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: WKYZe3eb <v\ 6DTd1l DESCRI PTI ON GRAFT REJECTI ON SUPPRESSORS Techni cal
Field 5 The present invention rel ates tg phar maceuti cal conpositions
conprising a substance having an activity to nodul ate the bi olaai

activity of the "activation inducible |ynmphocyte inmunonodul a mmmmmmm,k
(AILIM (also known as "inducible costinulator” (1C0OS)), especla _
signal transduction nediated by AILIM 10 Specifically, the preseﬁ‘%/””'
invention relates to pharnaceutica Lhi;ONS conpri sing &

having an activity to nodul ate (foFEgggEngI%géhi nhi bit) the pr ommmg@wnmmm{”w
Al LI Mexpressing cells or FBAETaREJECELONXSHBPBESBARBDIt) the production of
a cytokine (for exanple, interferon-'y, or interleukin-4) by 00002

Al LI M expressing cells. 15 More specifically, the present invention rel ates
to (1) -nt—izééll—dcorrposi tions for inhibition, treatnent, or prevention
of gsaft rejechkoprésantNol ol €abn & 18Gtd L) ?ﬁﬁ?ﬁgégﬁkgga&hgom ositions
transpl antati.on of an organ, a portion thereof, or a tiSsu€; and ?sz

phar mac EPEFE 18InH IR IICT BAVERAAR iaFF tHEY! hRinpdwiate 20et hiohpaltalk,
or_pr evatiive cef bectnef «LBRUIARUBRr €83LYEraFDYRoLOCOEE! Lk ShRALO e cory

(1 munol Oﬁl cal. rejection) acconpanying the transplantation of an organ,” a
por t i on"PHEFEIE” SPILIYI s&ybs© BeR¥Gr ind LAducablpueossinndakec&nt I€@F) Sj on
of | awseepeaiganyt tassphgnkat k@AnsqubeVoAr 4881 LE8ASPY antafr om brai n dead
pat'(?nts havesbeen geri rmed in Japan. In one case, Seven patients received
such’ benef i t sSPPGAT bfigt G¥nore RELERREHVOR BEen thediiifisaitPaphdpBaceetical
expect edotnpositieaseco@Pr {Bihfea iyt halap@nase apat b enl st af hiest £ by
severe (i%r.(ili Qvasc Iari.q%ié eases, such gs, hepatic di seases (acute hepatic
fai | ur e\ *REPEFFRPEF ¢ r HORTRI hot'd'y ProdidicatdrseadcAlE Mvererasainofeglis e,
car di ompopacdiyl atardcacekyppLer optyib et the pebalicdisgases tLeBRknLajtix e,
chroni c_glonmerul pnephritis, diabetic nephropathy, 35 pyel onephritis , etc .
) , pul BAEP edi%%B%ééel(%ﬂnoﬁér’y@%‘?ﬂé#%hﬁmbﬁ &y B6LAMrgKpseseting)celinl.
pancy e?ti c diMea§e$E(ddﬁ|Ea.]Ed?ﬁﬂtyHOf tHéaltdgent _2iﬁaég€ﬂbﬁ_) nelféJc_res)/\thhO(ﬂan
transp n.is_vital for. therapy, .are estimated to i ncrease eac ear
by abou?ﬂégégggg%%cﬁ%ﬁoﬂoﬁltd't?&f’t P%r INHEELE PRy P fRETRMNE s OF W%{Rn 500

| ung patfend=ait whreHectthenl egahmaspbsdidsl b&idj@&lﬂw)opgdcoﬁ{agnkagg ofne
e none

transpl i |l sQ_5_a real _pr.obl t hat. exists  at t nt.
i1 ar e L aR e G B 8rdeR, B O P EREa b 3 FieREetnFTRA)
St at es, PlRrBaceyt dna hdy avem sidtiicors | nfber memfaddianspl ankat iMhidiedhge

Uniged r oxi . 300 opl.e ((1999) are awai ti.ng heart

tr aapl e e P e Gk BBV ERSH IR <B52B50 o opT L DrSs) Sare VBN Eha

10 trangprbht ariedestibn r eGinnuno lagpraexki mat ej §c806n peopkecapdngppHOXidms el y

2, 300 pep, i year_ W bei bl e t.o receive heart and ki dney

transpﬁnﬁ%%ﬁ%ﬁfﬁpﬁt?w&%&% sagtﬁ]e%gluocrh %%ers% g OC%r%g%sasﬂ‘tﬁ‘bone) or

organ (such as liver, heart, kidney, |lung and pancreas) transplantation

i ncl udesackddodiy agtot ranspl antati on (autol ogous transplantation), (2)

i'S'Q'gr ansplantation, @ al l otranspl antation, and (4) xenotranspl antation.

AutGt r anspl a4 itoh thef Eesens rRELsianspfaltes | on wigan paansgflaartation,

i ndi vi duaewt ergantheinPrdnof s E%Qf*}n'dﬂéiéd“p%%'em]%“ﬂﬁ@@ & leei'gfogmfe% t he
S

case of, treating a _burn by grafting one's owh norna In to the affected
area. I'SotHifEh adfaPPBnCREC pe? ¢ HRAERR bhenke nt SrmioiRh eoieh dsnedliss |from

humans,orseicHofotkl, anspd o2& £t & ON io%gﬂ@i”@fé@ﬁp?@ﬂﬂ‘@@ib:@“%%@%iﬁeé s (f or
exanpl ei,nctlre%nssgl antation of one of the kidneys or |iver 25 ti ssue%% .

30 On the other hand, Japanese patients affected by severe
cardiovascular diseases, such as, hepatic diseases (acute hepatic
failure, hepatic cirrhosis, etc.), cardiac diseases (severe heart
failure, cardiomyopathy, cardiac.hypertrophy, etc.), renal diseases
(renal failure, chronic glomerulonephritis, diabetic nephropathy,

35 pyelonephritis, etc.), pulmonary diseases (pulmonary dysfunction of

both lungs, etc.), and pancreatic diseases (treatment of diabetic



Al'lotransplantation is perfornmed between two di fferent individuals having
di fferent genetic backgrounds, and in,humans, such a transplantation is
per formed between dizygotic twins or bet ween i ndi vi dual s who have
absolutely no blood relation to each other. 30 Xenotransplantation is
perfornmed between individuals of different ani mal species. An exanple is
the case where a tissue or an organ of a chinpanzee or a pig is
transghantgdsh nt o, a Humn, ' o alds Lons_from
br ai anead pgk i'enct>js are e>z: ect gagggggg;gggéﬁﬁg ‘%lgéa{%g%?egg}%%hgma% 35
| egi sPALFBATRE] B0 AGCT ©2 9% gancht ryawshlanedicuan 6 ORohewelt, pahientder &bouesol ve
the absgbyteidaslonlidransabaniable HOan, NaLiols, 3 idvesthgarlons are
now being activel'y pursued airmng at practic appl'rcations o

xenot PERSEFart abedny develepedi filcalbgk athsrenansphanbaei orgois tissslies or
organg Leam BBy UAARLERIERLS (SUGR 2RePhfiche. NUWEAEL o P i L L IEck S5pe of

the | ack of transplantable tissues and ans is expecte e resolved by
t he deVERBPnehta ofSTERRS IR L™ 3l Hrandiet Pansptaftatesn, whhdhbyst &

i”prOHQGEHElené%i6%rfﬁﬁ%@r%&t%Ei99aﬁ§ﬁb§+ﬁ§€§othQHth%_ﬁﬂgkggr5€§£é§p9|y

| arge obstacle in treating di seases by otranspl antation an
xenot PEREpRaRE AL Bf 0 ReaDl e JAO1P) crle gwai henabhstea] erasspbartations

| Munghagi eabrbeiRatEeY (arablor eiRetiien) @1@9@3“ Ri g0t Sa\xr%]f{irﬁ) cups, f ter
the transplantation of "tissues or organs fromdonors. Gaft rejection
¥ er ETEBSRARPEAELPRfruNe éspdiesdd tvhat apPyorémpspdyt 8A8 ebPeabhat eamdgraft

(a paébg@&x@mlﬂ:éﬂ?@. PBadypbbplcidiclaath 3 MRt 88l apBeliSSLE 9L aN

or gan roma _donor whose genetic background is different to that of the
reci pR8RAFT(#NE. KiAPFHt FEARPPAARERFOANSr XerReFBRSPl¥Nt ation) since the (

reci pi ent recogm zesidnhesogid, asrhda0k £ Bbribst-as8an ThRIIHMAUNE: F&SPONSES
t hat tz%ccorrpaﬁpé(r this transplantation can be classified into: (Qﬁéo
hyper282tFe FfBEYi onU0hi ¥4 BARCEEREhg HrEPEPLRST a5dO8r ritf YSafdi Atk y
afst eratitaospheplahtovioh2) acuhecbeh@shion, WoighshBapbseiyed W thima few
nmonths after t | antation; _and (3). .chronic _rejection observed several

nont h%sﬁFF%?sPigﬁg‘thﬁ?ati on.(3Eur t hértortE 2nSPLRGEGT 108 /1 ul ardt%muni €% due

to i nwenocoapsheahteeldbs. 25 represented by T cells, and hunoral imunity
due to antipodies occur in an intricately coordi nated manner. the main

response | £y TRATIR A FHIOR (R e TAStE Thes GrENSPLGRAAT RS @£t BRI L1 hE
gr af ltamljtzidmziem'albmmmtneerpﬁ@ amdnkashse Qu‘rfdixﬁtudam?,r e ant &garieTas pi ent
vel pps,.not only seyere systemc s ons such as fever, | eukocytosis
a0 2P e oo o5 252 8NERE: AuBLER e et GRS o ovranG At AL FBIES) t .
Furt hehevafeserd@rareanpl i cati ons such as infections may occur. In
particul ar, nspl anting a_xenogeni.c aft such as that froma pig,
the serious pr oElrgrﬁaloafrp%a;%leorr} gicsutpgr%gj BEF B%EHSEBrE"%%g%‘E?‘éEya?%ag? aft is
r ej ecirdhwiard n suature s rafAspilaintted ionmber pef £ o nmeid dserppe ©s Shareo agent sc t hat
suppr h tio f ] ocaonpetent _cell.s are _used to suppress the-
I nmuno %réél cgﬁoﬁé%%ag%ﬁoér{ %gr%ﬁﬁp%mggﬁrgélnf%gggém%gng?ﬁﬁgkjéa% ys or Phoer Q B
£hanspl asues) ons, because the i nmunol ogi cal rejection caused. by

al | ot r ansplgntat.i 1S B 4, dugs t g, oed i [ty. h b,
irmun.osupp_rzxﬁf(jalgLsoﬁ"flfeachgtg é%lts |ﬂr}c%ud§%cygq ospéo#tlle?l&(éA;; e%r%ltcro |rruc§l%ﬁ<r-q§bt6) ;
azat HbFV g iazhay ingcbphenotat genstéridaqiaguundsn 2odi i hemgRE) ;such

| ef | upom des {ilER)a+ ad %@C&éff&ﬁheéﬁ& (@ A‘%‘P&‘”‘c Sh &l Lnocgrdd al
hor nones, corticosteroids,” corticolds) such as “prednisol on and

met hyd PHethf sl o hasilrasrs mizs gt sol kiowpkapd relation to each other.

30 Xenotransplantation 1is performed between individuals of
different animal species. An example is the case where a tissue or
an organ of a chimpanzee or a pig is transplanted into a human.

As mentioned above, allotransplantations from brain dead
patients are expected to increase due to the development of

35 legislation relating to organ transplantation. However, in order to

resolve the absolute lack of transplantable organs, various



10 rapanycin); deoxyspergualin (DSG; and FTTY720 (chem cal nane:

2-am no- 2-[ 2- (4-octyl phenyl )ethyl)-1, 3- Eropanedi ol hydrochloride). CTLA4
and CD28 whi ch are nol ecul es responsi bl for transducing costinulatory
signals necessary for the activation of T cells 15 (costinulatory signal
transduction nol ecul es), and especially CTLA4 drugs that use the soluble
regi on of CTLA4 and the gene encoding it are also being clinically

devel op ] p ssi.ve t e h Legen .
e v oA e i e A R S Gt
mol ecul épplacasiessl e ofal I}eachmaatstphﬁamadnqmducmd:ﬂee Iw@dmﬁwelly, the
i mmuno Lecu I m"runo
1201y, BT oBehann0RapE At dhaadnBrel fon e e e Hidaes
Nat ur e, p39$(6¢16)1ma95263 266, 1999) ; J. Immunol. , 166 (1) : p 1, 2001; J.

| musiol ., 16 e 1
0. 33% 2000 g%i?%hnelolégi)i% 01.2?89 la%lggg?ﬁ&?pq%\%l% ﬁg%sgg% ?H_%gr% )
p. 53, 2880exEREted . tq rlﬁmpi@rsolvsd(my tk}@ texelopoed) wéslammn brednageatie
third casy wha&aixn%gmah t?@@%’%ﬂeoqm o%%hke%tt B?tx&fl%?g#&ﬁ‘? %&E&?ﬁ‘d
signal (costimulatory signal) necessary e activation nphocyt e
such as tPCEBLFEES . aftBeE6upFedn@i-hRt ﬁétgﬁ@ﬁhlf larggubhsescle Llhetf@@tlm@n
of acti H@E%Qsl&)ﬁ”m‘_gpcﬁtl@.%t%‘dﬁgtpqg.n%ﬁttllﬁﬁt ethd ﬁ%hb%raﬁ@?@gn(e?t&gﬁef i ngi pgs

fromrecent studiées relating his nol ecul e, the Al ecu S

pretl ct BeCodTHE2pOYsi BIG qtrﬁﬁcﬁqﬂeqjlﬁnse/‘aﬂwsrmmw@ge@a(k selegadphe(graft

aut oi meagedissasesn akblbepgbass %HQt'BEEQFEB£EQQ§)tﬁéugﬁgngﬁl£ﬂ€a995hvéf'On
of i mmunocgonpetent cells 35 such as T cells (especially T cel . However,
there aféSAYSPepsr PEIRRAL $56FcFOBATERE reI ationshi p between the functi onal

modul ati on of GraBtthe) Ml melracyl eo and- g5 af tlmfnah@%é@ﬁo&gmtogh:ga{o
I’ej ecti on% acconpanyl ng, ti ssue or or gan transpl ant at | on, as wel

at t enpt $S¥8CSuSH%e el iRiRAte 8r IFedentd shRRtr gfecd bh"%’é‘éc‘PPé‘Hs that is

aCCIBTpaIﬂ)fhﬁlpllhﬁﬁldﬁ Qf cengar tE388p!| &y ahigaay HP@':H'aaabﬂgrwl%s%Cééz\!éwc Of
the 5 &\{Igrml ecule. In addi t i on, a novel nolecule called B7h

B7RPB7 roppgo, 15 1FEASMNTh & cBR’FdePéd tidShe ZLFHRIARE i nfdracting

with thelmeskhﬁbbahﬁtatibgnaﬂr ti@m@ﬂwﬂgmm@mﬂﬁ AL hEM has beedipient
identified veré recent }:/ gl\lature Vol. 402, 6763, gg 827-832, 1999;
Nat ur e. REGPEFAESSVHIE 5972 0T NDS ﬁfow%@@%@@cmg € J L TRHRR NG SRypS e
Vol. 164thpp. 2Ge3mbany, 2000 tfamsplditdtion/ocdn1Be NLaGs i eBIBR6, 2000) .
Th dthIfI cati n of these two ki.nds of novel nolecul es, namal(%/%Al LI M

SXBCB7RPY IS (B7H S B LI , 1P evRalSdd Wat ToIFRTAA8I t7 IR o i %he
known fn.médaatlewcanﬂdem g;malnsmamdm&bnon Rat hwayte heiveen kb, GB&clantks

8D (el R 8D, i et S nd dh (B oo e [T

essenti akjéotithe apjovervent i creedbdt | vabnahsof bybtphocytesnsprinastiorcel | s

and the t act i vat. € whi ch f ne i 0

it ough® ERat e BrePs e B bR R dh = Ao it S o S 2R &L
LI @(58) regrhasiertoe byt dJdiredlar eanidh hpmogreds smonni hg @@It@gauahbbdmesimzof
these n I | at t as
e o e e (R Sy
mol ecul ¥8™UBHEYt he rel ati onship between the novel signal. 25 transductl on

and di seases.aPisclasure & Jthetl Q\é‘igE't%anEﬁescEP&fE' GPtiNar @y, ARl &Gid e

of the present invention is to provide nethods and armaceut 1 cal agents

that suppre’sic gngafalbs off pr Buehhernatnel G éaplpépnmq‘cﬁﬂsoHSgnafCtoma

ect3igon) s SEEOEPANWYE & & NSyhb BORP| AR SN Dfe @ 11 SSUSPFo M Oir%nfatlgue
(al l otranspl antation or xenotranspl antation) by using nedical and

phar nacRit i @Ot eTHM FHeE engr esagprrespharnddrut tEansrgentatiaeh siste.
| ow NDI EErH 18d ritr @Nt s SPIPO Ubslep BIeh @i¥ A Podi @) ad - thmdd e dde ddalogi cal

function of a 35 novel _nolecule, AILIM whichais considered to transduce a

second si gnaIIn(B?)&f'ﬁHF‘aFor‘Sheé’i ERaNPHRR ESRA A ERATER T GERI G Y hBRdE s

from a pig, the serious problem of hyper-acute rejection occurs
- 35 whereby the graft is rejected within minutes.

A limited number of immunosuppressive agents that suppress the



6 such as T cells, and coupled with the signal, nodul ates the function of
activated Iynphocytes such as activated T ceIIs Anot her objective is to
provi de methods for enhancing the suppressive effect on graft rej ection by
exi sting i mmunosuppressive 5 agents (cycl osporin, azathioprine,
adrenocortical steroids, FK-506, etc.) using such pharnmaceutical agents
that nodul ate the biological function of AILIM (for exanple, pharmaceutical
agent S w nol ecul ar ht ¢ ounds and anti bodi es As a result
of ex auggpvg r%gearm$P?%ﬁ AR hy” %%)t?é} ol?5Gi c&Fe%O fAncEFBRTBPS malfal i an
Al LI Mimamdnalaogt hetl fmeg&upnb355|@gaﬂﬂnﬂuﬁjayﬂmﬂnl%ﬂadﬁnmguhjgﬁgﬁtsméﬂ
ectlo seri qus. _pr enlacco ing transpl.antation

(allo %%ﬁ%éﬁ ?a%?%ﬁSOrEfgﬁgfran 7 ahfatiod ?g ?agr§FP§cg&8PI§a%f?%§§ﬁe

an orghh?trahepbaesenionnwentma$niyunﬁuihab (Bl Ipliarrradpmting al; . ageymShthat

of Al LIM 15 nific ntI suppr.ess,the_i nunpl ogi cal
re) eg{tmlg%{‘]g% ;gggg%g?%ctl accgﬁpgﬁﬁl g ¢ sﬁyop é? Z‘l)] oft??lé%ﬁ]er%“}sg
or gan(EBX;5a0d; (az)atthwmpm €338] vmyen‘dpé@odfat@msfemgl (MMM g St Ps Bt vee
agent o]z io enhance sing_pharmceyti.cal .a ents t hat
nodul 3¥gpf hé%ffuhl(%lt%%ngﬁteof&ﬁf_)l Mg%ﬁ'%n e (feic; isﬁgr%ﬁge#tall Averti'éh.220 A
phar nadesenpcartitoaposicimones, tttearprmmﬁenorl\ctmtl anrrtscoaelfsul asch as
phar i or du act i v ich the
Fr ancdacer beateho s R ha PSR VARSI SFE L PHRH LY o Br hEo cet Frhediat e
P Al Lapengcinyol \@Kﬁme@mﬂmre (psel i; feanadl GITYO2 0Al L ENeaipréssiange cel | s,
rodugt f-ocysokin xpr i mmune cytolysis or
Bpopt ot et AT R SR ML R PR 00008 o Mduoe T Y S O
ant i b%ﬂ?r@l@pbfhéé@@) cel lular cytotoxicity agal nst Al LI M expr essi ng cel | s) ‘
and/or as acpRd 1€ n )/
Vari ous. di Sonmet TR R E Q! gt REe IR AR LA FOE BN S0
i nvol GeetimplaFeFy t fd anedat neacedsapy ofieyl akihe @fctth@tdpslea@ésT cells
SBeCi {68t Lnfu1 A PRRTIRAERHL Lt?:@'ns&g@a@%ht ?ﬁ[‘e&fxlég')e %rnasggk)ﬂe'cmﬁﬂ | Of, £aN
modul ate (suppress or pronote) the proliferation o expressing cells,
or ca®rRBut e YShHis sodubpeorpeddPnt v Phid @midothef gspﬁoknm@lm olrt
exanphge ANE&THELRY aflu@{cwwr&@%wbéé 49 P&ﬁn&k%é%ﬁ%é’é%% N9y & ' and

can prevent various di sease conditions triggered vari ous physio og| cal
phenonena i ficcRtRRE hard gricantdisdgémi ﬁréﬁdi'—@tt%?b%/ amd_FREBswhinfol ved,

and em@l@@stﬁ@uia@@wﬁ@ig@awf@yﬁmwﬂn fmcyﬁéé@yésdla?%fécu@ec%fea)f a
%Bar maceut i cal ngole on_of this invention enables the sup gﬁ;esm on,

eve%ﬁﬂo‘ﬁatla%/ HRIEG Bt FrehV RO &Y F e RRIREH L 3 6 T8 RS bRCY AR af A LTS
ecti aMman Whhehsé s @n@efa@usmfobmﬁhhmtherlagouqs whes e, o g, (diaeer,
hear t #f% Ki dne% pancreas, .etc é)ortlon thereof, or a tissue (such
as sKidr-1ehr hBguc Ejeb(?r?e‘)Stﬁ“B‘rhadtocFon& 3% t PHRSPF alieddTEal | D1 F Ehsii)ant ed
or xenoléRrss Anved) ;to. ammaﬁbml ente@fifecy ed, byoa ;sevenaueandi ovesoul ar

di seas er_nor t he .use of a pharnmaceuti cal conposition of this
i nverR1%913’]T‘gha?g{O;(£ nCdBRY Sof Refe GPAPHERr ej 2 681 bn-Ruppr esdA -

ebf eclmmjnmgr,stlja”l@.)l mpsum&suppoessuva;qgemeﬁ adnbri(sher pds8o S0PPF exs: .
|.ant _t herapi res C|f|cal y

i mmu I0|cal ej e in_s htr ' ,-
t he pn“]?esgm{n | n\iént f:’lodn Aﬂa’re agsf‘%rl 0)15739) lﬂeg‘ %ﬁﬁg{buﬁ’?c tion
for suppriessiapry rse@u’nadg;transﬁnevzenhlmglegmalé mtecn:ansdace@n@amumgl t he
tran atl n_Qr t|o thereof or tlssu

corrpgsgigﬁ{%)ln cgrgrﬁr%ﬁgl?%a%oggub ?%nce haV| ngssar?yacjfcl Vi ?Cy ﬁgéﬁ?gf‘%naogfnal

t r anslduesth cny tesisatcdd abyTAt¢l M, aavdl xopipdredawethi thel gfu.@ru:ac.‘eptladajwladwsrl er.

39 (A pharmeeuld oal. SAROP g 81 SNANGI A Lhe g des) long or more

I mmunosuppr essi ve agent pr essi on, or- prevention of
graft rej e Baiseal mmn@m@lmm fromspkaatat sondoksamedrgamg &opditiison

th t i { t,

et S T o Ta L oy ST o B GRARYAS U  HESR A
phar rc eamicals yligeeassablfox axamrle ( 3)u thHempiner r@acsaﬂseml addrepagsiiatsi,on  of
(2), a%&ﬁkﬂaﬁﬂh@lbm”&é}% ?@;MS aacg&fl}aﬂlsorp ¢ %nﬁ@égorgé]&t_@lp@tgél(isagem

S) selected fromthe group Isting of azat ioprine enocorti cal
Per Gv¢h 86 %mwpéﬁsﬁecw%émﬂbmﬁl@d t PR eHS YIRICSBER, nenremetdrsol at e

mof etyinlat so@fANBH HRe 54T JRih 1 JetN3Rer gHal Fin cETYH 20 it LA o¢r ug.



(4) The pharmaceutical . conposition of any one of (1) to (3), wherein said
transplantation is allotransplantation. 35 (5) The

phar maceut i cal - aconpositi on of any one o (1) to (3), wherein said
transplantation is xenotransplantation. 8 (6) The pharnmaceuti cal
conposition of any one of (1) to (5), wherein said organ is the liver,
heart, kidney, lung, ox pancreas. (7) The pharmaceutical conposition of any
one of (e tOrdH) , mvhEsEid jd L LssuUeL L ski r .[.ssue.
5 (8) The pharmaceuti cal co%p?%s?%%gﬁ g?h g%hgrﬁe%%?mkl%)_gﬁ?%%f#, r\%ﬁgr&e—’?lﬁﬁZai d
subst an@ TYRETPHARI HESESU S s PFstaan d&ansg)L aTite thlear, maseueildak scetpesptison
of (8) whesabpreakd Pradei tgs.:{%q,n i | ﬂq f [ ;
consi sting olf'):B a) an aﬁ?bgggﬁfﬁi?ﬁgi nds ?%3 iléE% %océ}aq%lp%n%gﬁgggaggﬁag
ant i body: 1581 %) PN p&Ferg® leamgitiionn vt Reduhelté ngr thepectiva tyf odnthe
extrgceldulm dagdaenof AILIM c¢) a fusion pol ypeptide conprising the whole
or a portion qQf an extracellular region of AILIM and the whole or a

portion of a cE3¢Fht IegPdiP bl iR SrrmEregt GUPIh - HEERR Lh&AD , ardLIC6Sd)
a pol ypaptidteithedndliiduied @oAbd kM igdR iHhe RRANIRCEULE Cle EBERIRLELRR O

any one of (1).to ég , Wherein said substance is a _non-protei naceous
substancsétgr(ajllifr?ﬂ é’ﬁsjr%é‘a}ﬁ%&ie RdhpHshas Heear 1danyinked siarvsapaently

non- pr ot @ataneouso 5 Ubs2 ANGE 67%30NAp . BVA-3 98 a whenmisah by Myditiesd ,2691?8,
e pres descri bed in detail herein bel ow by

co un i_nventions are
def T i ng‘k’['ﬁ t é’r‘h’sl%;é;’d'lt%ﬁé et ots f or TPPERREPHYG- t helstbdt aRBes 603cd6h A,
thi's i neend ocudder @il .t hgotienm,” nmemeal pprBans3gshundpp)cow, goat, rabbit,
25 nmouse, rat, hanster,_.and guinea pig; preferred is a_human, cow, rat,
mouse, or hamBt&rISHd A AR aF IV &5eFE? KdaddsO R NRURAMO bequliad. BEMEhY s
inventi GILM ancabbrediERRL f{Brh', Autsovat.iovs) Neesiclh e dyHph oG 8ddition
| muno ul.ato Mol ecul e"_and denotes a cell surface nol ecul e of a nmammal
havi ng t%e tgfar l%%:{ ire hﬁ%gf%(gﬁ%%o sd‘égsncaﬁi FEGeAGEePRoRa thEpE s BeEyeen
| mlbiol CD2B666&)CD8(R. (B7-200%; cO86 | B+ and BEBwESH CTPASQ3R cBBO0(B7~1)
Bi ochem, BLop : S,, Co n. ,.276_(1) , .p.33p, .2000; .l nity, 13 li ,
0. 95, 2 OO%:BJWG'ISEX[S%NQL’ Thitke (15 = piRyeloobb t oy CoSE iMmmbrel. | Shopal
p. 1040' tr2@8Qucttibn Ipatimaly , ti2t (1 ,eqsdilt 120006 r Naher eab B30y (6d46dned
p. 263, ; ank A ion 35 Nunber: BAA82129 (human) ; BAA32128 (rat)
SO ol o B i U et P T A et o
t he ter fudendbeso PhttMradeededelt opwaikhntumdt fais exaspbe thd Dheepatt oval
| 360l Qe ¥Rl atrth (18Bs) dna B7re21 IB7nm, cuso, Licos) .
Exhaustive studies are in progress on the biological functions
of these novel molecules, the regulation of functions of lymphocytes
such as T cells through the third costimulatory signal transduction

by the molecules, and the relationship between the novel signal .

25 transduction and diseases.

Disclosure of the Invention

More specifically, an objective of the present invention is to

provide methods and pharmaceutical agents that suppress, treat, or

30 prevent immunological rejections (graft'rejection) accompanying the
transplantation of a tissue or an orgaﬁ (allotransplantation or
xenotransplantation) by using medical and pharmaceutical techniques
.(for example, pharmaceutical agents such as low-molecular weight
compounds and antibodies) to modulate the biological function of a

35 novel molecule, AILIM, which.is considered to transduce a second

signal (costimulatory signal) necessary for activating lymphocytes



2000).. This AILIMis also called ICOS (Nature, Vol.397, No.6716, 5

p. 263- 266, 1999) or JTT-lantigen/JTT-2anti gen (Unexam ned Publi shed Japanese
Patent Application No. (JP-A) Hei 11-29599, International Patent
Application No. W98/ 38216), and these nolecules nutually refer to the sane
nol ecule. In addition, "AILIM as referred to in this invention includes 10
a pol ypeptide having the am no acid sequences of AlLIMfromeach manmal
described in preyiously reported literature, and especially preferably,

al so au58|%&§f:ﬁ§ésha%¥ﬂgc UHSFAHER FhetHendme ModUné tEe éh§eﬁ%‘?%3€°%s
that of AutbnaAbll MmbHbtheesDEgchhugBacA Hadbyarigatsssinilar to the
previously identified AlLILMvariant derived 15 fromrat (GenBank Accession

Nunber: BAAMBPADHST aPRIGFSSVENASuded PROYHE® " BRENRES of OfhianhaRAIMYT oFhe

Her ei Bupphes expeesst &t "'dmyirag tStdsd @t dldyy ek e +$ ANE: RS @h £e S£OEENCE"
mr%ans that "AILIM of the present 1 nvention includes a polypeptide having .
ar anfABRAE i FRTRRRE T n ARATER ORGLERp| A LERIP Dot crth d&erpreperBHTSOq to 10

ambno_eael ﬂzusiga{:tsiwdﬂ @hlaxgmarcemg;afa!lyzéeﬁ@sa Stﬁlnﬂ' o dRQIaES, ﬁhé}/ﬁi&@@@ical

subst i.t ut el et nd/or nodified, and pol ypepti des havi ng an am no
aci d Bﬂﬁﬁheﬁs qfﬁ &/ﬂ?‘yﬁ n(.ﬁooﬁ p%a%\ﬂfﬁo &8 ,a%l"‘@fl&aibl‘i‘/gﬁn?% B6<Hni 3

aci dslopambieohaakywpieher abhgolnl® Snanknoileciidss) have been added, as | ong
as the pol ypeptides have 25 substantially the sa bi ol ogj cal , propertjes as
The. pol ypertt db "CoMph SinG rALS BT R T F oo hofn P h Bt b odeal

rlépor fsncSich ofubstins Ut a0 LIMIRt @ Rintthod 06 ristp@iridseihgof mauhaDogLe4ls can -

b hi . di to th I t hod ( Experi t Medi L
SoPoL R L BE AR 53 el ot AL A3 £ (OO B OBAER St AT 05
ar e synaheplenoétfjonucladdidtde rsiglendiatd one do Putkagenreans plaapped otipl &X ( s

met ho (o] tagenesis by which _a int,mutation_is_introduced a '
randogn}%)f/tgrgg%%mfynt ‘%Fhs%l?’riqre % °§|9fag‘i?t'e%hfahgrﬁﬁ?ﬂtédl%yewg?ﬁﬁ go%réﬁs etion
nmut anthas plepgaradnav ¢t Baed B la geretyare hatd medudatec abseftiechiibagefieSI SIM
l.iznker . i th 35 m si.ncorparat.ion et ho m smat.ch_pri ner et hod,
B sSEEERe o T S heatly hE PRUBU R, 18] F0hol (R oaf] ol

Si t e- & renpady g ageresp sal gapped diplissumwthod)r cagabdsper fodmezl) flox
exanp o] he -r eqi.Qn .one W t nize i.s clon into a
s b reRESselver M soehg e Wit AR SRR ARG PR
phager @NAct ppn ek s RMancaNbwusihy pbetrorckatinglnegenber that atddnlatse

i neary ze tricd en t t i ' ith the

Si 1ol o8t AR ahabe LR et ore PR oD the iferie: SnPdEiell cd 1 ner ey
f28r mi ng a "RyappedadeptdradbNOMPYs Syinmheti thebirgsrot! suténielomils we Tl
mut at j onRs | ' f L, Glis ' nd a
ol osett o Panr o e T S B EL Sr st ST aipas 17 TR B

pol ynetade aasd oA 91 gése costiswlipterySStenal tdfiEMepkPrASALEBHRTH § epai r

activhdyia®é® Wyanateeued wi thVhvedDNAeoE LQllpie! | §rBaykRY R HURPY essor
acti w%are infected with the grown phages, ancllo onl y phages having no
anberA RSt ¢ EREe B ¥NScr eSfdd S 15 TRECHBERSAR by WHi ch &YpekaRedBlati W i s (.

25t r oCERd-e b ks NiAG T t @clllisl,i ZegmmboE exgmBh¢sikhe PringhBbecagsmendd oned
below._If DNA is treated with nitrite, nucleotfides are deam nated to change
adeni el PH O BPEPOXET Fend S - GROENAS GHVE Tt BR L RAVUSRA YRR HE FeR P IER hi ne.
| f deceti nat£6 dNA ki it deeat SRa1eeHespreAsingadlls) C anfifo20a g epl aced
with "G _C' and, ﬁ% res‘%)ectj vel }a{‘ ) becausa h)époxant hi ne, uracil, and
xant FIHRFIREE paftt GOFPTSY ST TG TR 2BAGOTRARFE SHe¥haétya/h3Hs in
DNA robjd dacspd o ogn_ A_Chtild:gll Ig/neh Sisﬁ]gh@izttg:almld@dlc@%nf rrﬁgmﬁd héd tpeakad v tis
trite are hybridize th " e upl ex ', an reafter, nutant
3pr e e Fi G A Y R e D PR Aty S AR o
ol i goEucI e@pedd Sidaa-1di r est @da?fmhagemeihs (cgﬁ@pﬁscwiwpi exf rrehteoquellehﬂ: term
"cytokine" .as in "production, of a cytokine Al LI M expressing .cells" in
the present 1 hvemt inb%ﬂﬁeaa%es CHRRIYT &y prﬂﬂ%%’%’?e tmeocfgtcogtf'flb‘if%tlon of
Al LI MBEXM-esgirap Tigld sc¢especoal Eyn modellbsy. (3@hEvdanpbes paofombtegl Itheare T-
cells of . the Thl ty nd Th2 type, and a cytokine of the present invention
speciFicHq Y ed s%%c?%lé’lﬁsne(fﬁ o&ﬁé@B‘dLSy ﬁ’%@FF?rBF ¥hé’rTrﬁntt‘=§FB§u§r+6’/ or an
abbi t4)ar ¥y c WIdKiMree xprmochuciedy byeTlsellandf cehe pHe¥entpevarious disease

conditions triggered by various physiological phenomena in which the



Cyt oki nes produced by T cells of the Thl type include IFNy, 35 IL-2 , TNF,
IL-3 , and cytokines produced by T cells of Th2 type include IL-3, IL-4,
IL-5, IL-10, and TNF (Cell, Vol.30, No.d, pp.343-346, 11 1998) . The term
"substance" as used in the present invention, specifically a "substance
having an activity to nodul ate the signal transduction nediated by AILI M,
and nore specifically "a substance 5 having an activity to inhibit the
proliferat] I r I ells to inhibit the oduction,pof a
Byt oki ne s s et R oat i Gy PN T st el SeBuES: sfce
or an artridatmenit yorprrepareedt ianrbidfr arayr isusstddseaselder ei n, the expression
"signal trans ti i at ALLLM 10 neans .si.gnal trapsduction,.

t hrough AlLIM %Eéplngggoga%%ﬁ§%5§e§ﬁq%ﬁ; p%ﬁﬁ%iﬁiﬁﬁ%l?%egﬁfflﬁpgiﬁFégging
cell s devwlilssd abbee crupprassedml | opregexbop es afd/clrangereatrosit of
prol &f er.at | &1 vat.| e I Lvatjon.qof..cells a i
and/gr tlﬁ%ﬂ%%olaqclydatvlo%)ﬁ)g gégﬁa rzar tl]fgi%/hé@{dokiwﬁgcfhr](')lﬁfaA??_f 12% rgéis@?fﬁg
cel | s). b tiEr@amsidss vdyede" acanrpen mal ivgr ¢l lessif | ddiriont diaingyr,opennaeesus
subst ancg’', an iy - f.einac, eous. . t |l e " prat e ous
Ubst ancae Tar e P RE AT B R b yb s TAGr 40 AaE  Sof)er b bBAEF
ant i bodifemm godetPdnat taamispddinged ¢alporrinsslafted ot xenaltranspbedied) .
20 Wen gde, subst -r&giiasf@”b [ s ehde deS JAEf;ekahl l,qnal

ant i body. \eﬁhen t % su stance&:&s bgp%ﬁgé{egﬁaloggﬁltlﬁg% f)ﬁll%tln}aﬁgl(é& %s' not only
nonlAuman mamfl-tdermeed , mshec heAaP £ amtRlbodiase utpinalalarndsd figin oW his

reconbi nanfe X LS LTREAG! @ﬂhaﬂﬁfeh\@ﬂ‘éi@ﬁith%eﬁf’m '}%g,tec*%‘i%%mséﬁgﬁgssive

&L
nmonocl onal anti bodi es, and human nonoclonal 25" anti bodi es. Wen
subst anc feCtaof R ¥peptndémmunosapPyges ivhadel tvadngnpsitesept faegppress

pol ypeptiing@ il d HOREPTIHR)c HiIAIMEBN S, chf U QR AAP RS esand chem cal ly
nodi fi ed pol ypeptides. Exanpl es of oligopeptides are peptides conprising 5
to 30 anino adlods JRYFErEMANL W otlet Bresgnaniifyadions areheni Sallavar f
i cation can ba)dgprasReEHeReNdLpEpe8i ¥ abh otk BHFﬁQ_@%%ipngrtm&,’ okO
increase half-life in blood in the case of admnistering in vivg, or to
i ncr eas @RV LBYETE TGRS Rt aFdroRd RGORP Y 1N L8&s & rapSHLFTteiH PR Phean

di gesti\@rddriCla ipdr@fiah aHBBLSY I 3kiONS:s St PR oo N RERbNERS ARG as
follows: (1 g Agol \élpeptlde conprising the whole or a portion of an |,
ext raceld uFapPStanse r BgVeRJofaral RFRAVERY ACF RABH R ypephfde LEERFAHEEAGRE he

whol e omeatiRaidd Gy fI1am eXiddace|ghada deedi@a 10, AldkclMtaa1@ he rabel.e or a
portion of a c nstané regl on of the i mupogl obulin heavy, chain; aor 5 (3% A
pol bepti de tH& Bi RASTTOCAREFRPLEXAARP ST PR " 1ol - PR IR &d\fs SSdbSTafites”
are DNAorfdNAr nmxk cheoheabbyreygsihesdgat: cOMRotRdSsugier€s s 1dNAt reeansnt DNA
usef ul as_ ar}ez%_nt its%nse (%ruq: Go risi ng a %arti.al DCE’Cl %(]):tai de seﬁggnce of
a DNA efrdodiffy THe CAb&Ve 916 A CENIPE 8F e PASPTPRANER SAFEEME L 20P PERB I CaPTy
nodi fi ed DNt beweof,, a portion thereof, or a tissue, said composition
,Jy comprising a substance having an activity to modulate signal
25 transduction mediated by AILIM, and a pharmaceutically acceptable
carrier.

(3) The pharmaceutical composition of (2), wherein said
immunosuppressive agent is one or more therapeutic agent(s) selected
from the group consisting of azathioprine, adrenocortical steroid,

30 cyclbsporin, mizoribine and tacrolimus (FK-506),. mycophenolate
mofetil, leflunomide, sirolimus, deoxyspergualin, FTY720, and CTLA4
drug. '

(4) The pharmaceutical. composition of any one of (1) to (3),
wherein said transplantation is allotransplantation.

35 (5) The pharmaceutical -composition of any one of (1) to (3),

wherein said transplantation is xenotransplantation.



t hat may be desi gned based on the DNA (cDNA or genom c DNA) encoding the
AlLI M. Specifically, the antisense DNA can inhibit the transcription of
DNA encoding AILIMinto nRNA, or the Branslation of the nRNA into a protein
by hybridizing to the DNA or RNA encoding 15 AILIM The phrase "parti al

nucl eoti de sequence" as referred to herein refers to a partial nucleotide
sequence conprising an arbitrary nunber of nucleotides in an arbitrary

region. Ap i nucl eot i de sequence includes 5. to 100 co cuti

nucl eot i des?ét)r@%r%bef@m%c?%tw J PRSI S n&&ye(?flled@%, r?Ps'rgr Opyg)f erably
5 to Shecensesaidvergac! eottitdes, ivand éearuokedpesf elahby, ob pandPeas.
consecutive cl.eoti.des. When the DNA is ,used an antisen ug, the
DNA sequencéjﬂga#lh%ep%%remn%%%ﬁiflf%jbcﬁ?r?peocfJi%oﬁércltafsiaﬁlyo%‘gr Ogo?gk%ﬁd% e

hal f - wheee2b §astdbtistye im bheodkihencbhee®NAcotsbadei tistesed to patients,
t o i ncrease i nt r.acyt opl asm c- nenbr ane .per bhility of _t , to

i g‘:’cr ease t héégggé%cf%%%é]a(?%% ls?a;]hcceomcﬁostlh loébs%gf?ﬁlpiyoﬁng Ogr g?? 35)@9 (9{ !

adm nwbeeeed BAAdi aubbtadicgessi wepoogansacebesi sabstadtéi cati ons i ncl ude,
for exanple h difi [ f p .bond, - a rjbo a __.

nucl eoti de, (%Leers%%akkrar%?‘teatc%f&tgr?&%t hgglgsgg%glgﬁd/dofr t(r?é 5%85%9% ?‘?\led

st rucpupéephagpovbi gohatiroei de Bhlechedi fremt goosp ofophbsphay eoHonds

include, fo viel 8d f e. oL . ho t. iester
bonds (D> ol jap Sepenotih ERAREA B8 s 19 o s AR A BE S SR ERbSY!

(19 ol i go), Pkt bylPEypsERdsgoneerepi Ming | gbp bdwds, Ehbspporsasndatfe &onds,
non- p S : pet hyl phonot hi oat e bonds, or conbi nati ons
theregg.ﬁpgé%[%lﬁ/g%?fFgg%?gnggfp*gﬂ?ﬁbose i ncl udes, for exanple, the o
conver si on &b @' £¥4 iy ard Inrsw tord ' coiomststiyiar itbeswholedpki sappohioh af (-
nucl eqi | f e o ersLo 55 pr cl r

2 ar oS R, B g, oo R ALk DR, CRRUEER Tindfe 2o P PPNOY LR TR B ug
conpr FePA§aARtparPiar aficteet ineuBeghehebinf haarrAckatodi agdt he above Al LIM
(1py ef er abl Ydhué'%bﬂhééﬁ‘&ide%h&@eﬂ&@y% ol fped RNA thereof, that may be
desi gned based on the RNA encoding the AlLIM. The antisense, RNA can

i nhibit the(}?anhts PHEER GV e IDRANERESFLRG AF LAY 1008 oo (AHRNAC 67F) t he

transyabk8Mnokat Bes g hBE0i 8 RN RLRLPrOYehELGLZT BErL L2 b, DNA. or, RNA
encoding AILIM The phrase "partial nucleotide sequence" as enpl oyed

herein, refé&ts tdhg ptaiaceiel et i gempegiches 181 ng'her edimpi 224y
nunbenoRipRYEL EREEESSs ITht AT LEafya | 320N rA Qﬁ@h‘i@hl@‘}%}‘(ﬁ%l‘l@@i§§<9uence
15 includes 5 to 1.00 consecutive nucl eotides, preferabiy 5 to.70 :
OhseEtTPYR Aucl eoti des, nore preferably 5 to 50 consecutive nucl eotides |,

and even norige prefsemablMvent0030 £00REHA MR NG| @94 dESercihenanbisepse
RNA s&g?ence can be chem aaél nmodi fied in part jn order to extend the
- . e

hal f P19 Pt o & SRR R SEOLFT AF REF U (DS aEPERERCCF T #r ease
t he i bhrakys ophasmt temrenbr ane perneability of the RNA, or to increase the
degradati on, resi stance or_the absoyption of arally adm nistered in
i geot 1 ve Q1T i ™ NI ELE (TIPS it A o di 97 cdfohs Stifibe (-
2iosembhse , adl y hbhostee  abnieywitiés @ise PNAfe2belxbsmd @smah " acelieratal |y
synt hnelgi zed conﬁ)ound" are (?n ar itrg%_%opgpo nd e$cl udi t he above DNA,

RNA and™pr ot ¥F nactorts” suba? dheestc T ettt af® vidi G2 D about 100 to
about 1000,“ArLIMSE hefseialvlentd onopoandablaveniaaionl ol B c ey gt orof

about 80 a nor.e f.er abl nol.egul ar ight of a t 30
RS R L AT R b R R T
abovesuxsfdse amcétcnbansfa pomeinoal (hafviagerity sfracporgpepid deturdtaion
genstyd uting Al L] hupap, Al ref by the V\/(E)(% or-a
portion of an ext rl\éa%%fﬁ‘f%r ér%ogl on Q% t'he pnocf{/)p’epﬁéégl)% Iggln’stl u ’|n{;' Al LI M
(1 tolmmmdl no 469 d8) may -BE36pt i | yB beldeemi nBoophesN- Resni ritasnraurd/ or
Ctergydps) 0b 8BS, AP N kmmunity, 13 (1), p.95, 2000; J. Exp. Med., 192 (1),
p.53, 2000; Eur. J. Immunol., 30(4), p.1040, 2000; Int. Immunol.,
12(1), p.51, 2000; Nature, 397(6716), p.263, 1999; GenBank Accession
35 Number: BAA82129 (human); BAA82128 (rat); BAA82127 (rat variant);

BAAB82126 (mouse)).



14 AILI M according to the present invention is a transnmenbrane nol ecul e
penetrating the cell nenbrane, conprising 1 or 2 polypeptide chains.
Herein, a "transmenbrane protein" neans%a protein that is 5 connected to
the cell nenbrane through a hydrophobic peptide region that penetrates the
i pid bilayer of the nenbrane once or several tinmes, and whose structure
i's, as a whole, conposed of three main reglons that is, an extracell ul ar

region, a trapsnenbrane regiLon cy, mc re S seen in many
receptors or gep Clagggc@r% g%ul@é tﬁfg‘h%:?“tor s%& %ﬁsrw&f‘eﬁﬁom a
consti t buesne&tdr reeapler, Drtoeldtisudlatennnd B £ vVas . al 2IPNONEr,, p051-ass5 A
honodi rr? het erodi mer or oligonmer coupled wth one or several chains

he

havi ng ame or different am no acid sequence(s). Here, an
.extracel | ul ZThise@IUIM neanslébecabdbké acos paratue,15vef . 30 partid a6716,

str tu anti-al i on) the_enti t ure of_the above-ne |ond
t ra#s:me ?glr%e 2t6r6c5tle‘clgére1&’ erJeToL{ t}ea’b5+??ré/f“§¥ftétaﬁ &9ER; rhexcﬁﬂlsﬁecfg eg
menbr anéapknesehBateokdsppl icathios Nhe Wrela eeialpeedbes, ointhena’egdmml of

h h
ﬁrererbﬁ ;ﬁg é'.%gg;% rce%trif‘g'lor%eg\i(on) anc(%%tdrqegl il c%( sT‘?i@C‘f n? ﬁ%‘EE‘g?JonY asm

fol | ow mgflewetpr ahgrreﬁmeameleegﬂ.en (cytopl asm c region). "A fusion

D e cLacdea b, Whe anoves  RLALAINACROLR SN0 L aNEs i B R Puded | O

polépeptl de conprising the ion o e extracer il ar Ton
poR\RsElfpetet idmbeavingithe a8ine @ch(qﬂceimcaeﬁ p EHJEI Ak oinlga chamaintia he

whol cdc iqf v f bul Lp4h
(o, prefer E%’F"gsﬁﬂné‘n Rt Ch R R R R R

pol ypepPraéenavilig @heOe&tp@bﬁmé&mme rl‘@gnlmg @ﬁlb,sltlemladdyatper sama afinde
const ankcs 80l ATEN LAG NERVYLGARA! N ] PELLGHLA % pr@iﬂr@buuﬁ

fusion 30 pol ypeptide of e extrace I'ar region o a regron
(Fc) of VRGFBAtEgSIREESY ‘@!ihetlhr@ PoAPLPYEAY EldnhbleddiladM Chzidonader tnmetd CH3

dongy n. fé@maﬂa‘:gg@eﬁﬁgk'ﬁc@é fcﬁ?m &nd gas gl syl alillérrgg mHﬁfudQ& {at
y human

AlLIMis preferable (preferab . The expression
portionthbf {RELEYAsPanthiegiiBHeBsien-i munogl obulin (1g) heavy chain" as

used herein ”Eéﬁ@lﬁhetﬁenékﬁf'éséﬁghOnh%lﬂc?esﬁgs{%gtPé‘le &lx‘émgarﬁlgréﬂﬁ%
i mmunogl obul i n _heavy chain H chain) 7 or a portion thereof .

i munogP 6k ?ﬁ%%% BRRR rﬁmﬁogf\ébw P hellongiresens anyestass h@m@lw

' subcl aS§ poﬁpeé Ei&é'ﬂé/vz.ﬁdﬂ%d AFYABOL DY ! d i et dides whdGh fuh96hie dRGS -
gA2) , I1gb, and IgE. Preferably

? q mwﬁﬁbaﬁcbm?ﬁesa Niy 156 ﬁ@eﬁmlv@@clqlsgapar&rlq@e&)ly péefegw/blthrf«m es

of partBCaJrhﬁ:ﬁd)yacQ.rdfg em&meebbaﬁugb@xgé@py&té@ Qfeltef&cpr e%e%ﬂ Memﬂea affd
man-derived | gGs Il g { 09@&3,

t hose belg 8 ;&1 : % i
| mrunogP8b¥PE Qes V%%%&éhag‘tlflﬁc?m%ls%lﬁ%n?‘?ﬁvw @ﬁlfsauwué aPhe ¥HRvsed

of two hloﬂrdbogpnéférgchlyCﬂh&lonso(é,m!:ﬂ@l i@ﬁd@ﬁ@éﬂ&c&a&&@b@@@@%ab@?VY to
chains (H cQal ns)g onne ted t ro gh d| ul fi de b %lrs]y bonds The
| i‘ght chaffi* '8 & HrgSSe agf ﬁ?nl i hélsn aﬂq an e RSRYL Raje

| i it chabsnteohsahhy ltegl csran(eCLl):.o]TdS‘:@.éwJavyrcbarﬂles a@nm&GCb@Iy;Bé‘;ﬁtJhEeavy

chain v 5&1}%‘9.{3111 and %he hear&é( ain constantire ioné 15 The

heavy chain Cons regl On TS ToRPILEU D 20N Lot RS- AAVI TP %%o acid
sequences unlmsabeacahud:hass (defetighg, bgA ndefdiamdofHnimndcedeltan

' SUbC| asﬁe(égﬁeveg%c’.‘ceg&?ng a@cg 1&19&3641.’1s1.|1acc’16‘|rfletat%jdI QEA‘xngrimental Medicine:

: SUPPLEMENT, “Handbook of Genetic Engineering” (1992), etc.).

30 _ Examples are synthetic oligonucleotide site-directed
mutagenesis (gapped duplex method) , point mutagenesis by which a point
mutation is introduced at random by treatment with nitrite or sulfite,
the method by which a deletion mutant is prepared with Bal3l enzyme
and so on, cassette mutagenesis, linker scanning method,

35 misincorporation method, mismatch primer method, DNA segment

synthesis method, etc.



The heavy chain of I1gG ( I1gd , Ig& , 1g&G , and 1g&4) is conposed 20 of
VH, CHl1 domain, hinge region, CH2 domain, and CH3 domain in this order from
the N-terminus. Sinmlarly, the heavyléhain of 1gd@ is conposed of VH Cyll
dormai n, hinge region, Cyl2 domain, and Cyl3 domain in this order fromthe N
r termnus . The heavy chain of 1g& is conposed of VH Cy21 domein, hinge
" 25 region, Cyz2 domain , and Cy23 domain in this o rder fromthe
N-term nus . The heavy chain of 1gG3 is conposed of VH, Cy31l domain, hinge
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human- der i ved lq}@r%&tr he fusion pol ypeptide nentioned ove has the
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t he i munogl obul i n fragnent, because the fusion pol ypeptide of the present

i nverfi bAIFRES 1S phFIRRFA oRURL @B Re BRed} egi on (for exanpl e 35 Fc) of an

I mmunogl obuthé seeh ascytG RS MRRE | pRet MR EHM bdsiOncpabkige. by
Mor eover. since various .anti bodi es agai nst the Fc, of 17 var
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) is e ed in pept.i de ncl uded i
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t hat dohddsciyooRihé Mt itheldiee st & netena ijpor Bpéﬁlﬁicalpplnyépepi b dey tookdxte Si ng

a known nol ecul e gal l B7 7 G50 or i is a.li dthat
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Cytokines produced by T cells of the Thl type include IFN-Y,

35 IL-2, TNF, IL-3, and cytokines produced by T cells of Th2 type include

IL-3, IL-4, IL-5, IL-10, and TNF (Cell, Vol.30, No.9, pp.343-346,



10 pp. 1653-1657, 2000; Curr. Biol., Vol.10 No 6, pp..333-336, 2000).
Preferably, the polypeptide is a polypeﬁﬁlde conprising the whole or a
portion of an extracellular region of tfte above | i gands (B7h, B7RP-1, G.50,
LI COS), or a fusion pol ypeptide conprising the polypeptide and the whol e or
a portion of the constant region of 15 imuno. gl obulin heavy chain
(preferably human i mmunogl obulin) . Here, the expressions "extracellular
regi on" 13g¢)" constant region of inmnoglobulin heavy chain" have the same
meani ngs_as. nentioned above. The pol ypeptides, portions of the polypeptide
(fragment) , Ehel ﬁugmbn“pebypepcadesmnemsednednabﬂme paesbetpnﬁdunﬂdxnot
~only bysﬁ@c£€98g?i9@9héﬁﬂ%éaQﬂﬁﬁ&@@% lg%%lfqgg ghlg% %éa

met hod known in the art suc heti ea nthe rehst el
cul t ur etEERRGHCLEPN e 4R HYMREIREH "t h@m@oxforeTlseeCaﬁur:bd)diy “a)fsul:lrmtamment
inventi gpv¢al He 24 pa ? ki sar r | onal  anti body
agai nst ngnngllan AILﬁ%ﬁég l%ﬁ?%%ﬁﬁ%%? Qgge gfggFogh%ﬁa %@pﬁﬁﬁSlQﬁj
above, 8Rd1pr Feitabizhibibise preduchithodya CSipEﬁquece}{IA/IthM’rea}amerécmdw is
an antibaglyshavi Ry actjvity 4 4./ & er at LI Myexpressi ng
cells by blndlng to AILIM or Fb%iﬁh?gQOEggo ﬁé |oné é% é%erongy o%%

i nt er | e8KEAL4CHYL BY-RF ePAF &% pr BB T Y e$ W8S tanr@righ binding to AILIM The
anti bodi es OfHéf@err %%%néxﬂaf'é@é‘iéﬁ“sQ%atietPéﬁH&@J:tf@ﬂ'n%%a%@@%?l

i muni zi n% mammal s such as mce, rats, hansters, guinea pigs , |ts
1

wi th? an™§ ?g%%ﬂfﬁﬂcﬁréélsé’éﬁq@%éhﬁpaghcéﬂw keading fesa Fhﬁﬁ@ec@fl@y
etc.) epnéﬁeeyﬁe ﬁthWéoztILm—@zEﬁe@éEu%% éé‘l’ﬁé‘tdé)gbrfﬂé}i‘siw\f@@)ﬁ i
o0 overexpress AlLIMon the ace

usi ng g gb nant _DNA t echnol o SO as
thereof 03 PYHRPLFHeEpLes gl %o%%%ﬂrhgc%llmolo#quetmv@q@maf@m ot

fusi on PeLyPeRhiades vaemph ¢ BE11Be AddMaa y&)@@%ﬁ%@%ﬁﬂ%ﬁ%&&%dd&eﬂr
region of AILIM The antibodies of the present invention also include

chi neri 2 aAfPHOEREYS SREPRIARANT o A FSRFRES YU Toted anti bodi es) t hat

5 aan be produnes shysr-aaerbi oamth DAL HE G0l HaYE 1 &Nd n'tBULBY, Hd iR o hat
can be %r oduced ,l,15|ré§ human anti body- g roduci ng transgenl c ani mal s.

Monoc! oR3PS BAT Bodtes # nctUyePth @S sot ype of 19gG |1 gM

| gA, IgD or BExpmplegG of |'gdtse ifafenabl Qubi@aﬁc@@*’y(éJr@"'aJchéintﬂoQ.Q.dJ\wl(r@nt' S
era) or nocl ﬁel ant i bco_] é Gan be roducled by known rTg t hods. Nanely
mamal |, 510 "a ABGLBOIFES, hRRYETLORAA nedPptBOtEBbi t mo@é’tCloﬂ’ég}

pi g, goamtl}im))alses Owrcpsmttmnﬂmjﬂa :zwrejce]rca{Hy arft iBYtSiRas)rat, hanster, guinea
plg or rabblvs

for exanpl an antj gen _nenti one above
B 29 B cung dings shITNEGed OF SXEIPLBoalt UL EF sitmd St d e lopal
obt ai neghf rlopdly he Wshemumhebd;abmeahéecnm tahaoaabrmhamamﬂmmdiged:.t lim caddietsi on,

nonocl e rod ced as_f id s are pre ar ed from
the anti g dy- p# cﬁﬁlgnﬂce LﬁIaoldene 6[}ﬂr¥qncel g%iqnﬁln%rs{g) 9 i S 3°20
~ny. el orﬁah%el Ifo likat ngr e mortﬂ@pame ofchpnmachlcl ngmen ohoa bodiaetibbdd es,

hybr i dor@se @ £ £{0 | QU ugj t nQglP nti bodi,es

showi ng a specific ailﬁin%§to ?ﬁ: %tqL Caelnn&l?sgﬁeggr %l%m"r&%fnﬁ%nélotnﬁcmnal I

ar 89scrathdPdigifeci f| cally, a nonocl onal anti body can be produced as

follows . 25 yarughgad S e ll%e&‘;ﬁ%ﬂg:ge 14dY 3 etCEhQQu&és'{YPé?% 111G gAce

or several tines an antigen mentio € as an inmunogen, necessary,
with FrRUNPEP Edafrant podpentideousl9ligopennidel arfspgrientsay enduskpn

throughdigdaiead, Mg i Ahsapesi1pngall ¥ Lat Bo@gﬂeﬁtgg%“ ”%?H abPy°%0 a

specifically a nouse, rat, hanster, gui neae{])l g,
mouse, TGtICRFPHARS 8F e HaRNIFEHgORPEEaABgENES %ﬂwamnowﬂéﬁw pdeserablyo

praduces aptichadlies sdensveds themsanothss; ﬁrﬁé@iorﬁegﬂ pSdds 1483 8eBkaARYSe
pr oduci g hunan anti body nenti oned bel ow). Usually,
various purposés, for example, to increase half-life in blood in
the case of administering in vivo, or to lqcrease tolerance.agalnst
degradation, or increase absorption in the digestive tract in oral
administrations.
35 Examples of polypeptides are as follows:

(1) Apolypeptide comprising the whole or a portion of an extracellular



i mruni zations are performed once to four tinmes every one to fourteen days
after the first inmmunization. Antibody-producing cells are 35 obtained from
the mamal so immuni zed in about onel£o five days after the |ast

i mmuni zation . The frequency and interval of inmrunizations 19 can be
appropriately arranged dependi ng on, for exanple, the property of the

. 1 mmunogen used Hybri domas that secrete a nonocl onal antibody can be

prepar ed, b e 9§£ﬂ8d of Kohler and MIstein (Nature, Vol.256, pp.495-497
5 (19?%?}0 b§ di fi ed method thereof. Namely, hybridonas are prepared
by fusp ngAalﬂtusbpdypmgguptmgecebtn@rﬁemhgl ned WwhodeSplrean,pdytpdh nflesn bone

marrow, or tonsjil obtained_fr non as_ nenti.oned
aboveeXEF%?%fg‘bi?r & SR T P\/ﬁ?'tlﬁﬂa 5%%? 85ta£’|9r§d‘f°5‘a?1€ 2oy Btoduci ng
abi | i tygivhi ch ane dmmhne@léb@nin1we@vpfem&&ﬂy,oﬁ mamal such as a nobuse,
rat, | nea_pi h bbi or nore preferably, a nouse,
rg’[, 28 hE et feertis nﬁ%{a‘% st d&md myel oma P3/ X63- AG8. 653 (653),
P3 /NSI | 1EAgdpled NS J:‘rbon, D HeXZchgdis. substaR3Wk”) areSPRA/, RNAglahd Sp2
& %l PAI tgoé‘ or BW 47 rat-derived nyel ona
210Rc‘?%e §ealhy SPptheshERANCHEPPYRY nyel oma U-266ARL, GML500- 6TG Al- 2,
UC729- 6, CHMAECR, “DNRT1, meanCEMDNES caafbe usedaas amtmysasirmm poA cddfdg
fusi on. bri domas prod cin | onal anti badi e ne
Cultlv?arflw hn%“éao tla nuglegﬁpﬁg Sequence o e eE?N}G% od:.%r;r{j%g ‘g:c?e

nmeasuri ng

for crotiter
tie r eabEMvmzyefﬁra;mJe/ duintaur aI3dper, nat a:ritemzrca/ﬂtlély ;qun f\MadchNBOtlmeymwﬂorra
gr owt ’En% ﬁi;i%r Vﬁ@s lgﬂehhﬁaéé'gu&?%% HRgd éﬁ’t&At Kzﬁkg?ﬁﬁ&éi@&ed
above enzyne |nnunoas ay suc an

I\/bnoctbeaIAHrilM’bodl &emfzmlﬁxyodutled famgrhseypisE dDNﬁs dan cdinhilvatti nghe he ( |
hybri QchwPﬂ&{l}Oo?rwﬂ ¥h¥8d%xg§tAf‘ﬁII‘4nlﬁ@ AREAL €5: 28n L UhthOla i dipuse,

rat, guinea prg ter ferably a house or rat

pr ef epabtlye mANe indiodai pod e imdut h&banmbodgegoftmm\ﬁe oreBYAL $m@0@mq ure
super pag apt  or ascites fluid of a manmal . Cultivating hybridomas in vitro
can be perforned depending on, e.g., the property of cells to be cultured,
t he object Biie maﬁmdyar?,@aému@oma sgsueond"t £ o Ifr ndtk touh exe En

met hode £ DY 5 US) NG KRQWA QUL 1l o0f B dbAe A e AWt 1 0NL L lac:%%) yghd £ om

known basal medfa for grow ng, naintaining, and storing the hybridornas to
pr odues nsHEE tdiEs AntahadPeETRRYIIRIIAN t uPP3THEh teote%ﬁoqﬂ@ée%@e basal

medi a:.ﬂ&fu!i@!" al Eéumo@on&@ﬁ'éé@&t% MRAL2e8HEA32 %%:é‘iaéﬂﬂl nedigdem 70

153 medium or | ow cal ci um concentrati on MEM medi um_and hi gh cal ci um
@ShceRPREEFBALHR I GRIC EAeMODBPES nBarbaTablyo MEMNedPuntoms REM HERi um

RPM 1§é@1g8éw&- ASHE4 &bl umo . RRJHRAIWTy , The basal 3pedignsasueond ain,
for exa sera hor nones, cytoklnes and/ or vari ous i norgani c or organic

subst BRE §°Hé§%ﬁd|ng on .the

When the DNA is used as an antisense DNA drug, the DNA sequence

can be chemically modified in part in order to extend the half-life CP;

25 (stability) in blood when the DNA is administered to patients, to
increase the intracytoplasmic—membréne permeability of the DNA, or
to increase the degradation resistance or the absorption of orally
administered DNA in the digestive organs. Chemical modifications
include, for example, the modification of a phosphate bond, a ribose,

30 a nucleotide, the sugar moiety, and the 3' end and/or the 5' end in
the structure of an‘oligonucleotide DNA.

Modifications of phosphate bonds include, for example, the
conversion of one or more bonds to phosphodiester bonds (D-oligo),
phosphorothicate bonds, phosphorodithioate bonds (S-oligo), methyl

35 phosphonate (MP-o0ligo) bonds, phtsphoroamidate bonds, non-phosphate

bonds or methyl phosphonothiocate bonds, or combinations thereof.



obj ective. 5 Mnoclonal antibodies can be isolated and. purified fromthe
cul ture supernatant or ascites fluid nentioned above by saturated amoni um
sul fate precipitation, euglobulin precipitation nmethod, caproic acid
met hod, caprylic acid nmethod, ion exchange chromatography (DEAE or DE52),
and affinity chromatography using an 10 anti-i nmunogl obulin colum or a
protein A colum. A "reconbinant chineric nonoclonal antibody" is a
nonocl onal , . i r-epar LG .engineering, .an peci f i L y~neans
o chi e R B R L P ekl o O E SR EPA LG T
- whose vari-dBleroedboss ar e 'deér-imethyflrmiiosme .i nHodd i obtilon of aandSleohideinman
mamal  (; r at a tc.) _an . const ant. I r rived
from hur%arﬁ[r%liﬁl%%hogf?)guIrgl%zné%%egbnéc%naent g?é\g?‘ﬁﬁl%@r iscsloed%f %%%Fﬁﬁ%ﬁrgcg% Jf
i mmunogl2otetiineakdes iave -ami no aci d sequence unique to each isotype such as
lgG &€lgd, Ig | 9G3yyA 9G4, | g g , d.lLg st@gt i on
of the recont_)?%gﬁt' 20 CPL_i m%ﬁgsmn%%%}}oﬁgﬁkg%ti%&d?hc%nggg?rﬁ?ﬂ% 0 u‘%g%é :
i Mmunoglcepwrilg 1bel driRp ity 3 b nawg)l sodddgpecae et @b RyRNA terigp i ngd ideagpove
region qfrrh L8962 ¢ W IRE G 1FRAC! 80 J’P% u r
exanpl e, as W?gv\s. ﬁlee%l ess to say, 't %ea%)rrl%g%%tl %@%qogﬁgogﬁ%%?’ed
25 t her é@¢t Nayolxe/ temignedi hesed AbnsbEoFAIA antdasidg cre bRI bi¥par ethe
ref erring «iQ RxReRARNAL niYedi ¢i 16 PYRELE 0 hebpyARNl0 ;
and_ Exam ned Publ i shed Jagan'ese'Patent App |caqt3|non No -, ?Jppﬁgdl}l&%gﬁ?_g%%%.
Nankfy, imtodeiN e oprdpriteansy-aspenadi hiemPata ingoteher3be DM byehebf &l gehey
encodi ng ot ke CORA 3Rt RKRJBRoGfinl @Ralf), obtained froma DNA encoding human
i mmunogl obul i n downst ream of active VH genes (rearranged VDJ gene encodi ng

“the variabl e FB§i BRTdfe H BREFhIL B HEIRIL IS SRWSORE "eRE0BPRGOYCHDIRES 1N,

- monocl oRalf eaRt i HadPs #1150l 125861 E6 TN B KRIGUAARR RURdhkicd gy ERe MAUSS APResbonal
anti body, and the CL gene 35 (C gene encodi ng the constant region of L

chai n) G5t BRFERPS AT 4 TORA SERIGHATY REFRAR | mAURBEF bbb JGavit saaerce

actiye Vhcgeaes 5 2io(rnem rasgsdcydigenaueneedingst he arddtie, regivon. of L
chain) obtained . froma DNA encoding a nouse nonocl onal antibody isol ated
from hy GPREEREELVAL o ERESS BB et r PESAPFRRLENt ° ve@ or 0 ncaRsecutive

expr essinblce egRAAek, 4t bowathdie bEapstas 1y B0 estcRddutiiidntiBeeSt ides.
expression vegtor, and then by cultivating the transformnts. Specifically,

DNAs are first BxAPatITr T ol FERENEN6eR onal ChaR Body. Brodidisfytn part
hybr i domfsobcyef he ?sua:hd rfB{ehﬁd(Ji fdﬂ_ggétﬁ?bmblbh v ﬁnéi m;g il’se§@mi.ﬁ1$@élred
enz S or_exanple, EcoRl and H ndlIl), electrqphorese using, for,
ol o coPae EEEE o B L A B T S GstTDR e BPOTERPOLIN ¢ or
an el ecbifopioREReged iine rdaaianede degiragxaipher ad idraidu di umeabslosd et iamnd
phot ogr aphed he gel, i.s.qgiven m r positiaons, .washed twice wth water,
Pnd soaPld Prasis Rt {BsFeRs RN 28 ShERS e gBrorE S oaket TIGTD
4 N NaOHosdlfatrtmnoherid@l ndautasi ddt igerd Iseicht abrtings e e tDEAPlar €o the
transfer t L r for 4 hours by the usual nmethod. The filter is
re__covergéggﬁdg\?\géﬁghg?wljégw th 2x SSC. After the filter is sufficiently
dri2d, it is Bakwplas BT f'er 8hemdgrilyAfsertlpakizey tdegpfounder mget r@at ed
with 0.1.%;85¢.0. 12 t 3 ' : e b ) I

SSd/ 0. l%rél%)g. %I'ge ?/ ?nﬁ!t;)g?aoﬁtg g?ﬁégﬁgsg??eggégém? Ig% QR %%e%%%r?g?ggﬁ%ﬁe%g
sol uti oAubPAtanpeast hevbag at medechopr3wesgat holirgbonext 00 3zP-2hbpet eHOQ? obe
DNA andoa hybti dhzakleBn$9! Yt EBRpBLRAAHES Y Oa tAS1 beg1 2R, & St edr Al &BC
about 12 hours. %fter hyb?i di zat |pon, tﬁe fril(lt;t%r I's washed uﬁ%gr an

appr opr L8Peteapborbnélhi r anfonoreeneefonabbperatleeulandve gt (¢Hrabout
exadpl e108 ¥o028pS98 Bgol o SDS, roomtenperature, 10 mnutes) . The filter
.is put into a plastic bag with a small_volume of 2 x SSC and subjected to
aut or adi ogr aphy® &%t "PRé YP&E titd el ehPetids®adry ShEelr V! itr cdndhvsrhrir
encodi ngstbshahbe 8nthebnshal Ot BoUS e rARGREhENAbrant it dddemid £1i-ed
by Southern blotting 30_nentioned above. The region COTTPI’I sing the
identingasﬁﬁﬁPF+%§nﬁﬁ¥IM (preferably human AILIM), preferably the whole

or a portion of an extracellular region of the polypeptide
35 constituting AILIM (1 to 5 amino acids may be optionally added into

the N-terminus and/or C-terminus of the region).



is fractioned by sucrose density gradient centrifugation and inserted into
a phage vector (for exanple, Charon 4A, Charon 28, 7~EMBL3, and ~. EMBL4).
E. coli (for exanple LE392 and NVb39)l4 s transforned with the phage vector
to generate a genomc library. The genomic library 35 is screened by a

pl ague hyrbridization techni que such as the Benton-Davis nethod (Science,
Vol. 196, pp.180-182 (1977)) using 22 appropriate probes (H chain J gene,
L chain (K)_J gene, etc, ) to obtain positive clones conprising rearranged
VDJ gene or® ﬂéeﬁ%cowl%kmgtlaer@éﬁ%@.b%vmbl%dlae%etmmﬁm@n@we |
nucl embi deusequancs Hfi denel anesy d, f whetherygenes
conpri sing the desired, d51 rearranggghs/hﬂ(gv&%ﬁ%%ln%ﬁ@\/{f@35% gen%@lhave
been SB?égﬁed Separ at el y, human CH gene and human CL gene used for

chl rrerl Zatllq)élr@:{@ i §ol“%traellsm'éﬂﬂbr@ﬁéﬁrﬂx%témﬁﬂ Re &id MBT G RRLKDAGY (M { h
L&CrrLa ﬁ 1 S.pr oduced gene is isolated as a CH gene, and CK gene as
a g8 mB‘@

BeCHRESER §e&&n FapeaEREP IR AYNGRRAOGEFORERLIBE | FeFEAY Wit h

nousetﬁéy|pgﬁéeraﬂésn@MéelﬂﬁiﬁeBﬁlaﬁ@fr6§p@BQ'ﬁéhﬁﬁhﬁ%”@%bé)%rEE%V%EHﬁj
human_CK gene wgﬁectl vel t aki ng advantage of the high

homo! bgYeBet WR&n EenﬁEF‘é%JF‘ﬂ BquahcasWiel ?hec?@%%eqln%nﬁglf%qulrﬂ gene

and theghurmn tmrawrtagj (33u|dxltrgl%féﬂlu$ﬁ&€|rfe'gfi@h| Ya EPhémaaneats d sing
hunan C%f a an 15 enhancer region are i sol ated from human Char on

4A HaBT i C TISO5 PRy 2BECREFD VB flary rﬁﬁei?f@?smmc?hbml)fa%r

mnpmeleusmg asaldqb AHitrdhishreBaithn of ba@&emh @Bng{:ge@téglééc}ﬁ Rrceptint |

Acad. Sci ., USA,_ . Vol. 75 eé)‘ggc4709 4713 g 978)b)aand a 6.8 kb EcoRl fragrrent of
Va1

cl one® VESTO EBFSécel\ﬁ&?]f Qds dron g8 B‘ﬁoﬁﬂ}eﬁ?g‘?ﬁ%cam)er as(.

pr obesr d>h1@dtder|®asmp:t@d eXenpbee aftesvéatapnchieind heppi@cyie LA isr 7
di- ges&fg g\%érrlltHargd an(? fracti on?d. by agarose gel electrophoresis, a 5.9
kb fragnent=is THsartdaFntoTre¥88 %hd then human Cyl gene is isolated with
t he probes Herg | amed edinaee 1Us1 liang na@tim"vmega@ethemmla ¥t gegtertidiinan

ge CL 25 ene ai ned, a akln ,Lhe rom)ter region
glr_?’d eﬁ andet :rleaghirr%nncl {0 Sondid 31;5?1 5ﬁglﬁﬂﬁaﬁ?§$‘§eﬁ% Eel?‘l Breeyre of
downsth@abpmumenvmogedam@m&pgeluemsmermetm@@admmatgﬁamﬁme VL -
gene ip expressi vect or such t . Qr, PSYZneg Wi t ap pri ate
restr%c%lgo%%enz n%: af(r)lghﬁl\ﬁefn'grssg b)a/f? hsc\éhegﬁéﬁorr‘?@t’hé MFA"E K “ﬁ'éog
chirnerie mn@sormefmtm mg@meif\utm @(argﬁnmnkarmemcumtéﬂm g@nﬂlﬁdﬁn@m CL
gene gan Ay S he sanE. expression vector, or jnto
di fferent g)%oﬁlegg?%%ggg%fté& %%qne%%m%é%%el Serted 2’%&“&5?% v?ecat (s)
©Rus W%pﬁ@@ﬁom exiatindutadthet cyrpelemsas fididiowdmgndthepriochrenantinaiedi es,

for S’f@énfégar ells or SP210 cells by the protoplast fusion
nmet hod DEAF %t ran nmet ho crg)l ci um phosphate nethod, or el ectroporation

23 met hod. “Phefusiomms makvmans iafed sovalantsdl by e iakatieng' Rup YeEidiareous
cont aj ju ¥k e O Uge £08 T §SRARAIGRY ptdie}&:p&f&ég d dé%f gﬁ@%h@%%@d I nto
g desi

t he expression vector and, then producl: chinmeric
monodUHE Ot § et e tarac b Hiare i e B Test F el Rehi vt drorspisdridiut ing ("

apt i hodies @@m@m@m&{a@lmz\tﬂmgl aﬂee“%ﬂgema‘i@nér% Mﬁwyoﬂort%um ng

cells thus screened humani zed nonocl onal anti body (CDR-grafted

ant i FEHHEAN HE SERETPESHIMRURPGERR T bR iNeay hshadRo AT - % ¢ HRERP b &iadd by

genetig) ‘engPiediira® 181 d thRe Eulslieal Ink IRRRPY i URBRl 2o iHNQL 16l rakld body
10 eraln %\Hgortl on or the whol e of the_conplenentarity-determ ning

[ egi TR i e T PIEGRRE BLOTHATS &P F bR o the constant
corrpl:esmmxabftm@ei BHOTNYRG ERFLANS rAf pghelbﬁpgfyﬁrpr%@e&a&ﬁga 08 flusQ@na

nocI nal %km!'ee f an non- human (nmouse, _rat ham;ter etc .
gﬁ‘éﬁﬂ oFxFﬁécﬁéfLFéBFerF%PBnogr%l%@flﬁ‘/récéi F rs@ion (Fo)
_of human IgG heavy chain comprising a hinge region, Cy2 domain and
Cu3 domain. As an IgG, IgGl is preferable, and as AILIM, human, mouse,
or rat AILIM is preferable (preferably human).
The expression “the whole or a portion of the constant region
35 of immunoglobulin (Ig) heavy chain” as used herein means the constant

region or the Fc region of human-derived immunoglobulin heavy chain



15 the framework regions of the variable region from human i munogl obul i n,
and the constant region is derived froma constant region from

human- deri ved i mmunogl obul i n, The conplirent arity-determ ning regi ons of

t he hypervariable region exists in.the hypervariable region in the variable
region of 20 an anti body and neans three regions which directly and

conpl enentary binds toan antigen (conpl enentarity-determ ning

resi dues, CDRI CQRZ and . _The framework regions Qf the variahle region
mean fourt CotpatatiVel y €8ﬁgé?9e5‘%?§§f° ns FY¥fn rgg'é’ﬁuq&é’wﬁ?tnre%na%}‘
t;% weEn imﬁlmm@ﬂm;agm?@mql jafcjhw-aigx glﬁhﬁiaﬁ@i a@gis@?u(afsrsalrres\@'é&i Eﬁ;% BDY ON,
: : an ._In ot her rds, _a_humani zed. nopocl onal anti body
neans 'It:%gfte - Pgﬁogﬂl?hlen?]eﬁfeo%?%é%?céﬁg%'pB?(tq’éorF%qyt REWAEFE) of L9Me
conpl engntrar i(TyAdeted MgRAg Tei,088d0igk he Hyyremeaanigblaer egheno®ioBulin
- non-human -deriy | ona i bod ave, been replaced 30 wt
theiér1 corr g?ggﬁfoq%g Fgggog&g&f’ e%g?é?i)moar ﬁgﬂane‘”‘r’fﬁ’ﬂlﬁo@ 85u??ﬁ?lei*ﬁﬁgrfy

const antpredgirab leder inmewhdg oovbuuires) bfmutiog| erelsien thasnaen ahdmo aael dthose

ToA 1 0B An P o RE e e R e aRaR SFI5hu hee 2 BSRanob okaF Bt | body

in the presenfiminauegfpbnltanhbs &hatsBapédosthuoauraimunbygl bbulhhchef omngi ng

to any i .yRe ... Prefearabl it onst ant . regi on_of _human_|1 gG _The

v amewor s el seursEefl 88 ¥ug' hondiapaRetToheoERr EBa I PorthnRah and o

i Mmihog hcoledicigeusr beasy phzinsulfrdhaiigi teew cAnhecwhedzetdropgbcdidmal fide
anti bod _Rr , f QER: f.ql | . edl-e to, , e
product %8?11%%13%%0% PgHﬁg?'l |1%1{ef gl(y} ﬁcel'lragl%o.l%Fg(r%\q%fas% g,f gﬁreegéﬁglxn%}ﬁl%]m
humani z&@ tigdel sraioant Vibodyrddahievédohtoghabunseompnant onediemt (hody Taam be

prepare : LCs rﬂl?&f referrl i e

Tr ansl agie%%yggﬂﬁ%?eﬁﬁgﬁ ona écggybﬁ it?g)t ?%EO?J%’R%?%ED%}J}D%%@BS(V%&%% A
Sho 10 6he2be8yy. cRaddl gongtantasegdns rbuwse H chain CDR gene and at | east
onejgouse L chgkn gQr%;g i 5O ip t chai re
i sol at edf rom E%r ihdo _seggé{éué?ﬁgjeﬁgﬁsggﬂ%ﬁ%c %ng?ﬁén?{;%ogg, Q%nd %ﬁrr%%n%

' chai n g8A¥iagcading atid aparencesiwrstextoptadiurdasd dhabn TWR IgA, IgD,

correspapd RgEh 0 rRUsa-H €hai io ab angd. hu L hali

gene encodi ngEt)hg whol & rggiﬂggagg?ég?a%ngﬁg%’cﬁgléﬁ'c%ll?gco r%’sp%??%i?hgél?%
nouse LIGRal)n CDR nentioned above are isolated from human i mmunogl obul i n

genes. The nogge Hé&kyahﬁa@%fg@a@s(ﬁﬁg@ln,dzghg,Fw{w, Enehadda 98Recdido S

isolated are operably inserted into an appropriate vector so that 20 they
carfbe 8)§p?’éss(g‘t}. der@ifar PynIehESHDRRe Ea% AN ICDR 3G EfsiomAtnt He Hrkian L
chai n geras)y @&remopeeaktyekmsented into anot her appropriate vector so that
they can be expressed. Alternatively, the nouse H chain CDR gene(s)/human H
chai n genes) aABHBESE. EhemgavicoRagemt (9F 1/ HuramPesef i hVyert L(d9mekh, be
oper abl Mih@éeﬁ:bg@ohﬂt@yﬂzhao%éiﬁ@”&né?(@ﬁgs&b&%i&&e@ho!&hﬁ.@ 8RAEXPELSRI Phe N
manner. Host cells are transformed with the expression vector thus prepared
to obt aFRTBLEHS or P f82BY sttt gt Hisimn i 8 SPTRATGE B8Rl - &t oAy inpyiinge
cul2g vatkkggohhect; b ansfamTaahS cya3 dRudiedi AW 3ederonash enal nardihodys | s
obt ai neﬂﬁfﬁr omthe cul ture_supernatant. 30 The "human nonocl onal anti pody”

is an i n%%?‘é%LﬁkiarH REWRFEH Th&ommases P&V on§TeorioMmasngn tREeVER :it e
and constndomadingnanll ¢f;Ghabmaianint tieiyastddd & rnd thenst askmifgson e L

chain cpnstituting t Lmmunaogl obul i re derived fr.omgenes encodin man
Cmunogranar: ha M ek R S aRRa o B el By e RER G e
ant i bodgipmean, bengr opiicedmbynwehl tkheworadetrhddsm the Exasphénusn the sanme
Way; As The heavy chain of IgA is composed of Vy, Cl domain, hinge region,

Ca2 domain, and Ca3 domain in thié order from the N-terminus.
Similarly, the heavy chain of IgAl is composed of Vg, C0;1 domain,

hinge region, Co;2 domain, and C0;3 domain in this order from the

N-terminus. The heavy chain of IgA2 is composed of Vg, CC.l domain,

35 hinge region, C0;2 domain, and C0;3 domain in this order from the
N-terminus.



25 the production nethod of polyclonal or nonoclonal antibodies nentioned
above by i muni zing, with an antigen, a transgenic ani mal prepared by
integrating at |east a human i nmunogllébul in gene into the gene | ocus of a
non- human mamual such as a nouse. 5 For exanple, a transgenic nouse
produci ng human anti bodies is prepared by the nmethods described in Nature
Genetics , Vol . 7, pp . 13-21 (1994); Nature Cenetics, Vol.1l5, pp.146-156
(1997); JP-WA Hei 4-504365 ; JP-WA Hei 7-509137 ; Ni kkei Sci ence, No 6 ,
pp . 40-50T}e hegxy chagyoaf BEBss qumesed ¥ Vi36D1 ¢onass, 8599e199a)on and
IP- WA abkdid0 B3 P0RB%ordy add] tian, Aoty Rvel aned, feghni que f or
produci ng a human-deri ve protein fron1 a transgenlc cow or pig
can al so beTkp plepgd ¢ kkoif Sal discepmpps F8-EAV{ AGHI |donaigy) Fu2 Tdematn ase
portt@gl i a'&trtl'db@gx d@r§a£‘1§%§h 't'ﬂltshgrﬁéﬁsl;efgm lad RV(EQE}nQRugegﬂé k?%

p rt|aI %lon of nonocl onal ant dy as nmentioned above. It specifically
ans™ g?Zre‘FJa‘Bn a?:a%eeIFle‘v]ég‘Faﬁ%A 3rdgtEnt of antibody) , sFv, dsFv
(di sul i de 8h@blkivgeh b o ¢ in.
Ther Patents Vol §,e sz%%dAbC(’%‘Eg%%g%%W? E @I‘%I{?ng #%mﬂ " Fab
" %é%@&@ucéadbﬁ‘;ﬁ% AemeiAglE rﬁhﬁfo@lrél?ﬁl from rﬁi‘fﬁ)@l‘@ﬁéml@mﬁl pady)avg th a
prot eﬁsehsn@é ﬁégp@@sa@ sa6h papai §G , angh "eans Bgb ant i body fragnent
he |nnunoglob in near the disulfide bonds in the

gener at ed est i PE
hi nge regi o "ﬁ‘g‘ Erwe8R tackr R tehe thib PRPGHEI nd t. TPl exund
napai a slf@ldesy I Ig&emﬁimans Dile tihey @fd Ot 15!l diﬂ@lbﬁ@l%dﬁué hex 1d 1108y ragi ons

exi st{_)lag het ween each, of enerat t wo honol ogous

ns

ant i body "FAZGERI & Hh\ﬁ/ﬁiec %Hlﬁu?ﬁég % ’Eln%‘Ft\F‘ S(RREANYVH AR e
rfegl oty @Gﬂe&té Ltwbghamcmﬁgb&)ﬁt Faggl oa)nI wam&lhara Mechaj rttfaﬁagnief&gmnmosed;
of VH (H ¢ aln_yapl a gi pn) an ) ' region in the nst ant
regi o SO ¢h ?ny 3%n§ ég%oh%eE?%He§¥g¥hEérgE§tggﬁgﬁthﬁéﬁl CPﬁ&b&bh a
dlsuldlm@lbD@d b&adh ehdsucle tFw, homowbgohs tant hbady obbagmerdsry scieald ed

b' cl eave G.,downst r eam of e disulfide,b s.in the
ﬁ%nge re%R%ﬁgs exfﬁ) THY be‘fv&a RRYE GreHE ¢ EHd8ﬂﬁf‘Pis FBdggE:gr%?“éala{h
ant i bady clomagmeeid shrgwhgmdﬂsaﬂgferdet handshesde agmeohol agwhi Clhud thea e 35
above; ed. fabys ape go-nnected_ at .t i,nge regig Thi s tlbod
fragme %égga?? Qﬁ(ab&?ﬁﬁ°d°2ep?hg5€2Pn338539r P&% iSHS S t %3?ﬁ%sent
i nverttledmcabfser@rt@ Vaecogsiitimunge ciesposis ext Thatiner §y s vemef eareutio,
el i m nat r{,of,@ living body that is transplanted; a cell, a
ti ssu@? %rﬁagf%érfa r?‘?ogh? ag%onor whose genetic background is different to
£Rat 5 of tNamealari piaen:tOI(’aLCel ofaltlot reorsytamt amegmmmroﬁ(elnmurm@lpimﬂlml on)
Si nCendd\fy IaEl Rl LhlenkeC0AN éBévU‘zﬁeQﬁﬁé‘fé Adi06e ghe stz ang eTr#}%A( Tune
responses that acconpany this transplantdtion can be C|aSSI
hyperefcuf@ rejmeerepkebwhieh ieayyst rohginrej heotingn ot;barrlsrigfucmmlatel y
af t ercid sl Ay Ald Ohs Q@n@f&ﬂ@d &AL | %%%ﬁé%ﬂbl ahsef Vc%:}lﬂagxm

few nonths after transplantation, and (3 onic rejection observe
severZR IR Hsthatterthe £k plema b | ofhr he therregon al tSrawgf i1y a@n (o

Qmm@éa\mpjlbl@ th reUNSCOMMRLN c6RbbS cHEPE e&?@mqqglgyrlggshl Se2, YYhAyyor al
|m‘run|r€g due to anti bodi es ‘occur in an intricately coofdi nated manner, the

mai n 35 SonE8mE N KT Tk 9a@haP £ 1596 g + ¢nd gD a Qledsl & ¥RIEPRIIONRSSES i on,
the gymfd2 dotammt ety Q60QNES ALETO4 | fondlith faldnd Qfch orfFuElihghADIgE. the
pat i ent devel ops not onIy severe system c synptons such as fever,
| euk &R "g' 4 PEIEr§aEeP 6t eéP%‘Bl%NeW?ﬁ’go nd-% ekd8r nBSs FIt¢e of
t r angpinei-aid v e’ tIe,;Glzo Furthernore, severe conplications such as
Lpfections ocegur articular, when tr | anting a xenogenic graft
g ch as thatS rfblﬁ]lz?nppé’q‘y%ﬁé’tsl@ﬁ M%P@@I%ﬁ%@&h?ﬁér EVRE 8%
ocr:]curbemmekebgmé?ye egisaf to barieyant agmgtzdgﬂﬂnmﬁw&@%mf[ f&elrtoararﬂoggra@fhgf of
this invention refers to ‘an _organ or portion ther ! i ssue"
that. UG rtzlhespﬁ%fﬁeéif% Ph 95%?%1‘%% n’éﬂﬁﬁp PLBAT aSBERG lFrﬁFrf'ré{l toTﬁ%‘ ®phr ase
"an mngmmo@loaaup.am i fra drhern €pf becauall Nghd oftibeohr aruptpatttideono of thiai s
|nvent|%n r.ef, ervsenttcio%n arbltra org or a p%& on thereof_ that conposes
the BViTNG Liddial? B’r}y 33 OF Sthdfdn T6F +8 i {§ CrafE 2BEpEci al |y
5 ef &cabby anhummm&og]éom_‘ei:ersmh @)Gﬂfl'g‘lGeaBSméfﬂEJ.bn&'&rademrds d dngion
panc idn ge i ntestine, estine, ortion_thereof .
Espe?%%% el%pr e%dﬁée d % t Re"FFv Vrarl(SJrusa ?)%ﬁk?%‘% ?%e?%fms he-t%rif  Pfssue”
relating to the transplantation of this 35 invention refers to an
arbitrary'tissue derived fromthe |iving body

PAMAN



of a mammal (preferably a human or a pig, and preferably a human). 27 A
preferred exanple is a tissue such as skin, cornea, bone, or cardiac valve;
however, it is not limted thereto. ThéYIerWI"innunosuppressive agent" of
this invention refers to any one or nore existing i nmunosuppressive agents
used to suppress 5 an inmunol ogical rej ection (graft rej ection) in a

reci pient caused by transplantation of a graft in the clinical ,
transpl %tﬁtdu%nimlfauﬁ%hébu%i%%b% 2041 96088S, . WIARE rarut C%&F &g §abgs
as a pharnmaceutical agent have been approved by a governnenta

 organi z&dloperdiidasycandaeasdly pérfammedsuppr essibedagenisathst taueeFc.
~currently usedjai j«ni gcal p Lhi,cal S, or. w | sed iR
clinical trial ?_?négééﬁﬁe?ﬁ%oégﬁ%nu ac%%#%ﬁianéssaﬁn\eggdggt%e% h' %
phar mac ®eiyPsiP tdg@fit imey udedappr dhed def iaigévar nfethal abryani*zabsbanaét er
the grials. SuWch,Lpwgn@s [ ﬁ%ﬁ%- I l,0 Wt . al so
in conbination MFFEHg?e3gQ§$s%%r%gaggﬁgggr_ efggﬁgggﬂiﬁg%ﬁérﬁplgfLIg 8

"i munosiiFpEs3Ever YTt irit ofdrngot vrent d¢ et it kdeynt heleselef a
singl e laia cof pphar BRRELL) CBls AORN'LT B CORREACH; UpQ ofary REMEAL ALY 0L+
phar maceuti cal _agents gpreferably used in _conbination Wt or agents).
Pr ef er aBiyyFh tZI"I%LﬂIImIIHé HpBr esKilvet Cgenlio 8763 or PExERPIFE320nel I8P or Nabrze
phar macewldieaheagept sssal@ct 2d gy amesyal3aspot b 99§- G ATmrh Ny TG0 { FKe 206)

; azgthloprln%E&AZ) ; nﬁcophenolate nofetil éNWF , mzoribiné (M);

| ef £ noﬁPdéséL_ P> 7adP@Ncoftireal Bdrdroi §81(8PhEPWPsePRaPPed3afr eABEB} ti cal
hor nones; CQFPEQQEEﬁbeq;tﬁ@r%bQ?bQEtEHEhiQSapF8@9b§9£QBe§Bgmprising the
met hyl predni sol on; sirolinmus 25 (otherwi se called rapanycin); .
deoxysp&PQUa PH EDRES T1eFYID (AR (G AR nahkar region of the above ligands

2- am no-(&7h3- @4rectlyl pheoyl Letdy) | -dr I FRPIRE Gk Qb@ﬁ@%hb@mbgﬁkingngh@
"CTLA4 drﬂg' d scribe%%b | ow. ﬁ%%her one or, both OF tacrol i mus (FK-506) and
cycl osp&PIHPEPE 1E8p & IﬁRFIﬁQQ M & BRF RN t@F ntheTERRS R TeFiehi oF

i NVEBt | dmmuefeloblio ia nediganenh W <te €thahiisaAs mndeiliow 1iingr.edient, (1)
D ot | Gy THE SaTE hi nOEER Id LB R (HETWGPBSOrTE JortEn of

t he ext ranenodlabulegi losawf chairan HakleA¥h é epimet s gingd YepiEcytaraasspeiat ed
antigen 4; <apino_ 35 acid. sequence> GenBank, Accession No. NP 005205; <c >
GenBank Accesgbgnpﬂgypwjo%%iiﬁo;ﬁ(%nsao ug?%@%ﬂ%ﬁ?&pﬁ'&%él%éﬁﬁﬁg?nga? e
28 whol €usrioca porlyipep tdideshenend iaoel | ab@ve r egh 0beoh rvditaedCHAL , orelng bie
who or Lt Ql not.her, protein speci al | r ef er ahl t he whol e, or
058t P oREns AR Bur R B0 o R SR ReYP Bt £h Tk Pre RS
(her ei nakflér knawbr evi thed as s@FhAds| gFchemi &Il Ayrig)et i aret®)d arDhlAcahl ch

[ I Lall b th I tide of
(1 bor Ehapad B TRa e P EohE e kP R e B D (g The DA

(especi al |y pFefefabFébedyé pfathedpyesentl Lyvestionncgenieet Aepapyclonakh |
viral veetopoder Iy@&hs{éaflmdagé'ar Idéngr:%hgg'arﬁgwt%gf%g%ﬁg% maAHENQ=ASSPLHRL ed

virus, etc.), Or such). rein, each of rases such as

" exdT acdPRELarulaglEroreferyoky inoman AZoAM) ate £ ired @b fe t hadi preferiiobyl i n
heavy chamBnocilohH$i QRtPBbYpeptide, " and "practically the sane” has the
same meani ng as defined above. There are a nunber of reports on the,

si gni fi cant 1BPFRRERG3LbYr e<he A telilfedt i6F arhanafibreeheVdREdeETRAEL T HEY For

exanpl erotiith i iGhp+ STUASSERPE £ 5F NEL BRI L &6t r &f s MIDOE 1 5081 NG RE tRORT L 1N
100 is substituted with al anine) devel oped by Bristol-Mers Squibb/Repligen
has beefi*cotf i HfPdPRtonPvafretscani Tl tatpalferenry, Ahdinkeslprbdnct iky

al o i ngrudederpreneing EBELETEAGoAENISiRAiARI S0 AILIM. _
The antibodies of the present invention can be natﬁral
antibodies obtained by immunizing mammals such as mice, rats, hamsters,
guinea pigs, and rabbits with an antigen such as cells (natural cells,
cell lines, tumor cells, etc.) expressing AILIM of the present
35 invention, transformants prepared using recombinant DNA technology

SO as to overexpress AILIM on the surface thereof, polypeptides



20 invention (lgaku no Ayum , Vol.194, No. 14, p. 1195-1200, 2000; J. din.
| nvest., Vol. 103, p.1223- 1225 1999; N. Engl. J. Med., Vol. 335,

p. 1369- 1377, 1996; J. Exp. Med. , Voﬂ8178 p. 1801- 1806 1993; Bl ood,

Vol. 94, p. 2523- 2529, 1999; Nature Med., Vol.6, p.464-469, 2000; Bl ood

Vol. 83, p.3815-3823, 1995; J. din. | nvest. , Vol .2, p.473-482, 1998; i~ 25
Bl ood, Vol.85, p.2607-2612, 1995; N. Engl. J. Med., Vol. 340, p.1704-1714,
1999; 335, 1369-1377,.199 ..din. lnvest,

Vol. 16@“% %Eén@@%gg? pﬂPS‘é%‘mﬁ%S%%%‘g tffué&ﬂr\/ %%Jc%%%%%r%es

carri epinpef st AgcHNNEDLM @0 liypeiptdes @ﬁtﬁé@@ﬁﬁelmwﬂ Hé@ion&bffliljem a

deco SI n agent stabilizer preservativ a .buffer
il s fEerchP PR PRaguit DRESBb: AMVent Lofet bier 1L ude Hineric

VI scoann:ybbﬁd:eeasnaghagenlizea thavbedias sod:ldlm-cbraytedcaﬁasm@lag)entha@r
: ot he add e_or I h carri pha ut i cal
comoSPE BR ARIAEY S RpRlIrArG DubI e Hae, 2panaurer of GhaT ches
| nj ecthans,ca3b el piroased apsiheshuhaac ke, ihaely )prfc&iuc&llﬂ;peﬂsamslgenic
emul SI ons, ,syrups, etc. 29 The pharmaceuti cal conposition can be
adm ni ?tle?éa orally or parenterally. Oher fornms for parenteral
adm ni strat Momochchandearatﬂmcbdﬂesmm‘odmcﬁxteoaal happhg caty ome ssppygpetofy for
rectal,_adm.njstratio and ary Prescy ed h ual method, which 5
corrpr:Iga m(% Le/I o?t }5‘ rgggcu ve gre n?r c"Ibﬁe Uosa %erc%bﬁl vary dependl ng on
th® age, sek pqwcgmna]aadtagomdyon&n‘oisearep)atdrembnoelbeai aftibady centbe
adm nj LQn, .o f t.nent,, n I e' ent
(the PERETP8Cl MhSun BRLLR0S, | dRTEnE mhdBafy of-SheRbiN s aleley
cont airagd hamgdex heJuprmaerarraceutnaiailts,onpmy dopn pigt,cgodsudidnse t e cow,

DT 0Tob- e TEr Y O B e PaRe e A e Bopanding:on o
var i odsmyondedi ofrs eaadgéagewr@santmmqmwemtnpm@de@!ba‘b@wetﬁmyr@@nd s

si.gfl g[jzg(,ah@ sgge CASES agd a dosage nore than that nentioned above 15 nmay
be necessary in ot ers. i the case of an inj ection, it can be produced hy

di ssol vi ng 8reslsplernh hgrarikady isedybenokitabored dSaan t@lﬁaﬁﬁﬁé@u@bt&imw
accep%ﬁegetﬁ@%a L1SHUEBnAsnRhXE Ol aglafqdlti%'n' o5 c CORTP %aﬂaal%\éaakabl e
di sti wat er I ection adj usting thé concentiration in the range 20
of 0. progugadi bady/ mei:h vier toHy®nhgloamasi badisg m PEaPRred. Twem nj BRei on
thUSthQ@LBBQQ E?BdQ&ﬂQ”&Q%%%I‘%@a&?ﬁ@ Q:h%ata'n%&t 1 Boneggluph cbpeghgent

in the dose ran - o 100 ght, preferably in the range
- A0 50m¥glepasee Hy @aﬁoayem@map%al@ of m@%%guéoawlbeﬂam esTie

adm nhgbiabbRAs Y 830ALQ, B eabh¥s YA ARNMRPEL AR oSt EAL L 981 oYt es
such as intravenous, inj ect | on, subcutaneous injection, intraderml

i nj ecFPEHIPPnRr sRRSEET Graf R RkEY o §hR P&FeGeroHEEA fAFelPMBRIZLBE Eheh, |
pref epakhy1i Bkeayepedsetinj ecti on. The | I’lj ection can also be prepared into a

non- aqueous_di l uent 30 (for exa yl ene gl ycol ol yet hyl epne gl ycol,-
veget abl e ofPeStEHCa5L ¥l P\/IEOB?FHBI%E 61IY S ﬂ?ea%r%@%aﬁ%ﬁ)s goigg‘ﬁ%na on,
@s enuhsuAlzathenk rajx@cpe@ﬂoaa@dlb@v B psdtinedrbiyngliddtiatd eAcwidihs@veral

bacteria-filtering filt m Xxin bact eri oci de, i rradi tIOI’l..
e T hias T A R OBEE T Lo ar Ao HREIoYHa: i nebeRsaskr i aE the
ti me pteusd’sNedplyant | subduﬁaﬂhbuhmyedlhﬁrbmuacularly, intravenously,

through the footpad, or intraperitoneally into a non-human mammal,
specifically a mouse, rat, hamster, guinea pig, or rabbit, preferably
30 a mouse, rat, or hamster (including a transgenic animal generated
so as to produce antibodies derived from another animal such as a
transgenicmouseproducinghﬁmanantibodynwntionajbelow). Usually,
immunizations are performed once to four times every one to fourteen
days after the first immunization. Antibody-producing cells are
35 obtained from the mammal so immunized in about one to five days after_

the last immunization. The frequency and interval of immunizations



30 sterile solid conposition that can be dissolved in sterile distilled
wat er for injection or another solvent before use. The pharnaceuti cal
conposi tion of the present invention i %xtrenmely useful for the
suppressi on, prevention, and/or treatnment 5 of imrunol ogical rej ection
(graft rej ection) , which is a serious problemin therapi es where an organ
(liver, heart Iung, ki dney, pancreas etc ) or a portion thereof, or a
tissue %s 2\ slgi My % rnea q&)g a dqnor is tLangg1 ant ed
(al | otr &Msp antp§5 &1 % ﬁ&é’raa%ﬁﬂ%% 8}’6F813gr%rb1 %ioén?x%ﬁl? Tt &8 0y WY e
car di ovagctthar ibBudogeaseseBurthernore, the pharmaceuti cal corrp05| tion of
th|S|nvent|o anlncre se the effect of t ppressi on of
rejection (i m’rﬁ BLAgTesl THef S&IGHE Bym%’f(?g??ﬂ@f ‘%ﬁfﬁb% 8Fv%r%%%ﬁ?%
adm ni sber etiet oesbpdr essKghabt aaﬁemuenedurlngteueh VdSBUS@B anpp 1895-497
‘therap n the pharnmac ut|c Ipion i.s us n conbi pation with
t he ?rmﬁa'g\g%ge)r’esm \E/)’é’ ageﬁ’t flﬁgl ngg F%SFFSE “of %ibr awlﬁﬁjs&ﬁ%s gre
shows t peephfredt bpf faalagntanwnlbﬂdt\y-amacbmimgmiyldrs aron%@mmumﬁsmpmbsan ve
agent o r no Lcal _re raft rejectio
accorrpag%En g @?ggheﬁ%‘%g“p w%onkggs?g %Al On( %t he™p RB%“%HQ%?T%% of
graft sdmpupakednas mm*qmoemd o veas ptrrexms:palhimm smltdrera, lwieh fyelhomas
donor . Fadncfeshove,tbenelissl ol suppiosson of WHIMACLOG 6Bk 8T £LGR! T O
(graft rejection at occurs” acconpanyi ng organ transp Fant ati on y
-~ ant10 Al preferebbydye aahat sach asnamoswsppr essi, v iagesnp i gwhiaots tese sraisb &n,
ndex Lhe ashended:daYscObgEatlotyl vhvabuol thecl gbsplapted Liver froma
donor in a recipient g Shows the erfect © pression of
i mmunol ogi cal FQQ e&papileon &( ngaISte-rde]reMadonr)yetJlma &W@aﬁ&)n@mym@br gan
transpl 2AYRSION Ry 420t [Nl MbankEB0flye( 61 NA/a1se §§H§dA$fI1'('STlp B, 5p2).,

ant i body) uses as an dex the“extension of d

of the éﬁans@oanﬂ"@@ héh’?tBWErkﬂﬂ a Tototet et revs et 2 1@3@“&@%\/@5 t her

ef fect alimSHPRESSSLANMPE L bHRUND) O Rl e%ﬁsfo‘%ﬂ—%%fd—%rl—(zgf @Ebz@ekecétr@ﬂzle@t hat
occurs accorrpanyl Egyo[r?an transpl antation by A | g (ot herw $e cal

| COS- | gPLRMAircATU 31ca8 BA PREEx2Ehe exeéﬁeaoﬁoafcehysfeﬁl@maft

survival of tﬁ?b%i@BﬁEégﬁc?cﬂl@ﬁﬁj Tmofnro%'I'o%a(iOHH‘Eled%ée&é.rp'b‘aen%crglaﬁed%f}5 a
phot ograph show n ree of infiltration of AlILIMexpressing cells

into a FPéﬁ%HP&hP@dhﬁéﬁﬁomﬁSFl & O T6 SXREWRS- St h & Ne M0 toft &u I %2 cﬁrpcbfby

i munol ggheak-1hgjeed 'r‘é’&cﬁt@i'iﬁf\t}/ & Biteel EQMut8ady SHrACCATRANYY RY K HA0
transplantation by anti-AlLIMantibody and/or AJCTLA4-1g, which uses as an

i ndek t REPEEHRRE ] S thays ongﬁa’F@dsurm v&iheof lvf\rﬁenwa%sm%qﬁ edoReakhe

froma demohizAt@ohesdptesied Hbdud. £6rs8RuGplae B f@Ctnaimani aibthcsd4d M
used in _co ina#&gn W tEBFIgCTLA4 I g on the suppression of inmunol ogi cal

rej ect i BHCfgREf £ fefBEt acconpanyi ng organ transpl antation, using as an
i ndex, the presenctonsl abhseibediksgrafd Bur \wbrsluadd aftb:anmg»lb&mdedmaheaw

ri mar art tran at.ion and_secondary.heart tra s | ant 15 and
D Erd Rt hE T Ry e e By B o ShReRs AN S e tteqnte
for2%ar £yinnhgd ofit atheusayenist pnghienea nafderhambree pr ecsentabmy’entpmﬁwdhblj)e
SpeCIfIg l.es 0 be

const ruegm% él l Srtagtgt fe“gr\émtége%%r?e}ﬂ néﬁ%%sgﬁf Enéaﬁi l&@%éﬁlﬁlgd%ﬁ ?rh%o@élrﬁﬁ es.
[ Exanpl éxdh Btmmeeselltmmgotugtafe sweciattmbyraasAil Led fodid atfi agnammal.
Cultivating hybridomas in vitro can be performed depending on,
e.g., the property of cells to be cultured, the object of the study,
30 and the various conditions of the culture method, by using known
nutrient media or any nutrient media derived from known basal media
for growing, maintaining, and storing the hybridomas to produce
monoclonal antibodies in the culture supernatant.
Examples of basal media are low calcium concentration media such

35 as Ham’F12 medium, MCDB153 medium, or low calcium concentration MEM

medium, and high calcium concentration media such as MCDB104 medium,



substance in liver transplantation ,~; <1> Materials and nethods 25 <1-1>
Animals Adult Lews rats (nale, 210-250 g) and DA rats (nale, 210-250 g)
-were used as recipients and donors, R€spectively. . <1-2> Anti-rat AlLIM
nonocl onal anti body A nonocl onal antibody purified fromascites fluid or
the culture 30 supernatant obtained by culturing in vitro or in vivo the
previously reported hybridoma nanmed "JTT-1" (this hybridoma has been

inter |onII e ited on Ccto 11, .1996, at e National _Instjtute of
51 05 CHEM B ChHE e, RO oG AV AEEd it 1 ARedibEnce BRFectun.
Technohegys s mestibycoh doeoiny, fokasieardsice | RIS, ruormbnéél IHdckidtes,
interna(%{l onal _depositary a%ency certified under the B t Treaty.

| nt er A3P{ ShalV2ALEES st BT *RE T CrdEm ‘BWW)S?}HﬁFaB‘F%EIug@ lngzoﬁoﬁ’ee

anti - ot edtL{y® nonocl onal anti body (nouse anti-rat JTT- 1 antl gen nonocl onal
ant i body) s_used ( P— Hel ;Ll 295 (Exanpl es 1 2),..an nt er nati onal
Pgit ent Appm%% Fot "Ei%ﬁrp]i%gp u .lﬁ%eﬁ'dgiilrﬁf"l ® this
ant i bodytuSessﬂpéynaeiﬁtr@d 5s<wt@§ tantd - nﬁéd,tti\éreéuldmﬂye" Dby lsandd dery
Transpl ant at i on | Lowi ng t previ ously r.t ed net, ho of, Kanada et al.

| vor SnaPn O PR S, B R Rer P E Bt AR CEHLG ™ S TS Henned

(Sur geapro938, PB4, Jr%&od’r ansppamatzl ora,cﬁD NediBod 198Apnl0 exchange

Tr ans , al.l ivers obta ned fromD

rats %?g&%éﬁpﬁp@ %EFEUA g |g Co%l“ leanl%l zkééoa‘ﬁ gFFB ?Je]?‘gfarrbmthe
;i@rtaanVE+nmmaglobmhnsp¢ahmM|@n anp:tdmeeim vRBresolwmn he reci pient Lew s
ats was h ALt S WG Lhe SUREIRERALHE KEAG, RV (TIER, do st g

15 the cuff 't Veiican he |n as hepati ¢ vena cava Wer(e .
sut ur enltl[ﬂodmsptemare@mm gen:n@:,a.qo.ehilgﬁa;eeﬂ&@,, indnspéanfactabhy m&,nsp ar4s, ’

1987) ., t [ i thin fter
tr ansp %%\1 %?. anzcl.[hﬁigcgpgucﬁﬁ% grﬁglrl%\%h?%m q%%crﬁ‘m @apggg%ur e C?&
t r ansphase atviagnabAs aegsuly  atdedsudveds frrame ai theuheoghsphahhabifora vvas

930 S1n42A00 RERRELI A, | N8 ANt LM ABLLbpOK NG Qe Mo ccanc
i'Mmunosuppr essi ve agent 5 Af't er conpl et 1 on’ o ansplant at’i on The
ant i -A¢<E14&man@r@od|9rhw@¢ofr@rhehmmmnnmgm@hcsbwblragent FK-506 were

admi ni ster ed cba eagh Al idieakevsarals Leach 1o %@gqgﬁmw% Gp et 3)

in the doses at t timng describ ay on
tr ans@qla@t%@qléﬁfl%sﬂbl&ﬂﬂ dredaghsigotipedeah eﬁeﬂy Ig6r éIQG} Bﬂﬁa'héqﬁbup to

whi ch h h b
| gk} hetg egRNUIGHAl LhYIR | DRdy 01 ddi kgweﬂ%@ﬂﬁ@%%yﬁnﬁ%ﬁ?[mdy (1

FK- 506" wer e adm ni st ered was used as contr ol 1. Anti-AlLIMa
#9/ kgehimeFavenenscianett pohibady opn2beatbhiatAl Muman bigwgurog hagudg:n

I Nt r ayenoNSihHeCiaPRs089¥e0 pPreferably, it is a constant region of human
. 1g6. | |

A chimeric monoclonal antibody can be produced, for example,as

follows. Needless ﬁo say, the production method is not limited C&?

25 thereto. B
A mouse/human chimeric monoclbnal antibody can be prepared,

referring to Experimental Medicine: SUPPLEMENT, Vol.l1.6, No.10
(1988);andExaminedPublishedJapanesePatentApplicationNo.(JP—B)

Hei 3-73280. Namely,.it can be prepared by operably inserting the

30 CH gene (C gene encoding the constant region of H chain) obtained
from a DNA encoding human immunoglobulin downstream of active Vy genes
(rearrangedVDJgeneencodingthevariableregidnofE{chain)obtained
from a DNA encoding a mouse monoclonal antibody isclated from
hybridoma producing the mouse monoclonal antibody, and the Cp gene

35 (C gene encoding the constant région of L chain) obtained from a DNA

encoding human immunoglobulin downstream of active V., genes



35and 6 ) 3. Anti-AlLIMantibody (1 ng/kg; intravenous injection; day O,
33 3, and 6) 4. Anti-AlLIMantibody (1 /kg; intravenous injection; day O,
3, 6, 9, and 12) 5. Anti-ALIM antibodfﬂ?O.S ng/ kg; intravenous injection;
day 5 0, 3, 6, 9, and 12) 6. FK-506 (1 ng/kg; intramuscul ar injection; day
0) 7. Anti-AlLIMantibody (1 ng/kg; intravenous injection; day 0) and
FK-506 (1 ng/kg; intramuscular; day 0) Duration of graft survival of the

transpl ' | | pi.ent I .ed determ ned .

accor di 3§E? gr%l hégaa\{o g%R %/E‘%Ig?&?%é(? .t%%2¥¥%£%§¥%srl%€ R §£SLT £ E‘aép C&%%P?%
Fig. 1 &mamriyg. DA Pacosiol themdasa I®rarllmpl 2amtibogyatieslefetihef dat a
In Fig nlprA8ofal €Sl Lhe! NG Oygcizgrw%'r(:h gh%i%r%telr-e'?‘mltl‘l\p%c?@cgf body L1
nmg/ kg) was adm ni stered ti mes or i mes ovef a course of tine foll ow ng
transpl 8¥PAEFEALLA BRHARKI cdnt lpwebomyattinemsdorgdakt howtviasdllsofwittie the
transpl aRbedski ¥gr bsgrye r 1} of . 20, ol .

Furt her rmli?e,gsiEth hZ%?%ﬁp fgéa\/\/ﬂlllgﬁng9l ggvléggéaggﬁ%f&é%t#%{?i’f%%\ |Eb'ody (0.3
my/ kg) was adPPRfsfefablB. tDWeES aneerf ixsgogrssactetli iromohdose mpnoclonal

transpl antabb@P-pRoghfihgr h§59'ﬂhf>{g§§nb P OQg%tailO@neOJth{ afd; aldyals 9f
the transplanted |iver was also o servgd. 55 urthernore,” surpri singly;
when t hePRAPPTAREEMFAREF bBEYONaSnaRE i $feF cekavrle | UBToRhoand rHioudii Nat | on

wi th PRe306er8ph6hebsaafid HBINTSURALARST Y AIGU gLLOL CAllY, USEdA Dy zed
multiple purposes, graft survival of the transplanted |7 ver was greatly
pr ot bngBY, SARFLRST Udrisi%er ABIERT| R gRYe T HeAPHaS Sshigg LFKs 5982 {edg/fay)
was admeRbabeeediBh OPREdifhOBLLNESE, r 884 b0 tdfeai0bd OWRY YT & 4 qyealed.
1) The antj-AlLIM antibody significant I,{ suppresses graft rejection
(i munolMBgreaI PP} ettt on)Vatiid 4edGPpHACBsW RRT t raffs Ficakest iton0 of S 81 g t
such asfap I§ gamhutd® .2) TeA ttHLjRAl Hansd et s :3Ca0nPant @ okNSolution for
trfinspl tmai:[niuotnesovai’(’cih%’e%élesgggrggngr} O{rgeaBNggnarbeetl;ggtsff]gl’rrggpt%l’ faa.sf:'sieldtebry
using t
15 for 4 hours by the usual method. The filter is recovered and washed
twice with 2x SSC. After the filter is sufficiently dried, it is baked
at 75°C for 3 hours. After baking, the filter is treated with 0.1
x 8SC/0.1% SDS at 65°C for 30 minutes. Then, it is soaked in 3 x
S§SC/0.1% SDS. The filter obtained is treated with a prehybridization
20 solution in a plastic bag at 65°C for 3 to 4 hours.

Next, *?P-labeled probe DNA and a hybridization solution are
added to the bag and reacted at 65°C about 12 hours. After
hybridization, the filter is washed under an appropriate salt

_ ¢oncentration, reaction temperature, and time (for example, 2 x

.2'5 SSC/0.1% SDS, room temperature, 10 minutes). The filter is put into
a plastic bag with a small volume of 2 x SSC and subjected to
autoradiography after the bag is sealed.

Rearranged VDJ gene and VJ gene encoding H chain and L chain
of a mouse monoclonal antibody are identified by Southern blotting

30 mentioned above. The region comprising the identified DNA fragment
is fractioned by sucrose density gradient cyentrifugation and inserted
into a phage vector (for example, Charon y4A, Charon 28, AEMBL3, and
AEMBL4) . E. coli (for example LE392 and NM539) is transformed with
the phage vector to generate a genomic library. The genomic library

35 is screened by a plague hybridization technique such as the

Benton-Davis method (Science, Vol.196, pp.180-182 (1977)) using



34 anti-AlLIMantibody in conmbination with an i munosuppressive agent,
conpared to when only one of themis used. [Exanple 2] Suppression of

i mrunol ogi cal rejection by an AILIM gznodulating substance in heart
transpl antation (Part 1) <1> Reagents, aninmals, and testing method <1-1>
Animal s Adult C3H He mce (nmale, 6 weeks old) and BALB/c mce (nale, 6
weeks ol d) were used as recipients and donors, respectively. 10 <1-2>-

Preparati on of an anti-npuse Al LI M nonocl.onal tibody The preparation was
done &BPFOPFIRES %‘?q'?wegs {Iﬁeéltwse%ecrbed’i NEai A f(%ylj Iggﬁét’he"g?n‘ )n%%aoc}?t h
sequepos iaf vehel prey iconplry siegor ¢ &dr amgs® VATLgdh € loxt VI Iganmol By mokin®, No.

I, p . 51-55.,..2000 ). r ans r eXPrEss; d g@s@hﬁ I S
prepaFe&ef réLgéC&P&i rr%lpt gg’t&aﬁ%%re mﬁrientqﬁlg;dg&{uésinng geene (:liéggsre 0 cl:éral\aﬁ %ﬂ@

t echnolloggs dHies trexhsi orimedontl rmedwhkthregardraesicandrybing-thende$ § veed

(200, nd C i d i C I R Il; menbrane
frlsgct F%%Q\A/Sg&ggl ?écé%ﬁc}'?)an s%s{)%g\g’“ed(kz?ﬁ %%é.e ‘(P%té'%o tea?lnté) %gg'ﬁlleldr'renbrane :
fracti on waSepajpetedd,t ogander G t bevenpiade Feramd & 20eag] usadt foro the
f oot g \Wistar La e igyti ' ni QN (da% Q). ahPigggition,
t he cgﬁﬁm%ﬁ%ra\aé'ﬁékf éécg:t?%é\?%é&adrﬁyn% ??Jgﬁg}%s@%tnant Fgen irnt oathle f%%t pad
Wi t h wit-er hatiap dgGtlays prakdycdd, Gyidgday 28. iJobateysamfa din gheef i aad

i ization, | ynph || || gct T 2 nad d
ouse st Sa ST TBe R e G 12y BEL S 1 e R o ARG hatgeREnL S B0
%9%2_) Liere ryi w&th inmws &5 C11 rgerico andameuse fifhgehenato tie $ Ryt pF deuiimgn 000

ybri %9%%%919@5"?9 ggcyg ysi 'lgesﬁdﬂe%ﬁﬁ)él%};%g]&r&&éye hyliene.ghygehqéd

( Boehr’i annhe e fusi agent. / doma sel ection_ was
per f oefedhyhéght beragody Botwe $ATE RS AT LR YG IRSPEOA eREEiSu ME( ARPNBRBES)

cont ais ping L% aLAl JRavl AgaSehemandnaihRERbELbBulThegbhaor escence
intensities of cells stained by reacting the culture supernatants of each

hybri doma wBpkcifiécabdve- RE¥At Eopetdene8oAPMARAS I RBUBBMARL LK 8RPPe&BHNGR

tyansigeted el s, and dAP@Pﬁé%@@&t eDgnt Remaw bh FH NG abg! adeantialat | 9G
(Cappel) were neasured using the EPICS-ELLTE flow gg_rret er. to conf (lér m t he
r eact IGENOPIS ll%rﬂ’hécﬁéﬁocI"Sﬁallf’anPPbé&lﬁ&lb?éddgé P h ot R8T CcGFEUPES

super RatidRt 2 of kBagtnAY DI i BONRT FFRigiehthBEasEL M- 48s (Aroeswdtl savedal
hybri domas _t hat _produced nonocl opal ?n%i godi es ha\r%&g re%ct }%i tf¥ towag:ds
mouse S&L:| MS%er ¥04bt i neB: 450¢na/ b8 thesd) hyihtd fo WEs Brefed BRI s
Thi s Rybei §eaMEEL006 (pPodONatel. | B4&4 Ssel/ nasseveachp , was. 4 T4-ected1981) )
intraperitoneally_to an, | CR nu/nu nous (ferPaI e, .7 to %v&eﬁkg al %é ..Ten to
t ot P SARYFEPeSErer 11| 2t bt oy IR eﬁ@r“’f‘ﬁfenedl Gt Tt RERBuSE “GhdBPPENREY Figsi a,
and | ange seal @igeepad atuioth ofiimalr r1ant enaousea At 1dMbdoNDE| Gralroart | body
(lg&a), 10 was carried qut fromthe ascites obtained g_ﬁ@rdi ng to.standard
e apg

pr oceGhEES TORBOFETAS & 2 - PR LAAETMBBAY S $PSRRDF So BRPRDAI LI M
anti begy" gerd- 83 Hearhtddansphashatpodbes mentioned above.

PILE

Using mouse Vy gene, mouse V, gene, human Cy gene, and human Cg & '
25 gene so obtained, and taking the promoter region and enhancer region.
into consideration, human Cy gene is inserted downstream mouse Vg gene
and human Cp gene is inserted downstream mouse Vi gene into an
expression vector such as pSV2gpt or pSV2neo with appropriate
restriction enzymes and DNA ligase by the usual method. 1In this case,
30 chimeric genes of mouse Vy gene/human Cy gene and mouse Vi gene/human
Cy gene can be respectively inserted into the same expression vector

or into different expression vectors.
Chimeric gene-inserted expression vector (s) thus prepared are
introduced into myelomas that do not produce antibodies , for example,
35 P3X63°'Ag8°653 cells or SP210 cells by the protoplast fusion method,
DEAE-dextran method, calcium phosphate method, or electroporation



Foll owi ng the previously reported nethod, the hearts of donor 15 BALB/c
mce were transplanted to the abdonens of the recipient C3H He m ce.

Di sappear ance of pul sation of the tran52p°1 anted heart was judged to be the
conpletion of graft rejection. <2> Experinment 1 (adm nistration of
anti-AlLIMantibody) To each C3H He nouse (10 mice) that had conpl eted 20
transplantation, the anti-AlLIMantibody (10 ng/kg) was adm ni stered

e asgloneal ! o e setaLLA (2 00200061 9L o0 A2 200 pefle
whi ch amomtAIlIHlMgaﬂtdmonycomssnondadm ™ S:ther édu(gz&sus:tm)nmgewedns astéde

control ;29 Palé @& gesgaogr@éé%&uge{avacheﬂf é%‘ﬁ% é%@%ﬁéi‘gé%ﬂeraeré chﬂné)_hl

reci pient fo transpl antation’ was év termned accor
to t he R@picgAomsileantddoditise aaeeprageidadat i on of graft survival olf the

t | ant ed 0 Ik
ra.”%p ant e B@@EEeanBBﬁefj?EJEérg@c}%%H@f fed E&Jdl%VgS ara 053Qgheé #1%1\ the

anti body adm ni stered group survival
10 days CUAt3re ceperaadaps iof anmibedyiprddysing thiLeetl(luenscneegmbup)

duration of gal‘ﬁgt S YA VALY n@n% g.%na'l gn ES’d 7&(%5’1%’3;[] dd¥ L dla ’J.b%g?f?”d@ys

in 7 mce, ays'1n 3>m ce, ayS|n ratlono
Sur Vi valthlenpﬁ-”ﬁéeéénﬁlﬁﬁnﬁF»@Dp% o:} \Mﬂr@rﬁ:lor@@ tamél@lw RrEPMIr&At bbo@@nmc not
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25 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
complementarity—determining_regions of the hypervariable region of
a non-human mammal-derived monoclonal antibody have been replaced

30 with their corresponding regions derived from a human immunoglobulin.
| The constant region derived from human immunoglobulin has an
amino acid sequence unique to each isotype such as IgG (IgGl, IgG2,
IgG3, IgG4), IgM, IgA, IgD, and IgE. The constant region.of a
humanized monoclonal antibody in the present invention can be that
35 from human immunoglobulin belenging to any isotype. Preferably, it

is a constant region of human IgG. The framework regions of the



30 Furthernore, by hemat oxylin/eosin-staining (HE staining) according to
standard net hods, the degree of infiltration of AILIM(ICOS) expressing
cells into the transpl anted heart waf4anal yzed in each of the control mce
(no therapeutic treatnment after heart transplantation) and the mce to
whi ch anti-AlLIM antibody was 35 adm nistered after transplantation. As a
result, in the untreated group, a significant infiltration 37 of AILIM
(1C0S) expressing cells as well as necrosis of the cardiac nuscle was
obser@@@sgéﬁéinéagb@Ftiéﬁf;Veﬁ t B&ont hévumaand,inmynced obudrigpl @need theart  of
a nmouggrio-whishyanthAbg! M antibody was administered, necrosis of the
cardi ac nuscle could not be observed, 5 and a significant decrease of
infiltrati dh 'ofanized prees)oagpr @ssihgdy efdn Deapregutedmedof Rxpmm)e,

[ Exanph er 311 SWpPr aesia@i «&f domaugol eagc?koaahe%horﬂéu%ﬂiyMmdi%i dd'd
substances in heart and skin transplantation 10 <1> Reagents, animals, and

té%tiﬁ%eﬁ%F%od <1-1> Adenovirus vector 15 20 25 A reconbi nant adenovirus

cont ai ni ng Pk €¥REABIEON £assebh®iabnel thigfa i £LNAneReedLAd 1 NGllAdsd g,
(fu5|gaﬁgrote|n conprising the extracellul ar region of human CTLA4 and

human®FEJVEF EFORITPUIS- Bl ATt ¥R HaRRE HerdY (Fak 2 RECRATRIICEY dRpetic

honol egeuses eCRGDI Ndd f ORr DG Weeh expsesshal CPSMR b LASSRdEs1ation of
pAdex/CAhCTLAA-Ig (Transpl antation, Vol. 68 758, 1999) and the
n

; . . . No.6, p.
genonEh bFF R PR FUQ%FﬁﬁﬁlSHeﬁger&i(&Q-cHelhﬁTEO54iéaénd S&-A sp.
Vol 690296800, RemelR:,1449824380%e kA Pe uNEKL in td¥R RGRMBLAANE MAS Was

proliferated within the 293 cell |ine derived from human ki dney. The virus

vect o prEpaf el i R H CRRFRAC WERT EHIPRLRE EhdERE AU D (HEEA PRt
- 80C. gdhe arecDabl aeed fadaroph f Uodd babaukd nbhes edNRoabch ek Mad i bangd t hel

adenovi ruys _containi,ng LacZ were, naned AJCTLA4-1 g and AdLacZ, respectively.

B o g b S P EB8 P KA R oiTE 590% 35007 3 S 0T REARa Afr

used GBR ront e spdsdivntamatd H shlken( 200 280+gdnBA 453V &) an@tiuren BN

gﬁqu% rats were used,.as donors ﬁp The pouse-anti-rat AILIM ggnoclonal
tib

5 Br G5APe ST BRHpFR® 1 "R Suskel 1 - $3CRREr MURE ski fhain CDR

t r ansqd e sy dodhi Nk omedbhed DicHaist ICDG keht DvhEG b PrLUireussyl s epartrth
nethogué%. gmﬁﬁac.l%?rdjovasc. Surg., Vol.57, No.2, p.225-229, 1969) ,
hear t $-0bt ar Hed 17 oM DA T %" %% were transplanted to the abdomen of Lewis
rats. | nmeditet elopsaf Hechd e diRatenter @sphdantiad immaral ahkinr@éndld) Mo

antipﬂgyléée&mgégnoﬁgggﬁﬁy inserted into an appropriate vector so that

20 they can be expressed. Similarly, the mouse L chain CDR gene(s) and
the human L chain gene(s) are operably inserted into another
appropriate vector so that they can be expressed. Alternatively, the
mouse H chain CDR gene(s) /human H chain gene(s) and mouse L chain »
CDR gene (s) /human L chain gene(s) can be oéerably inserted into the (ﬁv

25 same expression vector in an expressible manner. Host cells are
transformed with the expression vector thus prepared to obtain
transformants producing humanized monoclonal antibody. By
cultivating the transformants, a desired humanized monoclonal
antibody is obtained from the culture supernatant.

30 The “human monoclonal antibody” is an immunoglobulin in which
the entire regions comprising the variable and constant region of
H chain, and the variable and constant region of L chain constituting
the immunoglobulin are derived from g¢genes encoding human
immunoglobulin. |

35 The human antibody (preferably human monoclonal antibody) can

be produced by well known methods, for example, in the same way as



38 AACTLA4-1g (109 plaque-formng unit; pfu) were adm ni stered
intravenously iri a single dose to the recipient rats. The group of

transpl anted animals to which neither th® anti-rat AlLIM antibody

nor. AdCTLA4-1g was adm nistered, and the group of 5 transplanted aninmals to
whi ch AdLacZ was adm nistered instead were used as controls. The nethod of
treat nent of each ani mal group is as shown below. Goup 1:
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rats of ygsupshandnEour vk waheh Eh%skr%@p' 2obaf.heaat saLRX ¥8d fof a
| ong period, a sufficientl'y thick $kPR-graft of ‘a rat was
trag%pl ér‘rt5é>r92§r$ .day 140 fromthe heart transpl ant ati on. After the skin

transpl ant ati nogu e t
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visual | y1eRsejevallpe iski Nngkatt degkgasedy FO%%O%@% or?w@ initial
state. Then, on 200 fromthe initial ranspl antation o e DA rat 35

heart, using Ch& @ R SeeC RAFFIEN( Ofctd FPRIFRIIAY "Mas obisst . ischlirl. PT@jent
VOll§'9, iNoredht 13RO By A, palPildl religlﬂgnrlﬁﬁétmd?focq&@loénpfbé % a‘é@ﬁentﬁ?ned

transplanted again to the cervical region of reci pi ent G oup 6

that i n@Po¥ed ghtaf FPPEE-E(’:F?%YUHWW%C%IW g r%ﬁ‘%gl aReBti &Y ofvmle

_skin. Furdkeicmsr ef @ﬂtﬂ@dd}lﬁo fremddis; i raltgu'ollflfaﬁars,ttaro&q&%eha@wt I 9B &Aﬂrom
DA donor rat ? (ijl})l dqnor hearts were transpl anted to the remaining

reci pi ertt "@rl&uﬁ“é: Wi Fne Aidns piheh eop‘?ﬂfe%‘rtts sUfeA vied hF‘br

| ong pepipod.41Suati gilbedh )eval uati on of the survival degree of the graft in
to the Kaplan-Mier test. 10 <2>-

t he, reci pi ent § , for a,c"cordr n

Exafil nat i on reg\gggsp%\g%ﬂ vﬁial?n ERG. LB PTRISCEAI BY Lh5e THPEl HABR TSP ML af t
sur vi val(mohothenraaampimrn;eﬁ Wiear & pfbf@@seplsﬁf&ﬁaé%@@éﬂd drl bABagh QU Of
unt r eat egaanr ma s t

h t f d (G
not observe 6 gu%%ﬁ%ﬁi%%@%nerﬂaéi’e JE%VF\@S;HD%I o't “(‘noé)lu&u]flnms

near the disulfide bonds in the hinge regions existing between each

(.-:"_ of the two H chains. For example, papain cleaves IgG upstream of the
25 disulfide bonds in the hinge regions existing between each of the
‘two H chains to generate two homologous antibody fragments in which

an L chain composed of Vy (L chain variable region) and Cp (L chain
constant region), and an H chain fragment composed of Vy (H chain
variable region) and CyYl (Yl region in the constant region of H chain)

30 are connected at their C terminal regions through e disulfide bond.
Each of such two homologous antibody fragments is called Fab’. Pepsin

also 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

35 above-mentioned Fab’'s are connected at the hinge region. This

antibody fragment is called F(ab’),.



15 (G oup 3) and in the group of animals to which a single dose of the
anti-AlLIMantibody was given (Goup 5). On the other hand, in the group of
AdCTLA4- 1 g-adm nistered animals (G oap 4) ( graft survival of the
transplanted heart (initially transplanted DA rat heart) was significantly
prol onged (the average: 20 approximtely 64 days ) . Furthernore , in 3
rats of Goup 4 ( 10 rats ) , graft survival of the transplanted heart for
a long period of 100 days or nore was observed (Fig. 6). Furthernore, in
the group dtherviemal SarafwhrehepdCTRALT g:h@n@raﬁehtAiwwthbw@em@rt@ used

inc ] i O r I ?Lr{be tr hear t
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in Figinde the addipDent %o@g@iﬂzé@%ﬁe‘l{rﬁ@ﬁ@ £ r3Red 1 Ghosp, St £ £6€1 ViThe
transpl antati on of skin froma donor he transpl anted skin was rej ected.
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continued to pul and urv durin tion, .but the B donor

t
rat Heartetis é?do e s ‘é% e mtﬂge PEj é@f‘ d4G ERPRS & Perd
sim |§évéﬂetd‘§$ﬁam& tsyraftcani rRich ak Geoup, llehbougtss b, Appd i teadichid,y The

h t I t t i I f ul
RS E L BaP 2o TR Bty BRE one  SREITERS ¢ Foat Tt 5070 L RRRANGE g Tate
- 126) eciunbhg ynafd, rmmrte orymp bi szt i ous qumiblm:ammw meayt herapi es by

transpl ant afr%BQF«QE‘J:L?A a 'naQES&HE Tafi’h%@%"éé@&f@@%k%@u@q a9Gans
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bysev. r. di J@ageutical conpositions of

this ﬁ\g\;r g%t?éégifa %olsgrolf oné’?yglgiﬁ-bpr ess graft rejections when used
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{Fanspl antati on ther dpi es urt hernmoré,” a phar maceuti cal conposition
corrprfi‘%fﬂﬂ‘@l af ¥itret dATIIHARTRI nst Al LI M i ncl uded in the pharmaceuti cal

conposi ti ong OfpHhse IMYENE Q8| §ral gykkeasl X‘.h‘é%%falfl" redia¢amRntco Reause
it does not cause any side effects such as allergy when the anti body

der i VEER RVl 9% fd i hi Stier e P hurfiiRe s fo Bh arbitrary organ or

a portion thereof that composes the living body of a mammal (preferably

30 a human or a pig, and especially preferably a human). A preferred

example is the liver, heart, lung, pancreas, kidney, large intestine,

small intestine, or a portion thereof. Especially preferred is the
livef, or a portion thereof.

The term “tissue” relating to the transplantation of this:

35 invention refers to an arbitrary tissue derived from the living body

of a mammal (preferably a human or a pig, and preferably a human).



41 CLAIMS 1. A pharnmaceutical conposition for suppressing, treating, or
preventing graft rejection acconpanyin he transplantation of an 5 organ,
a portion thereof, or a tissue, said c osition conprising a substance
having an activity to nodul ate signal transduction nediated by AILIM and a
~pharmaceutically acceptable carrier. 2 . A pharmaceutical conposition for
enhancing the effect of one or nore innunosuppressive agent (s) on the

suppressi gRerkEea4 r@&tmpl%r 14Q EEE!G@%@& ak %ﬁer EO];O% hEGt 'k?&@céqrnggp%lgg

the transplantation of "an organ, a portion t 1'ssu
conposi ti2aiY oo meviedieng &ts&§sﬂaﬁcélmavedgthﬁratolV|ty to nodul ate signal

transduction mdi &l “BrfbloMordad 3 .an aLopee (2 ER1 LY ARSANAPLR FR3LT 8"

3. The pharmaceuti cal conp05|t|on 0 erein sal
i Munos @R €8€i P& @@éﬁtGK%ﬁtﬁng(ﬂmmﬁnQ§qnnﬁeﬂﬁyM@ @gggsést ugsy tel seppdess om

the group caRshetbhgcal 22 Et.@&ﬁ' ($ra AAr.ENQGArtd Gal; Sge{:Qb?gﬁXE'Q&g&’éé”

m zori bi ne and tacrolinus K-506), nycophenolate nof et unom
siroli m, tla%%%%%ﬁ?@wrr R: EF‘FY?ﬁG i hBeGHiM Grlugrapepkantieion of cells,

phar maceulsis@als ,ce A ON o ANN2ONE 2R uELALAE dalldk s WHEKELR. S8 H i cal
transplantatlgn IS otransplantatlon 5. The pharnmaceutical conposition

of any GHENST éVﬁlﬂ%eﬁ.ﬁRP%?W%%é%ban%§?6n$?%ﬁ% |oxstegliZatdiofn; or any one

xenotramﬁﬂﬁﬂﬁ@lb@n1mﬁun$h@ppbéég&@éuugéﬂtéxHHEE'ék@anEr€H¥l9n%§3dCi@'”B
5 wherein said organ_is the liver, heart, kidney, |ung,

n
panﬁqea§3l?lc?ﬁe°5h8Fﬁﬁ%%ﬁ FRhl LEbAbYsi 2T oH- 10f Q&nyséﬁeleC%%a%ﬁ%llt¥%ﬁ%ﬁ

wher ei nlslatﬂetifLStS.lL&e) Srhb@@ BkhAfa €O A€ nPEkalaBes ¢ 'asﬁlﬂlgrmgceﬂi@cal agent
phar maceut i osi.tjon of any one of clainms 1 to 7, wherein said

subst an8&Yi e aBnggﬁﬂa ¥ofsISUBEPRAREAL3BTgan TRt HPRr HEERE Flo@l trials.

conposi tion OEuChaﬂrmL&dmgj’pﬁderssﬁnﬁieda@éﬁt@lart@ﬁgua rﬁﬂ-b@haﬂ)Qﬂdrﬁe sgh@C&E@b
fronlgroup co S|st|n a) ,an_anti body that binds t a portlon
of sai d*ant3Ho &faﬁb Fﬁﬁ@ pt@deQﬁnﬁg?%iﬁaePEE'thBErS °§epoﬁﬂ%n1?ﬁman
extI&cewhmmanosegpmaseﬂvélagbhtBSacdofdim@iﬂv1ﬂmabymﬁpéhGEoﬁOﬂ@élﬁdég the

whol e o rii an_extr | ul ar n of AILIM and,t whol e_or a
porti on(}(%? Be"S an hSt 2fie 12 %l g}?r&a‘i%t %ﬁﬂuﬁ&&F‘&buPFncﬂﬂgwe haPR: Ohrf,

d) a pobypepiitde bﬁaphimmmhemtndﬁljddeﬁﬂb (Phe felrabigcesticah caipnsition of
any one ggthalgs gg mhereln sai d substance is a non-proteinaceous
subst anCe. 17 %h pﬁ ceutlcal conposition of claim1l0 wherein said

non- prote|nacEgeéesmbsyanthe|£mdmﬂbsdﬂw¥esyiuh clyenttcakl, yfsynéhespred one

CQ@H?””Qr more pharmaceutical agents selected from cyclosporin (CsA);

' tacrolimus (FK-506) ; azathioprine (AZ) ; mycophenolate mofetil (MMF) ;

mizoribine (MZ); leflunomide (LEF); adrenocortical steroids

(otherwise called adrenocortical hormones; corticosteroid;

corticoid) such as prednisolon and methylprednisolon; sirolimus

25 (otherwise called rapamycin); deoxyspergualin (DSG); FTY720
(chemical name: 2~amino-2-[2- (4~octylphenyl)ethyl]-1,3-propanediol
hydrochloride), and a “CTLA4 drug” described below. Either one or
both of tacrolimus (FK-506) and cyclosporin are especially
preferable.

"30 The term “CTLA4 drug” of this invention refers to a medicament
which contains as an active ingredient (1) a polypeptide comprising
the full length (includingmolecules havingpractically the same amino
acid sequence), or the whole or a portion of the extracellular region
of human CTLA4 (cytotoxic T lymphocyte—aésociated antigen 4; <amino

35 acid sequence> GenBank Accession No. NP 005205; <cDNA> GenBank
Accession No. NM 005214); (2) a fusion polypeptide comprising the



.A@iL. A{. AS[ 9. A. Af 9. A. AH% AA% Af n% A& A% A. AH% A9. Af L. A& A@Q.. A. AS% AU. A@b6 A
@%ASQ A9 Al'19. AU9. ASL. A. Afn9. A.. A@1 AU. Af[ % A9. AS! . A& A@1_. AAL. AS% A. A n&
. A&90- ;
AB yz78 $%{qu gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] caU] ca] ca] cTa] cal i j ?Ahi ~ ) () vw
| wr mhc”Y] | ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca

] cajJc calcalw .

17op. T alll%g% aU‘é?}MaJ af} ]%?‘% Sg]%ESfSé]Béféaf%%]%%] Qb RH A T @&fca) cal

caj ;:Eitlca] wiad ta] ca) < a}cal tar) caf car eta] @a) ad e acal kPefl 1y preferably,

| <- XS Z]1]ca calc alc calcalcalcalcal.c .cal ca] c

a] ca]tc r}]o _e] %%} 05’}3 ] ca} %glt%a% 8]‘3%’ ghe JéﬁLQ%\)&ag%q]r z“ﬁ (5Jb2’]zi] ]nc}a] c}a]

ca] car]ea]xzac]}w]rc)a] d@]nm]mﬁ]tm] Capbaprahtalcascal i €cadEa] cca]CtEla]Acﬂa]Icﬁ] ca] ca]
%jf::a 1,02 @ KUV+78GHno é 8% 11 Iy _

} sni ] fc%] k]‘% c%‘]%a‘] E%]% ‘] (] caa]“éaa{]“baa]] c(aﬁscpaﬁ a] a}’] cpal] k] é’a] cajc

a]Ca]&amuménbjthé(ﬁ@l&@@p@t@@C@ﬁC&l dr ki@ fusion polypeptide of ,

o S S gl et beslon golgel sedaal el o o salalel col

d" x’ yqéﬂérat#%w%%m&&&&&&}lpsmar 2] 1103l valtalrcdd chy ed fompral sl ca] c

a] ca] ]

"1 ()" i%ig%&g%‘%% C@%@%ﬁg@% &]bj]%} ca]‘glgr]&sa] Cé:i‘]%?] cgc] cgﬁ cai ca] ca] C
dl0ca] ca] ca\jexdiga] capch] o calxe’\a:]eaa]sc’@]hca}sca] clela) ea) céﬁ]@aqec%] leat 7HWKe
S Sgsgg&@gﬂ/\' ap ofvtaLfaldf"Pd‘]cﬁ]ﬂiﬁaéll} [Ei‘eg\ V\Fcafcat]lcaj] ca ca ca %la ca ecaav] calca]
caV] celfeal ca]“(fal}'s@-@]nc]a?bEI]J%Q]‘-c@@/] éa]n@a\@cac]:*caqch}zaq?@%a?éa\]@a}ba]S@aiq | 6n3
qorrri.sBbss ng{ée]pﬁgé(]x FoZ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj

ca] cal ca]ca cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! Xnmp~/ CCLk| vgl gb] X]

] ca] ca] ca] CH}®%g ca¥Fea] @a] cfa“U]ﬂé%ﬂ_f ca]Déa] cfRod]¢a] c@ff caltes] ca e icH] c1Lca] cal
%]Caiﬁﬁiﬁ@iﬁg&ﬁ@g§f@éﬁﬂé¥¥é@ﬂj he aforementioned CTLA4-Ig

ZGOHKbHI ca] ca] ca] ca] ca] ca] cal ca] ca]tca] CEJ ca ca caj ca] ca] ca] cajc

aVv] ca?%%tl]lléh? ca]'—]&‘a] a]JBa]lé%}}léa]Sé§PéaFéa]’éaFéﬁF-'P #P[Ez tYrOSlne of

9} xsnh&s 741 bd arloc af el cal € %@tﬁﬂf@i%ﬁ@é@l@&ﬁ%?@@ﬂ@@]%é@] cal ca

] ca] ca] cal cal ca] ca] ca] ca]Dca] caljcalcal 9\ r|{~7
quibb/Repligen Has been confirmed from'varlous animal experiments,

and this product is also included as one of the CTLA4 drugs of this

20 invention (Igakuno Ayumi, Vol.194, No.14, p.1195-1200, 2000; J. Clin.

Invest., Vol.103, p.1223-1225, 1999; N. Engl. J. Med., Vol.335,

p.1369~1377, 1996; J. Exp. Med., Vol.178, p.1801—1806, 1993; Blood,

Vol.94, p.2523-2529, 1999; Nature Med., Vol.6, p.464-469, 2000; Blood,

Vol.83, p.3815-3823, 1995; J. Clin. Invest., Vol.2, p.473-482, 1998; CTJ

25 Blood, Vol.85, p.2607-2612, 1995; N. Engl. J. Med., Vol.340,

p.1704-1714, 1999; N. Engl. J. Med. Vol.335, p.1369-1377, 1996; J.
Clin. Invest., Vol.1l03, p.1243-1252, 199%99).

The phrase “pharmaceutically acceptable carrier” of this

invention includes an excipient, a diluent, a filler, a decomposing

30 agent, a stabilizer, a preservative, a buffer, an emulsifier, an

aromatic agent, a colorant, a sweetener, a viscosity-increasing agent,

a flavor, a solubility-increasihg agent, or some other additive.

Using one or more of such carriers, a pharmaceutical composition can

be formulated into tablets, pills, powders, granules, injections,

35 solutions, capsules, troches, »elixirs, suspensions, emulsions,

syrups, etc.
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" 10% 1000 mg (or 10 Mg to 500 mg) per one administration. Depending on
various conditions, a dosage less than that mentioned above may be
sufficient in some cases and a dosage more than that mentioned above

15 may be necessary in others.

In the case of an injection, it can be produced by dissolving
or suspending an antibody in a non-toxic, pharmaceutically acceptable
carrier such as physiological saline or commercially available
distilled water for injection adjusting the concentration in the range

20 of 0.1 Mg antibody/ml carrier to 10 mg antibody/ml carrier. The
injection thus produced can be administered to a human patient in
need of treatment in the dose range of 1 Ug to 100 mg/kg body weight,
preferably in the range of 50 Hg to 50 mg/kg body weight, one or more
times a day. Examples of administration routes are medically

25 appropriate administration routes such as intravenous injection,
subcutaneous injection, intradermal injection, intramuscular
injection, intraperitoneal injection, ‘or such, preferably
intravenous injectioﬁ. -

The injection can also be prepared into a non-aqueous diluent

30 (for example, propylene glycol, polyethylene glycol, vegetable oil
such as olive o0il, and alcohol such as ethanol), suspension, or
emulsion.

The injectioh can be sterilized by filtration with a
bacteria—filtéring filter, by mixing a bacteriocide, or by

35 irradiation. The injection can be produced in such a manner that it

is prepared at the time of use. Namely, it is freeze-dried to be a
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problem in therapies where an organ (liver, heart, lung, kidney,
pancreas, etc.) or a portion thereof, or a tissue (such as skin, cornea,
and bone) from a donor 1is transplanted (allotransplanted or
xenotrénsplanted) 1x>arecipientaffectedbyeaseverecardiovascular
10 disease.
Furthermore, the pharmaceutical composition of this invention
can increase the effect of the suppression of graft rejection (l
(immunological rejection) by existing immunosuppressive agents
administered to suppress graft rejection during such transplant
15 therapies when the pharmaceutical composition is used in combination

with the immunosuppressive agents.

Brief Description of the Drawings

Fig. 1 shows the effect of an anti—AILIM.antibody and/or an
20 immunosuppressive agent on the suppression of immunological rejection
(graft rejection) accompanying organ transplantation, using as an
index, the prolongation of graft survival in a recipient who was
transplanted with a liver from a donor.
Fig. 2 shows the effect of suppression of immunological (;ﬁ
25 rejection (graft rejection) that occurs accompanying organ
transplantation by anti-AILIM antibody and/or an immunosuppressive
agent, which uses as an index the extended days of graft survival
of the transplanted liver from a donor in a recipient.
Fig. 3 shows the effect of suppression of immunological
30 rejection (graft rejection) that occurs accompanying organ
transplantation by anti-AILIM antibody (otherwise called anti-ICOS
antibody), which uses as an index the extension of days of graft
survival of the transplanted heart from a donor in a recipient.
- Fig. 4 shows the effect of suppression of immunological
35 rejection (graft rejection) =that occurs accompanying organ

transplantation by AILIM-Ig (otherwise called IC0S-Ig), which uses
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rejection (graft rejection) that occurs accompanying organ
transplantatrn1byanti—AILIMantibodyand/orAdCTLA4—Ig,whichuses
as an index the extension of days of graft survival of the transplanted
heart from a donor in a recipient.
10 Fig. 7 shows the effect of an anti-AILIM used in combination
with AACTLA4-Ig on the suppression of immunological rejection {(graft
P rejection) accompanying organ transplantation, using as an index,
the presence or absence of graft survival of a transplanted heart
(primary heart transplantation and secondary heart transplantation)

15 and transplanted skin (primary skin transplantation) in a recipient.

Best Mode for Carryving out the Invention

Hereinafter, the present invention will be specifically
illustrated with reference to Examples, but it is not to be construed

20 -as being limited to the embodiments described in the Examples.

(Example 1] Suppression of graft rejection by an AILIM modulating
substance in liver transplantation
i <1> Materials and methods
25 <1-1> Animals
Adult Lewis rats (male, 210-250 g) and DA rats (male, 210-250
g) were used as recipients and donors, respectively.
<1-2> Anti-rat AILIM monoclonal antibody
Amonoclonal antibody purified from ascites fluid or the culture
30 supernatant obtained by culturing in vitro or in vivo the previously
reported hybridoma named “JTT-1" (this hybridoma has been
internationally deposited on October 11, 1996 at the National
Institute of Bioscience and Human-Technology, Advanced Industrial
ScienceandTechnology,MinistryofEconomy,TradeandIndustry,which
35 is an international depositary agency certified under the Budapest

Treaty. International Accession No.: FERM BP-5707) that produces a
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<1-3> Liver Transplantation

Following the previously reported method of Kamada et al.,
livers of donor DA rats were transplanted into recipient Lewis rats
(Surgery, 93, p.64, 1983; Transplantation, 30, p.43, 1980;

10 Transplantation, 28, p.47, 1979).

Specifically, livers obtained from DA rats were washed by
flushing ice-cooled sterilized distilled water from the portal vein. (1 
Next, transplantation of the livers to the recipient Lewis rats was
initiated by suturing the supra-hepatic vena cava. Then, by using

15 the cuff technique, the portal vein and the infra-hepatic vena cava
were sutured (Transplant. Proc., 19, p.1158, 1987; Transplantation,
43, p.745, 1987).

If the recipient rats died within 3 days after completion of

the transplantation, this was determined to be a technical failure
20 of the transplantation. As a result, the success rate of the

transplantation was 95%.

<1-4> Administration- of the anti-AILIM antibody and/or an
immunosuppressive agent (o

25 After completion of transplantation, the anti-AILIM antibody )
and/or the immunosuppressive agent FK-506 were administered to each
of the Lewis rats (each group containing 5-9 animals) in the doses
and at the timing described below. The day on which transplantation
was completed was counted as day zero (0).

30 The group to which neither the anti-AILIM antibody nor the
immunosuppressive agent FK-506 were administered was used as the
control. '

1. Anti-AILIM antibody (1 mg/kg; intravenous injection; day 0)

2. Anti-AILIM antibody (1 mg/kg; intravenous injection; day 0
35 and 6) >

3. Anti-AILIM antibody (1 mg/kg; intravenous injection; day 0,
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4. Anti-AILIM antibody (1 mg/kg; intravenous injection; day 0,

3, 6, 9, and 12)
5. Anti-AILIM antibody (0.3 mg/kg; intravenous injection; day
5 0, 3, 6,9, and 12)
6. FK-506 (1 mg/kg; intramuscular injection; day 0)
7. Anti-AILIM antibody (1 mg/kg; intravenous injection; day.O)
and FK-506 (1 mg/kg; intramuscular; day 0)
Duration of graft survival of the transplanted liver in the
10 recipient was evaluated and.determihed according to the Kaplan-Meier

test.

<2> Results

The results are shown in Fig. 1 and Fig. 2. Parts of the data

15 in Fig. 2 are updates of the data in Fig. 1.

As a result, in the group to which the anti-AILIM antibody (1
mg/kg) was administered 3 times or 5 times over a course of time
following transplantation, a significant prolongation of graft
survival of the transplanted liver was observed compared to that of

20 the control.

Furthermore, in the group to which a low dosage of anti-AILIM
antibody (0.3 mg/kg) was administered 5 times over a course of time
following transplantation, a similar significant prolongation of
graft survival of the transplanted liver was also observed.

25 Furthermore, surprisingly, when the anti-AILIM antibody was
administered even just once in combination with FK-506, which is an
immunosuﬁpressiveagentclinicallyusedfornmltiplepurposes,graft
survival of the transplanted liver was greatly prolonged, which was
considerably longer than when only FK-506 (1 mg/kg) was administered

30 once.

From these results, the following were revealed.

1) Thé anti-AILIM antibody significantly suppresses graft
rejection (immunological rejection) that accompanies the
transplantation of a graft such as an organ.

35 2) Graft rejection that-accompanies the transplantation of a

graft such as an organ can be further suppressed by using the
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(Example 2] Suppression of immunological rejection by an AILIM
5 modulating substance in heart transplantation (Part 1)

<1> Reagents, animals, and testing method

<1-1> Animals .

Adult C3H/He mice (male, 6 weeks old) and BALB/c mice (male,
6 weeks old) were used as recipients and donors, respectively.

10 <1l-2> Preparation of an anti-mouse AILIM monoclonal antibody

The preparation was done as follows.

Using the cDNA encoding the full length amino acid sequence of
the previously reported mouse AILIM (Int. Immunol., Vol.l2, No.1l,
p.51—55,2000),atransformedcellexpressingmouseAILIMwasprepared

15 accordingtostandardmethodsusinggeneticrecombinationtechnology.

- The transformed cell was homogenized and ultra-centrifuged
(100,000xg),andthecentrifugedresiduecontainingthecellmembrane
fraction was collected and suspended in PBS. The obtained cell
membrane fraction was injected together with complete Freund’s

20 adjuvant into the foot pad of a Wistar rat for the initial immunization
(day 0) . In addition, the cell membrane fraction was administered
as an antigen into the foot pad with intervals, on day 7, day 14,
and day 28. Two days after the final immunization, lymph node cells
were collected.

25 The lymph node cells and mouse myeloma cells PAI (JCR No. B0113;
Res. Disclosure, Vol.217, p.155, 1982) were mixed in a 5:1 ratio, .
and a monoclonal antibody-producing hybridoma was prepared by fusing
the cells using polyethylene glycol 4000 (Boehringer Mannheim) as
the fusing agent. Hybridoma selection was performed by culturing in

30 a HAT-containing ASF104 medium (Ajinomoto) containing 10% fetal
bovine serum and aminopterin.

The fluorescence intensities of cells stained by reacting the
culture supernatants of each hybridoma with the above-mentioned
recombinant mouse AILIM-expressing transfected cells and then

35 reacting them with FITC-labeled &nti-rat IgG (Cappel) were measured
using the EPICS-ELITE flow cytometer to confirm the reactivity of
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5 : One of these hybridomas was named “B10.5”. This hybridoma (10°
to 10’ cellé/O.S mL/mouse each) was injected intraperitoneally to an
ICR nu/numouse (female, 7 to 8 weeks old). Ten to twenty days later,
laparotomy was performed on the mouse under anesthesia, and large
scalepreparathnlofratanti—mouseAILIannoclonalahtibody(IgGZa)
10 was carried out from the ascites obtained according to standard
procedures. Hereinafter, this antibody is éimply referred.to as
“anti-AILIM antibody”.
<1-3> Heart Transplantation
Following the previously reported method, the hearts of donor
15 BALB/c mice were transplantéd.to the abdomens of the recipient C3H/He
mice. Disappearance of pulsation of the transplanted heart was
judged to be the completion of graft rejection.
<2> Experiment 1 (administration of anti-AILIM antibody)
To each C3H/He mouse (10 mice) that had completed
20 transplantation, the anti-AILIM antibody (10 mg/kg) was administered
immediately after transplantation (day 0; 200 MHg), on day 2 (200 kg,
day 4 (200 Hg), day 7 (200 pg), and day 10 (100 Hg). The group to
which anti-AILIM antibody was not administered (25 mice) was used .
_ as the control. ﬂ
'25 Duration of graft survival of the transplanted heart in the
recipient following transplantation was evaluated and determined
according to the Kaplan-Meier test. ‘
The average duration of graft survival oif the transplanted heart
in the recipients was as follows:
30 (anti-AILIM antibody administered group)
duration of graft survival: 9 days in 1 mouse, 10 days in 3 mice,
13 days in 4 mice, 16 days in 2 mice
(control group)
duration of graft survival: 6 days in 2 mice, 7 days in 9 mice,
35 8 days in 7 mice, 9 days in 3-mice, 10 days in 4 mice

The duration of graft survival in the control group to which
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group, and a significant prolongation of graft survival of the

transplanted heart was demonstrated in' the anti-AILIM antibody
5 administered group.

<3> Experiment 2 (administration of anti~AILIM antibody or AILIM-Ig)

The animals (donors and recipients) and the anti~AILIM antibody
used were the same as those mentioned above. AILIM-Ig used in this
examination was a fusion protein between IgG-Fc and the extracellular

10 region of mouse AILIM prepared similarly to a previous report
(International Patent Application No. W098/38216; European Patent
Application No. EP0984023).

Heart transplantation was carried out in a manner similar to
Experiment 1.

15 To each C3H/He mouse that had completed the transplantation,
the anti-AILIM antibody (100 Mg/day) or AILIM-Ig (100 pg/day) was
administered intraperitoneally immediately following
transplantation (day 0), on day 2, day 4, day 7, and day 10. The group
to which neither the anti-AILIM antibody nor AILIM-Ig was administered

20 was used as the control.

The average duration of graft survival of the transplanted heart
in the recipient mice was approximately 7.7 days in the control group,
whereas in the anti-AILIM antibody admj_.nistered group, it was
approximately 40.9 days (intermediate valué: 29 days/ maximum value: (

25 120 days), and in the AILIM-Ig administered group it was 30 days or
longer (intermediate value: 20 days/ maximum value: 64 days) (Fig.
3 and Fig. 4). Namely, in both the anti-AILIM antibody administered
group and the AILIM-Ig administered group, a significant prolongation
of graft survival of the transplanted heart was demonstrated.

30 Furthermore, by hematoxylin/eosin-staining (HE staining)
according to standard methods, the degree of infiltration of AILIM
(ICOS) expressing cells into the transplanted heart was analyzed in
each of the control mice (no therapeutic treatment after heart
transplantation) and the mice to which anti-AILIM antibody was

35 administered after transplantation.

As a result, in the untreated group, a significant infiltration
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administered, necrosis of the cardiac muscle could not be observed,
5 and a significant decrease of infiltration of AILIM (ICOS) expressing

cells was confirmed (Fig. 5).

[Example 3] Suppression of immunological rejections by AILIM
modulating substances in heart and skin transplantation

10 <1> Reagents, animals, and testing method
<1l-1> Adenovirus vector

, A recombinant adenovirus containing an expression cassette of
either a.cDNA encoding hCTLA4-Ig (fusion protein comprising the
extracellular region of human CTLA4 and human Fc) or E. coli

15 P-galactosidase gene (lacZ) was produced by homologous recombination
between expression cosmid cassette . pAdex/CAhCTLA4—Ig
(Transplantation, Vol.68, No.6, p.758, 1999) and the genome of the
parent strain adenovirus (Proc. Natl. Acad. Sci. USA., Vol.90, No.24,
p.11498-11502, 1993).

20 Next, the recombinant virus was proliferated within the 293 cell
line derived from human kidney. The virus vector prepared in this
manner was collected, and stored by freezing at -80°C. The
recombinant adenovirus containing the cDNA of hCTLA4—Ig, and the
adenovirus containing LacZ were named AdCTLA4-Ig and AdLacZ,

25 respectively.
<1-2> Animals and Antibody

Adultmale (210-250 g) _Lewis (RTll) rats were used as recipients,
and an adult male (210-250 g) DA (RT1®) rats or BN (RT1") rats were
used as donors.

30 The mouse-anti-rat AILIM monoclonal antibody prepared in
Example 1 was used.
<1-3> Heart and skin transplantation and method of testing

Following a previously reported method (J. Thorac. Cardiovasc.
Surg., Vol.57, No.2, p?225—229, 1969), hearts obtained from DA rats
35 were transplanted to the abdomen of Lewis rats. Immediately after

thehearttransplantation,ananti—ratAILIMantibody (1 mg/kg) and/or



10 10! L6&10%&' ()- @ yM.6&10%& ()-@7YzY7rS1!! '10% h h& ()-&

'10%& ()-& p, | &L0%h& ()--!yR | &10%h& ()--, 10% h& ()-I &10%hh&' ()-3

rSil @ 10%c& ()-y10%& ()- 10 h h 10 10 h h '10%h h& ()-& '10%h

h& ()-& '10%h h& ()-& ] Jw4rSi!!&10%& () -

&&10WNVE ()-g! @10%&' ()-! @ 10%KKE& ()-! @109 T& ()-! R@ 10%rY&' ()-JS||[9rS1!!
1S ' 10%vVv& ()- CS ' 10%& ()-Ich' '109%& ()- S ' 10%& ()-

VS 18ueR1AN- 9851018 ) platyie ' £5 1008 () ofipS10% fuf) -FLBA0M &A1 30024 & O -

10! S 'H?GV&"’@PDP@F-Z%MEI singdendgse) toytheoskeipieny- FRUS T L0 W & () - , *10%

5{ 916:}/ o 1@%A9§f B S TSR S0 PRITBIS S TSR A BT e ARt R & ()
-1k, é&éw/ RP&'lPPdV TQFOPFGTLR ALY aalsCladmirg 0918 d ) %ﬂ.d the group of

109! exaaeg@aﬁxeaoz&lw s 104 Mc&%mg&"%s()adﬁ%ﬁlag ba 1fLPEI&L s ! S]
&10%&' () &LO%&R ()-t!sl . &10%ss& (
used as controls The method of treatment of each animal group is

as shown below. :
Group 1: Allotransplantation (Lewis/DA) without
immunosuppressive treatment.

10 Group 2: Isotransplantation (Lewis/Lewis) without
immunosuppressive treatment.

Group 3: Allotransplantation (Lewis/DA) with administration of (ﬂz
AdLacZz. ' '
Group‘Q:Allotranéplantation(Lewis/DA)withadministrationof
15 AdCTLA4-Ig. '
Group 5: Allotransplantation (Lewis/DA) with administration of
anti~-AILIM antibody. _
. Group 6: Allotransplantation (Lewis/DA) with administration of
AdCTLA4-Ig and anti-AILIM antibody.

20 Disappearance of pulsation of the transplanted heart was judged
to be the completion of graft rejection. The graft rejection was
confirmed by histologically analyzing mononuclear cells that
infiltrated into the transplanted heart tissue and necrosis of the
muscle cells by HE staining according to standard methods. | Gi}

25 Next, to the lateral thoracic wall of the recipient rats of Group
4 and Group 6 in which the transplahted heart survived for a long
period, a sufficiently thick skin graft of a DA donor rat was
transplanted on day 140 from the heart transplantation. After the
skin transplantation, an immunosuppressive treatment with the

30 anti-AILIM antibody, AdCTLA4-Ig, or such, was not performed. The end
of the duration of graft survival of the skin graft was determined
when the degreé of visually observable skin graft decreased to 10%
or less of the initial state.

Then, on day 200 from the initial transplantation of the DA rat

35 heart, using the cuff technique (Acta. Pathol. Microbiol. Scand. [A],
Vol.79, No.4, p.366-372, 1971), the heart of a donor DA rat was
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Furthermore, on day 150 from the initial heart transplantation
S from DA donor rats, BN donor rat hearts were transplanted to the
remaining recipient rats of Group 6 in which the transplanted heart
survived for a long period.

Statistical evaluation of the survival degree of the graft in

the recipients was performed according to the Kaplan-Meier test.
10 <2> Examination results |
' As shown in Fig. 6, a significant prolongation of graft survival
of the transplanted heart in recipients compared to the group of
untreated animals to which xenotransplantation was performed (Group
1), was not observed in the group of AdLacZ-administered animals
15 (Group 3) and in the group of animals to which a single dose of the
anti-AILIM antibody was given (Group 5).

On the other hand, in the group of AdCTLA4-Ig-administered
animals(Group4),graftsurvivalofthetransplantedheart(initially
transplanted DA rat heart) was significantly'prolonged (the average:

20 approximately 64 days). Furthermore, in 3 rats of Group 4 (10 rats),
graft survival of the transplanted heart for a long period of 100
days or more was observed (Fig. 6).

Furthermore, in the group of animals in which AdCTLA4~Ig and

anti—AILIMantibodywereusedincombination(Group6),gnaftsurvival
25 of the transplanted heart (initial DA rat heart) was indefinitely
prolonged (300 days or more) in all recipients (Fig. 6). |

In the reéipient rats of Group 4, the transplanted heart
(initially transplanted DA donor rat.heart) waé rejected along with
the rejection of the transplanted skin, whereas in the recipient rats

30 of Group 6, rejection of the transplanted heart was. not observed.

As shown in Fig. 7, in all the recipient rats of Group 4 and
Group 6 receiving transplantation of skin from a donor, the
transplanted skin was rejected. However, in contrast to Group 4 and
the control group in which rejection of the transplanted skin

35 completed in 12 days or less from skin transplantation, the completion

of rejection was somewhat delayed and was seen within 16 days or less
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In the recipient of Group 6 to which BN donor rat hearts were

transplanted, the initially transplanted DA rat hearts continued to (_3
pulsate and survived during the examination, but the BN donor rat
hearts transplanted the second time were rejected within a period

15 similar to the results of animals of Group 1.

Industrial Applicability

The pharmaceutical compositions of the present invention are
extremely useful in the suppreSsion; prevention, and/or treatment

20 of immunological rejection (graft rejection), a serious problem
accompanying therapies by transplantation (allotransplantation or
xenotransplantation) of organs (liver, heart, lungs, kidneys,
pancreas, etc.), parts thereof, or tissues (skin, cornea, bone, etc.)
from donors to recipients affected by severe cardiovascular diseases. (

25 The pharmaceutical compositions of this invention can also more
strongly suppress graft rejections When used in combination with
existing immunosuppressive agents that are administered to suppress
graft rejections (immunological rejections) in such transplantation
therapies.

30 Furthermore, a pharmaceutical composition comprising a human
antibody against AILIM included in the pharmaceutical compositions
of this invention is an extremely useful medicament, because it does
not cause any side effects such as allergy when the antibody derived

from mice is administered to humans.

»
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2. A pharmaceutical composition for enhancing the effect of one
or more immunosuppressive agent(s)on the Suppression, treatment, or
10 prevention of graft rejection accompanying the transplantation of
an organ, a portion thereof, or a tissue, said composition comprising
a substance having an activity to modulate signal transduction
mediated by AILIM, and a pharmaceutically acceptable carrier.
3. The pharmaceutical composition of claim 2, wherein said
15 immunosuppressive agent is one or more therapeutic agent (s) selected
from the group consisting of azathioprine, adrenocortical steroid,
cyclosporin, mizoribine and tacrolimus (FK-506), mycophenolate
mofetil, leflunomide, sirolimus, deoxyspergualin, FTY720, and CTLA4
drug.
20 4. The pharmaceutical composition of any one of claims 1 to 3,
wherein said transplantation is allotransplantation.
5. The pharmaceutical composition of any one of claims 1 to 3,
wherein said transplantation is xenotransplantation.
- 6. The pharmaceutical composition 6f any one of claims 1 to 5,
25 wherein said organ is the liver, heart, kidney, ldng, Oor pancreas.
7. The pharmaceutical composition of any one of claims 1 to 5,
wherein said tissue is the skin, cornea, or bone tissue.
8. The pharmaceutical composition of any one of claims 1 to 7,
wherein said substance is a proteinaceous substance.
30 9. The pharmaceutical composition of claim 8 wherein said
proteinaceous substance is selected from group consisting of:
a) an antibody that binds to AILIM, or a portion of said antibody;
b) a polypeptide comprising the whole or a portion of an
extracellular region of AILIM;
35 c) a fusion polypeptide’comprising the whole or a portion of

an extracellular region of AILIM, and the whole or a portion of a
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constant region of the immunoglobulin heavy chain; and,
d) a polypeptide that binds to AILIM.
10. The pharmaceutical composition of any one of claims 1 to
7, wherein said substance is a non-proteinaceous substance.
5 11. The pharmaceutical composition of claim 10 wherein said
non-proteinaceous substance is DNA, RNA, or a chemically synthesized

compound.



