
thym dine as an index show ng a |evel of cell proliferation, and the

hori zontal axis shows the concentration of the test. sanples. Each
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elixirs, suspensions, emulsions, or syrups. The pharmaceutical

composition can be administered orally or parenterally. Other forms
20 for parenteral administration include a solution for external
application, suppository for rectal administration, and pessary,
prescribed by the usual method, which comprises one or more active
ingredient.
The dosage can vary dependingon the age, sex, weight, and symptom
25 of a patient, effect of treatment, administration route, period of
treatment, or the kind of active ingredient (polypeptide or antibody
mentioned above) contained in +the pharmaceutical composition.
Usually, the pharmaceutical composition can be administered to an
adult in a dose of 10 Mg to 1000 mg (or 10 Mg to 500 mg) per one
30 administration. Dependingonvariousconditions, thedosage less than
that mentioned above may be sufficient in some cases, and the dosage
more than that mentioned above may be necessary in other cases.
In particular, the injection can be produced by dissolving or
suspending the antibody in a non—toxic, pharmaceutically acceptable
35 carrier such as physiological saline or commercially available

distilled water for injection with adjusting a concentration to 0.1



Hybri domas designated as "JTT-1" and "JTT-2" capabl e of producing 23 I'rrwma
anti-rat AlILIMnonoclonal antibody (nouse anti-rat JTT-lantigen nonocC

arti body) , which were created and repor%ed previously by the present

i nventors, have been deposited inter nat P nally (as of October 11, 1996, both
hybri domas have been deposited internationally in The National Institute of
Bi osci ence and Human- Technol ogy, The 30 Agency of Industrial Science and
Technol ogy, The Mnistry of International Trade and Industry (1-1-3
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anti body” and "JTT-2 ant| body" (1gd), respectively. In some cases "JTT-1

ant i bodyin ERIUSFERREE dfti SThPT aret atiser aRgrtenrab iyl eoamo Pasierably
" IMab50,{'n aspefdiyelyseddigss otherwise stated, the anti-rat AILIM

anti body used in the following tests is "JTT-2 antlbody" (also referred to
as JMab50 ; | g&p inj ecg}°§>cF’Pe%Ja$%tl?%l?r@Pa§rﬁq 1RtRaR RORTRERBMRE | Sidtent

ant iLpodi @330IE%GJ&n@:flehyB&b@?'l&&engwéoispégiyéﬂﬂyigﬁé3@iyébpduﬁé§@té@l@Q):Ll
anti - human _Al LI M nonocl onal anti bod nouse ant hurran JTT-

ant i genrﬁi’rﬁfb?%ﬁ%vaﬁtll bRRA 21 CORP L FUREAS LR aﬁHSPEBEFPBd OB EHGUAR by
the present imment anSect@sngi ¢an t Bel CRtauLDizBHCELYf efBl €rafiohO with a

8- week- i nt raperl t.oneal ctl on_ 106 t s/ Q 5 m/ nouse

For - eacPaNH A PoRF SR 5 0 bl Tore or DY nd e PO Lo AEBi  cBF

coI | ect ed:ﬁarcnmtaanh nmhaarmedarmfr otning pnfuthrcmjantthesﬁcarmthatdlsrpg:épmaed
used_net The, ctive use. a t| man, Al LILM.nmonaocl ol

ot BBoai e T eI ol B3R T R P 4 SRR G hod e R )

and W9o&riB24dB b@Eioaa‘qsﬂere]dZ).m.stlde:rléa‘dmtllm‘aatm fiopies]jeftiouoer another

anti - hu %q r@no anti bodies are referred to as "SAl2 anti body"

(1gd) a%g% anti bo y" (1lgd@). The two were used in the tests

descri bed bel dwepdlanztwacr:&tetpmaal tompo# ihon ofdisep e $ ¢t AbMeokdaalis useful

ant | bodi &5 Thgaa0tibodies ene.nrenaree 45,4 oo ACas dhndel o 2 LRI Y

used net usi ng enetl C ination te ni ques a transtorne
capéBl e Qﬁseéb@gﬁsess@hglﬁééélémwtplrm VS eregrar eauasindyt hehe DRAtéNesdiong athe

full-le y&@%&rﬁe&@eﬁcee@is nQHéetﬁELth()%i@.ti/T-Bfl A 08Nod I A
11-29599 (SEQ I'D NO 5), and W98/38216 (SEQ I D NO , which had

previ ousalcyﬁlb’eaér?dclld’ﬁwwte functions.

Examples of the diseases are arthrosis (for example, rheumatoid
arthritis, ostecarthritis), inflammation [for example, cerebritis,

25 Dbronchitis, angiitis, pneumonia, hepatitis, myocarditis, pancreatis,
intestinal enteritis, gastritis, peritonitis, nephritis (for example,
glomerular nephritis), arthritis (forexample, rheumatoidarthritis),
inflammation in postischemic reperfusion injury (myocardial ischemic
reperfusion injury), inflammation attributed to immune rejection,

30 inflammatory bowel diseases, burn, inflammation in multiple organ
failure, inflammation after operation of PTCA or PTCR, inflammation
accompanying arteriosclerosis], various conditions caused by
bacterial orviral infection (for example, inflammation), graft versus
host reaction, immune rejection accompanying graft versus host

35 reaction, transplantation of tissue(s) andorgan(s), various diseases

accompanied by excessive production of an antibody against a foreign



the present inventors. The transfornmed cells were honpgeni zed and t g@
subjected to ultracentrifugation (100,000 x g). The resulting precipi A &2003
contai ning cell nmenbrane fraction was rgﬁovered and then suspended in PBS .
Together with Freund' s conplete adj uvant, the obtained cell nenbrane
fraction was given to Wstar rats by footpad inj ection for 14FE-~
2443 49 primary i mruni zation (0 day) . The cell nenbrane fraction antigen
was repeatedly given to the rats by footpad injection, on seventh day,

f our t eemnitidpen ,acduswenby- dnghnhzdayonf wetht tiee pffd makgn sohrt igest + atvildrip Ilenvo

days af Len LA s nal Jomypl £t ey LNGlUTEN nade 6al | S el € B aldhact
fromthé ¥ars. THe I'ynmph~node celFs were m'xe With moade nyéIona cells
(JCR No.(aBOeI®icReontBicscityper eervat i, pga.chem ple@R)s athizxir dis choforbic 1
. The cell f .10 he :USi:Ng I I gl I :
(Boohr | Aga RERN iy e SLRRERY  Roak Y, BRnEER-AS ek < S s o
prod@c!d@pm@n@¢WGM&MBGW§mbpdies. Sel ection of hybridoma was perforned by
cul turing theghuged cellks LRqAN ATRHIE MadisdMubdle ALY COMAWD 11,
HAT, 10% fetal calf serumand amnopterin. The reactivity against nouse

Al LI M (rréadd agmatioait i gén)tled aedsemhociwiriitian. bodini rmendnake acute
super natiah 2kaRY RN dogB WRs ti§stiathnlD: Asn f Al OWR: cRACHLE Ul &3S SIS NNt
was allowed to react to the transformed_ cells expressing the ]

above- meREilGAER tPEYoRBF PRt e USRI AFLY RLY &P khendt e pEroFeReiont Lif EHE0

al | pged a9 jgeaghdt @nkl terhahgtednahbredt L89G 6HE2PRE! ) On HHIOTRIENGRNG,
intensities of the_stained cells were neasured in an EPICS-ELITE fl ow,

cyt onet éP.rO‘I‘lHé?séPééﬁI“ﬁat?P%IW?@%Ilﬂfélwndéﬁa‘%hé‘%a%% P IHSFHE ng
nonocl opd i ARl hkRAELESYr fasidVee i@ PRuse 1AM (sPUSE Fighaant bg9edyen M2

di stinct hybridomas sel ected fromthem were naned "B10.5" and "B9B6." Each
of the Wﬁrsie&&ﬁaé’f( H6 eFPressden <0 M onveRude 6 d(.?}t?rﬁ')te\ﬁasc@akféﬁ 39 CR
nu/ nu nitee ekppekeior-piol Snyeekrdmh Bevddra25 wickikisaper s&08eal védestdran .thkd
to fg diys aftSI t he ig%%ﬁtion, the ascites was coll ected fromeach nouse
by Taparotomyarmdsr *&n &8fa according to a comonly used method. The rat
anti - nouse Al Chiflanneclionatanséedoth eswverrd itthueyr epased Ha ahalgesdalre.the
Hereaftek, ghes%.two %yggs o; r at anti}gouse Al INLq?no HpnaL tibogIes

pr oduced ™30 3BT EEAE ™ BIoTE® RAZS “HBBE Y bt Honed S B esiiGiarsiats on
"B10.5 anttbedyés (ImGiar ardmpBOBmmin badye', birgGa). Bheodwessrl bddings
wWer e us int S rib W, - 5> eparati of hocyt.es

Vi o wetavede Tt Sy M tiate PR Lo el CRERRRLROE By DK

| yn#hoi dasiedsowsogepl eanjaidtl.ynph node) were taken out according to a

commonly usedrBtHat 2 e £d SEHRE +VBF @neUnd MEO-SIR La1 b oEEE A3 FRe

present invention for symptom of various diseases can be tested by

the usual method by administering it to a known disease model animal.

25 Brief Description of the Drawings

Figure 1 shows the expression pattern for CD3, CD28, and AILIM
(alternatively called ThA), in normal mouse thymus derived T cells.

Sub figure (a) shows the expression pattern of CD3 and AILIM
(alternatively called ThA). Sub figure (b) shows the expression

30 pattern of CD3 and CD28.

Figure 2 shows the expression pattern of CD28 and AILIM in normal
mouse thymus derived T cells at each differentiation stage of T cells,
graded using the expression of CDP4 and CD8 as an index.

R2 to R8 show the following:

35 R2: The expression pattern of AILIM and CD28 in CD4-negative
CD8-negative T cells.



bl ocks on a stainless nmesh. Cell suspensions were prepared by suspengimg oM
the tissue blocks in RPM 1640 nmedium containing 10 % fetal calf serum( gé 3
. 'The suspensions of cell (1 x 10" to 3 ¥ 10" cells/m for each) were
pl-ated in~a dish and then cultured for 37hours in a 5 C02 incubator. After
the culture was conpl eted, non-adhesive cells were carefully recovered from
the dish and then washed with RPM 1640 nedi um Mouse cells were thus
obtained fromvarious tissues. Rat cells fromvarious tissues were al so
prepared fromR3yfile exbpessterpdttemphef dALLENuesd( £pR8erd rarféP4waskly

node) b%bésﬁechimﬂeo—&?éﬁlﬁﬂ s dessd ipedahove. Human peripheral blood T

cells (from y norna rsons and patients) were prepared according to
a commonl y us&d :mftieo@xppessictabpytREpaPf Al bEM S ddand| i (A4 wRasidFtom
a heal t iypgnyymle sRRY S ¢, patient was subjected to treatment of separation
with_15 | ynphoprep (Nyconmed) to yield peripheral blood nononucl ear cells.
Subs®quent | y, BP :cdlhies expresséesvprtacs) 08i LB raRd TTR2S |10 SR4nR e

(M|t enyps —wesk16> J¥LRarAl ioneaf: €stabli shed T cell lines The follow ng
tests were conducted by using various |lines_of 20 npuse T cell (D10 , Ms202

, CD28KO, EL-X&6: Fhs expRgssesr1Bartasnnef | AL IN AR UL HDH U CPLAIsideri®ed
hybri domsms {(e¢24.1v0.ceh. 160, 8-4-31, 3H10-11, 61-21-25, 1-2-66, and 6-13-64)
that originate _froma nouse T cell-derived_hybridoma BWb147, all of ich
wore oot abl A’ S HERREATIN (REHTOR <O DhLERHnBre. §DRbaityoicd BreRim
explessipas iyl veeldos fpownt weart efanlaf. ti ssues and various cell lines Wth a
common procedyre, .experinents of cell staln] nd fl ytonetry were
carried out t 8an§$‘§zngir]efsér"ﬁﬁc@?%%;ﬁrgxﬁl?eégggﬁ %%%t%gﬁﬁﬂr}ﬁ%tﬁve ]
cells f oo®-pasipdivend dieddased tissues of animals (nmouse, rat or hunman),
di fferences in.expression tern of AlLIMbetween u iulated T cell.s and
Stimil ated T EABCRe B Bhe iy agLod FeRErrRcEo M a8 P R
cell 1imeselBasedntrines ries uidrsnadbtmaiused spl dere tiestuadescri bed bel ow, the
35 pressi on rn, of L, ALLIMInN tis . and || e c red_w.t.h that
of TD6 The EBBNEE Chn TS a1 3 SRS R ERg o ALE M 45" Tk
51 Howewress suetighfaudltd add ngo G -toveeti ttitve St hvertets cin |4 dststatswoif e ssimgnl §ram
exanpl ey, %%tﬁr{?snatter of course, the illustration should not be construed
sed fo

as being or only a limted explanation to the data obtained in the
tests shown b&ReWresS shows thelexnrasdin: nadterow oy A3ddty §nd CD28 in each

of CD4-positiveTcellsand(CD4~negative Tcells contained inperipheral

20 blood T cells and synovial fluid-infiltrating T cells from a patient
suffering from rheumatoid arthritis, respectively.

Figure 6 shows the expressionpattern for AILIM in the time course
in lymphoid tissue-derived T cells from a normal mouse activated by
stimulating with various stimulators.

25 Figure 7 schematically shows the expression pattern and various
properties for AILIM in various T cell strains and T cell derived
hybridoma from a mouse.

Figure 8 shows the activation (induction of IFNY production)
of mouse spleen-derived T cells by crosslink of CD3 and AILIM realized

30 Dbyusingaplatecoatedwithanti-CD3 antibody and anti-AILIM antibody.

Figure 9 shows the activation (induction of IFNY production)
of rat spleen-derived T cells by crosslink of CD3 and AILIM realized
byusingaplate coatedwithanti-CD3 antibody and anti-AILIM antibody.

Figure 10 shows the activation (induction of IFNY production)

35 of human peripheral blood-derived T cells by crosslink of CD3 and
AILIM realized using a plate coated with anti-CD3 antibody and



Unl ess otherw se stated, analyses by cell staining and flow cytoneten ;e
carried out as follows: Cells prepared fromvarious tissues by the nethods
descri bed above as well as T cells or vggious T_cell lines unstinulated or
10 stimul ated by eachof stinul ati ngsubstances (anti-CD3anti body, ConA, or PMA
and i onophore, etc.) were re-suspended in phosphate buffer (Caz+, Mz+-

free PBS; PBS-) containing O . 5~ bovine serumal bumn (BSA) and 5 mM EDTA.
Subsequently, a primary anti body selected fromthose indicated in bel ow (A)
or (B) v@%tla‘d%@dﬂﬂoart’%%b%@l suspensi ons and 15 the m xtures were incubated
at 4C for 30 rgqies:11 Andwabehed:ant bhedirgs eekcthec aboyer DRAL 1aneek MSsdpus
Al LI M anti bodi es” (anti-nouse Al LI M antibodies, anti-rat AlLIMantibodies,
anti - hungih e |imerrsd wlirducinicrh off £HMNafel egew £ htie TE-erl bhyReRPBESF i n
(PE); 20id Burldi 3haligmhaantl Badiods dafr ik @b@\éﬁiB’eﬂéiﬂﬁgﬂe&ab%%in‘t\hléﬁdng
anti hodi es (anti-muse AlLIM antibodies, anti-rat AlLIM antibodies,

ant i Phur&htA WM a3 RRFERIIY Subsequent |y, the cells were washed 3 tines
with t2 hebaP?VQ;m = é qmﬁcinrarw@smh@t thﬁlbﬁ.ﬁzbryaégfébenofeaﬁﬂS-gEIlﬁgld amt ithedy
same 25 buffer., Wen_t ripary, antibo sed was unj, abe anti-AlLIM
ot bodyP i PO TTRS ST MRS ren T Brba 8 Sh PHOATCSSLE | FEPeRA ther
FITC, Pn mmdn gdripghairelledlaod-derised ¢ aplibodytbvaasti by astimubatibpdy
was added. as a se_ctgﬁ%ar%/ nt(%%pody to the cell suspensions . 30 The
suspensi Ghs’ it &t T reubHt wtPIHW the sane manner “as descri bed above. Wen the
secdfdary ant ihiafyrevdss ahoiwat ithel ahilibdtanyi bédgctt bEnamt PEAI hb| &xdtibody
strept avy di Phar m ngen) dded t e, Ce suspgnsiHn d_t hey were
i ncubat e%fliér}l{ hler?%%en%gené; n%%fé%ésatlcf’e%corfb%ﬁd %lboJ\)/Ae"? ol'ﬁetﬁh? hg ((§:ee st V\s/eFr’%nses’
r e- suspemirdusn thensbda:ined T oedd s35cphvsphdiy dHuifel at The wiithesnof -l
cell's stgingg t he above-nenti oned net hod 521 4 FE r31~T~~~~ and
their fluorescence intensities were neasured in a FACSort (Becton Dekinson)
. The di stri bltistrefl 4AshiovisekpeesshobifasyanifpeedobyantinyILiMiantibody
sof tywar 12> Anal ysd : sipon | i T

cel Il\gaSG?Trh:@%%p% esmac/)%é%fgﬁﬂﬁél\ﬂ%n&ﬁe Sp‘l s% a{g;%s?}%%y%%feie{ %ﬁnﬁlss,es’
bei ng a ¥oPREEe[SARARIWabisakeT ogdd sapaly¥abeddyos Bimgl 2 bl ng & isimn et Hod
descri begh@byg, in <2-1>. At the sane tinme, simlar neasurenents were
carried out to analyze the correlati on between the expression pattern of

Al LI M and t he @1 dioshewsoither therapghédc16tfens ABlRRYI BWeLheR9 ol i n
the pringdya sponahd b tOF Ta Sl dos LD26 npleesit esxﬁﬂf‘@ﬁixﬂ%ﬂi Fiorh Na #HGr SECHNEIAT Y
stipgul atory. si gtnal ,|rg, CD4 and CD8 that _are T cell surface markers). The
res@t |%‘§"éﬁb’vﬁ1 ST AR Al it 2R tiDoReF Y SRAhot IR cat ed bel ow was
reveal ed basedigfuddils ER6WE!thd XHdradeutie eHfdRvedl eAti AATETRI £ht ibdde
correl ation between the expressign_of CD3 nolecule and AlLIMnolecule is
that t hPeXPEEEHE PEPEUS THPPAPE| A Y ¢t Th 4% 3 BRFEMRHEFe PRt PRVEISS SR
CD3 exprassiion ar eithighjosndsuifisr ine £xqpn dsspanitevel s of the two

mol ecul es ar e aorrel ated (o eagh ofhen (ELgULe-ALa) ) L conty gt to tha
of the 20 former® ol ecul e, the expression eveF O a” costrnufatory nolecul e
CD225wason dwerregs echpredpras shont |GRElanof GOD3whash i xher paFigeterlfob)the

These rqg(;fgst& {hain the £x sg&g&a%@j}ﬁ rf':.sorf?frhég%}é%f%d CD28 exhi bit

reci proc correlation to that of C east 1n ma ymus T cells.
Figure 18 shows the inhibitory effect of anti-AILIM antibody

on increased production of IgG which is one of graft versus host
reactions (GVH reactions) in graft versus host disease (GVHD).

30 Figure 19 shows the inhibitory effect of anti-AILIM antibody
on increased production of IgE which is one of graft versus host
reactions (GVH reactions) in graft versus host disease (GVHD).

Figure 20 shows the inhibitory effect of anti-AILIM antibody
on increased anti-dsDNA antibody titer which is one of graft versus

35 host reactions (GVH reactions) in graft versus host disease (GVHD).

Figure 21 shows the inhibitory effect of anti-AILIM antibody



25 The differentiation and maturation of thymus T cell is known to be

achi eved through the follow ng major steps. (1) The CD4-negative 14 FEB 2003
CD8-negative cell (R2 in Figure 2) diffg entiates to a CD4-weakly-positive
CD8- weakl y-positive cell (R3 in Figure ; in which the expression of each
nol ecul e is recogni zabl e 30 but weak. (2) The CD4-weakl y-positive

CD8- weakl y-positive cell (R3 in Figure 2) differentiates to a CD4-positive
CD8- positive cell (R4 in Figure 2) in which both nolecules are strongly
expresséd VEFO) ixha RQGF eﬂé@ilWﬁ &4 HeSREC #¥B4 chnds chst pbt kdw astigen on

decr easg@odndtRorOlo fRan RrfiHdE, Z(adﬁlhflwqu&%ﬁﬂa éngfe;@ﬁ Qi t Raah

type of cell, eventually differentiates to a positive negative (R6

1" 4 F ES§nFgSisetiony gacd ot (ﬁhQJiPﬁﬁﬁﬁﬂ|§ﬂ¥%§S@ -positive (R8 in Figure 2)
cell and the magurat mnshsWEhﬂﬁeCQﬂmBieeryNeff@@tA«Lﬁld\ftw—m @t ibody
reco nlzabl, expressgg at j %aégiB-ne atlve cells but weak | evel s
of eXpré&dsi d‘r’('c\/\é'rneao értv&?nlsﬁ't@';@% B e diRnfdgn idfd-18an .
The exproaSQjmuurfth&ﬂvaanmmﬂbw@ i (radﬁ[iél-rmxtdd/a CB8ypoaifttiere agalilgerand
t hen decreas l.s further dlff%r%Ltlated to maturity. On the

th
ot her h&F&>* % sCIJ'S\}C?SI é\?@lln«?)?plae ST BF AT as found even in the
CD4- posi tive Em&umesﬁslwm@eétmam drewed tofe Akph:h/lsfsﬁloaxpa’essrﬂmﬂvasmm

however _el.ev suhseq t_cell, differ nt| |on oce
namel y. 258 ¢ hEBRE bPned SRR SRS oL 8P SRl bPRPTEEET BRI m
expl@ssm@d Wa51QMewaK¢@ and t hen ﬁHXIﬁlzed at the flnal d|fferent|at|on

stage of 'y”p%%)é%g d?% %&%eﬁfé' ggé:%sss%_o%céa%%ﬁéiscg | £ £ té’t?zémtdb’f

| ynphocyte is C ositl negative cefll
CD4- neg&Didve CODY- pagidt iCT&Acd! [1n. ﬂmléoep@ranmmdalfnoasmetrmimx@h rbdioctdwe)f

i I i L Efere f
Tho Cor PongRiatchialind palhbd, dhd B0 IN ARG LELS logvhd ST dieH 0,
<2- 3> Afdleydi sedil sAl keRPegtidedivon in T cells derived fron1nouse nornal
| ynmphoi d tissygs, ¥Q%u§épﬁﬁ§shﬂgw%ftﬁlLHwéﬂ}inﬁy ESo%fv%ﬁlgﬁg %@4ﬂ§ﬂ8@£l

node, which are nmouse normal |ynphoid tissues, was anal yze
above- nBAPPETEE TH¥eRod. c231Fhe result is shown in Figure 3. Populatlon of

Al LI M posi tiveuh eehhranphg s?fﬂv%e&h@eﬂh!é%glguﬁﬁbhsof%ﬁmi sfm tath d n
the thynus, and the percentage_was about to 3% Majority of t he

Al LI M p&§Pt1|a\F§dcéer§‘ %FéPéBEa&oﬁlﬂo\ﬁe d&ﬁ&"eﬁe In&gdtlisve. ' 30 The
expressi on pasuer pighrél M dnowy e rege-edakiiorepatteehl srapdstded cps in

pergent a pul atiogn re conparable to those in the above-nentioned

spI%@ %Fﬁgg o %céﬁpggegfriyeﬂngifﬁ Sof AlLIMexpression in T cells

obt ai ned fronsabf ectredet {d)sudowal thepakptéss hogaba toarses IF BepaihdicDgmdel

mce mer%LE&e%%g%%l%aééﬂisseparatedfromperlpheralbloodderlvedifcells
Sub figure (e) shows the expression patterns of AILIM and CD4

in peripheral blood-derived T cells.

25 Sub figure (f) shows the expression patterns of AILIM and CD4
in AILIM-positive cells separated from peripheral blood-derived T
cells.

Sub figure (g) shows the expression patterns of AILIM and CD28
in the peripheral blood-derived T cells.

30 Sub figure (h) shows the expression patterns of AILIM and CD28
in AILIM-positive cells separated from the peripheral blood-derived
T cells.

Sub figure (i) shows the expression patterns of ATLIM and CTLA-4
in the peripheral blood-derived T cells.

35 Sub figure (j) shows the expression patterns of AILIM and CTLA-4

in AILIM-positive cells separated from the peripheral blood-derived



A suspensi on of Propionibacteriumacnes (P. acnes ; 5 ng/m) in ﬁ%ZMH
1QXB 64 phosphate buffer (PBS- ; 0.2 m) was intravenously |njected |nt

the tail of C57BL/6 nobuse. After one wegk, a solution of LPS

(l'i popol ysaccaride ; 1 .5 ~tg/m) in phosphate buffer (PBS- ; 0.2 nm) was
intravenously inj ected into the nouse to induce hepatitis . The nouse 5

was used as a hepatitis nodel animal. 6.5 hours after LPS adm nistration,

the liver was excised fromthe nmouse; T cells were prepared fromthe cells
by the db&fLfenti oned nethod to anal yze AlLIM expression. The result is

shown in Fi guisgpdsigiPe T @fmves%heneiéﬁyeéspén AlddMmes B ghtymelyaimd in
the T cells_(nononucl ear cell derived fromthe liver tissue of the

hepatit i€ fbfePafdirber ol osddrFrivedelT £4s-essed Al LIM at narkedly high

level s. The | gvel f%ui\éLtM W@&h@neklﬂrgs§ﬂéﬂn§aéj@iér\@offrﬂntﬂeaxhd\cfﬂlwf
t he hepatitis_pnodel ,was consj derabl her than those in 1% spl een- der|ved
iﬁv?p 5 Frand smaed

T cefls l{’CbﬁLB%sPPHElX@I FeilameR SIOMUER £ \R]F HPReN 7
nouse. ¢2<%t1Anal ysi sof Al LI Mexpressi oni n peri pheral bl ood- derl ved T cells

from heal t hy orrral ons Anal ys usi ow_cyt opet er rried out
Lo estimate t A58 ettt A FEVSEE Of AIMNFFREFEri PRIl BFbbA-SRFINRY T
cells f rf@rasnm@iim{eml o oes § @nso anal hwm.rthryop@ﬂu@hem&-qidﬁﬂm ated f r om
peripheral, bl oq I es oI | ect.ed f I th or mal rsons._as

Phe oxprolsisnigi vt cotise FRe rreh At ke e hEV R ebft o P cng

bl ob@ Teeaeh ®£f redvea I'I'ea:leml;s .normal subj ects were pr epar ed 25 by the

above- nenti oned e hod. On_t he.aot her_.hand, _Al L r g ceI |s

(AI'LI M positi \ge ce JT%lﬁrwe e; ogthﬁwr?edt%es FBFFO%M a>%$ ﬁlﬁ%neé rsuj)'ﬁﬁcllélar.
cell's seeariphedaflr dhoper iTplrerldls ,blanad A0L IMpeeslitthyenareddls persom teed & rom

suspended g;q,( g%i}&t h%ﬁ%%@t)ql"rﬁg’ . 5% BSA and 5 nM EDTA, and anti-AlLIM

30 anti bo ‘added thereto . The m xture was i ncubated
at 4C for 30 SubutfguRibsehushows, tife estrargthl lof WetlelMashpiesstipnesin

Wit {5 ¢ h%e%@ - uhf oo&'&ﬁﬁ%ﬁ%ﬁﬁﬁd’!%'&e‘ﬂ@b&ﬁd e gBQiti‘OE'Af@ﬁ—gﬁJﬁ@l(vjeoo

to 500 tenyl) were hereto.” The m xtufe was I ncubat In the
same mﬁn@ﬁléﬁdsﬁ@éﬁ%hédom ithet He cedihs bufefs@ectdyely.. t he next step, the

cell's vere SUBhbecﬁtleéixﬁé) @cf re%menttwel egreﬁgeﬁt 'oq‘:' Sﬁpﬁfr@t bQBrEQEHB’H in
(tw ce) according to usual nmethod to _isolate
periphera bloodCD8p051t1veTcells and CD8- p051t1veAILIM—p051tlve
T cells separated from the T cells, respectively.

20 Figure 26 shows the expression patterns of AILIM in peripheral
blood~derived T cells and synovial fluid-derived T cells from each
patient suffering from chronic rheumatoid arthritis (RA) and
osteocarthritis (OA), and in peripheral blood T cells from each patient
suffering from progressive systemic sclerosis (scleroderma; PSS) and

25 systemic lupus erythematosus (SLE), respectively

Figure 27 shows the expression patterns of AILIM in T cells
(CD4-positive T cells, CD8—positive T cells) derived from each thymus,
spleen, lymph node and peripheral blood in adjuvant-induced arthritis
model rats.

30 Figure 28 shows expression patterns of each AILIM and CTLA-4
in normal healthy person peripheral blood-derived T cells activated
by various stimuli.

Sub figure (a) shows the expression strength of AILIM in T cells
activated by stimulating with PMA and Ionophore.

35 Sub figure (b) shows the expression strength of CTLA-4 in T cells
activated by stimulating with PMA and Ionophore.



Al LI Mpositive cells. Theisolated Al LI Mpositivecellswerestained with eiach)B
of a variety of |abeled antibodies and anti-AlLIMantibodies ; the celljhsFEB 2003
stai ned were anal yzed by flow cytoneter 43The result is shown in Figure 24.

5 Peripheral blood T cells are primarily grouped into CD4-positive

CD8- negati ve cel |l sand CD4-negative CD8-positivecells. In the double

staining test with FITC | abel ed anti-AlLI M antibody (SAl12) and anti-CDh4

anti body, the expression of AILIMwas recognized mainply in - pQsi_tive,

ol 5. Poubl e i FTAEE0i OF) t REOHAL [EhA LTSRS 1y = BRERABR aROF. doggM Lo
ant i bodycoevesd iafh i @tcel P st tatvitedepperdiphazaliny vodh¢MA ¥8d Ionophore.

Al LI M positiv ells expressed CD28,. The percentage popul ation q .

Al LI Mpositiv ‘@%ﬁl‘?{% ef‘if)ph% QA¥S bFBBJ® 888?F%°%§V85§ﬁ$y 1o i‘#&t"e‘cﬁ P
0.5 to %%m4-@odieivat herelandcttkatkd by witiguliatdineggsite rerobhdi Twtbgrasss. 15
on the anal ytigcal .tesults for the .surface markers_of AlLl  tive cells
di re%t ly separscéﬁjeglﬂl]é% (Ze)f F§8¥’FOW%FX%ESr?&é’Pe%‘EI%%‘P@é Oﬁﬁg%ﬁ%gr?%ﬁﬁ al
bl ood: (EDtivegtord by sofimilllatinmpwithveel thed it snveFeDERXYRrpidsddy wedG8: nageliM e
cel I's: 20.(2). amng AlLLMpoSI L e &el )5 Lhe Ressence of ED4-negati ve
CD8- positive cells as well1 "as -n gaatlve -hegative cel1's was

recogni zabl e [Bud fheure gdpusovoidenvexpressd on stIendmbbd £ CTLAF4I g Twee hl g he

ti-Al Ll M.anti i .
T e gy AN CPER AU Al o Y CBbS b {BlodP Bk et AT
Al LE% pegitiibasiv el sinter €8s singridibd artie agltisRAS Ankibody 4) sone
Al LI M posT U v sGalleS? ¥Rhewst Sl 0 el aticl oA ARLLRAME 1 363 A5k - DL %}h@&kiﬁ% B
B cells ress Al -

cell surface marker. This suggests that al so weakly exp

30 (5) tiremergcdsbipanapecipiaraiherd I geddsbynatimol gtinoaeitle vagious
recogni zgd sidhdydy. of AlLIMpositive cells. In addition, the analysis was
carried out to estimate the expression level of AILIMin peripheral blood T

cel I's andAl LI Mistdia BPeskevs sindiuctien (s @el i rofdws it ipngaf eeach

t he1sxprRssighe a1 Ailddd it ARl Mo i 1G8ld Svivas SO Lhntodi &k RE ~
2~~3 with that in peripheral blood T cells, the peaks shifted at different
posi ti oS rvc?rﬁlé%@g AHENTRFICRAS ng that the expression level of AILIMis

hi gper in QI L IFVRes '%ﬁs&o@:@l iﬁduE‘Uif}JliIQfﬁ cglié%jéﬂdlaﬁfélﬁﬁlﬁﬁﬁ}i%u\éﬁt&ﬁéhlkﬁiﬁséﬂﬁs
perforne et n>s5 -positivye, cell s _an -positive cells. Simlar
Pevel s OFf ARGAVFEXBRoBSFORPGEPE BHSRFVBICELE felh T HEMY bt 1Raat Therashpns
popul at iagyt idfod3led-.positive cells among Al LI Mpositive cells was snall, but
thezgxpressi or}.l evel 3§f Al LI s simlar to that in

i n_CD8- Lt |
the2P ermi ni ng Z2ETE SPIFBIMAFYELS OF 11 HSI e AoTeReh O3 m
pat i ent spdfefegctetll svanl nam s © P laenidetr idesi Drcedltsocnitineedicgeaseicrid ate
i : t] LI [ 4 |
el yzod e iAot B A SRR BT S (R
and ost eoart hiSub §1¢@r¢ )(adrskewditheubevel sedspsolbfepabvgrassi neusystimiaan

scl erosig1(jRSS) and systenic lupus erythematosus (SLE)) according to the

aboye- nent’i oned net hod.
25 Sub figure (b) shows levels of proliferation of mouse

spleen-derived T cells.

Figure 33 shows levels of proliferation of each mouse spleen
cell cultured using microbeads (constant concentration), coated with
anti-CD3 antibody (constant concentration), and anti-AILIM antibody

30 (various concentration).

Figure 34 shows levels of proliferation of each mouse spleen
cell cultured using microbeads (various concentrations), coated with
anti-CD3 antibody (constant concentration), and anti-AILIM antibody
(constant concentration).

35 Figure 35 shows levels of proliferation of each mouse

spleen-derived T cell cultured using microbeads (various



T cells were separated fromeach of synovial fluid and peripheral bl obd F§8 003
arthritis patients ; T cells were also isolated from peripheral blood of

pati ents with autoi mune di sease. In add#tion, T cells of 20 peripheral

bl.ood from heal thy normal persons were used as a control. The result is

shown in Figures 5 and 26. The expression of AILIMin peripheral

bl ood-derived T cells fromR A patients was conpared with that in the cells

from healdoy ch@raali dpenSons coBekweenyi bR paiheitEpANd BpdiRldyer $ebsis thihe
expression 25 |evels vvere not SI gnl f| cantlﬁ different in CD4-positive T

cel | s anfCRCEGER e nedhd P& Clﬁlfoﬁéfjé??:vé?oeﬁénﬁﬁcﬂ-ioﬁé T
cel | .s%. : |‘|0}N8V6figu&|ée3 g%ma@t th8 ﬁfdlﬁ'tliCMI %%@]ﬁ]ﬁlﬁl@lqﬁe:r%ﬂm of esach rat
significant rease ositive T_cells apd al so anon ,
D negatTBRTIRGr TGS v 9a Ched LRy SRl SR SO0 U T MATHS 1t SRALDodLes
pat i ebit s atl rhpaktkirdduar ,cbtme:@v;e;rrag&@nmr oportion of AlLI M expr essi ng cells
was i ncreased to about ,20% ositive T ¢ Ition, It
was found that Eqllﬁ'é”:?xplj3 ssisgﬂwigev&1 of CF T TR BRie s q‘qtcar‘f‘t &ev&ﬁ@@le
CD4- posi bidwénIstehkld oand cobétaegaicioneehi t3a tdehl s offr amtsynamml ahrtubdsiyo‘onRA
patients_as conp red t thoseln posi tive, T cell

cells dePP veaw?rohn e"\F,'Vr:lp ferat @ PE- CD%I? %Qr argsrﬁfb'ﬁ)dlrbf ﬁl ae'ltt ﬁﬁ%%SFﬁ‘ﬁlg
persons. fTha exphessiien | evel of CD28 was not altered in CD4-positive T

cel l gnfrom RA nts ot n ase of pati en
t he %%pul ati onggéh%ﬁl R/? 021{j \?%e ceﬁg h@‘/aéir r%ér{f(&d‘f r%fgeva fgm“%% Slng
CD4- posi aldmencerttrstﬁonetvanedom mmmmnaallow)uoﬂ an'ﬁlemd.mm attphodf on paw

Al LIM pogi,Li ¥g el oAnng ED4:Re0aLi ¥e: L aaLlay 10 9m pardngrale ool -

patients w t oI nmune ses Wwas corrpara anong th
from healalrhghrn@nﬁal persons . However, the popul at| on of AILI M p05| tive

o e300 £ Yookl o ol 0l Fretl it eSSy

patients as conpare hat anong t m hea y nornm .
<2- 78 Angahytshe Jomcmnm prdnsiion iof ddCuvhachi hguerel off tthe oirafrpverspat

Dead tubﬁ&@k%@@@tié% (Ax Pé@%rt%r%%' inFGZBét 21604 h%fstlﬁlwa@‘e %gvhm

liquid paraffin &ure chem cal) ‘'was Gsed as an adjuvant. The adj uvant
was i ntracut anEb‘H’éF? £0) geeed the dnliqtigrorvaef faadl ©f snkdcRIGLY, a@ﬁabpég

Ri ver) abnatﬁgnﬁ%%é@éé@rpﬁddcﬁmé@ of J;.g@ji LhRdhVvi dusthe idE @chteabh:aff%adei\sea

to induce arthritis . The vol ume of th hind | egs was neasuréd usi ng
pl et hysnBREteFeaThECHD| (ﬁf@i&éaértrh% w&sgmfﬁsw% mﬁtnééﬁeﬁére {F¥HBhs et

of &G hritis. FhgutBymussh&ps ege ﬂxﬁﬂﬁlﬂ&qﬁe&rfcéd&eblfpaﬁrtaLAbmﬁdam&sody
collected over tine after the adm nistration of th 1_;rT‘L];vant (0_day

cel | susPBnSFOALSHGAS ST 8pdredsRlEorRFHGCEE thee T AtPRARE r’n‘@tehgﬂaf?he
T cel | s wergustrosedravdti @Rch(GVH ardd ci¥hantihednft versus host disease

(GVHD) .
Figure 42 shows the inhibitory effect of anti-AILIM antibody

256 in a host in vivo sensitized with NP-KLH which is a foreign antigen
on the production of IgGl antibody against the foreign antigen.

Figure 43 shows the inhibitory effect of anti-AILIM antibody
in a host in vivo sensitized with NP-KLH which is the foreign antigen
on the production of IgM antibody against the foreign antigen.

30 Figure 44 shows the inhibitory effect of anti-AILIM antibody
in a host in vivo sensitized with NP-KLH which is the foreign antigen
on the production of IgGl antibody against the foreign antigen.

Figure 45 shows the inhibitory effect of anti-AILIM antibody
in a host in vivo sensitized with NP-KLH which is the foreign antigen

35 on the production of IgG2b antibody against the foreign antigen.

Figure 46 shows the inhibitory effect of anti-AILIM antibody



25 anti-CD8 antibody and anti-AlLIMantibody by the above-nentioned TEEQ%
Then the expression of CD4, CD8 and Al LIMwas anal yzed by flow cyton19 iy
Control T cells used were those derived ##omthe thynmus , spleen, |ynph
node and peripheral blood of normal rats. 30 The result is shown in Figure
27. There were no recogni zably significant differences in the expression of
AlLIMin CD4-positive T cells and CD8-positive T cells fromthe thynus ,

spl een ang, peképherah ibboosh yhei Sormaretpwkth dilase llsntthf&JQé\i@WanGﬁJg'e?n
35 On the other hand t he %épulatlono Al IMp03|t| cell

was
si gni fi c&%t IS%her é@aeﬁétp & ifeg et Pelgndigen 4
FED 273 58 as mlgluz@s4anpngw§%@qsﬂhtﬂb\ie;o’&yce&kécﬁh@ﬂ T HEIAr © ricQ itfledta tameNg
the control cells . cgﬁtrtl cul ar, reSS| on oﬁ Al L] M reached g peak
| evel on h&DE ‘F?ﬁeo%g/ T e T afi‘f Onbé'i‘rrf‘ﬂ?:@? RTBHEIR REE PSS T

cel | s§ 5a%2- & tAnaRysi 8ok ﬁbemalnrlymgtﬂzyvpérﬁn A1ddere>qpf e85 ivalt idss0 Geaited
with rmouse T .cell &Thl vati n Mouse T ﬁ dgr\i_ fr h0| ti,ssues
gBnafeoh e VAT Vi

were act INERIEunGers 9EPLEEGTEF (}:fh SAF PR
expr essi Aynmphoesyitat e:céawittﬂmn'ﬁ ager)act i vati on was anal yzed 10 T cells were

activated by t .an ti.bo n oncent r.at. on; 1
10 ~, t,g/nm), ?glnc‘g%%l%/]a l(sc%n%\ggg}:?%a ﬁc%ﬁ‘@é&#r% |lgln or%otra O% ?m Batﬁci
PMVA (phordm’lmmnsaatm aaﬂieat shoivlhgnallecmﬂce)rft catlﬂ.qva:olizfé)rm‘gimm )ara:hath@a

i ono f fi t S i g cells
o B FRe g A RORTR e ER iRk 10, LI cRCREIY, Qhp T
expreSS| on of Elalcthwasra@allpzxednovéle tfilgureaf sbows, the f@;LlM,inand 48
hour s) after,.a A0R,.0f 1 iV g 2 [ -
Houre o R R\ 2n8 mblle b B L R0e 800 e TG BRM dpd & P Toogy
hours af t'el gGi¢ :sthinrni-aimen GR3dY IgGy obuske maopicvaniadn anduidhodivons and was
maxi m zed II%éQOliI’ athug1 gil% l-at 'c?ﬁmep?l.% h%‘i%'cu(ife Al LI M expr essi on
our

remai ned to be hi‘gh about after the stinmulation, and the high
| evelduad S3li2": Aaitiraiumes 28LAYuMSUSE! Bonokdoselmansibedy <2- 9> Anal ysis

of the 'ndUCt'@@gﬁEeAhbl§A@W§ﬁ§§§Hgﬂl%i%ggbagggeﬁkt@n25cQHﬁ?BrBlQ%E&atlon

activation T cell's derived fromg ri pheral "bl ood of heal thy normal persons
in the sdfethéntese & gaddrrpeg mﬁl%\efrrénaét ROERRY 1SR BRY RATRRE 0FCRAYF

or (B) agp~deggihedrhel oW a TherRdRl Vel Bt A & drl ethdidr T dyh@abieRlsl test
activation-associated expression of AlILIMand CTLA-4 that 30 is a

cost i nul &68Py efolBchPe. PYA}LifesattonctevatP oy g ldid 1o Gueiho fh6r BipRa

(fin2b CQ@ﬁ@Iﬂbb@r&leO&eaZ:Qlag/ nvLrand Ca i onophore (fl nal concentration: 200
ng/m) were addﬁd as activati nghP%ents to.a sus enS|]s:)n of human T cel |[%H(]1

x 105 cells ) e:mer@c%ajcwél b@mim amount of incorporation of

thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.
Each description in the figures shows the following.

25 “CD80 + 86”: The mixture of anti-CD80 antibody and anti-CD86 antibody
“mIgGl”: Anti-human CD34/IgGl mouse monoclonal antibody
“CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule
“SAl12”: Anti-human ATILIM mouse monoclonal antibody

Figure 49 shows the inhibitory effect on T cell proliferation

30 in the case of culturing T cells from a normal healthy person “donor
C”, with PBMC of a normal healthy person “donor A” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reaction (MLR).

The vertical axis indicates the amount of incorporation of PHJ

35 thymidine as an index showing a level of cell proliferation, and the

horizontal axis shows the concentration of the test samples.



35 nediumfor the stimulation. 8 hours after addition of the acti vatrpggﬁ)zﬂm
agents, the expression of AILIMand CTLA-4 was anal yzed by fl ow

2GB 59 cytoneter. (B) T cell activati oty anti-CD3 antibody/anti-AlLIM
anti body or anti-CD3 anti body/anti-CD28 anti body Aliquots of solutions of
(1) anti-CD3 antibody (clone OKT3; 200 5 ng/well ) and anti-AlLIM anti body
( clone SA12 ; 1 ~lg/well ) or solutions of (2) anti-CD3 antibody (clone
OKT3; 200 ng/ wekkh aédcaﬂﬁai:l&lmﬁnaﬂhébﬁﬂguféboﬂﬁo@zﬁha fdlrowingl|)

diluted | BS were added to each we craqpl and th

pl ate wasgpﬁéu §tsed rg}i‘ MESThaénPe redt Eﬁéqegi a§tﬁgﬁfj¥ SNGRE T é:%@%\/\ﬁgtpﬂﬁgy
coat ed whibgeach AﬂtnbhdManlﬁDSQ$D§G$lmﬁusé penbphenal aheddederived hunman
T cells ( 05 gells/m . Iwell) in - cont ai ni ng RPM 1640
medi um vvaéTéééég %ﬁonS{Q‘%? ]}ﬂgcc\éﬁf‘glgﬁé?em%\?% Ted after cultured for
2 to &8~ damzf'-ThﬁtﬁexnﬁﬁsmmmLm wolkd modo€TbAad masibodyyzed by using a
fl ow cytoneter_accor to the above: nti on t ho 15.The re

shown in Figur&* %’ére%&%ﬂ’sow(feitgﬁ vRREBR Pe&e‘?gg?gﬁﬁ’? % 8?2%%5?%?\%\%%“0“

i nduced 8nhithe saafd eif thetstinul Bitdedl f drolh €ealdrmect iheatlitdy wetrs oRMAdandr
the IOnoghorﬁathﬁBﬁéggg%gHPJ@E§Y%e%ﬁ$%yn?%%€E;gh% n%haa”tg§tvgrlo A?REEO

expression t was also 1n i on urt her nore
expr essi sampassi huutke pmlazlmtmri tewr Picdlbles T. ckAladdhrpogh dbebhixed

staify ng; L &St o £k CP4aaRd Al Wik, or for CD8 and AILIM showed that the
activati o§r71 ? 8ug£g a %?gn? |Igant [evel of AILIM expression in CD4-positive

T cells as wel Thaydaniices- pesbtindl chied the apowme oft herohpadatipe of [TH]
fol |l ow b ; t t
ol F-ow ng%{gg%me% 2 &ﬁ&@ﬁdsﬁ%ﬁg azie%g)}; gﬁtclsﬁhl %%11@:‘3 m 858%% &

t hat had n coated wth anti - I bo I M ant boo'lly or antr -
anti bodyreni FoTb28 ani s bodyys (1he Acenneh BerabPy af ghheetestotamplem

expressi on waselagusestfodi &l 18 @L;élfﬁ%@ge@ys%% G0 sgtibedydanti-AlLIM
antibody as well 30 as in T cells activ by anti-CD3 anti body7 anti - CD28

ant |1t§ody caperebyvlget : |M'E|belélu@§<1br eR3f 6ﬁg%smwgﬁemomhc3ro%l | anbEPedat ed

by anti - &&Bggntd dagdy’ %@m%@&lamqydd‘s@rhﬁ@?éoaya?{d%idl&cfmta ¥t BBy
anti-CD3 anti body/anti-AlLIMantibody. (2) The expressjion of CTLA-4 was

i nduced 1 PA¥2cel FRULTRIHAR A BEY b‘?o‘é?ﬁlm@%‘ﬂa%?%owpah?iiyAl LI M anti body as
wel | as voridagetds: a@ﬁmmt@mny—p@m &Bmant & basyéant é- CD28 anti body.

However theref¥§ﬁ§2rkl shows tEe 1nh1b1tory effect on T cell proliferation
20 in the case of culturing T cells from a normal healthy person “donor
F”, with PBMC of a normal healthy person “donor E” by various test
samples in the proliferation test of the T cells through the mixed
lymphocyte reaction (MLR).
The vertical axis indicates the amount of incorporationtaf[3H]
250 thymidine as an index showing a level of cell proliferation, and the
horizontal axis shows the concentration of the test samples.
Each description in the figures shows the following.
“control mIgG”: Anti-human CD34/IgGl mouse monoclonal antibody
“CD80 + 86 Ab”: Themixture of anti-CD80 antibody and anti-CD86 antibody
30 “SaAl2”: Anti-human AILIM mouse monoclonal antibody
“CTLA4-Ig”: Human CTLA4-IgFc chimeric molecule
Figure 52 shows the inhibitory effect on T cell proliferation
in the case of culturing T cells from a normal healthy person “donor
G”, with PBMC of a normal healthy person “donor F” by various test
35 samples in the proliferation test of the T cells through the mixed
lymphocyte reaction (MLR).



so significant differences in the |evel of induced expression betmeeql}ﬂglﬁq
cells activated by anti-CD3 anti body/anti-AlLI M antibody and the cell's
activated by anti-CD3 antibody/anti-CD284%nti body. <2-10> Anal ysis of AlLIM
expression in various T cell lines 5 T cell lines are known to be
established chiefly by spontaneous inmmortalization, or as T cell |ines
immortalized with chem cal agent or as T cell hybridoma by fusing T cel

with nyel oma cehk.vdreatdl lalxrieslﬁaecgfeym hﬂ&@n{:w qhes%e%raeaeﬂ 9@ t*he
property of cytokine production, nanel | i hes and ﬁ%pe

T cel | | th¥giding Fh@lipdessFBAVHRI A &we&ﬂ&mhl |PrF°d~3vfaﬁliaé%33PIb’f a[@ﬁ]o

nouse T ekl zbhRes asudeg%weedhabeuﬁceatfatﬁan\/\e,s anal ygsd whinpiasf|ow
cytonmeter by the sane nmethod as descrlged above. The result_is,shown in

Figure 7. AlLIRPGAsIPEESSRF2ER LB BRe bgiég%%ds%‘ﬁ%ﬁ’ﬂ%t FOLEQYWEiRIT cel | 15
l'i ness exhicbhtirBy hgGp:opett yhahakhZ2pBypegllcrblski MénbH16AGAr EntdbeMiOki ne

producti Q 10 0 28K0, EL-4, The | veI of Al LI ressi.on
was conpaEBéBe*’ N Xﬁ?’g e?‘e’l“é‘ff@tglftalfmtlha&%%q ﬁeas‘retlceqql\gqeﬁﬁ%bo@ﬁ
t he ot hershand; AhelemmassmnmfmAhhéMnmsCmohaLesﬂgmbaapl e 20 al t hough
the | evel, 8, expressi high in Thl-t T cell lines except

6- 13- 64. E&gﬁgPig3 ARETS §|§@B$@ 18§E|°bé§56h§e%§§aﬁP§?|ng activity of
anti-AlLIMantibody 25 It was anal yzed whether. or not the anti-AlLIM
antlﬂpdy of the4Rr esen Egvegtiog h olhe ac igltles i n nodul ating
(enhanci production of a cytokine
such as | FN-Y @h€ greskntéhniveprtdlonf &s an:llhns,tratced 1n, moaeed gtantie bedowowinbt
the anti t t I e u n

ALl M eAc P B SocERRIPLes Ll TEP Sl Bel BBnSYRANRE SN BRARL Limsven
out by uthagethe quantities of cytokines (IFN-y and |IL-4) produced by the
cells and the degree of cell proliferation as indices. <3-1> Method for
testing EEpendlng each purpose of test one or two types of antibodies 35
(ant}8 COBxampi poé A iweriytad] greeexitalsCD3 ant i body and
ant"AILINIantﬁQngs d%hé?%xséjg%a%ah'b@ﬁé’éﬁﬁ%f& é &gQZQa%@Ehgqu}anlﬁaf
F.'~ ~'1, sl prepared above were selécted and a

m cropl aBBLiFRSLieS at eehbs) |W%%%dﬂe§hﬁ:t?ﬁtSCdﬁéﬁr}bﬁéubeéPWnﬁﬁeetBrebeﬁe@he
plate with epe1ohstwo anti bodies . The plate was then sufficiently washed
w th PBS. Subsequently, thymus cells (5 x 105 cells/well), spleen 5 cells
(2 x 105%¢elPs/AEiMdior purified T cells (1 x 105 to 3 x 105 cells/well)

whi o had beencprepas efidcd e above detshodexwang)addadphosyBemplat emald, a

test in mhlch the alate had not previously been coated with
8-wee were purchased from JAPAN SLC. Wistar rats (male,

5- to b6-week~o0ld) were purchased from Charles River Japan Inc.
<1-2> Preparation of anti-rat AILIM monoclonal antibodies
Hybridomasdesignatedas ”JTT-1"” and “"JTT-2” capableof producing
25 mouseanti-ratAILIMmonoclonal antibody (mouse anti-rat JTT-1antigen
monoclonal antibody), which were created and reported previously by
the present inventors, have been deposited internationally (as of
October 11, 1996, both hybridomas have been deposited internationally
in The National Institute of Bioscience and Human-Technology, The
30 Agency of Industrial Science and Technology, The Ministry of
International Trade and Industry (1-1-3 Higashi, Tsukuba, Ibaraki,
Japan (Zip Code: 305-8566)), which is an international depositary
authority under the Budapest Treaty). Monoclonal antibodies purified
from culture supernatants of “JTT-1" (international accession number
36 FERM BP-5707) and “JTT-2” (international accession number FERM

BP-5708) invitroorinvivo, ocrascites, wereusedinthe tests described



the anti-AlLIMantibody or anti-CD28 _antibody but either of the 10 14 FEB 2003
anti bodies was sinply added to the plate later, the anti body was added to
the plate after the plating of the cell $48 Further, CITLA4-1g (fusion

protein between the soluble region of CTLA4 and |1 gFc) was used as a control
instead of anti-AlLIMantibody in the test. The test was perforned

according to the sanme nethod. 15 The plate was incubated for 2 to 4 days in

a COz ingubai,ongpTheiconsenyr abkans18f tyhpli pps LnhFRboy/9621&- 4E§:ainﬁlége
culture super nat ant were determ ned by a commnfy used ELI SA net hod

Further, 1t B d@b?ee of cell proliferation during the culture was eval uat ed

by a common nefbedagtéti :ﬂn@getrﬁcmséJahltab@h@dwmmghe@léﬁkhEle&)lbodles are
i ncorporation. 20 <3-2> Analﬁm s of .induction of c ﬁe&rn production fromT
1

cel I's t hFBAaGR*EAe 1 afSduci THR: 0P AEIRAMI aBBRys) Aogdyy (1gGl),
ant i -gCD3aatpbedyvang. antd sAkle! Mhaski, busﬂwwntacnﬁllm;d:ﬁ |a$1d| tJhhes 2bgeni Kogywn

that T cells roduces ific cygoki ,In_response cell .
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signifi can‘f ¥ Fhaucéd
prepared using the cDNA encodlng the full -length amino acid sequence

of mouse AILIM (mouse JTT-1 antigen) (JP-A 11-29589 (SEQ ID NO: 5),
30 and wW098/38216 (SEQ ID NO: 5)), which had previously been cloned by
the present inventors.

The transformed cells were homogenized and then subjected to
ultracentrifugation (100,000 =x g). The resulting precipitate
containing cell membrane fraction was recovered and then suspended

35 in PBS. Together with Freund’s complete adjuvant, the obtained cell

membrane fraction was given to Wistar rats by footpad injection for



25 anti body/anti-AlLI M antibody or anti-CD3antibody/anti-CD28anti body4 FEREN]
| evel of production resulted fromthe induction was el evated over tine.
<3-2-3> Induction of IFNy production i n*human T cells derived from

peri pheral blood 30 Human T cells derived from peri pheral bl ood were added
to (1) a mcroplate coated with anti-CD3 anti body (cl one OKT3; constant
concentration) and anti-AlLIMantibody (clone SAl12; various

concent r altdi @RS 1afen { 24+ foil (@ @RL AL € mt:edl%édmﬁﬁé FER3taBhi hodygal aae.
The plates were incubated to cultivate the cells and then 35 %uantltles of
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inapl afn%g%%%ﬁgl‘g’?k‘aﬁgxg f‘ﬂtéu%g %éﬁ%de/ Q:fa'?&'b 20 w3l 'tQQ‘E!Léd

<3-2-4> uction I"L-4 an L 10 production in human
T cel?s dsrifpdd omsemeset m«@{talreblaimﬁrma:feants RS | yekPedntperepnbr 8P Bheod

each of E\f@n@%%@aeéemgl L Y- 008 1R G MR rAddedd Qeeoinb)m@nt mouse
m cropl ate_coat ed anti-CD3 25 anti body gcl one OKT3; 200 ngﬁg 12 eled
8

al one; (@YLéMm%?%ﬁhaﬂé%a?éaswetl}? SREFoEDR LoMEcheRIy SRS ISR F

~tg/ wel | hnaloreir {4 (@a@p@l@pl al goeeatefcwl i i i tiuuTen ﬂhé'sl‘ﬂaélﬁlécb@éils
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(interleukinghpand! Lg Il (LPtELL S Pidad N(d 6 GHhiger &8YREYBALAR Smouse
for each) was given to ICR nu/nu mice (female, 7- to 8-week old) by
25 intraperitoneal injection. 10 to 20 days after the injection, the
ascites was collected from each mouse by laparotomy under anesthesia
according to a commonly used method. The rat anti-mouse AILIM
monoclonal antibodies were thus preparedon a large scale. Hereafter,
these two types of rat anti-mouse AILIMmonoclonal antibodies produced
30 by the “B10.5” and “B9B6” hybridomas will be designated as “B10.5
antibody” (IgG2a) and “B9B6 antibody"“ (IgG2a). The two antibodies
were used in the tests described below.
<1-5> Preparation of lymphocytes
Mice were sacrificed by decapitation. Then thymus and
35 peripheral lymphoid tissues (spleen and lymph node) were taken out

according to a commonly used method. The tissues were cut into small



35 were neasured over tine (18, 40 and 64 hours) by ELISA. It should €$ 3 70
noted that TNFO~, IFN'y and IL-2 are cytokines produced 1 4 FEB 200 ££

by Thil-type T cells; and IL-4 and IL-10 &Pe cytoki nes produced by Th2-type
T-cells. The result is shown in Figure 29. The followi ng result was

obtained: 5 (1) There were no differences in the levels of induction of

TNFa, IFN'y and IL-2 production between the donors. (2) The levels of TNFCC
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anti-CD3 anti b@hlynaanneamphefm?&lamd Iﬁm:g/],lsm tfiroRSh ek t hyCDS ranatll lberlgoasndmd

anti - Al LI dy od nti- 8anti body an
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hi ghest ls)petdie?mam,alnqemrmate@htlpomrmﬁa tolyeched frEéD28heaal thyayp raned
anti - Al LLM.ant| bod r I n d
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anti - CD2 iR 1and I I tqh fyi 8
ant i body%and anti - AI%IH_I Eﬂag%%fﬁ\(;%jéyﬂ\ér ggfj: ?ggléfing?ﬁ%%#%ugt&rgﬂ éc,)&fll E%%Olaéctqgé

consi der &ty Bligr-ereidel- . Further, the level of induction 35 in IL-10
producti an-was bir-gpeshtbynt be stiah akhen Wi bB11riphesanti bodies of
anti-CD3 anti body, anti-CD28 anti body and anti-AILIM 1 4 F E 9 2003
e following tests were conducted by using various lines of
20 mouse T cell (D10, MS202, CD28KO, EL-4, 2L2, and BC3Cl13) as well as
various mouse T cell-derived hybridomas (KvV24, D0.11.10, 8-4-31,
3H10-11, 61-21-25, 1-2-66, and 6-13-64) that originate from a mouse
T cell-derived hybridoma BW5147, all of which were established by
the present inventors.

25

Example Z Analysis of AILIM expression in cells from a variety of

tissues and wvarious cell lines

With a common procedure, experiments of cell staining and flow

cytometrywereéarriedouttoanalyzedifferencesinexpressionpattern

30 of AILIM in cells from normal and diseased tissues of animals (mouse,

rat or human), differences in expression pattern of AILIM between

unstimulated T cells and stimulated T cells (activated T cells), as
well as those among various T cell lines.

Based on the results obtained in the test described below, the

35 expression pattern of AILIM in tissues and cells were compared with

that of CD28. The comparison is schematically shown in Figure 23.
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by usi ngabowelimsnteépheddpliosphate buffer, and then re-suspended in the same
25 Dbuffer.

When the primary antibody used was an unlabeled anti-AILIM
antibody (namely, one of the above-mentioned (B) antibodies), then
further FITC-, PE-orbiotin-labeled anti-mouse Igantibodyoranti-rat
Ig antibody was added as a secondary antibody to the cell suspensions.

30 The suspensions were incubated in the same manner as described above.

When the secondary antibody was a biotin-labeled antibody, then
a PE-labeled streptavidin (Pharmingen) was added to the cell
suspensions and they were incubated in the same manner as described
above. Then the cells were re-suspended in the above-mentioned

30 phosphate buffer.

The sizes of the cells stained by the above-mentioned methed
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and anti-CD28 aRtib@dy. cpa-negative CD8-negative cell (R2 in Figure 2)
differentiates to a CD4~weakly-positive CD8~weakly—-positive cell (R3

o)

in Figure 2) in which the expression of each molecule is recognizable
30 but weak.
(2) The CD4-weakly-positive CD8-weakly-positive cell (R3 in
Figure 2) differentiates to a CD4-positive CDB-positive cell (R4 in
Figure 2) in which both molecules are strongly expressed.
(3) The expressionof either of CD4 andCD8 molecules is decreased
35 (R5 or R7 in Figure 2) through the positive selection; each type of
cell eventually differentiates to a CD4-positive CDB8-negative (R6



30 <3-4-2> Induction of proliferation of nouse spleen cells and nDusq4-FEBZ%3
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m croplates with i nmmbilized antibody 96%ael | nicroplates were coated with
anti-CD3 anti body (clone 35 145-2Cl11; Pharm ngen; 50 ng/well). Then, the

pl ates were further coated wi th variousconcentrati onsof anti-nouse AlLIM
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concentrationd of anti-NP-KLH ant i . The mxtures containi hg beads were
i ncubbht e@Pfarlll (RBYrposivdive, CRANeTRFL Y Eeldars Chdraagadtie® GPBnppsbBEve
The antiggghgg were thus immobilized on the beads. C57BL/6 nouse spl een
cells (1 x 105/ well) suspended in 10% 30 FCS-contai ni ng RPM 1640 nedi um
were added to Ehenefeerimenpaberemilt Mhabhitdrd &h¢ enersesdor paktess of

particl egfweml )s warserAdgad riber ehfe JheDrsXiitr ¥espédeuhnted Eorr8babouhs.
The degree of cell proliferation after éhe reaﬁilon was deterﬂéned by

triti um FabeledekRyARFELAR PEHCRARFPANEBPpBFatfon e8stRRh 8fuSHdr manner. 35
The 2esukb-Bs SK@ay ¢ 1 BF QUITAEMSkp dds 150k h fref et i HAe 61 vER tRlomnsmes roSAREEEN
cells mafykgggggdtgggges
The expression of AILIM in T cells of spleen and lymph node,
which are mouse normal lymphoid tissues, was analyzed by the
above-mentioned method.

25 The result is shown in Figure 3.

Populationof AILIM-positive T cell among spleen-derived T cells
is smaller than that in the thymus, and the percentage was about 1
to 3%. Majority of the AILIM-positive cells were CD4-positive and
CD8-negative. '

30 The expression pattern of AILIM in lymph node-derived T cells
and the percentage population were comparable to those in the
above-mentioned spleen—-derived T cells.
<2-4> Analysis of AILIM expression in T cells obtained from affected
tissues of hepatitis model mouse

35 Hepatitis model mice were prepared as follows:

A suspension of Propionibacterium acnes (P. acnes; 5 mg/ml) in



1.4 FF a 2003 69 either by the stinulation with anti-CD3 anti body anfl
anti-AlLIMantibody or by the stinulation with anti-CD3 anti body and 4 FEB 2003
anti-CD28 anti body. The degree of cell pHoliferation increased dependi ng on

i ncrease of the concentration of anti-AlLI Mantibody or anti-CD28 5

anti body i mobilized on the beads (increase in the ratio of concentration

of anti-AlLIMantibody or anti-CD28 anti body agai nst anti-CD3 anti body
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1:9. 20 Thi e cond b iLng.vari ous concentrati ons of
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with anti-CD3 antibody "and anti-CD28 anti body. The degrée of cell '

pr ol 4% er 8pi AN AEF ¥8ddT depehtli P D Pasidiess €edil st handohr@Rbrapfenderived
m cr obeags-£nagekyomant bHhedyms@asentrati on) 35 added to the cell culture.
The proliferation of both BALB/ C nouse spleen cell and BALB/C . 1 4 FEB

2003 70 fouse HEeiferf debIN RN STHOTEXPRT 2BECHAL R LORE - CSFE R BER bRS of
m crobeagraddrdal enyhgoembl goksone was 30,000 particles/well. The sanme
result was obtai ned by using beads coated with anti-CD3 anti bod)éiand

anti- Al LI M ant PBotyS S8 1M 4 OByCYEPRYTHT (ot 585 65 Ut it fSTimate the

20 expression levels of AILIM in peripheral blood-derived T cells from
healthy normal persons and human mononuclear cells isolated from
peripheral blood samples collected from healthy normal persons as
well as the expression of various cell surface markers on the cells.
Peripheral blood T cells from healthy normal subjects were prepared

25 by the above-mentioned method.

On the other hand, AILIM-expressing T cells (AILIM-positive
cells) were obtained as follows: a fraction of mononuclear cells
separated from peripheral blood of a healthy normal person were
suspended in PBS—- that contained 0.5% BSA and 5 mM EDTA, and anti-AILIM

30 antibody (SG430 ; 50 ug) was added thereto. The mixture was incubated
at 4°C for 30 minutes. Subsequently, after the cells were washed 3
times with the samebuffer, microbeads with immobilized goat anti-mouse
IgG (100 to 500 M1; Miltenyi) were added thereto. The mixture was
incubated in the same manner and then washed with the same buffer.

35 In the next step, the cells were subjected to a treatment usingmagnetic

separation column (twice) according to a usual method to isolate



5 anti-CD3 antibody and anti-CD28 antibody. <3-4-3> Induction of 1.4 FEQ 2003
proliferation of rat Iynph node T cells Rat |ynph node T cells (1 x 16£
cells/well) suspended in 10% FCS- cont ai ns;ng RPM 1640 medi um were added to
(1) a microplate coated wth anti-CD3 antibody ( clone G4 . 18 ; 50 ng/well
) and anti-CD2 8 anti body 10 (clone JJ319; various concentrations;

Pharm ngen); (2) a nicroplate coated with anti-CD3 anti body (50 ng/well)
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(4) some AILIM-positive cells were stained with an antibody
against CD19 that is a B cell surface marker. This suggests that B
cells also weakly express AILIM;

30 (5) the expression of CTLA4, which is a costimulatory molecule,
was recognized in many of AILIM-positive cells.

In addition, the analysis was carried out to estimate the
expressionlevel of AILIMinperipheralbloodTcellsandAILIM-positive
cells.

35 The result is shown in Figure 25.

When the expressionof AILIMin AILIM-positive cells was compared



The result is shown in Figure 15. Surprisingly, the paw swelling was

conpl etely suppressed in the group subjected to the adm nistration of Fgp 2003
anti-AlLIMantibody; the ' observed resui@ is essentially the sanme as that
observed with the 25 group of normal rats in which arthritis was not

i nduced. <4-2> Test with single adm nistration of anti-AlLIMantibody (Part
1) Based on the above-nentioned result, therapeutic effect of single

admi ni st gatiop, of la}%ler&bhg%@rﬁicb@am QQlﬁét Niid beawasSshi¥esd 'a&aaﬁéfé%h@
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25 Even en the ant1-AlLTManti was adm ni st ere onl once at a Osage
of 1 , 3bloed of POtigigy wa{tﬁeapé;wmm@m Agseaseal nmtadﬁﬂm@t,eﬂycells of
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sane level in the g roug of normal rats to which arthritis was noti nduced.
Surprisingly, The BRsPbbdyS eXRPYRAIENBLIFHREDI ?i dRdeffect

The expression of AILIM in peripheral blood-derived T cells from

RA patients was compared with that in the cells from healthy normal

persons. Between the patients and normal persons, the expression

25 levels were not significantly different in CD4-positive T cells and

also in CD4-negative T cells (namely CD4-negative CD8-positive T
cells).

However, the population of AILIM-expressing cells was

significantly increased among CD4-positive T cells and also among

30 CDh4-negative T cells in T cells derived from synovial fluids of RA

patients. Inparticular, theaveragedproportion of AILIM-expressing

cells was increased to about 20% of total CD4~positive T cells. 1In

addition, it was found that the expression level of AILIM was

significantly elevated in CD4-positive T cells and CD4-negative T

35 cells from synovial fluids of RA patients as compared with those in

CD4-positive T cells and CD4-negative T cells derived from peripheral



30 even at a very |low dose of 1 ng/kg. Exanple 5 Therapeutic effect of
anti-AlLIMantibody on hepatitis A solution of P. aches (Propionibactief FEBm{3
aches) in phosphate buffer (PBS) was intsavenously given to C57BL/6 mi ce.

One week after 35 the adm nistration of P. aches (0 day), a solution of LPS
(Li popol ysaccaride) in PBS was int ravenousl y adm nistered to the mce 14
FEB 2003 73 to induce hepatltls . . 5 hours after the LPS adm nistration,
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of anti-AlLLM antibody on hepatitis was 10 eval uated. The anti-nouse AlILIM
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25 and C57BI76 Makesis d%awy 921 Adu 1 BYaR hel BANF R sEF AR bR B
the spl eppdeel kat(0 hour), anti-nouse AlLIM monoclonal anti body (B10.5

ti body; 400 =g/individ i ousl y admi tered_to t i ce.
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in a tail head area to induce arthritis. The volume of both hind legs
was measured by using a plethysmometer. The volume determined was
20 used as an index for the onset of arthritis.

The thymus, spleen, lymph node and peripheral blcocod were
collected over time after the administration of the adjuvant (0 day).
T cell suspensions were prepared according to the above-mentioned
method. The T cells were stained with each of anti-CD4 antibody,

25 anti-CD8 antibody and anti-AILIM antibody by the above-mentioned
method. Then the expression of CD4, CD8 and AILIM was analyzed by
flow cytometer.

Control T cells used were those derived from the thymus, spleen,
lymph node and peripheral blood of normal rats.

30 The result is shown in Figure 27.

There were no recognizably significant differences in the
expression of AILIM in CD4-positive T cells and CDB8-positive T cells
from the thymus, spleen and peripheral blood when compared with those
in the control cells.

35 On the other hand, the population of AILIM-positive cell was

significantly increased among lymph node—-derived CD4-positive T cells



according to a usual method. The val ues of anti-dsDNA anti body titer

were nornelized by using an anti-dsDNA antibody in the serumfroma 14 FEB 2003
spont aneous aut oi mmune di sease nouse as ¥ standard. 1 4 FEO TOO3 74

I nstead of anti-AlLIMantibody, hCTLA4-1g (fusion protein between the

sol ubl e region of human CTLA4 and the constant region of inmunogl obulin)

was given to a positive-control group of mce in the same manner. In

addi tionggi si eags YmaAY bDé‘Lbe@Q{fbb@cb’ellPsBﬁthnV\@@mﬁhi‘@nt& Gt among the
negative-control group’in the same manner. The result_is shown in Figures
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subjected to the admnistration of hCTLA4-1g. <6-2> Test 2 To i nduce GVHD,
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was given osi tfve-cohtrdl grou m ce 1'n the sane nanner
addi ti onagenst ead of anti-AlLIManti body, PBS was given to a

negat i ve-contrﬁ}leggggglkn ghghgggelgapggﬁreme result is shown in Figures
39 to 41. 35 The increase of seruml|gG E, and anti-dsDNA anti bod% tlter

as an index of TEWHPFRREtSERrELF It V@RiRd Hes e dlcitesinakes about

20 hours after the stimulation under any of the activation conditions
and was maximized 12 hours after the stimulation. The level of AILIM
expression remained to be high about 24 hours after the stimulation,
and the high level was still maintained 48 hours after the stimulation.
<2-9> 2Analysis of the induction of AILIM expression associated with

25 human T cell activation

T cells derived from peripheral blood of healthy normal persons
in the same manner as described above were activated by the method
of (A) or (B) as descried below. The analysis was carried out for
the T cell activation-associated expression of AILIM and CTLA-4 that

30 is a costimulatory molecule.

(&) T cell activation by PMA and Ca ionophore

PMA (final concentration: 20 ng/ml) and Ca ionophore (final
concentration: 200 ng/ml) were added as activating agents to a
suspensionofhumanTcells (1x10°cells) in10% FCS-containingRPMI1640

35 medium for the stimulation. 8 hours after addition of the activating

agents, the expression of AILIM and CTLA-4 was analyzed by flow



1.4 F Er3 2003 75 significantly suppressed in the group subj ected fla EEB2003
adm nistration of anti-AlLIMantibody as_conpared with the negative-control
group. Further, the suppressing effect we® conparable to that observed in
the positive control group subjected to the adm nistration of 5 hCTLA4-1g.
Example 7 Inhibitory effect of anti-AlLIMantibody on the production of
anti-foreign antigen antibody <7-1> Inhibitory effect of anti-AlLIM

ant i body dnfee ety oducti on of 10 anti-SRBC anti body in mce inmmnol ogically
sensitized with sheep red bl ood cell (SRBC) Sheep red blood cells (SRBC_ 1

x 1.08 cells/id@vF fH) agetB2FHeR SeABGLr Dél%@%ﬁlﬁﬁ_@k A4 11 engibray

5-week- olod) anthimeed anelibdek /andayepalst enhtliBaggdm nistration of SRBC (0
day) , anti-nouse AlLIM 15 nonaqcl onal qgtl body (B10.5 anti body 50 or 500

~g/ i ndi vi dual ) Avk/éguioﬁtsr%@éﬁc}&@l)?nédﬂfn t BREY™ 't: 3aTeiRaay. (BlBbe QB 200
colt I gsg ed w1 :jé‘i@d Q{ratt%r—z\tﬂlﬁb@éiﬂtﬂbécti? a(tdezgxéééAisBBq ndhgeant '61.SBE%tlons
anti bo ce 1.N e ser S eva use

ot hog. Pkt Gl TS ATaea woene nettae 280 (RALronT br ahc: ATss-cp28
bet weenI ta%ezlmhybk@w@glcmtsofz hyma;rrthTLI;A\4d@ndt'éaqrppn§iaemefeegaaeclq{o each
I MMuNo (0] n 0, a | t1ve- o ou sane
mannerg c??ft |ao}69 eg‘tr}bérdlcj?&p;rﬁ?eﬁ #I\#é%t?b%é?/ g@%slﬁﬁgga%gn ?orﬁom

negat i vetempte&aftugleoﬂan Brhdures sam’herralrmﬂaf wadhtthusesodted srishoswch ankEipoags

21 a 22. 25 roductl n_of . bod eC|f to. t ei 5
2t B Srac vaBoeRBR PR oahtRST IRRTETT G T T S shibthy) dopeatso tthe 10
adm ni st IC&tlllBMmGlf Qanl m:'LAWIe[LM aml@%dycs—lqmrﬁao.mMmmhbﬁeo treel ianmt wdrodygdads
gi ven |rmed| at el ter t.he SRBC sen3| at i r ere it was yS
after thé sens?‘t ?é]Z'%E:I on, {'%% %éél?i ared wi arz%rvt%sg{gé)r?%r fdllrFéld:aet‘jl \%Ié)rcontz%?
group. THeyisnhi bhe mreefﬁsacotn mésusﬂm‘bagércttw what analyhed poshsing-acbhbwol

gr oup_suBieeled Lo Lhe AdNENS! AL 9BoAL-RCTLARLY. nQinbhe other hand, the

producti o anti - i body 'was significanily inhibited in the group
subjl®cted to The adabatsisashonn3snoFig@reAd8lg, in case where the

hCTLA4-19g was ﬂ'c‘b‘?{bldg%l%lﬁlé‘héfetv%& o'?ﬁ?ﬁﬂ é}fezs%tﬂo‘?ﬁwaé‘in?i%@éﬁréeﬂo%éh

that in the negative-controal rou However
si gni fi cafter %PFP—@HlW’ésOﬂG‘iﬁdT |Cr¢1éa%‘étm‘f=b°1ilt”l\ﬁélsl°h@ 28A thelagaonhese -

SRBC senghii 23b08si 57 - Pavd PRI hiicn ghibget fhafMhaAldd Mﬂﬁu4b@Q¥rQEsEBﬁ

production of anti-NP-KLH antibody in mce inmunologically sensitized with
NP- KLH 5tERA (EeuRdss GobicacAlY uvdift ) SEATUARPE KPR ( KIFR{ st ee | | ApeEM

hemogyankefpreldeibeaidy ihanked 10 aambart£m NBe('therlQ.@heth)adcﬂiO&.orgl ABUBE:
were intraperitoneally_admnistered to C57BL/6 mi ce. | mediatel and 12

hours af F@Flflﬁ@gaﬁﬁﬁﬁl EPFatPHrend AH MntAge Y 6 HodPy AdMIM nShowed| EFRt

anti bodytgei hb@nvafalehomﬁdB&edSaasngQfBﬁanio130@1 og/mum) eWBsefkYOA LA
the tail i urs aftgét ead istralon Igféantigen,
|

_ ﬁgln. 24.and_48 E& H_
ei ther of PERBOERGXft F- APLI R &fit FBOYI 8 Sl tPSBé H’Sn aFF iFven to the
m ce. Bl ood wasncoehkecthdrouendti treafblotwhagadesnl st waki obtalnb®- KhHthdhe

U o8 SAELGIT AR 16 LI 0T q bAGRA-ol R AR Stk
antibody/anti-AILIM antibody or anti-CD3 antibody/anti-CD28
antibody.

(1) A considerably high level of AILIM expression was induced

in T cells activated by anti-CD3 antibody/anti-AILIM antibody as well

30 as in Tcells activated by anti~CD3 antibody/anti-CD28 antibody. The

level of induced expression was higher in T cells activated by anti-CD3

antibody/anti-CD28 antibody than that in T cells activated by anti~CD3
antibody/anti-AILIM antibody.

(2) The expression of CTLA-4 was induced in T cells activated

35 byanti-CD3 antibody/anti-AILIMantibodyaswellasinTcellsactivated

by anti-CD3 antibody/anti-CD28 antibody. However, there were no



nethod. In this ELISA experiment, NP-conjugated bovineserum al bum Jﬁﬁm
was used as a capture antigen. In this test, negative and positive C
experinents were carried out, respectiveby by using phosphate buffer and
hCTLA4-1g 20 (fusion protein between the sol uble region of human CTLA4 and
the constant regi on of immunoglobulin) , with the sane treatnent procedure
as descri bed above. The result is shown in Figures 42 to 46, The anount of
anti - NP- i pr.edu was i e OVer; in rQu j
ect ed tolglj'ﬁgn%'r}t nci‘t%l (r%ﬁ:}s/drl (t%ieé:(rél%glg snéﬁagﬁ\%e?‘%g% ro &ﬁ"%o f.foﬁﬁss oﬁle%e%%en
negat i ve-tdhentlr olelaﬂtabbﬂyatled Iptan i GO 3 aﬁte.hud}dtﬂzttmmlmmritMIand

ant i body I’-O_C&lﬁ(‘a f I

signifi carll'lt(%nyéelqn r&teglajl qltﬁyq%rngc&p su a?H:J_ ttﬁ EE %%tsttlr%%a on 30 of
ant i - Al LI<a-drfx> bédylyﬂue dégRhébIMf ienpirbssnon wasn&m;sts cBnpatablénes the

ef feck of inhi u t r

CTLA45I gFc tha?LJ %ggaﬁp%% %it“\%g&éog‘%% bt be%ﬁ S %q‘tét‘fgﬁ%?%gnﬁf gﬁ?#ﬁﬁﬂ?ﬁﬁ
ant i bod| doreaiteddizad itoe , apridrodycel dskires |1g@ort|agd;2ad v§RchamicpV agent
signific I 5 [ t Subj t trati of
anti - Al LI%% g)r%t %bc(): o Hﬂ/%?gdéﬂa %ﬁzgggﬁ Ex%?nf) evgggﬁlg?{/m S@%;ﬂﬂ% a?i |C\%|I1tly
of anti - Almied anei %b@yperﬁ)dmt@t ithg ﬁiiéﬁeﬁybﬁﬁﬁﬂ:ﬂnethea@ﬂ’w’%mq:@ cytokdse
anal yzed %etufa%o%r a%eeyt tnﬂé&%aﬁtdmdnﬁe@ ERE PhACLyNLIF @21N1ines.
nodul at i ng (enhanci n or sup Kresm ng) T cell response (production of a
cyt ok ne such F¥e FNPT?SéhénI pLAATEEM ap%‘ﬁ??%rﬂaﬁu%wareﬁtxo ofnkmorpn meesieer
or not the anti m%éshe@ bae ceeee@ laldoXy rlnmiulsat WRag ralfaelgrrzeas G4ehi @n fczfow
Al LI M nedi ated costinulatory signal into cell. The .analySis was carried -
out by 1eyetome|tﬂrn§wa§h§nseﬁ\ees@ettﬁedpeeseﬁeerebeebeeﬁae of the activity in

nmodul ating T cehle Reahiikerat saBwhnaRERY quPlA7synthesis in cell) in response
to all ogenic m xed | ynphocyte reaction (allogenic MR). <8-1> Preparatign

of human PBMCs 2dAdMT¥28| TeCTai e bs 868r§§ﬁﬁfie%°’(‘%€t%'—)"%¥IJéthe&eflllom
gealzwné uegq@el ekﬁleulejllegt 3hé7pt6§éi¥t§U@fST}f12-eEﬁ5éh ed dalaqldqums r/léwgaBd @f
an were placed on_the s of, J.yrmhoprep co
in m croctyl}l??sm(eSQr ucFéPEoﬁ?{.gS%’g%erﬁQ@ hélt 3be§£9\/e e c%hﬁ i
(at 1600Ar1pm4f @E{pﬂ:@sﬂhbut ®a} a@zdpahemeherr}esgthér nge liat ieraredi athad @)fecszs
were recoqver ﬁe Eovered cells were diluted 2-fold or nore with 20
phosphat & b (FFEF gﬁ& &h®Centrifuged (at 1,800 rpmfor 10 minutes) to
prepare PBMC ( pertiphertale rbhand, mhmauph:easioelésAIZm \16)8 rfax bexopf$zabllles)
Thgn cel | m_ne t to f ot
cel 120 (12057 Vs B8 e vEL bt taPa g et PaR iy, T VP RoT S8a
stored oAdinee. eRiceptelaild-ng . ceI I s were used 25 to separ ate T cells as
follows: The separation of T cells from PBMCs was carried out by using a
Pan T Isol atlon kit (Mltenyi Bi otech) . According to the |nstruct|on
manual aExal D t Aaaki Tnet¢ el hg TRBRES sgemedudddadng . 5
react '”ahQ%—%‘i'L‘iM QR+GRRK3I ned in the kit. Subsequently, the ceI I's 30 were
washed \N|—t'1’|—PBS—r:cnTt"a'r'rTr‘rTgi nv EDTA and 0. 5% BSA, and then re-suspended in
PBS 25 The cel | I§uspernahy et HHedh e @sdnes Posi 20 v BEh B targrikshued  vie
(M ItenyprBisehecinvenel bemal the RRS i Jivei dnadspoetaf 1At Hhamasideaauebed.
The colum was washed with PBS. The washi ngsol uti on was recover ed.
Thewashi RPPrEgEHBa! Nl Kiesponse (production of a cytokine such as IFN-Y

and IL-4, cell proliferation, etc.), namely whether or not the antibody

had the capability in regulating the transduction of AILIM-mediated
30 costimulatory signal into cell. The analysis was carried out by using
the quantities of cytokines (IFN-Y and IL-4) produced by the cells
and the degree of cell proliferation as indices.
<3-1> Method for testing
Depending each purpose of test, one or two types of antibodies
35 (anti-CD3 antibody alone, anti-CD28 antibody alone, anti-CD3 antibody
and anti-AILIM antibody, or anti-CD3 antibody and anti-CD28 antibody)



35 out again. The recovered sol utions were conbined together to yield
cell fraction. The T cell fraction was centrifuged and then the MFEEW@
2003 78 cells were re-suspended in PBS .61The resulting T cells Were count ed
by using a henocytoneter. The cells were used in the followi ng test. <8-2>
M xed | ynphocyte reaction (M.R) As described earlier, tw signaling
pat hways between CD28 and 5 CD80 (B7-1) /CD86 (B7-2) and between CTLA4 and

CD80 ( B7; }EPa&:Q@Ga cf% S@ere seq MRigchd E!Sﬁgdl%%\&ﬁ‘@ffé’bﬂ?%séy—d?@ffmlcroplate

corrparatlve y detailed anal yses, are known as costirnulatory signali ng
pat hways Theopi26d ¥ inrubahdd/ati O ° 6f Loy rip Gty o5 BOTA &3 cpacteltlhe ptate

Namely, (& %hpaﬁéléfr@ua %tquogne%e' | rhB 15P§‘99ﬂ§£s L A é%@fagllexm@oaxgﬁed

reaction % can I'so i nduced by the signal transduction through each

of the t®otkn8RA- pa$m?%ueq‘ﬁ3cfé YIRS et Substl¥hcEslas/WRdidat é@leen

bel ovs this15€3b was peonduts egein) a@ﬁ'ﬁ(@@lfﬂédtf‘%éﬁ% bt1iemet MR by 105
bl ocki ng the LA4- nmedi at ed S|gnalln pat hway &g@ the inhibition of

bl ocki ngc%lﬁﬁaeéﬂa@@ YiiCh )y 6@57995*9%%916&% @lﬁavﬁﬁ@efr}%%mgﬁreaﬁedeé)
t he i nhi bt kaB 9fLalbeby bl ocking the tertiary signaling pathway associ at ed

with AILIM The follow ngs were used as the test substances nouse ,
anti - human Al LFM&$SRSE b‘%é”lhlﬁi‘t FB%&}%?E‘?%p&?"z‘ﬁusljrytﬂ%eéﬁiﬂlaeted with

Exa{Tpl e) tlrléZ)anlf?u&%mﬁ a'srmllﬁmiy cﬂﬁn&nthunnms C@%égggybwyti éhﬁtf}eéit VEf the

con munQt ec U n nonocl phal, anti

N RS e B LA IR o R IR L VS R MR

?l'\J/ergn CT tA%Haéﬁ.caﬁélarfefercm@beetthag(dlmcﬁbldellEhe Fuxed ey PicecAH By R €agiban
was conquc

br epar oqPFPBRLENDSURBPs “A8s BPLBENSab076orno Lol 1A FITPGER] TAGnBPoA) 20
[ PBMC (danesnt)yoBOifstead cctieIalnt(ldM(IJ’IMD)abEBNBded)nothB)teésﬁ:i ) Theceklst(danor
C) / PBMC dogorrmA 11(-:19' I QOEaE [P d(donor G (v) T cell (donor
F)/ PBMC {donor E;i % gD % 8I onor TP (donor F) 35 The
concknt r at i onsThé p:la\ﬁswarsdlffculeatedtfmmé tsdddiegst e at 66t iwmendaadjrust Edeas
descri bed gglen%’ratlons of cytokines (IFN-Yor IL-4) in the culture supernatant
were determined by a commonly used ELISA method. Further, the degree
of cell proliferation during the culture was evaluated by a common
method utilizing tritium-labeled thymidine (*H~-TdR) incorporation.
20 <3-2> AnalysisofinductionofcytokineproductionfromTcellsthrough
the transductionof costimulatory signal mediatedby anti~CD3 antibody
and anti-AILIM antibody into the cells
It has been known that T cells produce specific cytokines in
response to T cell receptor-mediated primary signal and secondary
25 signal mediated by costimulatory molecules such as CD28 and CTLA-4.
The production of various cytokines induced by the stimulation
with a variety of antibodies was analyzed by using peripheral blood
T cells, thymus cells or spleen cells isolated from each of mouse,
rat and human according to the above-mentioned test method as described
30 in <3-1>.
<3-2-1> Induction of IFNY in T cells derived from mouse spleen
T cells derived from mouse spleen were added to (1) a microplate
coatedwithanti-CD3 antibody (clonel145-2C1l1 ; Pharmingen: 0 to 3 lg/ml)
and anti-CD28 antibody (clone CD28.2; 1 Hg/well); (2) a microplate
35 coated with anti-CD3 antibedy and anti-mouse AILIM antibody (clone

B10.5; 1 Bg/well); and (3) a microplate coated with anti-CD3 antibody



1 4 F E O 2003 ?9 PBMCs were suspended in PBS, and then transferred | }; 0
culture dishes (60-mm) . The cells were subjected to X-ray irradi atlo @5@
Gy) Wth an irradiator (H tachi MEDI CO 62 The cells were recovered,
centrifuged and then added to 10% FCS- cont ai ni ng RPM 1640 nmedium 5 The

cell count was adjusted to 2 x 105 cells/50 ~. 1. The resulting T cells from
each donor were al so added to 10% FCS- cont ai ni ng RPM 1640 nedi um and t he

cel | cougtowas agheispegditd deXe 10R68bASERO S cyuFBidade LRDI eéngnaﬁa‘i M. En by
anti-AlLIMantibody 10 PRM 1640 nedi um contai ni ng 10% FCS was added to each

wel | of BUSBLMEHPSATCEDIH Bt EhRAULIGTS SERRRIA e {3 Ve e seitermdmestbyBLESA

anti-human Al Lirenprggh enak sabkRogY BAddryag, diluted with 10
FCS- cont ai ni ng RPM 1640 nediumto prepare solutions with various

concentrationsTBf BFeAvgitivoPE ITHE Y3 @PédlﬁﬁFF%di’/y $dausitémslagieniwith

addecttoahl% -1kl sar(ufﬁ 6OARENt I afdwdver O £n@ - l?éduétlox?%f 5m§r°,d %8s
~ig/nm ) seque wer e adddtothewe

. cel I s (50 ~I
pl at e vva§li3ﬁ(’: PJ&FBBE&t 3RIEeed 1 HSGr %‘ea C&F P &Py (NAF’E‘:O) alAHeﬁ:D@ he
reacti OnaMSbﬁdyfIDhﬁtedAIEW@ilt(l%dylc)r dﬁlth.\»‘ed3farrﬁﬂﬂhﬁ>d3i}/fafr€the¥UDZh)ﬂﬁt1MQﬁ§

added to IIst0|n|t| e t R was, conduct e u
Seonst orhE s S d e S CRPEr AR T bty SO aRtRbt o osea Lo
cells deanveﬁoﬁyom a different donor were allowed to react after the

i nc tio f _PBMCs with the _test supstance, t ifth of the
T O B b 18 S SReance O e L 90 ol s e,
) diluted wit hT ]dbl/bd:@S-rdmﬁafnbmgrﬂPMp]l@m wedieuaddad mjd(eld 'acmiaar,dsplwté
The culture nt or._.o. Aft t | ture te

T S e R AR AR oer A R e b 4 T A e T aSR R L SChed
of 3H i n&:ﬂtpﬁbdp&dlblﬂetdmxﬁeliB-gWﬁSlﬂIE&lS(lII)&dtnidﬂ}:api-étéﬁbﬁ]tteﬁv\(l'lﬂﬂaamﬂ-\ﬁl D3
Packar d o0.anal yze .t.he ra e er e cu re.
The restf?gféog)ﬁo rlflr ez&ig&t Snﬁii: ‘?’ﬁe??:le%%? #'gp 3[mtl?l€ gg) V
fol I1éws: m%Q;rop:mnacpglt@dmHdk@ntheCMEAmbnéﬁladtm ,stghalmthm ¢@em;efénd

t hereb L b a nd d @nolj far
(2) Anyl%cgeoég%?lgAkﬂgM !ah@%ﬁ?%ﬂ?c%ggn'gm :éggdy(%l)nhl t?lﬁ:ttgtci% ;%f éc?atedi%ith

i- ~ Z00BBD-EPAH ogly aeemat ed iy PERLes. vmmwnbéﬁeﬁstcacw@aﬁétﬁothe
CTLA4 £p2s,
prol i forat s O o?@%é‘?%ﬁt}{tsl)ﬂmn@;&rﬁ o %%?&%‘%g?@%ﬂ%%‘ﬁ?ﬁgﬁa%s were

CTLA4- | gketempipedddy BLERR | body and anti- CD86anti body, si gnificantly

inhido ts the athogesd el MLy i dieedid Eehbrdrol i feration through the
Al LI M nedi at ed_si gnal transduction in an anti-AlLlI M anti body
concentrat i on-tepepeediction of IFNY was not significantly induced by the

stimulation with anti-CD3 antibody alone, anti-AILIM antibody alone,
or anti-CD28 antibody alone. However, the production of IFNY was
significantly induced by the stimulation with anti-CbD3

25 antibody/anti-AILIMantibody or anti-CD3 antibody/anti-CD28 antibody.
The level of production resulted from the induction was elevated over
time.
<3-2-3> Induction of IFNY production in human T cells derived from
peripheral blood

30 Human T cells derived from peripheral blood were added to (1)
a microplate coated with anti~CD3 antibody (clone OKT3; constant
concentration) and anti-AILIM antibody (clone SAlZ; various
concentrations); and (2) a microplate coated with anti~CD3 antibody
alone. The plates were incubated to cultivate the cells and then

35 quantitiesof IFNYin the culture supernatants were determined by ELISA.
In the test of (2), the solution of anti-AILIM antibody was added



manner. (4) The significant inhibition of MLR by anti-AlLIMantibodyl 40E§ I
be achieved in any conbination of in PBMCs or T cells derived fromthe
donors. In other words, these results sh&wv that costimulatory signaling

pat hways required for T cell activation include the tertiary pathway

t hrough which the signal is nediated by AILIMand the ligand thereof 15 in
addition to the known pat hways nedi ated by CTLA4/ CD80/ CD86 and nedi ated by

CD28/ CD8Q/LI86 +ag %hhsa.ﬁeggagd@igg Al'LI M nedi ated signaling pathway is
i nhi bited by anti bod ggal nst AILIM Furthernore, it raises the possibility
Au

that the contrfbatrs AsLEWPHBALBL B4TBEENMEyY to the signal transduction

nmay be conpar aplen2fhd® ﬂm%%n%fen@aﬁwo%@/ &Dgﬁ-mmaﬁpuw&y%sagglsed
CD28/ CD80/ CD86- nedi at ed gat way. Industrial Applicability T

phar macedPi 8al2¢ dgpadit F ﬁolfndtrfétlpqre%n@FNﬁmdLmﬂ@ agetme czesllfswas not

t reat§ ngrecoph@phyhaxis tQ‘fe helsani AeRhi ened ceanisoye rali @S alinseaspsate
allergic di seases or jnf ammtorﬁgdl seases caused by the activation of

| ynphocy £8&teFeH tant LR $anhiPe 05%8?%1:?’?9CBPCPé*&EP&ﬂPBﬁD&a setptared

| ynphocybe AHBCEADDSM EXBIPLES Wis tddsh SeRsete Ple s biFres shef eelexanpke,
r heumat oi gng arthritis, osteoarthritis), inflamuation [for exanple,
cerebrit?§%“Bronchitis, angiitis, pneunonia, hepatitis, myocarditis, pancreatis,
i nt esti naI ent eont tise gastiert tianderd towm diice reaphy iHiigh afe&relebanﬁ)hauctlon in

glo ul arnephri arthritis (for exanple, rheumatoid arthrit
i nfl FFH’H R%P%t%%ﬁ%ﬁ’&ﬁ Eorap eS‘PugFIBﬁn ﬁﬁjyl o Vas e e eV aRd §c%ﬁi‘8p§3te

reper f uscoatied)wity) boitinf aamcnammibo@m toti ARDINEMra&) eiiodn, when the

i nfl t bowel .d f ti It I 14F.E
3 2005 SPRFSREARGLOT P F afikiTOALLH: BPEOPBRk: FBR Of MBI Of PrERe™ -

i nfl ammat i on attespaddnijoand ehadsoerkisiesprodact bos acdnk 1l pnsl tiesetiby
bacterial oL ¥hf,2a) LATHELLON A TQl) QX RIS epﬁé‘%’ tb%%dz— ?(zéd"ﬁ?ré f1s

host reacti on, I mune rejec i‘on acconpany ver sus reac 1 on,
tr ankpl antanidated with o &) oandMar gane(csyltwat@@w& i péas;escaett;edpunthd

by excesgiyf QB‘B%UEEL?I?OQ&EHO téQQanQQQtB§taﬁt§.? %ggnagﬁggggmeclqgﬁggrby

i mmuni zation wt re|gn mul ti SIS aut ol mmun
t hyr oi di 88 sshamiy pe@¥eski Bhe rﬁqsa%ﬁfa?vﬁéne§%¢$’é¥@l%y ddvet aemetapéhadr pptained

li chen p%ﬁQHSpM%ﬁﬁefél b QWM -CadPs & | prEmtiy %t&lﬁma@e%omecﬁq cea%' 88l fma
scl eroder ma system ¢ | upus eryt hemat osus. B?ar maceut i cal conposition

conpri si Haracﬁéﬁ?ﬁﬁeﬁﬁﬁ PoYytagarisd with ke tnartdedDrA anid Dorlarandanti tab3
comagei t yppipbat-he present invention is extrenely useful as nedicine

because it conp etely 15 excludes any side effects, for exanple, allergy at
the adni ABSET A i OrRBICte 9o @Se THER vERN BN iLhddy I 04 FRfRFL-10 production in

human T cells derived from peripheral blood
T cells derived from peripheral blood each of two unrelated
healthynormal donorswereaddedto (1) amicroplatecoatedwithanti-CD3
256 antibody (clone OKT3; 200 ng/well) alone; (2) a microplate coated
with anti-CD28 antibody (clone CD28.2; 1 Mg/well) alone; (3) a
microplate coated with anti-human AILIM antibody (clone SAl2; 1
Ug/well); (4) amicroplate coated with anti-CD3 antibody and anti~CD28
antibody; (5) amicroplatecoatedwithanti-CD3 antibodyandanti~-AILIM
30 antibody; and (6) a microplate coated with anti-CD3 antibody,
anti-AILIM antibody and anti-CD28 antibody. The plates were
incubated to cultivate the cells and then quantities of TNFQ (tumor
necrosis factor-&), IFNY (interferon-Y), IL-2 (interleukin-2), IL-4
(interleukin-4) andIL-10 (interleukin-10) intheculture supernatants
35 were measured over time (18, 40 and 64 hours) by ELISA.
It should be noted that TNFQ, IFNYand IL-2 are cytokines produced



1.4 F CD2003 8 CLAIM5S 1 . Use of a substance having an activity,

nodul ating signal transduction nediated by AILIMfor the nanufact 42E@ﬂ%&
conposition 5 for preventing, treating, prophyl axis of arthrosis. 2. The
use of claim1l1, wherein the substance has an activity ininhibiting
proliferation of AlLI Mexpressing cellsorin inhibiting production of a
cytokine by AlLI Mexpressing cells. 3 The use of claiml or 2, wherein

the cytOEyn@hllsty@teerrf 9N sl;Oanankiich bsdarcyt gkipe I@g@@!&&ﬁgsbﬁr'Bthteﬁp%yT
cells, or interleukin 4 which is a cytokine produced by Th2 type T cel

4. The u&20ttyBfy Tof&€18€ -claims 1 to 3, wherein the arthrosis is rheumat oid

arthritis. 5. +the ue@udt 28Ys8BGmOfinClFaigiEel 26Q 3Thé'h§6§Ioﬂ:LhBerééhmﬁ:0&h§
15 is osteoarthritis. 6. The use of any one of clains 1 to wherein the

substanc@bt§l§eﬁxote~ n substance . 7 . The use of claim86, mhereln t he

protegn substange mﬁezse%@%% éi?%kéﬁcgé QePL Lo ASkehisNgr 9hdud@idh ANTNFa,
anti body which binds to gortlon thereof ; b? a pol ypeptide

coxnpxi sEENY #Re Rko?epﬁ?d%Pbb?P|%ﬁ BECRNCRKtARRTF ul ar region of AILIM c)

a fusion pol ypeeml @'ﬁeCDéf@él§|dS\§ mﬁammliemw @r@@ﬁ;tct%noﬁvea@ exthaeal bykar
region o AlLlI oX _a

a sta n of

ol BBEF e REA LeRACH  An DS SRSl SRRR AR BRERCE? MIC PR £FRpcs.
The use of any gneTné Eégens %ftDn&acﬂ\b@ﬂiecbfl ntBNtax SaiftSth'D/epIrSd&ctlon were
non- ote st anc The aim ein,t hons ot.ei n
subs ncg |¥ %ﬁ% gg %NXElgrbg ERE caPP&agyﬁPhgéF angongoun °d¥s 878
a subst anneih&PRAgrEnilaody wirt with amlr:hu-}cilél agtsbgdgl and amm:@xmmm aetibbdd
by Al LI M for the ure of it 0 ent. i or-
pr ophy!| S LoMPaY efrqi\gﬁ%@ gﬁe t%e.lsgcrmnglzleaﬂo r}l l‘EhB&L%\i %b3%tlﬁ?<%}eéﬂgne
subst ance has am)adeﬂraqaytchStor I1i-3hi bihs mgpo@ﬁhcptecmat Wwen dimduced by the

ﬁ: H mgig:’:ﬂg@g:l%glgg: :w%t%r 4t 4 e DT L1 PO BEQAUGH! UL AT DAY AL NERY, with
1 anti-CD3 antibody and anti-AILIM antibody, or with anti-CD3 antibody,
anti-CD28 antibody and anti-AILIM antibody. The level of induced IL-2
production was highest by the stimulation with anti-CD3 antibody,
anti-CD28 antibody and anti-AILIM antibody.
(5) In regard to IL-4 and IL-10 that are Th2 cytokines, there
20 aredifferences in the induction of production between the two donors.
This suggests the possibility that the differences reflect the
difference in population of T cells among human individuals.
(6) In regard to IL-4, the production was induced by the
stimulation with anti-CD3 antibody and anti-CD28 antibody, with
25 anti-CD3 antibody and anti-AILIM antibody, or with anti~CD3 antibody,
anti-CD28 antibodyandanti-AILIMantibody. Thelevelof theinduction
inIL-4productionwas highestby thestimulationwithanti-CD3 antibody,
anti-CD28 antibody and anti-AILIM antibody.
(7) In regard to IL-10, the production was induced by the
30 stimulation with anti-CD3 antibody and anti-CD28 antibody, with
anti-CD3 antibody and anti-AILIM antibody, or with anti-CD3 antibody,
anti-CD28 antibody and anti-AILIM antibody. The stimulation with
anti-CD28 antibody and anti-AILIM antibody resulted in the production
of IL-10 at a considerably high level. Fux:ther, the level of induction
35 in IL-10 production was highest by the stimulation with triple
antibodies of anti-CD3 antibody, _anti—CD28 antibody and anti-AILIM



1 4 F E~7 2003 83 12. The use of claim 11, wherein the cytokine i%4 FEB 2003
interferon y which is a cytokine produced by Thl type T cells, or

i'nt exl eu~i z~ which is a cytokine produce8f by Th2 type T cells. 13 . The use
of any one o clainms 10 to 12 , wherein the inflanmmation is hepatitis. 14.
The use of any one of clains 10 to 13, wherein the substance is a protein
substance. 15 . The use of Caim14 ( wherein the pxotein substance is

sel ect ed ahr@motihe group consisting of: 10 a) an antibody which binds to
AlLIMor a portion thereof; b) a polype%tide conpri sing the whole ox. a

portion of an ID&xdParverPelbtoRedites v RAFLRIESCYRAt 1iE éa tio P pRidROdY
conpri si Rgmbide 1Whekdec O hd P4 té Funeh ianheeki s aoR) bhlaalt IRG-PrHferMilddVcand
the whole or a gortion of _a constant%%gj%%%jqn,ofcg.nnunoglobulin heavg
chai n; af®%3L15C pdts papt e Lo FHEHR Riliged gn the,plase SpnghyCBRE
% cl & rrafleirI _OAi-LzaIGM %gaajﬁm tr%%u&lﬂlﬁi@nﬂeei §r&rgﬂ@§(— Qri@h%ilrz Ea%dl;\lzééaaﬁﬁariz?-
e use of claim 16, wherein the non-protejn substance is . , or a
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a conposi tiqn r.preventi treati or ophyl axi,s raft versus, host
reaction<gFg?nnﬁ%%B?%f%%?igﬁ’5@5&ﬁ%§%§#ﬁ§nagé?ﬁyve?€dé“ﬁﬁggiybgéfFgﬁogine
transpl aptrativenioh ast esFueedi oegponsé9indheedsbyotDatmedid8edwhéneed t he

subsiance has actiyi En . nhi bt |i feration.o I Xpressin
cel |is@or . nhi bt iNg> pF%%%%‘Jtii%lhe%fe% °c13tg‘o i (r)?eaqﬁ‘y ‘% E‘?‘Me%‘rﬁggs%élg‘e’ veshdy
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cyt oki ne _pr.oduced Lype. T cel |s, ' i i_chm~ -
cyt oki neaggoggcgdp%dqggl%%p% T 21;4%1 %ggdht{géuggﬁo egin)%g%eToFaéﬁlgi T T8
to 20, wheiecbmethénsebstiancpleateacpadedi nishbsngshcE€P32antiPhdyuse of cl ai m

o aheren {BESBERLET gubghances et 6oy, S garLibespeat, egnsbino
2003184 spleen-derived Tcellswereplated inamicroplate coatedwithanti-CD3
antibody alone, and then any one of anti-AILIM antibody (various
concentrations), anti-CD28 antibody (various concentrations) or
CTLA4-IgFc (control) was added thereto. The amounts of IFNY or IL-4
in the culture supernatant were determined according to the method
20 as described above in <3-1>.

The result is shown in Figures 11 to 14.

The addition of anti-AILIM antibody significantly inhibited the
production of both IFNY and IL-4 induced by anti-CD3 antibody
stimulation in peripheral blood-derived T cells (Figures 11 and 12).

25 The addition of anti-AILIM antibody also inhibited the proliferation
of cells. On the other hand, the addition of anti-CD28 antibody
inhibited neither the cytokine production nor the cell proliferation.

The addition of anti-AILIM antibody markedly inhibited anti-CD3
antibody-induced IL-4 production in thymus-derived T cells (Figure

30 13). The addition of anti-AILIM antibody also inhibited the cell
proliferation. On the other hand, the addition of CTLA4-IgFc as a
control resulted in neither significant inhibition of IL-4 production
nor significant inhibition of cell proliferation.

The addition of anti-AILIM antibody markedly inhibited anti-CD3

35 antibody-induced IL-4 production in spleen-derived T cells (Figure
14) . The addition of anti-AILIM antibody also inhibited the cell



h) a pol ypeptide conprising the whole or a portion of an extracellflgg
region of AILIM c) a fusion polypeptide conprising the whole or a b ﬁ@ﬂ@ﬁ
of an extxacellular region of ATLTM and €he whole or a po:rt~.on of a
constant 5 region in immunogl obulin heavy chain; and d) a pol ypeptide which
binds to AILIM 23 . The use of any one of clains 18 to 20 , wherein the
substance is a non-protein substance. 24 . The use of claim 23 , whezein
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36NF20 uvahEYWody and anti-CD28 antibody (clone CD28.2; various concentrations;
Pharmingen); (3) a microplate coated with anti-CD3 antibody (200
ng/well) andanti-AILIMantibody (clone SAl2; various concentrations);
and (4) a microplate coated with anti-CD3 antibody (200 ng/well),
anti-human AILIM antibody (various concentrations) and anti-CD28

25 antibody (1 Bg/well). Theplateswereincubatedtocultivate thecells

and then the degree of cell proliferation was evaluated over time
byatestoftritium—labeledthymidine(3H—TdR)incorporationaccording
to a commonly used method.

The result is shown in Figure 30. The result of this test is

30 as follows:

(i) The proliferation of human T cells derived from peripheral
blood was significantly enhanced by any of the above-mentioned
stimulations (2) to (4). The proliferation depended on the
concentrationofanti-AILIMantibodyoranti-CD28 antibody immobilized

35 on the plate.

(11i) The maximal degrees of induced T cell proliferation were
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<3-4-2-1> Induction of cell proliferation in microplates with
immobilized antibody

96-well microplates were coated with anti-CD3 antibody (clone

35 145-2Cl11; Pharmingen; 50 ng/well). Then, the plates were further

coatedwithvarious concentrations of anti-mouse AILIM antibody (clone
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by using as antigen NP—-KLH, which is KLH (keyhole limpet hemocyanin;
PIERCE) 1linked with NP (Nitrophenol) that is a hapten.
10 The result is shown in Figure 32.

The stimulation with anti-NP-KLH antibody used as a control
antibody resulted in neither the proliferation of mouse spleen cells
nor the proliferation of mouse spleen-derived T cells. On the other
hand, significant proliferation, which depended on the concentration

15 of anti-AILIM antibody, was observed in all the cells when stimulated
with anti-AILIM antibody.
<3-4-2-2> Induction of cell proliferation by using
antibody-immobilized microbeads (Part 1)
Instead of microplate, latex microbead was used as a carrier
20 onwhichantibodyis immobilized. Cell proliferation test was carried
out by using the bead in the same manner as described above.

In D-PBS, 1 x 10’ microbeads were treated with (1) 1 Hg/ml of
anti—-CD3 antibody (clone 145-2Cll; Pharmingen) and various
concentrations of anti-AILIM antibody (clone B10.5), or (2) 1 Wg/ml

25 of anti-CD3 antibody and various concentrations of anti-NP-KLH
antibody. The mixtures containing beads were incubated for 1 hour
or more, and then the beads were washed with D~-PRS. The antibodies
were thus immobilized on the beads.

C57BL/6 mouse spleen cells (1 x 10°/well) suspended in 10%

30 FCS-containing RPMI1640 medium were added to each well of a 96-well
microplate and the beads (1 x 105particles/well) were added thereto.
The mixture was incubated for 56 hours. The degree of cell
proliferation after the reaction was determined by tritium-labeled
thymidine (°*H~TdR) incorporation test in a usual manner.

35 The result is shown in Figure 33.

The proliferation of C57BL/6 mouse spleen cells was induced even
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were 1:9. )
<3-4-2-3> Induction of cell proliferation by using
antibody—-immobilized microbeads (Part 2)

Based on the result described above 1in <3-4-2-2>, the

15 proliferationofmousecellswasanalyzedinthesamemannerasdescribed
above by using latex beads coated with antibodies under a condition
where both ratios of anti—-CD3 antibody concentration vs. anti-AILIM
antibody concentration and anti-CD3 antibody concentration vs.
anti-CD28 antibody concentration were 1:9.

20 This test was conduced by using various concentrations of
antibody~coated microbeads to be added to the suspension of mouse
spleen cell (1 x 10° cells/well).

Further, mouse cells used in the test were BALB/C mouse spleen

l cells and BALB/C mouse spleen-derived T cells.

25 In the test, a control experiment was similarly carried out by
using microbeads on which anti-CD3 antibody alone was immobilized.

The result is shown in Figures 34 and 35.
The proliferation of both BALB/C mouse spleen cells and BALB/C
mouse spleen-derived T cells was induced even either (1) by the

30 stimulation with anti-CD3 antibody alone; (2) by the stimulation with
anti-CD3 antibody and anti-AILIM antibody; or (3) by the stimulation
with anti-CD3 antibody and anti-CD2Z28 antibody.

The degree of cell proliferation increased dependingon increase
of the concentration of microbeads (namely, antibody concentration)

35 added to the cell culture.

The proliferation of both BALB/C mouse spleen cell and BALB/C
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FCsS- contalnlng'RP 1640 medlunlwere added to (1) a microplate coated

withanti-CD3 antibody (cloneG4.18; 50 ng/well) andanti-CD28 antibody
10 (clone JJ319; various concentrations ; Pharmingen); (2) a microplate
coated with anti-CD3 antibody (50 ng/well) and anti-AILIM antibody
(various concentrations); and (3) a microplate coated with anti-CD3
antibody (50 ng/well) and negative control antibody MOPC21 (various
concentrations; Pharmingen). The plates were incubated in order to
15 cultivate the cells at 37°C for 44 hours. 6 hours before the end of
the cultivation, tritium-labeled thymidine (*H-TdR) was added to each
well at a concentration of 0.5 HUCi/well. After the culture was
completed, the cells were harvested and then the amount of
tritium—labeledthymidine(3H—TdR)incorporatedintocellswasassayed
20 in a TOPCOUNT (PACKARD). Thedegreeofcellproliferationwasanalyzed
based on the amount incorporated as an index.
The result is shown in Figure 36. The following result was
obtained in this test.
f Although the proliferation of rat lymph node T cells was not
25 induced by anti-CD3 antibody alone, the proliferation was
significantly enhanced even either by the stimulation with anti-CD3
antibody and anti-AILIM antibody or by the stimulation with anti-CD3
antibody and anti-CD28 antibody. The proliferation depended on the
concentration of anti—-AILIM antibody or anti-CD28 antibody that was
30 immobilized on the plate.

Example 4 Therapeutic effect of anti-AILIM antibody on arthrosis

<4~-1> Test with multiple administration of anti-AILIM antibody
10 mg/ml of Dead tubercle bacillus (M. Tuberculosis H37Ra; Difco)
35 in liquid paraffin was used as an adjuvant. The adjuvant was

intracutaneously injected into Wistar rats (male, 5-week~o0ld, Charles
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10 the primary administration, the antibody was repeatedly given twice
a week during the period from the start to the 20% day. By using
a plethysmometer, the volume of both hind legs was measured over time ~
from the primary adjuvant administration.

A control experiment was carried out in a group of normal rats

15 {4 individuals) to which neither adjuvant nor antibody was given and
in a negative-control group of rats to which mouse anti-human CETP
antibody was given (clone JHCl; also referred to as JMabl(09; JP-A
9-20800), 4instead of anti-rat AILIM antibody. By using a
plethysmometer, the volume of both hind legs was measured in the same

20 manner.

The result is shown in Figure 13.

Surprisingly, the paw swelling was completely suppressed in the
group subjected to the administration of anti-AILIM antibody; the
observed result is essentilally the same as that observed with the

25 group of normal rats in which arthritis was not induced.
<4-2> Test with single administration of anti-AILIM antibody (Part
1)

Basedontheabove-mentionedresult, therapeuticeffectofsingle
administration of anti—-AILIM antibody on arthritis was investigated

30 in the same manner as described above.

In this test, anti-AILIM antibody or negative control antibody
was intravenously administered only once on the third, £fifth or seventh
day after the adjuvant administration (0 day) ; the anti-AILIM antibody
and negative control antibody used were, respectively, anti-rat AILIM

356 antibody (JTT-2 antibody; also referred to as JMab50; 20 mg/kg) and
anti-rat CETP antibody (JHCl; 20 mg/kg).
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0% () - éﬁﬁg'once but the paw swelling was significantly suppressed in any
cases where the antibody was given once on the third, £ifth or seventh
5 day after the adjuvant administration. 1In particular, in a group to
which the anti-AILIM antibody was given on the seventh day after the
adjuvant administration, the paw swelling was almost completely
inhibited. The degree of the inhibition was substantially the same
as that in the group of normal rats to which arthritis was not induced.

10 <4-3> Test with single administration of anti-AILIM antibody (Part
2)

Basadontheresultasdescribedabovein<4—2>,effectivedosage'
of anti-AILIM antibody in the arthritis therapy was examined with
the arthritis model in the test in the same manner as described above.

15 In this test, anti-rat AILIM antibody (JTT-2 antibody; also
referred to as JMab30) of 1, 3, 10 or 20 mg/kg was intravenously
administered only once on the seventh day after the adjuvant
administration.

Further, in addition to JTT-2, another anti-rat AILIM antibody

20 (JTT-1; also referred to as JMab—-49; 20 mg/kg) was administered only
once in the same manner for comparison.

As a negative control, anti-rat CETP antibody (JHC1 ; 20 mg/kg)
was intravenously administered only once.

The result is shown in Figure 38.

25 Even when the anti-ATLIM antibody was administered only once
atadosageofl, 3,100r20mg/kg, thepawswellingwas almost completely
inhibited. The degree of paw swelling was inhibited to substantially
the same level in the group of normal rats to which arthritis was
not induced. Surprisingly, theantibody exertedthe inhibitioneffect

30 even at a very low dose of 1 mg/kg.

Example 5 Therapeutic effect of anti-AILIM antibody on hepatitis

A solution of P. acnes (Propionibacterium acnes) in phosphate
buffer (PBS) was intravenously given to C57BL/6 mice. One week after
35 the administration of P. acnes (0 day), a solution of LPS

(Lipopolysaccaride) in PBS was intravenously administered to the mice
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then the relieving effect of anti-AILIM antibody on hepatitis was
10 evaluated.
The anti-mouse AILIM antibody was not given to a control group.
The result is shown in Figures 16 and 17.
The administration of anti-AILIM antibody significantly
inhibited the elevation of blood IFN-Y level in an antibody
15 concentration-dependent fashion. The administration of anti-AILIM
antibody (50 lg/individual) alsosignificantly inhibited theelevation
of GOT and GPT levels.

Example 6 Therapeutic effect of anti-AILIM antibody on
20 graft-versus-host disease (GVHD)
<6-1> Test 1
To induce GVHD, BALB/c mouse spleen cells (8 x 107

cells/individual) were intravenously given to Fl mice (8- to

10-week-old, 3 individuals) obtained by the bleeding of BALB/c mouse
25 and C57BL/6 mouse. Immediately and 12 hours after the administration

of the spleen cells (0 hour), anti-mouse AILIM monoclonal antibody

(B10.5 antibody; 400 Mg/individual) was intravenously administered

to themice. 24, 48 and 72 hours after the administration of the spleen

cells, B10.5 antibody (200 bg/individual) was intraperitoneally given
30 to the mice.

Immediately, 1, 2, 3 and 6 weeks after the administration of
the spleen cells (0 day), blood was collected from the mice. The
IgGl, IgE and anti-dsDNA antibody titer in the sera were determined
according to a usual method. The values of anti-dsDNA antibody titer

35 were normalized by using an anti-dsDNA antibody in the serum from

a spontaneous autoimmune disease mouse as a standard.
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The result is shown in Figures 18 to 20.

The increase of serum IgG, IgE, and anti-dsDNA antibody titer
as an index of GVH reaction (graft versus host reaction) was
significantly suppressed in the group subjected to the administration

10 ofanti-AILIMantibodyascomparedwiththenegativecontrol. Further,
the suppressing effect was comparable to that observed in the positive
control group subjected to the administration of hCTLA4-Ig.
<6-2> Test 2

To induce GVHD, BALB/c mouse spleen cells (1 x 10°

15 cells/individual) were intravenously given to F1l mice (8- to
10-week-old, 3 individuals) obtained by the bleeding of BALB/c mouse
and C57BL/6 mouse. Immediately and 12 hours after the administration
of the spleen cells (0 hour), anti-mouse AILIM monoclonal antibody
(B10.5 antibody; 200 Mg/individual) was intravenously administered

20 to the mice. 24, 48 and 72 hours after the administration of the
spleencells, Bl0.5antibody (100 lg/individual) was intraperitoneally
given to the mice.

Immediately, 1, 2, 3, 6, 9 and 12 weeks after the administration
of the spleen cells (0 day), blood was collected from the mice. The

20 IgGl, IgE and anti-dsDNA antibody titer in the sera were determined
according to a usual method. The values of anti-dsDNA antibody titer
were normalized by using an anti-dsDNA antibody in the serum from
a spontaneous autoimmune disease mouse as a standard.

Instead of anti-AILIM antibody, hCTLA4-Ig (fusion protein

30 between the soluble region of human CTLA4 and the constant region
of immunoglobulin) was given to a positive-control group of mice in
the same manner. In addition, instead of anti-~AILIM antibody, PBS
was given to a negative-—control group in the same manner.

The result is shown in Figures 39 to 41.

35 The increase of serum IgG, IgE, and anti-dsDNA antibody titer

as an index of GVH reaction (graft versus host reaction) was
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Example 7 Inhibitory effect of anti-AILIM antibody on the production

of anti-foreign antigen antibody

<7-1> Inhibitory effect of anti-AILIM antibody on the production of

10 anti-SRBC antibody in mice immunologically sensitized with sheep red
blood cell (SRBC)

Sheep red blood cells (SRBC; 1 x 10°® cells/individual) were’
intravenously given to BALB/cmice (female, 5-week-0ld). Immediately
or 7 days after the administration of SRBC (0 day), anti-mouse AILIM

15 monoclonal antibody (B10.5 antibody; 50 or 500 Hg/individual) was
intravenously administered to themice. Bloodwas collectedover time
after the administration of SRBC. The anti-SRBC antibody produced
in the serum was evaluated by a commonly used ELISA method.

Instead of anti-AILIM antibody, hCTL24-Ig (fusion protein

20 between the soluble region of human CTLA4 and the constant region
of immunoglobulin)} was given to a positive-control group of mice in
the same manner. In addition, instead of anti-AILIM antibody, PBS
was given to a negative-control group in the same manner.

The result is shown in Figures 21 and 22.

25 The production of IgG antibody specific to the foreign antigen
SRBC was significantly inhibited in the group subjected to the
administration of anti-AILIM antibody, in each case where the antibody
was given immediately after the SRBC sensitization or where it was
given 7 days after the sensitization, as compared with that in the

30 negative-control group. The inhibitory effect was stronger than that
in the positive-control group subjected to the administration of
hCTLA4-1g.

On the other hand, the production of anti-SRBC antibody was
significantly inhibited in the group subjected to the administration

35 of hCTLA4-Ig, in case where the hCTLA4-Ig was given immediately after

SRBC sensitization, as compared with that in the negative-control
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Ly’ (10%&mmmdxar%&y(png 109o¢Ys (g Kifex xHaVEBKithistration of the antigen (0
hour), anti-mouse AILIM antibody (either of clone B10.5 and B9.B6;
10 200 pg/mouse) was given to the tail vein. 24 and 48 hours after the
administrationof the antigen, either of the two anti~-AILIM antibodies
was intraperitoneally given to the mice.
Bloodwas collectedover timeafter the administration of NP-KLH.
The quantity of each NP-KLH-specific antibody (IgGl, IgG2a, IgG2b
15 or IgM) produced in the serum was estimated by a commonly used ELISA
method. In this ELISA experiment, NP-conjugated bovine serumalbumin
(BSA) was used as a capture antigen.
In this test, negative and positive control experiments were
carried out, respectively by using phosphate buffer and hCTLA4-Ig
20 (fusion protein between the soluble region of human CTLA4 and the
constant region of immunoglobulin), with the same treatment procedure
as described above.
The result is shown in Figures 42 to 46.
The amount of anti-NP-KLH antibody produced was increased over
25 time in a group subjected to the administration of negative-control
antibody. Thus the negative-control antibody did not inhibit the
production of anti-NP-KLH antibody.
On the other hand, the production of anti-NP-KLH antibody was
significantly inhibited in the group subjected to the administration
30 ofanti-AILIMantibody. Thedegreeof inhibitionwasalmostcomparable
to the effect of inhibiting production of anti-NP-KLH antibody exerted
by CTLA4-IgFc that was a positive control,
The production of any anti-NP-KLH antibodies belonging to
antibody classes, IgGl, IgG2a, IgG2b or IgM, was significantly
35 inhibited in the group subjected to the administration of anti~-AILIM
antibody.
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It was analyzed whether or not anti-AILIM antibody had the
b activities in modulating (enhancing and/or suppressing) T cell
response (production of a cytokine such as IFN-Y and IL-4, cell
proliferation, etc.), namely whether or not the antibody had the
capability in modulating the transduction of AILIM-mediated
costimulatory signal into cell. The analysis was carried out by
10 utilizing as an index the presence or absence of the activity in
modulating T cell proliferation (namely, DNA synthesis in cell) in
response to allogenic mixed lymphocyte reaction (allogenic MILR) .
<8-1> Preparation of human PBMCs and T cells

Peripheral blood samples (200 ml) collected from healthy normal

15 subjects (7 individuals; referred to as donors A, B, C, D, E, F and
G) wereplacedonthe layers of lymphoprep (15ml ; Nycomed) inmicrotubes
(50 ml; Falcon). Subsequently, the tubes were centrifuged (at 1600
rpm for 10 minutes) and then the resulting intermediate layers were
recovered. The recovered cells were diluted 2-fold or more with

20 phosphate buffer and then centrifuged (at 1,800 rpm for 10 minutes)
to prepare PBMC (peripheral blood mononuclear cells; 2 x 10% to 5 x
10% cells). The cell count was determined with a hemocytometer. An
aliquot of the cells (1.08 x 10 cells in 9 microplates) was taken
for the MLR test and stored on ice. The remaining cells were used

25 to separate T cells as follows:

The separation of T cells from PBMCs was carried out by using
aPanTIsolationkit (Miltenyi Biotech). Accordingto the instruction
manual attached to the kit, the remaining PBMCs were added and allowed
to react in the solution contained in the kit. Subsequently, the cells

30 were washed with PBS containing 5 mM EDTA and 0.5% BSA, and then
re-suspended in PBS. The cell suspension was then added to Positive
Selection Column VS+ (Miltenyi Biotech) swollen with PBS. The
unadsorbed fraction was recovered. The column was washed with PBS.
The washing solution was recovered. The washingtreatment was carried

35 out again. The recovered solutions were combined together to yield

a T cell fraction. The T cell fraction was centrifuged and then the
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Namely, the proliferation of T--cell in response to mixed

10 lymphocytereaction (MLR) canbealsoinducedby the signal transduction
through each of the two known pathways.

Thus, by using the substances as indicated below, this test was
conducted to analyze (1) the inhibition of MLR by blocking the
CTLA4-mediated signalingpathway; (2) the inhibitionofMLRbyblocking

15 the CD80 (B7-1)/CD86 (B7-2)-mediated signaling pathway; and (3) the
inhibitionof MLRbyblocking the tertiary signalingpathway associated
with AILIM.

The followings were used as the test substances.

(1) mouse anti-human AILIM monoclonal antibody SA12 (same as

20 in the above Example) .

(2) mouse IgG antibody (anti-human CD34 antibody; negative
control; Immunotech).

(3) amixtureof anti-humanCD80monoclonal antibody (Pharmingen)
and anti-human CD86 monoclonal antibody (Pharmingen).

25 (4) human CTLA4-IgFc chimeric molecule (Ancell).

The mixed lymphocyte reaction (MLR) was conducted in the
following 6 combinations using PBMCs and T cells prepared from the
donors described above in <8-1>.

i) T cell (donor A)/PBMC (donor D)

(
30 (ii) T cell (donor D)/PBMC (donor B)
(iii) T cell (donor C)/PBMC (donor A)
(iv) T cell (donor E)/PBMC (donor G)
(v) T cell (donor F)/PBMC (donor E)
(vi) T cell (donor G)/PBMC (donor F)
35 The concentrations of PBMCs and T cells to be used in the test

were adjusted as described below.
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L' 10%/(y 10%Q U& 0% () -
concentrations of the antlbody The lluted.antlbody solutlons were

15 added to thewells (final concentration: 0, 0.31, 1.25, 5and 20 Hg/ml).
Subsequently, T cells (50 Hl) were added to the wells. The plate was
incubated at 37°C for 1 hour in a CO; incubator (NAPCO). After the
reaction was completed, PBMCs (50 Ul) derived from a different donor
were added to the wells to initiate the MLR.

20 When MLR was conducted by using a substance other than anti~human
ATILIM antibody as the test substance, T cells derived froma different
donor were allowed to react after the incubation of PBMCs with the
test substance.

On the fifth day of the culture, tritium-labeled thymidine

25 (*H~-Thymidine ; 20 M1 ; 1 MCi/well) diluted with 10% FCS-containing
RPMI1640 medium was added to each well. The culture was continued
foroneday. After the culturewas completed, the cells were harvested
by using a Cell Harvester (Packard). The radiocactivity of 3y
incorporatedinthecellswasmeasuredinaf counter (TOP COUNT; Packard)

30 to analyze the rate of T cell proliferation after the culture.

The result 1s shown in Figures 47 to 52.

The result is summarized as follows:

(1) CTLA4-IgFc blocks the CTLA-4-mediated signal transduction,
and thereby inhibiting the allogenic MLR-induced proliferation of

35 T cell.

(2) Anti-CD80 antibody and anti-CD86 antibody inhibit the signal
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pathways required for T cell activation include the tertiary pathway
through which the signal is mediated by AILIM and the ligand thereof
15 in addition to the known pathways mediated by CTLA4/CD80/CD86 and
mediatedby CD28/CD80/CD86 aswell as that the AILIM-mediated signaling
pathway is inhibited by antibody against AILIM.
Furthermore, it raises the possibility that the contribution
of ATILIM-mediated pathway to the signal transduction may be comparable
20 to those of CTLA4/CD80/CD86-mediated pathway and
CD28/CD80/CD86-mediated pathway.

Industrial Applicability

The pharmaceutical compositionof thepresentinventionisuseful

25 for treating or prophylaxis of below-mentioned various autoimmune

diseases, allergic diseases, or inflammatory diseases caused by the

activation of lymphocytes such as T cells and the abnormality of
regulation of activated lymphocyte functions.

Examples of the diseases are arthrosis (for example, rheumatoid

30 arthritis, osteoarthritis), inflammation [for example, cerebritis,

bronchitis, angiitis, pneumonia, hepatitis, myocarditis, pancreatis,

intestinal enteritis, gastritis, peritonitis, nephritis (for example,

glomerular nephritis), arthritis (for example, rheumatoidarthritis),

inflammation in postischemic reperfusion injury (myocardial ischemic

35 reperfusion injury), inflammation attributed to immune rejection,

inflammatory bowel diseases, burn, inflammation in multiple organ
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3. The use of claim 1 or 2 whereln he cytokine is interferon
10 ¥ which is a cytokine produced by Thl type T cells, or interleukin
4 which is a cytokine produced by Th2Z type T cells.

4. The use of any one of claims 1 to 3, wherein the arthrosis
is rheumatoid arthritis.

5. The use of any one of claims 1 to 3, wherein the arthrosis

15 is ostecarthritis.

6. The use of any one of claims 1 to 5, wherein the substance
is a protein substance,

7. The use of claim 6, wherein the protein substance is selected
from the group consisting of:

20 a) an antibody which binds to AILIM or a portion thereof;

b) a polypeptide comprising the whole oxr a portion of an
extracellular region of AILIM;

¢) a fusion polypeptide comprising the whole or a portion of
an extracellular regionof AILIM and the whole or aportionof a constant

25 region of immunoglobulin heavy chain; and

d) a polypeptide which binds to AILIM.

8. The use of any one of claims 1 to 5, wherein the substance
is a non-protein substance.

9. The use of claim 8, wherein the non-protein substance is DNA,

30 RNA, or a chemically synthesized compound.

10. Use of a substance having an activity in modulating signal
transduction mediated by AILIM for the manufacture of a composition
for preventing, treating, or prophylaxis of inflammation.

11. The use of claim 10, wherein the substance has an activity

85 ininhibitingproliferationof AILIM-expressingcells or in inhibiting

production of a cytokine by AILIM-expressing cells.
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17. The use of claim 16, wherein the non-protein substance is

20 DNA, RNA, or a chemically synthesized compound.

18. Use of a substance having an activity in modulating signal
transduction mediated by AILIM for the manufacture of a composition
for preventing, treating, or prophylaxis of graft versus host reaction
or immune rejection accompanying graft versus host reaction or

25 transplantation of a tissue or organ.

19. The use of claim 18, wherein the substance has an activity
in inhibiting proliferation of AILIM-expressing cells or inhibiting
production of a cytokine by AILIM-expressing cells,

20. The use of claim 19, wherein the cytokine is interferon 7Y

30 which is a cytokine produced by Thl type T cells, or interleukin 4
which is a cytokine produced by Th2 type T cells.

21. The use of any one of claims 18 to 20, wherein the substance
is a protein substance.

22. Theuseofclaim2l, wherein theprotein substance is gselected

35 from the group consisting of:
a) an antibody which binds to AILIM or a portion thereof;
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c) a fusion polypeptide comprising the whole or a portion of
anextracellular regionof AILIM and the whole ora portion of a constant
region of i1mmunoglobulin heavy chain; and
d) a polypeptide which binds to AILIM.
36 31. The use of any one of claims 25 to 28, wherein the substance

is a non-protein substance.
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