27 Septenber 2005 1 DESCRI PTI ON THERAPEUTI C AGENTS FOR M\g;LAM\QFAm BOWEL
- DI SEASES Technical Field 5 The present invention relatest epf)%e 5uti cal
conposi tions- conprising a substance having an activity to nodul ate the
biological activity of the "activationiinducible |ynphocyte
"~ i munonodul atory nol ecule” (AILIM (also known as "inducible costinul ator"”
(1C0S)), especially the signal transduction nediated by AILIM 10
Specifically, the present invention relates to pharnaceutical conpositions
conprising a substance having an activity to regulate (for exanple,
inhibit) the proliferation of AlLIDMBRressomg cells, cell death (or

apopt osis) , OITHARRPLY | A8 Sy t ( e e, inhibit)

t he production To%%‘ a cyti?lg %ﬁ%r E@%ar%%lfref‘%%%b%{t g%h@?‘oﬁﬁg%z*é;as ‘
interleukin-4) by Al LI Mexpressing cells. Mre specifically, the present

i nvent i 98-EANPLL SPSe fybst ances having an activity to nodul ate the signal
transduction via ArtTM and particularly preferably, substances that .
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suppr essi treating, or preventing di Seasé$ acco yin
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such - asotetulés (lcenatiMeehblhs,and: ) hn' s .di se nd
~al i ment a?% alle }9i es) . ),25(aBackgr ounda%rtl%%%%%@ngcrﬁ%%%fao o% hgﬁ%os?) !
~ gastroi NSt {51402 o g U GE L coy sl trest bonIALLtTY .ant | gens der i ved
. fram food andetieriekaater tak pfd Mg ; 13 ' ' s,existing
“in the outsi d.elﬂii\;\jolr Ild SOY? t,hatp are harllf?fif%tgln%tlggt }Egl%?\%%%@%%%n%g%gﬁlﬁgi
“pat hogent M Tr'idtry 4T eTe S 1Phér 81BF Banehehgubiy ol mtaastividly mecoegulate
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~secret & ant i58E edCE FPHRMTHT I 2 &1 SRIHEE EHESEYRUEOUST Nenioads tal $60have
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' ?gféns%Jggh! %Qﬁfﬁ, or interleukin-4) by AILIM-expressing cells.
More specifically, the present invention comprises substances
having an activity to modulate the signal transduction via ATLIM,
_and.particularly preferably, substances that induce cell death,
apoptosis, or depletion of AILIM-expressing cells. The present
20 invention relates to pharmaceutical compositions for suppressing,
treating, or preventing diseases accompanying abnormal immunity of
the intestinal tract {for example, inflammatory bowel diseases such
as colitis (ulcerative colitis and such) andVCrohn’s disease, and
alimentary allergies). -
25
| Background Art

Mucous membranes of the gastrointestinal tract are constantly
exposed not only to antigens derived from food and enterobacterial
flora, but also to various antigens éxisting in the outside world-

30 ,thatareharmfultothelivingbody,suchasgmthogenicu&croorganimmy
Therefore, the gastrointestinal mucous membranes exhibit a cytotoxic
activity in order to compete against such ahtiéens harmful to the
living body. While maintaining the ability to secrete antibodies to

| neutralize toxins, these mucous membranes also have the unique immune

35 mechanism of suppressing excessive immune reactions against antigens

sgch as food and.enterobacterial flora (this mechanism is called




such as food and enterobacterial flora (this nmechanismi §al| dﬁéé
Sept enber 2005 gastroi ntestinal nucosal immunity or int R0 N Qﬁty).
‘Specifically, normal nucosal imunity is established on the bal ance '
bet ween positive imune responses agai nst pathogens and negative inmmune
responses agai nst non- pat hogeni c antige%s. When this bal ance 5 of
i mmunol ogi cal honeostatic mai ntenance col | apses, inflammuation, allergies,
and.-i'nfections occur, triggering the onset of intestinal diseases
general ly termed | nfl-ammatory Bowel Diseases (IBD) and alinentary
al l erqgi, : re hve J§ to b | di. ses, are . hn' s
10 disegiztggfﬁggﬁgl%%Fit?ggkgggecfgﬂ%%éfﬁgeré¥ivg»%bsgﬁﬁgﬁ(Lkﬁﬂmuqi)y T are
- di seaseBP¢al hhtzhlY hag@atogerosaindmnmbaispets fa ghtanidshetar oni the drd ance
recurr C abdom i di_ar.r; r, usj .
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significant, long-termobstacles t0 the daily d and uvenile
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el uci dating the pat hogenesis of colitis and de opi'ng effective
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- onset for, inflammatory bowel diseases, recent studies I ndicate the strong
possi biFHIBFR LY dbdt e S mmuni ty of the intestinal tract

( gastroi nt estliHaho St Gepae siofFAt it i NBYah8a t HEy BAWEE. d MU L0 SRECIHLRAL LY,
anlbnfkfnnatlog'%r al l ergy .occurs in the intestinal nucous nenbranes due
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- ireason agaidiseaddd denshikht hael pheablba thRbor A& UIBE |34 QRr PALBAgeNi ¢

.,and-have{i Iom1inggnogenigit% resulting in the onset of an inflammtor
bowel AEEESEUTESPENRFRBFES AbmRHEF i nmBRiy 2BGaf h3FTER QG patRBEERs,

‘ant i gensigieirfi ivedhf,r ootk ror obst 9ankigens thas heen, suggess edch01439nke

deeply .i nvol.ved in sucqa%nfla téons and allergies of the intestine,

Furt hertbra Hrecdit Sttt es halRr SUgHRRtRd t RENCHosSPHiFify HREPSShASLHRl
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developing effective therapeutic methods.
Although various possibilities such as genetic and
environmental factors have been discussed concerning the mechanism
_20 of onset for inflammatory bowel diseases, recent studies indicate
. the strong possibility that abnormal immunity of the intestinal tract
(gastrointestinal mucosal immunity) may be the cause. More
specifically, an inflammation or allergy occurs in the intestinal
mucous membranes due to the induction of an excessive immune response
25 that occurs for some reason against antigens in the intestine that -
are normally non-pathogenic and have a low iﬁmunogenicity, resuiting
ih the onset of an inflammatory bowel disease.
Furthermore, abnormal immunity against foreign pathogens,
antigens derived from food, or autoantigens has been suggested to
30 be deeply involved in such inflammations and rallergies of the
intestine. Furthermore, recent studies have suggested the
possibilitythatabnormalimmﬁneresponsestowardscertainindigenous
bacteria manifest as chronic inflammatory reactions.
This mechanism of onset of inflammations and allergies of the
35 intestine due to abnormal immunity of the intestinal tract is

supported by analyses on the function and differentiation of T cells




35 intestine due to abnor nal immunity of the intestinal #{ orted
by anal yses on the function and differentiation of T cel er
2005 3 of patients as well as the cytokine production pattern |n_IeS|ons
or serum Furthernore, analysis of varigus recently devel oped ani ma
~nodel s of inflammatory intestinal di seases also reveal that abnornal
mucosal inmmnity causes chronic inflammation in the intestine 5
(Gastroenterol ogy, Vol.109, p.1344-1367, 1995). For exanple, it is clear
that T cells are deeply involved in the onset  of chronic enteritis since
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‘of TCRaf T cells causes an increase in the fraction of abnormal T
cells, which then causes abnormal regulation of cytokine productlon,
becoming a mediator of inflammation.
20 In a model in which CD4*/CD45RB™% T ¢ells are introduced to
severe combined immunodeficient mice (SCID mice), severe entéritis
~accompanying hyperplasia of a mucosal layer and infiltration of
lymphocyj:es in the intestine are induced. However, this enteritis
does not occur when unfraétionated CD4" T cells are simultaneously
25 introduced (J. Exp. Med., Vol.178, p.237-244, 1993; Int. Immunol ..,
Vol.5, p.1461-1471, 1993). CD4" T cells of SCID mice that have
developed enteritis produce IFN-y. On the other hand, since enteritis
is suppressed by the administration of antibodies against INF-y, Thi
type T cells are considered to cause the inflammation (Immu_nity, Vol. 1,
30 p.553-562, 1994). |
Based on these facts, there seems to be no doubt that CD4* T
cells of the intestine and excessive activation thereof are important
- factors in inflammatory bowel diseases.
Furthermore, regression of enteritis with the decrease in CD4*
35 T cells J'_ﬁ patients affected by both an inflammatory bowel -disease

and HIV, also supports the deep involvement of abnormal CD4* T cells




factors in inflamuatory bowel diseases. Furthernore, regj eSItO o?

enteritis - wi-th the decrease in CD4+ 35 T cells in patieéent PAFPEE g%sby

both an inflammatory bowel disease and H'V, also supports the deep

i nvol venent of abnormal CD4+ T cells 274Septenber 2005 4 in inflammatory
bowel diseases (J. din. Gastroenterol ogy, Vol.23, p.24-28, 1996) Based

~on this finding, there have been attenpts to treat inflanmtory bowel '

~ di seases using an anti-CD4 anti body, and it has been reported that -
inflammatory | esions are suppressed by the admnistration of an anti--CD4
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Enteritis can be treated in IL-10 deficient mice by administering
IL,-10. It has been reported that enteritis can be suppressed.by this

',methodlnSCIDmlcetowhlchCD4,KIMSRBm”thellshavebeen1ntroduced-
(Immunity, Vol.1, p.553-562, 1994).

20 _ As mentioned above, the analysis of the mechanism of onéet of
inflammatory bowel diseases has progressed from the aspect of abnormal
gastrointestinal mucosal immunity, suggesting the possibility of
treating inflammatory bowel diseases by suppressing increaséd
activation of CD4* T cells and overproduced cytokines. However, the

25 - real pathogenesis of inflammatory bowel diseaées has not yet been .
revealed, and furthermore, an effective therapeutlc method has not
been provided. _

The activation of T cells {acquisifion'of antigen'épecificity)
is initiated when T cells recognize antigens presented by

30 antigen-presenting cells (APCs) such as macrophagés, B cells, or
dendritic cells. APCs process the incorporated antigéns, and the
processed antigens are bound to the major‘hisﬁocompatibility antigen
complex (MHC) and presented. T cells receive the first signal fof
cell activation (acguisition of specificity) as a result of the

35 recognition of the processed antigen presented by APCs through a

complexformedbétweentheﬁfcellrecéptor(TCR)(Nlthelfcellnembrane




~this 5 costiEr%)JIato . Sj gna

~dendritic cells. APCs process the incorporated anti gens,z,}a@e%t%ﬁli}%‘rg%jocessed
C X

antigens are bound to the major histoconpatibility anti gén VHC)

and presented. T cells receive the first signal for cell activation
(acquisition of specificity) as a result of the 35 recognition of the
processed antigen presented by APCs through a conplex forned between the T

-cell receptor (TCR) on the T cell nenbrane 27 Septenber 2005 5 surface and

the antigen (TCR/ CD3 conplex). For sufficient activation of T. cells, a

second signal called the costinmulatory signal is necessary in addition to

the firsturshgsaknd Eh@ehhﬁi?éﬁ @@tky@bédceﬂghgﬁp:specifiCalIy by receiving:
after receiving the first signal. For this
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CD8G ( atsst kmnovatasy Bfidna BlarBBl, rotei 87ABBe whish isgR.rel | surface
nol ecul e exprxiesse%%b% antige%re enting cells (nmacrophages, nonocytes,
dendritic celi% “&tz. ¥°°8h Eaialtsrémlé‘ﬁ’é‘\ﬁr‘ilé’éir.B‘Fhez gt BEt Laghi Eivis
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yRphocyt ex G ntigen - ose. expressi on i s enhance |
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si gnal . ifically, t reqgulation of T cell, actjvation by this
second.%%%éﬁén%é§%4%ﬁe%g§ 5g§ﬁrpgbggﬁgd TIOFHEF BRI IddG cedes,

i nt er acti®on betnge iPEEDAG land . knoB80/aEDSH,~2 enh@venenthieh tike a@xpr essiean of
CTLA- 4 qonsi J nt .25 on_this interaction, and.the

i nteraction ‘%gﬁg%%&c%ﬁ’ﬂﬁ al%b[%%ﬁ%t&ng Fﬁiiadijﬁ %ﬁ?r‘?rg%gﬁtlff‘??r§?ﬁntl-arl y -

. tolETLA4 and Famzdedescei bdd hbovbeea redpecilre naalllled metdaddd ophat nduei bl e

| YOG rd SETIOMTRUALG% 1110, ETHe® s(ALM 1R8N, 4RYS S, 80d; L3ty LDT-
_bpnds formed between the followihg molecules) émong Cytolytic T
Lymphocyte-associated Antigen 4 (CTLA-4) whose expression is enhanced
depending on the second signal, CD80 (B7-1), and CD86 {B7-2) also

20 has an important role in the regulation of T ceil activation by this
second signal. More specifically,- the regulation of T cell
activation by this second signal transduction has been revealed to
include at least the interaction between CD28 and CD80/CD86,

_ enhliancement of the expression of CTLA-4 considered to be dependent
25 onthis interaction, and the interaction between CTLA-4 and CDBO/CD86. -
In addition, recently, similarly to CTLA4 and CD28 described

above, a- molecule called activation inducible lymphocyte
immunomodulatory molecule (AILIM; human, mouse, and rat; Int.
Immunol., 12(1), p.51-55, 2000; also called Inducible co-stimulator

30 (ICOS; human; Nature, 397(6716), p.263-266, 1999); J. Immunol.,
~1lee(1l), p.1, 2001; J. Immunol., 165(9) » P.5035, 2000; Biochem. Biophys.

Res. Commun., 276(1), p.335, 2000; Immunity, 13(1), p.95, 2000; J.

Exp. Med., 192(1}, p.53, 2000; Eur. J. Immunol., 30(4), p.1040, 2000)

was identified as the third costimulatory transmission molecule that

_35. transduces a second signal (costimulatory signal) necessary for the

activation of lymphocytes such as T cells, and coupled with the signal,




| munol ., 12(1), p.51-55, 2000; also called Inducible c |nuH9t2@g§
(1C0S; human: Nature, 397(6716), p.263-266, 1999): J. | ri&fcmoer
p.1, 2001; J. Imunol. , 165(9), p.5035, 2000; Bi.ochem Blophys Res
Conmun., 276(1), p.335, 2000; Imunity, 13(1), p.95, 2000; J. Exp. Med.,
192(1), p-53, 2000; Eur. J. Immunol., 3@(4), p. 1040, 2000) was identified
‘as the third costinulatory transm ssion nolecule that 35 transduces a
second signal (costimulatory signal) necessary for the activation of
| ynphocytes such as T cells, and coupled with the signal, .27 Septenber -
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AlLIM Iecule 5iosure of the Invention Specifically, an objective of
the present iOmvéhei obhés hand 25 preyhde methosen andrphaigmealiidneabnageat s
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~and Cmdéﬂf% such as CD4* T cells, and the onset of the above-mentioned

abnormal immunity of the intestinal mucou51nembrane and inflammatory
‘bowel diseases (Crohn’s disease and colitis (ulcerative colitis and
such}). Neither has there been any suggestion on attempts to treat
| 20_ lnflammatory'bowel diseases by regulating the function of this AILIM

molecule.

Disclosure of the Invention

Specifically, an objective of the present invention is to
25 lprovidexnethodsenuipharmaceutical agénts for‘suppressing,'treating,
or preventing diseases accompanying abnormal immunity (abnormal T
cell activation, increase of abnormal CD4' cells) of the intestinai
tract such as inflammatory bowel diseases (Crohn's disease and colitis
(ulcerative colitis and such)) by modulating, via medicinal and
30 pharmaceutical methods (for example, pharmaceutical agents such as
-~ low molecular weight compounds and antibodies), the biological
function of the novel molecule AILIM, which is considered to transduce
the second signal esséntial for the activation of lymphocytes such
as T cells (costimulatory signal) and regulate the function of

35‘ activated lymphocytes such as activated T cells.

A further objective is to use such pharmaceutical agents that




(ullcerati ve colitis and such)) by nodul ating, via nedici ' and
phar maceuti cal nethods (for exanple, pharnaceuti cal age%?ﬁ’ﬂ’eéz&q ow

nol ecul ar wei ght conmpounds and anti bodi es), the biological function of the
novel nol ecule AILIM which is considered to transduce the second signal
essential for the activation of |ynphogytes such as T cells (costinulatory
signal) and reqgulate the function of 35 activated |ynphocytes such as
activated T cells. A further objective is to use such pharnaceutical agents
t hat 27 Septenber 2005 7 nodul ate the biological function of AILIM (for
exanpl e, pharmaceutical agents such as | ow nol ecul ar wei ght conpounds and
ant i bEHBEAGD pFvi d& ivdiebds: ) or Lenhihheinng afthe RheFEpeutfionr eféealipl ©f

exi st i ARJTBG i n i del S far treati.r i nfl ammat ory bowel

ﬂ‘& e’ﬂitl Céﬁer@t&-..e §1§C§\N gg XOH ﬁl@le%ufltar V}ed-ir&gllet, ce%r%p_cju_n t%&

di seases (adrenocortical hornones, s.alazosulfapyri ive

st udi €€ TP ABITIdSOf BFOS PP ressheds tinr sindleogiical thbunict i apeof ioanmmdd@n

Al LI Mo CQR)i,standy aldnmmentaranald-Aar gi [ ﬁnm;q}, ; | diseases in
whi ch ,abnor nal ?%Tmrﬁ ty of the d_aia'Lnt eaggt%irﬁ%? tdrlargce% y Sgée(:}{dgfe)op y THROIVEY
(espedPdiAE Y s diPS¥sde afdsedsas s (Ulaskendamrcisldlt i s dndisucty),) |

| ed t ke lpr-esentrappvatioes @ discover that pharnmaceutical agents that
regul ate the function of AILIMsignificantly suppress inflammtory bowel

di seases (§§6§8Fél"ﬁy?téﬁéﬁﬁ' 145 E 888 Sarf@® L STURH e SEdinge tdts el odolditdas: and
such) Yunthien tdfe mpieeantad Ventd opreds) achhaved i ABndareCh 19k AR PLEgeNt
|nvent‘|n%ria&%10\g des .a u%]re %f- an antipody or a part thereof, whi'ch binds to
Al LI MRS SRR N UFRRTTE e 90£ S8 S e dt R affBAChf 0RPRAPPR bs ditn ittvea@ f ngheor
prevemhicegta ndiés easet tdma;tr'r:)eaeieemggi @soabagr g@épéﬁwm ¥ qujch[{’lr},e diatesti nal
tract _Di,sclpse erein, .there . be provided a pharmaceutical conposition
use uP AP RRER TR ERP R S Tt el RUCORT 1 ol Chaderd et faveng6zen

" whi chtohdisransduchionpbhraestimikatobyesignahatt eAllbMeexpeessipgicgl | s
roliferation of

A L1 xpr ol Yo R ETE t pRe SR SiRBEr By APErRexpiessrhs
cel | s{eppaanaldyt Grpdind sordcetdseleanth, capaptiesi 83lcaratdiep! etd 00 0§ and
ALLEMsGXRY $sSighSeldife BALdNE ARV 1n 104 NOUCE, oo |

An aspect of the present invention provides a use of an antibody
or a part thereof, which binds to AILIM, in the manufacture of a
medicament for suppressing, treating, or preventing a disease that
accompanies abnormal immunity of the intestinal tract.

Disclosed herein, there may be provided a pharmaceutical
composition useful as a pharmaceutical for modulating various
reactions in vivo in which the transduction of costimulatory signal
to ATLIM-expressing cells mediated by ATILIM is involved (for example,
proliferation of AlLIM-expressing cells, production of cytokine (g)

by AILIM-expressingcells, ir_nmune cytolysisorcelldeath, apoptosis,
or depletion of AILIM-expressing cells, and the activity to induce
antibody-dependent cellular cytotoxicity against AlLIM-expressing
cells), and/or as a pharmaceutical for preventing the onset and/or
progression of various diseases in which the signal transduction

mediated by AILIM is involved, and for the treatment or prophylaxis

~of the diseases.




ant i'body- dependent cellular cytotoxicity against AlLIMe essi.n I'1s),
and/ or as a pharnmaceutical for preventing the onset and/%#geﬁ%ngﬁgag@fon of

various diseases in which the signal transduction nediated by AILIMis .

i nvolved, and for the treatnent or proghylaxis of the di seases. 27

Sept ember 2005 7a Specifically, the phafmaceutical conposition may nodul ate
(suppress or pronote) the proliferation of AlLIMexpressing cells,
apoptosis, cell death, or depletion, or immune cytolysis, or can nodul ate
"(inhibit or pronote) the production of cytokines (f or exanple, interferon
y, or interleukin 4) by AILIMexpressing cells, and can prevent various
di sease congdi ti.qns triggered by various physiol ogi cal . phenonena in which
the signal 5] dﬁ@?ﬂéﬁ nég?at PPCAMTIF T s CPAPEPrEdCn dMRY elgBPé&atEhe
treatmﬁﬂpgneﬁieveprbm@tef;M&Mpnﬁﬂiﬁ$M§$¥ﬁn<£7ASQQM$@&@&e%@Q§g8c§MQB,an
especi referr embodi nent e.pharmaceuti cal conpositions may
conpﬂéigééé%m%téﬁggwé%%t'hd%%e €R ?FlgﬁatﬁF LEPYRE0sYECL8E LdepPEt FBR of

Al LI Mrexjarlessi nigicied 1 isor Psiong teh e iphar caceut baalf @priosidd onsr dkssposed

herein, .diseases. that. na e caused .b n abnormal inmunity of the
intesﬁpﬁaf%%%%ﬁ,’ ?&w%?%%%i%?%%%]f&}“?ﬁgi THoHY ol GildSas@gd can
( espepiraivien tGraohindiss ddssease cand tcalrid t 81 ykeeaaty ver Lold phsandogueh)) and

alinme r lLl.ergi e n he suyppressed revented, an r.treated
 RurenirisbaePed et ERE et B s B ans e e B B S T wrtiance
"~ the t hedapeabilesethect reatimehltamraacychaveln diseasasusgrcased i n

" conbination with an existing pharmaceutical agent prescribed to treat such
infl ammat ory bowel di seases. More specifically, disclosed herein in the
following (1) to (10) are: (1) A pharmaceutical conposition for
suppressing, treating, or preventing a disease that acconpani es abnor nal
~immunity of the intestinal tract, wherein the pharmaceutical conposition
may conprise a substance having an activity to nodul ate signa

transduction via AILIMand a pharmaceutically acceptable carrier.




(2) The pharmaceutical conposition of (1) wherein said e%%g g@; have
an activity to induce cell death of an AlLIMexpressing ce )2 e
pharmaceutical conposition of (1) or (2), where said disease nay be an

i nfl ammat ory bowel disease. (4) The phatrnaceutical conposition of (3),
wherein said inflammatory bowel disease may be colitis. (5) The

phar maceuti cal conposition of (3), wherein said inflamatory bowel disease

- may be Orohné:@cﬂl@@@s@ec(fa)m;hgr@haﬁ_»&aaeeﬁbsaimgﬁmIﬁueo h%frm(a@eu%c(a%)
- wherein said ,disease may be an alinentary allergy phar maceut i cal

conposi PBRACHE - anyS oR8YofCB 156 (%) SULRhBRERN t§1a’1td %‘-ﬁc@e%y dgath,

pr ot ei N@EEPUSs $8PSEANEEp 14BlorT Ner PRBT TIRCSYL £ 1 6pMROSId T on of (7) wherein
said proteinaceous substance may _be sel ected fromg{h%)ucgbconm sting of: a)

an anti body YHbR9 bPRES AEBARFUM G F TRt I @t ec gyeinpyigeases

pol ypepthge reoppd @aageah@yvmla%n@maacalnhuhart rggi Ofk q_fnte@ﬂiler Qha@thart
t hereof; 27 Septenber 2005 b) a pol ygeptl de corrprl sing the whol e

ext r acelPEF atP G 6t 108y - Alnlflll%’F‘méFoéyp preléiraset)l e@ﬁﬁfshadri&b&r?b@ptsl de

conpri singedHe @l €01t 3 PAItdhafve @diriacel laHersegl) Ogn@f aAl kM 230
the whole or a portion of constant region of the |rmunog obul i n heavy

chain; EMETHSA Tt Ve ptirir a37d hiiery e o L1 thea tsishr maceut i cal
conposi ti on mirtgwrmene, of’ch(elbh&&né@éut1&@Er<§hﬁpo%?ﬂtqo$1@batl§&%s@@yh@%e@n

' non- prot ei naceous bst anc 10) The pharmaceut.i cal corrp sition of (9)
wher o r-Shi S Hre fﬂb ditiRkeR ﬁgrfaﬁée Py B ABRA POy La dinEATEa | y

synt hesilzed usmﬂoulmd cdlie rprteisent wi tiveahi erkisstidescphdetadcautetal | agenei n
bel ow b@'re.%?éiﬁ!éé‘gcé hceré r’gﬁdcqinqnt%l n{?&?@o‘}d for [')Ircpdum ng the substances

used i'n this invention. rel TEANS ‘human, cow,
goat, rabbi tM0r€m§9§§,lfﬁaﬁllharﬁb{@lomhguﬁmeamtgﬁ Tarlefcerimay (iL$ o Hdfan,

cCow, I&Hype:

(1) A pharmaceutical composition for suppressing, treating, or
preventing a disease that accompanies abnormal immunity of the
intestinaltract,wherehﬁthepharmaceuticalcompositicnnwurcomprise
a substance having an activity to modulate signal transduction via
AILIM and a pharmaceutically acceptable carrier.

(2) The pharmaceutical composition of (1) wherein said
substance may have an activity to induce cell death of an
ATLIM-expressing cell.

(3) The pharmaceutical composition of (1) or (2), where said
disease may be an inflammatory bowel disease.

{4) The pharmaceutical composition of (3), wherein said
inflammatory bowel disease may be colitis.

(5) The pharmaceutical composition of (3), wherein said
inflammatory bowel disease may be Crohn’s disease.

(6) The pharmaceutical composition of {1) or (2), wherein said
disease may be an alimentary allergy.

(7) The pharmaceutical composition of any one of (1) to (6},
wherein said substance may be a proteinaceous substance.

(8) The pharmaceutical composition of (7) wherein said
proteinaceous substance may be selected from group consisting of:

a) an antibody that binds to AILIM, or a part of said antibody;

b} a polypeptide comprising the whole extracellular region of

- AILIM, or a part thereof;




nouse, -or hamster", and particularly preferred is a human,, JAILLM _of this
invention is an abbreviation for "Activation |nduci bl er&ﬁysr?ﬁwmf%(%s 3

| mmunonodul at ory Ml ecul e" and denotes a cell surface nolecule of a mammal
having the structure and function described in previous reports (J.
| munol ., 166(1), p.1, 2001; J. |Imunol., 165(9), p.5035, 2000; Bi ochem

Bi ophys. Res. Commun., 27.6(1) , p.335, 2000; Inmunity, 13(1), p.95, 2000;
J. Exp. Med_, 192(1), p.53, 2000; Eur. J. Imrunol., 30(4), p.1040, 2000;
“Int. Inmunol.," 12 (1) , P-51, 2000; Nature, 397(67-16), p.263, 1999;
GenBank AccessidmolNgeber d-BAAGRE29; )i rat ), BAA82127

( mut an% i’?@) : B%AS?%Z (mouse) ) . %é%gci ai Iwyhog':ég\%é{gc%%lc%,ﬁiﬁéaﬁ EFHT B8Ot es
AlLI M 8értVed®FronPar t ht@reefor exanpl e, International | nmunol ogy, Vol .

12, No. 1, nk Accessj on Nunber: BAA82129). This AILIM

51:-55 2000; GenB
is also cal ‘?Jeda@%1?1&%0&%6%3%93@%%%@%.%@26& PP tOFTRLL
ant i gept U7l mt & gere o(iUmex A i1eM Pabhi sihe drhalapanes polPatient o ARRIniseatiton

No. (Jféﬁoﬁb&flgﬁggmn+%@5%rjéﬂp Ov}fp&gaem_péprpﬁgication No. W98/ 38216),

and these no| ecul es nut ua | he sane nol'ecul e I n addition,
C"AILIM i n $hid Pavriiokde ndlafddzindre i AELEE d 27 Sept enber 2005 10

sequences Oof9Al LiMd fyprreach vl Heserhidiesd b ng"%ﬁés&f [P ¢

literature,.and especi all referably, a polypepti avi ng substant)i’al |y
t he sa%elé?ﬁrhosaa]c‘:?ds@%?ﬁjaé%&% BEY thiatd FFOTHUMEH SN OUF U ERte, human

Al LI M nut ants0)siThid apHaanbheupriemilousbypbdent bhi edr5 ML Myastant derigved
fromr { ﬂl?ég ccessio unber: BAA8212 are _al so included.,in_the
"ALLI M ofF Thi sr}#%né\?éec}n 3 oﬁ?gﬁg‘rﬁglcﬁ, e g’)‘?pr@%{ oﬁ&%avi’ﬁg SUGSERACRALYY t he
same d@iHdesiciall seguenget. means that "AlLIM of the present invention
includes polyRaRtdARs shawhig & '%md%%c%'b%ds‘i%“%’é%%il' e‘%'he'i%hb’é‘fi' b g' €
am no 10 acids, preferably | to 11 am no acids, particularly pre &ra Fy 1.
to 5 Hnilfbinetils, taEve Bekhhsubstiheds d0r BePetedngank erubwdindesdnsand

pol ypeipt itdes Hamidrg iy .ami no aci d sequences in which nultiple amino acids,
‘preferably 1 to 10 am no acids, particularly preferably I to 5 amno

aci ds, haveBE&aNadbRd, tasm| Omgmms 1t heepobypeptindas hawe goat, rabbit,

mopse, rat, hamster, and guinea,pig; preferred is a human, cow,'rat,
mouse, or hamster, and particularly preferréd is a human.

“"AILIM” of this invention is an abbreviation for “Activation
Inducible Lymphocyte Immunomodulatory Moleculé” and denotes a cell
surface molecule of a mammal having the structure and function
described in previous reports (J. Immunocl., 166(1), p-1, 2001; J.
Immunol., 165(9), p.5035, 2000: Biochemn. Biophys. Res. Commﬁn.,
276(1), p.335, 2000; Immunity, 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-Sl, 2000; Nature, 397(6716), p.263, 1999; GenBank Accession
Number: BAR82129 (human); BAAB2128 (rat); BAAB2127 (mutant rat) ;
BAABZ2126 (mouse)). 7 '

Especially preferably, the term denotes ATLIM derived from a
human(forexample,Internationalimmunology,Vol.12,No.l,p;Sl—SS,
2000; GenBank Accession Number: BAABZ2129) .

This AILIM is also called ICOS (Nature, Vol.397, No.6716;
:p.263—266,1999)orJTTflantigen/JTT—2antigen(Unexamined?ublished
Japanese Patent Application No. (JP—A) Hei 11-29599, Iﬁternational

Patent Application No. W098/38216), and these molecules mutually

refer to the same molecule.

In addition, “AILIM” in this invention includes the amino acid




15, ‘substantially the sane biol ogi cal pr operties as the e
conprising the amno acid sequence shown in previous rep??f #%’Pnﬁ’%gﬁos

~substitutions, deletions, or insertions of am no acids can be achi eved

according to the usual nethod (Experrnggta Medi ci ne:  SUPPLEMENT, T

"Handbook of Cenetic Engi neering” (1992), etc.). 20 Exanples are synthetic

ol i gonucl eotide site-directed mutagenesis (gapped duplex nethod), point

~ mut agenesi s by which a point nutation is introduced at random. by treat nent
with nitrite or sulfite, the nethod by which a deletion mutant is prepared '

wth, Baddduenzysm: ADGIOCAM SATSRERALTUAENONS 1l FRKGT oBERDNLOG, IRl pod.

25 m si fcorPoratl on net hod, m smatch priner segnen

met hod, T Bt SR het 72 of § RS £bY | def%ﬁetfeaidhr:ect%d mak Eeppieisis (@mpe;i

- “dupl ex m@o&iﬂtz@mpetrperéaarére%lﬁooec%ageheeneé fellp OF%@%‘E
‘wi shes ot a is cloned into,a ML3 phage vector havin ana er

eni z

nut ati. o {%h%?g‘bﬁ%%&méfl LS PRERBES S DA the Pérevrzpusrtyemrdrlﬂ\mesi

vector Mmgmlmarﬁmbﬁrlmﬁcﬁtﬂr@ﬂr st r@@@ﬂéﬁﬁ%weséf‘&ﬁw&mw QB 27

treatnment, Q ncafn xed t\grbeth t he in Ie stranded phage DNA nenti or%ed

above, Wehat Uted-"aHifi%hndh _ tjhgr% Forhilfy & vegdpst dupl ex DNA." A

synt heti c ol iHyoriai, eﬁhaﬂ@@&esﬁl@mfmr@hl t%h'b@&%rﬁs&%lllﬂl HAUCRGd Simino

hybri di z th the,,gag dug Ig_}lﬁ a cl osed-circular
doubl e- s ranr?eqdleﬁﬁﬁ i ¢ %Pép%‘?ae %i/([ Sé’gt ERB R TORRBE 1N FiHekath g nwluseBNA

_poI yrrerg&s]eﬁaa‘gd:m Irnag’am@ aE acohd dﬁii@s@qhb&cesdﬁﬁlﬁh%ﬁ i A SRLEEH no

gir tVI dvmt coli cells havrng no
Lohg T fids %bl apids

suppr essor Y Care ﬁ%qoh Fﬁg 'gEP%erﬁ'ﬁ%@E%Y R oSty 1 |

‘phages rfa\arnngonecadberhanm aiaemnsuarselsutednecﬂjelétél'@ﬁ amiih@ﬁl i i) anrao' nt

.~rrutat| rodu nitrite .utilizes the prin6iple

Hypd 13 R Be.
| B eSS M M Seath SorBRRHep o e Rk ol aReno ©
deam na?tc‘ediStroPe"Héﬁgebédehrtre 1CI Atd.nly pokas] hhane; i eyl osi e ddtdrabiy ai ko and

guani ne; intig, xapthine . Jd e %%D@ s introduced into cells, "A T

and "G C™ are 10 réplaced w&?‘{] dim%? T ?%SBB@:?P?B%ﬂ/deBeEﬁﬁ%e

hyboxarmtbisiant igddei |theansemanbhphegbase pabpewitkscytost ne, padepipeidand
thym Neomgr8 SRS ithel ¥mihB QHAdrgebhgﬁEEOQho@%tgglL¥év§bﬂg[%eg%2%gqed_D14A
Such substitutions, deletions, or insertions of amino acids can
be achieved according to the usual method (Experimentél Medicine:
SUPPLEMENT, “Handbook of Genetic Engineering” (1992), etc.).

- 20 Examples are synthetic oligonucleotide siﬁeudirected
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 Bal31 enzyme
and so on, cassette mutagenesis, Linker scanning method,

25 misincorporation method, mismatch primer method, DNZA segment -
synthesis method, etc. ' .
Synthetic oligonucleotide site-directed mutagenesis (gapped
duplex method) Cénkxeperformed, for example, as follows. The region
‘ one wishes to mutagenize is cloned into a M13 phage vector having
30  an amber mutation to prepare a single-stranded phage DNA. After RF
I DNA of M13 vector having no amber mutation is linearized by
restriction enzyme treatment, the ©DNA is mixed with the
single-stranded phage DNA mentioned above, denatured, and annealed
thereby forming a “gepped duplex DNA.” A synthetic oligonucleotide
.35 into which mutations are introduced is hybridized with the gapped

duplex DNA and a closed-circular double-stranded DNA is prepared by




fragnments treated with nitrite are hybridized with "gapp |.ex
and- thereafter, nutant strains are separated by nanlpul qﬁﬁ n¥§r?W%$A
same way as synthetlc ol i gonucl eotide site-directed nutagenesis (gapped
‘dupl ex method). The term™"cytokine" as jn "production of a cytokine by’

Al LI Mexpres sing cells"” in the present 1nvention neans an arbitrary
cyt oki ne produced by AlLIMexpressing cells (especially, T cells) . 20
‘Exanples of T cells are T cells of the Thl type or Th2 type, and a
cytokine of the present invention specifically neans a cytokine produced

by T CekbacmﬁnghelfhlDNﬁp@oa@déQésénaﬁHbDN@aQMg%%%0k|Ee cBloduced by s,
cells of uced by T cells of the Thl ty !

Th Lnes. p
i ncl ude Féﬁg%en%fgygﬁfmf %hf?9?1_ géﬁ&téyt%ﬁﬁrﬁéénﬁréﬁﬁééﬁwbvh?héélmﬁﬂof
| ThZBngE |noumggellh Bavihg4nolhu§préksé9 aadviNg é%@lhnfyéteéowlép the
X siaon st ance” S. ubst ance havin

- ggt i Vi t%élgwn g oEﬁ Ht gﬁtﬁh(gn% GAEPS r%ﬁ‘éﬂﬁ%tr}%ﬁ%& %%%tW%PEchrWed
subst ance 3. OI‘hamertgllcejﬁbamhmit ) %@memmmattﬂd%glprmﬁﬁcﬁi;ﬁécpﬂw& nltrblte
Al LI Me r.tQ, L.nhibit.the product]on t-oki_ne
Al LI M eégéggg%%g f&? e%}émpq{oer’ '%subgf Sépﬂgvigﬁgm%rhtja%?‘?‘g'b[ea i ﬁéu%@)ée? I
deat h otreﬁtﬁdNWE&mnes%nxﬁpxxﬂdqiéqtidmsedxendbhalﬁaeéentol@N@@@éQﬂﬂﬂﬁ@ﬂ§ a
" natural t el t cially-prepared,arbitrar

substan%gtga |cu Ifﬁnirg?%gfgé' E%gél%%% i IﬁEgU§EB§FaﬁEé }ﬁﬁgﬁﬁthg 27
Sept embéf Q@@@lmétﬁd @Hﬁsuanmnﬁnqﬂuqadtimtsubelaspe“hawrngndn“@nnmuanéto
i ndyce E@%ia@@é‘tvﬁt@p@@‘s LS Oh . 4epl eLL chgveéﬁ{at egé‘ res%ﬂ% celhs.

Her ei n, he expression gnal trahsduc ron ne
'si gnal ??%ﬁ%bu@ﬂwbﬁapﬁhéﬂghb@@EJmﬁlﬂeadﬁngymosan@haagenmﬁeanwn&tphmﬁ@kype

|nthe AlLbMexRIess ng eRA! Sedesentbed abave,an in LG, Lol ol Ag Exqpl es

(a change in cell proliferation, activation o |nact|v

cell's, ap¥tents, tzartest wid abitnite t&?%rfudlmeilazecanmul'r aTg,apEp)etcbldlulpéeﬁcrom

AILI M eppressidig t%%lrle%)fte"rThﬁtu§HH§t 8pegingan be, Péefe&'tg? @ﬁh‘ 25942
pr %t ei naceous 10 substance" and a "non- pr ot el naceous Ssubst an
the same way as synthetic oligonucleotide site-directed

mutagenesis (gapped 'duplex method) .
The term “éytokine” as in “production of a cytokine by
- AILIM-expressing cells” in the present invention means an arbitrary
cytokine produced by AILIM—éxpressing cells {especially, T cells).
20 Examples of T cells are T cells of the Thl type or Th2 type,
and a cytokine of the present invention specifically means a cytokine
produced by T cells of the Thl type and/or an érbitrary cytokine
produced by T cells of the Th2 type.
Cytokines produced by T cells of the Thl type include IFN-y,
25 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,
1998).
The expression “substance”, “substance having an activity to
‘ modulate the signal transduction mediated by AILIM”, “substance .
30  having an activity to inhibit the proliferation of AILIM-expressing
- cells, or to inhibit the production of a cytokine by AILIM-expressing-
cells”, or “substance having an activity to induce cell death of
AILIM-expressing cells” as used in the presentr invention means a
naturally-occurring substance or an artificially- prepared arbltrary
. 35 substance. '

Particularly preferred embodiment of the “substance” according




Exanpl es of "protei naceous substances" are the follomﬁn y p%b@ﬁ ‘
anti bodi es (pol yclonal antibodi es, nonocl onal antibodl aékﬁ s of ,
nonocl onal anti bodi es). Wen the substance is an_antibody, it is preferably
a nonocl onal 15. anti body. Wen the s tance i-s a nonocl onal antibody, it
i ncludes .not only non-human nmamal - deri'ved nonocl onal anti bodi es,. but
also the follow ng reconbi nant chineric nonocl onal antibodies, :
recombi nant humani zed nonocl onal antibodi es, and human nonocl onal

" anti bodi es. 20 \Wen the substance is a pol ypepti de, it includes the

fol | owi hg tpbs yiept ides, mots(@e-:pikbsiﬁar(@ HgeReRt hHe)c i A '%51 EHééoé]ell
polypepg ggﬁ gng henlcaILy f Led polgg tides. Exa of
ollgopepF| es areP ESBFFdeS cORBFrREIAY 8Tt BB apkmEr el s C%ﬁkﬁerably 5to

20 am no aci d8ereidnghem eabraﬁdiénC‘@ﬂgmalca@ahgdggglgﬂ%di F?:%T&dbﬂ? t Lgﬁggge

vari ous o) Xa i ncrea e-in
of adn1n?§b§r$§ n?%q%ﬁ{h)dg%t%Q?l P&&E iFBF%raH%%iﬁyhﬂﬁéﬁ-Cﬂégggd@ilany' or -
i ncreasehapsbypei dn thethELHMges@ra@sim@céelIb(méﬁcrfgﬂﬂfﬁﬁﬁféﬂdfﬂyh the
Exanpl e p f ol pol ypepti de contat ni ng
the”RhOE%Q%?QgL% EQL& fé xt?%c ?u*%fcefﬁeéﬁ%ﬁﬁﬁﬁrﬁﬂﬂ9qw AP va e @rf
pol ypep€¢Hes C@mﬂtmglthﬁ\heﬂésQl’apmmﬁfstﬂsqnal&ﬁ/oﬁthéﬁfﬁﬂhﬂﬂyafo p%ldla%bor
~AILIM d r nstant re of the i nmunogl obulin
heavy cﬁ2|%£Q§t¥%g§ %fg @%@$y%%§€‘%ELﬁﬁﬁﬁXQﬁ?ﬁﬁ%Q lLﬁ%% Exanpl es of
. "non- prote|nad@ﬁh§ubﬁb§n§ﬁ6e@3néxemﬁmmiyRNmssﬂﬂiéailﬁeakﬁNb@btéqgécé%us '
chami cadhys syntdesized, C‘Q{B}Pg{}%sc ceéous lﬁégaans ‘DNA conpri sing a
an Sense

- partial nucl eotide sequence HEE" gned based on the
‘nucl eoti.de squi?éfritl@SofOf he“prlpml(namm nguic N @t gam@mm@NﬁblgewﬂgNA
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t hereof " useful as an anti sense ar naceut
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MRNA, -or  t heyHdranss atibar aakct Ne %ﬁ@%&iﬂ%&&, ErQ§Sref8¥aQX92£%BEEQ?otO the
DN%S antibody. When the substance is a monoclonal antibody, it includes’

not only non-human mammal-derived monoclonal antibodies, . but also -
the following recombinant chimeric monoclénal antibodies,:-
recombinant humanized monoclonal antibodies, and human monoclonal
antibodies.

20 When the substance is a polypeptide, it inclﬁdes the following
polypeptides, polypeptide {oligopeptide) fragments, fusion
polypeptides} and chemically modified polypeptides. Examples of
oligopeptidesarep@ptidescomprising51x>30amihoacids,preferably
5 to 20 amino acids. A chemical modification can be designed depending

' 25 on various purposes, for example, to increase half-1ife in blood in .

'the case of administering in vivo, or to increase tolerance against
degradation, or increase absorption in the digestive tract in oral
administrations.
Examples of polypeptides are as follows
30 (13 A.polypeptlde containing the whole or a portion of extracellular 
- region of AILIM;
(2} A fusion polypeptide comprising the whole or a portion of
extracellular region of AILIM, and the whole oreiportion of constant
region of the immunoglobulin heavy chain; or
- 35 (3) A polypeptide that binds to AILIM.

Examples of “non—proteinaceous substances” are DNA, RNA, and




or RNA encoding AILIM. 10 The expression "parti al nuclegﬁéﬁg %ﬁg ce"
referred to - herein refers to a partial nucleotide se 553 ﬁ% S|ng an

arbitrary nunber of nucleotides in an arbitrary region. A parti al
nucl eoti de sequence includes 5 to 10Q_.consecutive nucl eotides, preferably
5to 70 consecutive nucleotides, nore“preferably 5 to 50 consecutive .15
" nucl eotides, -and even nore preferably, 5 to 30 consecutive nucleotides.
Wien the DNA is used as an anti sense DNA pharnmaceutical, the DNA sequence .
can be chemcally nodified in part in order to extend the half-life
(st abidhéy)cablpl opgt Mbenzsdecdonsdadm nistered to 20 patients, to
.increase th |ntrq&&égplasnlg--nenbrane pernmeability of the DNA, or to
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as

When the DNA is used as an antisense DNA pharmaceutical, the
DNA sequence can be chemically modified in part in order to extend
the half-life {stability) in blobd when the DNA is administered to
20 patients, to increase the intracytoplasmic-membrane permeability of
the DNA, or to increase the degradaticn 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, a nucleotide, the sugar moiety, and the 3' end and/or

25 the 5' end in the structure of an oligonucleotide DNA.
Modifications of phosphate bonds include, for example, the
conversion of cone or more_bonds to phésphodiester bonds (D~oligo),
-phosphorothioate bonds, phosphorodithiocate bonds {(S-oligo}, méthyl
phosphonate (MP-oligo) bonds, phosphoroamidate bonds, non~phosphate
30 bonds or methyl phosphonothiocate bonds, or combinations thereof.
Modification of a ribose inciudes, for example, the conversion to
2'-fluororibose or 2'-O-methylribose. Modification of a nuclectide
includes, for example, the conversion to S-propynyluracil or

2-aminoadenine.

 35 Here, the term “RNA” means “RNA.comprisingzipartial.nucleotide

sequencecﬁfanantisenseIﬂﬂ&designedbasedfnlthenucleotidesequence




refers to a partial nucleotide sequence conprising an aggga%géﬁﬁnzgggr
of . nucleotides in an arbitrary region. A partial nucl eoti'de S ,
includes 5 to 100 consecutive nucl eotides, preferably 5 to 70 10 _
consecutive nucl eotides, nore preferably 5 to 50 consecutive nucleoti des,
and even nore preferably 5 to 30 consecutive nucleotides. The antisense
RNA sequence can be chemcally nodified in part in order to extend the
half-1ife (stability) in blood when the RNA is adnministered to patients,
to increase the 15 intracytoplasm c-nenbrane perneability of the RNA or
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. th h, | Co Lde. ion, . that penetrates e li
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an ext racel | inesOmga tragsne Ji&gi on, nd a .cytopl asm c region,
as eeéﬁfn ngﬁﬁﬁ?égggggis or cell g&%?ggétgﬁnlecu gs. Sdt(”§£¥¥%nsnéﬁﬁ$ane
pr% eiﬁnggﬁgyﬁpggé§méggﬁemggéﬁpopermeability of the RNA, or to increaser

. the degradation resistance or the absorption of orally administered

RNA in digestiﬁe organs. Chemical modifications include

. modifications such as those that apply to the above antisense DNA.
Examples of ™“a chemically synthesized compound” are an

20 arbitrary compound excluding the above DNA, RNA and proteinaceous
substances, having a molecular weight of about 100 to about lOOQ,
or less, preferably a compound havingla molecular weight of about
100 to about 800, and more preferably a molecular weight of about
100 to about 600,

25 ‘ The term “polypeptide” included in the definition of the above
“substance” means a portion (a fragment) of a polypeptide chain
constituting AILIM (preferably human AILIM), preferably the whole
or a portioﬁ of an. extracellular region of the: polypeptide
constituting AILIM (1 to 5 amino acids may be optionally added into'.

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

' AILIM according to the present invention is a transmembrane
molecule penetrating the cell membrane, comprisingZLor:2polypeptide
-chains,

_ Herein, a “transmembrane protein” means a protein that is

35 connected to the cell membrane through a hydrophobic péptide region

that penetrates the lipid bilayer of the membrane once or several




' || surface nol ecule as a nononer, or as a honodi ngr EF er &jner or
gl?ébﬁgr coupl ed with one or several chains having phe"ggﬁﬁp F&ﬁ{$ er ent
- -am no aci d sequence(s). Here, an "extracel | ular region"” neans the whole or.
~a portion of a partial structure (partigl region) of the entire structure
of 10 the above-nentioned transnenbrane protein where the partial structure
- exists outside of the menbrane. In other.words, it nmeans the whole or a
‘portion of the region of-the transmenbrane. protein excluding the region
incorporated into the nmenbrane (transnmenbrane region) and the region
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7 substance” means a fusion polypeptide comprising the 'whole_or a
portion of the extracellular region of a polypeptide constituting
AILIM (preferably human AILIM), and “the whole or a portion of the
20 constant region of immunoglobulin heavy chain (Iqg, pfeferably human
Ig)”. Preferably, the fusion polypeptide is a fusion polypeptide
having the extracellular region of AILIM and a portion of the constant
region of human IgG heavy chain, and particularly preférably, a fusion
polypeptide of the extracellular region ofrAILIM and a region (Fc)
25 of human IgG heavy chain comprising a hinge region, Cy2 domain and -
Cyg3 domain. As an IgG, IgGl is preferable, and as ATLIM, human, mouse,
or rat AILIM is preferable (preferably human).
The expréssion “the whole or a portion of the constant region
of immunoglobulin (Ig) heavy chain” as used herein means the constant
30 region or the Fc region of human-derived immunoglobulin heavy chain
{H chain), or a portion therecf. The immunoglobulin can- be any
immunoglobulin belonging to any class and any subclass. Specifically,
the immunoglobulin includes IgGs (IgGl, IgG2, IgG3, and IgG4}, IgM,
IgAs (IgAl and IgA2), IgD, and IgE. Preferably, the immunoglobulin
35 is IgG (IgGl, IgGe, IgG3, or IgG4), or IgM. Examples of particularly

preferable immunoglobulins of the present invention are those




‘the N-term nus. Sim'larly

.region, Cy22 onaln

- The ReaBPidail #~6f bPges)i-s Ehﬁmkmﬂht(ﬁha&m Gy Fongemid o Mithge 15 §ak0RR 4 1 7Y 32
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hai n
chains conposed of two honol ogous |ight chains (L ¢ 7 A0 500
honnlogougpheavy chains (H chains) are connected througﬁgd%?gpgiag % bonds

hai n vari abl e regi on
S-S bonds The light chain is conposed of the Ilghtrc ari ¢

EVL) and t%e l'ight chain constant regiopg(CL). The heavy chain is conposed
of the heavy chain variable region (VH ) and t he heavy chai n constant

: d of sone donmins
region The heavy chain constant region i s conpose TE
'1oghaV|ggH;nlno aci d sequences unique to each class (1gG 1gM IgA IgDb,

and 1 gE) and each subclass (1gGl, 1g&, 1g&, and Ig&4, [gAl, and |[gA2).
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Similarly, the heavy chain of IgGl is composed of Vg, Cy;1 domain,
hinge region, Cy;2 domain, and Cy;3 domain in this order from the N
terminus. The heavy chain of IgGZ is composed of Vy, Cy,1 domain, hlngei |
reglon CY22 domain, and Cy,3 domain in this order from the N-terminus.

- 20 The heavy chain of 1gG3 is composed of Vg, Cysl domain, hinge region,
Cy32 deomain, and Cy33 domain in this order from the N terminus. The
heavy chain of IgG4 is composed of Vg, Cy.l domain, hinge region, CY42
domain, and Cy,3 domain in this order from the N~terminus.

The heavy chain of IgA is composed of Vy, Cal domain, hinge reglon,
25  Coa2 domaln, and Ca3 domain in this order from the N-terminus.
Similarly, the heavy chain of IgAl is composed of Vi, Ca;1 domain,
hlnge region, Coy2 domain, and Coy3 domain in this order from the
N-terminus. The heavy chain of IgAZ is composed of Vg, Coyl domain,
_ hinge region, Caz2 domain, and C0;3 domain in this order from thé-
30 N-terminus. |
The heavy chain of IgDis compdsed of Vy, C81 domain, hinge region,
C82 domain, and €83 domain in this order from the N-terminus.
The heavy chain of IgM is composed of Vg, CHl domain, Cu2 domain,
Cp3 domain, and Cu4 domain in this order from the N-terminus and has
35 no hinge region as seen in IgG, IgA, and IgD.

The heavy chain of IgE is composed of Vy, Cel domain, Ce2 domain,




CE3 -domai n,, and CE4 domain in this order fromthe N-termnjnus and 2(‘?\/6 no .
‘hinge region as seen in IgG IgA and IgD. If, for exanpl’ ePF“&%eF P eated
with papain, it is cleaved at a slightly N-terninal side beyond the
di sul fide bonds existing in 5 the hi nq@ regi on where the disulfide bonds
connect the two heavy chains to generate two honol ogous Fabs, in which a
heavy chain fragment conposed of VH and CH is connected to one |ight
.chain through a disulfide bond; and one.Fc, in which two honol ogous heavy .-
chain fragnments conposed of the hinge region, CH2 domain, and CH3 donain
10 are €N t Loyl fi : («See." nology |l.lustrated"”,
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-consta eqjon _(for ex . Fc). N i,munqgl obulin such as | gG as
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characteristics as mentioned above, and preferably, is a constant

region without the Cl domain, or the Fc region. Specifically, an

example thereof is a region composed of the hinge region, C2'doméin,

- 20 'and C3 domain from each of IgG, IgA, and IgD, or is a region-composéd

of C2 domain, C3 domain, and C4 domain from each of IgM and IgE. A

particularly preferable example thereof is the Fc¢ region of
‘human-derived IgGl.

The fusion polypeptide mentioﬁed above has thé advantage of

25 - beingextremelyeasytx)purifyknfusingaffinitycolumnchromatography

using the property of protein A, which binds specifically to the

immunoglobulin fragment, because the fusion polypeptide of the

present invention has a portion of a constant region: {for example

i Fc) of an immunoglobulin such as 1gG as mentioned above as a fusion

30  partner. Moreover, since various antibodies against the Fc of

- various immunoglobulins are available, an immunoassay for the fusion

polypeptides can be easily performed with antibodies against the Fc.

| "A polypeptide that binds to AILIM” is encompassed in “a

polypeptide” included in the definition of the above “substance”.

35 A specific example of “a polypeptide that binds to AILIM” is

‘the whole or a portion of a polypeptide constituting known molecule
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27 Septenber 2005 18 called B7h, B7RP-1, G50, or LICOS which is
inter,gct‘i ng with AILIM(Nature, Vol.402, No.6763, pp.827-¥® mbfgé@) Nat ur e
Medi cine, Vol.5, No.12, pp.1365,1369 1999 J. I'mmunol ogy, Vol . 164,
pp. 1653- 1657, 2000; Curr. Biol., Vol. %hb 6, pp..333-336, 2000). 5
p

| he whole or a
- Preferably, the polypeptide is a polypeptide conprising t
portion 01}/ an extracellular region of the above ligand (B7h, B7RP-1, G.50,

LI COS), or a fusion polypeptide conprising the polypeptide, and the whole
or a portion of the constant region of imunoglobulin heavy chain
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' The “"antibody” of the present invention can be a polyclonal
antibody (antiserum) or a monoclonal antibody against mammalian AILIM
(particularly preferably human AILIM) defined above, and preferably

20 a monoclonal antibody. ,

Specifically, the antibody is an antibody having an activity
to inhibit proliferation of AILIM- —expressing cells by blndlng to AILIM,
or to inhibit production of lnterferon-y or 1nterleuk1n 4 by
AILIM-expressing cells through binding to ATLIM.

25 The antibodies of the present invention can be- nattlral
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
invention, transformants prepared using recombinant DNA technology

-_3'0 so as to overexpress AILIM on the surface thereof, polypeptldes
constltutlng AILIM, or the above-mentioned fusion polypeptldes
comprlslng the ATLIM polypeptlde or the extracellular region of AILIM.

The antlqules of the present J_nventlon also include chlmerlc
antibodies and humanized antibodies (CDR-grafted antibodies) that

35 can be produced by recombinant DNA technology, and human antibodies

that can be produced using human antibody-producing transgenic




- 35 can be produced by reconbi nant DNA technol ogy, and h anti bodi_es
.that can be produced using human anti body- producing tr a&?g%me ?W?@éptenber
2005 19 aninmals. Mnoclonal antibodies include those having. any one
isotype of .1gG 1gM IgA 1gDb or IgE d 9G or 1 gM is preferable. A
- pol yclonal antibody (antisera) or rmnoé1 onal antibody can be 5 produced by
‘known nethods. Nanely, a mammal, preferably, a nouse, rat, hanster, guinea
pig, rabbit, cat, dog, pig, goat,. horse, or cow,. or nore preferably, a
nouse, rat, hanmster, guinea pig, or. rabbit is immnized, for exanple,
w t h anaahtagen nmenti oned above wth Freund' s adjuvant, if necessary. 10.
A polyclonal gntibod an .be obtained fromthe serumobtained fromthe
animal so i ﬁ?%ﬁ?%ﬁ ae{H_d‘iekfci‘%rﬁs BeEAENER OB th BEd B 804 ene p weliices s
- foll owsIgBybigdponEghar Egpy epar egefr amgd ke @yt i1Rogy--Feeduaicng cells
- obtained fromt %‘?Lﬁ‘:’lio%all sQ i.gnani éae and nyeloma cells that are not
capabl e of priodiciiig AitodRtiBeaY e L HRER Ry BRIy anELBREY, Cambpe
cl orfes producedgby hienaowmotd e s antishediyesa whewhNg grsnecABi L, &f hidisky to
t he ant i.gen d for i ni.zing the. manmal are screened. Specifically, a
nonocl o%gF' aljf\%sﬁl?”}oedlgl anbe }%’dtfggg’lgg FBH 6%&' PHEmMAf S at PBRSCarer cow,
per f or med hyr¢ njectdmedlor, ianpbanti nga‘@ncmmmte&evqn%heaZQigi @ﬁd@blﬁ&t ljgen -
-‘ment i one a i geN s ecessar W t reund' s, adj uvant ,
Subcut angnaery o TP Ak e P 2 ARTERRRS M amedabvene fobEpRac er
i nt rapeadieneati yifimoecssaon- human manmal, specifically a nouse, rat,

hangt er, gui (o e 7N ¢ k r r.abl a use, rat, ~or hanster
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~anti bodyrsmptd onedsbel Q.o ldsual |y 4] jzations are perfornmed once to
f our t?grr%s_ every one to f(g)l‘j}rgtseen %}'élf/% aHeSf tﬁgefi IPSFteP%rFr?ﬁini ;%‘?an.ghe
Ant i bodRR pRARIET P BTy s1ed Lsobbairnaddf Foomt tiee reemived 1 S© iinmuniized aha
about apgetdnd icee 1daysaaidel 130 the.dast ¢ Lzaklan,. JThe sfrequency,.an
interval of i m?uni zati%ns cgn be&g?opr otf))rfi gﬁ%&%ﬁé%ﬁl&éﬁn éf;?é)n ier?g o%?e
exéﬁm YRR Proper by L Bfed-hend wrhansgerredering the monoclonal antibodies

showing a specific affinity to the antigen used for immunizing the

d
for

mammal are screened.
Specifically, a2 monoclonal antibody can be pAroduced as follows.
Immunizations are performed by iﬁjectin_g or implanting once or several
20 ~ times an antigen mentioned above as an immunogén, if necessary, with
Freund’s adjuvant, subcutaneocusly, intramuscularly, intravenously,
through the footpad, or intraperitoneally. into a non-human mammal,
specifically a mouse, rat, hamster, guinea pig, or rabbit, preferably
a mouse, rat, or hamster (including a transgeniicl animal generated
25 so0 as to produce antibodies derived from another animal such as a .
transgenic mouse producing human antibody mentioned below} . Usually,
immunizations are performed once to four times every one'to fourteen
days after the first immunization. Antibody~producing cells are
. obtained from the mammal so immunized in about one to five days after
30 the last.immuniz,étion. The frequency and interval of immunizations
can be appropriately arranged depending on, for example, the property
of the immunogen used.
_ Hybridomas that secrete a monoclonal antibody can be prepared
by the method of Koéhler and Milstein (Nature, Vol.256, pp.485-497
35 (1275)), or by a modified method thereof. Namely, hybridomas are

prepared by fusing antibody~producing cells contained in a spleen,




Hybri domas that secrete a nonocl onal antibody can be pr ed b e _
- met hod of Kohler and MIstein (Nature, Vol.256, pp.495- epf%lb(e{é%), or
by a nodified nethod thereof. Nanely, hybridomas are prepared by fusing
ant i body- producing cells contained in @pl een, 27 Septenber 2005 20 | ynph
node, bone marrow, or tonsil obtained fToma non-human mammal i muni zed as
ment i oned above, preferably a spleen, with nyelonmas w thout an :
aut oant i body-producing ability, which are derived from preferably, ‘a
manmal such as a nouse, rat, guinea pig, hanster, rabbit, 5 or human, or
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ra u d olati the antlbodles fromthe resultlng cul t'ure
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~cul tureggl£29399g§ h%llg%g& lﬁ%\glvh gég ﬁﬁ??‘?iﬁt MBdfACEP ARG TnBt-ALERL aﬁ@dlbé’
deri vedmepanrknovimdasactiedia dothgrovinge sapskakbbng, irawe 1301 h A itdne
hybrldo o] nQcl i bodi es, in the cul ture sypernatant.
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rredl um @@ higRrgal 6l um, £o0centration media such ‘as MCDB104 nedi um

Monoclonal antibodies can be produced from hybridomas by
cultivating the hybridomas in vitro or in vivo such as in the ascites
fluid of a mouse, rat, guinea'pig,_hamster, or rabbit, preferably

20 2 mouse or rat, more preferably mouse, and isolatinq the antibodies
from the resulting culture supernatant or ascites fluid of a mammal.

Cultivating hybridomas in vitro can be performed depending on,
€.g., the property of cells to be cultured, the object of the sfudy,

- and the various conditions of the culture method, by using known

25 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

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

30 mediuwm, and high calcium concentration media such as MCDB104 medium,
MEM medium, D-MEMmedium, REMI1640 medium, ASF104 medium, or RD medium.
The basal media can contain, for example, sera, hormones, cytokines,
and/or various inorganic or organic substances depending on the
objective.

35 Monoclonal antibodies can be isolated and pufified from the

culture supernatant or ascites fluid mentioned above by saturated




VEM nmedi um - D- MEM nedi um RPM 1640 nedi um ASF104 nediu r i_um
The basal" nedia can contain, for exanple, sera, hornnnegbsgngE%ﬂz F
and/ or various inorganic or organi ¢ substances depending on the objective.
35 Monocl onal anti bodies can be isol at and purified fromthe culture 7
supernatant or ascites fluid nmentioned“above by saturated 27 Septenber 2005
21 ammonium sul fate precipitation, euglobulin precipitation nethod,

caproic acid nmethod, caprylic acid nethod, ion exchange: chromatography
(DEAF or DE52), and affinity chromatography using an anti-inmunogl obulin
col uM ammanphat @luDLfét@oF)li@ﬁ-ip_@té\t"ibﬁ(,:o@é'g'l%ﬁhl@iﬁ' dcG g6 0N la khog
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15 belonging to any isotype. Preferably, it is a constant region of human

IgG.

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

20 A mouse/human chimeric monoclonal antibody can be prepared,‘
referring to Experimental Medicine: SUPPLEMENT, Vol.l.6, No.lOr
(1988) ; and Examined Published Japanese Patent Application No. (JP-B)
.Hei 3-73280. Namely, it can be prepared by operably inserting the
Ca gene (C gene encoding the constant region of H chain) obtained from

25 a DNA encoding human immunoglobulin downstream of active Vy genes -
(rearrangaﬂVDJgeneencodingthevariableregionofi{chain)obtained
from a DNA encoding a mouse monoclonal antibody isolated from
hybridoma producing the mouse monoclonal antibody, and the Cp gene

7 (C gene encoding the constant region.of'L chain) obtained ffonla DNA
“ 30 ‘encoding human immunoglobulin downstream of @active Vi - genes
| (rearranged\h]géne encoding the variable region of L chain) obtained
from a DNA encoding a mouse monoclonal antibody isclated from
hybridoma, into the same vector or a different vector in an
expressible manner, followed by transforming host cells with the

35 expression vector, and then by cultivating the transformants.

Specifically, DNAs are first extracted from mouse monoclonal




(C gene encoding the constant region of L -chain) obtained froma DNA 30
encodi ng human, i munogl obul i n downstream of :active VL 27 f@tsaaber 2005
(rearranged VJ gene encoding the variable region of L chain) obtained. from
a DNA encoding a nouse nonocl onal antibgdy isolated from hybridoma, into
the sanme vector or a different vector in an expressible manner, followed
by transform ng host cells with the 35 expression vector, and then by
cultivating the transformants. Specifically, DNAs are first extracted from
“nmouse nonocl onal 27 Septenber 2005 22 anti body-produci ng hybri domas by the
usual et Pothody yesdit Mid Mylapptapid abe test ibehi OReeNBUIeY; (Lar gxanp| e,
EcoRl ark%ig—@&glﬁég eeojt%(it‘;tci%r}loresed usifng, for exanpl e,’O,'}/o agaro‘s‘ré
gel ), and analyzed by Southern DIZetEsnd LOAF CerRd cel EcORIphoresaddgal) | s
st ai ned, S ¥t B RhEAsias Wik hnet hiak exehposi de, 7804 RRkogt aphed,q égg gelis
‘given gy keJuddRsint LePsy s Yashed- twi ce Wilth wat er, and soaked in 0. L frda
for 15 minutes. Then, t%eep@él i Codked PRt EOBRATRERAFE L Gl uBitoAnEdr TdD
mi nuPes SHAMPIFertitd stividing. bToheibNAS aatephbangtaphed, t ena éght %V\?L%ndf
hours bynd:he 5 od, filter i.s . recovered and washed 10 twce with
ter t%}ﬁgl%:iglgﬁgf qf'?sgllg%? f%%liceentbﬁlffhdwiagaff' i 809 SRR 1ratd - 2501f kPl 3

2x SSC. ~ Af
hours. ifgreﬁ-5bfai<liuh@?&t h&henl t bhe gkt neatedkuiitin Q. 8. 4Xy %@@@g&%?% A, 65C
for 30 monwigstedh@RA ddnd in'.3x SSC/0. 1% SDS. The filter .
obtained is treated w.‘*? hnﬂalseprggﬁgggpai'zaqflil%rqﬁggl_%‘f? & anshes reras? pof bl mt
65C for *87 § PHoURY. the wenal meddabelkd Pt Dber DNArand va rlyibshgi ZAtHon

e St h ' ed at B5C about 12 hours. Al
sol10i onwdre wadded 45 t hgrbag apdek eagtqd %E%l%p%%?t?ﬁ grieno 215 D area

hybridi z ti7 Bl 1%he filter i s washed under "a

‘concent fagti gn, Fact i iSenpBFibetreakand, ttine £fDbreexpiladd «SSF O 1%

SDS, roersd®Efparasus er ¢ - e fi r .i.s, put _into, 20 a plastic
t Cmdwg@%&mué-%dbj g%%gd lttolgéﬁfaéf?gd}r‘bg?‘ Oaflfser

-_ Pﬁg Wi tQDg.Snﬂ‘}I X?l ume of 2x SSC an € ! :
e bag 8- sedled 1 RRAPERGEENES tgend eahdi M agenehebeddi age Hbg haiihrang L
‘chain bh a pbaseicunoslanadseentuRody (ar g hﬂg%i_f.i ed by Southern blotting
meRts oned abqye. The region conprising the rdentified DNA fragment 25 is
L adti oned b&yes’ﬁ%’r oS Jd%?%}ﬁ@ Rﬁ’c&?ﬁ dit? et A fhadpatiidir aaridn sednttedn RO a
phage vedded (toortlexabpbe afdarenctdy Gar @Roz8, ., XEVBL3, Efll%q.rrs. Aftef
hybridization, the filter is washed under an appropriate salt
poncentration, reaction temperature, and time (for example, 2#
lSSC/O.l% 5D8S, room temperature, 10 minutes) . The filter is put into
20 a plastic bag with a small volume of 2x S5C and subjected to
autoradiography after the bag is sealed.
N - Rearranged VDJ gene and VJ gene encoding H chain and L chain
of a mouse mono§lonal antibody are identified by Southern blotting
mentioned above. The region'comprising the identified DNA fragment
25 isfractionedbysucrosedensitygradientcentrifugatioﬁandinserted
into a phage vector (for example, Charon 4A, Charon 28, AEMBL3, and
AEMBL4). E. coli (for example LE392 and NM539) is transformed with
Fhe phage vector to generate a genomic library. The genomic library
18 screened by a plaque hybridization technique such as the
30 Benton-Davis method (Science, Vol.196, pp.180-182 (1977)) using
. appropriate probes U{Chainkjgene,ljchain(m)\Igene,etc.)1x)bbtain
_ positiye clones comprising'rearrangedﬁVDJ’gene(n:VJ’gene. By making
a restriction map and determining the nucleotide sequence oflthe
Clonesobtained,itisconfirmedwhethergenescomprisingthedesired,
7.35 rearranged Vy (VDJ) gene'or Vi (VJ) gene have been obtained.

Separately, human Cy gene and human C, gene used for




2.EMBL4) . E. coil (for. exanple LE392 and NIV539) is transfornmed with the
phage vector to generate a genonmic library. The genom c 4 er 2005
screened by a pl aque hybridization technique such as the .30 Benton-Davis

met hod (Sci ence, Vol.196, pp.180-182 (%%77)) using appropriate probes (H
chain J gene, L chain (K) J gene, etc.)y"to obtain positive clones
conprising rearranged VD] gene or VJ gene. By making a restriction map and
determ ning the nucl eoti de sequence of the clones obtained, it is
confirnmed whet her genes conprising the desired, 35 rearranged VH (VDJ)

gene or cVimé Vi}agene have hoen Lbt a@gedexﬁg%at@lé{m humpn, CH geng ;an %é(

human CL, gene used for 27 Septenber 2005 23 chimerization are isol at
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(Cell, Vol. 15 1174 978)) for exanple, using a 3
H ndl 11 - BarrHI PFF& 15§ érragwetéprceeprmﬁtlng headn CscgeneiSandveh, 75,
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nent i oﬁ% attg%\}/xé §%% 9% g%%\? ]rr%ﬁ@e) VYéhé, gﬁaﬁcéﬁl %gm%e
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CY1l gene is isolated w1th the probes mentioned above.
Using mouse Vy gene, mouse V; gene, human Cy gene, and human Cp
. - gene so obtained, and taking the proﬁroter region and enhancer region
- 20 into consideration, human Cy gene is inserted downstream mouse Vu gene
and human Cp gene 1is inserted downstream mouse Vi gene into an
expression vector such as pSV2gpt or pSV2neo with appropriate
-rest_:ricti.on enzymes and DNA ligase by the usual met‘hod. In this case,
chimeric genes of mouse Vg gene/human Cy gene and mouse Vi, gene/human
25 Cp gene can be respectively inserted into the same expression vecter
or into different expression vectors. )
' Chimeric gene-inserted expression vector(s) thus prepared are
introduced into myelomas that do not produce antibodies,; for example, |
, P3X63°Ag8-653 cells or SP210 cells by'th\e protoplast fusion method,
30 DEARE-dextran method, calcium phosphate method, or electroporation
- method. The transformants are screened by cultivating in media
containing a drug corresponding to the drug resistance gene inserted
into the expression vector and, then, cells producing desired chimeric
monoclonal antibodies are obtained.
35 Desired chimeric monoclonal antibodies are obtained from the

culture supernatant of antibody-producing cells thus . screened.




- -nDnocIolerggaibod% gregared
‘a huimani’ 268 WondcPBhat ©

-regi on nmean four

25 CL gene can be respectively inserted-into the sane expressiQn vector or
into different expression vectors. Chineric gene-insert : YA
vector(s). thus prepared are introduced into nyelonmas that do not produce
anti bodi es, for exanple, P3X63-A98.65§4cells or SP210 cells by the .
protopl ast fusion nethod, 30 DEAE-dextran. nethod, cal cium phosphate nethod,
or electroporation method. The transformants are screened by cultivating
in media containing a drug corresponding to the drug resistance gene-
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hyper varialiiknegi 9Ac0framework regions of the variable region mean four
comparatively conserved regions lying upstream, downstream, or
between the three complementarity-determining regions (framework
7 region, FR1, FR2, FR3, and FR4). | |
20 In other words, a humanized monocleonal 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 -
with their corresponding regions derived from a human immunoglobulin.
25 The constant region derived from human immunoglobulin ﬁas‘an
amino acid sequence unique to each isotype such as IgG (IgGl, IgG2,
- 1gG3, IgG4), IgM, IgA, IgD, and IgE. The constant region of a
humanized monoclonal antibody in the present invention can be that
_ .from_human immunoglobulin belqnging to any isotype. Preferably, it
30 is a constant region of human IgG. The Fframework regions of the
-constant  region derived from human immunoglobulin are not
o particularly limited.
A humanized monoclonal antibody can be produced, for example,
as follows. Needless to say, the production method is not liﬁited
35  thereto.

For example, a recombinant humanized monoclonal antibody




a non- hunan manmal - deri ved nonocl onal antlbody have bee e
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constant -region derived from human i mmunogl obulin has an amino acid
seqguence un?que to each isotype such as, %gG (lg@, 1g&, 19G3, IgG4)zblgM
IgA, 1gD, and IgE. The constant region of a humani zed monocl onal anti body
in the present invention can be that from human i munogl obulin bel ongi ng
to any isotype. Preferably, it 30 is a constant region of human IgG TheI
~franmework regions of the constant region derived from human i mmunogl obulin
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be expr 85%&8. 1BEPPgLPhulinegpRse L chaln CDR gene (s) and 15 the human L
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that the an bhe expressed, Alter |veI nouse
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veg$¥ ﬁﬁ réd @ ight 9¢pe (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 éhain
CDR gene(s) /human L chain gene(s) can be operably inserted into the
same expression vector in an expressible manner. Host cells are
20 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.
The “human monoclonal antibody” is an immunoglobulin in which
. 25 the entire regions comprising the variable and constant region of .
H chain, and the variable and constant region4ofIJchain.constituting
the immunoglobulin are derived from genes encoding human
immunoglobulin..
The human antibody (preferably human monoclonal antibody) can
30 be produced by well known methods, for example, in the same way as
. the productlon method of polyclonal or monoclonal antibodies
mentloned above by 1mmunlzlng, with an antigen, a transgenic.animal
prepared by integrating at least a human immunoglobulin gene into
the gene locus of a non-human mammal such as a mouse.
35 For example, a transgenic mouse producing human antibodies is

preparedinfthen@thodsdescribedjleatunaGenetiCs,Vbl,?,pp,lB—Zl
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h. of the two H chains. For exanple,  papalin eaves
bei hgnrﬁggéclonal ant&body} with a proteasergtch as pepsin and papain, and

ream

means an antibedy fragment generated by digesting the immunoglobulin
near the disulfide bonds in the hinge regions existing between each
-of the two H chains. For example, papain cleaves IgG upstream of the
‘ disulfide bonds in the hinge regions existing between each of the
20 two H chains to generate two homologous antibody fragments in which
an L chain composed of V. (L chain variable region) and C; (L chain
constant region), and an H chain fragment composed of Vi (H chain
variable region) and Cyyl (Yl region in the constaht region of H chain)
are connected at their C terminal regions through a disulfide bond.
25 Each of such two homologous antibody fragments is called Fab’. Pepein ‘
alsocleavesIngownstreamcﬁfthedisulfidebondsijfthehingeregions
existing between each of the two H chains to generate an antibody
fragment slightly larger than the fragment in which the two
above-mentioned Fab’s are connected at the hinge region. This
30 antibody fragment is called F(ab’},.

The expressions, “immunity of the intestinal tract”,
“gastrointestinal immunity”, and “mucosal immunity” of this invention
are used to express almost the same meaning.

A preferred example of a “disease accompanying abnormal

35 ‘immunity of the intestinal tract” of this invention may be an

inflammatory bowel disease or an alimentary allergy.
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and non-caseous epithelioid granuloma are observed, suggesting an
abnormal reaction of T cells and antigen—preéenting cells.

Colitis (especially ulcerative  colitis) is a chronic

inflammationthatdévelopslocallyijlthelargeintestine. It mainly

20 affects the mucous membrane and forms sores and ulcerations.

Histologiéally, a2 significant infiltration of lymphocytes, plasma

cells, macrophage, and mast cells are observed in fhe mucous membrane

and lamina propria mucosae, and cryptic ulcérs accompanying an

infiltrationofneutrophilsandacﬁﬁappearanceofgobletcellsoccur.

25, The existing pharmaceutical agents used for the treatment of .
inflammatory bowel diseases of this invention refer to one or more
arbitrary pharmaceutical agents clinically prescribed to treat
- colitis (ulcerative colitis and such} and Crohn’s disease, and
examples are adrenocortical hormones, and salazosulfapyridine.

-30 The expression “pharmaceutically acceptable carrier” of this
invention includes an excipient, a diluent; a filler, a decomposing
agent, a stabilizer, a preservative, a buffer, an emulsifier, an
-aromaticagent,aacolorant,aasweetener,eiviscosity—increasingagent,
a flavor, a solubility-increasing agent, or some other additive.

35 . Using one or more of such carriers, a pharmacéutical composition can

be formulated into tablets, pills, powders, granules, injections,
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and forns sores and ul cerations. Histolbggically, a significant infiltration
of | ynphocytes, plasma cells, macrophage, and nast cells are observed in
t he mucous nenbrane and | am na propria nucosae, and cryptic ul cers
acconpanying an infiltration of neutrophils and a di sappearance of gobl et
cells occur. 25 The existing pharmaceutical agents used for the treatnent
of . i nbamiados y bmw&hl@hseasesC@éslh@ai&nmgotigasﬁgﬁgioﬁgfOQ%mqgﬂgygq
arbitra% Rhar gutical agents clinically prescribed to treat «colitis
(ul ceraifve™colitis and such) and Crohn's di sease, and exanples are

adr enocor t i cathehgrirmmessewdridadakcanpsst tapyr cadhnge A iHes @XHESHONy or

" phar e i cc I arricer” of this . inventiaon includes an
excip?2é§%gé§§#%%%§h,%§%%gl 8%?Saf85c%%fﬁg??ﬁflzﬁﬁ@ﬁ?l§¥§ﬁ§ﬂﬂqi%ﬂﬁ%UQ$ 2
preservatlvigiom bibfer exmremil siddrdricaamnorgr onRipwosigenty areel oradtala
sweet engk; & 1 ty-d i.ng agen .a flavaor, a solubility-increasing
- agent, or lsrglrrééﬁ ot J!ib;érrg’a &Qf?\%ggaf%’Ugf:ﬁécﬁﬁgegrb%ﬂcr%e SSUlc et e '8 lch
- phar maceenRp ke onposit imreart be fiogneddteed.s.i nto tablets, pills, ‘
" powders, granyle i j j 7 r 2005 28 sol utions, .capsul es,
troches, e|iQ#%%?ﬂ§ﬁ§%§%%Fgﬁ%?“ﬁéﬁ%%ﬁ%ﬁ@?f %@rg%%,a%?t.s%ﬁe BﬁéQﬁECeﬁchal
conposiIyH W He adrdtiienter ef fecdl lof Greapacant enahliyisOrhed ohoraatior
pafgnt e5al; 0mN| j [ 5 e of. external cappl icatign,
_supposﬁ{oﬁy f or Fg%%g%égghﬂgﬁigggfﬁgg,agﬁ%y%égg%%?iuﬁﬁéggpfbe Bgﬁk?ﬂgeusual
‘met hod, 2SI %R " difprihse  rewendr imyeataeoni veentgredileabsveTheodbsagedcan
vary depen@Heitdie e coifbs (WRIght «and Lsyoptgonms,.of a, patient,.effect
~of treat megjt ,_adm ni strat i on rosli}tﬂg,ogl'lgtggri ggxgﬁgf e%ﬁ%re 'P‘;Q%%‘ﬁge’%ﬁaa f
act i ve Gampceditamn Qe Pesvidstiansderadctpdangatiolthénpaedent bfiveat ignto
- menti ong@daheve)lCont ained ¢ r j.cal ositign, etc.
Lbﬁgll%, th@bﬁafnaceg?igglsﬂgéﬁgﬁglt|éﬁﬁﬁgﬁ&%%3§5%%%E§Fére SPEIdR A deft i n
a tose VG sycPrdtiaes sy ($PSaA9E pl T d-I50p the)t pentinscddabaist rayiba.

- DependistgfaRient in some cases and a dosage more than that mentioned above

may be necessary in others.
7 In the case of an injection, it can be produced by diséolving
orsuspendingenlantibodyjjlanon—toxic,pharmaceuticallyacceptable
20  carrier such as physiological saline or commercially available
distilledwaterforinjectionadjustingtheconcentrationjlltherange
of 0.1 pg 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 Hg to 100 mg/kg body weight,
25 preferably in the range of 50 ug to SO.mg/kg body weighf, Oone or more .

times a day. Examples of administration routes are medically
appropriate administration routes such as intravenous injection,
subcutaneous injection, intradermal injection, intramuscular
injection, intraperitonedl injection, or sﬁch, preferably
30 intravenous injection. ' ' _
The injection can also be prepared into a non-aqueous diluent
(for example, propylene glycol, polyethylene glycol, vegetable o0il
such as olive o0il, and alcchol such as ethanol), suspension, or
emulsion.
35 The injection can be sterilized by filtration with a

bacteria—filtering filter, by mixing a bacteriocide, or by




15 various conditions, a dosage |ess than that nentioned_above na
sufficient in sonme cases and a dosage nore than that me | SRESP g%? nay
be necessary in others. In the case of an injection, it can be produced by
di ssolving or suspending an antibody ihya non-toxic, pharmaceutically
acceptable 20 carrier such as physiological saline or conmercially

avail able distilled water for injection adj usting the concentration in the.
range. of 0.1 g antibody/m carrier to 10 ng anti body/m carrier. The
injection thus produced can be admnistered to a human patient in need of
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Fig. 1 shows the suppressive effect of an anti-AILIM antibddy
on the onset of an inflammatory bowel disease when the antibody is
continuously administ‘ered {before the onset or after disease

| progression), and the therapeutic effect on the inflammatory bowel
20 disease by the administration of the anti-AILIM antibody, determined
using weight loss, which is a characteristic of colitis, as an index.

Fig. 2 is a photograph showing the state of the large intestine
of normal mice that have not developed the inflammatory bowel disease,
that of r_nlce affected by the lnflammato:r:y bowel disease, and that

25 of mice in which the onset of the inflammatory bowel disease is found .
to be suppressed by the administration of the a-nti—A'ILIM antibody,
respectively.
Fig. 3 shows the suppressive effect of the anti- —AILIM antibody
o on the onset of the lnflammatory bowel disease when the antibody is
30 continuously administered, as determined using weight loss, which
is a characteristic of- ceolitis, as an index.

®: negative control antibody (n=20)

O: anti~AILIM/ICOS antibody (n=20)

[J: anti-B7RP-1 antibody (n=7)
. 35 - : M : administration of negative control antibody to a BALB/c
scid/scid mouse to which CD4"CD45RB™ T cells have been introduced
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'severlt%mof colitis express
“numnber eGD@la@@Bt§erﬂwahﬁi$¢aa$edadﬁtﬁnmmnaﬁusmhqmalgnmbﬁeé Wayeh

(|§@‘nai§r£pEH59ac€aﬁlsﬂ%£§Qﬁ%@xﬁhﬁnﬁ?g n 1n %ptOSIS of cells in colon
“tissues. ﬁ’ 7 shows the therapeuti'c ef ect of the adm nistration of the -
it

anti-AlLIMa béégaFaﬁﬁlﬂ@strall@ntab®@y di sease progression) on. the

f_|anannatory(pom?htg|§f§§ﬁ/1@§8d§$§{ 2 d using weight loss, which 10 Is a
~ characteristic o as an . negative control antlbody

shows the degree of severity of colitis expreéessed as
histologlcal scores.
15 Fig; 9 shows the number of CD4” cells that infiltrated into the
' colonic mucosal layer (lamina propria).
Fig. 10 shows the suppressive effect of the continuously
administered anti-AILIM antibody on the onset of the inflammatory
“bowel disease, as determined using welght loss, which is a
20 .characteristic of colitis, as an index.
®: negative control antibody (n=7)
O: anti-AILIM/ICOS antibody (n=7)
Fig. 11 shows the degree of severity of colitis expressed as
histological scores.
25 Fig. 12 shows the number of CD4" cells that 1nf11trated into

the colonic mucosal layer (lamina propria).

Beet Mode for Carrying out the Invention

| Hereinafter,thepresentinventbmlisSpecificallyillustrated
-30  with reference to Examples, but it is not to be construed as being

- limited thereto.

[Example 1] The therapeutic effect on colitis in a mouse colitis model
<Trial 1>
35 <1-1> Animals

BALB/cscid/scidndce,Severelyimmunodeficientmice(6—8weeks




0: anti-ALIMICOS antibody Fig. 8 shows the degree of verity o litis
- expressed as histological scores. 15 Fig. 9 shows the §ﬁ§%?P. f + cells
that infiltrated into the colonic mucosal layer (lamna propria). Fig. 10
shows the suppressive effect of the confzi nuously admi nistered anti-AlLIM
anti body on the onset of the inflammtory bowel disease, as detern ned
usi ng wei ght loss, which is a 20 characteristic of colitis, as an index.

.. negative control antibody (n=7) 0: anti-AlLIMICOS antibody (n=7) Fig.
11 shows_t he degree of severity of colitis expressed as histol ogical

scor es. 029 Tnplery ShBhslagwanuabemafmCDBALBEL Insi dehdb-Bnfdd Ky al@thd THH:

t he col gni I ef, amna propria). Best Mde for Carrying out the
Inventigﬂtﬁbgg?ﬁi?t%%?ét%%é%Fesent.invention is specifically .illustrated
30 wit h<tef2rBReRA¥dt BRanf €30 #utiimouse nBILI rmcom]rmmlj_e?q_taas;cb@ ng
limted ther R T Ut | ect on colitis in a nouse
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used. <1-2> reparation of an anti-nouse Al I 'monocl ondl” anti'body é
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am no agd co SETUL 68 tofnd A MEmPF BYH O USk Vgl EieéerBHrﬁﬁif%Jci%Q:le%%noll%gér?m X
Vol .12, No.1, .01-55, 2000), a transfornmed cell expressing nouse APEI'M
was preparequggHﬁ%ﬂﬁﬁfﬁq?%n%ﬁ%%uHaﬁebﬁﬁﬁgeﬂéZﬁ@ gedetild reecentirndtiged

, : eni od. ) i 10
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membrane fraction was injected together with complete Freund’s
édjuvantintothefbotpadcﬁfaWistarratfortheinitialimmunization
(day 0). In addition, the cell membrane fraction was administered

15 .as an antigen into the foot pad wifh intervals, on day 7, day 14,
and day 28. Two days after the final immunization, lymph node cells
were collected. ‘ _ '

The lymph node cells and mouse myeloma cells PAT (JCR No. B0113;
Res. Disclosure, Vol.217, p.155, 1982) were mixed in a 5:1 ratio,

20 and a monoclonal antibodyﬁproducing hybridoma was prepared by fusing
the cells using polyethylene glycol 4000 (Boehringer Mannheim) as
the fusing agent. Hybridoma selection was performed by culturing in
a HAT-containing ASF104 medium (Ajinomoto) cbntaining 10% fetal
bovine serum and aminopterin.

25 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
reacting them with FITC-labeled anti-rat IgG (Cappel) were measured
using the EPICS-ELITE flow cytometer to confirm the'reactivity of

30 thenmnoclonalantibodiesproducedjjltheculturesupernatantcﬂfeach‘
hybridoma against mouse AILIM. As a result, several hybridomas that

, produced;nonoélonal antibodies having reactivity towards mouse AILIM
were obtained. .
One of these hybridomas was named “B10.5”. This hybridoma (10°

35 to 10’ cells/0.5 mi./mouse each) was injected intraperitoneally to an

ICR nu/nu mouse (female, 7 to 8 weeks old). 'Tentx)twenty'days later,




nmenbrane fraction was injected together with conplete Freund' s uvant ,
into the foot pad of a Wstar rat for the initial |nnun|%a§%%mn‘¥ab950) I'n
addition, the cell nenbrane fraction was adm ni stered 15 as an antigen into
the foot pad with intervals, on day 7, day 14, and day 28. Two days after
‘the final inmmunization, Iynph node cel | were collected. The | ynph node
cells and nouse nyeloma cells PAI (JCR No. B0113; Res. Disclosure,
Vol . 217, p.155, 1982) were mxed in a 5:1 ratio, 20 and a nonocl onal
“ant i body- produci ng hybri doma was prepared by fusing the cells using
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t hés Ongggmratlonsystem(MlltenylElotec)w1U3anant1 CD4antlbody(L3T4)
More specifically, spleen cells isolated from the mice were cultured

~at 4°C for 30 min with magnetic beads to which an anti-CD4 antlbody
is bound, and then, these cells were washed and enriched by passing
_ through a magﬁetic.flow column.

- 20 After labeling the obtained CD4+I‘cells (purity was confirmed
to be 86-97% usiﬁq a flow cytometer) with an anti-mouse CD4 antibody
(RM4-5; PharMingen) labeled with phycoerythrin (PE), and an anti-CD4
antibody (16A; PharMihgen) labeled with fluoreécein isothiocyanate

- (FITC), they were sorted using a FACS Vantage (Becton Dickinson),
25 and fractioned into T cells having a high expression of CD45RB .
' (CD4SRB™MI") and T cells-having a low expression of CD45RB (CD45RBM™) | .
Next, in order to induce colitis in the BALB/c scid/sc¢id mice,
the obtained CD4SRB™® T cells (5x 10° cells/200 1L PBS) were
administered intraperitoneally (i.p.) to the mice.
30 <1-4> Administration of the anti-ATLIM antibody -
Each group of the above-mentioned SCID mice to which CD45RRBM%®
T cells had been introduced was treated as follows.
Group 1
The anti-AILIM antibody (250 pg/250 4L PBS) was administered
35 intraperitoneally immediately after the introduction of CD4SRRME T

cells (first administration), and thereafter continuouslyrevery'week




10 and progression of the inflammatory bowel disease, nifi cant wei ght ,
l oss is known to occur 3 to 5 weeks after the |ntroduct|%? epimien48idBh| gh T
cell's in this inflamatory bowel disease nodel. CD4+ T cells were separated
~and obtained from nononucl ear cells derjived fromspleens of healthy BALB/c
m ce by using a MACS magnetic 15 separdation system (MIltenyi Biotec) with
an anti-CD4 anti body (L3T4) More specifically, spleen cells isolated from
the mce were cultured at 4 Cfor 30 mn with magnetic beads to which an
anti-CD4 antibody is bound, and then, these cells were washed and enriched.

by passanga fhegueghcy aBghetimedtwveleol um. 20 After |abeling the obtained
CDA} T cgl |.s (EUI’I ty was confirmed to be 96-97%using a flow cytoneter)
with an aRti-frouse CD4 ant i body (RW4-5; PharM ingen) Iabel ed with
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expiBes siwnroduGDUGERB o £ CDASHBGH) ancbérlx:c.el l(FiRaVi ngdmih O¥t BXPLESS] O nef
CD45RB [ t0|nd ce coljtis in the BALB/c scid/scid
ni ce, ék%%éﬁl ne%%%ﬂg“lﬁé‘nﬁd’d%}’ cel V?e 1?)5%]6%?4%‘}%30031?9 1L IPIBS) R ke

. admi ni s$Enetamasper,i t eAtak| yehd . pth) mte@kt heérshcammdQiskel4™> after the

- Admini s f o kgl ti_b Each f.the . -

- above- rr%r%%do%& (ET %?n(‘?d(}fed%gg wh%lwg%ri g%ﬁt iy &éiél@%ﬁg& )R PHEFSduced
was tredt eddasippltioibe r@cmqaxme Thetaniiany ilddgnthbostyt {25003 iag42504dl
PB$) m er 5 tra eritongall mredi ately after the

i nt§r omﬁgﬁg??%gdfg%&ﬁ cef t&® ?’F?%‘?‘Xjajd% HatGshd CoRGANURBE&HT t er
‘iconti n@’[%q}y‘*@ﬁé?ﬁtv\@elél:g@l@tr érﬁlqeme:rycy of 3 tinmes/week. Goup 2 The
negativg-gsgnty ol antibody (rat 1gG Sigma, 250 g/250 gi PBS) was

admnistered intraperitoneally imediately after the 5 introduction of
CD45RBhi gh TTéel heggtivst cadhial stmatbody , (wnd Idtherdafd-er ngUQGUS y

every ek absalﬁﬁeggsﬂgyoﬁéaﬁlymi d@&reé'{%&@@%‘éﬁ{%h af Lot Lhe Sth -
frominnediately after . introduction o LY g&eE %Ifl‘lerst
adﬁgnlgfy%ﬁq C L8 6§mé}Q&§ T cells (first admlnlstratlon) and
- thereafter continuously every week at a frequency of 3 times/week.

The degree of progression of the inflammatory bowel disease,
and the degreé of the suppression and treatment of the onset and
progression of the disease due to the anti-AILIM antibody were

20  analyZed by measuring the body weight of each group over time from
immediately before the introduction of T cells.

The results are shown in Fig. 1.

Therefore,'as«axpected, a significant weight loss accompanying
the progression of the inflammatory bowel disease occurred in the

25 group to which only the negative control antibody was administered .
(Group 3). Howevér, absolutely no weight loss was observed and the
onset of inflammatory bowel disease was completely suppressed in the
group to which the anti-AILIM antibody was continuously administered
from immediately after the introduction of CD45RBMI 7T cells (Group

. 300 1)

Furthermore, in the group to which the negative control antibody
alone was administered from immediately after the introduction of
CD45RB™" T cells to week 7, and from week 8 the anti-AILIM antibody
was administered in addition to the negative control antibody (Group

35 2), a significant increase {(recovery) in body weight was ocbserved

from immediately after the initiation of anti-AILIM antibedy




in addition to the negative control antibody, the anti- M anti 10
(250 gg/250 jL PBS) was intraperitoneally adm nistered wﬁé‘?ﬂﬁ‘ﬁ@lﬁ%@/every

week at a simlar frequency. G oup 3 The negative control antibody (rat

| gG  Sigma, 250 gg/250 | PBS) was intrgperitoneally adm nistered from
imredi ately after the 15 introduction of CD45RBhigh T cells (first

adm ni stration) and thereafter continuously every week at a frequency of 3
ti mes/ week. The degree of progression of the inflamuatory bowel disease,
and the degree of the suppression and treatnent of the onset and

progr essidoanéttrheidhseasapduedt aot hteantiowd lddVantdtbostyl perige R0y analyzed

by neasuf.i : i each _group over ti from imediately
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Ther ef ol€roup éxpecThdrefosegnichecant: iwairghM la0ss baegoRaNYidithd e cure

progressi,en i owel disease occurred in the 25 group to
which only ? eaﬁgggtgétéggﬁ%gé Sghtibody was adm ni stered (G oup 3).

‘However , “absofexdlgripraei ghe tegsewmasfopsenred sdn tdre tlensei f fmmatory
i nfl anmg i'seas S. GO e uppressed in. the roup to which

the anti-AlLIMantibody was conti nuous adni ni
after tA€ Ghf PBABEENGhD 6PITEESRBhigght e ghlden (e(hguthe 3At1)-AFLLMhaTtMcRly i N

t he groyert s Negad d r ti . al one adm ni stered.
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ini ti at PRI EMT - RLIM Enthait In Sém diiere 2005 B4 red miadi Istatatd dnom
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Furthernore, Trhe rdegnes @frep@szainomgf. bhe inflammtory bowel disease,

aslgell-as tQE;g?9£§h éﬁ fﬁJJTG%TgnogfaﬂuaEgg%kyggéestine (thickening and
shortening of the intestinal tract) accompanying pfogression of
inflammatory bowel disease, and untreated stools were observed in
the group to which the negative control antibody was administered
(Grbup 3} . However, the state of the large intestine of the group

- 20 to which anti-AILIM antibody was administered {Group 1) was similar
to that of the large intestine of the normal control, and the
anti-AILIM antibody was revealed to significantly suppress the onset

and progression of_inflammatory bowel disease.

25 [Example 2]Therapeutic effect on inflammatory bowel disease in the =
.mouse colitis model <Trial 2> ‘
<Z2-1> Animals
Immunodeficient BALB/c scid/scidmice , C57BL/6 scid/scid mice,
. and nqrmal BALB/c mice (all male, 6 to.B weeks old, CLEA Japan) weré
~30 used. '
- <2-2> Monoclonal antibodies
A monoclonal antibody against mouse_AILIM {ICOS}, a monoclonal
antibodyagainStmou&aB?RP~1whichj:;aligandcﬁfmouseAILIM(ICOS},
and a negative control antibody were used.
35 B10.5 produced as described above was used for the anti-mouse
AILIM/ICOS monoclonal antibody. '




of the onset- and progression of the disease by the anti--AlLIMantibody.
were anal yzed by collecting the large intestines 6 ‘weekszp"a?etpéermb\er IR

i ntroduction fromsone mce of Goup | and Goup 3, and examning 10 their
state with the naked eye. As a nornal trol, a simlar -observation was -
carried out on the large intestine collected from BALB/c scid/scid nouse
to which no C(c)45RBhigh T cells were introduced and no. antibodies were
adnministered. The results are shown in Fig. 2. 15 As a result, involution
of the large intestine (thickening and shortening of the intestinal tract)
acconpanyi ng Phegressimmuod BIRHlampabenynhoweht dhs8ase s %ﬂ%dﬁ%ﬁe%egne
stool s were 893 rI\r{ed tieP theS%(r)oug to which the -ne_q}(ati ve control antibody
was adm nistered "{EoUp 3 Hohevelas 1 HES LAed ol thhe ecergé neatebt ¢ okl of

t he grobpa2(eimreds chuast B7APL] Mrarhideeny cwasdadyitb staned -0 asesd) -¥@s
nornal control, and the

simlara; h | ar. intestine of th
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on infl : i,sea in e _-nmouse colitis, nodel <Trial,K 2> <2-1> -
Ani il s ptoder o R BRAt ek arues BRHF Rt RE PatOOLCrbr db g iHQE . and
nor mal BpgBiegreee{ dile felneling bd. 8niteksuskdp7RREA daped)onel eint3hdised.
<2-2> onal ;ant ' | _ant i body, agai pst use Al LI M
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nouse AFREW EKROSPS, meik aBABHatli weiscontashiradt ibyodyIaer ands et r3%idRkds 5

pr aduced-&s ri,pe ed.fqr . the anti- e, ALIM] -
nonocl %I _%ﬁti O%H. %ﬁ%\e{%mérléZgbéSSgoTﬁ%ouasn i %Es% B7RE- f%@ldonal_
-ant i body™ WeE PRI P 1 Th mae ¢ Liowlallowintig bvdiyne s e d Afio SOk h@te waasi riamion e
wi th resenbi Aantrlocalls ; ﬁ; -1 produced.accarding to
standa?% procedures.. Splce%lnr@}creeff%{o tg{%%i%z%eed s%étec\%/grqghé’%’tr&id%gﬁ%'and
by cel Tt ey tiy W&l oval EENed tdedotdiengnt o-soand B TRProcetvdsnal

hybri doffesi WR{¥ has an activity to inhibit the binding of mouse AILIM-Ig

15 (fusionpolypeptidebomprisingthesolubleregionofnmuseAILIM/ICOS

and Fc of an immunoglobulin} to recombinant cells that express mouse
B7RP-1. ,

Rat IgG (Sigma} that does not react with mouse AILiM/ICOS or
B7RP-1 was used as the négative control antibody.

20 . <2-3> Induction of colitis (inflammatory bowel disease)

The inflammatory bowel disease colitis was induced by
introducingCD4YEM5RBm”thellsintoBALB/cscid/scidmiceaccording
to an existing report (J. Immunol., Vol.le4d, §.4878~4882, 2000).

CD4" T cells were separated from the spleen cells of normal

25 BALB/cmiceusimgtheanti-CD4(L3T4)MACSnmgneticseparationsystem.“
(Miltenyi Biotec) following the attached instructions. The CD4* T
cells (purity of 96-97%, analyzed by FACS) weﬁe labeled with'a‘_
PE-labeled anti—mouse CD4 antibody (RM4-5; PharMinéen) and é
FITC~labeledanti—CD45RBantibody(lGA;PharMingen),andweresorted

30 into CD45RB™ T cells and CDASRBY™¥ T cells using FACS Vantage (Becton -
Dickinson).

The inf;ammatory bowel disease (colitis) was induced by
intraperitoneal administraticn of CD45RBmghT_cells (5% 10° cells/200
uL PBS} into BALB/c scid/scid mice.

35 <2-4> Treatment of inflammatory colitis by the anti-AILIM antibody

The Anti-mouse AILIM/ICOS monoclonal antibody (250 pg/250 pL




produced. ‘Using the culture supernatant of each of the h brldonas t he
degree of the binding of anti-nouse B7RP-1 nonoclonal a ee%ﬁ¥b|ned
in the culture supernatant to reconbi nant cells (NRK ceIIs) that express
nouse B7RP-1 was neasured. by EIA and ri domas 10 produci ng an anti body
that bind to nouse B7RP-1 were sel ecte Anti - mouse B7RP-1 nonocl ona

anti body used for the exam nation was prepared fromthe culture
supernat ant of the selected hybridomas. Furthernore, it was confirned that
t he anti-nmouse B7RP-I nonocl onal antibody has an'act|V|ty to inhibit the
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%ZSOg %EB% \gas adm n| stered intraperitoneal at a frequenc
. REfgruetipriRt madogenic CD4™ T cells from.mlce with colitis
to mice
 From the lamina propria (LP) of the large intestine of BALB/c
scid/scid mice to which CD4" CD4SRB™ T cells had been introduced
(adoptive transfer), CD4" cells (LP CD4* T cells) were isolated using
20 theabqve—mentionedMACSnmgneticbeads'7weeksaftertheintroduction
of the T cells. The purity of the isclated LP CD4" T cells was confirmed
to be 95% or more by FACS.
The LP CD4* T cells (1x 10% cells/200 HL PBS; 1 p.) were
;administered to BALB/c scid/scid mice. Next, the antluAILIM/ICOS
25 -antibody (250 ug/250 ML PBS) or the negative control antibody (raﬁ
1gG7 250 pg/250 pL PBS) was administered at a frequency of 3 times
per week to the test mice. Four weeks after the administration of
 LP CD4" T cells, the mice were euthanized, the large 1ntest1nes were
removed and histologically analyzed.
30 <2-6> Hlstologlgal examination and immunohistochemical staining
Large intestine tissue samples collected from each of the
aforementioned test animals were immobilized in PBS containing 6%
formalin. Paraffin-immobilized large intestine tissue sections (5
Hm) were stained by hematoxylin and eosin (HE staining). Each of the
35 produced tlssue section specimens was analyzed. The degree of

1nflammatlont3ftjmalarge intestine was converted to scores according
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the tinme of introduction (week 0) of CD45RBhigh T .cells to mce produced
5 as described above in which inflammatory colitis was idfpEdbeni0§he

ot her hand, to. investigate the therapeutic effect of the anti-ALIMICOS
anti body under the state of progressed 3nflammatory colitis, the :
anti-AlLIMICOCS nonocl onal antibody was adm nistered (at a concentration
of 250 g/ body; 3 tinmes/week; i.p.) under 10 conditions simlar to that

menti oned above from 3 weeks after the introduction of CD45RBhigh T cells
to nicet%roduced as descri bed above in which inflammatory colitis had been
i nduced."°SBUer vl AFPErt {Hestreebliateleny of VaODASRBhY . T16el728, 200} est

animal s were eacrtfikcedthand Hhagst atg,of ﬂiﬁééﬂnﬁﬁé §Eid€tr§§§§i%§ for
+ ce

i nt estine_was anglﬁﬁedﬁ'l <2-5> | ntroduction of pathogenic _
PPEFRICRY nflcd T e Uvadisnawpreprimattif)i zed t he |arye

+ cells (LP cells

Pe>GHbYRTretiF onehl marsd naynklee ca bedite-iokie danpldxte

isolateafu3|ﬁ

r the imetbddct i on of the T cells. The purity of the isolated LP CD4+ T
cells was confirned to be 95%or nore by FACS. The LP CD4+ T cells (I'x 106

cel I s/200 p. L'BBS; 159 )SCCtgnns (Rt stefedinenBAL Rl ovsih dé et thyliateed.
Next; taetantousd AN MOS0 moanicilbody. 6380bBAy, 25004 PRR o4 418 Negatd ve

control L t 190G _.250 g/ 250 plL. PBS) was adm nistered at a
,fre%uen%?ﬁ%f?gﬂ%r%ggnmﬁeshﬁégfdgb gﬁ8%98¥9a%?@e?ntbu¥oﬂé%K%D%HMQQOQHﬂaal
“adritni sanatbety dRMAER; G4 TG T elPhs rMilnerem) G 6o 1o £n eI had b zed -nbhscFrge
intestipes, ﬁélr%ﬂﬂ¥ﬁﬂxgpd4¥§¥(ﬂ i.call anahyzed. .30 <2-6> :

“Hi st ol ogi cal exani nation and itmunoti Et'ochei CHITEHimi iF  Bidrfd nivieése ne
ti ssue surfpirs rouldhest edoritom eachibbdyhe Phatrerageny i onedet estoaniyTakswer e

i mobi | zedh i, P i pi5Y,$%, formalin. Paraffin-irmmobilized |
oot T 1 elie Soch eas (B Ryb SR CELATAGd oy ETRYORYFF Hadseosn An( HE

“intestine tissue sections

st ai ni MPTOXIEHEe PmPRex35Veroasteain tARS I tSeveCeb rs peshdBRS: Wasuanakyzed.
Thesdegriag, ofii ah M bdnR] | of | arge .intestine was converted to scores
PR b0R 07 FBRs S ngfr bbbr o Tt etesr 66g3e7

Vol . 11§ PS5 4723, Ipgegpxylin. ;
<2-7> Detection of apoptotic cells
Apoptotic cells in frozen tissue sections were detected using
- the ApoTag Kit (Intergen) according to the previously reported TUNEL
20 method. By observing under a microscope, TUNEL positive cells in the
tissue sections were quantified by calculating the TUNEL positive
cells in 500 lamina propria mononuclear cells (LPMC} that had
infiltrated into 5 parts of one section. The percentage of TUNEL
. positive cells in 500 LPMC was taken to be the apoptosis index.
25 <2-8> Results '
- The results are shown in Fig.3 to Fig. 12.°
<2~8-1> Suppression of colitis by administration of anti-AILIM/ICOS
antibody |
In the test mice (control mice) to which the negative control
- 30  antibody (rat IgG) had been administered, severe:colitis déveloped
4 to 7 weeks after the introduction of CD45RBMQhT'cells, and not only
a significant weight loss (Fig. 3), but alsoeasignificant thickening
of the intestinal wall of the largée intestine accompanied”by(diarrhéa
and inflammation was observed.
35 In the contrel mice, the average value {on week 7) of

histological scores (indicating the severity' of ~ colitis)




On the other hand, the large intestine sanples for |rmunoh| st ochem cal
staining analysis were immobilized. in OCT conpound, f r oz eptsmper 2
nitrogen, and stored at -80C. Staining 5 of the tissue sections was -
performed, by the avidin-biotin conplex nethod. The tissue sections (6,n)
were incubated with bioti nyl ated anti-¥ouse Al LI M| COS nonocl onal

-anti body, biotinylated anti-nmouse B7RP-1 nonoclonal antibody, biotinylated
anti-nouse CD4 nonocl onal 10 anti body (RW-5; ratlgG; PharM ngen),

bi oti nyl ated anti-nouse F4/80 nonoclonal antibody (rat 1g&; PharM ngen),

or bi ot d rol . antibod Phar The
bi ot: ny?lg%{%%é%]ﬁ%%g}iw%%an et g’%ﬁeéﬁ\?\aﬂ%ﬂﬁsﬁgﬁtﬂl ; MPH%Fa‘%‘éﬁper of
hor ser aHYBPNROPEE DX | @eis e ledmpy ext (Nem@slmmaﬁﬁﬁd@ma \éevc:t Hybmatsha)asnd
vi sual i t b each of the,sections S _counter
st ai ne %mg?%{%\rgrmt ololmaelnﬂnr!Eva %éy&lt%ecyle )étﬁbgfn Papdpti8t fcleetees gbilet
cell s i$¥yv785 t3 < Letfionsimere detected using the ApoTag Kit
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obserwvi under a m croscope, TUNEL positive ¢
wer e q@é%ﬁ BaBH By I e hy hteﬁéthMNEanb@sgmsvcEf codlilts si and @b ilcaendag

propri ammnenuehiea Cakhs GhBMhtt into 5 parts of one
section. The rceﬁt age, of TUNEL - %%%???%Cel c‘{}}; ?*%c?aﬁﬁw rb FEkER% 0
be the %‘ﬁ)‘pt‘bg‘?‘% (Fhdex3) -, 25Funtigsromeayl t sha h@lI5§9lJl|OQSCaﬂ.e m of Ehg. 3.
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g AlLIMI1COS antibody In thgt t est m(jC(Sa7 cjbrﬁt %ﬁé%ce;aht%g %{%LIP%/IIEQS
ﬁ‘; t i v ARGt resd esh 56 dy e At Pg@)ch%@r i hdhiangstse ceh Lds @ver be
: stO| i ti shdeneleapadicd 49 .7 weeks after the introduction of CD45RBhlgh T

cells, and n&h onI a sigpificant weight loss (Fig. 3), but also a
si gni ficant tAFK arfbe NHROERT AP Fral L svabresvether thegeriitapropeia

acconpaii eﬂebyam@rﬂnh%&tﬁrwolfnrfli@éﬁmitdkp&o\i@%lgb%ér\(@f'ol Fidd) & %tC{?Q‘BéOl
m ce, the ver age val ue %on week 7) of i stol Qgical scores (in ing the
severi £y & ope%ol % 4§18 m@é‘ﬁﬂ@ﬁbé’faszoéﬁﬂx 107" cells/large lntestlne,

15 whereas in mice treated with the anti-AILIM/ICOS antibody, it ‘was
' 21+3x 10° cells/large intestine (p<0.01) (Fig. 5).
<2-8-2> Induction of apoptosis in tissue-infiltrating mononuclear
cells by the anti-AILIM/ICOS antibody
‘ In the large intestine of mice to which the anti-AILIM/ICOS
20  antibody was administered, a significant increase of apoptotic cells
(most of them were tissue-infiltrating mononuclear cells) was
observed compared to that in mice treated with negative control
antibody (control mige).
The apoptosis index as shown by quantitative analysis of the
25 apoptotic cells in the large intestine was significantly high in mice -
to which the anti-AILIM/ICOS antibody was administetred (n=5) compared
to that in mice to which control antibody was administered.(control
mouse) (Fig. 6).
These results showed that the suppressive effect on colitis due
30 to the treatment with anti-AILIM/ICOS antibody is: attrlbuted to the
depletlon of pathogenlc T cells that express ATLIM (ICOS).
<2-8-3> Suppressive effect on colitis due to administration of
1anti—AILIM/ICOS antibody after progressicn of symptoms |
' Weight loss and infiltration of lymphocytés'to the colonic
35. tissues, i.e. wasting disease which is one of the symptoms in fhe

above-mentioned colitis model mouse, start 3 weeks or so and 2 weeks




38 characterized by transnmural inflammation in which a Iaosge; nunber of
- ‘I ymphocytes are observed in the lanina propria and submédoswtenzhes2005

. prom nent  epithelial hyperplasia acconpanying a decrease of goblet cells’
was 5.91.2 (Fig. 4). On the other hand3 mce treated with the
anti-AlILIMICOS antibody were absol utél'y healthy, and signs of colitis and
thickening of the colonic wall was not observed, and weight gain was
observed over time(Fig. 3) Furthernore, the histological score of the
colonic wall tissue was 0.80.7 in these anti-AlLIMICOS 10 anti body-treated
m ce (nwd)soaadtekeaheninhirddekianges oxownd Jratide s Qhsaryed ddfjdrih-, The
averagerr{geunbfr of C4+ T C%I.I s observed in the |am na_propria  of the-large
intestin®g of Hite with &6 'ﬁP&??icoﬁt%ﬂefm ce)e t hagmpajet rdevenoped arrhe

i nf | anreatt ok MakM AZSXS d65ibeallwdld angeihbbest 188k s bxr teher 8aS it JiCs i on
treatedoiwi hhe éhe alti -AILIM I CCS antibody, it was 213x 105 cell s/l arge

i ntestine Ll(p< . JT rh( ig. 5). <2-8-2> Induction of apoptosis in

“tisBue-infiltirat ittge momohicABRIM/ DEd$ S byt iBedantimMhLLMLEDS gabipody 4l n
nti-AlLIMI1COS 20 antibody was .-

the lar jsd.estine of mce to which. the :

adni ni ssggrdelgkfl%nsﬁ glnrl%ﬁtﬁten SN Hoale Gt T ahBpt ot 78 %F%Ve@nég%gof T herfwer e
t i.ssue-digfridheaatWary nwoncraesi.ear cells) was observed conpared to that in
‘m ce treatedyui (Y} .l _-antibo control. mce). The apoptosis
index as sho&n\%ﬁs%glggg‘%hlt g{ﬂggg&%%af’gsﬂ%‘a o‘?éj#/%élc }51%5 15908 P ACEhe
large ifmcaseant wesusigmivdad dhakyghaghl oma dce irtfd adilaati drh)e lymphocytic

~ang ¢ - A LIy LCDS sant i _ d (nz ompared to that in mce
to whic h%ﬁ?gﬁlﬁgﬁti %%f\@%ﬁgl%@n?’?ﬁgdgp&%ﬁﬁ%gﬁ Wﬁﬁﬁsé)lg?#gg.ca'@j‘—ly
These Fésiices! showedihehacotprisuppiesséve af f edte omyreald t it dwBicBO thet he
t r eat mapt.; W ' tibody. 1.s; tributed t he . depletion
of pat hogén?ﬂgh‘?%gwgp\tghgt%gx regg %&I r}\’#(t? ’ C&EF@%%& %ﬁpﬁ?‘é‘gsf)get%‘?fect
on col Pis er&highabhe miegatdiiconont rohmnit-iAlodyMr s SeSimdmtiisredydai tent rol
Progr essicen . of cRYAPLONE, Weirgh i nfil tion .of lynphocytes to the
co) oni ¢ 3?5 t] sslggs, i.e. m@??gg%‘?‘éﬂ%’éésgbﬁﬁ%%‘% gnotgnee c%%/mtlﬁlg Yt ofs in
the and in cexrtain cases, in lesions accompanying a mild infiltration

of lymphocytes into the submucosa,'but not in the mﬁscular layer,
Furthermore, the above-mentioned histological score indicating the
severity of colitis (the large intestines were collected on week )
was significantly decreased in the group of anti-ATILIM/ICOS
20 antibody-administered mice {1.62+0.81) compared to that of the gﬁoup
of negative control antibody-administered mice (control mice;
5.93+1.23) (p<0.05; Fig. 8). Furthermore,tﬂuanumber:Dfinfiltrating
Cp4t T cells (week 7) was significantly decreased in the
antifAILIM/ICOS antibody-administered mice . (5.50+0¢.7x 10° cells)
25- compared to that of the control mice (31.3%7.7x 10° cells) (p<0.05;
Fig. 9). ‘ _ ' '
<2"8—4>Suppressiveeffectcﬂftheanti—AILIM/ICOSantibodycxlcolitis
induced by the introduction of lamina propria CD4" T cells derived
) from a colitis donor
30 . - To investigate the therapeutic effect of anti-AILIM/ICOS
' antibody.on pathogenic T cells, as described above, colitis was
induced by administering LP CD4" T cells derived frommice with colitis
to BALB/c scid/scid mice, followed by the administration of the
o anti-AILIM/TICOS antibody.
- 35 Dltheanti—AILIM/ICOSantibody—administéredHdce,weightloss

(Eig. 10) was significantly improved. In addition, the histological




above-nentioned colitis nodel nouse, start 3 weeks or so_and 2 weeks 27
Sept ember 2005 39 or so after the introduction of CD45R3M Hptembes20S
respectively. Therefore, as nentioned above, the adm nistration of the ,
anti-AlLIMI1COS antibody was initiated 3 weeks after the introduction of
the T cells. In the anti-AlLIMICOS antlobody adm ni stered group, a
significant inprovenent in weight |oss was observed (Fig. 7) and diarrhea
was not seen. Histological analysis of the colonic tissue sections of nice
from each group showed that granul onatous inflammti on Iyrrphocyt ec 10

infil tr@éé?g’l‘@p‘:&tﬂ%%wenge%ru@ 89'5 1LJh | antl - %tf%ﬁ%s;ﬁ%uegggy

in the colonic tissues of the group
was adnFalteebed orcurplr dd Riw -t had @lﬁdtlﬁefllrﬁrtﬂélltcm wifi ¢4t ke ldegantverhe

cont ol canshodyaiasa asib ok ok el etk CONL[Pla. M £F)ye DANESS 141 @ﬁ@gn?f'oﬁ |

were observed in the lanmna propria, 15 and in certal n case 651 0ns
accorrpa‘ﬁ‘?ﬁﬁ%a%e% | dCPRP#FEH at | BA thF“yrrph@(fyt edhent o rtefwtsw@rmcomtm
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score indicating the severity of colitis (the large intestines were

“collected on week 7) was signifi cantly decreased in the group of .
anti - Al tddvl 4 555 2Oasit i daslyr sadm ni stered mice (1.620.81) conpared to that

of the group .of negative control antibody-adm nistered mce (control mce;
fd

5. 931.23) (piS 0BRAERYCeRTIca Ey COMBOTItd OrtheChuither BFEPRRT | titdteinig onCD4+

| | T cel | s{pe(MEﬁhJJYE)rNga&pr&l@liaf}dl@a&bfnlbrd@@h%aéegulbéltéﬁée R ncflde MdtGB £y

ﬁi boqy ni sterﬁd mce (5.500.7x 106 cells) 25. conpared to that of t he
prol 981 C5H 17910 caé?cf%lﬁos(]rﬁ'o OrOSieplpltdonQ?f ‘2?1135 £hagy pppessisve

l.:ef fect PdTLIIM}EI(mH)I aAbLéMﬂ@@yaﬂbbeQYf&ﬂ sePbirklss i nlg WESF MY APE and/or

i nt roduccrte!a n _of asm na p%ﬁgﬁ Cl%;l% “(IES:E‘H der| ved froma colitis donor .
30 . To |nvesntq are thE dpdltic df ABnEPRAFREM RS L Bhta bl o
pat hogemite: sk iged 1l sl;raxst,deme betkabbyes 1 TY) i ihslwﬁﬁatbﬁﬂuﬁade@.y diseases
admnlsﬁt T cells derlvedfro e h coljtis 0 BALB/c
scid/ sc 8% rﬁq’glgl_l mh%l By Rt 2untAfstP Eﬁrpolﬁ O}M rative cotfefsand
15 such)} and allmentary allergles '
The pharmaceutical compositions of this invention can enhance
the therapeutic effect on inflammatory bowel diseases and alimentary
allergies when used in combination with existing pharmaceutical
.agents that are prescribed for the treatment of such inflammatory
- 20 © diseases and alimentary allergies.
Furthermore, a pharmaceutical composition comprising a human
antibody against AILIM, which is included as a part of the
pharmaceutical composition of this invention, is extremely useful

as a drug since it does not cause any side effects such as allergies

- 25 as seen when administering antibodies derived from mice to humans. .




anti--AlLIMI1COS antibody. 35 In the anti-AlLIMICOS antihody-adm nj stered
mce, weight loss (Fig. 10) was significantly inproved- ‘??h , the
hi stol ogi cal . 27 Septenber 2005 40 score indicating the severity of
colitis (the large intestines were collected on week 4; Fig. 11) and
infiltration of CD4+ cells into the gglonic | am na propria (week 4) (Fig.
12) were also significantly decreased conpared to that of the negative
control ~ anti body-adm nistered mce (control mce). Industrial
Applicability The. pharnmaceutical cgﬂggﬁgtions of the present invention
(particularly preferably conprising a substance having an activity 10 to
i nduce cell death, apoptosis, or depletion of cells that express

AILIM1COS) are exdd el usefiubal,0b rSUPPLEEStRGr e HF EUGM 4G 1 AN/ Q)
treating diseases that may be cauSed by.an abnormal 1 mmunity of the

i nt esti ndttitithetin nbhe wpeefereareyofi af MedseseRrthdwel ipRsesessing,

(especi aldneLiohy %ﬂ!;&%&%@ﬂ%@'dﬁd@as{@'&%[@talé/&;r@%lﬂﬂéss AMhrmka such))
and alimentary. allergies.. The pharmaceutical conpositions of this invention
can enhard® %EYf%ér ??ﬁﬁiQiﬁ Gtfl ammat ory bowel di seases and
alinentary ald.erpeassavben: usiad 1iwheoabh Ratiicoan i bHd exisst inkgdehammaceut i cal
.agents Eﬂ&;ngf prescribed for the treatnment of such inflamatory 20 .

di seases and‘§1ﬁﬁentary allergies. Furthernore, a pharnmaceuti cal

conposi ti on canprils nggea dfurndm imarit idaody, agaimsin AladildMdiwhkiaele iiss iamcl uded
as a part; he har naceutj.cal. _conposition of this invention, is
-extrenelfjﬁékéTﬂatQ% a?oréigiﬁ%%%gﬁ‘t does not cause any side effects such
as allergies Z5 diesesrw wierwladm ¥,s twera g rartd ik dingd atesitved fooaim ce to
humans. A enher I .1. Use of an antibody or a part
thereof,%ﬁﬁ%%ﬁkbﬁgﬁéﬂgggg ﬁ%ﬁﬁ%éﬁg§ﬁ#é manuf acture of a nedi cament for
suppr essi ng, ot-r & nge of phleventd, nghe miiseasd & Hatf lacwenpary &swainor mal

I mmuni ty (@fsbhe 15at esihfals Widehse.
6. Theuseofclaimlor 2, whercinsaiddisease isalimentary

allergy.




2. The use of claim 1 wherein said anti body is a nonocla P§! agtlgﬁdy 3.

The use of claiml or 2, wherein said disease is an inf

di sease. 4. The use of cIa|n13 wherein said inflammatory bowel dlsease is
ulcerative colitis. 5. The use of claim3, wherein said inflamuatory bowel
di sease is Crohn's disease. 6. The usgyof claim1l or 2, wherein said
disease is alinentary allergy. 27 Septenber 2005 42 ABSTRACT Anti bodi es
against AILIM (also called I1COS and 8F4) were found to significantly
suppress the onset of inflammatory bowel diseases 5 (especially Crohn's

di sease and colitis (ulcerative colkBsT&®rand .such).), and exhibit a

—-significant therapeutic effect against inflammtory bowel diseases.

Antibodies against ATILIM {also called ICOS and BF4) were fdund

to SLgnlflcantly suppress the onset of 1nflammatory bowel dlseases

5 r(espec1ally Crohn 5 disease and colltls {ulcerative colitis and
Such}}, and exhibit a 51gn1flcant therapeutic éffect -against

inflammatory bowel diseases.




