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

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

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

i nvent i 98-EANPLL SPSe fybst ances having an activity to nodul ate the signal
transduction via ArtTM and particularly preferably, substances that .
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- agg nst. antigens . such as food and enterobacterial flora (this nechanism
|s-§alﬁ erferon—y, or 1lnterleukin-4) by AJLIM-expressing cells.
More specifically, the present invention comprises substances
having an activity to modulate the signal transduction via ATLIM,
_and.particularly preferably, substances that induce cell death,
apoptosis, or depletion of AILIM~expressing cells. The present
20 invention relates to pharmaceutical compositions for suppressing,
treating, or preventing diseases accompanying abnormal immunity of
the intestinal tract {for example, inflammatory bowel diseases such
as colitis (ulcerative colitis and such) 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 éxisting in the outside world-

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

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

35 mechanism of suppressing excessive immune reactions against antigens

sgch as food and.enterobacterial flora (this mechanism is called
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27 Septenber 2005 gastrointestinal nucosal inmunity or al
innun?ty). Specif?caIPy, normal nucosal immnity Ys esf&%ﬁi%ﬂ@%’ ﬂp§he
‘bal ance between positive_ inmmune responses agai nst pathogens and negative
i mrune responses agai nst non-pat hogeni c_antigens. Wen this bal ance 5 of

i nmmunol ogi cal homeostati c mai nt enance c%llapses, inflammation, allergies,
and infections occur, triggering the onset of intestinal diseases
generally ternmed Inflamuatory Bowel D seases (IBD) and alinmentary

al l ergies. The nost representative inflamatory bowel diseases are Crohn's

10 di Se@é@tf%t@@@n@@i'thﬁc@%ﬁﬁem%%nfggerg B Ve i (U9 BoLhy - are

di seases in which the pathogen cannot ecl chronlc
recurreppeat fhekblnf rabden malc lnlamdndtarL$m&§uﬁhﬂnshada031t@p balance

si gni f'k%lfmeeﬁoﬂngsigi%OQ%QEEej?ets?)otn g sda) a3i Is'tf o?é' d and Jyenil e
patients. Furthernore, since colitis (especl al 'y [ative ¢o |t|s) may
ig @n‘an%mgentwhmeuhi@rbalance

el uei dat# nﬂnﬁﬁ@oﬂ?&f@&ﬁﬂ%@o@@a@?&'xﬁéﬁ% (?éatl L £ T8N ation

t herapeutic nethods. Al though various ‘as genetic and
envi r oreht S 19 2acttrs LRAGE LheBR ai:%assfé@mlmmut@ga pheetreehdmitemt 120 Iof

onset f@iséﬁésﬁ@ah@ﬂ(m?wtarﬂieﬁeaﬁ&%an&%ﬁ swgéfsmegggégeﬁes SLHLENY

- pOSSIblliﬁ%ééhat abnormal inmmunity of the intestinal tract

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

supported by analyses on the function and differentiation of T cells




2 enmber 2005 3 of patients as well as the cytokine duct.i o ttern
?Z Fgg?ons or serum Fgrthernnre, anal ysi s of various rgigﬂﬁ?ﬁhﬁggg oped
animal = nodels of inflammatory intestinal diseases also reveal that E
abnormal nucosal inmmunity causes chronic inflammation in the intestine 5
(Gastroenterol ogy, Vol.109, p.1344-1367, 1995). For exanple, it is clear
that T cells are deeply involved in the onset of chronic enteritis since
i nfl ammation -of the intestine devel ops spontaneously in T cell receptor
(TCR) a-chain knockout mice (TCR(X-i-) (Cell, Vol. 75, p-275-282, 1993; J.
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bowvel 'glfs'%gfsigﬁ T cells causes an increase in the fraction of abnormal T

cells, which then causes abnormal regulation of cytokine production,
becoming a mediator of inflammation. |
20 In a model in which CD4'/CD45RB™% T cells are introduced to
severe combined immunodeficient mice (SCID mice), severe entéritis
~accompanying hyperplasia of a mucosal layer and infiltration of
lymphocyj:es in the intestine are induced. However, this enteritis
does not occur when unfraétionated CD4" T cells are simultaneously
25 introduced (J. Exp. Med., Vol.178, p.237-244, 1993; Int. Immunol ..,
Vol.5, p.1461-1471, 1993). CD4" T cells of SCID mice that have
developed enteritis produce IFN-y. On the other hand, since enteritis
is suppressed by the administration of antibodies against INF-y, Thi
type T cells are considered to cause the inflammation (Immu_nity, Vol. 1,

30 p.553-562, 1994). |
Based on these facts, there seems to be no doubt that CD4* T
cells of the intestine and excessive activation thereof are important

- factors in inflammatory bowel diseases.

Furthermore, regression of enteritis with the decrease in CD4*
35 T cells J'_ﬁ patients affected by both an inflammatory bowel -disease

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




and H'V, also supports the deep involvenent of abnor nal i b@
Septenber- 2005 4 in inflammtory bowel diseases (J. din: ??oé %ology
Vol .23, p.24-28, 1996)  Based on this finding, there have been attenpts to
treat inflammtory bowel diseases u5|ng an anti-CD4 antibody, and it has
- been reported that inflammatory Ie5|ons are suppressed by the
~administration of an anti--CD4 antibody(Qut, Vol.40, p.320-32.7, 1997) . On
~ the other hand,.such abnormal functional regulation of T cells neans that
the bal ance of regul atory cytoki ne production has collapsed. In fact,
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10. It has been reported that enteritis can be suppressed by this

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

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

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

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

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

35 recognition of the processed antigen presented by APCs through a

complexformedbétweentheﬁfcellrecéptor(TCR)(Nlthelfcellnembrane




and CD86 (%ﬁ3

. 35 recognition of the processed antigen presented by AP(i?éhro
ffmq%é%@? ane 27

conpl ex forned between the T cell receptor (TCR) on the

Sept ember 2005 5 surface and the antigen (TCR/ CD3 conpl ex). For suf fi ci ent
activation of T. cells, a second signal _.called the costimulatory signal is
necessary in addition to the first signél ‘T cells are activated

- antigen-specifically by receiving this 5 costinmulatory signal after

receiving the first signal. For this second signal transduction, the
interaction (nmore specifically, the intercellular adhesion nediated by

bonds  f eumedcebehyeenct hattokhoyrng,/mphecuhssy) among CD28 (also knoun as

~ Tp4d4, T44, éo’é Wg II gen}, which |s a cel sur ace nol ecul e expressed
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| munol ond\—;so(&)rmerg 1@@@&8%0@9‘16 following molecules) among Cytolytic T '

Lymphocyte-associated Antigen 4 (CTLA-4) whose expression is enhanced
depending on the second signal, CD80 (B7-1), and CD86 {B7-2) also

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

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

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

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

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

Exp. Med., 192(1}, p.53, 2000; Eur. J. Immunol., 30(4), p.1040, 2000)
was identified as the third costimulatory transmission molecule that

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

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




was identified as the third costinulatory transm ssion g@l %1 %r ?ﬁé; 35
transduces a second signal (costimulatory signal) nece a?f‘f‘be‘”
activation of |ynphocytes such as T cells, and coupled with the signal, .27
Sept enber 2005 regul ates the function oqg acti vated | ynphocytes such as
activated T cells. Furthernore, a novet nolecule called B7h, B7RE:-I, G50,
-or LICOS which is considered to be a ligand interacting with the
costinmulatory 5 transm ssion nolecule AlLIMhas been identified (Nature.
Vol . 402, No. 6763, pp.827-832, 1999; Nature Medicine,- Vol.5, No 12, '
PP. 1365743692+ 1996 JruhSMURQ! 98Ya . W@m réﬁ;%%

Biol., Vol. 10, Nthe fplf)lll333 33‘%)E 20%/18% té&ﬁu tive studies are H?Q‘S{a(;cgepess
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- acti vati |ncreas of abnormal CD4+ cells) of the intestinal tract such

‘as infl mmh[ ory we1® i seases (Crohn's disease and colitis (ulcerative
colitis and chlu)l)a byhandumaﬂ; mja,enﬂ adasedbci nadn «anth %q@wmb’hcahe

- met hods, (fqr, g Bh @ gents such aw nol ecul ar wei ght
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AlLPM twahirstducs icongicdered et oohp adsded ees $dvet ekl ofut sur@nalctesseﬁbhabff‘ﬂr

. the actdvatd %&I Ayr@&(})cy[t E?:Selsll{:?h T cells (costinula nd
regulate ?he FIch 4 arf® thd onseé § tiy E 10 eg
abnormal immunity of the intestinal mucou51nembrane and inflammatory
‘bowel diseases (Crohn’s disease and colitis (ulceratlve colitis and
such}). Neither has there been any suggestion on attempts to treat
20_ lnflammatory'bowel diseases by regulating the function of this AILIM

molecule.

Disclosure of the Invention

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

35‘ activated lymphocytes such as activated T cells.

A further objective is to use such pharmaceutical agents that




35 acti vat ed | ynphocytes such as activated T cells. ZOOU&%QH ﬂej&?@&[ ve is |

to use such pharmaceutical agents that 27 Septenber

bi ol ogi cal function of AILIM(for exanple, pharmaceutical agents such as
| ow nol ecul ar wei ght conpounds and anti bodies) to provide nethods for
enhancing the therapeutic effect of existing pharmaceutical agents w dely
used for treating inflamuatory bowel diseases (adrenocortical hornones,
sal azosul fapyridine, etc.). Extensive studies on nethods for suppressing

t he biological function of manmalian AILIM (1COS), and alinmentary
allergies and inflammuatory bowel diseases in which abnormal immunity of
the [BSAYRl Ehact bigy e aidepl funavebued ofespatiall y (Goohn’ éxa:lt};S]aa,se

and cQHddns ddliGerat i e cal iths,a h) )., ent_inventors
di sco?er t hat_ phar IT&CEC%'EI cal§%€%n$§ fstﬁg )T%)elgeﬁ:ﬁgte ?Jh g?%nc Rl SAI‘ELF}CI\/I
si gni FNEARAYE SUp SPeBECT hflf dndEit ety ﬂm@v@lﬂh@msemshe( eisepeapaht;u; ot s

di seasg anrd:icaliind S ghdle@¥atine: L0l 'auh Shi@d ) -y s, ¢t he present
i nvent.i on was achi eved An aspect of the present Thvehtson provi des a 'tse
an antll“tf;d’?““a&oré’ par P5dr eof A Di ndsladremagatiaalt he ranufactyr e of

a mediaQareit: IffephysURpMeSSidng . jtreating, or preventing a disease that

acconpani es abnor nal ! of the intestinal tract Disclosed herein,
there may ngﬁﬁﬁﬁagdS%ﬁ&rsnﬁ&?eﬁ‘ﬁtéﬁlds Eop GSIRH 1§ sdgef l’flheasblaﬂOglcal

phar nEceuttiical OffOI‘ma’llﬂMiiﬂlaiﬂ NOL VA | PUSOS f €aghHOBS iBn¥hYQ | 'il\MPgE'as

transdu%ﬁl on ory signal ta AlLIMexpressing %I at ed
by Al Lf agmla?ﬁ(glyvcelﬁo"(ef r é)?gﬁﬁﬁé Ly, yihicdy a‘?'?%‘?if‘ﬁﬁilAllE‘F‘!W’é%p’r e@él e

cel | sinpesductilonratt (hy:iy)hmﬁ@&blybyn%Lb%e(@éﬁééigglfjSlo':hnrIMg%ase
death Al LI M expr essi ng

cytol cel , | etion of '
cel | sxgd dgojglhtls C(tul VIity ttlo |%ﬁlgjc Qﬁ‘ﬂrﬁ ! HepSiHERE RIETFHUM AR DERREPERI City
- agai nsp AflkbMvexptbasi pgarcekks)icandbgends anpharggeeuticCahef @nLnpEEYENT I NG
t he opset or of various diseases_in which the signal
transdiot ok et QoA By KLl NFIEPTROSI Vel LARSFBr Yt hEotFea ReREasrs

pr ophyearesiadl yt ﬁe:oéhné@asé@e& Septienben t2@05(Wacerative colitis and

such}}. Thus, the present invention was achleved-

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

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

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

mediated by AILIM is involved, and for the treatment or prOphylax1s
~of the diseases. '




Specifically, the pharmaceutical conposition may nDdU|a;§H§%§uﬁg?8§@??r

pronote) the proliferation of AlILIMexpressing cells,

deat h, or depletion, or inmune cytolysis, or can nodulate (inhibit or
pronote) the production of cytokines (9 or exanple, interferon-y, or
interleukin 4) by AlLI Mexpressing cel'Ps, and can prevent various di sease
conditions triggered by various physiological phenonena in which the
signal transduction nmediated by AILIMis involved, and enables the
"treatment or prevention of various diseases. 27 Septenber 2005 8 Such an
especially preferred enbodi nrent of the pharnmaceutical conpositions may
conprise a substance .that_jnduces cell death, apoptosis, or depletion of
AILINIexpr§§§?H'lf:i%¥’tgbﬁggf Wﬁﬁﬁ%ﬁ%ﬁﬂ?i88@988ﬁﬁ6§PtP6ﬁé BPsetased
her ei N sudicseasesr phanhotay bhee gauseid dya EinraorTRl M-BRRickY 10k thels,

i nt esti_nal, tr.act, re specificall i nfl anmatory bowel diseases
(espe&gﬂq%?%ﬁ%ﬂn9%£Pd§%% e %ﬁdg%8¥?F?§n(uPEeF§Wi & CYLPLYsand°suER)) and
al i memtcaiyl atal {ferlgiles: capromosuppriesgeddupt evantresht @<y (fseakatlple,

Furthernore, the pharnmaceutjcal. co sitions disclosed herein can enhance
t he tﬁgggﬁgﬁfpg Tf%%tlQﬁF€#ﬁﬁkﬂﬁh§ﬁg?V’5ﬁﬁaﬁﬁiﬁ%ﬁﬁﬁﬁ§%n9M? l§se@Pfncan
conbi pateivemtwdihi@ns éxsshsngqianreeut k cahcaganty var ses phedibooyieat such

infla |. diseases. re specifically, .disclo herein in the
ol 1 on a oyt 65 R SRS S o S R it Bl EbRE T TSP v,
~ suppr essl Bgableeatherg frentmpheyent ipigvandiiseass thati cacc epaRises .abnor nal
“imunity of the intestinal tract, wherein the pharnaceutical conposition
may conprise .a substance having an activity to nodul ate signa
“transduction-via AlILIMand a pharmaceutically acceptable carrier. (2) The
pharmaceutical conposition of (1) wherein said substance nmay have an
-activity to induce cell death of an AlILI Mexpressing cell. (3) The
pharmaceutical conposition of (1) or (2), where said disease nay be an
i nfl ammat ory bowel disease. (4) The pharnaceutical conposition of (3),
wherein said inflammatory bowel disease may be colitis. (5) The
phar maceuti cal conposition of (3), wherein said




infllammatory bowel disease may be Crohn's disease. (6) The i cal
conposition of (1) or (2), wherein said disease may be an eﬁﬁ?ﬁﬁﬁ?%

allergy. (7) The pharnmaceuti cal corrposigti on of any one of (1) to (6),
wherein said substance nmay be a protei naceous substance. (8) The
pharmaceutical conposition of (7) wherein said proteinaceous substance may
be selected fromgroup consisting of: a) an antibody that binds to AILIM

~ or a part ofs&@h%@Qg@ﬂ&d}éﬂlﬁ’\)};réf@@h:)éaeeﬁlbéﬁiﬁ@iq‘aréﬁiﬁ% QARSI i cal
- extracel | ul ar, ion of AlLI or a part thereof; 27 Septenber 2005 9 b) a

re , .
pol ypep??ra}éo%bﬁbg?§i RgYt KOWHAISE ekt FRESFROFEr thedi ondicesl ceMl sleagbhpart

thereofap&ptesiysi on pobyPenin der compry sdf9-d i whale g a portion of
extracellular region of AILIM and the whole or a portion of constant

regi on of th‘ésl?%ﬁ{]ﬁ@&iaémﬂqeﬁt%é&fw%tw dagclogrt ppepindeisgasesi nds

to AlLldhat Rayhe pRAEBBCEPTA L AbreomRaSH 0R 10l 8RYr N6 rife (th)n 410 teBkr
wherein said substance nmay be a non-protei nhaceous substance. (10) The

phar macBetF e Tongosl it oA PEf AR LREeT BPHe il bSeqems prediRe Gisddou §rolpé Sance

may be ONbeadNAan@rcay thiem Galdaratsiwd hesiized %@ﬂp%MQﬂj)Tg%dp%qgﬁghtary
invention is described in detail herein below by defining the terns and

the netFbtRTIHPS prafiRs N RS st st 4994 Shaafati on. Herein,
- the term "nenidHeriRars ahBUPRArmEO¥GE 0OAL , cdnittion@OUS8c1baky hawster,

R AR TC R R L TG O T A
abbrevivd'EémnuEed iActdordtireat idmaductbl enlyemiaciie phannesneidkal obyent
Str uct U ang Tt ot e HectiTbed T B ol P or e LT S mno . 166(1)
p.1, 2001; JMore preréficalds(9)isql.aE3bhe2000;irBbeamlidiiophyd) Reg10)
Comun.gzye27.6(1) , p.335, 2000; Immunity, 13(1), p.95, 2000; J. Exp. Med_,
192(1), p.53, 2000; Eur. J, Imunol., 30(4), p.1040, 2000;'Int. Inmunol.,"’
12 (1) , P-5%) 20803 rM@teirel CBY ABPORR I £83, SUR0s TeiBa ik SACCaSs| B
preventing a disease that accompanies abnormal immunity of the
intestinaltract,wherehﬁthepharmaceuticalcompositicnnwurcomprise
a substance having an activity to modulate signal transduction via
AILIM and a pharmaceutically acceptable carrier.

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

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

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

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

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

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

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

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

b} a polypeptide comprising the whole extracellular region of

- AILIM, or a part thereof;
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Nunber: BAA82129 (human); BAA82128 (rat); BAA82127 (mutant,rat); 82126
(nouse)). Especially preferably, the term denotes AlLI M%Qéﬁp&’gﬁef%@ﬁa
human (for exanple, International |mmunology, Vol. 12, No. 1, p. 51-55,
2000; CenBank Accession Number: BAA82129). This AILIMis also called I COS
(Nature, Vol.397, No.6716, p.263-266, %999) or JTT-1 antigen/JTT-2 antigen
(Unexam ned Published Japanese Patent Application No. (JP-A) Hei 11-29599,
International Patent Application No. W98/38216), and these nolecules -
mutually refer to the same nolecule In addition, "AILIM in this invention
i ncl udes therpm RG13¢keh 3 4Sepepher s qf, ALLIMfrom each
nmanmal gﬁ gri bed@?n@%l?gvi ousl ?epgé?ég%? i]v%eoﬁl:e?%%g%%gﬁglélslﬁ&irgw?n of
prefer’ ; Chofypebti Becha®ihg substantially the sanme amino acid
sequence asc} hgtfgg. human AILIM . Furthernpre, human AILIMnutants simlar
to the previous!y T HEATSTEFE WG I MR S Bt e 3 oMy & ReedrBaniet
Access¢ohriuprbbnla BAARATR7Y £ Farlel Myl sadi ticd wded d artheorAibbM £ dfontshtiasit

. nventfg@ioﬁbéfifhetﬂﬁ%w(ﬁﬁﬁ%ﬁh ;41@%/%9(:}%&?1 antially the same amno

aci d sequence” neans present invention includes

" pol ypepti ded! Ry RePiakdad- s dvetuene ST nhi ch nultipl e anino 10

aci ds, pref esablond it H0 AR ACiApRALIULAT LUy PEELETAO Y Lo @),
am no aci ds, have be@?r.lfs subst i tutfcepd, del eted, and/or” nodified, and !

pol ype@??]ﬁ%jsn KA D™ EP S 0 LR % Uit SR MM GaP hul YU i@ngf no  aci ds,
pre;erably 01@bimﬁaamhmrmaﬁamiic@artﬁQMbthyi@hef@faEty)'Igﬁnxégan%aqd |
aci ds, Vi ! ) ng as the poly ti ave , Substantially
t he sannéé}?t}?to(?gegﬁ%cagﬁdedcg‘fsopg}lpfgggﬁg tHeY pg)leyp@ggl dg&\&bonﬁﬁ < nGhERE ki Ko

aci d sefuerel atbwionnryrdyi ous reports.  Such substitutions, deletions, or
insertions 19f ] I3 e .achy rdi . he usual .nmet hod

( Experi me_nt_ale %d%%:l%gﬁgglﬁé%ﬁe%ﬁa%%g%o%g%nog %%g%gt fng%ﬁﬁéli %&%P ng¥
(1992)3€ ey Hing the Exunpleas! fpe RHrRS ifoTobrgdnaéhaot helsWitterdiaented

nmut agenesits  gapred id#pl ex nmet hod), point nutagenesis by which a point

‘mutation is introduced at randomby treatment with nitrite or sulfite, the

met hod by wHFERIA, dehet Fenmniirannails peepar edhuinkh, Bad3] gbayneraBpgcSo on,
cassehbgs@ytQQ@DQﬁiﬁétéﬂ;n%%B 58%985T§&&¥“ﬁ¥%%érred is a human, cow, rat,
mouse, or hamster, and particularly preferréd is a human.

“"AILIM” of this invention is an abbreviation for “Activation
Inducible Lymphocyte Immunomodulatory Moleculé” and denotes a cell
surface molecule of a mammal having the structure and function
described in previous reports (J. Immunocl., 166(1), p-1, 2001; J.
Immunol., 165(9), p.5035, 2000: Biochemn. Biophys. Res. Commﬁn.,
276(1), p.335, 2000; Immunity, 13(1}, p.95, 2000; J. Exp. Med., 192(1},
p.53, 2000; Eur. J. Immunol., 30(4), p.1040, 2000; Int. Immunol .,
12 (1), p-Sl, 2000; Nature, 397(6716), p.263, 1999; GenBank Accession
Number: BAR82129 (human); BAAB2128 (rat); BAAB2127 (mutant rat) ;
BAABZ2126 (mouse)). 7 '

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

This AILIM is also called ICOS (Nature, Vol.397, No.6716;

:p.263—266,1999)orJTTflantigen/JTT—2antigen(Unexamined?ublished
Japanese Patent Application No. (JP—A) Hei 11-29599, Iﬁternational
Patent Application No. W098/38216), and these molecules mutually

refer to the same molecule.

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




‘25 nisincorporation nethod, nismatch primer nethod, DNA ég%hESIS
nmet hod, etcP Synt hetic ollgonucleotlde site- dlrected nufgﬁggg?#? ? ped
~dupl ex nmethod) can be perforned, for exanple, as follows. The regi on one.
W shes to. nutagenize is cloned into a M.3 phage vector having 30 an anber-

mutation to prepare a single-stranded age DNA. After RF .1 DNA of M3
vector having no anber nutation is |linearized by restriction enzyme
treatnment, the DNA is mxed with the single-stranded phage DNA nenti oned
~above, denatured, and anneal ed thereby forming a "gapped duplex DNA " A

synt hetséq@éhg@ﬂuﬁi gotirtier 38 i mﬁmﬁﬁlfa&a&ﬂﬂ@d I ePkEBFBQH%dré&orted
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fected wwth th DNA. E. avi ng no
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rrutatlonls nt r od ce trl ufilizes, for exanple, the princi I e

nment T oned® et ibw: Gf tprIe[%Néd Qi tHR I tiHent Al eot i des are .
deam nat ed toiaﬂmmge t&@mxpecessﬂdm AR sibRe a nE% AN & H teQy ndd %‘Pdl'no __and

t hi,ne d is introduced into cell
Ta T "l RN DR p oS et I, o8 B aher o oL epen iyides
_becausqao]tggmpmmdﬂ rmamnguaacamncamtld(a&gﬁiﬁeeﬁfﬁﬁ vfl@iéh%/&ﬁltrt:ﬁ?’llté)%hﬁﬁo
vel in replication. Actua

Si ng: gea rfdé%%f%%lfyr eﬁgef é’é’t 8GLGFt PRATETPELAE; B W?%ﬁ%ﬁﬁ hniteh
“"gapped @lmpln@xacm hwmibetehersaafsmututﬁutt;amw'té@; I’tSmJﬁ,f&zi* &g;gﬁg%egﬂd?)rﬁgct o
: . . nt hetic oligonyc]eoti
| -ﬁ?égg?‘i&&é@éﬁ%ﬁg il Sé{‘ﬁe ?gflﬁpceéy? h o litipls aadaei on
of a b@ﬂl@a,n@rbﬁErabAVLll\ﬂ@m esamngiffdlihs;pamiﬁlﬁeﬁmeﬂ%% qlnrgea_rll_s

ar big r :
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ce S O
y Such substltutlons deletlons or insertions of amino acids can

be achieved according to the usual method (Experlmental Medicine:
SUPPLEMENT, “Handbook of Genetic Engineering” (1992), etc.).

- 20 Examples are synthetic oligonucleotide siﬁeudirected
mutagenesis (gapped duplex method), point mutagenesis by which a point
mutation is introduced at random by treatment with nitrite or sulfite,
‘the method by which a deletion mutant is prepared with Bal31 ENnzyme
and so on, cassette mutagenesis, Linker scanning method,

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

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




oki nes produced by T cells of the Thl .type include _IE%LY, 5- -2, .
‘IC:KIF IL-SI,O and cytgki nes produced by T cells of Th2 t esqpm%]fa%‘l)‘}ﬁ L-3,
IL-4, IL-5, IL-10, and TNF (Cell, Vol.30, No.9, pp.343-346, 1998). The
‘expression "substance", "substance havipg an activity to nodulate the_. _
signal transduction nediated by AlLI I\}I‘ substance 3.0 having an activity
to inhibit the proliferation of AILIMexpressing cells, or to inhibit the_
production of a cytokine by AlI'LI Mexpressing- cells", or "substan'(':e
having an activity to induce cell death of Al LI M expressing cells" as
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substanéésdeaménﬁF@df?Nﬂowau}iﬁnmqqnqﬁ|xmsg aalI?erﬁggfgagfcgﬁ??ﬂmiﬁi)
antjighodj l.ghal-. odhes, O s.of o .
S e S G
‘ant i body*a ATfe XU St agcea s rRAMD caritniehodyenihe [,
gz'i’ gggeé‘;b'é‘@inﬁ vanpal s depied penackopgl antibadies, ohut also  the ..
fol l ow ggarecomi na’nt%é?i meric _rrtnn_oc?onél rhanti %o&?ésiﬂtgﬁ(ior?bi ﬁgﬁiu@& W1
humani zetf 9fRict oneta el i'biddi &5 tiice msrarh yhoniotl zavhlv i Ent'idegatiesls dupQ evhen
the. SUDSUENGGrlcS helatRRl| ¢ aht Lochydesa the.doll an g, palupeRtides.
“pol %pepii de (ol i gopeptide) 'f‘ragrrent s, fusion po nge%%% de§f and-chemi ¢d
nmodif i et poq%eﬁqf?fes.w%ka(?pﬁ essydﬂfthetlcl oligonucleotide site-directed
mutagenesis (gapped duplex method) .

y

The term “cytokine” as in “production of a cytokine by’
- AILIM-expressing cells” in the present invention means an arbitrary
cytokine produced by AILIM—éxpressing cells {especially, T cells).
20 Examples of T cells are T cells of the Thl type or Th2 type,
and a cytokine of the present invention specifically means a cytokine
produced by T cells of the Thl type and/or an érbitrary cytokine
produced by T cells of the Th2 type. .
Cytokines produced by T cells of the Thl type include IFN-y,
25 IL-2, TNF, IL-3, and cytokines produced by T cells of Th2 type include .
' IL-3, IL-4, IL-5, IL—lO,‘anleNF (Cell, Vol.30, No.9, pp.343-346,
1998).
The expression “substance”, “substance having an activity to
‘ modulate the signal transduction mediated by AILIM”, “substance -
30  having an activity to inhibit the proliferation of AILIM-expressing
- cells, or to inhibit the production of a cytokine by AILIM-expressing-
cells”, or “substance having an activity to induce cell death of
AILIM-expressing cells” as used in the presentr invention means a
naturally-occurring substance or an artificially-prepared arbitrary
. 35 substance. ' |

Particularly preferred embodiment of the “substance” according




ol i gopeptides are peptides conprising 5 to 30 am no acrg% prefer 8%% 5 to.
20. amno acids . A chemcal nodification can be designe g 5 .
vari ous purposes, for exanple, to increase half-life in bIood in the case
of admnistering in vivo, or to increa eztolerance agai nst degradation, or
i ncrease absorption in the digestive tract in oral admnistrations.
Exanpl es of pol ypeptides are as follows: 30 (1) A polypeptide containing

. the whole or a portion of extracellular .region of AILIM (2) A fusion

. polypeptide conprising the whole or a portion of extracellular region of
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heavy cg? t§3% ﬁ égegtlde that binds to AlILIM" Exa

'non- pro ernacegug &t a PAPEI PRI Fﬁ@@I%ﬁ@ﬁ@ﬁe§§$ﬁﬁnﬂﬁ#l?005 13
chemical ly SyHEheanEﬂleCGHpDelﬁdSonH@l@gnal%nﬁ@@@@:to%cﬁ%rﬂ?%f ﬁk’]@ﬁ]ﬁm"'

tial of an,antisense_DNA desi gned base
Pae] eot MaE e aRgs SO Qo BrABligh R TEtA eridl HorionPecDRAY et auting

t he SabopbeppLyMe5ifipteé eABbIM~e|xpme€sﬁrh¢ Mell®rdeschamcaldordmodi f; 'rﬁctr@‘A

t her eof nse DNA pharypceutjcal. Specifically
anti senjsfcey%&%gan 2t %h s |$ﬁﬁrf”iﬁ ﬁ\‘ﬁﬂtaétﬂgﬁﬁr ﬁ@tﬁd‘@lwqmmf

nRNA, ofelife lmraa:rtshfattrlon of cehés, mﬁ%ﬂdﬁ@ aa!l@diﬂlﬁ}?tﬁetb}blh)ibﬁ) db 2GR the
 DNA or ession "parti nucleotrde sequence”
aIRNfr@f'EPQ ﬂgcﬂéﬁtm 103 Eﬁxa ] r?’fpalfesrﬁftﬂgeé:ﬁ

as referred t erein refers to sequence conpri sing
.an arbitrary ﬁﬂrmerlbet:anger’emm esmahndp crhidirfred L8gban “pAoRaihibdbous

nu@mﬂﬁéﬁggt§@gye@%5}AKHMQQ Jﬁ) qﬁg%%éﬁgwe trve nucleotrdes prefera?gy'

- 5 to 70 consecutive nucleoti ot e prefi “§ t'0 50 consecutive .
‘nucl eot i.des, farrdrdhien ﬂﬁreEﬁﬁéﬁ@n@@epu85 $@b§ﬁam@ﬂsecu&bvejuﬂu@bQQbhﬂﬁ§
“When t s used agnaiy ens, Rhanmeceutical, the equence
can bquﬁentcally rodi 1 ed ?ﬁi%grt %ﬁggé d&M o é%ﬁé é%%ﬁy haW?nppi@nal _
(stabi 1F5APIH & o F WPETT L Dl‘ﬁAmosloa:dmnsztaertebotlQe%@ patients, to

I ncrease t he whaly 5y seBlsRSRi-E- 1 SRR ang, per meabi | Lty -of DNA,
ingrease the degradation resistance or tﬁ e a sor gfe abiya’“OHOC?ona?
antibody.” When the substance is a monoclonal antlbody, it includes’

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

20 When the substance is a polypeptide, it inclﬁdes the following
polypeptides, polypeptide {oligopeptide) fragments, fusion
polypeptides} and chemically modified polypeptides. Examples of
oligopeptidesarep@ptidescomprising5tanOamihoacids,preferably
5 to 20 amino acids. A chemical modification can be designed depending

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

'ehe case of administering in vive, or to increase tolerance against
degradation, or increase absorption in the digestive tract in oral -
administrations.
Examples of polypeptides are as follows
30 (13 A.polypeptlde containing the whole or a portion of extracellulart
- region of AILIM;
(2} A fusion polypeptide comprising the whole or a portion of
extracellular region of AILIM, and the whole oretportion 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




of orally adm nistered DNA in the digestive organs. d cations
i nclude, for exanple, the nodification of a phosphate g@ﬁ%pt qg g&k
nucl eoti de, the sugar noiety, and the 3" end and/or- 25 the 5 end in the

structure of an oligonucleotide DNA _Mbdifications of phosphate bonds
i nclude, for exanple, the conversion of one or nore bonds to
" phosphodi ester bonds (D--oligo), phosphor ot hi oat e bonds,

phosphor odi t hi oate bonds (S-oligo), nethyl phosphonate (NP— ol i go) bonds,
phosphor oam dat e bonds, non~phosphate 30 bonds or nethyl phosphonot hi oate

-bonds,c@émﬁ@ﬂblpaéyﬂﬂﬁeéhﬁé@oéom Mpglid i cation of a ribose includes, for
-quororlbose or 2'-O-nethylribose.

.exanple, th convehﬁé
Modi fi cati onofa I é%‘tet% DNR FURst s ir & ediigdied, nepbeebhge ssiconnre
5-pr Optyfl)drwaatftlﬂseﬁl’se oNA Cﬁiﬁl@ﬁﬂf@a@@d S8 i AuclBeet Behc AL ITANE R RNA

conpri pgttlal d§5@§°t'ﬂ yence_ of an antisense desi gne
based © &P5atrdaei qdB c@??? t'd¥er e2o081nd dhe heb®REA AAESHI ng
thé aqueeﬂétamAjpuaﬁemﬁhﬂyﬂhUﬁﬁmtc%%iié@llﬁ%mé1f£@§@h@@%ﬁ&r@@§*E%%@uBNA
thereof" |sense phar maceutical. The antisense RNA can

S INA
i bi1° et AREEPF PR FRAE e CORAL EncBRR G PN | RS AMFASEASST Dihe
t ranglfain mnmtbimetmamamp&mrprdﬂ lfﬂt\m lélhhd&)ﬂb.gtlgdhllﬂg tiﬁt'bh%RE?NAl 8k RNA
encodi |LI expr i artia cl eotide seq ence enpl o
herelﬁﬂgaé é&%’ g%g'égrfégrﬁﬂﬁ% 85?|ﬁé”§gﬁﬂéh%§'ﬁﬁﬂﬁt %?h@gdﬁj§P@|PWé
nunmberor &Nmm@mmrdﬁsﬁﬁlrimn arbitrary region. A partial nucleotide :
seguence | U 0Q utive nucleotides, preferably 5 to 70 10
cgﬁsecutlveqﬁhc%% SQO% %%%re epgﬁﬁﬁo 165 gﬁqﬁﬁhgg utPvEShGEF8Dt Faes, -
_tand e&@ﬁﬂﬁ@tGE§ee$éxebpyrﬁla¢rﬁﬁﬂ&mnsetueeqeem@@bemprdeingeﬁh@rﬁﬂ&t&@ﬁse
. RNA seglignce y. f. art in_order .to ext i he
hal f-1ife (stoggﬁ 99‘3?9%%"’“ “\7»%%“%9“ 3t ndd HF‘&éFidnt“Bf%%'H%%ts
to i néresEaehéncligdeat b deytldP aonsecnembe amec pssimesds | |ptryef@3frauahe: RNAe or

to Ingoeass, e, dans adati oh 1&sl SLA0FE AL LR, APSOLPLION T orallye ., o

-admi nistered  RNA in digestive organs. eén ca i ficcat]
n%%n f P@&the&ted@mh é§dt hegent heerappise faxratley, abévetant Beencsenﬁ@utﬁ)@rrpl es
of "angher-galdey synthesized conpound” are an 20 arbitrary conpound

excl udi ng the above DNA RNA and pr ot ei naceous
When the DNA is used as an antisense DNA pharmaceutical, the

DNA sequence can be chemically modified in part in order to extend

the half-life {stability) in bloed when the DNA is administered to

20 patients, to increase the intracytoplasmic-membrane permeability of

the DNA, or to increase the degradaticn resistance or the absorption

of orally administered DNA in the digestive organs. Chemical

modifications include, for example, the modification of a phosphate

bond, a ribose, a nucleotide, the sugar moiety, and the 3' end and/or

25 the 5' end in the structure of an oligonucleotide DNA.

Modifications of phosphate bonds include, for example, the

conversion of cone or more_bonds to phesphodiester bonds (D~oligo),

-phosphorothioate bonds, phosphorodithiocate bonds {(S-oligo}, m.ethyl

phosphonate (MP-oligo) bonds, phosphoroamidate bonds, non~phosphate

30 bonds or methyl phosphonothiocate bonds, or combinations thereof.

Modification of a ribose inciudes, for example, the conversion to

2'-fluororibose or 2'-O-methylribose. Modification of a nuclectide

includes, for example, the conversion to S-propynyluracil or
2-aminoadenine.

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

sequence of an antisense RNA designed based on the nucleotide sequence




substances, having a nol ecul ar wei ght of about 100 to a quf | ess,
preferably .a conpound havi ng a nol ecul ar wei ght of abou?ﬁ%%@énfg a%gtt 800,

and rmore preferably a nol ecul ar wei ght of about - 100 to abou:t' 600. 25 "'I'he
term "pol ypeptide" included in the definition of the above "substance
nmeans 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 am no
acids may be optionally added into 30 the N-term nus and/or C-term nus of

the regbbnjhe ANA Mracctindj igiet abohe ﬂﬁ@.iﬁm(pi:_giéﬂéb%’{) ﬁﬁgégngir;‘%%gﬁ*’g%age
nol ecul enetratin 'Qﬁ§%§k§' ane, conpri sing or . ype ©
chai ns.glilér?le?%if% “&H& ‘ Ngﬁre@ PEERFN" A a3y oesi mrhbtense 3§A
connectelatoatdet ted 1. meiar aﬁéitshhéégmnﬁ M&ﬂﬁhgﬁltctﬁé%fgfségﬂsigﬁnek eﬁ '
penetr e _lipid bilayer .of th rane once or severa _enbe
2005 1???3%@ ehiBufRg A dees BRNE, _%‘”s%gemlé?l%h%ﬁ%tbﬁrﬁw}bénm n
regionss pheteirs barhaxtidiceldgltas tteginNn o tprh@n%iﬁmﬁa{@fe pfl@gjw.ni ecalngsa
.cytoplasmc j . seen_in.many receptors or cell surface nolecules.
Sﬁch a trar%h%%%gg%%gh%gt- farlft%%ﬁs%/‘ﬁﬁ‘?% lcgeaﬁﬁq}‘@%%t@rs suptoget hegginace
m).l-eculTeelé%rsatmmtti,abnuaieatl:id&mhqr&mcehebﬁpg?d?m‘ﬁg arpérlgitﬁé)f@guﬁBH@ ed
with on : :hai ne A u"} same of different am no aci o
sequen%'gﬁéi%ﬁgaggﬁwhgiﬁﬁcﬂe grggrl%ro PRE&HS Lt HE Wibrot & DPeduBBEei on
of a partglaidsst r bicttar el (Parvnakcnegiven)nwafl ddie dend, i rprléféblﬁbyj}GSOftolO?@[\e :
aboye- I LNRG ap: prot ej ere th artial structure exists
ou'?gi de oféthe n‘i?rnb}rqgﬁg.gg:&%ag?heﬁﬁc\?\%gd ,r_el terr?‘ggﬁg_ het Yhal% C_BPSECEB%Y‘?on
~of " the Tgient igkesy hand passmnty Rnefprabeiy s exsluthmge cd tieve agb08otides.
| ncor por at ed rhat gnd s AEIHGAN 8 LLEABRTEIDEANG, LEOLON ANCy; NS, Tedion, |
existing in the cytoplasm fol low ng the t ransne Fa _,.C‘l Je‘?’gci‘lor]r
(cyt oplasfirdere§pPopFtend Fhaggi ol ol yfre ptd Wi liinghuded bilwochehahovke R% I
" pr ot eiiRACEOUS n SHIStANGE" Meaps a fégsgpé}ltrggl ypeptjde cq ggezgﬁ%g.the?}h ole
or portion of the extracellular region of a pol'ypeptide constitut g
Al {f M (PERErARPY 2AlERTARPER S BREMeEheLihp| ef otha PBAti on 06 therease
, . the dégradation resistance or the absorption of orally administered
RNA in digestiﬁe organs. Chemical modifications include
. modifications such as those that apply to the above antisense DNA.
Examples of ™“a chemically synthesized compound” are an
20 arbitrary compound excluding the above DNA, RNA and proteinaceous
substances, having a molecular weight of about 100 to about lOOQ,
or less, preferably a compound having a molecular weight of about
100 to about 800, and more preferably a molecular weight of about
100 to about 600,

25 ‘ The term “polypeptide” included in the definition of the above
“substance” means a portion (a fragment) of a polypeptide chain
constituting AILIM (preferably human AILIM), preferably the whole
or a 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, comprisingZLor:2polypeptide
-chains,

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

35 connected to the cell membrane through a hydrophobic péptide region

that penetrates the lipid bilayer of the membrane once or several




, . . . L | mn
2.0 constant region of imunoglobulin heavy chain (lg, rg%@ abl v, _
lg)". Preferably, the fusion polypeptide is a fusion poﬁv B%Pﬁ@ ﬂ%@lng

" extracel lular region of AILIMand a portion of the constant region of.
-Lnﬁan | gG heavy chai%, and particularly%greferably, a fusion polypeptide

of the extracellular region of AILIMand a region (Fc) 25 of human |1gG

- heavy chain conprising a hinge region, CH2 domain and CH3 domain. As an
19G 1gGd is preferable, and as AILIM human, nouse,  or rat AILIMis f
preferable (preferably human). The expression "the whole or a portion o

the constiamts,r egidowhost srwUBegkebuki N5kl 8) whsauy EBﬁEaée Sopsed pergin,
means the, constan 30 region or the Fc. region of human-derive '
‘_innunoglgﬁﬁfwﬁ’h3§9§ thai 7t (W IR LUIGT Fegdiani-or thenssembThae region,

T . . s | ; nai n n
el o o s imira) Sl oL SE Lt SlB

f;gl aZﬁl&%ﬁ?ﬁ?i-iSﬁ%@gkﬁ%ﬁﬂ%& & GA2F-S1PgBPnaRd RGeS Preherabtytot he
- i nmMogloabaé] h'BE fiasel YELEEGGL a8 8GRondi@SE, oo akEBhbmoRi rlgM h@@wéﬁﬁ?gf

- i LY + | e_j.mmunogl obulins of the present invention are those
7' Sept Guncl 9005" 160 TBLFAngT hD TOC hihmRe ter s beeht es 1HGET Faemangas o

- 1g&4) . diffeuangl ebihd nahad aedﬁs@@@eﬁ)Structural)unié in mthh rour-chains
| ft | j chains .(L,chains) and two honol ogous
heavy chai ns (EFCharhe) SR ol B P B R aT S U PP dEhoBe boRd K-S on
bonds) . ©fhe Paghiakminvndimortpesed aaf réb&ohi)ng ghali @%y_gfé ?é)&ﬁ_ldr‘;g%g%gb% ]yL)
: h i hai 3 ion (CL). The eavy chain is_conp ,
The hoayy-oher e Ben caRREU T Al ki o “REARy R RPA T OASHAR gl on
- (CH). TRElABaWMtHalg ofosbeanenbeghen i caeasedrol, SORENdoNRI 1R Widile

““havi ng gmi i fh.se , dpique 19 each class (19G 1gM 1gA 1gD: and
gD o each e b aae R D B T A P e SrASp e
heavy chf FegfongtRcerr@ategdato tg@}enanﬂhdeg@kgns?ﬁ?ﬂsm@iligd%?%i?ﬂéﬁag%ﬁ{ e
: . . - - . d .‘ O In
O P O e g S e e i e
- dordi n, TeR MYy el TGP SIAPL Zegdwiiin, and Cy13 donain in this order from the

- N term nus. “EheuReawy pohdpapeh db8G2nis 16aPesed af alih e el QRN inge
7 substance” means a fusion polypeptide comprising the 'whole_or a
portion of the extracellular region of a polypeptide constituting
AILIM (preferably human AILIM), and “the whole or a portion of the
20 constant region of immunoglobulin heavy chain (Iqg, pfeferably human
Ig)”. Preferably, the fusion polypeptide is a fusion polypeptide
having the extracellular region of AILIM and a portion of the constant
region of human IgG heavy chain, and particularly preférably, a fusion
polypeptide of the extracellular region ofrAILIM and a region (Fc)
25 of human IgG heavy chain comprising a hinge region, Cy2 domain and -
Cyg3 domain. As an IgG, IgGl is preferable, and as ATLIM, human, mouse,
or rat AILIM is preferable (preferably human).
The expréssion “the whole or a portion of the constant region
of immunoglobulin (Ig) heavy chain” as used herein means the constant
30 region or the Fc region of human-derived immunoglobulin heavy chain
{H chain), or a portion therecf. The immunoglobulin can- be any
immunoglobulin belonging to any class and any subclass. Specifically,
the immunoglobulin includes IgGs (IgGl, IgG2, IgG3, and IgG4}, IgM,
IgAs (IgAl and IgA2), IgD, and IgE. Preferably, the immunoglobulin
35 is IgG (IgGl, IgGe, IgG3, or IgG4), or IgM. Examples of particularly

preferable immunoglobulins of the present invention are those




regi-on, 22 donain, and Cy23 domain in this order fromj] N—ter S.
Thg heavgychain of 19gG3 is conposed of VH, Cy31 donain, é%?@ﬁy ﬁy?ﬁ
domain, and Cy33 donmin in this order fromthe N terninus. The heavy g a
of 1g&4 is composed of VH Cy4l domain, jhinge region, Cr42 donaln,_in_
Cy43 domain in this order fromthe N—ternlnus The heavy chain of IgA is

: d Ca3 domain in
conposed of VH,  Cal domain, hinge region, 25 Cat domain, an J |
'thrg order fromthe N-term nus. Simlarly, the heavy chain of | gAl "i's

conposed of VH, Call domain, hinge region, Cal2 domain', and Cal3 donain in

' YoM s IgRe, qeqsed of VH,
tcglzi gcr)dlrrfrlnGr Qsﬁgﬁg Nmaerrfﬂ %%;mﬁ?ﬁmmrﬁhalz@%onm n :?])rf[:hl S ?)rder from
‘the 30 N-termnus g% egv ha|% 8%3F6 iSErEGTpESdd W tvin @b céio rwiu,

, fromitRs ang tw

hi nge r egiadiis Q%@qf@rﬁaqu tawdh©8©l@b@mmsn liiRyhtthich zameer i Cg )
d of VH C1 domain,

Gorg 25 Topare B PG PR BT ehe SR i

-._ﬂgrsml 5 5 @i fgeSr bgnen)as Beenlight gBaimA s antgdgdd T theavy of Qabﬂagfq

GE | & camosad oboWy Gol) darmih, Cigiomisy, 21, SopLenber 2008 47 RS

donmai n, and CE4 donmin in this

“region §§a§¥eﬁhﬁhnl@@iC@%ﬁps%mdﬁigbe heaviochexanph £iab ué F&gideatgd %hgh

a rym nal side beyond the disulfi
Egﬁggnefrstrﬁae&eéﬁggF gon?ﬁégt?g&%¥ch;%§?£1the di sul fi de bonds connect the

‘two heavy ch gﬁ% hgayenehate @Qbﬁh@mﬁlDg@usnFabscompom@dcbfas@@@VaoﬁQ§ﬁ§
" framrenhavﬁ:ﬁgmﬁﬁda gElM%é@Qe%s'ﬁﬁﬁg{@ﬁﬁt&Q cl%nehléggg ijgglf' Qg};p;%ggtg

di sul fide,b o ou

" one Fc
'conposeangf??ﬁé gearRgPoRclare HEe@l n, LaGll, CHEG3onmnd n@n4uez@mpﬁe§@@d

" " | 2nd ed.
Igh3 lflde bonds (See Innunology Illustrated origi na
kgﬁﬁggg i “ 5--75 9;2 - and "Focus of Newest Nbdlcal Sci ence
F@cognltlon %HS&I& Wﬁﬁﬂﬂﬁ%ﬁ§9§%"lg@%nﬁaﬁirap¢]4£ﬂ(i§&im@dﬁghso

on). Naq’él%, Calpaoié o, Of ke LansANtcHeabanial gmueog'&obryéingfirhgh@%avy
chgin” |qp ove means. a portion of the coAstant tegi
|nﬁUnog ul i - e %31 %ﬁéﬁﬁqﬁﬁH g the structural characteristics as

ment i oned ab@i@llﬁﬂyﬂreﬁ@ff@@d{ ckﬁaﬁr@%@%@f&s composed of Vg, CY11 domain,
' hinge region, Cy;2 domain, and Cy;3 domain in this order from the N
terminus. The heavy chain of IgGZ is composed of Vy, Cy,1 domain, hlngei |
reglon CY22 domain, and Cy,3 domain in this order from the N-terminus.
- 20 The heavy chain of 1gG3 is composed of Vg, Cysl domain, hinge region,
Cy32 deomain, and Cy33 domain in this order from the N terminus. The
heavy chain of IgG4 is composed of Vg, Cy.l domain, hinge region, CY42
domain, and Cy,3 domain in this order from the N~terminus.
The heavy chain of IgA is composed of Vy, Cal domain, hinge reglon,
25  Coa2 domaln, and Ca3 domain in this order from the N-terminus.
Similarly, the heavy chain of IgAl is composed of Vi, Ca;1 domain,
hlnge region, Coy2 domain, and Coy3 domain in this order from the
N-terminus. The heavy chain of IgAZ is composed of Vg, Coyl domain,
_ hinge region, Caz2 domain, and C0;3 domain in this order from thé-
30 N-terminus. | '
The heavy chain of IgDis compdsed of Vy, C81 domain, hinge region,
C82 domain, and €83 domain in this order from the N-terminus.
The heavy chain of IgM is composed of Vg, CHl domain, Cu2 domain,
Cp3 domain, and Cu4 domain in this order from the N-terminus and has
35 no hinge region as seen in IgG, IgA, and IgD.

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




regi-on without the C domain, or the Fc region. SDECIfIC|4? @{anple
thereof is a region conposed of the hinge region, C2 do eé%

domai n fromeach of 1gG I1gA and IgD, or is a region- conposed of C2
domai n, C3 domain, and C4 domain from h of IgMand IgE. A particularly
preferable exanple thereof is the Fc region of -human-derived 1gd. The
fusion pol ypeptide nenti oned above has the advantage of 25 being extrenely
easy to purify by using affinity colum chronat ography using the property .
of -protein A, which binds specifically to the innunoglobulin fragnent

becausect hgyfhiasinon g@hﬁg@gghgg of 4t n vgnt hon ha Jportion of a
const ant ]agl onn 0 exanpl e “Be %n é”‘Plasntell %m%%ngﬁ%)ﬂ Ut Iﬁ] stl?(]::ﬁllgé'l réggave

ment i oned A4bbve ’é%gho’? WRT oPESD Partder . Iaby e@%rlg%i nce various antl bodi es
agai nst the pr,offorv@&ea@ael mryaogk Ma%@a%ﬁ%r@;ﬁa‘ggﬂ €, ansi 3553y

for the fu tj des can be easil erfo ant| odi es

e} poI
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pol %pepﬁh@lh’imgﬁcﬁem:lﬁdq Wetbe ndedii Bl F 08e Worldiec SOV E: tﬁ'ébc%séﬂgg" ch%iré

,speC|f|c exa go%ﬁgtldethat binds to AILIM is or a
" portion ofg%n% E/%eﬁb‘t’?d ORGhLYP LRt FAGSknditn YRbLEcal @egwys@taéme?ram@z@tls
cal | ed @ﬂﬁ?oﬁcﬂ%ﬂ Vﬁ-eﬁﬂd CQ{l L OEp e €ted Std bh@andghpt ehashi Y WA 5 ‘
Al LI M (A\Pé g% . 6763, pp..827-832, 1999; Nature Medici ne, Vol .5, .
No. 12, Pp- Jhgide '19@@ 3°1 funditbgffi L b1 FTeahomghogess. hesyy zbeen

- Curr. Bioigmentod .ddpdied ofpmhes&af@sgs,re%%@l) c§2 Pash&l @bl ¥nd td)S domain
whol e or a portion of an

pok ypept,id I tid ri,si.n

__ex'%L ?acgaH f%Oh%regaiggn%g ODLf%h %é gglfiiegl%\ §?I’? Eppnalogy 9d lusiteespd er

f ]thsi ﬁn qmlqppadt i ded cotyyr | amigpddie slspodilyﬁwth i deo2 aﬂdahae“%]gh@ g:f @Jﬁﬂe%ftl On
0 te N, no i n heavy_chain re r abl y human

i m"runog %Cl%g e @% ?%‘gi%l&pf?é"gg S QT R |gn'Na& Kado,
"const &M- 4r—é79|(dr99dﬂ, |ammr$@gloabul i n heavy chain" have the same meani ngs as

menti oned ab The_p i des ortiagns_of the tide fra msnt
and _fusi on pg?églgé |dgsg%lrelt§|8éng§ tggvgoggﬁaﬁg 6?8&8@ F‘"‘BHP
r ekdnhieaty DNAlPeclhﬁl@tb@yetésabmm inorReds laepomzlbutoaltsm l&yn@tmtth@égl&ﬁ

vveII kpewn LR therdiloqgeh1a % caIh thefic.nmeth
cul ture method, or a r?gg)l fi e?i\ d' t her Z%]?I hhGifE' " Scfltburar
characteristics as mentloned above, and preferably, is a constant

region without the Cl domain, or the Fc region. Spec1f1cally, an

example thereof is a region composed of the hinge region, C2 domain,

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

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

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

The fusion polypeptide mentioﬁed above has thé advantage of

25 - beingextremelyeasytx)purifyknfusingaffinitycolumnchromatography

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

immunoglobulin fragment, because the fusion polypeptide of the

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

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

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

- various immunoglobulins are available, an immunoassay for the fusion

polypeptides can be easily performed with antibodies against the Fc.

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

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

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

‘the whole or a portion of a polypeptide constituting known molecule




The "anti body" of the present invention can be a polyclaonal antibod
(antiserum or a nonoclonal antibody agai nst mamral i an Aye0te H?é??qsgul arly
preferably human AILIM defined above, and preferably 20 a nonocl onal
~anti body. Specifically, the antibody i s, &n anti body having an activity to

- inhibit proliferation of AlLI Mexpressing cells by binding to AILIM or

to' inhibit production of interferon--y or interleukin-4 by

Al LI M expressing cells through binding to AILIM 25 The anti bodies of the
present invention can be natural antibodi es obtained by inmunizing manmal s

'such as a#lded Bahs,BREVEL,€GES50, Goh NEROR G983 AN éaPP(%éﬁd Wi %Qt%ﬁg#e
ITs, etc.) ‘expr ss?r%b
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‘rat, haHBPeRrCgfebwbin pegyvorhairdbbaveithe samainkandngkels RXAPDLRed Whbhean
antigen nmentigne ' F ' juvant. if necessary. 10. A
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' The “"antibody” of the present invention can be a polyiﬁlonal
antibody (antiserum) or a monoclonal antibody against mammalian ATLIM
(particularly preferably human AILIM) defined above, and preferabiy

20 a monoclonal antibody. |

Specifically, the antibody is an antibody having an activity
to inhibit proliferation of AILIM-expressing cells by binding to AILIM,
Oor to inhibit production of interferon-y oi:' in:t'erléukin'-tl by
AILIM-expressing cells through binding to ATLIM.

25 The antibodies of the present invention can be- nattlral
antibodies obtained by immunizing mammals such as mice, rats, hamsters,
guinea pigs, and rabbits with an antigen such as cells (natural cells,
cell lines, tumor cells, etc.) expressing AILIM of the present

. invention, transformants prepared using recombinant DNA technology

30 so as to. overexpress AILIM on the surface thereof, polypeptides
constituting AILIM, or the above-mentioned fusion polypeptides
comprising the ATLIM polypeptide or the extracéllular region of AILIM.V

The antiquies of thé present inventibn 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




- showi ng a specific afflnlty to the antigen used for h manmal
.are screened. Specifically, a nonoclonal antibody cannnégﬁé Hﬁgg

follows. |Inmunizations are perfornmed by injecting or inplanting once or
several 20 tines an antigen nentioned ove as an i munogen, if necessary,
~with Freund's adjuvant, subcutaneously, 7intranmuscularly, intravenously,
‘through the footpad, or intraperitoneally. into a non-human mamal ,
specifically a nouse, rat, hanster, guinea pig, or rabbit, preferably a
nouse, rat, or hamster (including a transgenic animal generated 25 so as to
pr oducezattmibbedi es derived from anot her ani nmal such as a transgenic nouse:
,. I muni zations are

produci ng hunmgn_an y ned .bel ow). Usual |
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Specifically, a2 monoclonal antibody can be pAroduced as follows.
Immunizationsareperformedbyiﬁjectingorimplantingonceorseveral

20 ~ times an antigen mentioned above as an immunogén, if necessary, with
Freund’s adjuvant, subcutaneocusly, intramuscularly, intravenously,
through the footpad, or intraperitoneally. into a non-human mammal,
specifically a mouse, rat, hamster, guinea pig, or rabbit, preferably

a mouse, rat, or hamster (including a transgeniblanimal generated
25 so0 as to produce antibodies derived from another animal such as a .
transgenlcnmusepmodu01nghumanantlbodynentlonedbelow) Usually,
immunizations are performed once to four times every one o fourteen
days after the first immunization. Antibody~producing cells are

. obtained from the mammal so immunized in about one to five days after
30 the last.immunizétion. The frequency and interval of immunizations
can be appropriately arranged depending on, for example, the property

of the immunogen used.

_ Hybridomas that secrete a monoclonal antibody can be prepared

by the method of Koéhler and Milstein (Nature, Vol.256, pp.485-497

35 (1275)), or by a modified method thereof. Namely, hybridomas are

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




15 i nmuni zati on mentioned above, for exanple, by an enz%gmbﬁf(%ay

- such as. RIA and ELI SA. Mnoclonal antibodi es can be pr

hybri domas by cultivating the hybridomas in vitro or in vivo such as in-
the ascites fluid of a nouse, rat, guig a pig, hanmster, or :.rabbit, ‘
preferably 20 a nouse or rat, nore preferably nouse, and isolating the

anti bodies fromthe resulting culture supernatant or ascites fluid of a
manmal . Cul tivating hybridomas in vitro can be performed depending on, e .
g . ., the property of cells to be cultured, the object of the study, and
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Monoclonal antibodies can be produced from hybridomas by
cultivating the hybridomas in vitro or in vivo such as in the ascites
fluid of a mouse, rat, guinea'pig,_hamster, or rabbit, preferably

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

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

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

25 nutrient media or any nutrient media derived from known basal media

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

Examples of basal media are low calcium concentration media such

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

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

35 Monoclonal antibodies can be isolated and pufified from the

culture supernatant or ascites fluid mentioned above by saturated




chi meric nonocl onal anti body can be that of human i nmunqgl obul in
bel onging to any isotype. Preferably, it is a constant &géfaﬁmﬁ?rﬁiﬁan

I gG A chinmeric nonocl onal antibody can be produced, for exanple, as
follows. Needless to say, the producti%g method is not limted thereto. 20
A mouse/ human chi neri ¢ nonocl onal antibody can be prepared, referring to
Experinental Medicine: SUPPLEMENT, Vol.1l.6, No.10 (1988) ; and Exam ned
Publ i shed Japanese Patent Application No. (JP-B) Hei 3-73280. Nanely, it
can be prepared by operably inserting the CH gene (C gene encoding the

‘const antmmegian @h1Haebaphk bt Al fr s
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A chimeric monoclonal antibody can be produced, for example,

as follows. Needless to say, the production method is not limited
thereto.
20 A mouse/human chimeric monoclonal antibody can be prepared,
' referring to Experimental Medicine: SUPPLEMENT, Vol.l.6, No.10
(1988) ; and Examined Published Japanese Patent Application No. (JP-B)
.Hei 3-73280. Namely, it can be prepared by operably inserting the
Cy gene (C gene encoding the constant region of H chain) obtained from
25 a DNA encoding human immunoglobulin downstream of active Vy genes -
(.rearranged VDJ gene encoding the variable region of H 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 ffom a DNA
30 encoding human immunoglobulin downstream of :active Vi - genes
| {(rearranged VJ géne encoding the variable region of L chain) obtained
from a DNA encoding a mouse monoclonal antibody isclated from
hybridoma, into the same vector or a different vector in an
expressible manner, followed by transforming host cells with the
35 expression vector, and then by cultivating the transformants.

Specifically, DNAs are first extracted from mouse monoclonal




. The filter obtained is treated with a prehybridization solution in a
ngsti c bag at 65C for 3 to 4 hours. 15 Next, 32P-Iabel QJ%P%@eDﬁW?ngza
hybridi zation solution are added to the bag and reacted at 65C a 'Outé 2 1t
hours. After hybridization, the fil terébs_ washed under -an appr OgrSIC/aO 5
concentration, reaction tenperature, an time (for exanple, 2x et Co _
'SDS, roomtenperature, 10 m nutes) . The filter is put into 20 a E asft r
bag’with a smal | volune of 2x SSC and subjected to autoradiography a deL
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- human 5 Qél ne and human CK gene, respectively, . 8 ;
. advant ag8 'o?ﬁf% Thigh %ﬁdi“@@&l%émﬁé@@dth’eth@cpeehyld_eirseﬁluem&%onutFiB%l I
‘nouse - immanpdhebidivagene egvd e RuRBN4i gEYnQgl obulin gene. Specifically,

b . . i sol at od
' . PrkSi uman CK gene and an “énhancer region are iso
Fram hman Yo aL T30 AR DAGh gervbrm bbb ciGes lon Vil oh6 aye

pp. 1157added (197@)9 , bhar #xanpbactlal Ngk agdokb JHpdl 1],BanHl fr agg%gterof .
cl one I%ﬁicﬁféaq:cionl\,lat JcheA%%_q'ter is washed under an appropriate salt

concentration, reaction temperature, and time (for example, 2x

. SSC/O.l% 5D8, room temperature, 10 minutes) . The filter is put into
20 a plastic bag with a small volume of 2x S§SC and subjected to
autoradiography after the bag is sealed. ,

- Rearranged VDJ gene and vJ gene encoding H chain and L chain
of a mouse monoclonal antibody are identified by Southern blotting
mentioned above. The region compris ing the identified DNA fragment

25 is fractioned by sucrose density gradient centrifugatioﬁ and inserted
into a phage vector (forrexample, Charon 4A, Charon 28, AEMBL3, and
AEMBL4). E. coli (for example LE392 and NM539) is transformed with
the phage vector to generate a genomic library. The genomic library
is screened by a plague hybridization technique such as the

30 Benton-Davis method (Science, Vol.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 restfiction map and determining the nucleotide: sequence ofl the
Clones obtained, it is confirmed whether genes comprising the desired,
- 35 rearranged Vy (VDJ) gene' or Vi, (VJ) gene have been obtained.

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




Sci . USA, Vol .75, pp.4709-4713 (1978)) and a 6.8 kb EcoRl fragnent of

clone MEP10 (Proc. Natl. Acad. Sci. USA, Vol. 78, pp. 474 4#8‘?4&%@90% as
_probes. In addition, for exanple, after human fetal hepatocyte 15 DNA is
digested with-Hndlll and fractioned b¥ agarose gel electrophoresis, a 5.9
kb fragnent is inserted into X788 and Ren human Cyl gene is isolated with
t he probes nentioned above. Using nouse VH gene, nouse VL gene, human CH
gene, and human CL gene so obtained, and taking the pronoter region and
enhancer region 20 into consideration, human CH gene is inserted
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regi ontriogene is isolated with the probes mentioned above.
Using mouse Vy gene, mouse Vi gene, human Cuy gene, and human Cp
..- 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 Cp gene 1is inserted downstream mouse Vi gene into an
expression vector such as pSV2gpt or pSV2neo with appropriate
-rest_:ricti.on enzymes and DNA ligase by the usual met‘hod. In this case,
chimeric genes of mouse Vg gene/human Cy gene and mouse Vi gene/human
25 Cp gene can be respectively inserted into the same expression vectbr
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 DEARE-dextran method, calcium phosphate method, or electroporation
- method. The transformants are screened by cultivating in media
containing a drug corresponding to the drug resistance gene inserted
intotheexpressionvectorand,then,cellsproducingdesiredchimeric
monoclonal antibodies are obtained.
35 Desired chimeric monoclonal antibodies are obtained from the

culture supernatant of antibody-producing cells thus . screened.




-region deriyed from hunman_i hn&%ofulég has an am no acid sequence uri que
to each"1'Sotype” stith & nl%@n?}‘l% 01yt t}}eg(%?mﬂlﬂﬁ)l}tal@l\’ﬂﬁf{fg},e%}né{nd -

human- . deri ved i mmunogl obulin. The conpl-enentarity-determning. regions of
the hypervariable region exists in the hypervariable rgdi%ﬁtf?’}?efg@S
variable region of an antibody and neans three regi ons which directly and
conpl ementary 15 binds to an antigen (% nmpl ement arity-determ ning residues,
CDR1, CDR2,. and CDR3) The franmework régi ons of the variable region nean
four conparatively conserved regions |ying upstream downstream or

bet ween the three conpl enentarity-determining regions (framework region,

"FR1, FR2, FR3, and FR4). 20 In other words, a hunmani zed nonocl onal anti body

means that i nrhahitnhea izddecheel ens1exeepiod, q@dﬁ-%r}a%ehh&nwﬂ%(gypi dde
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| gE.5 Theegboss antfr eghen akparvhuiapléed regreal onak aptihedy i B ihe pHgsent
i nventiqQn n b hat _from human i munogl obulin bel onging to any isotype.
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particu ly Li i zed o onal antj body .can be produced, for
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' 35t herelve FrEpewexany g, ores o Eddrbvaaib heiregt sac MoRGLOA A mmanbigledy1 24,
Se nb 2 rive .0 se_nonog¢l qnal anti body can be_ prepared by
R R e W e e

genetic. engineering, refer

{I nt er natWorratdRubre € atirmmqglpb)imNo. Hei 4- 506458 and JP-A Sho 62- 296890.

Namely, at | .¢haj .gene and. at e 5.one nouse |
charn’ CoR gendte c2RBICBRSRALEDBLR EH SN, BRI e SgenaVBfaTResFale
f rom hyHRr9dohes istedasi hige noser vionicd) lenale gdotni bodyhe andi dninmrediohabn .

al n gene
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nmouse H chain mentioned a

‘whéPe rRigibnteddeptt Hipmd corpd PRt DRty ~determining residues, CDR1, CDR2,.

and CDR3). The framework regions of the variable region mean four
comparatively conserved regions lying upstream, downstream, or
between the three complementarity-determining regions (framework
7 region, FR1, FR2, FR3, and FR4). | |
20 In other words, a humanized monocleonal antibody'means that in'
which all the regions except a portion or the whole of the
complementarity-determining regions of the hypervariable region of
a non-human mammal-derived monoclonal antibody have been replaced -
with their corresponding regions derived from a human immunoglobulin.
25 The constant region derived from human immunoglobulin ﬁas‘an
amino acid sequence unique to each isotype such as IgG (IgGl, IgG2,
- 1gG3, IgG4), IgM, IgA, IgD, and IgE. The constant region of a
humanized monoclonal antibody in the present invention can be that
_ .from_human immunoglobulin belqnging to any isotype. Preferably, it
30 is a constant region of human IgG. The Fframework regions of the
-constant  region derived from human immunoglobulin are not
o particularly limited.
A humanized monoclonal antibody can be produced, for example,
as follows. Needless to say, the production method is not liﬁited
35  thereto.

For example, a recombinant humanized monoclonal antibody




rresponding to nouse L chain CDR nmentioned above ar sol ated from
'ﬁgn;g innEnoglogulin genes. The nouse H chain CDR gene @?fkﬁﬁﬁﬂtﬁgxﬁunan H
chain gene (s) so isolated are operably inserted into an appropriate
vector so that they can be expressed. Simlarly, the nouse L chain CDR
gene (s) and 15 the human L chain gene (S) are operably inserted into
another appropriate vector so that they can be expressed, Alternatively,
the nouse H chain CDR gene(s)/human H. chain gene(s) and nouse L chain
~ CDR gene (s) /hunman L chain gene.(s) can be operably inserted into the
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tr epnic gow or pig.can also be applie I . {
(A@T%F?, in%g%%rﬂ.a%hg g%b&rlé&s?%%eﬁ%br fitén ePeuabnt iibsdyteas Used iancther
pr esentappropri_ate vector so that they can be expressed. Alternatively, the

mouse H chain CDR gene(s)/human H chain gene (s} and mouse L chain
CDR gene(s) /human L chain gene(s) can be operably inserted into the
same expression vector in an expressible manner. Host cells are
20 transformed with the expression vector thus prepared to obtain
transformants producing humanized monoclonal antibody. By
cultivating the transformants, a desired humanized monoclonal
antibody is obtained from the culture supernatant.
The “human monoclonal antibody” is an immunoglobulin in which
. 25 the entire regions comprising the variable and constant region of .
H chain, and the variable and constant region4ofIJchain.constituting
the immunoglobulin are derived from genes encoding human
immunoglobulin..
The human antibody (preferably human monoclonal antibody) can
30 be produced by well known methods, for example, in the same way as
. the production method of polyclonal or monoclonal antibodies
mentionedrabove by immunizing, with an antigen, a Lransgenic.animal
prepared by integrating at least a human immunoglobulin gene into
the gene locus of a non-human mammal such as a mouse.
35 For example, a transgenic mouse producing human antibodies is

preparedinfthen@thodsdescribedjleatuneGenetios,Vbl,?,pp,lB—Zl




invention neans a partial region of a nonoclonal anti bo\cri)éﬁas nt‘jFoned 10
above. It specifically. nmeans F(ab')2, Fab', -Fab, Fv ( gismder ¥ ment
of .anti body), sFv, dsFv (disulfide stabilized Fv), or dAb (single donain
anti body) (Exp. Opin. Ther. Patents, Volg 6, No.5, pp.441-456 (1996)).
"F(ab')2" and "Fab'" can be produced by treating i mmunoglobulin 15
(monocl onal antibody) with a protease such as pepsin and papain, and neans
- an anti body fragnent generated by digesting the i munoglobulin near the
di sul fide bonds in the hinge regions existing between each of the two H

chai ns. {F8P4exarjdteirepapanatttsavesnl gG upshl eam- 066t hg ggtiysul fphdgabepds in
t he chains to generate

hi nge LONS. . exi.st.ing, t . each of the 20 two H
t Wo homgﬁl 8ggg§9én‘{§§&§d§/{e%%ag$r‘%n 5 ’Iﬁ%e&hsc%ﬁ’fl%etﬁ]é)i"ﬁ;'CBPrpé)g"é%lO ofL ) L
chai n vEPPAKPE58gi Bafuramd Cbl (36&habm. 8 TOMES AN YRYI OMnd N w@n N3 Chaisn
fragmeng_ggpposed of VH (H chain variable region) and CHyl (yl region in
the constant region of H chain) are connected at their C term nal regions

through a di sti fadbithond. @P5ceReaoitlof dauctidpsel homagees @Y idredyicfinggaent s
is call i [ - I downstream of the disulfide bonds
~“in the ﬁ%g@b?%léfﬁﬁg s e&?éstsflp rifgtl Og[g;é\%%eﬁ&ggcﬁ%g? ‘%ﬁ%ﬂ%%ﬂ% cHAT f° Pd9gERBr at e
~an antidb¥y be rampeird s(Nigttdly Jairegere t an tsha 4 r@grant, iimashiych the two
. above-nentio : i@ C h i reqgion. This 30 antibody
“fragnent is cmg% EgBE\(%g%&)S% T %E%Qgr%sgﬁo%%?iggﬁ%wﬁ%[ Vo6 théhePESERALI
tract", NVepist¢bnArEStd RAF i annsaipn o frdnd nocbead L iamtubiody"a ©fehbidned

i nyent i ovar e ysed ; : same pi n A preferred exanple .
of a "dj sease accomﬁg%g?ﬁgaggﬁo'?ﬁﬁéSEQ?PTTTEH tgg%lf’t%gbi’nt ‘ét'i(?ﬁﬁF;f‘]Pg‘Et."
“of thi st &f Reyibedih . BRFI adfEY of i polel dalisessid. ioredarval,i oendaly

al | er gygs @igISeptaibal R00%R% A (e85 eSeht At i ¥ efxapRi g, ol anor! ol grmmtory

- bowel disease" of this invention iIs colitis (especially U ceratfiv fitis
- (UQ)) &P Glorirs di%9&dde (CD), each having, for exanple, the following
characteri st Mggaps ) Lnfadnammiery Lowsk disgasesy (! | ified into
_ coi' tis, (especially ulcerative coliti SP and Cro r#i?a&:ﬁgl«%aglgmﬁq'ﬁgg%bufm

di $Base Eaﬁ’é‘ﬁﬁ énaé}%%b WG gverPEeasamiclr escpaps deratd pepbén, and

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

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

A preferred example of a “disease accompanying abnormal

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

inflammatoryrbowel disease or an alimentary allergy.




nt ract abl e chronlc i nflammatory di seases that repeat rem ssion and
Legurrence and, havi ng unknown causes. 10 Crohn's di seadd Segtembe?@dSase in-
‘which chronic granulonatous inflammations and ul cers occur in the entire -
di.gestive tract from the esophagus to e anus, mainly in the - _

smal | -intestine and | arge intestine, owi ng synptons such as abdoni nal
pain, diarrhea, fever, abnornelities of the anus including henorrhoids,
‘and/ or a decrease 15 in body weight. Histologically, a heavy infiltration
of |ynphocytes and non-caseous epithelioid granul oma are observed,
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met hod
abnormal reaction of T cells and antigen- presentlng cells.

Colitis (especially ulcerative  colitis) is a chronic
inflammationthatdévelopslocallyijlthelargeintestine. It mainly

20 affects the mucous membrane and forms sores and ulcerations.
Histologiéally, a2 significant infiltration of lymphocytes, plasma
cells, macrophage, and mast cells are observed in fhe mucous membrane

and lamina propria mucosae, and cryptic ulcérs accompanying an
infiltrationofneutrophilsandacﬁﬁappearanceofgobletcellsoccur.

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

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

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

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




-conprises -one or nore active ingredients. The dosage can vary dependi ng on.
the age, sex, weight, and synptons of a patient, ef f ect?’ d*?g : ggﬁﬁ,

adm nistration route, 10 period of treatnent, the kind of active

i ngredi ent (the "substance" according Pg t he present invention; mentioned
above) contained in the pharmaceutical conposition, etc. Usually, the

phar maceutical conposition can be admnistered to an adult in a dose of 10
g to 1000 ng (or 10 ug to 500 ng) per one adm nistration. Depending on 15
various conditions, a dosage |less than that nentioned above may be
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‘suspen§¥%ﬁ?r4%ng(Qﬁﬂ@ﬂaa@re§EnthéHWﬁPé@pﬂGnmeahlbaedtebDbEzedohyainbﬁrahlon

with aijﬂﬁ%%oﬂd%éédﬂfﬂéﬂ“&&ﬂﬂdé@iuo%y ol ngUngfg%ertﬁg gﬁ%r gXthc%l

- Sept enber 5 29 irradiation. The i|njection can produ 'AShc
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sufficient in some cases and a dosage more than that mentioned above
may be necessary in others.
In the case of an injection, it can be produced by dlSSOlVlng
orsuspendlngeulantlbodyleanon toxic, pharmaceutically acceptable
20  carrier such as physiological saline or commercially available
distilledwaterforinjectionadjustingtheconcentrationjlltherange
of 0.1 ug antibody/ml carrier to 10 mg antibody/ml carrier. The
injection thus produced can be administered to a human patient in
‘need of treatment in the dose range of 1 pg to 100 mg/kg body weight,
25 preferably in the range of 50 ug to SO.mg/kg body weighf, 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, intraperitonedl injection, or sﬁch, preferably
30 intravenous injection. ' ' _
The injection can also be prepared into a non-aqueous diluent
(for example, propylene glycol, polyethylene glycol, vegetable o0il
such as olive o0il, and alcchol such as ethanol), suspension, or
emulsion.
35 The injection can be sterilized by filtration with a

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




di seases that may be caused by abnormal immunity of theagl %Ppstlbgal tract,
nore specifically, inflanmatory bowel. diseases (especi 7| 3ppteghshal

di sease and colitis (especially ulcerative colitis)) and alinmentary

al l'ergi es can be suppressed, prevented, §nd/ or treated. 10 Furthernore, by
usi ng the pharmaceutical conposition of“This inventi on, it-is possible -to
enhance the therapeutic effect of existing pharmaceuti cal agents that- are.
prescribed for the treatnent of such inflammatory di seases. 15 Bri ef
Description of the Drawings Fig. 1 shows the suppressive effect of an
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prqgrlqgfief Description of the Drawings

Fig. 1 shows the suppressive effect of an anti-AILIM antibédy
on the onset of an inflammatory bowel disease when the antibody is
continuously administgred {before the onset or after disease
progression), and the therapeutic effect on the inflammatory bowel

20 disease by the administration of the anti-AILIM antibody, determined
using weight loss, which is a characteristic of colitis, as an index.

Fig. 2 is a photograph showing the state of the large intestine
'ofnormalmlcethathavenotdevelopedtheJnflammatoryboweldlsease,
that of mlce affected by the lnflammatory bowel disease, and that

25 of mice in which the onset of the inflammatory bowel disease is found
to be suppressed by the administration of the ahti—AILIM antibody,
respectively.

Fig. 3 shows the suppressive effect of the anti- —AILIM antibody
on the onset of the lnflammatory bowel disease when the antibody is

_'30 continuously administered, as determined using weight loss, which
is a characteristic of- ceolitis, as an index.
®: negative control antibody (n=20)
O: anti~AILIM/ICOS antibody (n=20)
[J: anti-B7RP-1 antibody (n=7)
© 35 : M : administration of negative control antibody to a BALB/c
' scid/scid mouse to which CD4"CD45RB™ T cells have been introduced




Fig. 6 shows the degree. of apoptosis of cells in colon tissues. Sg'a/l 7
shows the therapeutic effect of the administration of tXHeegkmb epPQq

anti body (adm nistration after disease progression) on. the inflamatory
bowel disease, as determ ned using meigg; | oss, which 10 Is a
~characteristic of colitis, as an index 0: negative control antibody O:
anti-AlILIMICOS 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 colonic nucosal |ayer (lamna propria). Fig. 10
shows t hessepresstpe @4t Bf Tt hel¢enthrugusly adninistered anti-AlLIM

© .antibody on t onget, of the i nfl ammat bowel di sease, as determ ned
usi ng wei ght }f:ljs'a E trh &%rec%aqgc%/ee‘f’?%]ﬁié VF ottty exEranpechde.

L negahi390¢oglcal au@r@wdy (n 7) 0: anti-AlLIMICOS antlbody (n=7) Fig.
11 shows the colitis expressed.as . histol ogical
-scores. 25 FIPE@ gﬁ ﬁ%§§%¥he nu gﬁh%EAQeig atharHiAtirrted BES ihe

t he <ol @ﬂl@nmc@sadasehhybayﬂ ahiemalrm cgnfogaz)a.a)Best Mode for Carrying out the

I'nvention Fbrﬁiiangﬁ%§gq§Fpagagg% i{g&gth%gl%§ g ifi ggb% |IIusE%%%ed :

30 with referente to
limted theretig- [15&@quetmp Therapenapeutffeet febition blidis rdt i@nmeuse

.colitis I ired < L c scid/scid mice, severely
'|nnunod%@?gﬁgﬁtiﬁFggaﬁ%iggaeig&éﬁﬁg Q?Lﬁﬁ éis%?ﬂefgﬁ§F§§Sl€EEﬂn
“Japan) th%ﬁéfﬂréﬁmltOBAm“@lnﬁit@eéwe8a\mm¢semﬂudlertahe$ng Welifch L) Bpan) wWeEs

used. <ils 2y Brepatadian of &y1éyﬁ LIM nocl onal antibody The

_ preparation was done as fol |ng t encoding the full length
-am no acid séﬂueﬁ@gabiveth@npr@bl@uSiWodgported nouse AILIM (Int. I munol.,

2-Vb|-12, No. 1,O): anti-aILim/icos antibody
Fig. 8 shows the degree of severity of colitis expreéessed 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 welght loss, which is a
20 .characteristic of colitis, as an index.
®: negative control antibody (n=7)
O: anti-AILIM/ICOS antibody (n=7)
Fig. 11 shows the degree of severity of colitis expressed as
histological scores.
25 Fig. 12 shows the number of CD4" cells that 1nf11trated into

the colonic mucosal layer (lamina propria).

Best Mode for Carrying out the Invention

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

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

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




. 51-55, 2000), a transforned cell expressing nouse AlLI

7 .gccordi ng to )standard nmet hods using genetic reconbinati oﬂt}?%ifﬁlﬁ) g@@ﬁe The

-transforned cell was honpbgeni zed and ultra-centrifuged 10 (100, 000x g),
and the centrifuged residue containingiihe cell membrane fraction was
collected and suspended in PBS.- The obtained cell nenbrane fraction was
i njected together with conplete Freund's adjuvant int o the foot pad of a
Wstar rat for the initial imunization (day 0) In addition, the cell
menbrane_fraction was adm nistered 15 as an antigen into the foot pad with
i nt er vaPsd fsmadeys ;7CLBAYaRAN) ;apadddeyrn2E. BEWB/ dayiscafbes wdwks bhdlmales :

I Muni.z n pde |s were collected. The | ynph node cells and
nouse @%anga%%HFQW%AI u%%&%No B0113; Res. Disclosure, Vol.. 217, p. 155,

1982) wéil 82 keepaprhlion 10? 220 ANt Doneing: sA Hiohochamat lantd badyitpaduci ng
hybri doma wasrips %ppéig&g)ylgrysv;argg &A}Fe cel If%ll.jﬁ}%gl pol yet hyl ene gl ycol 4000

(Boehri nger Mannhei n fusing agent doma sel ection was

per forned by Q:'iﬂrt%rtlhﬁgCPNA %PCFWIUESZ)M@ firhy WSRO amediounr (4] $ exquemt ) of
contai ning 308 {eksly ROV NS GRAB AN T NOREET 1 BR 1The JJjuaresgen

|nten5|t| f cel I s stained by reacting the culture supier nat ant’s of éach
hybri dofa fm%} £HE0%Apsyer At P BRed celdconpr ermingmavec AL M exp pespangd

(Coppursek e oo et WS, P UL Wb
f

reactivity o Sffcﬂﬁ%qcbrfé? ]an‘t’i*%oBP@QQEEééa@eéﬂFin ulirg acglentgreé fuged

er na{ e, a0 biié dorR ragaigBatr JBUSE: Abhl M nASgd HetsM y&nal
ﬁt;g“rggt s that gﬁhggl%ﬁd nonogl ongl arntl bodi es hav?ng react %Jv% {neﬁ‘%o%a ds

ouse l%r‘& DOTEIned-e®nangs StsesEdRFh riitd oTRS- vﬁ%enahb@llﬂBZLOCE'll
" This hy@mmm(ﬁﬁﬁct%nt@am?uﬁé&ﬁé& Bo éH@yseu%chao ﬁé‘l %Eéggld'

| CR nu/ nu npuse emal e, weeks o
to LanddhBasE HireR Fmégo%%é¥%%%€Fi%b%%i%faFa%%ﬁGPSWVYWégibémménhéat@ﬂnthe
nouse uthier GanesThesdaditamd, a-har@ea 1 Guaradne ofakdt oathsMEsenALLL My

ot Sadarl grbESHIrEh oS EheaToRF . PoR 8 Lahy i8O8y VR Cel AP oFef er ied 16, as
"anti - ANd NeY528int iThed@ays after the final immunization, lymph node cells
were collected. B
The lymph node cells and mouse myeloma cells PAT (JCR No. B0113;
Res. Disclosure, Vol.217, p.155, 1982) were mixed in a 5:1 ratio,

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

25 The fluorescence intensities of_ cells stained by reacting the .
culture supernatants of each hybridoma with the above-mentioned
recombinant mouse. AILIM-expressing transfected cells and then
reacting them with FITC-labeled anti-rat IgG (Cappel) were measured
using the EPICS-ELITE flow cytometer to confirm the'reactivity of

30 the monoclonal antibodies produced in the culture supernatant of each
hybridoma against mouse AILIM. As a result, several hybridomas that

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

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

ICR nu/nu mouse (female, 7 to 8 weeks old). Ten to twenty days later,
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<1-3> Induction of the inflammatory bowel di sease As described bel ow, an ,
inflammatory bowel disease (colitis) was induced by i nt%%%ﬁﬂﬁ‘?@kj’ré@A%RBhl gh
into a BALB/c scid/scid nouse according to a previously reported nethod.
Acconpanyi ng the onset 10 and progressign of the inflammtory bowel

‘di sease, a significant weight, loss is own to occur 3 to 5 weeks after

the introduction of CD45RBhigh T cells in this inflammtory bowel disease

~model . CD4+ T cells were separated and obtained from nononucl ear cells
“derived from spl eens of healthy BALB/c nice by usi ng a MACS magnetl c 15

separ at &@ﬂa&bﬁﬁbﬁ?" A4 |E;@f%rn@cpto%c):h@‘ &Qué’tﬁ fld 7 G4 A l?L%dy g!ﬂ?’ I\%r 1?0‘r.

speci fical en cells isolated fromthe m ce were culturé

30 min Wlﬁﬁ\éhﬁénﬂfl & e dds irHoRkec B Iad Mamdanocde radt idradypodys mmﬁa,

then, tbpseisehl srwere ﬁ/b@@h%%cqrt%senéb%%lﬁém?és ?n&%‘E&’“ oace@@é‘e“c

purity was

AretB2hEeB6- §R4FuSNTGPRIM o B eF?fwftﬁdaﬁOaratSl “housie- AQDMEM

confir

'antiﬂnodantiﬁb@y‘s Phar M ngen) | abel'ed with ghyCOﬁr]}/f hrin (PE), and an |
canti - nt b (16A; _.PharM ngen) | abeled wt uorescein
i sot hlcnggm L & '%éf ofh M%W%W%s@%% HAES 3fant age (Bect on

Di cki nson), 2&s dﬂdcfrliaétﬂm&ﬂa | BhOinff 1GR3 J18VHHPe & d’ﬂ%%&ﬁ%@@ ) Qfas

5RB'9h). and T cells | ow expressi on of
(CDi5h ﬂ%@o?ﬁ%% tPnat RAIEM B/ ecédi arsdi aavisee,

t he obta¢oedd Gy 3RBhi ghreVicrlslly ¢8pot@bdcrbtrbd00 A&c?)dgn@ln%‘z{cf the onset
mce --
e Il PelLy (el o, S Heg SO SELE DU

~ tabove- qulmekbﬂilﬁ nirgsirt d:mmaﬁurCDﬁﬁBE?ﬂélakE ?@g:'e% f&%%%%?&dd}&%:gt%@tkced
I The.anti - i
s U et e Boin Bl a1l et et ST

i ntroduct i on Cof *OD4SRBE ‘gélré' se@@lﬂa&e@fanstok?tdmmacstf/ahlrﬂjkﬁonugu_@bﬁ g%-'}-%@'f ter
cont i nyQUS; of 3t s/ wee ou e
negati ve co‘ynetcf\g? %ggﬁgg(&a &éggsgg%/ci‘@(?eg})%ﬁsb?g ?D%C%\Bégnetlc
adAPni stsEraadh iy a]ﬂ@temdrﬂbdltleymmﬁm@tm}eWtafareranthleCDﬁ A it THEHAE t LQ'MQ)f
CD45RB?'MCQ:I?3 ;pgéuﬁcéfﬂgg sﬁ‘fggrpl %tlrl%t iQQiat dfrom the mice were cultured

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

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

- (FITC), they were sorted using a FACS Vantage (Becton Dickinson),
25 and fractioned into T cells having a high expression of CD45RB .
' (CD4SRB™MI") and T cells-having a low expression of CD45RB (CD45RBM™) | .
Next, in order to induce colitis in the BALB/c scid/sc¢id mice,
the obtained CD4SRB™® T cells (5x 10° cells/200 1L PBS) were
administered intraperitoneally (i.p.) to the mice.
30 <1-4> Administration of the anti-ATLIM antibody -
Each group of the above-mentioned SCID mice to which CD45RRBM%®
T cells had been introduced was treated as follows.
Group 1
The anti-AILIM antibody (250 pg/250 4L PBS) was administered
35 intraperitoneally immediately after the introduction of CD45SRRMR T

cells (first administration), and thereafter continuouslyrevery'week




.thereafter continuously every week at a frequency of 3 times/week

Si mul t aneousl| y, after the 8th week fromimediately afte¥’ $emtembes 2@ uct i on
of CD45RBhlgh T cells (first adm nistration) and onwards, in addition to
~the negative control antibody, the antiyAlLI M antibody 10 (250 gg/ 250 jL
PBS) was intraperitoneally adm nister e& continuously every week at a
simlar frequency. Goup 3 The negative control antibody (rat 1gG Signms,
250 gg/ 250 | PBS) was intraperitoneally adm nistered frominmediately
after the 15 introduction of CD45RBhigh T cells (first administration) and

t her eafhéracﬁnéd;umw;squ evetymaestkedt. a frequency of 3 times/week. The
degree 8r progresm on of the inflammtory bowel disease, and the degree of
t he suppresgl on and treatnment of the onset and progression of the disease

due to the antie Addadiant |cla@mt webelt 20agnal-yzed Ry BG4I gyt #Qﬂ
O l| rmg ?ate yg Zf orgﬁ‘lil e@?%t% ucti'on of

wei ght a r v rom

T cgl | s. %’ﬁe%ggu%%lgrg&% B%n ITHHRET litonﬁ‘?elr]éf oFE‘megéaé@&é’ct%ﬁte% the

EI gﬁw: f | cintrodhedgivn | ofs cam&my‘&?fyl mg.cdes p\rlfggﬁ_ﬁsm Q@nﬂiléhﬁatﬂ&hﬁﬁﬁ%h@ryl
owe rou to i on the negative contro

ant i boggéﬁg%&a%&rﬁc;glosetgrne G @o evei% et Era g%%%‘ll%‘%/@’ who %éﬂj’rﬁ /Weg&s was

. obser vedimnt atrounset abf e nfdhemator deMefr&hsaa&Qdm&Wéﬁt&y the

suppr esgpd- bR ti- | M ant i ont i nuousl

3 g B S, R PR P o LR oeel | <

~adm ni stered rominmredi ately artert
(G oup lfB@dﬁ)Lthntufeth@rreegatrwmeogrcmum etrmwmcqh the NEPRLA VI QAL Bbdy

antihbod ere from medj at e after the introduction of
- CBRent 2T YR Pckey L SR p P B TRERL B G LA RPREPHSHY LY was
“adm ni SEEH Wearkaddi @ @ﬁﬂtldatrhér@@g@nqye control antibody (Goup 35 2), a

si gni figgantp increase (recovery) in body weight was observed from
imedi ately. after the initiation of anti-AlLI Mantibody 27 Septenber 2005

34 admi ni st r &hieonegabdapar ednt ool hengiioogy t orathi G Orﬂl)glrtah,e zsejg@@i/\zao pl

control t kaedyn r i K d a [
%up%?%” Shatipsrane; 1esaadily a1 50 ST UAH litk B0y, pieccine
in

anﬁ¥EQ§ usdien dpged%QﬁSRB 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 degreé of the suppression and treatment of the onset and
progression of the disease due to the anti-AILIM antibody were

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

The results are shown in Fig. 1.

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

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

. 300 1)

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

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

from immediately after the initiation of anti-AILIM antibedy




5 Furthernore, the degree of progression of the Infla%é%t%‘?bg%ﬁbo%nset

di sease, as well as the degree of suppression and treat

and progression of the disease by the anti-AlLIMantibody were analyzed by
collecting the large intestines 6 weeks;after T cell introduction from
sonme mce of Goup | and Goup 3, and examning 10 their state with the
naked eye. As a normal control, a simlar -observation was carried out on
the large intestine collected from BALB/c scid/scid nmouse to which no

C(c) 45RBhigh T cells were introduced and no. antibodies were admi nistered.
The resadménasgrshown, i pofipgred. td5 the aresulic wHMEH WHDP e thegd @ ge

i ntesti kckend eni ng.of the intestinal tract) acconpanyi ng
progresgigtr)l(rhiktt;;L %@rﬁéﬁgpéhg%%\e d1%§§§§§,edaﬁ8eﬁrﬁ &t Hgestbors amwrerds
obser vedGiraupt Bé -gr 8hpreéowhi chihbhennegallilve contibaldy@amiDotuS o cure
admi ni sggrfggmgg%ggpbg&,%myﬁgg o the state of the large intestine of t he

group 20 to which antr - antrbody was adm nistered (Goup 1) was
simidar ‘to tHartigridwec] atige ilapesei né girdgre ssdomalo fortd ol nf Bashdthery
anti - Al phiVkangi bedye was, r gy eal shgnificant|y suppress the onset and
progression of inflanmatory oﬁgl{@? s%a e c Zép(g%%%sjz‘ﬁ'hae? petd @ ect
on i nf| afrkr0P)SHbEId Breeasesian idfethe mhiuse sobiyttitee podeALTrMantZhoeRr 1>

Ani mal sye: i BAL B/ i idnd 7BLL6 scidlscid mice, -
And nor el AR e bE Mo P g Sk EEL S e s e A 2T e 5
used. <PRBEOABEBLPDNEFOBNt PR AN ESe A hfiovimnhal armhtGibody Hgams texmisd ndl LI M

(1 GES), tRe{@NOEL OB t ANtHRO i myuse, B/RP- ich is a_ligand of
mouse AlLIM (I COS) , ltand a gﬁeég%{gi?vé;%font rolaaﬁﬁ%%%%ﬁgr@éﬁoéée& lgf(’f. 5.
'pr oduceP IR HEF el SthPws e fidre thargmtintresitsione AlANIMAtEES from

monoc! asrals Aftsdiense i ATnSERLemb e 200 R038nIBgg @t i- HRuse AIRE-1maacl onal
anti bod s produced in the follow ng nmanner. An rat was i mmini Ze
with re%rb IR TP 9S Yt Edpedefsise B7RP- 1 produced according to

standard pr pqe@rr@%.ultgplag@n s(pjx@!wlr]s i@f E{i@Q ibnmuni zed rat were obtained, and

bylgell-fUSI 'é a result, involution of the large intestine (thickening and
shortening of the intestinal tract) accompanying pfogression of
inflammatory bowel disease, and untreated stools were observed in
the group to which the negative control antibody was administered
(Grbup 3} . However, the state of the large intestine of the group

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

and progression of_inflammatory bowel disease.

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




5wth el-oma cells according to standard procedures, hybridomas were .
producegy Usi ng the culture supernatant of each of the H%@ﬁq%ﬁﬁ¥%zooihe
degree of the binding of anti-nmouse B7RP-1 nonocl onal antibody contained
in the culture supernatant to reconbin cells (NRK cells) that express
nouse B7RP-1 was neasured by EIA, and hybri domas 10 produci ng an anti body
that bind to nouse B7RP-1 were selected. Anti-nouse B7RP-1 nonocl onal

anti body used for the exam nation was prepared -fromthe culture
supernat ant - of the sel ected hybridomas. Furthernore, it was confirned that

the anti- nmoUSEhS7RR:1-monoe |BRE-1 alahbeelylamaén@ﬂb@&vadé BbrtotQiﬁﬂc@al' El}jmﬁ@e
P ondsBLLERNES Mk Ot S R O R R AT G ey o oot sehe
cells thaateeemm mouse BBIRP: Iprdmmdcggf(:sh:ggabt%gttgggt@l?glr@%%%%g%eg\n t2 8
:Dgsgf\%hé} %ll on o coI i RP i Wafsilzléﬁnﬁ? S\}e{)%vﬁgh afﬁeéja(sé‘)“dTﬁé’ F%Ha?ﬁ%’f%@y
bowdl divéehIeyiahia csl\llasaazmmmﬂdg try stmhﬂ@dd(pﬁﬁtﬂ:@%@?}éﬁ%bwbﬁn%ﬁ%ﬁé
Vol 1647 P589554 380 06, BEEERSE T heet Pl L shia 66 Fhe il Spvaen
cells o?hﬁoﬁmee 25f BAlsBd ndice odi agtthacanti Bm-ihad}ﬂdcm MO d By
Tho® Co e S F I ML Q- SLOREEhaL 201 T RAGHRE B a0 4 THRREF Lh
PE- | abetRat aﬁ’tXPrEﬁ*ﬁuS@LGM EHRPbbdwa(SRI\MeészuP@ar Myngm), aadda hyHriGdnahel ed
antl'O' %@Iﬁ bggy aﬁptq'ﬁodlggk%%\ﬂ TQ %il ’toar}r,go V\BI’ e ﬁ?gég (§:§—‘gte(§}¥ed

CD45RBhi gh. T cell s and S usli ng
-Di cki ns%‘h‘)l MPiES ¢ i 1BRmamenpdenal dnsébody( vekit fe) t/%as dsduicett A was

intra donead A nisd ratian-ofs @%@g@?}! ld's, (5. 10p,cel l.s 200 L
PBS) Pﬁ%% BALB/ c scid/scid mce. rg’heaﬁ Ct% oF G rlﬁ}’g’ &S tis
by the HHEHR9URINR arti Uéaycorrﬁbrwﬁ|tlmu§@eAantMm@®serﬁ)manombmady

i PRS- t 5! B%%g— 1 L .onal
gﬁggbg%%S%gﬁza%g@%Bs‘%%gr&?hﬁabnt r o%%a?ilfr}bd gg&u?)%&l rijs‘;)llch PBS)

THisskqar BY YPﬁPFéB@qutWH% Ble g Flpddgeneyion oF mcpmms A;iémfoéebsr or

7 weeksardld @@ of an immunoglobulin) to recombinant cells that express mouse
B7RP-1. ,
Rat IgG (Sigma} that does not react with mouse AILiM/ICOS or
B7RP-1 was used as the négative control antibody.

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

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

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

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

30 into CD4SRB™I® T cells and CD4SRB*™“ T cells using FACS Vantage (Becton -
Dickinson).

The inflammatory bowel disease (colitis) was induced by
intraperitoneél 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 nug/250 pL




the tinme of introduction (week 0) of CD45RBhigh T .cells to m ce produced
5 as described above in which inflammtory colitis was i drrptsanbeni0he
other hand, to. investigate the therapeutic effect of the anti-ALIMI1COS
ant i body under the state of progressedpflammatory colitis, the '
anti-AlLIMICOS nonocl onal ant| body was adm nistered (at a concentration
of 250 g/ body; 3 tinmes/week; i.p.) under 10 conditions simlar to that

menti oned above from 3 weeks after the introduction of CD45RBhigh T cells
to mice produced as described above in which inflammtory colitis had been

i nducedPBSEy ethaveekd -abliel BYRE-1 Mdredicdi 0N 2@t 1 GRA5RBS o Itgc/‘%'5'05 U3t est
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‘ From the lamina propria (LP) of the large intestine of BALB/c

scid/scid mice to which CD4" CD4SRB™ T cells had been introduced
(adoptive transfer), CD4" cells (LP CD4* T cells) were isolated using
20 theabqve—mentionedMACSnmgneticbeads'7weeksaftertheintroduction
of the T cells. The purity of the isclated LP CD4" T cells was confirmed
to be 95% or more by FACS.
The LP CD4* T cells (1x 10% cells/200 HL PBS; 1 p.) were
;administered to BALB/c scid/scid mice. Next, the antluAILIM/ICOS
25 -antibody (250 ug/250 ML PBS) or the negative control antibody (raﬁ
1gG7 250 pg/250 pL PBS) was administered at a frequency of 3 times
per week to the test mice. Four weeks after the administration of
 LP CD4" T cells, the mice were euthanized, the large 1ntest1nes were
removed and histologically analyzed.
30 <2-6> Hlstologleal examination and immunohistochemical staining
Large intestine tissue samples collected from each of the
aforementioned test animals were immobilized in PBS containing 6%
formalin. Paraffin-immobilized large intestine tissue sections (5
Hm) were stained by hematoxylin and eosin (HE staining). Each of the
35 produced tlssue section specimens was analyzed. The degree of

1nflammatlon(3ftjmalarge intestine was converted to scores according




i mmunohi stochem cal staining analysis were inmobilized. in ound,
frozen in liquid nitrogen, and stored at -80C. Staining 27585‘6’@@%28%)%5%
sections was perfornmed by the avidin-biotin conplex nethod. The tissue
sections (6,nm were incubated with biotinylated anti-nouse AlLIMICOS
nmonocl onal antibody, biotinylated anti-nouse B7RP-1 nonoclonal . anti body,
biotinyl ated anti-nouse CD4 nonocl onal 10 anti body (RWA-5; ratlgQ;

Phar M ngen) , 'bi otinylated anti-nouse F4/80 nonocl onal anti body (rat | g&2;
Phar M n en%l| biotinylated i-sotype--matched control antibody

(Phar M 3 e*ﬁrﬁetlﬂ}%tf?ﬁﬂrét £des aRPEBBEyOkRgY detalctlelP Wit F15-723, 2000) .
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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 déveloped
4 to 7 weeks after the introduction of CD45RBMQhT'cells, and not only
a significant weight loss (Fig. 3), but alsoeaslgnlflcant thlckenlng ‘
of the intestinal wall of the largée intestine accompanled”by:dlarrhea
and inflammation was observed.
35 In the contrel mice, the average value {on week 7) of

histological scores (indicating the severity' of ~ colitis)




| ynphocytes are observed in the |am na propria and subrrucosa and

promi nent epithelial hyperplasia acconpanying a decrease27o$e%‘?§%tfeé1200§:el S
was 5.91.2 (Fig. 4). On the other hand, nmice treated with the '
anti-AlLIMICOS anti body were absol utel y heal thy, and signs of colitis and
thi ckening -of the colonic wall was not3%observed, and wei ght gain was
-Observed over tinme(Fig. 3) Furthernore, the hi stol ogi cal score of the
colonic wall tissue was 0.80.7 in these anti-AILIMICOS 10 ‘anti body-treated
m ce (n=7), and clear norbid changes could not be observed (Fig.. 4). The
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271 Beptvbrlrens2005m38e treated with the anti-AILIM/ICOS antibody, it was
21#3x 10° cells/large intestine (p<0.01) (Fig. 5). |
<2-8-2> Induction of apoptosis in tissue-infiltrating mononuclear
cells by the anti-AILIM/ICOS antibody

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

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




or so after the introduction of CD45R3 high T ceIIs rezfectlvel
‘Therefore, as mentioned above, the adninistration of the/ Sentambsr 2080 | cos

. antibody was initiated 3 weeks after the introduction of the T cells. In
the anti-AlLIMICOS antibody-adni ni st eggd group, a significant inprovenent

in weight |oss was observed (Fig. 7) an di arrhea was not seen.

Hi st ol ogi cal analysis of the colonic tissue sections of mce from each

group showed that granul omatous inflammation, |ynphocytec 10 infiltration,

and thickening of the epitheliumwere significantly reduced in the colonic
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Furthermore, the above-mentioned histological score indicating the °
severity of colitis (the large intestines were collected on week )
was significantly decreased in the group of anti-ATILIM/ICOS
20 antibody-administered mice {1.62+0.81) compared to that of the g:ﬁoup
of negative control antibody-administered mice (control mice;
5.93%£1.23) (p<0.05; Fig. 8). Furthermore, the number of infiltrating
Cp4t T cells (week 7) was significantly decreased in the
antifAILIM/ICOS antibody-administered mice . (5.50+0¢.7x 10° cells)
25- compared to that of the control mice (31.3%7.7x 10° cells) (p<0-.05;
Fig. 9). ‘ _ '
<2-8-4> 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
o anti-AILIM/TICOS antibody.
- 35 In the anti-ATLIM/ICOS antibody- admlnlstered mice, welght loss

(Flg 10) was significantly improved. In addltlon, the histological




40 score indicating the severity of colitis (the large intestines were
collected on week 4; Fig. 11) and infiltration of CD4+ Zetaréemberd0¢he
colonic lamna propria (week 4) (Fig. 12) were also significantly ,
decreased conpared to that of the negative control ~antibody-adm nistered
mce (control mce). Industrial Appli cdfil i ty The. pharnmaceuti cal
conpositions of the present invention (particularly preferably conprising
a substance having an activity 10 to induce cell death, apoptosis, or
depletion of cells that express AILIMICOS) are extrenely useful for '
Suppr esstHe V, i N9 1@ ‘treati ¥ t c ed by . an
abnor mal im"ruj%c'?ly&([)‘%it (gh%i %%g{saﬁ%gl él% réz}gltf,jd%ﬁz%gpéggpﬁﬁygstfﬁggawrﬁ% ory
bowel dfekbeeked (Aspeekat i Ficr-ohh) sand siausiel tarat iool ioffi €04 Llcedriat iveoddid ti s
and 15:suU6Me PAHiRL PR ALY { eS¢ wslhe r i cal . compositi.ons of -
thi's invention can enhance thg‘l’%tﬁg?da)ge&ﬁ% ewgc#@%%%in%ﬁasnﬁ%&yéabﬂot\%d o
di seaseSCERP T mentAFP2 et | erfPes Wheh used i n tdenbi metdadn v t h @xitstdIng

- phasnacgnt i sady-adgam Stdhad @& preserided,fqfy the treatment of such

inflammatory 20 diseases and alinmentary allergies. Furthernore, a

“pharmaceuti cal conposition conprising a human anti body agai nst AlLLI M
‘Wwhi ch i sndwet piderl s B astl iy the pharmaceutical conposition of this

i‘nvention, extrﬁggégguseful as a drug since it does not cause any side

i
effects such 4% aP SUSECEY OB i Af sttdre ngranenbodingenddonyed
from m geadttol dulensy pdefSeptaybebnd0sisy ELANS: dncblses Pin@hldthedy or a

ereof, which binds to AILIM in the manufacture of .a nmedi canent for

o part, t
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d-mmuni tATIOMATE0 S nkestd Nateddlac ise2ul Ter uSepetselidign dr ek €l dy saindi/or

an_ti bopjcyre!as,c__'.fz%1 nmonaocl _onal ant i bodt%;e.0 3. The use of claiml or 2, _V\,her ein

sai d disease 1% AW Sﬁﬂ’gt%‘?}{/ WAUSHis &ysan abnaprafsyinidinidh ghe

wher ei nirgadsd il anmator yndaowedpecifically, inflammatory bowel diseases
' (especially Crohn’s disease and colitis (ulcerative colitié and
15 such) } and_alimentary allergies.

The pharmaceutical compositions of this invention can enhance
the therapeﬁtic:effect on inflammatory bowel diéeases and alimentary
allergies when used in combination with existing pharmaceutical
_agents that are prescribed for the treatment of éuch 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. .




di sease is ulcerative colitis. 5. The use of claim 3, I n sai
i nfl anmat ory bowel- disease is Crohn's di sease. 6. Them{}ge&dj‘fﬁ%?eégmsl or 2,
wherein said disease is alinmentary allergy.

41
CLAIMS

1. Use of an antibody or a part thereof, which binds to -
AILIM, in the manufacture of a medicament for suppressing,
treating, or preventing a disease that accompanies abnormal
immunity of the intestinal tract.

2. The use of claim 1 wherein said antibody is a monoclonal
~antibody.

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

4. The use of claim 3, wherein said inflammatory bowel
disease is ulcerative colitis.

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

6. Theuseofclaimlor 2, whercinsaiddisease isalimentary

allergy.






