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b1 o1 ogi cal activi 1y of the "activation nduci bre |ymphocyt I

i mmunonodul atory nol ecul e” (AILIM (also known as "induci bl e cqQgissrul ator”
(1CCS)), especially the signal transduction nediated by AILIM 10
Specifically, the present invention relates to pharnaceutical conpositions
conprising a substance having an aBEPYRIFTIGNregul ate (for exanple,

nhibit) the prolddeiaid on M-I NEsae B8l lsowsseldr ot (or
apoptosis) , or Immune cytolysis, or to npo te (for exanple I nhibit) the
production of a cytokine (for exanple, 15 interferon-Y, or interleukin-4)
by AlLlI¥kexpiessi pgetsl I's. Mre specifically, the present invention

conpri ses substances havihg an activity to nodulate the signal transduction
via Al LIM athgaEW%%fP%rquﬂtewr ashEtes 5ot RRasBacREE IFAdueempes it Hems h,
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rel ates to pharmaceutical conpositions %ng reSS|ng treating
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(for exagpbeulbnfAMIBiPr ya Doyaindhirseasesnaeinae eektinglbobbeer @tw@) ),
colitis and su di seas and alinmentary allergies). 25
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More specifically, the present invention comprises substances

having an activity to modulate the signal transduction via AILIM,
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) and Crohn’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 existing in the outside world

30 that are harmful to the living body, such as pathogenic microorganisms.
Therefore, the gastrointestinal mucous membranes exhibit a cytotoxic
activity in order to compete against such antigens 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

such as food and enterobacterial flora (this mechanism is called
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2 gastrointestinal nmucosal inmmunity or intestinal immunity). Specifically,
normal mucosal immunity is established on the bal ance between positive

i mrune responses agai nst pat hogens and pegative inmune responses agai nst
non- pat hogeni ¢ anti gens. Wen this bal ance 5 of inmunol ogi cal honeostatic
mai nt enance col | apses, inflammtion, allergies, and infections occur,
triggering the onset of intestinal diseases generally terned Inflammtory
Bowel Diseases (IBD) and alinmentary allergies. The nbst representative
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30 be deeply involved in such inflammations and 'allergies of the
intestine. Furthermore, recent studies have suggested the
possibility that abnormal immune responses towards certain indigenous
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




20 In a nodel in which CD4+/ CD45RB '1gh T cells are introduced to severe
conbi ned i munodeficient mce (SCID mce), severe enteritis acconpanying
hyper pl asi a of a mucosal layer and infigtration of |ynphocytes in the
intestine are induced. However, this enteritis does not occur when
unfractionated CD4+ T cells are sinultaneously 25 introduced (J. Exp. Med.,
Vol. 178, p.237-244, 1993; Int. Immunol., Vol.5, p.1461-1471, 1993). CD4+ T
cells of SCID nmice that have devel oped enteritis produce IFN-y. On the
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does not occur when unfractionated CD4* T cells are s:.multaneously
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-yY. On the other hand, since enteritis
is suppressed by the administration of antibodies against INF-y, Thl
type T cells are considered to cause the inflammation (Immunity, 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 in patients affected by both an inflammatory bowel disease

and HIV, also supports the deep involvement of abnormal CD4' T cells




dendritic cells. APCs process the incorporated antigens, and the processed
antigens are bound to the major histoconpatibility antigen conplex (MC
and presented. T cells receive the firsg signal for cell activation
(acquisition of specificity) as a result of the 35 recognition of the
processed antigen presented by APCs through a conplex fornmed between the T
cell receptor (TCR) on the T cell nenbrane 5 surface and the antigen
(TCR/ CD3 conpl ex). For sufficient activation of T cells, a second signal
cal | ed thelmbbammtexvriyowsgrbisdasareddssatyni nGasitifeenhe rol ogie, fVeki23,
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been prov1ded.
The activation of T cells (acquisition of antigen specificity)
is initiated when T cells recognize antigens presented by
30 antigen-presenting cells (APCs) such as macrophages, B cells, or
dendritic cells. APCs process the incorporated antigens, and the
processed antigens are bound to the major histocompatibility antigen
complex (MHC) 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

complex formed between the T cell receptor (TCR) on the T cell membrane



Exhaustive studies are in progress on the biological functions 10 of these
two novel nolecules, the functional control of |ynphocytes such as T cells
through the third costinulatory signal $§ransduction by the nolecules. On
the other hand, there has not been even suggestions on the rel ationship
between AILIM (1 COS), which is the third costimulatory 15 transduction

nol ecul e considered essential for the activation of T cells such as CD4+ T
cells, and the onset of the above-nentioned abnormal inmunity of the
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Al LI M eaptigathgncey | shiedietad pighlall Mragsiduweslived hgébobeerangvealed to
proli fe{ﬁEiQQeOfat least the interaction between CD28 and CD80/CD86,
enhancement of the expression of CTLA-4 considered to be dependent
25 onthis interaction, and the interaction between CTLA-4 and CD80/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.,
166(1), 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,




20 Al LI M expressing cells, production of cytokine(s) by AlILIMexpressing
cells, immune cytolysis or cell death, apoptosis, or depletion of

Al LI M expressing cells, and the activity to induce anti body-dependent
cellular cytotoxicity against AlLI Mexpressing cells), and/or as a
pharmaceutical for preventing the onset and/or 25 progression of various
di seases in which the signal transduction nediated by AILIMis involved,
and for the treatnment or prophylaxis of the diseases. Specifically, a
phar maceagiitakesonpesitnonioh oheaptievahedi hymphoonteansuchus st #ctSuppedss
or pronmtg l&Pg proliferation of 30 AlILIMexpressing cells, apoptosis, cel
deat h, or depletion, or imune cytolysis, or can nodul ate (inhibit or
pronot e) the Peotiuernone ofa rytdkipdscpflercabdarpBeh, iBnRH-flor @h50y orokICOS
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treat edSUed T K&k EhrPHENpRRE Ftidi iCOSIt I8eHpEoY sAgNaL ERARSIRGEHRT on
can enhgpcenthgotBenapsutic effect on inflammatory bowel diseases when used
in conbination with an existingggharnaceutical agent prescribed to treat

such i nf | amme®Brird Qe iz eSnekBr 28 Rt fResdl 19yen; FEIFREEERPS| AV eHRS on
is as d?é@ét?)@ﬂshﬂptﬂ%‘tﬂéeﬁ @Jlitm ?gcbé) ,tahiéﬁ))ist (the Ahg_bar@@@@%lﬁh%@iory
conposition for suppressing, treating, or preventing a_ disease tha
acécrr’npaﬁF@ngBﬁBFﬁEI LA W%S%%fg%teeﬁ)%malt ot Ehghareifathen of T
phgr lrraceaugalsu@ﬁma@s idd4dnTceépalsggaR?1Lm@stcﬁmd Eﬂﬁ/i e aéb@@éiiméﬁﬁ/iér@ed o
nodul at e_si gnal transduction vi.a , and a rmaceuti.ca accept abl e
Corti or SCOPREh TR G Bt PR TSRSt BRCORS (TS P SR E o e
has an BeweVidysédséndureneld ddeatubeodinancdlild M axjliesaitigeceblit{s3and The
phar maceut | cal npqsi ti.on 1 or 2 erein said 25 djsease |sS
T o SHfnE B y Toretr e, Soetpib eRcaty adadad LR Ot BRE PR oRS o T35
whed®ei niadildmmnatbaprdwely diceelsedi spaseyuilatdolg the. £ingt Ide gthahdmceltical
conposi%&gncoi (3), wherein said inflammatory bowel disease is Crohn's

di sease™°30 ? %') The pharnmaceutical conposition of ( 1) or ( 2)

wherein said disease is an alinentary allergy. (7) The pharnaceutica

conpo§ibggglggug y gnghgf % 9056), wherein said substance is a _
prote|nateous—sugs%antET—%é%—%%e—pharnaceut|caI conposition of (7) wherein
sai d 35 prot especkbicaklpst ancebijecsalvectasl fhenpgesaptconyesting dfs &) an
anté§)0d¥r60§&eméﬁﬁb&soaﬁﬁgﬂ\grﬁc&tﬁac{él QEeﬁﬁgdf@f'tshgg‘}gssing, treating,
or preventing diseases accompanying abnormal immunity (abnormal T
cell activation, increase of abnormal CD4" cells) of the intestinal
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 essential 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



9 b) a polypeptide conprising the whole extracellular region of AILIM or a
part thereof; c¢) a fusion pol ypeptide conprising the whole or a portion of
extracellular region of AILIM and the whole or a portion of constant 5
regi on of the imunogl obulin heavy chain; and, d) a pol ypeptide that binds
to AILIM (9) The pharmaceutical conposition of any one of (1) to (6),
wherei n said substance is a non-proteinaceous substance. (10) The
pharmaceutical conposition of (9) wherein said 10 non-protei haceous

subst anmediidabBIA, tRINA, 10hogheﬂicaEMWC$ynthesoﬁedAEbmuoundknTheepampbet

| nvent | Bas ALECHBS B0 bedch IS Nereln el o b deLi dlna Lo LRI 80d

t he net pI’O uci e subst ances use
t he ter antibonaks) nEQrmrcarllﬂmmeth@dw fgomr}haracbhm thetiberapetfibaeffect

and gui pea g5+ PhLEf ephednbaeft PHARN, s’ af1 gaPYSe, 0 hégﬁtEErespﬁng
Phs| R f AR EENF S of M % 2

particularly prefe I's a hunan. 'SYi nVeRti on Ts
abbrevi anféammatorict i vaeweh | nddeéseheesynphbagrendapnhbadiiul atheymones,

Mol ecul g5 13ndder9tLes:1ai66l | cQ surface nolecul e of a mammal having the
structu?g gng guncF? i escr?bed§|n previous reports (J. Imunol., 166(1),

p.l, 2001; J. EKﬁﬂﬂﬁbVe s168{93, op. BOBEeAP000r ﬂl@@nemlmobmsbmb@glcal

B 60 o BRIt gy o B i

| rmunol lnfésmmetexy bayegly d2eessefatiay ewhiohl (aevrm)mal pimBenitpoef Geh®ank

Accessi oR¢BdRhRE1 BANSR IR, QQUHEQ%l Bﬁf\@@ﬂ@e?d(reasiﬁeu%&&%?é%hﬁwt@%eééé)
BAA82126 (nouse)). Especi all erably, the tern1denotes Al'LI M deri ved

from a ROREFPY¥GHS é%&ﬁﬁretlrfﬁt%ﬂﬂatﬂ%ﬁaﬁ $¥@ihiol 36 tPresent\paventors

p. 51- 55t03@laeeeerGEHBan{shé\%gééu@mcMn@géntg%ﬁaé@é%uﬁté he | MiAste 8bso
cal l ed 1COS ﬁNatu e, Vol.397 6716 263- 266

JTT-1 anPEgeftf 5 zahsrlgéhce{yhéxan?ﬁ@ar%m i éﬂéha%@a%xe Paveht Rbpraeesi on

No. (JP{8ypbially2259%n’IsntErdtidcOnahd Pabent i ApRlui1Gatra@n vio.cM98/38248) |
and hese nolecules nutually 35 refer to the sane nol ecule. In addition,

A1 M SERM his TRNentHh RIRIGRfes MR BRI 3R iaFhieftrdequences of AlLIM

from each mm@ihdi@c&@du&&d:allncc&ﬁﬁds_ﬂws&ny OfepRs ad deinftel At & €ioRNG useful
especi al ef erably,, pﬁﬁéﬁgptlde havi substantially the same am

aci d seaﬁe"’hg’ a5aCRyEiGRLh OﬂiuLIanlnlguV?%é?%r%eaW APLT AP sCr
simlarthe ﬁﬂ‘wmw&mrsbf & d¥gimBd to i bhl}.y’hamtmmmw-éegrbrs@ﬁh@a@el1s

(coneenkeheseas’ o, Watsic BOASZIZ0, < 2hpo LAAIEd Lo SIeeralUN oF
acial sepDebMeexpeansihyat "odllldy' of ptbduptésant |@Wentb9mOkﬁ©budes by
p0|ypepkkﬂfﬁ Q§5E293§9g cef%%f“ﬁﬁ%&%%“JJ¥g¥§§f% %QJ%ngUééggﬁ? Qg%pt051s,
or depletion of AILIM-expressing cells, and the activity to induce
antibody-dependent cellular cytotoxicity against AILIM-expressing
cells), and/or as a pharmaceutical for preventing the onset and/or
25 progression of various diseases in which the signal transduction
mediated by AILIM is involved, and for the treatment or prophylaxis

of the diseases.

Specifically, a pharmaceutical composition of the present
invention can modulate (suppress or promote) the proliferation of
30 AILIM-expressing cells, apoptosis, cell death, or depletion, or
immune cytolysis, or can modulate (inhibit or promote) the production
of cytokines (for example, interferon ¥, or interleukin 4) by
ATLIM-expressing cells, and can prevent various disease conditions
triggered by various physiological phenomena in which the signal
35 transduction mediated by AILIM is involved, and enables the treatment

or prevention of various diseases.




10 acids, preferably 1 to 10 am no acids, particularly preferably 1 to 5
am no aci ds, have been substituted, deleted, and/or nodified, and
pol ypepti des having an am no acid sequegces in which nultiple am no acids,
preferably 1 to 10 am no acids, particularly preferably 1 to 5 am no aci ds,
have been added, as |long as the pol ypepti des have 15 substantially the sane
bi ol ogi cal properties as the pol ypeptide conprising the amno acid sequence
shown in previous reports. Such substitutions, deletions, or insertions of
ami no aci ds c&mcfbeara@ﬁp@@eéléafcprafﬁgre@ ankodiguent st hbe KiExpeadenni ca l
Medi cin Egﬁyl, oq| et I 99 0
Exarrple8 §%Ef¥nt EH|25 g?lggnugﬁeotsgglséf% Pg?%égﬂﬁﬁfgéeH%%W%gégg%ﬂgg
dupI ex ﬁéltﬂhm;l;lngp@ nﬁuhﬁta@@ﬁeﬁh@tbylmﬂu@ﬁsaC@dllntdfmﬂtlm| épops$ oisasry odee ed
randegggxtRSRa&fEﬂthmt@xakégsiﬁ Otesytfite, the method by which a
deletlon tant is prepared wth %31 enzynme and so on, cassette
nmut &genesi s, T$hk@r thearphagaee totcabs C@m@pﬁéérlgmsat@%n thdshotnveRsker ch

pri mer geLbodes R S payEss c%wyéa:eﬁ SariRbhedmad! Crmsy D Heid 'Ehelirgt@éw@i@ﬁl de
site-directed nmutagenesis f ped du | ex method) can be perforned, fo
)

exanpl etra§tfom1969\rsSPe%§l‘F%§ n brhE FBREQLY PR hGERF SRS ES &W@Hb a

ML3 phaggoNREEOldikAuisRy 3 aBoambes Muali-ak k@ RSP s 2afliN@hRnIhr anded
phage DNA, After RF | DNA of ML3 vector havi hg no anber nutatlon (S

lineari %éamﬁs}t?égtﬂ%%%he%r&%n@% FERPFEFSEd hBXBRANF§dni 3Rd/ O t Fr e deed -
singl e-str andﬂﬂr@h@ﬂﬁoﬂ\%tmr@wﬂ@ﬁc@b@y@al deppbdiedondnsl aRieal ered heseby

formng a " ped dupl ex ' hetic ollgonucleotlde 35 into which

nutatloﬁéna?% HF?OH %eHh?EaH?BFfﬁli HEGF t PR ¢ Hat HAPPREC B pPR%e DI S8R &S

cl osed- ﬁhéﬁulu%reddoubl 8ofibi ABE€EIn DhA tihs 4 e@a&edlh phbkriaReidite IW 4 fediNA
pol ynmeri se an S cel f $| ent in msmatch repair
e

t
activit9re§?§l??ﬁn§?egF%ﬂtmf?ﬁhth?gfu at%?Yc%?ve 13%#:3%F ng no suppressor
activity are Mofechedifidalihe ghewrehagesnvantdionlis pbapasciiddddnnthe
antfbr mgtgil ons arf screwﬁi 5 The nmethod by which a point nutation is
i ntirodu 841 AT ni T fzes, for exanple, the principle as mentioned
below. If DNA(Ls AIpleamalcuuthcaltddntpmsﬂwgdreﬁbrobam;anfessma;’n mataedlhq cdrange
adeni ne_into p%ﬁﬁfant i ne égskne i nto ur.acil uani ne |£ nthlne
| f dean?ﬁﬁY%ﬂ s Jrﬁerdo%% F S CBPAL S8 élh‘n GEMBIEY 16 re’fﬂ%ced
w th "Gintésahdal Addct ;y edpandinehe, phacrmaseulﬁypaiaobmpue;tnoac¢d>mp1ambs
xant hi ne base _pair wth cytosi denlne and, thym ne es tivel
SN BTSN S AT A Eebtnraigoh Rt Ul Bt 1 Pt e
ni 120 t eAALEMhgbhdi &l pleairmd:eutga@bbxd dopepalDNA"caandet her eaf t er, nut ant

strains are SEP qhed E_IE.Q eykatLRg &é?m;B%‘%iQfo ag&%p}"’g% as‘fzﬁéég{a glis

ollgonucleotl site-d nut agenesr s appe X Thél%erm
"cyt oki sebshance Has edmumtﬂ te tydoke meldydgethMerpraBsiexpiessing
the preggpi invention means an arbitrary cytokine produced by
Al LI M expressing cells (especiall i/ T cells). 20 Exarrpl es of Tcells are T
cells of the thl Thgppharmypeutjga. %@iﬁp@sb"yxwqurfe &) ehdZinewbareinvanmitd on
spegj figaklysgeansag fﬂf?ﬁhﬂ&t&%&dHG@ng&1§-&@é's of the Thi type and/or an
arbitrary cytokl ne produced | s of t e Th2 t Cyt oki nes produced
by T cells of (4heThs| @wém@%m%@al FIGoppos fijorp O}IZ'NF(3 )IrL- Bhegadncygdid nes
prOdUCGQnPYaﬂﬁ&@éf% B@wéhzdiyéésénﬁéug§liti§; IL-4, IL- 5 I L-10, and TNF
(CBII, Vol. 30, No 343-346, ,1998). The expression "substance"
"subst ance haldngTE& a%lﬁwafgzetﬂ%l%hm%qsr%éugngnaﬁ t¢3Hns dHBeFBAN MR i ed

by Al LI Mif1afnResdapCEowdl havsagsani actidhhyst@isddidit the proliferation of
Al LI Mexpressing cells, or to inhibit the production of a cytoklne by

Al BOM expr esst $g T8 PgarmBFe‘ﬂEbS@%aﬁﬂf@WW & ALLiSH t¢vovhpasLR &t
deat h Ocﬁlééé,éé/l-ﬁgpé@S§]_ﬂge1@ﬁf§ apﬁey@pd in the present |nvent| on neans a

bt ance. Pat 1 cles AR (IR i Lo O B DERENY 3088t Shobb) Aot dhmg
wherein sald substance is a proteinaceous substance.
(8) The pharmaceutical composition of (7) wherein said
35 proteinaceous substance is selected from group consisting of:
a) an antibody that binds to AILIM, or a part of said antibody:;



12 to this invention is the substance having an activity to induce cell
deat h, apoptosis, or depletion of AlLIMexpressing cells. Herein, the
expression "signal transduction nediated by Al LIM means signal
transduction through AILIM |leading to a change of any 5 phenotype in the
Al LI M expressing cells described above or in the follow ng Exanples (a
change in cell proliferation, activation of cells, inactivation of cells,
apoptosis, and/or the ability to produce an arbitrary cytokine from

Al LI M expr essbha ealllypeptifee conpstianog” tbawhel ersixtng oddldsdiafri edginthoofi

"protei us 10_s apge" d a "non-proteinaceous substance". Exanpl es
of " pro?‘gﬁggéeg%sasHgg%aggggﬁggfe the foll ow ng pol ypeptides, antibodies

(pol ycl onal a@t i dobliebon mmpeptal deamanpodi ssing chepehbilensroé ponbtbonaf
ant i bodj f g a ' it e |y

nmonocl o%glﬁkigg\g%ﬁ‘%gg'f%%'}tcﬁgtg%b%@%ggﬁ@%%ﬁogIf%gla l(%rﬁigifb% y,St‘i:”tlt

i ncludesegdenonfythenimuraagkelrdindbeavedchehoel andl anti bodi es, but al so

the foll ow nggfe i i i | ona i bodi es, reconbi nant
af &ﬁg?lg%'%g%é NEh&E HPﬂ&Q O03A TR |

humani zed nonocl o Ies, and human nonocl onal antibodies. 20 Wen
the substance(?Ps Bhpdhpepreertical isrupuis idne dllanywiong pél ypeptodés) .

pol ypephihdeet Al 5goReRLbYeinEEagERAt Sont §beei§9&¥8&9t£98§t gad, chem cal |y
modi fi ed polypeptides. Exanples of oligopeptides are pe tlaes conprising 5
to 30 amino aél@ls, Theef BRABMPCSUEHCRD FATRY Hdi i Afchg?ﬁ cahemedinf i 8atdon

cande deslpgpeded8RERENLE% WSS th M@K IsOHFA PHNAOSES A fc‘H!ém‘i’é%’Iﬁ.lyesyﬁE’héQH@@SG
half-life in blood in the case of admnistering in vivo, or “to I ncrease

t ol er an€EMBEHNAst degradati on, or increase absorption in the di gestive

tract in oral TREP A AARENQRL 1 BXBNDEE S c PSR! §EESi BN A Bkhewshy 30
(1) A polypeptide containin h ole or a portjion of extracellular

y t he whol p
regi on BEEARLRE) theteams,apgnthR MRtdRdiEcE orprd e HeY thhe wHbEEapFes B9edi on
of extragethiukaintegtodnof AILIM and the whole or a portion of constant
region of the inmmunogl obulin hegavy chain; or 35 (3) A polypeptide that
bi %o% to Al LIFRTERnpHRe bFImnoRePrat ei RERRILZ BYPRR anceé! FPat DNAaPRN

and  lgoGbepi €2t ) haswtidi6s bAEdg ¢ DB WIdS; FH@E@mr’é_@'\% dredian, DN¥Bw, rat,
conprising a parthal Eucl eoti.de seguence. of an anti sense DNA desi gned based
on the WBaFéot Phe"2BEhEhce?Bf PRECERALRT h¥| BESHGTEBNALNA Y¥RdRT ¢ DNA)

encodi ng t he shDNEMAldf Mhis invention is an abbreviation for “Activation

Inducible Lymphocyte Immunomodulatory Molecule” and denotes a cell

20 surface molecule of a mammal having the structure and function

described in previous reports (J. Immunol., 166(1l), p.l, 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; Int. Immunol.,

25 12(1), p.51, 2000; Nature, 397(6716), p.263, 1999; GenBank Accession

Number: BAA82129 (human); BAA82128 (rat); BAA82127 (mutant rat);
BAAB82126 (mouse)).

Especially preferably, the term denotes AILIM derived from a
human (for example, International Immunology, Vol. 12, No. 1, p.51-55,

30 2000; GenBank Accession Number: BAA82129).

This AILIM is also called ICOS (Nature, Vo0l.397, No.6716,
p.263-266, 1999) or JTT-1 antigen/JTT-2 antigen (Unexamined Published
Japanese Patent Application No. (JP-A) Hei 11-29599, International
Patent Application No. W0S98/38216), and these molecules mutually

35 refer to the same molecule.

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



5 (preferably human AILIM , or a chemically nodified DNA t hereof" useful
as an anti sense DNA pharmaceutical. Specifically, the anti sense DNA can
inhibit the transcription of DNA encodilgg AILIMinto nRNA, or the
translation of the nRNA into a protein by hybridizing to the DNA or RNA
encoding AILIM 10 The expression "partial nucleotide sequence" as referred
to herein refers to a partial nucleotide sequence conprising an arbitrary
nunber of nucleotides in an arbitrary region. A partial nucleotide sequence
i ncl udeseguenceerEdddddlfiron each aarmrddsdepeeibedbiry p&eweomlczonep@ntede

| eot i 0 1
e o b EBrafREE Pl 8hE AB5HeBin 1) SOBRECULLYE 13 WGl FORLRSe ey B
an antl§eh§§a@NAabﬁarﬁh@eﬁ@m%aﬁmlm¢m?QJ@ASﬁﬁmﬁﬂﬂﬁaa@aﬁhbé @ﬁehvmanl&ILIM
trrﬁd' H\Iigukﬁhgi‘ﬁ%rbn RO aterdehddgifal fzldd ehé%t&%'ddsn)y 1 e bt ppdeyhenN

mnisfered to 20 patients, to Increase
i nt racyREpEYsHEaREnde BHECHF FRIBIFAT t(FenBanke ADRAS SéPnt Eumherea%A%bN)

degradagi-@nafigsi shanGaeqr ihhenabsprpiiencef +pial k¥yadeighstered DNA in the
di gestive organs. Chenical nodificatjons include, for exanple, the
modi fi cation BEraiBhotPRaPEPHBRALOR rhRBBERY aubsEaRbiabby Ehe sSuBarambrety,

and thea3i esdq@oqéd? mnddenat CRALIR the Sid tpqte%re%tofm%enehbaowéi@@és de
DNA. Modifications of phosphate bonds i nclude, for exanple, the conversion

of one BPlMB?EtBGﬁash%‘élfb%o%fbﬁﬁ&“@s?éﬂdb%ﬂ‘ée’(@ﬁ%l#@Wl%ﬁgéﬁépé?h?W%

bongds, aaeaehogs.@elfébamyel b_Qﬁci@ ERiAbl 80)ds ﬂqsmldaﬂm@@ﬁeee(rww i geg
bonds, phos oroa g non- €gﬁ§€$§te 30 bonds or
d

phos phoRo? it BAtaF av(er SSHb?‘ﬁ%? er‘%‘?ﬂfet%dlaﬂdc/&ri B‘Hdbfflﬁdrl%Qe

i ncl udepolf/pepexass! l@aviﬂ‘iﬁ@ amemw 881H0s@quéhs@s Ofr mﬁ%mmultlple amlno
2'-0-neth¥Ir|gose flcgéiqg a nuc] eoti de |ncIu s, for eéggp e the
conver sf6ndfo 5?)%)?%5%!7 AISNQ 2 GHdSie AT 1 O3 a3t PrEfe tebiim

means " BNAmg¢aspaicideg apar thedin rddeent iake mwetloé mlwépsﬁ@ee Miﬁe
desj gned ed on ﬁhe nucl eot | ence 14 OE' he RNA encodi t he

ab APE ?BFéPé EbNPEh i A t?fff 91GF aPERBRFEAPPY AP0 ditS el® e?’fﬁe‘?"eof "
Uﬁeful aSmpnlemhgse?seﬁﬁmﬂophamdaeeqnenaé sﬁhenamhl§eésﬂoﬁﬁﬁrép@rtﬁplblt
the transcripgtion of ¢t encQdj ng. AlLLIM t he trans] ation
of Cthe na |t S SR R b RS ng T b SREC RIS G MRS ALGRS R
AlLIM Bbeaekpeesdi antpadingl hactket useskquethed aExpepimgedahemedﬂclm@fers

to a pa eot, de equence rls n arbitr

nucleotﬁggghFﬂggh ar aPr%rgHreglgﬁn par géPe%ﬁ%P%Ot?%gQQEQU%%%é i ncl udes
5 ta0 100 consbxmmpyesruuamﬁnl($ynthﬁ¢ekerabﬂygEnUoléet1deconsetefdyeected
nucl eot e re
orof or b agelB 5 MBI o Pek B oi daos i N AU EhEaL R B8 ot
be chenmuaatyonuda fhedodncedrat randeddyy toeaknent wilid hatfltefoe @sl:ébtm ty)
in bl oo t t a €

ntracyt ol e o LR LTI ST SE bR bl bt L Repared REAT8E1 31 ke
degr ada@ndn 693|Sﬂance0®$s¢h@eab@etEGEDﬁSeﬁ,ordﬂh%amﬂnsﬂ%nn#&gjF%w¢m¢ﬁ,

di a5t 1 485 0h08RS0r CREBh Cahe IS f | GRldRNSH NEI:UdR TOAEEREA! | 0BRAS Ubfisnc
those that ap F above anhti sense DNA’ Exanpl es o% enlc f@h
synthesﬁzeﬁheéhﬁomﬁﬁhogreeéﬁ 20 arbitrary conpound excludlng t he above DNA,

RNA and pr ot es (AREROLSc S&Pﬁé&ﬁ‘&@ﬁeo@?&’é Ngi Be 1R LA &4 M@t%én@élgbp% ppdd to
about 1000, or” less, preferably a conpound having a nolecul ar wei ght™ of

about 198P18X M OOQOGaHaI%IPﬁﬁufé’rﬁ‘feé‘f'e?%’bley‘aé‘%re@ﬁl%l]v&?efsght T5E EBAR 100

to abousn&0Risgés The h@tﬁ@e@@ié’pﬁﬁttﬂ@ned nchegles D3 tpeagef vattbomaatidde
abqve "substance" neans a portion (a fra nt%ﬁof a poly eptide chain

corrdt i t 3R HP A MM X Pr et é?toaBF?pﬁEﬁaﬂ sll& ae‘fceei"%tﬂklﬁ $h&Nahol %fB?raRF

portl onI obnan &xt mageklddtar rregvmg ohot hehbed! ety ¢ Ten CoOBStliitndairnigedl LM (
anlno aci ds na%Gbe optlon added intg 30 the N-.term nus and/or

1
C-termﬁ%% CHECEHRR r eGPEHTE Altlfl rdi g% o Y prEseft*venti®h i¥%

t ransnesrbm@ne—m)feﬁdé@ fteagd oA m@ntﬂiemeeil bbowahr dafataeenl i Shdtarinedled
polypeptlde gye¥orm1ng a “gapped duplex DNA.” A synthetic oligonuclectide
35 into which mutations are introduced is hybridized with the gapped

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




Herein, a "transnenbrane protein” neans a protein that is 35 connected to
the cell nmenbrane through a hydrophobic peptide region that penetrates the
lipid bilayer of the nmenbrane once or several 15 times, and whose
structure is, as a whole, conposed of three nmain regions, that is, an
extracel lul ar region, a transnmenbrane region, and a cytoplasm c region, as
seen in many receptors or cell surface nol ecules. Such a transnenbrane
protein constitutes each receptor 5 or cell surface nolecul e as a nononer,
or as arhentdhgewitheﬂﬁﬁo@b&wme@aselBgdn@NAcddgbed w Eh ooéiomus@veedls,
chai ns e [ C Y- 1y

"ext racQEF&Pgeh?eﬂ?%n%m%gﬂ Eéﬁéfptacl e o%ya é o %%%%%%f%%(t%)d wﬁﬁ ethél'?sr PJI\(]:‘?‘ur e
(parti aE.r egilényedf st havénui ne supgceaseroaCEmvuhg abevenﬁentednedth the

transrreg%a,ﬂep L8 R Wﬁg\{%ﬁ hh@h nd rfé’%hwe? L $E Bofd! Saehgc%eﬁ@&

nmenbr an r Wor e or a portion o e region of
the ¥rans rreanhﬁénemftﬁdebH exttud Rglphanytadi iom igcorpordueed iwitd Itlhbrlte

menbr anﬁtﬁ&&%@%”EEPEaéB?arﬁﬁﬂé OTHhé‘%‘hfnf&%grl%ghgnméﬁft%hé'& Bé‘lévhe @ft BRAASH

fol | owi ng the transmenbrane 15 region ytoplasm c region usi on
pol ypeptiEgatefnvithedlit Al e f&b%)ld@ %ﬁ%ﬁ dnfacesys nadest secehanganadeningi on

pol ypept hgg H?ﬁ@kéﬁtlﬁ‘ﬂné hecymleh@rm%opgkawm Oén& %Mﬂ@%ﬁkb%é‘ﬁtl’iﬁﬂé on

of a polypeptl e constituting AlILIM (preferab hurman A
whol e ofTadsardingesk DNMe 2 tBhsPdnEed egnbn 6ﬁlﬂﬁnun@mTtnﬁW% Hedwy @B&in

(Iao prekgnabky HUEBM™ENR” - arfd efpred) )tesblé%tfll*&%'l?ln BQhXB%Bthgﬁok%@hir‘ﬂé' on
pol ypepti de having the extracel | ul'ar ion of a portion of the
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25 of h eavgéfgaln conprising a hin gi Qn domai n and CH3

man | G
donmi n. TASIRRD F§GErrgErdi WipReReFabFe, 2RRdNY r;\ii&mi Wiikan, gapRed, deplekt
Al LI M i snpref enabt gef @4 et €f Ayt arasraithe aQép@@E&lrﬁlﬁedt B¢ maeiguDiteng

ortion,of e constant region of no | obulin avy chain' used
Eer n ﬁBan%RFheségﬁstHﬁV gﬁsreﬁyBH l?ﬁe E&g?ﬁﬁ L%%Bfgﬁuﬁﬁhtﬂe??Q%ﬁt d

!”“UnOgFQEEPEﬁeBQ@V%gﬁb?Eﬂ ﬁhbméa:m%t?oayhalportion thereofl. The

i mmunogl obul i e ap nogl obul iin hgl ongi n any cl ass

subcl ass. Spe@“? rc]:aquni/ fgﬁt%no@sobﬂlpl n B Cﬂ{ﬁ)‘g}so‘} g@g (3 g@YLO é? n%jG’S,
and | gGAYLIMgWkpkgAsifihodelberd irgARE, prgBenanthv@it i &t efeaimabdhyi, ai‘]blftr?ry f
i nmunogl o i,n 35 es o
bar ¢ 1 CUPRFPYLBP SPEPIRF AT Ak R bR SRS R LR dERPECRRRTY of SELLE hose
16 2kl ongi ng Epamphas-derT vesl lgGry IY@elllsyGE, thgChloeybgGy. Th2 type,

of o ROASt SISEEIPEGhE apasthY il i arets s hor SR Ay R e
(H chalpspdacedcbunécwedlShmdUghamﬂhﬂnynE!iﬂﬂWmB q15- &Sribbodsyy d?mnklgat
chain i eqd,,0 i ght Y ble region (VL) and the Iight
chain c ns?gggarg i%nE?gf%.gﬁhgﬁﬁggg§ ggg?n i s conposed of the heavy chain
vari abl e regi QytékHeamiredeceadvy Tha oSttt Thagitgpe( GHcludlee IRFayy

CoRLCET T, e o i ey £ 08 A S e e
subcl as3L¢Bgd L-fgGRL-PgGRL-4fd 2y TNng@el ndV¢lg$@')N0 , 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 present invention means a
naturally-occurring substance or an artificially-prepared arbitrary
35 substance.

Particularly preferred embodiment of the “substance” according



The heavy chain of 1gG ( I1gd, 1g&, 1gG3, and g4 ) is conmposed of VH,
CH1 domain, hinge region, CH2 domain, and CH3 domain in this 15 order from
the NNterminus. Simlarly, the heavy chain of 1gd@ is conposed of VH
C(err)ll domain, hinge region, Cyl2 domain, and Cyl3 domain in this order
fromthe Ntermnus . The heavy chain of 1g& is conposed of VH C y21
domai n, hinge region, Cy22 domain, and Cy23 donmain in this order fromthe
N-term nus . 20 The heavy chain of 1g& is conposed of VH, Cy31 donai n,

hi nge régitmis Gy3Znddma As bne N8R atormihaviimat Ansaor tert ¥ teominbHechl cell
term nu in c 4 omai n, hinge
regi on, a&ygg Qﬁa¥¥o§Q§ 8§4§é%§§%#§n|§?p ?gg%r% ?k%?%%ﬁéh %&gerninus. The
heavy chai n ofletginj $heoappsedsddnViigldl doanisduchingenedin ted b:ySAUQEﬂ'() 2
domai n, ' j f 10 Si
e R e e e R e
domdi n, phadompe donthe AﬁLIMrsxpraesmgoﬂelhe &esernbﬁdsabéme beavy thain
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domain in romt term nus eav ain o
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N-terninus andThes W taas hgenrkymsindy stensiAiedGnigA, “RERLe HIRCaves

heawy CQ@thQBcEgEahé §0"ROACHr8t e Vi cEH5 9B Pan&s2, domai n, 17 Ce3
domain, and CE4 domain in this order fromthe Nterninus and have no hi nge
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bonds exi s 8 hi nge re |on where the disulfide bonds connect the
two hea®#ytéha h§sto°§eH@F5%@nFmB h@ﬁﬁ?%b@ﬁélFéBEleﬁlﬂﬁ?ch a heavy chain

fragment conppged t¥fe ¥ibapsn&élls sneaeTIEd Lo 1%n§réfghab1; 3l Moh & DelgAN a
di sul fi de bond; and one Fc, |n whi ch two honol ogous heavy chain fragnents
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nment i oned agove means a portion of the constant region of an inmunogl obulin
heavy cRAFAPRIVFRg the structural characteristics as mentioned above, and
pr efter abl y, |Wh@nqnﬂ§tsabtstaagleoﬂsw pbmypeplﬁedel tlonmidludys the fellewion.
SpeC|f|ca&Ié g exanpl e #hereof on Q qsed of the hlnge I glon
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conposeﬁomypéﬁtddea;nan63oﬁ@mawmlhmuhdaiﬁﬂﬂuuprypHpmmdﬂBxﬁ Exﬂmgwﬁblqﬁ A
partlcul f L bl e t 0 f hu
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fragnen ecause t usi’on polype of resen |nvent|on
portiontbé casersi admindgitesingodneXanpl eoFd)0 dhcgeasentnbgrabaki ag@mmt as

19G as HSQE&SQE@poO%P @%J%'%&%ﬁ%& ¢ tg%bh‘?a Y8k vl EE% a{hoér'fal

anti bodi eS agal nst 't var i ous “I| nmmunogl obul ins are ava
|nnunoa@@@yniétr@hé°n§5|on pol ypepti des can be easily perfornmed mnth

anti bodi es agg*é}%légleofcpo Cﬁ,&p&y@@@tép@ ddbagPiggs. to AILIM is

enconpassed in" pepti included in the definition of the above
"sHst ahteA p@éme@ﬁé@@r F@n*éiaﬁiaﬂé gte whAds 9pepHgd iap Lt Hesacol itiam
is the whgtgnosrappptiri on of a pol ypeptide constituting known nol ecul e

(2) A fusion polypeptide comprising the whole or a portion of
extracellular region of AILIM, and the whole or a portion 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



18 called B7h, B7RP-1, G50, or LICOS which is a ligand interacting with

Al LIM (Nature, Vol. 402, No.6763, pp.827-832, 1999; Nature Medicine, Vol.S,
No. |2, pp.1365-1369, 1999; J. Imunol qgy, Vol. 164, pp.1653-1657, 2000
Curr. Biol., Vol.10, No 6, pp.333-336, 2000). 5 Preferably, the pol ypeptide
is a polypeptide conprising the whole or a portion of an extracellul ar
regi on of the above ligand (B7h, B7RP-1, G50, LICOS), or a fusion

pol ypepti de conprising the pol ypeptide, and the whole or a portion of the
constan@heggtahlbfSYﬂﬁﬂﬁ@@Z@@u¢©mp©@®Q§ chain (preferably human

i munogl obulig) o Negg, I&Qa ampéﬁﬁf%%/pgﬁh%grﬁﬁgﬁ&ﬂi Hh@ﬁ.e‘b‘%g.'dgnsecs\%%é > o

“constant region of |nnuno bulI n ave the sane mean

ment i onedl abandisenise pYR tgrRd b pPonshenude goldep ssugacef eadrent ) |
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met hod, aQrar@aHQQ'sEhgg mmqm%re%qualhe sﬁ@&iPQQa(nyf tt}ﬂ?aHT:§§@HEe DNA
i nvention can ycl onal antibody (antiserun) or nonocl onal anti body

agalnstCﬁﬁnﬁﬁh%%htAfh¢NF{%%?@F%BFh??y°§r%¥%r%%¢9d¥mﬁmﬁﬂyﬁMJ%@tQkWRNﬁxiOr

above, and Prsierabion 2F anBDARGA ONlo anbirBedYn b%pqg}ﬂﬂl%aﬂﬁhg et At HROdY
is an antibody having an_activity to inhibit prolifération of

Al LI M eRBr BY8| apcedine BYLBYnding to AILIM or to inhibit production of
i ntigy f eron-y e | kEFd LIHOM- Doyt A L1 M EXPB €58 NG gfd St N H UG bk gl NGy t 0

AlLIM 25 The antlbodles of the resent .invention can be patural antibodies

obt ai ne@®B§LR RAHFES 1Yy &l BHEASQS 1AP &S IUSNCS COBRET BFRY AghA FREE 1A 16,

anlolI r abRimBewi dH rﬁf@:l@l‘l’d:@ﬁ%l S.blCBnaéhr}SﬁH@r}G nadgircd . cal ﬂ)ért@@l!{nddlﬁbldéﬂmr

cells, etc expr essi t he present invention, transfor
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the SurVaCeohbgbf&Qﬁ.vep@Juy:lp.%mtlldi%? ,Constd tplfef@rd%hl_yXFL:ta tmjle consecdutlve ]
nment i one usi on_pol ypepti des conp [ t he y i de or the

ext aceWﬁ#‘%\? t3dgfon %‘?‘PAI%%\?F ‘F}?ereanprﬁg @gqéff' t Re E?esgﬁt ‘P‘Hgse Y9Vl so

i ncl udenableetigeanti bodi es and hunanlzed anti bodi es (CDR-grafted

ant i bodi es) at_3 be produced b onblnan t echnol o a

urmn_ant; bodii8n cs T i B Ao BCe g BN SRORE DU F B P oRied by Lhe

tr ansgeDNA. sed@emte: NEA IS bd\/tnﬂrmn{mzﬂllyamddli(fdjeels innphudeihhosee hatio r@wnd one

i sotype | gG. or preferab

pol ycl o%}g? ké%ﬁ bJO]g%/é g%l slel?la y) lnn%ﬁ& o glen I’Liﬁl bggi) %som ?)?%ﬂ%%etcf) by

kn@an npahnelstsj\latrmhylpraasantﬁmé 1rmrefca«t@lgil3a,snaammrmtpehmersbehtgmmea

pi g, ra@}@ b p?ato’r gggln&e%seg%%te dQ8£§§%F§£?C é’\élSQJar{EDer %rpjéﬁéea[@é%l%/ptfon

nouse, er, ‘guinea I'zed, for exa

an antlgén QMMYOn@@nmw@emthﬁﬁemm shadjdwc_aaﬁtlvef necgessary. Chléﬂmkal_

pol yc! angls AntdDodys Gk RROPIRNELa bR, LS SEIHP ORAIdRed ! £ PRddisAn M
SO i mmuni zed tion, ronocl onal " anfi odies are pro uced

Hybr i dobesdarse rpresar edl nfuqimqth@aant:hboﬁyg@r odisityg el thelt' agnddid/®n t he
aniEal  §Qe 'm@h&eﬁname el oRu LS b5 DA 1 A S0t SRRAPI M Rf Produci ng

autoantlgodles .
Modifications of phosphate bonds include, for example, the

conversion of one or more bonds to phosphodiester bonds (D-oligo),
phosphorothioate bonds, phosphorodithicate bonds (S-oligo), methyl
phosphonate (MP-oligo) bonds, phosphoroamidate bonds, non-phosphate

30 bonds or methyl phosphonothicate bonds, or combrinations thereof.
Modification of a ribose includes, for example, the conversion to
2'-fluororibose or 2'-O-methylribose. Modification of a nucleotide
includes, for example, the conversion to 5-propynyluracil or
2-aminoadenine.

35 Here, the term “"RNA” means “RNA comprising a partial nucleotide

sequence of an antisense RNA designed based on the nucleotide sequence




15 hybri domas are cl oned, and cl ones produci ng the nonocl onal anti bodies
showi ng a specific affinity to the antigen used for immunizing the nmamal
are screened. Specifically, a nonoclonglg anti body can be produced as
follows. |nmunizations are performed by injecting or inplanting once or
several 20 tinmes an antigen nentioned above as an i munogen, if necessary,
with Freund's adjuvant, subcutaneously, intranuscularly, intravenously,

t hrough the footpad, or intraperitoneally into a non-human mamral ,

speci f i ofill tye SR UmEs0dialg tenstbave GAiLida (prgfeorbigbbhimanpALEMppl gr aa
nouse, . er. £inel ng sge i ne 25 S to
producecgé?%gé%?zgﬁﬁé#%é% fE§¥§aﬁgFﬁggganlﬁ%§f§£cgﬁgs%§ trgkggSH?% ﬁgﬂie
pr oduci pha hmavautnta bodyl e @nitdrsed sleeRBM) catsirdd ilbji t itimeubhraasconpt aoe of
perfor f i \, e not
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nmet hod t hereo nmas”are prepare usin
ant i bodijnptedasi iy t:@l |l§0cdmra$€r@em\rﬁ anyg @@hldeszo johs adde, S bée 70

marlr(pw, c8ﬁ?éeﬂéi{re°q{@él% {4 anfdQR- hyPBRe PRATHI 4 Mpni 26d a5, JEAL ONe

above, preferab spl'een, with myelonds Wt hout an autoantlbody prodUC|ng
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or human. For exanple, a nouse-derived nyel oma P3/ X63-'AG8. 653 (6

P3/ NSI / 10 AgBdar (e efsterp%a/t%s hedd Ui fepdetpbidpaye- Al hlesazwbensﬁ)z? RNy |

FO, NSOpsor BWhkéifidralre@eri vedonyel l%hQBC;Y?» Aged. 3., i@lcruren- derdpyed
nyel oma U- 266ARL, . GML500- 6 TG Al- 2, 9-6, CEMAGR 10 D1R11, or CEM T15

car?-50e ﬁ%EHaaxtaP%?/%%ﬁam%Pr%?l P?ﬁ%?%lﬁll’r&%r?ﬁo%% PidduRy n‘if MoRoks Dl
anti bodtre &edir4raisToreared snandld birvehé b JBHY ANTRTE, okl 1 §Xadi Bistdred

mcrotiter plates and by measuring the reactivity of the culture |,
supernaﬁﬁﬁt PH\MQ#%?%WFWﬁucﬂrﬁﬁ%grdona FBWFﬁalsWﬂﬂﬁgiﬁiTlQH§tfﬁ?ClUde

I MuUNogREdUsedat 06né h§udl5 d$MAHY g tghit ra@@ulyomadtaeoabovéoanexmé@ DN®y. an
enzynme i nmunoassay. such as Rl A and ELL Mon cIonaI antlbodles can _be
produced frcnﬁ*@%gi e by 2cuFRPUAERhEY t Y IfSiths SORPRPRD 0 Tfn 3A vo
suQd asatbitheraseompsund uedc blidangotise, abGie wnemmlgnd hamﬁ@:tna@éous

r abbi t

(0D BESESLAPLY ROLRTONSR PLL oLy TBLSENEE ARy (e, AOELY SOl L0,
manmal . oful ésyat pngf dyd 1 Yoaasompmownd rivacihmg b meld¢orhed wepgndi of) amute.
var | ous 8Bna: 1ol of S0 cTud Prdfe R R iR 1y SRS S L 2
or any hQfrtentboedi @0@eri ved from known basal nedi a
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 portion 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, comprising 1 or 2 polypeptide
chains.

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

35 connected to the cell membrane through a hydrophobic peptide region

that penetrates the lipid bilayer of the membrane once or several



for grow ng, maintaining, and storing the hybridomas to produce nonocl onal
anti bodies in the culture supernatant. Exanples of basal nedia are | ow
cal cium concentration nedia such as Hams F12 nedi um MCDB153 nedi um or | ow
cal cium concentrati on MEM 30 nmedi um and hi gh cal cium concentrati on nedia
such as MCDB104 nedi um MEM nmedi um D- MEM nedi um RPM 1640 nedi um ASF104
medi um or RD nmedium The basal nedia can contain, for exanple, sera,

hor nrones, cytokines, and/or various inorganic or organic substances
dependi hgmes,t Badobhesei s&rugsurBnodsl oadl aanhpbedi esmpaaetect sphaeedmain
purifie - th |t ur t s

Cat ur at 6401007 oche; Lot o R eIk Ao o1 SEAn A ne e Fagr o
met hod, apdpa otyt el aisee RRUiwap@y seeacid mmnhomcdmpexoirangél surface

chromat BQEQEPXSEDEA@J@E PEAn srdith AHrdd ok 4 r@%&%%rtﬁ@@é ﬁghﬂgrgge tor

anti -i mmunogl obul'in colum or a protein A colu nan rmeric
nmonoz| oRAl caht isvgdipcs @0ée%ﬂa©caa)ﬁamowm¢bow pEep&or®diyegenbeterodimer

englneeekneilaeﬂe§pesugugalbxtﬂeené érCBEVEEAE éﬁ&hhnga§9ﬁ ffedsame or
nmouse/ hurman chi meri ¢ nonocl onal anti body whose variabl e regifons are derived

from andifkgnegtopBing aFid g6AURNABAShAmMal (nouse, rat, hanster, etc.)

and whose conggaat 30 *&gtpé@epmai@rfé@%r{w HBHYTRA, W&%@bebalp&tfbn
const ant reglon derived from human j nmunogl obul i n has an _am no acid

sequenc@fufi BAEL 1Bl eBERUF SO pP ATt radieny) ofathe gogirpgeBrureas, of gm

1 94,0 | 9PheaiKbJedmenti® s aREmERBE e Qfroitlhe nMEsOFDLRABYPa lidE fucture
nonocl onal, anti body can_be that of human i nmunogl obulin 15 belogglng to any

i sot ype®Xiptarerhplge ¢t §he pehianent FRPBRCBHIYHA®N YgaeaRschhgeYiele

nonocl ogal aapbirbeey @@nthe pegdugeds -£RE EXaNBhBmbASnéOpLovEin Negdl €88ng 0
say, the producthn method is not limted thereto. 20 A nouse/ hunman

chi ner | EDROFRAE} Fh A CRFPOEEHF S LR B - 5t BERPEANS £f EA M SRR FATE FECLABNt AR

Medi ci n@heSléBBhENENE,J.SVthl i e | QPG Hn 2o &y nele Pebbhshefbrane
Japanese Pat ent AEB &catlon No., ﬁ P-B) Hei 3-73280. Nanely, it can be
é@greaegﬁoapéF DLRRLLFt FRGEPRE CH gene (C gene encoding the constant

E; egi on of H fh‘a' ﬁmsobi\u/apaegpép?maﬁ ﬁncDMdd sdilcﬁdlﬂ]ge hamgel w@@gi@@@é%ﬁms
ownstrea act, ve enes rearrange ) ene ncodal n arl apl e
oot on SROREERBEY) TBaE: Fodt 13 191 s DRATEH NN nhCaBRoACRo G PRI &1 Socy
i sol at egdotkthonhylar tderraxpradeﬁ:iLngat:hEegbuseofmaloprppépamae b@dxystamltirln@
h t qQf_.L ch bt f
90 encoRT RO I GHERE PRARhOGROBER | AL GUhe TR GF ZOCIPe 9L 2gBRES 1PPeaF r Bied
VJ Zg,bnecensodnngré@xaorwa:rﬁ dbinenogdiobn lah heahwcﬁ)anbt a]g)ec}rélfennblpl\bﬁlman
encodi ng.a "”D“$$eren$§i/g”ath$”£u£’£’99( X%égg;gé gL om h% bbfl%f?a V\%%f%%eptfdésama

vector oP’a’di ‘ctor inan e e Trahhe
t ransf ohavhagghdst eaeIrlaseMtlﬂ:atheacﬁsarem[ﬁrkHs]imanvlaiporrtlarmdof liéve dynstant

mouse moeaar by, heAB3 SITRBLSy ARl aAE s R e L St B T ThERL O
di gest enowphpapgeo@fi‘@n@ exisradet i wha rragimn (orfoﬂoléﬂéarrphel aEce@lcandrc)
anar%gylzlegfbrﬁu@%%{ﬁ‘g@%f%‘?ftéwi&%ote&ran e ec?lrlé1 Zré)e S%H?Eé%sl{l%?ﬂga Olfor
Cyg3 domain. As an IgG, IgGl is preferable, and as AILIM human, mouse,
or rat AILIM is preferable (preferably human).
The expression “the whole or a portion of the constant region
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 thereof. 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, IgG2, IgG3, or IgG4), or IgM. Examples of particularly

preferable immunoglobulins of the present invention are those
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Host cePrgsaepk invention has a portion of a constant region (for example

Fc) of an immunoglobulin such as IgG as mentioned above as a fusion

30 partner. Moreover, since various antibodies against the Fc of
various immunoglobulins are available, an immuncassay 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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The antibodies of the present invention also include chimeric
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
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29 irradiation. The injection can be produced in such a manner that it is
prepared at the tinme of use. Nanely, it is freeze-dried to be a sterile
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i njection or another solvent before use. 5 Using the pharmaceuti cal
conpositions of this invention, diseases that may be caused by abnor mal
immunity of the intestinal tract, nore specifically, inflanmmtory bowel
di seases (especially Crohn's disease and colitis (especially ulcerative
col i ti s)lymphdnaderemme ynat taw,gioes toanibeostuppned sbhm pr evenhenananahma 1
treated. ~yrther. 4 4 [ e [ 0Sj 1] I
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char act hirst o Ohsee! idd S AN Lkleter i fyd Sora PARYRGY SRR, SHOY NGt he

state of the large intestine of normal mce t ave not d ed the
i nf | ammBuBaR-BeReredi Beasena g 6 AR ki @é’llérOrOerc,Gt"-‘go“Pay2t,h80i7319rém5mr§Glﬁome|

di sppsepiand,t Bat c2h-9fismea® bB wWhkehakhg Rpeebmaf rbheckni! aggRbary bowel
di sease is found to be suppressed by the adim nistration of the anti-AlLIM
anti body, resPERridenys prefudingpdodersdppreibpdéesrsartbopcrgened by

anti - Al kLMcakhi-hagy hgn riiemars etr oaf etméﬂréf,l ATBA QU Yo thoved  §li Steds eandiepy t he
antibody is 30 continuously adm nistere as determ ned using weight |oss,
whi ch | BeasuRAngctRe ireACt 19 tyoPf thhe crdture sHREE NN Apevebht gy which

ant i bodyybRrdBhaO godth Alilld MobeBvaal i basly thie=20hmbhogshi -B&P- koant thedy
(n;ﬁg 35 : admnistration of negative control antlbggg to a BALB/c

sci tf sciEmRBaZe L8RP hi eead 16RF EEPMBLRaVRY Ak ANENTFoHIRREO2S 3BY

i nst eadsathCR4+EPASRBRI gh1$acells (n=7 ) Fig. 4 shows the degree of
severity of cglitis expresse hi st ol ogi cal scores. _Fig. 5 sho t he
nrber  of COMOREFRETE haE IR iR N6 (HES G ofF B S AT or by

(I ami nacplepkelingFilge Hybtioashe ndept ee caf iapeprosushohscal khel Ascot o8
tissues i the t eraﬁgutic effect of the adninéigratio

. i Fl.g. % shows . P ofbihe
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from the resulting culture supernatant or ascites fluid of a mammal.
Cultivating hybridomas in vitro can be performed depending on,
e.g., the property of cells to be cultured, the object of the study,
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 concentrationmedia such
as Ham’F12 medium, MCDB153 medium, or low calcium concentration MEM
30 medium, and high calcium concentration media such as MCDB104 medium,
MEM medium, D-MEM medium, RPMI1640 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



10 is a characteristic of colitis, as an index 1: negative control antibody
O anti-AILIMICOS anti body Fig. 8 shows the degree of severity of colitis
expressed as histological scores. 15 Fig. 9 shows the nunber of CD4+ cells
that infiltrated into the col onic nucosal |ayer (lamna propria). Fig. 10
shows the suppressive effect of the continuously adm nistered anti-AlLIM
anti body on the onset of the inflammuatory bowel disease, as determ ned
usi ng weight loss, which is a 20 characteristic of colitis, as an index. 1:
negativemmontnmlsadﬁhb@dpnﬁeinﬁuathgmA-euqldwukjﬁspmﬁ¢imi@a¥rmﬂ)mé%@pd11

h f tol.
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follows. 5 Using the cDNA encoding the full Iengtﬁ am no ac sequence of
the prelPBUBH{aRePEFTEd RISl LIAE ( | RAMSERFUNEIES, ) Vel Whage Fongtant

S51-13p. 28@9hns arkrapsiocaedref! huRXR' e8RS MOHSEI Al LI M was prepar ed
according'to standard nethods using genetic feconbination technol ogy. The

transforned cBIACNFESRNTORRYEM slediyRd 1Ham Burantinmunpsd ok (imbas agowring |

and theageRt s&4uE86e 1asi glue tePRERNNEBELYPE s§eth dBMyanekrnactyen, Wweses,
col l ected and guspended(?ﬁgPBS The obtg?ned el l ng ragé (ragtloﬁ@%as
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rrerrb5r angeﬂgggghgntomggy%.%rgt?zlpset erggeferably, it is a constant region of human
IgG.

A chimeric monocleonal 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.1l.6, No.1l0
(1988) ; and Examined Published Japanese Patent Application No. (JP-B)
Hei 3-73280. Namely, it can be prepared by operably inserting the
Cu gene (C gene encoding the constant region of H chain) obtained from

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

30 encoding human immunoglobulin downstream of active V; genes
(rearranged VJ gene encoding the variable region of L chain) obtained
from a DNA encoding a mouse monoclonal antibody isolated 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



15 as an antigen into the foot pad with intervals, on day 7, day 14, and
day 28. Two days after the final inmmunization, |ynph node cells were

coll ected. The |ynph node cells and noyge nyel ona cells PAl (JCR No. B0O113;
Res. Disclosure, Vol.217, p.155, 1982) were mxed in a 5:1 ratio, 20 and a
nonocl onal anti body- produci ng hybri doma was prepared by fusing the cells
usi ng pol yet hyl ene glycol 4000 (Boehringer Mannheim as the fusing agent.
Hybri doma sel ection was performed by culturing in a HAT-contai ni ng ASF104
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procedur es, g—|ere| nafter, this antibody is sinply. referred to as "anti-AlLIM
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met hod. SBeconfli th%bm? 16 %ﬁ?ja'b‘?%@’ﬂ-é 3 B eb b 1zatie Pdvel
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T cell s having a | ow expressi on of I'n order
i nduce mehtipgedmbdie BACBEcregiidnseonprisbng tihe dieaitiéd eCDABRBA ggmant

celzlss (9% A2 10Q)ded 39% wroP%SaeMﬂ@ygg@% e%ltteé&%#{ﬁ;&ﬁl%%gaaigc ied-)

the mce. 30 <1-4> Admnistrati e anti group
of the abbyea meradIvedtsel Dipircexanphhi cBhODAS RN haEorekBs haluBbéerand

I ntrodugggpives treated ;a5 e5el LOWRo1 S 08994 and NM539) is transformed with
the phage vector to generate a genomic library. The genomic library
is screened by a plaque hybridization technique such as the

30 Benton-Davis method (Science, Vo0l.196, pp.180-182 (1977)) using
appropriate probes (H chain J gene, L chain (k) J gene, etc.) to obtain
positive clones comprising rearranged VDJ gene or VJ gene. By making
a restriction map and determining the nucleotide sequence of the
clones obtained, it is confirmed whether genes comprising the desired,

35 rearranged Vy (VDJ) gene or V. (VJ) gene have been obtained.

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



The anti-AlLIM antibody (250 g/ 250 uL PBS) was adm ni stered 35
intraperitoneally imediately after the introduction of CD45RBhigh T cells
(first admnistration), and thereafter ogonti nuously every week 33 at a
frequency of 3 tines/week. Goup 2 The negative control antibody (rat I1gG
Sigma, 250 g/ 250 ul PBS) was administered intraperitoneally i mediately
after the 5 introduction of CD45RBhigh T cells (first adm nistration), and
thereafter continuously every week at a frequency of 3 tinmes/week.
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significant increase (recovery) body wei ght was observed
Cyl gene is isolated with the probes mentioned above.

Using mouse Vy gene, mouse V., gene, human Cy gene, and human Ci

gene so obtained, and taking the promoter region and enhancer region

20 into consideration, human Cy gene is inserted downstream mouse Vy gene
and human C, gene 1is inserted downstream mouse V; gene into an
expression vector such as pSV2gpt or pSv2neo with appropriate
restriction enzymes and DNA ligase by the usual method. In this case,
chimeric genes of mouse Vy gene/human Cy gene and mouse Vi gene/human

25 Cp gene can be respectively inserted into the same expression vector
or into different expression vectors. '

Chimeric gene-inserted expression vector(s) thus prepared are
introduced into myelomas that do not produce antibodies, for example,
P3X63°*Ag8:653 cells or SP210 cells by thé protoplast fusion method,

30 DEAE-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.



fromimedi ately after the initiation of anti-AlLI Mantibody 34

adm ni stration, conpared to the group to which only the negative control
anti body al one was adm ni stered even afzser week 8 and onwards (G oup 3).
Therefore, the anti-AlLIMantibody was found to cure inflammtory bowel

di sease. 5 Furthernore, the degree of progression of the inflammtory bowel
di sease, as well as the degree of suppression and treatnent of the onset
and progression of the disease by the anti-AlLI Mantibody were anal yzed by
col | ecti ng t hBhé ahtgendmitzst imeescd onedkanbibedy TG Agiafraxt aatiibodiyn 6nofone

oo O cLROURL20R00, 61000150 A0 GARINAIG EhELEEBLB LR N e

eye. As 'a’n contr asm I ONn wWas
| ar ge i ahgéneariogl dndtsped¢ibhe8AlB/Meat & bumdnisesempoowhpohlnant ibody

CD45RBthﬂQr'erlﬁela' Bo‘é"E'E:Sn' BEZ»V ‘Bﬂg ﬁgo%do?o tQt&Qﬂg%&ﬁewﬁéﬁ%é‘?”&é‘#éhﬁ{ﬁﬂng The

results are shown in resu rnvol ut 1 on
i nt et i negiensckedi n@hénd hirauvarisplef tdegion estienalderined aﬁmmrpatﬂw ng

progr esgbﬁﬁlg{qehegki‘gﬂmﬁgﬂérfﬂ@}’i@hgdﬂeﬁﬁ% of%euﬂ%]{:@?{rgij Me'x%s@a%r "ef rom

observe rou whi ch negati ve contr ant|
adni ni sﬁeliﬂ@do(i@@@b @)u%\@? an H@nstf‘altf@nofnamh@ll dmgusent éét’-v neamstehe

group 2@&:02 whi gd mtfdew@ﬂaé MegRbhlogy 'é’f’f%své‘il%lauét £ELO4 Q'ﬂiuﬁe gwasfrom

similar to that of the large intestine of the normal” contro
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nor mal BALB/ CTR& CEoripildmdtit £x 1 By 1k G MBEKSh P11 g inEAFARRB) h W6E By 3Pi MSEL.
<2-2> Monocl onal , anti bodi es. A nonocl onal anéllgg%m aq_wnnst rmuse Al LIM
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wer e produced Pﬁbjng ﬁge gHbture sggginat ant of each of the hybridomas, the
degree HFILRB’ b Rdr nfRot r - ABds RP- 1 nonocl onal antibody contained in
thelul ture spestiedmntortds,r achnhananeéd asdisc MR erldiodhakadsptRas iwuse
B7RP-1 W %cﬂeaaslulre%h%y JlszlegAio Qd e@ycberpltdormsportlon 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 has an
amino acid sequence unique to each isotype such as IgG (IgGl, IgG2,
IgG3, IgG4), IgM, IgA, IgD, and IgE. The constant region of a
humanized monoclonal antibody in the present invention can be that
from human immunoglobulin belonging to any isotype. Preferably, it
30 1is a constant region of human IgG. The framework regions of the
constant region derived from human immunoglobulin are not
particularly limited.
A humanized monoclonal antibody can be produced, for example,
as follows. Needless to say, the production method is not limited
35 thereto.

For example, a recombinant humanized monoclonal antibody



10 produci ng an antibody that bind to nouse B7RP-1 were sel ected.

Anti - nobuse B7RP-1 nonocl onal anti body used for the exam nation was prepared
fromthe culture supernatant of the selgegrted hybridonmas. Furthernore, it
was confirmed that the anti-nouse B7RP-1 nonocl onal antibody has an
activity to inhibit the binding of mouse AlILIMIg 15 ( fusion pol ypeptide
conprising the soluble region of nouse AILIMICOS and Fc of an

i mmunogl obulin) to reconbinant cells that express nouse B7RP-1. Rat 1gG

(Si gma) delravedodgsonmomonggcmonorchomalsanAibbily| CO8 be BYRPatedabyugedensct he

A . . s
bonel (Rt nd" | PREterEla” E%%M“Q?%%QEQ corBaESE FERhsTIRTRg Yor

i nt roquémgrcamgmsRmk@ncat@m s(JEtWR)BAI®/ cHedi dFS6ied S canchoZdrali igot o
an exi sighngg %g@?rt ﬁgﬂei i leas¥0dnd 64, u§é4€%§§&§§f%§%9993angpgt le%géls

wer e separate romt een cells of norma c mce using i
ant i 2 CDYNELBPYSE MAeQaangﬁ@& gesepaparesposgsngntoMheengisgi Bt egyin CDR

fol | ow gantemer@&)gaqa%éd' Sk H(}B&:@B%malg?roqegceﬁng fshks H(Mdfoég(}f aﬁéngg

anal yze were | abeled wth ed anti-nouse ant |
( RWA- 5; aPﬁahLMléhlgéIn?hah@I gerE Fecpdbes deanhrlesRP hexsey Quesg H Chaln

Phar M ngeg) Coﬁﬁgsegﬁﬁlﬁ@r £t 80n30sd N - HHp RBIH %n-El%‘?llelds a@%@ecgﬂl sgﬁ"“& Sase

cell s using FACS Vant a Bect on Di cki nson). The inflammato
(coliti §hands qq{tﬁjc%cwlﬂﬁt EhSe RO aF S HAT niSRGER oHUBAD Sﬂaﬂl’ghcﬁﬁ

celig (ézsr%gép@ﬁhh%w@ dudBP) chAi R BN Beat3ohdasshdvli £ 138152e4>From

Treatment of 1 nfl am"ratortyL colitis by the anti-AlLIMantibody The Anti-nouse
Al LI M | B8B2RoABRIBRILORHL L Bog§ 850 g/ 250 uL 36 PBS) , the anti-nouse

B7RP- 1 nonocl opalmanéé bpdnaliASOps/ @bk (4) BRR) theOhuhlg B UHAIG gaRki( B?dé’o
(250 . g/ 250 uL PBS) was agm nistered intraperitoneally at a frequenc

times pes° éﬁdfare7oaséﬁ VrbHF?HEeF|hﬁtSfaPn?PBHBEFF%He(M%%ROB)S%fghat

CD45RBhitghyTc&gldes eix@ ridseedar osumeﬂa.élys s &louRed L a9y En IODAVBEER (s) and
s. i nduce the other hand, to investigate the

|an5: Elory olltls
t herapebffc ULt Lof CRHER aFERSAS) | M’F?Iﬁps?ﬁlalbl}é/dyl%ﬁ%l:@?e@ hé“':’?toat%n%’?her
progr esspﬁrbpfrh.aﬂﬁﬂiélfﬁ/omebltthﬁ thbe &M beAbtp M 4 L8, m&@:&&&llv@myl,bﬂ@lé'

‘Sﬁge?dm nLsterednbah BokODSRR LR aRas n22Ra Y 00 s LLOBRLVEENS, LpBs)
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 region of L chain 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 production method of polyclonal or monoclonal antibodies
mentioned above by immunizing, 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

prepared by the methods described in Nature Genetics, Vol.7, pp.13-21



10 conditions simlar to that nentioned above from 3 weeks after the

i ntroduction of CD45RBhigh T cells to mce produced as described above in
which inflammatory colitis had been induged. Seven weeks after the

i ntroduction of CD45RBhign T cells, the test animals were sacrificed and
the state of inflamation in the large intestine was anal yzed. 15 <2-5>

I ntroduction of pathogenic CD4+ T cells frommce with colitis to mce From
the lam na propria (LP) of the large intestine of BALB/c scid/scid mce to
whi ch C[0499@D)45R&1t1gne TG@@leItsctsad %ebnlfant lp@dtldeﬁd-l(SaGdomBQ%) tr afPsfWdy ) Hed
CD4+ cel,l ) . 2 h - Ien

MACS magnétol(qlg éads @A § 5 i§7 Sl\gl@n gghON(% €h§%T4?el%ﬁ)s“8$'ﬁg
purity Uﬂ9t4M@5|5§6I,aNeduI:E CISMJ: TBGBeI bp. ﬁ/é§ Béﬁf i(LAed)t oabd OBY%WAr Noorkeby
FACS. T e_5|6|82§?4+ T cells (Ix 106 cells/200 uL PBS; i.p.) were adm nistered
to BALB/c scid/scid mice. Next, the anti-AlLIMICOS 25 anti body (250 g/250
uL FBS) or thénnagdifr¥encoat r-@ceahﬂ-ybdayeé.oaedlg@;hz'squg/ £50 pro@BSingas
adm ni s e o] ti t u

heoks afCeen AerdyenprBrentiran {IFRERE AL AR ool B pEg tan
eut hani 280 bﬁeapﬁﬂg@dl rﬁNé#kiehe§C\J\€f1§err erbveéd-8Ad (Apsidl 0gP8A) ly anal yzed.
30 <2-6> Hi st ¢hagi g ]!? WYy ANl IIRPNE G8ed HALANI oL he
intestine tissue sanples coI I'ected fromeach of the aforenentioned test

ani mal s l\ﬂ@ﬁ@t#@ﬁdﬁﬁﬂ%écﬁ‘ﬁ:%ré@hpalﬁ AquEr Il patibody as mentioned

Par g f i BpjoRraRbi Iigegpleéw@cam?stmera%stIﬁ@é@r;s ctEQns, (Fam) Mer eyshabped by

hemat oxyI in and eqgsin (HE staining) Each of 't he 35 prodlced tissue
section §§§E‘Fﬁ§n§fm&§tbhﬁﬁ1iykedsFvl'héi%‘gr@B-sd-flﬁllﬁ‘q aﬁrﬁ?ﬁ’thld#e@f Fuhe P&rgRb
intesti ﬂ%lﬂ%iecg@&@&he%ritqbwf)es( 0, T ! OpafeeXd StVHD. §EPRSL S,

(Gastroenterol og Val.119, p.715- 3 000). On the other hand, t he Iarge
i ntesti RE- ééﬁ‘pl‘l é f@)|996|>n>mnoh| st ochem cal staining analysis were

i mobi i zed i nrQEY’ goMBAUNYFalh T'0Z2eh bé Pricdtticé db{ 1At i N dmsit A6 §UoBh1 1 8OC.
5 of .the_tissue ectlons was perfornmed by the avidin-biotin
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i otinyl.ated._isotype-matc control antibo ar en) . e
b ot myPSeEd TRl BB et Bhechibhe, FeR o Rk rhoTang. Bebrba! Sech of the
horacelr adwghi} E@tﬁm(rhsias:e g@@lém‘lae)e gVecmm¢Bé@owBthﬁ:¥boc¢]$emg)nenamd iwashich
vi sual i ze W di each, of _the sect s_counter
sta:Jned fi £h° enat%?(m oseé’&{'é@ tec %%nv%fl%%%%t%??%o%elﬁ%é)&gom?o??%m
cell s i mohsbaen regsua)seandoas Weckadet €chgdensi ngmpbeeélpo"fagﬂ K(E chain

| nt ergen) .accordi ng to ously reported TUNEL 20 net ho .
Cboer vy RAEAABLE Shqtbrt 0 eha el et Epteh TRY EhE et tane ReBEPEcts ke ohs
wer e quamei ¢benleb§/edaat:mtmum§ taemThhELr @oson$ viBrmeidhs al d1500£kdai bend.

r i a r arts
Doty (o aRE CLeR tFhblo L bFa dl i e e 8 e MR P SR st he
t he apopﬂggi@lamlggsimwgieﬁés@f toeThiesukfide boade ighbha hmnqa ge@l@rms
Fig. 1254% t%£é>bgﬁggéﬁsééeﬂ 8F €RLI£i;8 RYCRITHE! 86T 3LAOPaLE an antibody

anti- Al LI ant | f/
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.



In the test mce (control mce) to which the negative control 30 anti body
(rat 1gG had been adm ni stered, severe colitis developed 4 to 7 weeks
after the introduction of CD45RBhigh T zxells, and not only a significant
wei ght loss (Fig. 3) , but also a significant thickening of the intestinal
wal | of the large intestine acconpani ed by diarrhea and inflanmati on was
observed. 35 In the control mce, the average value (on week 7) of

hi st ol ogi cal scores (indicating the severity of colitis) 38 characterized
by transnur al Ai rEpzegertainl Ve ewairph eacf a?rrgélnﬁﬂ;bmmacbrh/ybm#@bwlassaaleé’ of
observe a;pr n n I
yper i SE18 ARCSRUARD: 4G SoAdciande hP uantd: VEBrFELeI E0L EBL) R Flor
On the 6rhén’Bandiisedze tFaredadh hhahénanuﬁqm LexengDs, arnheboﬂglheweng
absol ut %h&r’&%@%ﬁ@%tl gd signs of colitis and thickening of the colonic wall
was not observe i ght gain was observed over tine(Fig. 3).

Fur ther nor e, @nélﬁm@@épé@ Egwedcofbsedsepe (EBPOni eamabe tqls@ﬁelﬁm 0igoo 7
in theS%oqettllsA éé%@&?@ﬁl}%laégfmclye t:chittq@)naﬁ& dfbﬂa & @&%e% 8 FRéQ%
changes coul d not be observed (Fig. 4). The average nunber of S
obser ve8isgacRe ﬁaﬁﬁﬁanﬁﬁapﬂﬁaeéppthé Davgélﬂﬁﬁegﬂﬁnér@fcgnéedar@% eol bei s

(contr ol n¥irGek abhat chayei demed 10nek t¥Yy afikanurli oRa w@se;ée@cx rkf? seebhsihar ge
intestine, 15 whereas in mce treated with the anti- | COS anti body, it

was 213%33‘?@5’:@8FPSPP§VgBthPQSPPKEOE"B<GaG§?S(Fl g. 5). <2 8 2> | nduction of

apopg osi s in tisaHesi AikbhEat iBYamaNgBESECdR GRELS QMréﬁfca?Ehn@l&hM&QQS
antibody In the [arge intestine of mce to which the anti-AlLIMICOS_20

ant|bod%nﬁéémgéﬁﬂﬁp§téP@dulEe§FgﬁFFP6ahP FRerensiref dhgeptdvectEaft sfromst

of the”t“@résbpﬁégaslﬂéltﬁéaémdﬁl MRAEHIUE | igar heelshnd)l 1Was teBseh¥edngompaged
to that mce treated with negative control antibody (control mce). The

apopt osﬂé‘tieﬁ&é}?eassg‘?]‘b’vﬁﬁg W‘Wﬁ’&& i UER AP aRIPPNeLlRathe dz‘@réﬁ‘@ﬁt'og‘?'&eéel | s
in thil E?hgemamtleatersgegvxme sarggs fﬂmdmdwlr@mgr&hr@l@% tSnWab@hatchl@crease
ant (0] samn tere n ared to In mce to
O T M ey HASERMATNFEL oY ok DEONTs BhEnDHeES Lokog LaTohosRkes
resuItSa&HOned thaéoubeepuphéessndegeéﬁembm@naeelbbsérde@ 3Qu§@e§ﬂﬁng an

treatnment with_anti-AlL I antibody is attributed to the | eti on of
pat hogeﬁ%’go?méél FgaFﬁéPneQSCfsgeﬁ‘El fe I@fﬁ}gegﬁpﬁeégn%b‘ﬁ%r‘éggfge effect on
colitis due toOocatiriai st eap'eomamﬂ_yanulcéh:hlthbCCIﬁoarittlllsody iaf ted peResLSSi on

of syrrpto Wei ght _1.gs nfiltration,of hocytes to. the | onj c. 35
1 seuon RFTantaddbn 5 88Le)Okki A LD A8 e TRESE TR Ae, « HE PALALY
abde- mefiteched et i musonsd ahemposee Sirat t farm/seksoms sananduPceegksons 39
or so a he.i.n ducgt : h ells C ly.

Ther of of S -gt 0GR 6% o s S0n L 2 BT b Fon o FRESHRNY S Limbr e
anti bodgebds, imaticpleaaps wodksasf togrl lishere mhmmd on e thectiscméhisrake | n

the ant bodl LML Q0% A5 hodinaHShal SLEIE e oA, 881001 LUl TRy eLp !

in weig t | 0Ss 'was ‘observed was not
Hi st ol ogh&altapsigsiof @@uth@phblﬁﬁmi a dwaepsecangnsofogolniee derldm eachr .

group showed 'f‘lti'%teﬂ SO ORI LM d i ARty té %%@%O%xguceéotw; Jnéﬁ@tafm

and thi ckenin e epl thel tumwere sig |cant |nt e colonic
t|ssueslaflﬁﬁ@agﬁéuprWﬁ%wﬁ%ﬁﬁ4$ﬁ§e@ﬁ|tUMQmewagysQ@nﬁﬁ§@dytﬂagne or more

admi ni sa%@éraeg;rreﬁ{a%at&&tfl@alofaa@ﬁtén %qltnqc\m' gﬂ bPEs gaéa\/%ocoméé)&

ant i body was adiministered (control "mce) . Change$S inh In armatlon wer e
obser veBCLatife m&@q¥§q@wﬁnqqgltls 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
aromatic agent, a colorant, a sweetener, a viscosity-increasing agent,
a flavor, a solubility-increasing agent, or some other additive.

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

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



15 and in certain cases, in |lesions acconpanying a mld infiltration of

| ynphocytes into the subnucosa, but not in the nmuscul ar | ayer. Furthernore,
t he above-nenti oned histol ogi cal score jggdicating the severity of colitis
(the large intestines were collected on week 7) was significantly decreased
in the group of anti-AILIMICOS 20 anti body-adm nistered mce (1.620.81)
conpared to that of the group of negative control antibody-adm nistered
mce (control mce; 5.931.23) (p<0.05; Fig. 8 . Furthernore, the nunber of
infiltrarlingicns+ Tarsukegmedkorhegas el il fs camuispetsdonssedennl s hens,
anti-AIggg&#g?Segegibody-adninistered m ce (5.500.7x 106 cells) 25 conpared
to that e control mce (31.37.7x 106 cells) (p<0.05; Fig. 9). <2-8-4>
Suppr essi ve efhecphafma¢eubhesl /gonng s CoSmmarbdgy adnivdsicersdi adaséd by
the int ' | adp ' I I L of ] 'S &

donor 3800 FReRRtT gt e T LRy hrsa P T oet o mL oK LR ORe kAP b3y
on pat hégéntéom cdars, exteiernz}iberrdbedbiorel i SUPPRES tioFducePhy rectal
adm ni s b T,58! i, V opiqs i Lbi A

ccl A sor g PO B By o o STt o o e CanE i AP LRRFT Ol on

ant i bodfOomMBE1iERSt RBCAAL| MAFE| REFEVS ARFFBEd§LEEm ni stered mice, weight |oss
(Fig. 10) wastgbgnbkhganthy ?/O‘é@ﬂzerﬂdfln Gt ity dde, hist ol wai @, add
score indicating the Severity of colitis (the large 1ntestines were

col | ect &4MBRoNEeR42 PR§ICRE) ShHSFhf PEt FABRBHEDBE CcRAminéftsathed Fawte,

col i CcpkaibBao Profsd tnd €L H) ki htde £ 12dt WS & ndyreRisn@ni(kheant hys degseased
conpared to that of the negatlve,control 5 anti body-adm ni stered m ce

(cont r oRCRPESY Y| hRuSHE BRFSABPFi ¢BBPPELYNThEERhAPHEEcRPP¥El EORPRLRER 0RR of

the preggst phayRAEERQRiCRAr EogBbaikY onl eberabl ys€OIPYy) StHE pharhstai€ecal
having an activity 10 to induce cell death, apoptosis, or depletion of
cel | s t RAMPERPHEESE ARD| RE| edBynapEesRdr bAep) adéitil inop dopprelsifgha to

preventhoglp 1? dl(_@ftio?@éit:f@tm@?@espéﬂﬂ%tnm_ f_mta@llilfts%li%_@leoPM aﬁeﬁ@ﬂ&%ﬂ@' on

i i of. e intestinal trac re specifica , infla or owe

i b eYaFEeHEFAPRY CEPBAN & o SA08 ol SARI O (F8Y Hiepsrarese 28V P FeY o 15
such)) asodfaktiennt fsald eagieesandhe doidargeanevti Civdn chgOMehit@Bd cdf abbvs

i nvention can enhance t he thﬁkageutic effect on inflammtory bowel diseases
and al i igdt Fy"SFFEPGF €s /8K G58d i n conbination with existing

phar maceut i calnagentcadehatf aneipfesctiohedit arart e prediuwwed bofdssshlving
inflammatory 20 di seases and alinmentary allerqgies. Furthermgre, a

phar mac BHtTESHE G &1 TS RSNt <l P RTimGh PARETBSR) tagA st 2AEePREL WA ch
i s 20hcl vdedias aymErtasf phiys iplagieedut s 2l ne oaposidniner cdifa Ity savaveabien,
is extreq f ul I i.nce._ i e sid ffe uch
as all ergg? gélgésg}sé tsegﬁg]ﬁﬂgﬁ%é:}n%%%% l#lg%g %Eg %bc(cjog}u%egi errilvéend???%ln% %%%ét o]
humans. of 411CpAl MEtibody/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 Bg to 100 mg/kg body weight,

25 preferably in the range of 50 pug to 50 mg/kg body weight, one or more
times a day. Examples of administration routes are medically

appropriate administration routes such as intravenous injection,
subcutaneous injection, intradermal injection, intramuscular
injection, intraperitoneal injection, or such, preferably
30 intravenous injection.
The injection can also be prepared into a non-aqueous diluent
(for example, propylene glycol, polyethylene glycol, vegetable oil
such as olive o0il, and alcohol 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



1. A pharnmaceutical conposition for suppressing, treating, or preventing a
di sease that acconpani es abnormal inmmunity of the 5 intestinal tract,
wherein the pharmaceuti cal conposition2gonprises a substance having an
activity to nodul ate signal transduction via AlLIMand a pharmaceutically
acceptable carrier. 2. The pharmaceutical conposition of claim1l1 wherein
sai d substance has an activity to induce cell death of an AlILI M expressing
10 cell. 3. The pharnaceutical conposition of claiml1l or 2, wherein said

di seaseiirsad!hatmbhamﬁﬁle)riyijtﬁﬂﬁélondicsealse pnbdu'ﬁmi pnasnabemma@aﬂercbhposmi on
of clai fu3y dherehny caifh I AYRLALY HoNELL O] SAASS Igebold i ool BoSpe T
phar macait ! ca corrp05|t| on of clarm 3, ere n sal Iamm tory

di seaseSterﬂ-@rﬁphl@hOs?é@s?@ltGOHThbabhaﬁfmbeem$@alV©@rﬂp’o§|tte|r@ﬂ;eotﬂl$:’¢alh¢q or
2, Wher@h?e?"‘?grdkﬁ @éel?ﬁ 8p. ahberﬁakagxl%hersxfoze dBe, phar maceuti cal
corrp05|t| on of "any one of claiml 6, wherein sard Substance is a
prot®i naceousUsingt ddce. PBarWﬁ@e‘ﬁhh‘Fﬁhc@lmp@&IltéWowfl oiist Eneemyon,
wher ei ng$3bdsBEO0F RAPAREPUSe SUNH NS, IaDnoghial ?Qmﬁh@%gﬁ@u@héof'ﬁté&ﬂgai)f

a) an antibody that binds to AILIM “or a part of said anti bod

pol ypeptraeteonpresFRECLRéCRhdYe ERE}aRBA grarb@\egloﬁlwa%SA(wmcmlJay

part thereghr sChiachysl %’i‘xdpQ!ddFl%G.té d scgéraqrﬂsmqlﬂ&ermq}@ Q51 £ POF | | gy of
extracel lular region of AL and t whol e or a portion of constant

regi on 8fiRRBLARHUABEEEBLES ncmahﬁy S@mrﬁssw PEPVENEEFy pepei 8 ERRAted nds

to A LIM 30 Burdherhbas Maseuld iy m@@r&(ﬂa@@u@m@wcemgoeﬁt%al H‘fltﬁPs 6,
wherei n said substance is a non-protei naceous subst ance.
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5° . AL5s. A95L. AL5L. A95 . A9H . A9[ L. A’ 5L. AL59ANPQZV\ %<’7N] n
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al Cfg Cal)f%f@é q%%ﬁ%kﬁad@\gn%%]tcgfq% Qﬁ]f(iglrrﬂﬁ\é’a%éry bowel disease is found
to be suppressed by the administration of the anti-AILIM antibody,
respectively.
Fig. 3 shows the suppressive effect of the anti~AILIM antibody
on the onset of the inflammatory bowel disease when the antibody is
30 continuously administered, as determined using weight loss, which
is a characteristic of colitis, as an index.
@®: negative control antibody (n=20)
O: anti-AILIM/ICOS antibody (n=20)
: anti-B7RP-1 antibody (n=7)
35 B: 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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O: anti-AILIM/ICOS antibody
Fig. 8 shows the degree of severity of colitis expressed as

histological 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 weight 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 infiltrated into

the colonic mucosal layer (lamina propria).

Best Mode for Carrying out the Invention

Hereinafter, the present invention is specifically illustrated
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 <l-1> Animals

BALB/c scid/scidmice, severely immunodeficient mice (6-8 weeks
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.51-55, 2000),atransformedcellexpreSSLngmouseAILIMwasprepared
accordlngtostandardmethodsu51nggenetlcrecomblnatlontechnology.
The transformed cell was homogenized and ultra-centrifuged

10 (100,000x g), and the centrifuged residue containing the cell membrane
fraction was collected and suspended in PBS. The obtained cell
membrane fraction was injected together with complete Freund’s
adjuvant into the foot pad of a Wistar rat for the initial immunization
(day 0). In addition, the cell membrane fraction was administered

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

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

20 and a monoclonal antibody-producing hybridoma was prepared by fusing
the cells using polyethylene glycol 4000 (Bcehringer Mannheim) as
the fusing agent. Hybridoma selection was performed by culturing in
a HAT-containing ASF104 medium (Ajinomoto) containing 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 the monoclonal antibodies produced in the culture supernatant of each
hybridoma against mouse AILIM. As a result, several hybridomas that
produced monoclonal 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 mL/mouse each) was injected intraperitoneally to an

ICR nu/nu mouse (female, 7 to 8 weeks old). Ten to twenty days later,
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621 %‘ cells( were separated and obtained from mononuclear cells
derived from spleens of healthy BALB/c mice by using a MACS magnetic

15 separation system (Miltenyi Biotec) with an anti-CD4 antibody (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 antibody
is bound, and then, these cells were washed and enriched by passing
through a magnetic flow column.

20 After labeling the obtained CD4" T cells (purity was confirmed
to be 96-97% using a flow cytometer) with an anti-mouse CD4 antibody
(RM4-5; PharMingen) labeled with phycoerythrin (PE), and an anti-CD4
antibody (16A; PharMingen) labeled with fluorescein isothiocyanate
(FITC), they were sorted using a FACS Vantage (Becton Dickinson),

25 and fractioned into T cells having a high expression of CD45RB
(CD45RB™%) and T cells having a low expression of CD45RB (CD45RB¥) .

Next, in order to induce colitis in the BALB/c scid/scid mice,
the obtained CD45RB™% T cells (5x 10° cells/200 uL PBS) were
administered intraperitoneally (i.p.) to the mice.

30 <1-4> Administration of the anti-AILIM antibody:

Each group of the above-mentioned SCID mice to which CD45RBM
T cells had been introduced was treated as follows.
Group 1
The anti-AILIM antibody (250 pg/250 UL PBS) was administered
35 intraperitoneally immediately after the introduction of CD45RB™% T

cells (first administration), and thereafter continuously every week
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Simultaneously, after the B8th week from immediately after the
introduction of CD45RB™ T cells (first administration) and onwards,
in addition to the negative control antibody, the anti-AILIM antibody

10 (250 ug/250 pL PBS) was intraperitoneally administered continuously

every week at a similar frequency.
Group 3

The negative control antibody (rat IgG, Sigma, 250 pg/250 pl
PBS) was intraperitoneally administered from immediately after the

15 introduction of CD45RB™% T cells (first administration) and
thereafter continuously every week at a frequency of 3 times/week.

The degree of progression of the inflammatory bowel disease,
and the degree 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 expected, 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). However, 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 CD45RB™% T cells (Group

30 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 observed

from immediately after the initiation of anti-AILIM antibody
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introduction from some mice of Group 1 and Group 3, and examining

10 their state with the naked eye. As a normal control, a similar
observation was carried out on the large intestine collected from
BALB/c scid/scid mouse to which no CD45RB™% T cells were introduced
and no antibodies were administered.

The results are shown in Fig. 2.

15 As a result, involution of the large intestine (thickening and
shortening of the intestinal tract) accompanying progression of
inflammatory bowel disease, and untreated stools were observed in
the group to which the negative control antibody was administered
(Group 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 o©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>
<2-1> Animals
Immunodeficient BALB/c scid/scidmice , C57BL/6 scid/scid mice,
and normal BALB/c mice (all male, 6 to 8 weeks old, CLEA Japan) were
30 used.
<2-2> Monoclonal antibodies
A monoclonal antibody against mouse AILIM (ICOS), a monoclonal
antibody against mouse B7RP-1 which is a 1ligand of mouse AILIM (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.
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3 (1J9/ that express mouse B7RP-1 produced according to standard procedures.
Spleen cells of the immunized rat were obtained, and by cell fusion
5 with myeloma cells according to standard procedures, hybridomas were
produced. Using the culture supernatant of each of the hybridomas,
the degree of the binding of anti-mouse B7RP-1 monoclonal antibody
contained in the culture supernatant to recombinant cells (NRK cells)
that express mouse B7RP-1 was measured by EIA, and hybridomas
10 producing an antibody that bind to mouse B7RP-1 were selected.
Anti-mouse B7RP-1 monoclonal antibody used for the examination was
prepared from the culture supernatant of the selected hybridomas.
Furthermore, it was confirmed that the anti-mouse B7RP-1 monoclonal
antibody has an activity to inhibit the binding of mouse AILIM-Ig
15 (fusion polypeptide comprising the soluble region of mouse AILIM/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 negative control antibody.
20 <2-3> Induction of colitis (inflammatory bowel disease)
The inflammatory bowel disease colitis was induced by
introducing CD4*CD45RB™% T cells into BALB/c scid/scid mice according
to an existing report (J. Immunol., Vol.164, p.4878-4882, 2000).
CD4" T cells were separated from the spleen cells of normal
25 BALB/cmice using the anti-CD4 (L3T4) MACS magnetic separation system
(Miltenyi Biotec) following the attached instructions. The CD4* T
cells (purity of 96-97%, analyzed by FACS) were labeled with a
PE-labeled anti-mouse CD4 antibody (RM4-5; PharMingen) and a
FITC-labeled anti-CD45RB antibody (16A; PharMingen), and were sorted
30 into CD45RB™I T cells and CD45RB™" T cells using FACS Vantage (Becton
Dickinson).
The inflammatory bowel disease (colitis) was induced by
intraperitoneal administration of CD45RB™% T cells (5x 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 uL
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On the other hand, to investigate the therapeutic effect of the
anti-AILIM/ICOS antibody under the state of progressed inflammatory
colitis, the anti-AILIM/ICOS monoclonal antibody was administered
(at a concentration of 250 pg/body; 3 times/week; i.p.) under

10 conditions similar to that mentioned above from 3 weeks after the
introduction of CD45RB™% T cells to mice produced as described above
in which inflammatory colitis had been induced. Seven weeks after
theintroductionof(IMSRBmghTcells,thetestanimalsweresacrificed
and the state of inflammation in the large intestine was analyzed.

15 <2-5> Introduction of pathogenic CD4" T cells from mice with colitis
to mice

From the lamina propria (LP) of the large intestine of BALB/c
scid/scid mice to which CD4* CD45RB™% T cells had been introduced
(adoptive transfer), CD4* cells (LP CD4* T cells) were isolated using

20 the above-mentioned MACS magnetic beads 7 weeks after the introduction
of the Tcells. The purityof the isolated LPCD4"' T cells was confirmed
to be 95% or more by FACS.

The LP CD4" T cells (1x 10° cells/200 ML PBS; i.p.) were
administered to BALB/c scid/scid mice. Next, the anti-AILIM/ICOS

25 antibody (250 pug/250 WL PBS) or the negative control antibody (rat
IgG; 250 ug/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 intestines were
removed and histologically analyzed.

30 <2-6> Histological examination and immunochistochemical 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
Mm) were stained by hematoxylin and eosin (HE staining). Each of the

35 produced tissue section specimens was analyzed. The degree of

inflammation of the large intestine was converted to scores according



4L10% ()- 10 10 10'L' 109%&' ()-3! HL' 10%@8& () - 3c[i wU3P=!!"9M 10%gg& () -

41" 9M 10%u& ()- 4! 9M 10%&' ()- 4! 9M 10%&' ()- 4! 9M 10%&' ()- 4! 9M 10%& () -
4rP=11"9M 10%gg& ! &10%00& ()-!  10%& ()37 1000 1000 1000 " 9M 10%00& () -
41°9M 10941 & ()- 4r;

WU3P=!1" " &100&' ()-!!~"&109R2& ()-!! " &IOYEE& ()-!!  &L0%& ()-!! " &L0%JI& (
)-111" &10%\ & ()-!: swu®@=!! 10--

10--1yL) &10% - & ()-M CL) &10%<& ()-M L) &L0%& ()-M L) &L0%& ()-M &10%<& (
) -1/ 781 Mp=21 dxiK0@@Rreport’ (6@t ryentereRa@yR A& Y)11S,y bs816%728, (20801 s&10

H(E 055 0 (ol OorfbieBind, . IR ety spmotes o
immunohistochemical staining analysis were immobilized in OCT
compound, frozen in liquid nitrogen, and stored at -80°C. Staining

5 of the tissue sections was performed by the avidin-biotin complex
method.

The tissue sections (6 um) were incubated with biotinylated
anti-mouse AILIM/ICOS monoclonal antibody, biotinylated anti-mouse
B7RP-1 monoclonal antibody, biotinylated anti-mouse CD4 monoclonal

10 antibody (RM4-5; rat IgGl; PharMingen), biotinylated anti-mouse F4/80
monoclonal antibody (rat IgG2; PharMingen), or biotinylated
isotype-matched control antibody (PharMingen). The biotinylated
antibody was detected with streptavidin-biotinylated horseradish
peroxidase complex (Vectastain ABC Kit; Vector), and was visualized

15 with diaminobenzidine. Next, each of the sections was counter
stained with hematoxylin.
<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 developed
4 to 7 weeks after the introduction of CD45RB™% T cells, and not only
a significant weight loss (Fig. 3), but also a significant thickening
of the intestinal wall of the large intestine accompanied by diarrhea
and inflammation was observed.

35 In the control mice, the average value (on week 7) of

histological scores (indicating the severity of colitis)
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colonic wall tissue was 0.8+0.7 in these anti-AILIM/ICOS
10 antibody-treated mice (n=7), and clear morbid changes could not be
observed (Fig. 4).

The average number of CD4" T cells observed in the lamina propria
of the large intestine of mice with colitis (control mice) that have
developed an inflammation was 44+9x 10° cells/large intestine,

15 whereas in mice treated with the anti-AILIM/ICOS antibody, it was
21+3x 10° cells/large intestine (p<0.01l) (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 mice).

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 administered (n=5) compared
to that in mice to which contreol 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 attributed to the
depletion of pathogenic T cells that express AILIM (ICOS).
<2-8-3> Suppressive effect on colitis due to administration of
anti-AILIM/ICOS antibody after progression of symptoms

Weight loss and infiltration of lymphocytes to the colonic

35 tissues, i.e. wasting disease which is one of the symptoms in the

above-mentioned colitis model mouse, start 3 weeks or so and 2 weeks
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diarrhea was not seen.
Histological analysis of the colonic tissue sections of mice
from each group showed that granulomatous inflammation, lymphocytic
10 infiltration, and thickening of the epithelium were significantly
reduced in the colonic tissues of the group to which the
anti-AILIM/ICOS antibody was administered, compared to that of the
mice to which the negative control antibody was administered (control
mice). Changes in inflammation were observed in the lamina propria,
15 and in certain cases, in lesions accompanying a mild infiltration
of lymphocytes into the submucosa, but not in the muscular layer.
Furthermore, the above-mentioned histological score indicating the
severity of colitis (the large intestines were collected on week 7)
was significantly decreased in the group of anti-AILIM/ICOS
20 antibody-administered mice (1.62+0.81) compared to that of the group
of negative control antibody-administered mice (control mice;
5.93+1.23) (p<0.05; Fig. 8). Furthermore, the number of infiltrating
CD4™ T «cells (week 7) was significantly decreased in the
anti-AILIM/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> Suppressive effect of the anti~-AILIM/ICOS antibody on colitis
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
anti-AILIM/ICOS antibody.
35 In the anti-AILIM/ICOS antibody-administered mice, weight loss
(Fig. 10) was significantly improved. 1In addition, the histological
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Industrial Applicability

The pharmaceutical compositions of the present invention

(particularly preferably comprising a substance having an activity
10 to induce cell death, apoptosis, or depletion of cells that express

AILIM/ICOS) are extremely useful for suppressing, preventing, and/or

treating diseases that may be caused by an abnormal immunity of the

intestinal tract, more specifically, inflammatory bowel diseases

(especially Crohn’s disease and colitis (ulcerative colitis and
15 such)) and alimentary allergies.

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.
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a substance having an activity to modulate signal transduction via
ATLIM and a pharmaceutically acceptable carrier.

2. The pharmaceutical composition of claim 1 wherein said

substance has an activity to induce cell death of an AILIM-expressing
10 cell.

3. The pharmaceutical composition of claim 1 or 2, wherein said
disease is an inflammatory bowel disease.

4. The pharmaceutical composition of claim 3, wherein said
inflammatory bowel disease is colitis.

15 5. The pharmaceutical composition of claim 3, wherein said
inflammatory bowel disease is Crohn’s disease.

6. The pharmaceutical composition of claim 1 or 2, wherein said
disease is an alimentary allergy.

7. The pharmaceutical composition of any one of claim 1 to 6,

20 wherein said substance is a proteinaceous substance.

8. The pharmaceutical composition of claim 7 wherein said
proteinaceous substance is 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

25 AILIM, or a part thereof;

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

d) a polypeptide that binds to AILIM.

30 9. The pharmaceutical composition of any one of claim 1 to 6,
wherein said substance is a non-proteinaceous substance.

10. The pharmaceutical composition of claim 9 wherein said
non-proteinaceous substance is DNA, RNA, or a chemically synthesized
compound.

35



