1 DESCRI PTI ON GRAFT REJECTI ON SUPPRESSORS 3 0 AU6 2005 Technical Field 5 The
present invention relates to pharmaceutical conpositions conpri ing fm
substance having an activity to nDduIﬂte-the bi ol ogi cal activitsuo UG HB
"activation inducible | ynphocyte i nmunonodul atory nolecule” (AILIM (also
known as "inducible costimulator" (1C0OS)), especially the signal
transduction nediated by AILIM 10 Specifically, the present invention

rel ates to pharnaceutical conpositions conprising a substance having an
activity to nodulate (for exarrp]IJ sc.fplhb;é)ﬁ) the proliferation of

Al LI Mexpressing cells or nodulate or “exanple, inhibit) the production of
a cytokine (for exanpl eGRRATeREZEOTNIQN SVPPREBBOBEKI n-4) by _

Al LI M expressing cells. 15 More specifically, the present invention rel ates
to (1) pharmaceutical conmpositions for inhibition, treatnent, or prevention
of gra@ecthnérettFdmld(i nmmunol ogi cal rejection) acconpanying the

transpl antation of an organ, a portiqn thereof, or a_ tissue; and.(2
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15 More specifically, the present invention relates to (1)

pPharmaceutical compositions for inhibition, treatment, or prevention
of graft rejection .(immunologicel rejection) aecompanying the
transplantation of an organ, a portion thereof, or a tissue; and (2)
pharmaceutical compositions for enhancing the inhibitory,
20 therapeutic, or preventive effect of immunosuppressive agents on
graft rejection (immunological rejection) accompanying the

transplantation of an organ, a portion thereof, or a tissue.

Background Art

25 Due to the recent revision of laws on organ transplantation,
a few organ transplants from brain dead patients have been performed

in Japan. In one case, seven patients received such benefits from

.one donor. Hereafter, organ transplantations are expected to
increase. :
30 On the other hand, Japanese patients affected by severe

cardiovascular diseases, such as, hepatic diseases (acute hepatic
failure, hepatic cirrhosis, etc.), cardiac diseases (severe heart
failure, cardiomyopathy, cardiac hypertrophy, etc.), renal diseases
(renal failure, chronic glomerulonephritis, diabetic nephropathy,
35 pyelonephritis, etc.), pulmonary diseases (pulmonary dysfunction of

both lungs, etc.), and pancreatic diseases (treatment of diabetic
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patients), for whomorgan transplantation is vital for therapy,ﬂﬁ
estimated to increase each year by about 600 heart patients, ab U@ZU&)O

| iver patients, and about 500 lung patients. While the | egal aspect is

bei ng devel oped, the | ack of transBI antable organs is also 5 a real problem
that exists at the nonent. Simlarly, the lack of organs is a serious
problemalso in the United States, which is an advanced nation in terns of
transplantation. In the United States, approximtely 4,300 people (1999)

are_awai ting heart. transplantations_.and approxi e 43. 000 peopl e (1999)
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isotransplantation; (3) allotransplantation, = and (4)
xenotransplantation. _

Autotransplantation refers to the transplantation.of’a;part,of
an individual to-another part of the same individual, and an example
'is the case of treating a burn by grafting one’s own normal skin to
the affected area. '

Isotransplantation is performed between homogeneous animals.
In humans, such a transplantation is performed between monozygotic

twins (for example, transplantation of one of the kidneys or liver

tissues).

Allotransplantation is perfbrmed between two different
individuélshavimgdifferentgeneticbackgrounds,andjjlhumansfsuch
a transplantation is performed between dizygbtic twins or between
individuals who have absolutely no blood relation to each other.

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

As mentioned above, allotransplantations from brain dead
patients are expected to increase due to the development of
legislation relating to organ transplantation. However, in order to

resolve the absolute lack of transplantable organs, various



i nvestigations are now be| ng actively pursued aimng at practical

appl i cati ons of xenotransplantation, nore specifically, the trandpl &t on
of tissues or organs from non-hunan garmals such as pigs to humans. Wile
the issue of the lack of transplantable tissues and organs is expected to
be resol ved by the devel opnent of |laws on brain death and transplantation,-
and by the inprovenent of xenotransplantation techniques, there is another
extrenely large obstacle in treating diseases by allotransplantation and
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rejecfe M nu nunbe [ MUNOSUPPF eSS vel agents that
supprb@@kgh@u@do ABG msemmu dre of thamunoefcorpet emecigilentar e(used to

supprgffoﬁﬁgnsplan_tation .0or xenotransplantation). since .the recipient
recognizés the graft as a foreign substance. The immune responses
that -accompany . this: transplantation can be.:classified :into: (1)
20 - hyper-acute: rejection,  which is a strong rejection occurring
immediately after transplantation; (2) acute rejection, which is
observed within a few months after transplantation; and (3) chronic
rejection observed several months after transplantation.
Furthermore, éltho-ugh cellular immunity due to immﬁnocompetent cells
25 represented by T cells, and humoral immuﬁity due to antibodies occur
in an intricately coordinated manne'r, the main response is by cellular
immunity.
As a result of graft rejection, the graft ultimately becomes
necrotic and falls off. Furthermore, the recipient develops not only
30 severe systemic symptoms such as fever, leukocytosis and fatigue,
but also swelling and tenderness at the transplantation site .
Furthermore, severe complications such as infections may occur.
In particular, when transplanting a xenogenic graft such as that
from a pig, tﬁe serious probletﬁ of hyper-acute rejection occurs
35 whereby the graft is rejected within minutes.

A limited number of immunosuppressive agents that suppress the



i mmunol ogi cal rejection (graft rejection) acconmpanying such

transpl ant ati ons, because the i munol ogi cal rejection caused by
allotransplantation is nmainly due to cellular inmnity. Such 5

i mmunosuppr essi ve agents include cyclosporin (CsA) ; tacrolinus 3QFKERS)
azat hi oprine (AZ); nycophenol ate nofetil (MVF) ; m zoribine (NZ)7J ;

| ef | unom de (LEF) ; adrenocortical steroids (also known as adrenocorti cal
hor nones, corticosteroids, corticoids) such as prednisolon and

met hyl predni sol on; sirolinmus (also known as 10 rapanycin) ; deoxysper gual i n
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cells 35 such as T cells ges peci al T cells) . However, theré are no
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reject] Oncgn the other hand, recently, similarly to CTLA4 and CD28 which
are costimulatory signal-transducing moleculeés, a'molecule called

20 activation inducible lymphocyte immunomodulatory molecule (AILIM;
human, mouse, -and rat; Int. Immﬁnol. , 12¢1), p.51-55, 2000; also
called Inducible co-stimulator (ICOS: human; Nature, 397(6716),
P.263-266, 1999) ; J. Immunol., 166(1), p.1l, 2001; J. Immunol., 165(9),
>.5035, 2000; Biochem. Biophys. Res. Commun., 276(1l), p.335, 2000;

25 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 signal transduction molecule that transduces a second
signal (costimulatory signal) necessary for the activation of
lymphocytes such as T cells, and coupled with the signal, regulates

30 the function of activated lymphocytes such as activated T cells.
Based on the findings from recent studies relating to this
molecule, the AILIM molecule is predicted to be possibly involved

in various diseases (for example, autoimmune diseases, allergies,
and inflammations) caused by the activation of immunocompetent cells’
35 such as T cells (especially T cells). However, there are no reports

whatsoever on the relationship between the functional modulation of



acconpanying tissue or organ transplantation, as well as attenpts to
suppress, treat, or prevent such rejection reactions acconpanying tissue or
organ transplantation by nodul ating the activity of the 5 AIIC_:éS maﬁﬁm Ie
In addi tion, a novel nolecule called B7h, B7RP-1, G50, or

considered to be a ligand interacting with the costlnulatory si gnal
transduction nol ecule AlLIM has been identified very recently (Nature.

Vol . 402, No. 6763, pp.827-832, 1999; Nature. Medicine, Vol.5 10 No. 12,
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progress on the biological functions of theSe novel nolecules,
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activation of lymphocytes such as T cells and the control of the
function of activated T cells, which functions through the interaction -

20 between AILIM (ICOS) and B7RP-1 (B7h, GL50, LICOS).
; “Exhaustive studies are 1n‘progress on the blologlcal functions
of these novel molecules, the requlation of functions of lymphocytes
such as T cells through the third costimulatory signal transduction
by the molecules, and the relationship between the novel signal .

25 transduction and diseases.

Disclosure of the Invention

More specifically, an objective of the present invention is to

provide methods and pharmaceutical agents that suppress, treat, or

30 prevent immunological rejections (graftvrejection) accompanying the
transplantation of a tissue or an orgaﬁ (allotransplantation or
xenoﬁransplantation) by using medical and pharmaceutical techniques

(for example, pharmaceutical agents such as low-molecular weight
'compounds and antibodies) to modulate the biological function of a

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

signal (costimulatory signal) necessary for activating lymphocytes



Anot her objective is to provide nethods for enhancing the suppressive
effect on graft rejection by existing i mMmunosuppressive 5 agents

(cycl osporin, azathioprine, adrenocortical steroids, FK-506, etc¢.) using
such pharmaceutical agents that nogdul ate the biol ogi cal functid AﬂﬁﬁmllM
(for exanple, pharmaceutical agentsS such as | ow nol ecul ar wei ght conpounds
and antibodies). As a result of exhaustive research relating to the

bi ol ogi cal 10 function of nmanmalian Al LIMand a nethod for suppressing

i mrunol ogi cal rejection (graft rejection) , which is a serious problem
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rejection is enhanced by using pharmaceutical agents that modulate
the function of AILIM, and completed thelpresent invention.

20 -+~ 'Apharmaceutical composition'of the present invention is useful
as a pharmaceutical for modulating various reactions in vivo in which
the transduction of a costimulatory signal to AILIM-expressing cells
mediated by AILIM 1is involved (for example, proliferation of
AILIM-expressing cells, production ‘ of cytokine(s) @ by (

25 AILIM-expressing cells, immune cytolysis or apoptosis of
AILIM-expressing cells, and the activity to induce antibody-dependent
cellular cytotoxicity against AILIM-expressing cells), and/or as a
pharmaceutical for preventing the onset and/or progression of various
diseases in which the signal transduction mediated by AILIM is

30 involved, and for the treatment or prophylaxis of the diseases.

Specifically, a pharmaceutical composition of the present
invention can modulate (suppress or promote) the proliferation of
ATLIM-expressing cells, or can modulate (inhibit or promote) the
production of cytokines (for example, interferon Yy, or interleukin

35 4) by AILIM-expressing cells, and can prevent various disease

conditions triggered by various physiological phenomena in which the



The use of a pharnmaceutical conposition of this invention enables the
suppression, prevention, and/or treatnment of 5 imunol ogical rejection
(graft rejection) , which is a serious problemin therapi es where an_organ
(liver, heart, lung, kidney, pancreas; etc.) a portion thereof S bAUBLNY ssue
(such as skin, cornea, and bone) froma donor is transplanted

(all otransplanted or xenotransplanted) to a recipient affected by a severe
cardi ovascul ar di sease. 10 Furthernore, the use of a pharmaceuti cal
conposition of this invention enables the enhancenent of the graft
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t her apf 83" e°§p§ FYFREIPY, © h%a%+%%§n?l h¥8ntions are as follows: 15 (1)
A phar maceurhealhseoios tploartatestipfd ES8bgostiteahi i tHis pieventisy graft

j ecti [ the t | ant at i f , ti th f,
or a PTEEHES saMlF coNPRRF EPOHORONpREERS - SubstARE AT haVies T ot 1 U ty to

medul sieuRdPogh cal ansjduatiion (ghedt aleg@dnioN)L | Whishd sawritaceptosbéh y
accept ab gecarrier. 20 (2) A harggg}euti%al onposi tion for enhancing the
ef f ect"of*€bABOF %?%ei pried&tve "5G&ht 8P 90n < t-ABS¥upBPREEF N
treatgest) a @oryievethéssodf @ aftisehectdoth aeCoRPANYtdighdde and bone)
transplantatjon of an organ, a_portion thereof, or a tissue, said
compoST oRch AR PSP P LEb T o IRy R THAT 57t JoP6 CRONIPLFRTThnal 25
transducki pactipdleatedfbycAbll by andetepbacandcutraealiliyraccepuable carrier.
( The ph mafgutical co}é osition of (a2 . _Wher.ein said i.rpmnosgp ﬁessive
it 1S onBbPIRBIECE ner ettt ¢ g R C8 SEH P S FPOMLLE TP bup» Lo
consi shiragtabnasred il expthees nlashi esmeot bifcahe Sfrerfd dejdatipal-eapprensive
- m zor i hi netang tacrolinus LgFK- 506 A n%cophen%lsatgﬂ.ggf ﬁt;:l tIefI unom de,
“si r ol PROECT RS 5ErGTat TRID >SSHIE CRERAS AR a5t R HRAPRACRTL i cal .
conposiinbanlofyiany eeg¢eotibh) ihos(dh, trehepebantsahdrbpdaespl antation is.
al | otransplﬁnt at ison.c.:tiS %ﬁé The 1,ghar ngcegéi cal\rfc% osi t on Q_I, gglovr}e_of (1)
to (3), whersrn PE dtFandgi-antht i BRCTE" kendFR g‘%f"gntaaru onh 8YAUG 2005
(1® The phariracephiacabceanpesiltcanpediaiyn doe stpptessdn§h)treathierei orsai d
organ_is_the.liver, cheart. ki.dney, |un Qr. p reas, he . phar utical
COﬁpOgFFy ﬁ%épga §agﬁer8 éfff%pogfgf?pghylng %R%_%%ans&l%n%a%len ogagg
' organ, a portion thereof, or a tissue, said composition comprising
a substance having an activity to modulate signal transduction
-mediated by AILIM, and a pharmaceutically acceptable carrier.
20 , (2) A pharmaceutical composition for enhancing the effect of
.one or more immunosuppressive agent (s) on the suppression, treatment,
or prevention of graft rejection accompanying the transplantation
of an organ, a portion thereof, or a tissue, said composition
_ comprising a substance having an activity to modulate signal
25 transduction mediated by AILIM, and a pharmaceutically acceptable
carrier. '
(3) The pharmaceutical composition of (2), wherein said
immunosuppressive agent is one or more therapeutic agent(s) selected
from the group consisting of azathioprine, adrenocortical steroid,
30 cyclbsporin, mizoribine and tacrolimus (FK-506), mycophenolate
mofetil, leflunomide, sirolimus, deoxyspergualin, FTY720, and CTLA4
drug.
(4) The pharmaceutical. composition of any one of (1) to (3),
wherein said transplantation is allotransplantation.
35 .(5) The pharmaceutical -composition of any one of (1) to (3),

wherein said transplantation is xenotransplantation.



wherein said tissue is the skin, cornea, or bone tissue. 5 (8) The

phar maceuti cal conposition of any one of (1) to (7) wherein said substance
is a proteinaceous substance. (9) The pharmaceutical conposition Pf NUB 005
wherein said proteinaceous substance is selected fromgroup consisting of:
a) an antibody that binds to AILIM or a portion of said antibody; 10 b) a
pol ypepti de conprising the whole or a portion of an extracellular region of
AlLIM c) a fusion pol ypeptide conprising the whole or a portion of an

ext racel | (d)arree ghaimalc obithlcM1 @aepble tubel @foén9 Baet ben (9f 8o ¢onst ant
i.on of the | mmunoglobulin_heavy chain.; ‘and, 15 _d) a pol ypeptide that

bi RGNS I CERRR SPhahehARREECUNPRAE - ChAABEY Y bHAG RyBORETBRS(1) o

(7) whergi)n 9l $hsHRSlaNge da3 2oRPRsRRALR BECEAYS onubsranee. +611%) The
pharmaceuti cal conp05|t|on of (10) wherein said non-proteinaceous subst ance

i s BREEe RS2 B THE 1 18R sohthe sFLERP2 200 E OPPRBINEL STHR - present .

si nvent i ongg)armeh denarnedutl dat dldmdienelibnbIfowWnky ondebicni(ng the (v ¢rms and
t he net hods for producing the substances used jin this invention. Her ei n,

t he"R@FPA P nidifl SURTERRCS HurkrPIeERiNyeeRUS r 3¥PFEANCO5 npuse, rat, hanster,

and gui neg)pi @hePr heEfnBEel1818aNUNBSMP &V 1 6AT .0 £ MOWIE, waéraaﬂstgémand
particularly preferred is a human. "AILIM of this invention is an

abPERFRIRBFEPOT SYRTFIRET ohS SF%‘EI%F%qief£%p%6‘&%’ec‘i°?rﬁﬁﬁ5%au1’5tory

Mol ecul e"a pBd LeNWHRE, 8heeldindaUid age v &eﬁllﬂ)ﬁlﬁl BREEld Qﬁ’éiﬂ@d?he
structure and function 30 described in reV| S r%%orts | mmuno

10166(1),. B 12 Pe3dYPeptidemRniprising 9} 08; PEEdR@m °Bi 8Bhys.
ReSer@éTBélmulaﬂﬁeq';ic)n,oﬂ BB3brM2000; |mmnl ty, 13 (1) , p.95, 2000; J. EXIO
Med. 192 (1 53,. 2000:. Eur. J. .| rmmunal. 1040, ,2000;_ Intg

| mrunol . f(“Blopn PEYPERIGES RS 1997 I’g‘)"le ﬁr263p°f§99n eénBan‘k

ACC@ﬁSéQﬂr&ééii\LlﬁD@f r&4PSR 129 Agnm%n_é:aréaﬁf\%azgggl(ér ak)a lﬁ?ﬁeza;a]?oﬁfr %lt T
varl ant); - use . . speci a y prereranly, t he
terﬁ?ﬂ%%%?@srﬁ@f?ﬂﬂﬂgrggﬁdl%%Bﬂ?ﬁloﬁﬁﬁﬁﬂ ?BVyeﬁgﬁﬁBe 2Pfrer nati onal

15l mmunol ogy) &/0bold@eptNde 1thdt BIndS,to AILIM.
(10) The pharmaceutical composition:of any one of (1) to (7),
wherein said substance is a non-proteinaceous substance.
(11) The pharmaceutical composition of (10) wherein sald
non-proteinaceous substance is DNA, RNA, or a chemically synthesized
20 compound. |
.+ The present inventions are described in detail herein belo&'by
- defining the terms and the methods for producing the substances used
in this invention.
Herein, the term “mammal” means a ﬂuman, cow, goat, rabbit, Ci}
25 mouse, rat, hamster, and guinea pig; preferred is a human, cow, rat,
mouse, or hamster, and particularlj preferred is a human.
*AILIM” of this invention is an abbreviation for “Activation
Inducible Lymphocyte Immunomodulatory Molecuie" and denotes a cell
surface molecule of a mammal having the strucﬁure and function
30 described in previous reports (J. Immunol., 166(1), p.1, 2001; J.
Immunol., 165(9), p.5035, 2000; Biochem. Biophys. Res. Commun.,
276(1), p.335, 2000; Immunity, 13(1), p.95, 2000; J. Exp. Med., 192(1),
p.53, 2000; Eur. J. Immunol., 30(4), p-1040, 2000; Int. Immunol.,
2(1), p.51, 2000; Nature, 397(6716), p.263, 1999; GenBank Accession
35 Number: BAA82129 (human); BAA82128 (rat); BAA82127 (rat variant);
BAA82126 (mouse)) . '



2000). This AILIMis also called 1COS (Nature, Vol.397, No.6716, 5 p.
263-266, 1999) or JTT-l1 antigen/JTT-2 antigen (Unexam ned Published
Japanese Patent Application No. (JP-A) Hei 11-29599, Internati Gr@IAyG @y ent
Application No. W98/38216) , and these nolecules nutually refer to the
sanme nol ecule. In addition, "AILIM as referred to in this invention

i ncludes 10.-a pol ypeptide having the am no aci dsequences of AlILIM
fromeachmanmal described in previously reported literature, and especially

pref er abl y,E sl £ polpHeaRinab 16 hateng esubatasteal AYLthedéﬁﬁI&eérfff’&n acid
seqUﬁgce as that of human Al LI M Furthernore, hunaf ILIM- variants simlar
to t HEIPRREGESTEARRIEt LRESEPAF EPRAY AU LR v ¥AL 18 % Boh LatP (GerBank
Acceszh®m Nunber: BA- A82127) are also included in the "AILIM of this
invention. Herein, _ the expression ~havi substantialky t he sane anlno aci d

sequenceo mE4S %%%? ~AFLQMSQﬁC%4kF$r§§gﬁt(Nﬁ$éﬁFPoW IrdUdesNo 716

pal ypept 63le2 o@ylllgg 935 APTNO] 3GItd REHUENCR At YGES humélﬂdnmn%damms?&cﬁm ds,
preferably 1 to am nq .acids, gﬁrtlcularI%Fgreferablé to 5 amno aC|ds

have PR %ﬁ%s????ﬁQﬁfpﬁﬂﬂQQQ%Pn Rd/ SPETBAi FRed 1 ahd? Pol JPEPERYELCTRNi ng an

an nop@eéflt SREPENELEibA WhI ClRoNBl/BiBRILE) aMat@ HE s , mdr & T @b prudud 01110
am no aci ds aBtlcuIarI referably 1 to 5 amno acids, have been added,

as | ohgreE ERethol SPRptT C%%%e 25 substantially the sanme bi ol ogi cal
properties Bs ddiE tidny,peRILUR” £OMYTerird theimiHiG awv@niequem@ma@ym in
greV|ous reports. . Such sgbstiiutiona, del eti ons 5§¥1%£ ertlon

i ds? ST YEERIIMSHRBE 2R EBPATR 6t A SEIRI CSTePh EOT SATACHERR 1 ne:
SUPPhEUEbEnl:é&lanﬂboolkr@a‘él&@ByiCrﬁﬂ@'rﬂegring’cefa%i?é, ekrd). 3318ea@1w| eshagI )e
. syntheti¢ oljgonuc|eotide sit cte nut agenesi ped_dupl ex met ho
o Rt P AR oot LBy B IP SR stt 2 h C P B G H TER ST SR by

treataehd Welfnenickr idse thHatsubf hufian WIGIMEt hathdpheducde a ehed | ADLIMt.ant
is prepated, with | 3. enzyme__an s on, casset enesi | i nke
o ahn B ABE ROt M Btk TARCBF GO A S O% TRTRGRE Lo ateh YarinbE AeFTY
QEQHEﬁromsyatheGeﬁBamﬁrknbesﬁibn:NhﬁbéruAEGA%@Q&7Sym&hebﬂeooﬁhgmndeﬁebm|de
site-djireg t agenesi s. (gapped_ dupl ex nethod) can be perforned, for

PhE S TpalY A2 URe 1 agRRRESn » ~

exanp
Herein, the expression “having substantially the same amino

acid sequence” means that “AILIM” of the present invention includes
‘a polypeptide having an amino acid sequence in which multiple amino

20 - acids, preferably 1 to 10 amino acids, particularly preferably 1 to
5 amino acids, have been substituted, deleted, and/or modified, and
.polypeptides having an amino acid sequences in.whibh multiple amino
~acids, preferably 1 to 10 amino acids, particularly preferably 1 to
5 amino acids, have been added, as loné as the polypeptides have

25 substantially the same biological properties as the polypeptide
comprising the amino acid sequence shown in previous reports.

Such substitutions, deletions, or insertions of amino acids can
be achieved according to the usual method (Experimental Medicine:
SUPPLEMENT, “Handbook of Genetic Engineering” (1992), etc.).

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

35 misincorporation method, mismatch primer method, DNA segment

synthesis method, etc.



one wi shes to nutagenize is cloned into a ML3 phage vector having an anber
nmutation to prepare a single-stranded phage DNA. After RF 5 | DNA of

vect or having no anber nutation is QI nearized by restriction enz)Zrﬁal\UGm5
treatnment, the DNA is mxed with th si ngl e-stranded phage DNA nenti oned
above, denatured, and annealed thereby form ng a "gapped duplex DNA." A
synthetic oligonucleotide into which nutations are introduced is hybridized
with the gapped 10 duplex DNA and a cl osed-circul ar doubl e- stranded DNA is
prepar ed oy e eaet bIggBhtl 1 BYR sRel WIRy A% A JIA i gase 5 Gldpdn
cells, cient in smac repair activity, aretransfecte thls_
DNAlupllEX vethodk|dan hawenfowned pficgssyrmpse A3 foadewisnf eEh@dfeMJtCm t he

asg%% nd, g nQ ey d s, S . 15 The

rret hodR{)l |ct% aug%g%tn&%%t g-t%l %ﬁi\qr{ﬁ ntroducec}@&ﬁﬁ g(rq]gl1t relaéttgO E{Sﬁ es, for
exaarmlaelbetrh@upatm@npt@ Reeper i sdhdie-orrandegNahrge PNaat Aif kX REitrite,
nuc| e d t g ni 0 osi ne
5| nt(:?ﬂo ]815%0?&, q‘gl%ddg%%?ﬁeﬁlgr\éggxg@ Smﬁg§ “‘;ﬁet(?ﬂalﬁnna edqéﬁ%ta?‘%g?ﬁtr duced

i ntreetictionA: *nzywe " G C2atmenk rapleacémlw t hs " Gn&xednd wth" the

re Y I u in
cy'fé;ls le e°Jiéd/rean| ne lﬂ)z%g}éyﬁﬁxaﬂéﬁwggsedeéﬁgtér @gﬁﬁ%@ §?<§’ |on dAct uaIIy
si rfgﬂeaz:esmr efmredngl\m “Japped tup e Ned "W Ahswhtlnﬂec eqlequmqlmczte:diew th

g
ITB.I’II pui at'i ﬁh{e;? nesarség:r?tem\%{/aé?éa&s@ése%t e?%b 0 #%o%%c eigf%l g %@%ﬁr ected
10 rrutf%}gelr@smw( gaép@dﬂdlﬂﬂcb?@mlhb@) donid a-s@tmangdad iNde i saprepareddetict i on of
a 1 r e ns an :

o Rl Wyaf il SUERESAION S50 Rin, D14 e b B Thol MURINS L 1ve)
celdeficBon Etanml we tth Tepeilroaat EvItEoldne SEanRESTREI A ARdSTHA ype C
andga eyt PKLLe Ofpd N Prs efliod SeOLE oL SRPOLY | £2L | ¥ FEEHSA 3, okiha

produced by T ce S 0 type and/or_an arbitrary cytokine r oduced
by 9* @€t Phagest, RN 97 Lyypbagey Ak g nor e EdUHA T Qe PEeofCEeRNIB type
15! ncl ude. Ik xlethgé ﬂ){‘w%a.cy\g pdl%‘gmu%'a%l%lﬁt 9§'1Q@&ﬁ1%&%@tﬁ3’nirtfﬂé s of Th2
type include 0, and TNF (Cell, Vol. 30, No. -
pp.BYBL Buss :f-CGT R@@“Pé@fa IE%EQB?CHPP@ 2erRTEiARIG RGOS §§e]aN?*nl$ he

presefd + 4B Mtrite, nucleotides are deaminated to change adenine

into hypoxanthine, cytosine into uracil, and guanine into xanthine.

- If deaminated DNA is introduced into cells,  “A:T” and “G:C” are
20 - replaced-with “G:C” and “A:T", respectively, because hypoxanthine,
uracil, and xanthine base pair with cytosine, adenine, and thymine,
: respectively; in DNA replication. Actually, single-stranded DNA
- fragments treated with nitrite are hybridized with “gapped duplex
ONA”, and thereafter, mutant strains are separated by manipulating C
25 in the same way as synthetic oligonucleotide site-~directed
mutagenesis (gapped duplex method) .'

The term “cytokine” as in "“production of a cytokine by
AILIM-expressing cells” in the present invention means an arbitrary
cytokine produced by AILIM—explressing cells (especially, T cells).

30 Examples of T cells are T cells of the Thl type and Th2 type,
and a cytokine of the present invention specifically means a cytokine
produced by T cells of the Thl type and/or an arbitrary éytokine
produced by T cells of the Th2 type.

Cytokines produced by T cells of the Thl type include IFN-Y,

35 IL-2, TNF, IL-3, and cytokines produced by T cells of Th2 type include
IL-3, 1IL-4, IL-5, IL-10, and TNF (Cell, Vol.30, No.9, pp.343-346,



specifically a "substance having an activity to nodul ate the signal
transduction nedi ated by AILIM, and nore specifically "a subst ag@e/.\lﬁﬁ]ﬂ%vi ng
an activity to inhibit the proliferation of AlLIMexpressing cells, or to
inhibit the production of a cytokine lby' Al LI M expressing cells" means a
natural l y-occurring substance or an- artificially-prepared arbitrary

subst ance. Herein, the expression "signal transduction nediated by AILIM 10
means signal transduction through AILIM |eading to a change of any
phenatgge .in the AlLI Mexpressing cells described above or in the follow ng

Exanpl es (@ change in cell proliferation, activation of cells, inactivation
of cells, APBpteaE™ s SHRELERCEfie abi IYSA t dTpr BRBIC TRy biRVEPFLEPE oki ne

fromsplelclitiexpnessi nouwetdisde hbring’R@ sebstangeto Grdu e tRithley sebassi fi ed
into a "proteinaceous substance" and a "non-protei naceous substance".

Exanpirégsai otrat Bedae ket L1 dddtitoesndafer e iePeot f ovd by “FoFypéEferaes,
apt i bediiey GROAYEl PG} tNLhReE @SthaUMAS] Dfedtat BoK IdF0diTeIM-8kpReELLARSOf
nonocl qnal anti bodj es). 20 Wen thesubstance is an antibody, It is.

pref &3Sy AT FShoBRORAF thiPrRedFtIAReRE theY EabiRae Als IN-REREEF8ARD

anti kedws~it ifedngles anot ondyr f0DNe hew@ir PBRgEl - debisvad caonocdonal an
anti bodies, but also the follow ng reconbi nant chinmeric nonocl onal
‘ant i BFdiidd cialdyREERARE I GRRALFEE YmSNESIEGR&E -ant i bodi es, and human

nonocl onal geZ2iantihodikesesWien tHegaabsiaRIdS idPRLYPERERASy ATk IiM7Cl Uudes
the foll ow n% Eol ype%gll des, pol ypeptide (oligopeptide) fragnents, fusion
b%l y SRS 84T Ghd L ERRPRREF E9T Nt 1 & Aot e ptSidde I ERafpFRANGR of any '

.ol gonepidtEge amne thePhirdeM-eamRidssiitg Zd1Q s3Q 3T ridh e iabovepoef anaknge 30 5

T o i SR A 1 ShSan e e oned depnd ng on
. of adiEIisst EraBEivAL VOV OLf 119, bpebease st drei ANE ehed(Hl Iiddy téegodtdalel on, or
" increase absorption.in.the digestive tract in oral _.adninistrations. 35
- Examﬁrbsarg?lt&(ﬂryypgﬁttio&é?.e FreM S HoHTSRETSEH R (S yFedpt i de conprising the
. bhol e or a“Tokt s6bs Bince” exdd Beahd ithay &3 d3sAUGeDhtd2a Megiote iofa cbloklsM  ( 2)
A fussiu nstpa%l eq'epatnidd% Q‘%rg%r—ipsljor{%itnraec_evgquosl es I-’s t(’it’:mpcoer"t .i on of an
~.Examples - of “proteinaceous substances” are the following
polypeptides, antibodies (polyclonal antibodies, monoclonal
antibodies, or portions of monoclonal antibodies). .
20 .. When the substance is an antibody, it is preferably a monoclonal ;-
antibody. - When the substance is a monoclonal-antibody, it includes
not only non-human mammal-derived monoclonal antibodies, but also -
the following recombinant chimeric monoclonal antibodies,
' recombinant humanized monocloﬁal antibodies, and human monoclonal
25  antibodies. |
When the substance is a polypeptide, it includes the following
polypeptides, polypeptide {oligopeptide) fragments, fusion
polypeptides, and chemically modified 'polypeptidés. Examples _6f
oligopeptides are peptides comprising 5 to 30 amino acids, preferably
30 5 to 20 amino acids. A chemical modification canbe designed depending
on various purposes, for example, to increase half-life in blood in
the case of administering in vivo, or to increase tolerance against
degradation, or increase absorption in the digestive tract in oral
administrations.
35 Examples of polypeptides are as follows:

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



extracel lular region of AILIM and the whole or a portion of a constant

regi on of the inmnogl obulin heavy chain; or 5 (3) A polypeptide gl[gaAUgjmgds
to AILIM Exanpl es of "non-proteinageous substances” are DNA, RNA, ,
chem cal ly synt hesi zed conpounds. re, "DNA" neans "DNA useful as an

anti sense DNA drug conprising a partial nucleotide sequence of a DNA

encodi ng the above 10 AILIM (preferably human AILIM, or chemcally

nodi fied DNA t hereof, that may be designed based on the DNA (cDNA or genom c
DNAe LGP HNA TR AlLIM. Specifically, the antisense DNA can inhibit the
transcription of DNA encoding AILIMinto nRNA, or the translation of the
RN )i rﬁoflaswrbthleGP@Pﬁgsmgthaeml\Oére RUAZRIEIRE a5 3 LIM The
phrass-aRarhialr pglsRIddRIsefUaethawvHa Ebredpbetheht fa disEmmt 0 a
partial nucleotide sequence conprising an arbitrary nunber of nucleotides

| n B89iaDiak dhe rieguanra ok in dieat T ite @equence includes 5. to 100

5CONEHCUL i1 ©Qdd dast wE{es akl Y . 70 20 consecutivenucl eoti des;
nor epr ef er abl'y5t o50consecut i ve nucl eoti des, and

evennor e fEELEs PI5f BIDCEASECINAFEONSCcPEBStaaSes ihanet READNNR s andd as an
ant bisanse DNA diithe dihee PNA, e can be chemcally nodified in part in
order to extend the half-1ife 25 (stability) in blood when the DNA is
admi ni st érexe t 0" PHL{ eMeang o "DNAcreseeul hés nepad@nobienif c Ddnbiawe

peramabt{ 4 4 cT;%prP&%u@Ieo{Pdé d Be demiRadaldn dLEhat @NGee OF “the
absorption of orally admnistered in the digestive organs. Chem cal

10np ¥4 Bt (roref enaddiyuBemanof IEkMhp| @ e iasedi ¥y é‘é’ﬁl(fﬁeéif DiApkeepeate bond, a
ri boggy m %enéfééfeﬁééeoaéé@ ctqalk PRACtYDNANE ?‘é%lo%lceﬁﬂzx?“éﬁ@&di 5' end

in the structure of an ol |%onucl eoti de DNA. M cations of phosphate (,-_-373

bonke i AJLJYE - f ofPegafprallhe thongditdiseRsst BNE draholé&hibids the

ph%?&?@é?ﬁ@iox@%@%ﬁ@&hé&@im ﬁﬁﬂﬁ@hﬂ&@é hhfme 89n9§e EPQﬁQDQfPthh' oate
bonds S— nmet h 35 phos honate (MP-olig bonds, BEJ ht sphor oam dat e .

- borfd§,t éﬁﬁat% Pqﬂﬁﬁi‘sn RY H&ﬂlﬁhégpﬁenﬁﬁ@%ﬁ Ot &sen‘é?dlng '
.15conjgtﬂmgons t hereof. 3 0 AUG 2005 13

- The phrase "partlal;nucleotlde sequence"‘as referred to herein.
referstoapartial nucleotide sequence comprisingan arbitrary number. -
of nucl_l.eotides in an arbitrary region. A partial nucleotide sequénce
includes 5 to 100 consecutive nucleotides, preferably 5 to 70
- 20 consecutive nucleotides, more preferably ‘5 to' 50 consecutive -
nucleotides, and: even “more preférably,»‘s to 30 consecutive
nucleotides. '

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

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

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

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

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

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

bonds or methyl phosphonothiocate bonds, or combinations thereof.



Modi fication of a ribose includes, for exanple, the conversion to
2'-fluororibose or 2 ' -0-nethylribose. Mdification of a nucleotide

i ncl udes, for exanple, the conversion to 5-propynyluracil or 30 AUG 2005
2-am noadenine. 5 Here, "RNA" neans IRNA useful as an antisense RNA drug
conprising a partial nucleotide sequence of a RNA encoding the above AILIM
(preferably human AILIM or chemcally nodified RNA thereof, that nay be
desi gned based on the RNA encoding the AILIM . The antisense RNA can
inhibit the transcription of the DNA encoding AILIM 10 into nRNA, or the
tranMcaiiiﬁircadintrh®frrRl\Vriih1:t333 arprlotdssy e hyexangila nghe adarhee BNAOrtdRNA

encodj, ”-gfﬁ‘lolﬂo'\ézth & 8?.” xg %ﬂlﬂé‘% ol 8 SEAYSNGE, gagrary nu\ﬁjgdehere' ",

refers to a nuc guence conprising an ar

nucl elatqldeks,n énrarbxamaly r echen coAVparrstlloal nqcléqbr@pynsxel;]ueacel 1%r

i ncl up Cperglono consecutive nucleotides, preferably 5 to.70 consecutive
nucl €ot¢ nore preferably 5 to 50 consecutive nucleotides, and even

nor e, preféirea:’@l,y SREB30 Imm&iecuRNke mef et kdesan Thea tdrstensens BNRNAIsgfjuence -

can beghert ool Lyoundi fhedd fogalde Jnquder obo, axbend b Al hal1isd 1
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i nt r YL P (Fsefenayiyr anmapeAmmm lidy c@femhelRNAgnodmlf ied RNBre@seeehe

degr io esLs p n f d R
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t hoseanthiaterapp RIWAL can h@h:éimm/ehamxmmn 25 ExarﬁNPesnobd'iagCMHmIMal |y
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ei'naceous ances, having ar el
abouttd_Oﬂﬁ)e DNA . d eSRNA perectcedaﬂnc_hyAbLMrrpound havi ng a nol ecul ar - wei ght of

b 100 80 l I
iogut o] abou#h%%%l%ﬁ] SF m&%&gﬁ&%é%tl agaQL§F§8H§ ?%gt%épd #igﬁltltl?%nﬁg?ut he
aboverefsmgtoampertmeérrsa@lqmr:tde)aegaencag:mmxr)lsomgaarpalrgopeptardzenmrﬂaem
‘ l; L Al L f |
consty E)ch'l%o'%lldelgl ﬂ? ?frﬁgfﬁéa;b.gr@ég%l tr{;.ely% aﬂfﬁaef ggcégkta‘id‘é@éﬁteﬁée

portion an ext racel regi ypep I constitating AlLIM
@D toischwde® acits AAP borgRdwhiaie ynuddedtides, wireidnadly nbs tand’ ®r

C'terQ@ﬂQécﬁ%i&éﬁaﬂﬁﬁﬂéﬁgidékﬁ 3n@réucb299érably‘ 5 to 50 consecutive
nucléotides,andevenmorepreférably51x>30consecutivenucleotides.

The antisense RNA sequence can be chemically modified in part
in order to extend the half-life in blood when the RNA is administered

20 to patients, to increase,the intracyﬁoplasmic—membrane~permeability«

' of the RNA, or to increase the degradation resistance or the absorption
of orally administered RNA in digestive organs. Chemical
modifications include modifications such as those that apply to the

: above antisense DNA.

25 Examples of ™a chemically synthesized compound” are an
arbitrary compound excluding the above DNA, RNA and proteinaceous
substances, having a molecular weight of about 100 to about 1000,
or less, preferably a compound having a molecular weight of about
100 to about 800, and more preferably a molecular weight of about

30 100 to about 600. .

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

35 constituting AILIM (1 to 5 amino acids may be optionally added into

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



Al LI M according to the present invention is a transnmenbrane nolecule
penetrating the cell nenbrane, conprising 1 or 2 polypeptide chains.
Herein, a "transmenbrane protein" ans a protein that is connecgedAlIBdUﬁShe
cell menbrane through a hydr ophobilgepeptide region that penetrates the

i pid bilayer of the nenbrane once or several tines, and whose structure
I's, as a whole, conposed of three main regions, that is, an extracellul ar
region, a transnenbrane region, and a cytoptasm c region, as seen in nany

recept Orﬁlﬁmcaeglhéoé&ﬁfr{ “% l@némcéf%é‘éﬁé-i%gﬁt o " ADSTERRL ARG RE L £L
ac or or

n .
constitutes e recep surface nolecule as a nononer, Or as a
homoléoel e restedradiimer thercedll gembraceupt@tpmisin@ieoor? pevppebtitiai ns
hagi'l%gnghe same or different am no acid sequence(s). Here, an
".extracellular region" neans the whole or a portion 15 of a partial
structurexeimti al “tegnemembiranee prdtiein St meshsir @ gfirotteien atjove- ent i oned

tr ot el h i truct ur LeXi .Qut S] f the
ne%gﬁ%g?gﬁrqg%t heer %ve\g%\é@,gﬁligfgﬁgaﬁgéﬁgkvﬁgfé&og}h%glp%lptseﬁjoscﬁ(&(%f §%ﬁg°$egi on of
t hehétapsnehbatese phet bipiéxbilidyag ofhéheegenhranéoprpoeatedsenmenalhe

me e a nb Lon) a 0 region_exi.sting,in_the.cytoplasm
fo??%%ghgg%éewﬁggﬁsgﬁgﬁg?gﬁgé %égi %% %c‘y‘k‘ggFas%?@pPgSFo%f g;hhe%aug?%ﬁ
pokggéphedethanclsideth iexttdaradiolar pragticimaeeausnsgghdbranectegeéans a f usi on

POLXRCR! L e EPIBE S0, WIOLEeSl R 80 L0 Blo b PacRLLLAL 1 edt o
10 whobéeonlasporduamn a)ﬁnm%mﬁ]tprroagéicn e sitirries eewh mekepvyrchai n
boPrpiett qttake iRl dlas AThBhEREE. Yor e LR ReR eS8 akBs" P
const adtigomegi opuplleuwahhl gGeheavygevieairh, chandnpaheivduigarthe seakepabl y, ‘a
i Ty o R R E R R
donai n. Keren agyGexg@ceblptaf eredien” ambns Wd Mol a pogséon or rat
15 0 beMS BPEELEr Leeore ol voLurmilonl i ol i, g dleger 2
ustdembaiermadisondretransnanbranegat &im vher&dheep ohiel shawetuderi ved
i ”ER@%Q'SOBHUSEdéeﬁyt@%&&a%éwx%og%h@ words, it means the whole
or a portion of the region of the transmembrane pro'tein excluding
the region incorporated into the membrane {(transmembrane re_gion)"and '
20 .the region existing in the cytoplasm following the ‘transmembrane
region (cytoplasmic region). | |
“A fusion polypeptide” includéd in the above “proteinaceous
substance” means a fusion polypeptide comprising the whole or a
>ortion of the extracellular region of a bolypeptide constituting (
25 AILIM (preferably human AILIM), and “the whole or a portion of the |
constant region of immunoglobulin heavy chain (Ig, preferably 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 preferably, a fusion
30 polypeptide of the extracellular region of AILIM and a region (Fc)
of human IgG heavy chain comprising a hinge region, Cy2 domain and
Cu3 domain. As an IgG, IgGl is preferable, and as AILIM, human, mouse,
or rat AILIM is preferable (preferably human). |
The expression “the whole or a portion of the constant region
35 of immunoglobulin (Ig) heavy chain” as used herein means the constant

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



(H chain), or a portion thereof. The i mmunogl obulin can be any

i mmunogl obul i n bel onging to any class and any subcl ass. Specifi cab Iﬂyé\UG WRe

i munogl obulin includes IgG (1g3@, }g&, 19g&, and 1g&4) , 1gM 1gAs (IgA
and 1gA2) , 1gDh, and IgE. -Preferably, the i mmunoglobulin 5 is 1gG (1gd,
lg&x2, 1gG3, or 1g&A4) , or IgM Exanples of particularly preferable

i mmunogl obul i ns of the present invention are those belonging to
human-derived 1gG (1gGl, 1g&, 1gG3, or 1g&4). Immunogl obulin has a

Y-shapedcabingt ubal auidrdibiidrdopr Tl DemGRARLEBE10h twa Remiggous
l'i ght chains (L chains) and two 10 honol ogous heavi/ chains (H chal ns) are
g

conneléﬂ%‘an?%%tei&hua%&PP%@GMG&Y(@@%& SPYTREPFT Rt - ceReF i diposed of |
the |igbtieialidylomiliiabliach adie@nTGk) (afch t heydd ghlgeshakAdcegst pntrfegi ﬁ;] |

(CL) The heavy chain is conposed of the heavy chain varjable region (V

and, 19he Wy 2@RaifsRrebnstehit andilas -( CRyefe5abhhE - nEh® L wHnae tight

r &g 0ﬂsl1$gc;:ane@§ed: 2 sqg@sd%@lmﬁs Jhabﬁknﬁgn@m % A 1& S8EUSNSE N AUe to
each class (| & gD, and each subclass (1gd, 1g&,
| g3, PaAfeT e |l§mun05 éPbuIl@RE) Oﬁ'hé'—ht‘i»‘eal?ije%ﬁ‘a?:n Jd?"qrg@sor{ | §&F, }lj@e | gG3,

and 19&4dng s Of.@%&ﬁ’a 28 of v & T a3tcy] Ngerd€yi Wy £fFa)domai n, and
CH3 donm?\blrrl]gt hi s orrz:ler fr%mth%é-%\l-term nuschqum ariy, t he heavy chai n of

g3 is conbBRERPIHFORMITONES dontil ThaPed ifer Y Egion: @AaD Wit ich Ty13

. dorral Bnhins hesmpssled &£ omd Neob 144508 Nusghd Nendeay Y (Chandi o) 14 4w
onposed of VH, C721 domain, hinge 25 region, C722 donmain, and Cy23 domain

19 T hhemeLaEPUE BYACHE IS (6 al“FPueaﬁ§a99nEﬁSFﬁdth¥©‘€%h|%1%‘b]n%’fﬁ%d of

VH, G48Aagoqal 8, bdrdsie. rqgﬂeorl,lgh@%%adan&vsncoﬁﬁds@a?»afdeﬁal Didie tdwsiQr der
fromthe N termnus. The heavy chain of 1934 is conposed of VH CY41l

"‘dormi KaThRRYE FRG M, <V@}4zndd5 i A1BRCRG U RASFINE FAH P diCabr fTR%n t he
Nterﬁbav§ cﬁQuT hies Q%\p)bsfélaabff Qhel Hlat$ €IOSRt 0fp M reeglordqwgj Nandi-nge

region dormai n, and domai n |nth|s order fromthe N-term nus.
Siml ’é"‘?y f‘ﬁ@ ﬁ}é%%’/ E%?FP%? FgALoRrs{CHnmposed of VH, Call domain, hinge

riegi on, CalPnéon@ivy @l Cadsh doamt NrédidMi Bs Oé@kelsoéé@nbf h@omé\l-&@:ﬁﬁirﬁws The
heavy chal n of, IgA2 1S congosed of, VH, Ca2l dorIa b?e regl on, Ca22
domai R2VARE PP 461HHi SPTIFRFRS UHERIE FPSAThE LaNs éFﬁFnJéJ IgAAES005 16

and IgE) and each subclass (IgGl, IgG2, IgG3, and IgG4, IgAl, and
IgA2) . '
The heavy chain of IgGs (IgGl, IgG2, igG3, and IgG4) is composed .
20 of Vy, Cyl domain, hinge region, Cg2 domain, and Cy3 domain in this
order from the N-terminus.
Similarly, the heavy chain of IgGl is composed of Vy, CTil domain,
hinge region, CY;2 domain, and CY:3 domain in this order from .the N
terminus. The heavy chain of IgG2 is composed of Vy, CY.1 domain, hinge
‘;A25 regioﬁ, CY22 domain, and CY23 domain in this order from the N-terminus .
The heavy chain of IgG3 is composed of Vy, CY¥31l domain, hinge region,
CYs2 domain, and CY33 domain in this order from the N terminus. The
heavy chain of IgG4 is composed of Vi, CY4l domain, hinge region, CY.2
domain, and CY43 domain in this order from the N-terminus.
30 The heavy chain of IgA is composed of Vi, Cal domain, hinge region,
Co2 domain, and Ca3 domain in thié order from the N-terminus.
Similarly, the heavy chain of IgAl is composed of Vg, C0;1 domain,
hinge region, C0;2 domain, and C;3 domain in this order from the
N-terminus. The heavy chain of IgA2 is composed of Vg, CQ;l domain,
35 hinge region, C0;2 domain, and C«;3 domain in this order from the

N-terminus.
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The heavy chain of IgD is conposed of VH, C81 domain, hinge region, (82
domain, and C83 domain in this order fromthe N-term nus. The heagn &m?mm of
lgMis conposed of VH, Cl donmin, .C2 donain, C3 domain, and C4 dbmain in
this order fromthe N-term nus. and has 5 no hinge region as seen in 1gG

| gA, and 1gD. The heavy chain of IgE is conposed of VH, CEl domain, C62
domain, CS3 domain, and C64 domain in this order fromthe N-term nus and
have no hinge region as seen in 1gG IgA and IgD If, for exanple, 1gGis

{reat edotib RAPBD;pids fndleauRtbala olyR obd G0L% - S8 nalside beyond

t he dISU s exi’s r égi on wher'e ‘de bonds
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heavy chahg JSANTRAL: nCORRasEd. ol ANLEHL | 9. CaMASGLed (008 ] oht chain
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15ClBadomais, GnnpdwéddomauhelhltnﬁslugyeanerHZtuenm+nermmMu£kBmﬂhaaln are
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Recognl ﬂ‘herh%c;ha;lhlasm of Ilg‘mmae:cﬁ;gsis&m of Wankeldomaam 4€§2 @b@@]i)n,, and so
On)C‘83 2(g’om | Yon él EBEOc{otnllaolnn %ﬂ?s éé@grtoheghgnlﬂoée Qgganoé) ' n heavy

chain” i one OVe eahs a port|on 0 e “Const ant reg|on
[ nmn@glmmam@@aw Sle®inn imaviasg Thd  stendctlgPal characteri sti cs as

Tent | oned ADRNE o2l PL EEIANLY v e 3 C00RLARLE LRYT £ I LUk dhe, O dormi

or the Fc region. crfi examnp ereof i's a region conposed
of at sd dghidey rbbgnecmln@z [erels s rbeyoanqidt@@ ddswilif ifdeodogetsh eafisig@g ligh, and

i f f
cSan Db idg ReAOoh SAMRASL o 0 e B0MBL bori AOMRE RSl 6Y i YO0
regnoorgez:fferaﬂmwcudmm@bchg@ F@os Thenfwsioh pohgpapt |0@@141rerﬁrimtabové has
the A AGEE Of, R f&%e&tsreé@we@%%/ 1 &Hél%yg% Uhaag gfnfao% Y zc0l um:

chronat ography using the property proteln S sp |f|caIIy to
t hélisudhisisglnd i raid agrentc, beicauﬁelqrhetmsh@m%@gypépthe@wofcrta@ pr esent
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i munogl obul i n Such as' nti oned above as a fUsion partner
Nbraer@/épnngpﬁ@é Srarqusls daﬁpmeéﬁe@ora@wﬁ@ﬁ T Famyo b9 gY 71 13 4 taas <05

original 2nd ed:.; Nankodo, pp.65-75 (1992); and “Focus of Newest
Medical Science ‘'Recognition Mechanism of Immune System’”, Nankodo,
pp.4-7 {(1991); and so on). |
Namely, “a portion of the constant region of immunoglobulin
~heavy chain” mentioned above means a portion of the constant region
of an immunoglobulin heavy chain having: the structural
characteristics as mentioned above, and preferably, is a constant
cegion without the Cl1l .domain, or the Fc fegion. Specifically, an (i;
example thereof is a region composed of the hinge region, C2 domain,
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 mentioned above has the advantage of
being extremely easy topurify byusingaffinity column chromatography
using the property of protein A, which binds specifically to the
immunoglobulin fragment, because the fusion polypeptide of the
present invention has a portion of a constant region (for example'
Fc) of an immunoglobulin such as™IgG as mentioned above as a fusion

partner. Moreover, since various antibodies against the Fc of



various i munogl obulins are avail able, an inmunoassay for the fusion

pol ypepti des can be easily perfornmed with anti bodi es agai nst the ?'A 005
pol ypeptide that binds to AILIM is gpconpassed in "a polypeptide” included
in the definition of the above "substance”. 5 A specific exanple of "a

pol ypeptide that binds to AILIM is the whole or a portion of a polypeptide
conprising a known nolecule called B7h, B7RP-1, G50 or LICOS, which is a
ligand that interacts wth AILIM (Nature, Vol.402, No.6763, pp.827-832,
19|99,vahla1d1rsemmedbglabu1yﬂk dxe Boai2abpe., llSﬁSLT&raﬁﬂ;asi&QBfo& themmdloagy, y.
Vo 1653- 1657, 2Q0 I 0 336, 2000
br et dARER T ies BT R fAsIe % BBt BOPSRent i ot g oeRBS Cuf & Cor
portion of “an ;eootym:lcui athéeglelnde ﬁdﬂeAalncnme |1 sg aelsomp £ ded BZRP-“Ja, GL50

LI COS lfﬁ%’n ; an. e po! %/cgept Itgleﬁ SI nq thﬁd*gelo'c%%"pt I de and t he whol e

(pref erabl y h@mﬁfumne@bmb%fn)a lbblypepth@eexmesgsim @)ﬁmei IlltJ ar
regi ‘const ant | obul in heav same

and ' [
o e 016 S e Lk OF Hpon TPaneeddenBe ey MBS TS Al § e
(f rag:ramte)d Bhd BYRS-ON EDEYpPeptiThes MHidcned abovgasanchet pmsdicrat ot

onl nant DNA te olo nmentio ow, t also by a
net% glfzﬁ%mmaﬁuﬁﬁe aY‘?i s‘ﬁ@g a§%gl 62%@%’ c%?@%ﬂ"t@i clﬁgghod‘]adtruragcel I
cul tm@diﬁﬂm,dVer 53 msdiu‘zi qunpzes}dlb :f(‘jd;@r asfo9 ;The Imamhhdooy mfoll.mesp,r e_sgnéI
i.nventi o a C a ant.i bo anti bo
3al 2R - ﬂ%ﬁ&%w &0%4% GF T pdi9u é‘?’%aﬁe"? bRPtﬂf?arrg)?ﬁo %\qbadfefi ned
above, andbaméﬁaﬁfaaﬂlyy tammlpqupypadlcaanuéﬁmgmolyﬁpml dea oairdlymst:hﬁg atid body
is an | bOo aving an _activ | bt roli at i n

AL ESts B B B Bk e AL R FeBRORO i) S0 AT of

i nt er {BTION-B7 RE—1i nmaﬁmeumlnoé)byorSQ ﬂhkibhepolppepﬁgdee¢¢mptiw1nqﬂtﬂnrun ng
to Al Ll The nti bodj es of resent nvent n can b q;ur ant.i bodi es
Lot i R RSPEIEE 08 THER Bhal €%eRL R Bo kBt Y e Rhrd S R Y liqf B Do
and riarhrbmﬁ:sgmmhlﬂnhaatrygﬁm:sruccpraSe@aths r(mxaimmﬂnunelglsbuld:abl |Hees,, t unor

cells,, etc, %res E%%SIQ LIM t_ he Fresen; %gxinyentl t ransfaor ts
_prepaﬁgﬁ §& ng reconblna lgéﬂho Say so H¥E to¢ Bresg “RPLIV on the
sur f atremtiiey oy 1 jpohgpeptditein 1BaBe G W Baf8@Eanings as_mentloned above. .

The polypeptides, portions of the polypeptide (fragment), and
fusion polypeptides mentioned above can be produced not only by
20 recombinaﬁt DNA technology as mentioned below, but also by a method
well known in the art such as a chemical synthetic method or a cell.
culture method, or a modified method thereof.
The “antibody” of the present invention can be a polyclonal
- antibody (antiserum) or a monoclonal antibody against mammalian AILIM
£'25 (particularly preferably human AILIM) defined above, and preferably
" a monoclonal antibody. '
| Specifically, the antibody is an antibody having an activity
toinhibit proliferation of AILIM—-expressingcells by binding to AILIM,
or to inhibit production of interferon-Y or interleukin-4 by
30 AILIM-expressing cells through binding to AILIM. )
The antibodies of the present invention can be natural
antibodies obtained by immunizing mammals such as mice, rats, hamsters,
guinea pigs, and rabbits with an antigen such as cells (natural cells,
cell lines, tumor cells, etc.) expressing AILIM of the present
35 invention, transformants prepared using recombinant DNA technology

so as to overexpress AILIM on the surface thereof, polypeptides



constituting AILIM or the above-nentioned fusion pol ypeptides conprising
the AILIM pol ypeptide or the extracellular region of AILIM Theuﬁ@t i@g@i}es
of the present invention also inclyge chinmeric antibodies and h h
anti bodi es (CDR-grafted anti bodies) that 5 can be produced by reconbi nant
DNA technol ogy, and human anti bodi es that can be produced using human

~anti body-produci ng transgenic animals. Mnocl onal antibodies include those
havi ng any one isotype of 1gG 1gM IgA 1IgD or IgE IgGor IgMis
pr edeiadil et iHy Anpolimcl enal ﬁHéi mfbve(—ar(éﬂtﬁ.@rﬁa)d OFuBDRACIKBlpatidgly can be
produced by known net hods g a manmal S[f e[rabl a rmuseﬁ rat,
han%?@rlijtﬂ%elaeﬁiIé‘IMr%‘BiJY?ePEh‘? °&o§he6?‘§ra§8é RErEe9ien ol L1%r nor e

prefieg abhyibadieysaf I dhe et @HVBRAiPHhY.al¥o r ahbil tidks chimamized, for
exanpl e, with an_antigen nentioned above with Freund's 15 adjuvant, if

necEssH3AI 8 FAd IR 266 iaRdyP e Del TV A5 9 R RS Eef Um YhRtai ned

sf r opad e gabaal:eaOby TR EThad £ E@ﬂd*t‘éb@;ﬁol@%?ochﬂﬁalhum&ﬁltdrb@ﬁbﬁu% e
produced as fol Hybrl domas are prepared om t he anti body- produci ng

cel Faabpfarnds fPB?ﬁi‘t“ﬁ% aMiSHRY, R¥MIBmaRtBAIYART 28 uf8Loner dfI that are
notagapald e of produci ng autoanti bodi es. The hybridomas are cl oned, and
cl ones produm ng1 t.he nmgnocl onal antibodi es showing a specific affinity to

the anti dEPAUSERFoANEARRREESHEREhEdeBRRE B e Rt ABYnRgE Sﬁ%EYP?C%ﬂ- ly, a
Monpgh PNedM antgodygsans ber g odueed s 1 liewpre fRY apmauni zati ons are

performed by_inject or. i npl anting once or several n anti gen
10hant | oned RSB8P R PHRRRRCn TS5 ReSE AIou 1AL ArirP DY SaPR

substid @heed By krdur aBFmdsar | Wamenyr, adenatsay, pféf@ﬁglblyheaf@@lﬁwﬁ or _
intra erltoneall into a non-human nma tfl Qemflcall a fouse, rat, (
hank® er PagSiYeea %aneﬁrp]r%bﬁlafbblﬁr'e‘F%Fa ]9 3819/ nPRE! S€oPThEMEt er
(i net uﬁbzﬂag pa efleda®)§ni @ ﬁBhE’&l g@ﬂer}aézﬁ@ltexso Al e @rl@duee aabbbedi es
derived fro anot her a.gl mal, as_a t ransgenic _ grdhfulg %g%gpnan
ant T BB HERt 8ﬁeﬁx%’Bﬁ° Gy wi Gﬁlaﬂ/ 199 RGRIZ8RFE %‘Fee P ohce to
15f ouadjhﬁastevief yn@@&ﬁ&)r{;ourteen days after the first immunization. -
Antlbody q_;Jcm e .are 35 obta frozft I niz
about on %tf;y 3&?’8?33’ FAg %s? ‘?ﬁﬂﬁén Ao Tﬁng?‘eﬂlElngu%:?e‘gnd
Jint érmltl'mef anbmahisoaimonaide . An 2dd5+ti8n, monoclonal antibodies are
produced as follows. Hybridomas are prepared from the
antibody-producing cells obtained from the animal so immunized and
20 myeioma cells-that are not capable of producing autocantibodies. The
hybridomasarerﬂdned,andclonesproduciﬁgthenwnoclonalantibodies_
showing a specific affinity to the antigen used for immunizing the
mammal are- screened. ' _
Specifically, a monoclonal antibody can be produced as follows. (f:?':f'-'.ii;e
25 Immunizations are performedby injectingor implanting once or several
times an antigen mentioned above as an immunogen, if necessary, with
Freund’s adjuvant, subcutaneously, intramuscularly, intravenously,
through the footpad, or intraperitoneally into a non-human mammal,
specifically a mouse, rat, hamster, guinea pig, or rabbit, preferably
30 a mouse, rat, or hamster {(including a transgenic animal generated
so as to produce antibodies derived from another animal such as a
transgenic mouse producing human antibody mentioned below) . Usually,
immunizations are performed once to four times every one to fourteen
days after the first immunization. Antibody-producing cells are
35 obtained from the mammal so immunized in about one to five days after

the last immunization. The frequency and interval of immunizations



can be appropriately arranged depending on, for exanple, the property of

t he i nmunogen used. Hybridomas that secrete a nonoclonal antibody can be
prepared by the nethod of Kohler and MIstein (Nature, Vol.256, pp.M6300497
5 (1975)), or by a nodified nethod tywgreof. Nanmely, hybridomas are prepared
by fusing anti body-producing cells contained in a spleen, ‘|ynph node, bone
marrow, or tonsil obtained froma non-human manmal i mmuni zed as nenti oned
above, preferably a spleen, with nmyelonmas wi thout an autoanti body- produci ng
ability, which are derived from 10 preferably, a mammal such as a nouse,
rat, cin beapgim@priatetlsr arrabfed deprndiliann, of o frekemprl ef, et b lpropa rguse,
rat, or Jhuman. For exanple, a nouse-derived nyel oma P3/ X63- AGB. 653 (653)
P3/ N&§IY =g 4T T YANEST) USe83/ x63- Ag8. UL (P3UL)., SP.2/0-Agld (Sp2/0, Sp2) ,
PAI,! FO, NSOridemaBWR4Y,s¢atetierd wedomienarnadtOBRONS- Agn 28 pre@arkld

hunan- der.i ved .. I A 266AR1, 0Q-6TG Al -2, 729- 6, CEM .. DIRI I,
or C%M?'Itﬂf é’%ﬁp‘g}/éie O%ggqc?ﬁsera a%eﬂ% or c(galtuﬁfs'i (L)%Cr’i:’.l '%I%r ipfor@%r‘}(%uci ng
. Bonoclorm) ardd odiesncehrfiel streenedtiyredt i Walridly hyibrdeaz,s faafe
exanmpl e, in 'crgtit.er %Igra_}t s ,and b% msasur%rg thetreaecéi.vit of. the
cul t dt% At ait HiH FROFYRRAPEHCLBE f§bt F dCHAT IO R & SB&SFed, to
t he iIymprogedle, bsad tarrélie dMidhsAdl bbhaired drefl ahoyeshimdn esadglle, by
an-enzyme | ne'rramoass%% . suc(l§/’| atg Rl A and_ELI S@. l\/bnogl onal ar)té]: bodi.es can be
pr od T HDridont@ sy 28U i vBFFAGTEREY hfbPPdSREs it W RS 18745, vivo
such waisthout e astiobesibdbyfbtiodueting abiietyr avhighi asa e vdhimdoat, or

bbi t referably a use or. rat, nore preferably nmouse nd isol.ating the
AR Bt A op OB TR T S RUPEGFe SipePRACAA LY DERPLES ARt U a
mamedr humd® | wat ingr éhydore thoretsl 0 & idaus ecancdie, per flommed. dependi ng on,
~e.g., the praopert f cells to be cultyred ,th j of St v 30 and
" the vari ou%rocrgnea}f n;llpglnes’ ot Itnﬁ'ésguﬁ?ﬁ%‘éene %gé?mgy%? i ng3 %r?og\t/\'n%%%u@%m medi a
or ang3 MBI/ erRgéredi(dSdel i, B3V XM dVIn (BABA) ., aRrE A -Agird dspdi/Ag,Sp2) ,-

i ntgi ol gy oot oLl s 9 hubil damms Lo pradice o , antihgdies in

the culture super fa es of "basal ia are 1owcaltium’
@6nc emyman e ineell ysicima 85286 AHAN GH25ABdpUET-AMVERBLIBG7 2Rdb UrGEMTAGROW -

E C,a'-mgfﬂ-cc?f‘?éﬁﬁi%% %%q%é%% A4, gy Gal ckim conpeptfld on media such
as | 4" medi um 0
. .uHybridomas producing .monoclonal antibodieS‘canrbe'screenedkby :
cultivating hybridomas, for example, in microtiter plates and by
- measuring:-the reactivity of the culture supernatant in wells in which
20 + hybridoma growth .is .observed, +to the ‘immunogen -used for . the -
immunization mentioned above, for example, by-:an-enzyme immunoassay
such as RIA .and ELISA.
Monoclonal antibodies can be produced from hybridomas by
cultivating the hybridomas in vitro or in vivo such as in the ascites
:25 fluid of a mouse, rat, guineaApig, hamster, or rabbit, preferably'
a mouse or rat, more preferably mouse, and isolating the antibodies
from the resulting culture supernatant or ascites fluid of a mammal.
Cultivating hybridomas in vitro can be performed depending on,
e.g., the property of cells to be cultured, the object of the study,
30 and the various conditions of the culture method, by using known
nutrient media or any nutrient media derived from known basal media
"for growing, maintaining, and storing the hybridomas to produce
monoclonal antibodies in the culture supernatant.
Examples of basal media are low calcium concentration media such

35 as Ham’'F1l2 medium, MCDB153 medium, or low calcium concentration MEM

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



MEM medi um  D- MEM nedi um RPM 1640 nedi um ASF104nedi um or RD nediun1 The
basal nedia can contain, for exanple, sera, hornones, cytokines, IR @ﬂNB
vari ous inorganic or organi c substapnces depending on the objecti‘ve.

Monocl onal anti bodi es can be isolated and.purified fromthe culture
supernatant or ascites fluid nmenti oned above by saturated ammonium sulfate
precipitation, euglobulin precipitation nethod, caproic acid nethod,
caprylic acid nethod, ion exchange chromatography (DEAE or DE52) , and

af Mel he/d S onrﬁamgrr@er&mrusmmqmo ddd A | AlSTTERGE QDM | Brodd HERiQH .2
protein A columm. A "recombi nant chineric nonoclonal antibody" is a

nord€l Bagkl RERIH68Y FRRpatRd IRF GEABPILE  ePBT AedlaTRPISMd CY¥BRELPRSAl | y means

a  aGl/FRY i+fa A PO S @S0 BRUS8A BUNRIL SR d Cadmiresi iinabn akhiebody
whose variabl e regions are. derived froman i munoglobulin of a 15

no PXH &&dH-V erammal (mouse, rat, hanster, etc.) and whose constant regions

sare der'M%Qb%&%ﬁhﬂuﬂﬁﬂleHHQQQkaﬁubbn15618Q%%I%&H e 88 cdeFirkad theom human
i mmunogl obulin has an am no acid sequence unique to each isotype such as

| gGUAItF@e, sMPexnatgns, or gesites| gridgmentdpnedn@brye. PYhéasunstaft regi on
of Al nifePHl NEte 30r éé‘iﬂ?ié&é@”oéh@ﬂéﬂauﬁﬂhl pedyipanabechhak tdlahuman

i mmunogl obul i n bel ong to any Isotype. Preferably, it is a constant
refidPF oG hupeke | Bethadehi @HW%OCPGHQI [/RGHRSHY chPR be SFCHRGSEd, for

eXaH dtha By rdpiyl WEAENSEAESS) t Qr3p¥ et RetRr EHHEhA 08g FRERPhd sShd@ly |1 mi ted

25 thereto A mouse/ human chi metric nonocl onal antlbody can be prepared,
10 e Pt REuR aS4edMiLien COL UWEIOS fe PTOUSSPENENP LY. 1.6, No. 10 (1988) ; and

Exam ned APUQEb%REQn&ﬁﬁaaﬁ§ﬁe9§Eerﬂéné§@th§§tél@f‘llb\@d%‘( I B) mdieic13me3280.
Nanely, it can be prepared by operably inserting the 30 CH gene (C gene (

en@dquyr\@r@@egﬁalnpwagpsﬁla CROERRPAINGbt 2RR TP F DI BRASARDE ng Hunan

I mamiee rabubhf .Hew sSu @R 04 nﬂﬁiéé&&x&l‘érﬁ%ﬁ&&er&b&ﬂéﬁ@@gﬁ%ﬂ%tﬁ%ﬁnCOdl ng
the variable region of H chain) obtained froma_ DNA encodihg a nouse

mogAshay 2 5he?: %d§e9§8pété§qr?ﬁﬁl%?%rﬁHBWaﬁﬂwﬂﬂﬂW?@F%QﬁP%ﬁ%s8fnﬁhocIona

15 antdiphumaaN dnddtfa ICL (§688e 35 rbk, gmmdlmtheaﬁ@n&haeb rRFisHaref L
chai n), obt ai ned fronkﬁéPNA encodi n i qyunoglobuyin downst r eam of
acti C\]/'Lsg?e‘?f‘e oF G s en LahunogLonalTa oY o0 |

A constant region derived from human immunoglobulin has an amino
acid sequence unique to each isotype such as IgG (IgGl, IgG2, IgG3,
IgG4), IgM, IgA, IgD, and IgE. The constant region of the recombinant
20 Chimeric monoclonal antibody can be that -of ‘human  immunoglobulin
belonging toany isotype. Preferably, it is a constant region of human
IgG. ‘ ‘ _
A,chlmerlc:nonoclonal antibody can be produced, for example,as

‘ollows Needless to say, the production method is not limited Cﬁ?

25 thereto. ' -
A mouse/human-chimeric'monoclénal antibody can be prepared,
referring to Experimental Medicine: SUPPLEMENT, Vol.l.6, No.1l0
(1988);andExaminedPublishedJapanesePatentApplicationNo.(JP—B)
Hei 3-73280. Namely, it can be prepared by operably inserting the
30 CH gene (C gene encoding the constant region of H chain) obtained
from a DNA encoding human immunoglobulin downstream of active Vi genes
(rearranged VDJ gene encoding the variable regio.n of H chain) obtained
from a DNA encoding a mouse monoclonal antibody isolated from
hybridoma producing the mouse monoclonal antibody, and the Cp gene
35 (C gene encodlng the constant region of L chain) obtained from a DNA

encoding human immunoglobulin downstream of active V. genes



(rearranged VJ gene encoding the variable region of L chain) obtained from
a DNA encodi ng a nouse nonoclonal antibody isolated from hybridgngaAyb 0o
the sane vector or a different vectogyin an expressible manner, followed by
transform ng host cells with the 5 expression vector,. and then by
cultivating the transformants. Specifically, DNAs are first extracted from
nouse nonocl onal anti body- produci ng hybri domas by the usual nethod,
digested with appropriate restriction enzynes (for exanple, EcoRl and

Hi ndi (Iﬁe)a,rraeﬂg@@tvajmeesﬁdoeuﬁi;nme fvarr ievarpt egidn % agawis:e @&blt)alnealnd

anal y, Sout hern blotting. After an e#ectro ho esed i,S .St ai ned,

S e . R M EUE AR g 33 R Y e EsofEret s Sotn

mar kefymdﬁr?md)nstnt\ﬁshm tg\&:ﬁﬁ ‘gietdto\mat@f aanddsr)agedntnv(éc&@rlvl HEl anf or 15
m nutes. Then,. the is_soaked. in.a 0.4 | uti on 1 1 nut es
wthed‘é%ﬁqsé%erﬁ erThef?ﬂr\%L%wea‘? eblfr‘éﬁ%’ﬁéf?’éfal% E\OFFI £&t i5wfl&?" ours by
tbe wta&esrmtdapdrecﬂw f idnfercHeh HBC AAHEdaadithgvagikRed rand fegmaintds .2x SSC.

After the filter uf ficientl ried, it is ked at 750C for 3hurs
N tor baki SBeCiid Bl REST RER: BHESF 1 s brated iom MR RS R0 aoeaor 30

mi nutastlb'ﬂ’@’%-pﬁdddc&rﬁgpakﬁﬂridbrﬁas< bPpSEhe. LYERS. mEhaoli, | H&@e@mte@l RadH s

treat ed mﬁth reh |zation 20 sol ution |q %#?jp;c ba fﬁi for
to. AR 5 € s pte OIS g e 1Y on are
addeoblerﬁﬂtq;l’m&gesaatﬂ neaatgedf@i S&mpalequ . 12 ah;nu'csse Akter, aﬂwlarnadjyzﬁd on,

e filter Eegﬁunder n_appropriate concentration eaction
A s R R B b e AEErErE & o trorbluea st BELTEs Hitm ednemt ur .
10 mendms)e MiecH iddleirdivn piomide, alq)llﬁsiﬂdz;ﬂmem,t h:raas;mu li&/afiven of 2 X
. SSC and subject d to autoradio raph after the i eal @ %g nged
VD0 R POS) IS e RES e LR RATLE AE Tt e SSPRESBfst: ABrBdI g
ant.l bfxd:y 1ar mlndeelsl f i Bderby t$mut;herﬂs Hadkkedign 300 et Nap#Eds @bowieon Teer regi on
conpr he identifi d DNA fra ne i racti ned ? ose S|ty
oD iRk BE ¢S LEERSE PN LLR0 e d SihL A5id PRSl B RGOS SR
Char oflozim, h6|uasohy21&;e XEMB3 meahdd .) . EMBLEN) ] tex isorbc@ireu:eelxamqblveaslk&’iﬂz and
NVB39). i I d the phage vector_fo. genonic | i brary.
The - gnogrﬁe% I%lp‘? 5%35%% sEFgéang%jfger alsp? a%%lemheqr& |§§1‘ |0ng% g(s:hbrﬁkqéqu such
as thet B cfn—rDévhsunrst houft&lbakeng)/othd%;lmr 189 - 11822 DAY Hh Usilng 3 0
- AUG %QOE’SLZ/ZO 1% SDS at 65°C for 30 minutes. Then, it J.s soaked in 3 x

. SSC/O .1% SDS. The filter obtained is treated with a prehybrldlzatlon
20 . solution in a plastic bag at 65°C for 3 to 4 hours.

.. Next, 32p_labeled probe DNA and a- hybridization solution are
added to the bag and reacted at 65°C about 12 ‘hours. After
hybridization, the filter is washed under. an appropriate salt

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

25 SSC/0.1% SDS, room temperature, 10 minutes). The filter is put into-

a plastic bag with a small volume of 2 x SSC and subjected to
autoradiography after the bag is sealed.

Rearranged VDJ gene and VJ gene encoding H chain and L chain

of a mouse monoclonal antibody are identified by Southern blotting

30 mentioned above. The region comprising the identified DNA fragment

is fractioned by sucrose density gradient centrlfugatlon and inserted

into a phage vector (for example, 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
35 is screened by a plaque hybridization technique such as the

Benton-Davis method (Science, Vo0l.196, pp.180-182 (1977)) using



appropriate probes (H chain J gene, L chain (x) J gene, etc.) to ghta
positive clones conprising rearranged VDJ gene or VJ gene. By nakﬁﬁbAU&mM
restriction map and determ ning thgynucl eoti de sequence of the clones
obtained, it is confirmed whether genes conprising the desired, 5
rearranged VH (VDJ) gene or VL (VJ) gene have been obtained. Separately,
human CH gene and human CL gene used for chinerization are isolated. For
exanpl e, when a chineric antibody wth human 1gd is produced, Cyl gene is

i sod 3 %ﬁ?a@e gﬂo%eem md i nCX %@e Beha i@ (@ﬁ@egeﬁeesetcgan% Seka e
i sol at froma human genonlc i br é gﬁth nnugf geng mouse Cx
gerRS ot Yo SIORGSnGOTRT hih% reéflraé’éﬁ‘?g Fftfalt © %ﬁ? é’d%agﬂ%l y, as

pr obesest ke fgoRdMapt age detethenhhgh thenvhegedhaidseayeddthce of the
nucleotlde seﬁuences of the nopuse |nnunoglobulln ene and the hu

MmThORE DBEEPARGEne: t SPEATE IR WD ORAC F FEIFSnt T RbHDF PSR BT ©x gene
5andr@é1rra1r5g@<mhamcmme@je@ié Jre Vi, Sol7aj egehéonhburraeex %@é@ﬁeﬂA Hael I | - Al ul

genom clibrary ( Vol . 15, pp. 1157- 1174 1978) for exa using.a 3
kb H ndi ﬁe@a%ﬁf ¥ agiBiReTof Col ofen§ g 128 ( BHERn N&t . 9eREady e%cu foxsa,

Vol cH{bme PPz 47 O8n 444 :(sl&ﬂa&)éd angoa 6x8mbl_neECQBénf EagneRéri6f agt DHEIVEPLO
(Proc. Natl. Acad. Sci. USA, -Vol. 78, pp., 474-478 (1981) 20 as' probes. In

addvitnhurer ke@hpie Pradusechufth setal ihdmrltir® 2 DNA GisIangest®d wit h

H ngk lder@ndsfd @Q?e%ed BY 3885 s &@h b &R0 ERSSa MimandgkRohi@gnent i s
|nserted into X7 and then human g ne is isolated with the probes

10nent tbheHY abidve mousengY negse Wg@?@ RN/ CRHFE SRR THOgRRBAN and
hungy glene2§ngq—nﬁna%pcatt_f,@déle(ies@@@ttl@léu@;g abq)mmt ehLKied savandagahancer
reglg . ﬂﬂl nsugfratlon %3 %Flnserted do %heanlnnuse
VHg® Q %r]i’éeﬁw?%nn%et BYCAER e SRANGRSE SVPTGERE TRESSan |
expimeshoglypal Oh SR aﬁdpﬁvagmm@ﬁ pinieneglvbtbiapgeapri ate restriction
enzynes. and DNA l%ﬂ%ﬁ the usual nethod, |n this case, 30 chineric genes

of mousée SBFGEhE? %?ﬂat%%%lép%sJg%%elﬂﬁﬂﬁﬁnc“@ea%n%néaﬁn be
180 eséﬁ‘ﬁéh&‘éky riegsent edd b IdesarBoRXRLASEI AN OHRGIH 40rghatordaffier ent

o CBaREn G, LEBFREY odGRLE: | Kob Ryl BRagl bhat L0B o0 Bl bdube aRErBBAFes, for
exaaplieg. a%kﬁmmmmeh:bgmeht%mm{glIays ’(}hﬂo@rotaaﬂl..aataﬁUSI on
met0d, PERT-0SKI8N SRR FAE B ANSRIY & TR £0aY! 2ELLREREAt T On 23
of-clone MEP10 (Proc. Natl. Acad. Sci. USA, Vol.78, pp.474-478 (1981))
20 as ‘probes. In addition, for example, after human fetal hepatocyte
DNA is digested with HindIII and fractioned by agarose gel
electrophoresis, a 5.9 kb fragment is inserted into A788 and then human

CYl gene is isolated with the probes mentioned above.

Using mouse Vy gene, mouse Vi gene, human Cy gene, and human C

25 gene so obtained, and taking the promoter region and enhancer region
into consideration, human Cy gene is inserted downstream mouse Vy gene.
and human Cp gene 1is inserted downstream mouse V. gene into an
expression vector such as pSVZgpt or pSV?neo with appropriate
restriction enzymes and DNA ligase by the usual method. 1In this case,

30 chimeric genes of mouse Vy gene/human Cy gene and mouse Vi, gene/human
CL gene can be respectively inserted into the same expression vector
or into different expression vectors.

Chimeric gene-inserted expression vector (s) thus prepared are
introduced into myelomés that do not produce antibodies, for example,

35 P3X63°Ag8°653 cells or SP210 cells by the protoplast fusion method,

DEAE-dextran method, calcium phosphate method, or electroporation



3 0 AUG 2005 nethod. The transformants are screened by cultivating in nmedia
containing a drug corresponding to the drug resistance gene |nserted i nto

t he expression vector and, then, celég produci ng desired chimericd0 AUG 2005
monocl onal anti bodi es are obt ai ned. sired chimeric nonocl onal antibodies
are obtained fromthe culture supernatant of antibody-producing cells thus
screened. The "humani zed nonocl onal anti body (CDR-grafted antibody)" of the
present invention is a nonoclonal antibody prepared by genetic engineering

and spegidd cal tie "e2B8s 20 bHARRL 284 MO HR B?“bQQQYvéQlﬂGe&%'%éaﬂ%”t'on
or the whole of the conplenentarity-detern ning %IOHS of

hy perSRIYF R enF EgRBHT QX TRINARILTS 5m the drekﬁrﬁ?éﬁré gacie 9eﬁ%tlé)rsmnﬁeﬁg

regi Olr}is't&fth%"[é’xﬂ}yé)seél\@{ 8BLEr 8@ Opnds 0%1%%&% delt -eadh iafe AR
non- human mammal (nouse, rat, hamster,’ etc.) the framework regions of the

'vanaﬂﬁ%@?%ﬁﬂ%ﬁl%ﬁ%ﬁ@ﬁ#i%&xﬁ#?cﬁhq§iﬁﬁé framework regions of the variable
01 on 1 0T duiTRDy IdHTHAGAORULIRY opdRdahbiencanst ante! S0ERMnLa AR vad from a

const ant regl on from human-derived | mMmunog obulin

conpl @HEFEER | $YP RN NG Fehikedy Iradic P eradks apres seRHe®Xi sts in,
the hyper Vafﬂé‘blh%ma?xg_'zgﬁ ﬂnanaéfof{éi'a-?}Pél%cra%Q'(@BRthra%Qe%naﬁJaiw@W"Qﬂéd means

three regions which directl and ng ementary binds to an antig
( conptleeranE @ e1 Y - gstanhian ﬁ@ ReBPaQe Onebmntwpw PRAH2 CBRYY gemeetlc

fr a%ﬁné@ﬁi&@%rﬁi S VAId ADIE e@Bis0R ABAInT 28E m&&%%@él Valti s er ved
regions lying upstream downstréam or between the three

dOnp| BreFR AR | @ yPRIEE P OF nEhe chore ¢f r%vﬁﬂf‘v@lezsemé@?b\?ﬂ Gerfe IERILNGERS,

and FR4giohs obber tywer daypar-HFaabied MREeshonaleantddhiodiedreaisont haind
-which all_the regions _except a portion or_the whole of the

“conpl %%H% am?{lpaab*eér%h%@l%@g Fegionst ik thepurRer Y abt @Ptegraioprirom

NON- hal NRdn SBIGEA T e £ MREH IO Gl &@In-mhtaaoaumﬁaye (Re8Bel ePLAC erehré’é)té/& th
their correspondi ng reglons derived from a,  human i nnunogl ohul i n.

const &RE - t eghtfh TdeMmeyed ks F e ADRENE iHheuka gl 8BURi TEF=RD é‘rFe QﬁFﬁEeﬁcf’EPm

a%queﬂﬁe ﬂi@nﬁa‘%rﬂ@r Lnd 5@t MevarehAbas ﬂ@_ﬁo(n' g6bm nhead imh@sg1dWHn, | gM
| gA, and ug e constant region of humani zed nopnocl onal {kélbod

D
int h 3r€r§‘§ntc tr OFEZRPR he St IRT 138 % r%?ﬁ’%uﬁaﬁopﬁﬁ&%'gﬁﬂﬂﬂqnn ®ngi ng
to anyuhshtypeivedeimnahbylobtlihs a constant region of human 1gG The

framework r%ﬁécgghﬁgeéggié&f%;“§%€g¥§§nlng regions of the hypervariable
‘region exists in.the hypervariable region in the variable region of

20 an.antibody and means three regions which directly and complementary
binds to an antigen (complementarity-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

"25 region, FR1, FR2, FR3, and FR4).

| 'In other words, a humanized monoclonal antibody means that in

which all the fegions except a portion or the whole of the
complementarity-determining regions of the hypervariable region of

a non-human mammal-derived monoclonal antibody have been replaced

30 with their corresponding regions derived from a human immunoglobulin.
The constant region derived from human immunoglobulin has an

amino acid sequence unique to each isotype such as IgG (IgGl, IgGZ,
IgG3, IgG4), IgM, IgA, IgD, and IgE. The constant regionAof a
humanized monoclonal antibody in the present invention can be that

35 from human immunoglobulin belenging to any isotype. Preferably, it

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



5

24 constant region derived from human i mmunogl obulin are not particularly
limted. A humani zed nonocl onal anti body can be produced, for exanpleAuc 1885
foll ows. Needl ess to say, the production nethod is not limted 5 thereto.
For exanpl e, .a reconbi nant humani zed nonocl onal anti body derived from nouse
nonocl onal anti body can be prepared by genetic engineering, referring to
Publ i shed Japanese Translation of International Publication (JP-WA) No. Hei
4-506458 and JP-A Sho 10 62-296890. Nanely, at |east one nobuse H chain CDR
gene and at | east one nouse L chain CDR gene corresponding to the nouse H
chaiomsEBRt gmi@me icGstiateed] f£x00m hybumammasmpnodgtohgl imusereronacitonal
antihb d g 2 man gnchai n gene encodi ng the whol e regi ons except human H
chz?aﬁ 2&orr §‘B‘&ﬁ&| g to nouse H chain CDR nentioned above and hunan L 15
chai n geAehemanilzag ridreo oot £1 r&gimmmmtbhummdtce@aiﬁbﬁman@drer espondi ng

Gorite LOTAE Rouske £ ERAF ne OO Bert 1L SR ThE I h AT gai 1) so

| sallatredcare operably inserted into an appropriate vector so that 20 they
can be eﬁ,gressed Sim | arI t he he human L

chain geh&fs)S3F®tper &bl ¥ ??@%ngsﬁ][uga%&eﬁermoﬁgﬁr%{‘)? até’ dé’r so t hat
t he;emredaefmphm@dmoﬁdcerdmam \ealti,bddye camise pteglaaied EOR ggetea(is) / hunman H

chain and mouse L chai en /human L hal ene(s) an be
o SRR £ o SRS e 38  BHPISths TP AR Tart) A
marnefe r ndasitorzal Im;mlrxacaticamsf(apnﬁd) WiNioh tH‘EEL exps @643 HDnaudciyerAt mlﬁo pr epar ed

f d h I ib
1000 ERVASHY 1 DSrPier OF rFSE o BT Bd e Sa RSASHBAATS 671 body i s
obtaienedse0 b tdha iculdDR e;awpem'ract@s"ponc&m@'tm "theraro uaEn 6t | dreain amm body" is

: ' h bI d
ot ot e PR e e ReoOuP T Rang e Ay e © Cha v

15

20

25

30

35

coregid hutnangi chhéni gmmla(}zgianimlngltaeen}d@le \t@@lbmnege% Imder’cglduman :
RS g3, TR TRk PRERISHL DUID IRICRLEIRL
wayclresid §eAeGe2@@8ing the whole region except human L chaln CDR
corresponding to mouse L chain CDR mentioned above are iéblated from
human immunoglobulin genes.
~The mouse H chain CDR gene(s) and the human H chain gene(s) so
isolated are operably insertéd into an appropriate vector so that
ﬁthey can be expressed. Similarly, the mouse L chain CDR gene (s) and
the human L chain gene(s) are operably inserted into another
appropiiate vector so that they can be expressed. Alternatively, the
mouse H chain CDR gene(s)/human H chain ggne(s) and mouse L éhain
DR gene (s) /human L chain gene(s) can be operably inserted into the (Qﬁ
same expression vector in an expressible manner. Host cells'are
transformed with the expression vector thus prepared to obtain
transformants producing humanized monoclonal antibody. By
cultivating the transformants, a desired humanized monoclonal
antibody is obtained from the culture supernatant.
The “human monoclonal antibody”‘is an_immunoglobulin in which
the entire regions comprising the variable and constant region of
H chain, and the variable and constant region of L chain constituting
the immunoglobulin are derived from genes encoding human
immunoglobulin. .
The human antibody (preferdbly human monoclonal antibody) can

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



25 the production nethod of polyclonal or nonoclonal antibodies nentioned
above by inmmunizing, with an antigen, a transgenic animal prepar&8 Mip 2005
integrating at | east a human i mmunogl obulin gene into the gene |ocus of a
non- human manmal such as a nouse. 5 R&r exanple, a transgeni c nouse
produci ng human anti bodies is prepared by the nethods described in Nature
Cenetics, Vol.7, pp. 13-21 (1994) ; Nature Cenetics, Vol.1l5, pp.146-156
(1997); JP-WA Hei 4-504365; JP-WA Hei 7-509137; Nikkei Science, No. 6,

pp. 40-50 (1995); . W94/25585; Nature, Vol.368, pp.856-859 (1994): and
JP-WARS. PEPAGGBIGE s@eA®d | REadeP 1Y BhOPEL r RfenfIORoddPaEdpednt tBRAI8fe f or

produgich@ idncAUABHvE s} MathuRiliRlq) (Hem hheamide®f A tirfadRY@RAICCafOMAOr Pig
can al so be a%pILed (Ni kkei Science, pp.78-84 (April, 1997)). The phrase
" por t PERPEE e PYntPhEEYetaBIudédlPASEhE BP@éénﬂmmYBOEﬂ9§H#FBngﬁﬁﬁnénéo

parti ahe @@n@n18tua GQHQChBHahuﬁBhiHQQMa@SSG%HtEgnﬁdmo@B@Ve- I't specifically
means F(ab')2, Fab', Fab, Fv (variable fragnment of antibody) , sFv, dsFv
(d?sul fi de EPALFYIBRYEE AP LragsoghsC POPAGI REOOHELRY dHIMHD dP-1Pedsesobrn.

Ther . JRalRies }(ajy@heane{\i@c_aés deldR ASLABE NHABA) BendQi ¢, (AN )7 2ppand-SFab’ "
can be produced by treating. immunoglobulin _(mnoclonal _antibod wth a

pr ot eddd 3lch B_TPEDsGF&td SFapal Pl - hnd RRedfS A tantiBedy  f i Hgitéht Hel
gener af-a@ 4 sdi geswa @it hesosmynodtnbd i Bcikele the. di B faglesdqndssyn the
hi nge regi ons exi sting between each of the two H chains. For _exanple,
papai WA Zred 7 gBafheredlof 68he PP5 8if5EPAI dé298nds 3l YRe"Ri Hge H&éi ons
exp st igyg doetaneen each of the two H chains to generate two honol ogous

anti body fragnments in which an L chain_conposed of VL (L chain variable

region) and 1@ 3QELERRPN 2cORSERMYr 8GVEAPPEIakd CARIAYENEICT PrAGHERTIcBposed
:-011: \|—/|H l'&if_l_\éi'gl&\:léd(")tiv\é@r b&BE@i][hegEB?) ttﬁadm%wtofyé Ellﬁlixéljbﬂib tcliftﬁv w%ti@ngahe?; _03
o} chain are connected at .their rm nal _regions rQu a disulfide
bond. a%iﬂﬂp?ﬁagﬂkﬁ?q\&§;ﬁ§ﬁﬁl§§&@§C§ntFﬁbgf*ﬁﬁadﬁﬁﬁg§vi&3@29863 Fab'. Pepsin
al so cl eaveghlegghdawes teanieh tde £H sahtivledponds tBetihenhithge pregiears
efgstin bet ween each of the . two H ch ips to gene ate .an antibodx. fr%gnent‘
st P ght3TY §ErGEy PERRT & ART F1ahM&F 9P Wi BARPHECR i 355 2 T 08 Fab’ s
are capwet ed at tshediifigalnggimeansinEgabant | bedy ‘f,r aaent Firs (aldiatle

,F(abf)ggaé%ékfggg %%Q?body), sFv, dsFv (disulfide stabilized Fv), or dAb
(single domain antibody) (Exp. Opin. Ther. Patents, Vol.6, No.5,
pp.441-456 (1996)). | - ) o

- 20 : “F(ab’)2” and “Fab’”" .can be produced by treating immunoglobulin
(monoclonal antibody) with a protease such as pepsin and papain, and
means an antibody fragmeht 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
25 disulfide bonds in the hinge regions existing between each of ‘the
two H chains to generate two homologous antibody fragments in which
an L chain composed of V. (L chain variable region) and Cp (L chain‘
constant regibn), and an H chain fragment composed of Vy (H chain
variable region) and Cyyl (Yl region in the constant region of H chain)
30 are connected at their C terminal regions through a disulfide bond.
Each of such two homologous antibody fragments is called Fab’. Pepsin
also cleaves IgG downstreamof the disulfide bonds in the hinge regions
existing between each of the two H chains to generate an antibody
fragment slightly larger than the fragment in which the two
35 above-mentioned Fab’s are connected at the hinge region. This

antibody fragment is called F(ab’):.



26 The term"graft rejection"” of the present invention refers to various
i mune responses that try to reject and elimnate a graft (a part3@fAls 200
living body that is transplanted; a cell, a tissue, or an organ) froma
donor whose genetic background is #éfferent to that 5 of the recipient
(i.e., allotransplantation or xenotransplantation) since the recipient
recogni zes the graft as a foreign substance. The i nmune responses that
acconpany this transplantation can be classified into (1) hyper-acute
rejection, which is a strong rejection occurring inmrediately after

transpl arfthet temm (oraft el eefeer’ f the mheshRntsinpertied HRE4TH @ few

ts I
Ton T R e e e L e Tar (mi Uy due
to {annardc ofpat bmflmlb@dy r@par‘@slemtt@@n@plﬁn@@ril sa aadlhuaokbssiemetity due
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| ar a result ot:graft rejection, graft
5u| tcpfm;thel ye btpbers m&rotauldoarr@rﬁsaalllaslt@fthonmr tmm@snmmmaﬁt _
deV§ir?<Pétﬂ%tré’J[ gigkt Heleo A SSHER Y stLEBEQCYﬁ%'& and
fatigue, but alsoswellin an ten ness at the t nsp antation site. 20
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t he serious pro -acuterejecti‘on occurs graft is
r ej @etwrl g himmed At eky énh‘ee:t etmﬂwhamtauon hi €2) ravente oreteseiento "an
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recl pi.ent roma donor hrase "an or gan or a portlon
the¢1@mm¢ eramernglm oheervednsgivereaat mmmtchfs tafited nt/mmhant@tmrs to an_
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anmamua er ab uman or a p1g espeC|a refera
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l'iver, or a portion there e term"tissue” relati to
15trahf§Ipllﬂah't2m|on of this 35 invention refers to an arbitrary"tissue derived

L romt 2%:& ;a Egansgﬁ.qy ofogr%frm%glec e, erall Y- arhupeRi REL81 D1 Pecdfds
necrotic and falls off. Furthermore, the patient develops not only
severe systemic symptoms such as fever, leukocytosis, and fatigue,
but,also:swellingband tenderness at the transplantation site.
20 Furthermore, severe complications such as infections may occur.
- Inparticular, when transplanting a xenogenic graft such as that
from a pig, the serious problem of hyper-acute rejectioh occurs,
whereby the graft is rejected within minqtes.
The term “graft” of this invention refers to “an organ or a Qjﬁ
25 portion thereof”, or “a tissue” that is transplanted to a recipient
mammal from a donor mammal.
The phrase “an organ or a portion thereof” relating to the
transplantation of this invention refers to an arbitrary organ or
a portion thereof that composes the livingbody of amammal (preferably
30 a human or a pig, and especially preferably a human). A preferred
example is the liver, heart, lung, pancreas, kidney, large intestine,
small intestine, or a portion thereof. Especially preferred is the
1ivef, or a portion thereof.
The term “tissue” relating to the transplantation of this:
35 invention refers to an arbitraryitissue derived from the living body

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



27 A preferred exanple is a tissue such as skin, cornea, bone, or cardiac
vaIve; however, it is not limted thereto. The term"imunosuppregs) w86 2005
agent” of this invention refers to any one or nore existing

i mrunosuppr essi ve agents used to supB?ess 5 an i mmnol ogi cal rejection
(graft rejection) in a recipient caused by transplantation of a graft in the
clinical transplantation of cells, tissues, or organs, whose manufacture
and sales as a pharnaceutical agent have been approved by a governnental

Orga”AzaééfOer Oc{ eQ”%p re fore. of, r@%‘”?ﬁﬁ_ pprgf_ﬁéxe %%e”,to ha}dare
curr enti y use c |n|ca or preclinica rra | °5e“ 5B
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phar maceut i nt,._na roved b gQue nental I ani z tlon after
the trial s.%c%%%mﬁ%%uppﬁggglgvﬁl‘aﬁea esnatar e\éuétg%is r%ven LESAESSHY al so
i n coabynathe oo muﬂé1dki§iing’ummuaoag@ptessIheregenes ubedteonsuﬂﬁkess

" nosuppr essi ve agent.' accord o th|s i.nv ntlon includes, the use o
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phar macet |caI agems Sel
t acr okgerus, &Ke 396 ampMDMe@pbyne QdigranQMamﬂurgﬂnuzatmmhetpt ebyFone
n]ZOFIbInelﬁﬁﬂgf hg& Hh§§egLEFE %noqg{tlcgres%%&glgsl he mnse
cal l ed” aﬁ}enocortlca ne2™ 1 dor f9E05Ceroid: °tor ol duct
prdncsmhmnaandrnpraqlpmedalsti:mﬂss|qnﬂw1dusb25u@@ﬁhenwcsenmaaledrlals

rapa i V'SP | o ET h
2- anF%g ggf - -é%t§Fg§§H§$?S%%%?“Tgfxﬁggﬁéégdigkeﬁha ogﬁﬁgfgdggentand a
( " CTLA%agr bg" adesoviebedybel mNeEnmhertabnerganlb@thoofatfaerotherusr(LEKSS%) and

cycl osporing Eﬁ %&R&%sﬁ@a&&es@ﬁ}fe‘%%#gﬁ AL 108 LES Moy aﬁ‘? ofil “%utoé Lgi s

I nventi on re ers toa I canent contains as an Ive |1 ngre |ent (1)
a pol yppeptamis nediien siiegh 2he 3f,u|¢r | mpye hagentbudi g ansfogd estiavktagn

Pract aalcbies3a0e: 98l Dgepds! dosstiipnonle s LA yﬁq'o% ho2uBeLt Lop. of

extracel regi on CytOtOXIC ocyte assOC|ated
ant i ggse4of<anthpdds m@ %@@I@WW PSS ioan qqelblmledoesgosf acDNA>.

gegggglziggéq&%sb@npﬁemmwééf)agé@s AJAERRAY YRS hACcERBRALEEBY the 3
with 2 or 3 agents) _ ,
Preferably,_the 1mmunosuppre551ve agent is, fer example, one
.20 or mo;e_pharmaceutlcal,agents selected frem cycipsporinf(CsA);;
tacrolimus(FK—506);aiathioprine(AZ);mycophenolatenmfetil(MMF);
mizoribine (MZ); leflunomide (LEF); adrenocortical steroids
(otherwise called adrenocortical hormones; corticosteroid;

- corticoid) such as prednisolon and methylprednisolon; sirolimus

uf25 (otherwise called rapamycin); deoxyspergualin (DSG); FTY720
(chemical name: 2-amino-2-[2- (4-octylphenyl) ethyl]l-1,3-propanediol
hydrochloride), and a “CTLA4 drug” described below. Either one or
both o©of tacrolimus (FK-506) and cyclosporin are especially
preferable.

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

35 acid sequence> GenBank Accession No. NP 005205; <cDNA> GenBank

Accession No. NM 005214); (2) a fusion polypeptide comprising the



28 whol e or a portion of the extracellular region of human CTLA4, and the
whol e or a portion of another protein (especially preferably, the whole or
a portion of the constant region of human i munogl obulin heavy cHgb mu6 2005
(hereinafter, abbreviated as CTLA4-1gFc or CTLA4-1g); or (3) a DNA which
may provide to a mammal (especially?3S$referably a human) the pol ypeptide of
(1) or the fusion polypeptide of (2), or a vector conprising the DNA
(especially preferable is a plasmd generally used in gene therapy, or a

vi r alwhalt oorder ipedt fommed WhauseXteacevivigr radgéooviofishumdand-Tdshci at ed
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i mmunosuppressave effect of the aforenentioned LA4- | For a the
hi gh § %H&£o§%%5r8§sﬁ9 47527 oPTYL f? ﬁéﬁ %%lﬁFﬁﬁ”fgan
substmimhel Wespephebyyabasifeeabievel mﬁmrby tl& i pwypwemesmﬁ bi/) Rep& i gen
has bge onf.i rmed fromyvariou i mal__ex Lnents dithis J4 du | S
5o PRI F48d 000 Brreb e B A a5 o PREECE ot TRk e Ry i
Vol . 19é$pe®taﬂlw PrdiesaliPe0,1i2000; pnasmde g&n&%ﬁllY\knsa®3 in gene

¢ 12’????/}%3?‘780]199%801 1%jsglvef3°é°§wb g?%é‘\c{eaw P a 13? Eég Y 199%: Nat ur e

a%momrrps46&d%@-a2@091a9$@ou1r%4 88C - b 3815599128 1995; J. din.

Invest Voliereit®; 463ch82f 1998 &ﬂ@g{\}ﬂv@és% suR26Q4- 2642 r AQ9B1y hr Engl .
J. Med. , Vol 340, p. 1704-1714, 19 Med. Vo 335, p.1369- 1377,

W J.
1996; T91eNi f. Ty @Rt Iongl | Tgensgarsa3regson 1959) thanelphingglobulin
" phar reaeyt ickalilny, "accepsabhe APeptidy, 1 hhfd IMpredtd e lingl tHes Sdme”
exci pjent,. a diluen Qsing agent, a stabilizer, a

co
prese 9§tF98 sﬁmﬁuT?éPlngnaseﬂﬁFéP?a ?bggﬁ aronatic agent, a colorant a
sweet ener, Bhewé scagiet y-a& ncneabemg ageént repofritavoron a $hbub|$1gwlfncam95|ng

t, d
agen mﬁlﬁnéggﬁp%%}%ivé dftye  YE NOnane Ay déﬁ’éx‘?tf’énéégc%'rﬁ%r rq%e

phar maceut1 c osition can be fornulate nt.o pomders
gr anue®snpl Ay e¢hieods 9hs olmmynpippressive effect of Y100F (tyr051ne of

position 100 is ‘substituted with phenylalanlne) developed by
Bristol-Myers Squibb/Repligen has been confirmed from various
animal experiments, and this product is also included as one of
the CTLA4 drugs  of this invention (Igaku no Ayumi, Vol.194,
No.14, p.1195-1200, 2000; J. Clin. Invest., Vo0l.103, p.1223-1225,
1999; N. Engl. J. Med., Vol.335, p.1369-1377,°1996; J. Exp. Med.,
Vol.178, p.1801-1806, 1993; Blood, Vo0l.94, p.2523-2529, 1999;
Nature Med., Vol.6, p.464-469, 2000; Blood, Vol.83, p.3815-3823,
1995; J. Clin. Invest., Vol.2, p.473-482, 1998; Blood, Vol.85,
p.2607-2612, 1995; N. Engl. J. Med., Vo0l.340, p.1704-1714, 1999;
N. Engl. J. Med. Vo0l.335, p.1369-1377, 1996; J. Clin. Invest.,
Vol.103, p.1243-1252, 1999).

The phrase “pharmaceutically acceptable carrier” of this
invention includes an excipient, a diluent, a filler, a
decomposing agent, a stabilizer, a preservative, a buffer, an
emulsifier, an aromatic agent, a colorant, a sweetener, a
viscosity-increasing agent, a flavor, a solubility-increasing
agent, or some other additive. Using one or more of such
carriers, a pharmaceutical composition can be formulated into
tablets, pills, powders, granules, injections, solutions,

capsules, troches, elixirs, suspensions, emulsions, syrups, etc.



capsul es, troches, elixirs, suspensions, emulsions, syrups, etc. 3 0 AUG
2005 29 The pharnaceutical conposition can be adm nistered oraIIy-%r
parenterally. OQher forms for parenteral adm nistration include a sép%um%n
for external application, suppositorg3for rectal admnistration, and
pessary, prescribed by the usual nmethod, which 5 conprises one or nore
active ingredients. The dosage can vary dependi ng on the age, sex, weight,
and synptons of a patient, effect of treatnent, adm nistration route,

period of treatnent, the kind of active |ngred|ent (the "substance"
accor di ng. ?Q?tﬂﬂ?ﬁﬂﬁﬁﬁﬁﬂlqaﬂv§ﬁﬁp8ﬁltﬁ@ﬂtFéﬁeﬁeaﬁa@é?l%BﬁF%?n%Ha}%YIﬁfthe
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can be admnistered to an adult in a dose of 10 g to 1000 ng (or 10 g to
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carri gert6d 10r RAtRAAY,/ WheCREAEESE e vd Ain@Gled@RnicthyshBr Ogise€a ka8 be
adm nistered to a human patient in npeed of treatnent in the dose range of 1
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medi cal |y 25 appropriate adnini stration routes such as intravenous
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i nj ection %ect|on can also prepared into a non-aqueous diluent 30
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ection _can be sterilized b% filtration with a bacteria-filtering filter,
dﬁrn%@ﬁg § BSCEEFPBY¥i 4B, O6ReB§- 35 irradiation. The injection can be

produced .i NIfugHe acdBNRE ahhahjkttion, it can be produced by dissolving

oréuspendingenlantibodyjJ1anon—toxic,pharmaceuticallyacCeptable

carrier such és physiological saline or commercially available

distilled water for injection adjusting the concentration in the range

20 of 0.1 Hg -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 dosé range of 1 Hg to 100 mg/kg body weight,

preferably in the range of 50 Hg to 50 mg/kg body weight, one or more

times a day. Examples of administration routes are medically

25 appropriate administration routes such.as intravenous injection,

subcutaneous injection, intradermal injection, intramuscular

injection, intraperitoneal injection, ‘or such, preferably
intravenous injectioﬂ.

The injection can also be prepared into a non—agqueous diluent

30 (for example, propylene glycol, polyethylene glycol, vegetable oil

such as olive o0il, and alcohol such as ethanol), suspension, or

emulsion.

The injectioh can be sterilized by filtration with a

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

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

is prepared at the time of use. Namely, it is freeze-dried to be a



Is prepared at the tine of use. Nanely, it is freeze-dried to be a 3 0 AUG
2005 30 sterile solid conposition that can be dissolved in Ster"%[}AUGZMS
distilled water for injection or another solvent before use. The
pharmaceutical conposition of the present invention is extremely useful for
the suppression, prevention, and/orgtreatment of immunological rejection
(graft rejection), which is a serlous problemin therapies where an organ
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by antiiMhéhdd@ppidoMve agents administered to suppress graft
rejection during such transplant therapies when the
pharmaceutical composition is used in combination with the
immunosuppressive agents. '

‘Brief Description of the Drawings

Fig. 1 shows the effect of an anti-AILIM antlbody
and/or an immunosuppressive agent on the suppression of
immunological rejection (graft rejection) accompanying
organ transplantation, using as an index, the prolongation
of graft survival in a recipient who was transplanted with
a liver from a donor.

. Fig. 2 shows the effect of. suppression of
immunological rejection (graft rejection) that occurs
accompanying organ transplantation by anti-AILIM antibody
and/or an immunosuppressive agent, which uses as an index
the extended days of graft survival of the transplanted
liver from a donor in a recipient.

Fig. 3 shows the effect of suppression of
immunological rejection (graft rejection) that occurs
accompanying organ transplantation by anti-AILIM antibody
(otherwise called anti-ICOS antibody), which uses as an
index the extension of days of graft survival of the
transplanted heart from a donor in a recipient.



(otherwi se called anti-1COS anti body), which uses as an index the extension
of ‘days of "graft survival of the transplanted heart froma donor in a
recipient. 3 0 AUG 2005 31 Fig. 4 is a photograph show ng the degr[}agugm]g{,
infiltration of AILIMexpressing cells into a transplanted heart. Fig.
shows the effect of suppression of 3mnnmunol ogical rejection (graft
rejection) that occurs acconpanying organ transplantation by anti-AlLI M
anti body amd/gar AHCTLAG- lag, pintdgressts ashawingdexihehe éegeasi omfof days
of grafit sSuria¥alonOfo s NET1 FADSRHRBE S YN llie%'étllfsr GAtH QO'EQ%n's’bl%nﬁ:%%F pi ent.
Fig. 6 shows the effect of an anti-AlLTMused in conbination with

AdCTLA& a& on the suppression of immunol ogical rejection (graft rejection)
acconpanyi ndi%orga® trahopsant &hicon, edre§ asOdn | REPPIESIFEOfr esSfce or
absencetnﬁfurwlm‘gtlcﬁur vivejeofiont r ggeplfant etk jreariior()pri thay leeaturs

(perop i 4 ?@d E eROA. mﬁ““ﬁ?ﬁ?‘p B AR ONATEnd LIt oo S N
the I'n AQAERLYE M oldn NeBe B8 i riidst viie  BETERBLPT: Of | v

i1 ust rdm@d oft lgnaditer éuCElVélB@ﬁTptbg transpkanteqoheagtbef remnst r ued as
bei ng IddAdedid & theigyikadi .nents described in the Exanples. [Exanple 1]

Suppr essi on af, graft ct I 1M | b e;n liver
transpl ant atEqu % ﬁg?ggl a’%l’g@a%%'ﬁ glf gocl%ll%n%g{“ﬁu u%nf 1'1ns rats
(mal e, PRRIBFPN and1BA rafSCEharel921007 250 V\esr"(?REEe?FJa%“recﬂ i ents and
donor s,immspz\]cngmly rejeltignt i -(gnafAl LI Mejhenbidnhal amwarpady igronocl onal

anti bodyrqut | £r8MshI M A6CHAPS ulslivigd £ ahheaneeht, Ur@lé“ﬁ@é@éhéat dibt ai ned by
cul tur'é%%}%é”ééogggft' %g E{Q;aﬁh% re‘”cfé'ﬁ%]é}{;ﬁ@&étﬁ% ybridong , named

"JTT-1" ntern
heart transplantatlon and secondary heart transplantation)

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

Best Mode for Carrying out the Invention

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

construed as being limited to the embodiments described in

the Examples.

[Example 1] Suppression of graft rejection by an AILIM
" modulating substance in liver transplantation

<1> Materials and methods
<1-1> Animals
Adult Lewis rats (male, 210-250 g) and DA rats (male, 210-
250 g) were used as recipients and donors, respectively.
<1-2> Anti-rat AILIM monoclonal antibody

A monoclonal antibody purified from ascites fluid or
the culture supernatant obtained by culturing in vitro or
in vivo the previously reported hybridoma
named “JTT-1” (this hybridoma has been internationally
deposited on October 11, 1996 at the National
Institute of Bioscience and Human-Technology, Advanced
Industrial Science and Technology, Ministry of
Economy, Trade and Industry, which is an international
depositary agency certified under the Budapest Treaty.
International Accession No.: FERM BP-5707) that produces a



deposited on Cctober 11, 1996 at the National |Institute of Bioscience and
Human- Technol ogy, Advanced Industrial Science and Technol ogy, M ¥ &tAyg 2005
Econony, Trade and Industry, which js an international dep03|tary agency
certified under the Budapest Treat§/2. I nternational Accession No.: FERM
BP-5707) that produces a 3 0 AUG 2005 32 nouse anti-rat A LIM monocl onal
anti body (nouse anti-rat JTT-1 antigen nonocl onal antibody) was used (JP-A
Hei 11-29599 (Exanples 1 and 2) , and International Patent Application No.
1 rej , i n d S Siqmply
reforiny saetoraEradtal A dond B AP Ebbal, e bRk LS SR
Folardvigeg: eaogleviadushy ibedynt edsmes édd(HF -Kadedal et2229 (Biammlesof donor

DA t { t t 64
Toda: Sitandn sHEgt e A Uy GeBeft TS P A D Olog)
Spe@#anq:alld%/,l andef&)s obthnELmaﬁ“@n DAhigt snwebedyashesiinyly f4 e eyl

i cg-caQl & 21l chI r}J'Bd water fromthe portal vein. Next,
5t ransoa\gan‘% |lon fo iVers to the reci pient Lewis rats was i nitiated by

sut<jlr-|31>g It:h&‘rsapraaﬂré.mttaima cava. Then, by using 15 the cuff technique,

roc . 18040kl Yl TR o N R fRMAoaTRE kBl & (qrgTeP o

r ecli piears qfatisndlreaAvnm rwézcejaspana[ptlemtednphem oﬁcmplenheLewaﬂsmmt ation,
th| &gzt ergg negJ to, be ]?9%39 "ff%ls&;laé 4 rgo ojoth t}'@nspi%atl on. As
he ran

a res 'he 'success rat spl an 211 on Wa's <1-4>
10 Ad i e sty et v s S8 ammi47Al LIMANnt i body and/ or an i nmunosuppr essi ve agent

25 After aldan,of 1190501 BRLALER, <LRG 4 ALLT Mol e S, and/ or
t he i munosuppressi Ve agent FK- were adm nistered to eac of e Lew s
r atBlysuigtg guc@upogémdaiéhenglszgdmmlsl)ed Wathe foeesheandraaltyeinining.

desed i ded b s%WanE%% Q?Vo‘%”tﬂ’@' fbve£§a% }%mr@tc'% ;ﬂtﬁiewgpksfcsdwg@s

count'ed” as ay zero he group to neit e anti-AlLIManti body
noritieiated by suturing the supra-hepatic vena cava. Then, by using

15 the cuff technique, the portal vein and the infra-hepatic vena cava
were sutured (Transplant. Proc., 19, p.1158; 1987; Transplantation,
43, p.745, 1987). ‘
If the recipient rats died within 3 days after complétion of
the transplantation, this was determined to be a technical failure
20 'of the transplantation. As a result, the success rate of the

transplantation was 95%.

<1-4> Administration- of +the anti-AILIM antibody and/or an

immunosuppressive agent

S,

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

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

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

35 and 6) -

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



i mmunosuppr essi ve agent FK-506 were adm ni stered was used as the control.

1. Anti-AlLIMantibody (1 ng/kg; intravenous injection; day O
Anti-AlLIMantibody (1 ng/kg; intravenous injection; day 0 35 adﬁUGWG§W5
Anti-AlLIMantibody (1 ng/kg; intravenous injection; day 0, 3 0 AUG 2005 33
53, and 6) 3,6,4. Anti-AlLIM antiboé& (1 nmg/kg; intravenous injection; day
0, 9, and 12) 0,3,5. Anti-AlLIMantibody (0.3 ng/kg; intravenous injection;
day 6, 9, and 12) 6. FK-506 (1 ng/kg; intranuscular injection; day 0) 7.
Anti-AlLIMantibody (1 ng/kg; intravenous injection; day 0) and FK-506 (1
my/ kgy |ghﬁagyscular day 0) Duration of graft survival of the transpl anted
liver int 10 recipient was eval uated and determ ned according to the
Kapl an- Mei ef - Angsit-AIEM RagdbpdyThe maddd t nhravenows ind e¢yion; ded Fig. 2.
Parts3of6thg data 139 in Fig. 2 are updates of the data in Fig. 1. As a
result, in the group to which the anti-AlLIMantibody (1 ng/kg) was

adni ni st er e8l- Pt FreAI LM Rt ipesiyo 8 3ang ke 5 6 Hfr averous dinjesitign; day
tr@nsgla@ta |og gnalga5f|cant prol ongation of graft survival of the
transpl’anted’l i ver was observed conpared to that of 20 the contro

Furt her nor e6 - |ﬁKtﬁQGQKbu@g(bgmhnnhramuéﬂPHQEag@]@ttaﬂnb-ﬁﬁzlW’ antlbody (0.3

ng/ kg) was §ldfﬂr{\&§lz§fﬁﬂf Sl BB, OYfr proFggr%e&M@ uflg ng day

transpl antation, a sim Signrtican ation of TSRl of
_the tﬁ@@sﬁﬁaﬁ@éd ﬂlW@Vk@Hslatgém@§§éﬂ@éd dag Purt her nore, surpr|S|neg, when

the anti-Al bh%@%hbe@ﬁg‘g@%“rt QQ%%é&eB?dtﬁéeErlaﬂéblg atel @19%@&93%8” W th

FK-506, which Is an nosuppressive -agent clinically used for multiple
phf pogesindeaitt vas gws it ost apdedeterminedaegoridiag hasthyg EarilpnpMeiienged,
whi ch \pas  considerably |onger than when only FK-506 (1 ng/kg) was
“adninistered 30 once.

<2> Results :

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

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

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

20 the control. : |

Furthermore, in the group to which a low dosage of anti-AILIM

antibody (0.3 mg/kg) was administered 5 times over a course of time
. following transplantation, a similar significant prolongation of
graft survival of the transplanted liver was also observed.

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

30 once.

From these results, the following were revealed.

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

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

graft such as an organ can be further suppressed by using the



Fromthese results, the followi ng were revealed. 1) The anti-AlLIM anti body
significantly suppresses graft rejection (immunol ogical rejecti Agpqqﬂ%
acconpani es the transplantation of a graft such as an organ. 35 a
rejection that, acconpanies the tramsplantation of a graft such as an organ
can be further suppressed by using the 3 0 AUG 1005 34 anti-AlLIM antibody
in conbination with an i munosuppressi ve agent, conpared to when only one
of themis used. [Exanple 2] Suppression of inmunological rejection by an
AlLIM 5 nodul ati ng substance in heart transplantation (Part 1) <1>
Reageht sA Ik paits bogiyd inesombgnatihodvi il ap>immiines sppdess1C8HAGRN i ce

( 535{51;%@ ] (pal 6 weeks old) were used as
rgzlé%?%%é{s@:%% ‘ﬁ%%%rs, espectglf\r?‘éﬁq%f1 g% gi?%'> Preparation of an anti-nouse
Al LI M nonocl onal anti body The preparation was done as follows. Using the

. i ot : L ih : _
Fepor EaiPte 12 gt Brd meRteRb p50 ek Aliod 18RI BEEN
X r ansfol akdngeshbekdnessimgheanset Abhs M aasapiepaf®artislaccording to

Sta@@rge%gém?gs é'&%;@glgenﬁactégg?g?}ﬂg{%%gg t echnol ogy. The transforned

cel | "wa nogehi zed and’ ul'tra-cen (100, 000x @), andt he centri fuged
reskdub> chmimeh$ng the cell nenbrane fraction was collected and suspended

in PBS. T, tad I ﬁ;m_{a ract i Qn, LR} ed:tag W th
conpl ete %?'é%ﬁdﬁsﬁ]%ge gﬁjéueva iMto the oggﬁgaﬁggf hgta?gt grlt:rga?ﬁlgg%’t he
i ni bi weekamobdravéne ugedyad) renaipddntsoandt Hences| nesbeabdvelscti on was
dnopiste igen_jpnto f i inte : n day 7, day
T e R S R R R A B
aere col | Bee eprepsration ynph dode ael felbows nouse nyel oma cel s PAI (JCR No.
B0113; . Di e . 217 ) , ] X i 1 ratiof -
and a rm%%f%%zﬁ% Ce]a%t% #E‘oﬁ?ggé%ﬁéc?%g %@%r 5%@%@‘%@%‘? ergpegdgé ebu P %sei ﬁg the .
cel tBeuprayipubyet hepented| peuse4BIDIVMBOENE nFamundhnheVa) - 48, Nhelfusing
agept ri S Is@ LRSS - rx?;@ i [ s-egnt ai ni ng
AS Oiltnggfum (Qj’i %E)t‘r%r%%uc?;%%cont a?%?%% O%S%E‘E*L‘S‘E%‘%/?%éﬁg‘ef% g%‘@lx%& B
" 13m ﬁ§gp§¢1ﬁ.ﬁg to standard methods using genetic recombination technology.

“The transformed cell was homogenized and ultra-centrifuged

(100,000x g}, and the centrifuged residue containing the cell membrane

- fraction was collected and suspended in PBS. The obtained cell

- -membrane fraction was injected together with complete 'Freund’s-

- 20 . adjuvant into the foot pad of a Wistar rat for the initial immunization

(day 0). In addition, ‘the cell membrane fraction was administered

- as an antigen into the foot pad with intervals, on day 7, day 14,

and day 28. Two days after the final immung'.zation, lymph node cells
nere collected.

25 The lymph node cells and mouse myeloma cells PAI (JCR No. BO113;

Res. Disclosure, Vo0l.217, p.155, 1982) were mixed in a 5:1 ratio, .

and a monoclonal antibody-producing hybridoma was prepared by fusing
the cells using polyethylene glycol 4000 (Boehringer Mannheim) as
the fusing agent. Hybridoma selection was performed by culturing in |

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

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

35 reacting them with FITC-labeled &nti-rat IgG (Cappel) were measured
using the EPICS-ELITE flow cytometer to confirm the reactivity of



The fluorescence intensities of cells stained by reacting the culture
supernatants of each hybridoma with the above-nentioned reconbi ﬁ@nﬁum%se

Al LI M expressing transfected cells and then 35 reacting themw t

FI TC-| abel ed anti-rat |gG (Cappel) wePe neasured using the EPICS-ELITE fl ow
cytoneter to confirmthe reactivity of 3 0 AUG 2005 35 t he nonocl onal

anti bodi es produced in the culture supernatant of each hybridoma agai nst
nouse AILIM As a result, several hybridomas that produced nonocl onal

anti badi es _havi ng.react. vity towards .nmou Al L wer e obtai ned. .5 e of
B Y e e S EUE Ll g
mL/ nougler tdarhy aged nisit) motied ATEIMperst anssdu M | e eareradlCRybuidumapuseat .
(female, .7

to 8 weeks qld), .. Ten to twenty days. later | apar ot o
ber farreaies® poathattal Aberpdbet maiEY YateYarybY CuandbRERR R of ¢ at
ant i -wenseo¥taidédronocl onal anti body (1g&a) 10 was carried out fromthe
asci tes obtai ne rocedures. Hereinafter, .thi.s.gntihody .i Santi- ALl M
2t body. DIE5E HRESY BYEr TR A7 e oPAPng ro Lokdbihr i B b
ref erted @'ocasl&00 | Hwilnonduee paen)owsb yinjepnrdde d ntetaped i t onea 1Ngat b saof
donor 5 LE/¢c. mcg were transpl anted t.o,.the_abd ns aof the recipient
C3H I—%C%'iné‘l%ud“ggﬁsegfre%aclee ’0;7 Ul s‘é’ﬁegﬁ %qu) 1 hgetnr gﬂs i yegaﬁéaf?t%a’s
j udgetépabetohe wasppetiormed omnathe repest i wnde <2ené&xplees hentadd large
(adm pistrati fo.antizA_LI M antibod ch muse ' (10.4m.ce)
that Red e SRSERaT e E Patept Enraerof P oSSt hra ey A ko)
Wds adasnicstreied ouwmedicat etlye adseitesapdpbantdt iamrqmband;t@09tgndardn day

2 (20 4 7 0 . A ’ to
ani cnoaarreiftey sRereotertEY. TohedoahhinBly 4% Ao e T R 11
c.cont r BEnt25ADUEMt anhibédyt aft survival of the transplanted heart in the

reci pj<§ﬂ§>f g]egﬁ/sén @ga%éé%]glg#%g&&gi on was eval uated. and determ ned according

to the Kapl an- Mei er e average duration of graft survival of the
transpl ant eBohkewingithe paevdousilanreprasedsné ohd@dwsthe hearts of donor

15 BALB/c mice were transplanted to the abdomens of the recipient C3H/He'
mice. ‘Disappearance of pulsation of the  transplanted heart was
judged to be the completion of graft rejection. o
<2> Experiment 1 (administration of anti-AILIM antibody)

To  each C3H/He mouse (10 mice) = that had completed

- 20 fr»ansp,lantati\on, the anti-AILIM antibody. (10 mg/kg) was administered-

immediately after transplantation (day 0; 200 Kg) , onday 2 (200 Kg),

day 4 (200 Mg), day 7 (200 pg), and day 10 (100 pg). The group to

which anti-AILIM antibody was not administered (25 mice) was used .

as the control. ' f

*25 Duration of graft survival of the transplanted heart in the.
recipient following transplantation was evaluated and determined
according to the Kaplan-Meier test. .

The average duration of graft survival o’f the transplanted heart
in the recipients was as follows:

30 (anti—-AILIM antibody administered group)

duration of graft survival: 9 days in 1 mouse, 10 days in 3 mice,
13 daYs in 4 mice, 16 days in 2 mice
(control group)
duration of graft survival: 6 days in 2 mice, 7 days in 9 mice,
35 8 days in 7 mice, 9 days in 3-mice, 10 days in 4 mice

The duration of graft survival in the control group to which



30 (anti-AlLIMantibody adm nistered group) duration of graft survival:

days in 1 nouse, 10 days in 3 mce, 13 days in 4 mce, 16 days i 3%9@15

(control group) duration of graft survival: 6 days in 2 mce, an‘§/

mce, 35 8 days in 7 mce, 9 days in 3-mce, 10 days in 4 rrice The duration

of graft survival in the control gragp to which 3 0 AUG 1005 36 the

anti-AlLIMantibody was not adm ni stered was 7.9 days, but in contrast, it

was 12.chd&aystivathemaghiiAblkMyaantddrodydmadni st skeqedasr oum ;gi%
e

significant prolongation of graft survjval_ of thetranspl ng
deronst?at edt? n SHELART~ ALY M"%‘;\"’f1'5t|b];)lé(’]‘yi o‘*ﬁXﬁ stdt ed Qc

2 (admamsibedy oaldminBQterédiLgk/baptl badyr Hieyrarfiinsrs: (;dmmmmgamﬂon

reci pi egps) Anged he Al MoantiRady psgdspragebie Sk as those
mentioned a transpl Sntation was in manner simlar
t o Expedémenstyatad bacthe3site-Abuld anbibod e@mneﬁéareﬁegroup

transpl agg a&kﬁ@nﬁ@@t ant (adihih M epit PoYo£ 199tgiﬂwmw@ﬁtleeaygl stered

i ntraperi tonea ly 1 mmediately foll ow ng transpl antation % on day 2,

day 4, day 7°% %n@lnélfa?lsléd"?ﬁésglaﬁﬁlprteé’l\l%eé‘ﬁst hénght§h ‘?AI"I‘!P‘MaIT\\ FB8dy was

not adﬂhﬂil@é@ye@swswﬁ@dtné shee co8t tRbse TREnBYBhageaBukati on of graft

survival of tran%rF) ted heart in the reci |enkmce was 1}8 oxi mately
| Bley*

7.7 days in ‘F\% Bontr %rﬂtbatjv\?féré"fss i T Sght ©4& LB &ntT
adm ni ssemtlagr vapExperivasntippr oxi mately 40.9 days (internediate value: 29

days/ maxi mupyval ey 12%3 ¥%) (Eb8se3d) tndamehy, '”cEP.?l@'E'éh Al#lllg/l ant i body

adm ni stered group, a Si cant ?rol ongati on o survival of the
transpl BARBEPhRRERTHAR, d sephiel L r andrifandy, 00 upg/day) was

hemat oxylihph E9EL Pegt ai r!LrPcQ:a( 1tsctreéa11 ) aciﬁ\ﬁlé@'l@ﬁetl? st apgdar gy hods, the
degree S |nto

of iltration of | COS pressin h
t ranspl EH?BHPLQQF?tﬁﬁE a‘ﬁ’ﬁiyyz )d Ei éja?i’ 0? 8Ycomt rdtY milee @ CL S‘?Herapeutl C
treat mead. aftEheh@maugracs@hmumutne)ammi AILIM antlbody was not

adm1n1stered was used as the control.

rt was
peri ment

The average duration of graft :SurVival of the
transplanted heart in the recipient mice was approximately
© 7.7 days in the c¢ontrol group, whereas in the anti-AILIM
antibody administered group, it was approximately 40.9 days
(intermediate 'value: 29 days/ maximum value: 120 days)
(Fig. 3). Namely, in the anti-AILIM antibody administered-
group, a significant prolongation of graft survival of the

transplanted heart was demonstrated.

Furthermore, by “hematoxylin/eosin-staining (HE -
staining) according to standard methods, the degree of
infiltration of AILIM (IC0OS) expressing cells into the
transplanted heart was analyzed in each of the control mice
(no therapeutic treatment after heart transplantation) and
the mice to which anti-AILIM antibody was administered
after transplantation.

As a result, in the untreated group, a significant infiltration



the mce to which anti-AlILIMantibody was adm nistered after
transplantation. As a result, in the untreated group, a significant
infiltration 3 0 AUG 2005 37 of AILIM (1COS) expressing cells as v AUGH0
necrosis of the cardiac nuscle was observed (stained portion) . On the
other hand, in the transplanted heagt, of a nobuse to which anti-ALIM

anti body was adm ni stered, necrosis of the cardiac nuscle could not be
observed, and a significant decrease of infiltration of AILIM(ICQOS)
expressing cells was confirmed (Fi 4). [Exanple 3] Suppression of

i mmunoP&gPL&IM dj160S) oRERRESSANG I\ﬂ“%‘%ﬂoeulaa‘i |"®l%u%§t’aﬁ€§9st’*ﬁ R€att®and skin
t r anspkamtidbicormudcl Keagent Sbserived s (séadnedst pagtenhod <On 1xhadenovirus

vect or oﬁh'é%cq{mid‘aninaéﬁeo%lﬂalh%pﬁ%@{ft@dﬂﬁ&@@ 8XPLessd e €asslily of either

acDNA gogli hCTLA4- I fusion ot el onpri ra IIuIar
regi on o QIE'%M I?R}lb axht}?rran C?“lnl _efe nga ac?om tgse%g]ene (lacz)
was pF@GG’é@& U sehe | W ré@‘ént#?]aﬁbéﬁrb(@ﬂneeﬁn x ¥ e$4i984 L icasrh

casset deqradee/ GMMCIhAditgatIvansyfl aRIBRIMON,ICAH). 68xpré&es bngp.ceif s 1999) and
t he ge%rgecgfnftl%egar(@qtg stgnai n adenovirus (Proc. Natl. Acad. Sci. USA.,
Vol . 90, p. 11498- 115 Z, 1993). Next, the recombinant virus was
proli ferated V\Athl n the 293 ceI | Iine der| ved from human ki dney. The virus
vect or [Frappled 31 t Fuppressdomasfcolireaned 0946d Ist e3¢y onfs edM ng at
-80C. Hie.IMeconhddahd t g novisubbSstedied Ni ngn t héiea@NA of ah€TLASKIg and the
adenov rr%s%q%?ié&% LacZ were naned AdCTLA4 | g and AdLacZ, respectively.
n nt |

<1-2> | S a hody Adul t -g) Lewis (RT11l) rats were
used as % radiid %etel g) DA (RT1) rats or BN

(RT1") <latls m@m%ym s. The nouse- ant i -rat AlLI M nonocl onal
anti body pr eparestoni raapl &ddne@brusedcontaining an expression
cassette of either a cDNA encoding hCTLA4-Ig (fusion
protein comprising the extracellular region of human CTLA4
and human Fc) or E. coli P-galactosidase gene (lacZ) was
produced by homologous recombination between expression
cosmid cassette pAdex/CAhCTLA4-Ig (Transplantation, Vol.68,
No.6, p.758, 1999) and the genome of the parent strain
adenovirus (Proc. Natl. Acad. Sci. USA., Vo0l.90, No.24,
p.11498-11502, 1993).
Next, the récombinant virus was proliferated within

the 293 cell line derived from human kidney;' The virus
vector prepared in this manner was collected, and stored by
freezing at -80°C. The recombinant adenovirus containing

the c¢cDNA of hCTLA4-Ig, and the adenovirus containing LacZ
were named AdCTLA4-Ig and AdLacZ, respectively.
<1-2> Animals and Antibody

Adult male (210-250.g) Lewis (RT1!) rats were used as
recipients, and an adult male (210-250 g) DA (RT1%) rats or
BN (RT1") rats were used as donors.

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

Following a previously reported method (J. Thorac.
Cardiovasc. Surg., Vo0l.57, No.2, p.225-229, 1969), hearts
obtained from DA rats were transplanted to the abdomen of
Lewis rats. Immediately after the heart transplantation,
an anti-rat AILIM antibody (1 mg/kg) and/or



<1-3> Heart and skin transplantation and nethod of testing Follow ng a
previously reported nmethod (J. Thorac. Cardiovasc. Surg., Vol.57,3 NaURJ200
p. 225-229, 1969), hearts obtained_from DA rats were transplanted to the
abdonen of Lew s rats. |nmedi atel98after the heart transplantation, an
anti-rat AlLIMantibody (1 ng/kg) and/or 3 0 AUG 2005 38 AdCTLA4-1g (109

pl ague-formng unit; pfu) were adm nistered intravenously in a single dose
to the recipient rats. The group of transplanted aninmals to which neither

t he Y Al LdM anti hody. ;. CFW‘-“J%@?)&‘ 1 i st : e group
of A(g@itnir%{\?p an“é(%j ag{lréa S tfo%llﬁgqg AdlLacZ was ad?nwnér\?éstegggp?ln%?%%%@mre
usethsacommusly. iThe setdbel dbse¢reat veatrofiphent andtal group is as shown
bel ow. G - Al I I tion. i i i P ssive
reat ment e greeb o SEARSBHANNT SfiarPl & PRl CH dqttles IR pBELOPLE

i mybbEppretisode nerahatALALGIgupad: adlnliatisdesigldantantd othe Lewewyp DA with

adm pi I ; .0 : | ot.ra w¥-1s i 4 i ith
dny o Spp Sy ERa Gns AR, D st dGr QB AR AL TERE hERERA FLel ) Dny
wi t hsedndsi santadlon. ofTheameithald b dreclbbodpt Gfoepch: anlinedr anspbahsati on
(Leyt sLPAnWi@dm nistration of AdCTLA4-1g and anti-AlLIM antibody. 20
D sappearance of pul sation of the transplanted heart was judged to be the
conpl eti dfraip grafl: rej eslloprafselgnbitiorj ect (bawhagDAtonf i wikdoby
hi s j z] uclear cells that infiltrated into the
tra%@%ﬁgggggﬁﬁggg?bgiEggﬁggggghecrosis of the nuscle cells by HE staining
10accordi ngGroust andar d nksdodenspbankeationo t h@eawitsefldwitsHor acvéthaikt of the
rectk pi e Group 6 in which the transplanted heart
sur%ﬁ@gggfgﬁﬁgeg%ﬁggpg??% nggéufficiently thick skin graft of a DA donor..
rat was, Grewmsplxhietramspbyntaoionothewis /Mdar vithapiimtngtoen after {he
skiﬁgiéeggplantation, an i mmunosuppressive ‘treatnment with the 30 anti-AlLI M
0

ant | y, AdCTLA4-1g, or such, was not performed. The end .
Group 4: Allotransplantation (Lewis/DA) with administration of

15 AdCTLA4-Ig. . o
- Group 5: Allotransplantation (Lewis/DA) with administration of
anti—AiLIM antibody. , o _
Group 6: Allotransplantation (Lewis/DA) with administration of
AdCTLA4-Ig and anti-AILIM antibody.

(85

20 : .Disappearance of pulsation of the transplanted heart was judged
to be the conlpletion of graft rejection. The graft rejection was
confirmed by histologically analyzing mononuclear cells . that
infiltrated into the transplanted heart tissue ‘and necrosis of the

muscle cells by HE staining according to standard methods.

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

30 anti-AILIM antibody, AdCTLA4-1g, or such, was not performed. The end
of the duration of graft survival of the skin graft was determined
when the degreé of visually observable skin graft decreased to 10%
or less of the initial state.

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

35 heart, using the cuff technique (Acta. Pathol. Microbiol. Scand. [A],
Vol.79, No.4, p.366-372, 1971), the heart of a donor DA rat was



of the duration of graft survival of the skin graft was determ ned when the
degree of visually observable skin graft decreased to 10% or |es$ ORys g
initial state. Then, on day 200 fromthe initial transplantation of the DA
rat 35 heart, using the cuff technique (Acta. Pathol. M crobiol. Scand.

[A], Vol.79, No.4, p.366-372, 197139 the heart of a donor DA rat was 3 O
AVG 2005 39 transplanted again to the cervical region of 3 recipient rats

of Growrra&st;ﬂaatntlelaldlaz@ém gloaf theé ejcegiviiea luppegiseceifvi Big ﬂeroajpsuaimt ation of

donor skin o] 1 heq,k I a antation
from DA r}onor rats J@N dongl%tq%t O}E%%%i;;%a 'tgrkgnsgle (rélt%rg to t he remai ni ng

reci pi éTCT | SO % £ TaNSRY 216 a4t Qi | anted heart survived for a
| ong peri odurdtherimoirieccal @val dayi oAS6f tiremsurtheal idégied oheart graft in
t he ree;irmr@m%dmmrfgfamd BE Cdbfiory t&ts e BNKagbaBrMet£t teSirts<2>

Exan ”%{ z%P '{ﬁé&%ﬁr%nﬁ?‘?‘gn the Fletha i it %&F&ﬁlé:r?@trQEQ' gRoLIQYY of graft

surviva eart ent’s npared to the group of
untreaﬁédl&nlﬂﬁ+§ t oF @ﬁﬂﬁﬂﬂ@fﬁgppgﬁthlﬁHrﬂége erfoFmdl d&6Lp 1), was
not olmeriel in the group of AdLacZ-admi nistered animals (G oup 3) and in

the group ofstyyigdixdi1o é\»b\amael@hnwfe dosesakvithe aﬁ jrd LbW amd body was

gi ven (& (agtgug}m%ne w;% S;tarén@san% d Np0SohaUP ghcAdtThad-Lg. adn ni stered

ani mal Vi val ransplan ially
t r anspl&aR was significantly prol onged (the average:
appr oxi<gat eﬂgarﬁmauiays)redﬁﬂrﬁmerrmre in 3 rats of Goup 4 (10 rats), graft

survival of I-i:§1esfh"o@BSpiﬁm1?£jg hea t fao"sfﬁhPﬁgcQEE' %&ioﬂé@tlgﬁy%ﬁr nore

nacTo NS asprdivRLy Py BRET bhaonsBr et fedu e S ahato s 6)

graft seAnpazgd oftq he'dMa angpPupt edfhedptrephpdi apnpmalsat Yeeahichhs
i ndef i ntdredtyrarisy lonpedt (@00 days @erformed N (Group 1), was not

observed in the group of AdLacZ-administered animals (Group
3) and in the group of animals to which a single dose of
the anti-AILIM antibody was given (Group 5).
On - the other  hand, in the grbup of  AdCTLA4-Ig-
~administered animals (Group 4), graft survival of the
transplanted heart (initially transplanted DA rat heart)
was significantly prolonged (the average: approximately 64
days) . Furthermore, in 3 rats of Group 4 (10 rats), graft
survival of the transplanted heart for a long period of 100
days or more was observed (Fig. 5).

Furthermore, in the group of animals in which AdCTLA4-
Ig and anti-AILIM antibody were used in combination (Group
6), graft survival of the transplanted heart (initial DA
rat heart) was indefinitely prolonged (300 days or more) in
all recipients (Fig. 5).

In the recipient rats of Group 4, the transplanted
heart (initially transplanted DA donor rat heart) was
rejected along with the rejection of the transplanted skin,
whereas in the recipient rats of Group 6, rejection of the
transplanted heart was not observed.

As shown in Fig. 6, in all the recipient rats of Group
4 and Group 6 receiving transplantation of skin from a
donor, the transplanted skin was rejected. However, in
contrast to Group 4 and the control group in which
rejection of the transplanted skin completed in 12 days or
less from skin transplantation, the completion of rejection
was somewhat delayed and was seen within 16 days or less



all recipients (Fig.-5). In the recipient rats of Goup 4, the transpl anted
heart (initially transplanted DA donor rat heart) was rejected akﬁn?@/\igéh
the rejection of the transplanted skin, whereas in the recipientvra b
G oup 6, rejection of the transpl4hted heart was not observed. As shown in
Fig. 6, inall the recipient rats of Goup 4 and Goup 6 receiving
transplantation of skin froma donor, the transplanted skin was rejected.
However, in contrast to Goup 4 and the control group in which rejection
of ,the transplanted skin conpleted in 12 days, or |ess fromskin

t r anis pir&iPa i‘onT%’t%erec%prre? qulartejcé’(‘,”tq d Ree §5Sn1§\%ﬁ§ﬂ‘AééII§yé‘a‘dand was
seeh tW-nIUIMLEn Haysd pred e 8213 y0r 846c 2008 AD the & abPed skt som@lleld shows
that conbi ned use of AACTLA4-1g and anti-AlLIMantibody can delay rejection
of ®nhdhGr &AEEIVERPNAE6MYAAEdT &6 569348 khen AJCTLA4-1g is used al one.

I nterest tRgkYestinghe,r esi pheNted Blierdf rGtRUBE6GEHUPNE Cih haiidh Aoher M gr aft
survival of the transplanted heart_(initial DA rat hear%% was confirned,

J t h& Al SBE &t B $1dh AfashEohprRERISA TS &3t d4nifdAti BheR Qb6 Vbut graft
SUkaisv adorVBiSrieREN €106 8PRahBgebhRielie skehi Gths | CompEe 6€TPNHet eaBER! ARt ed heart
(DA donor rat. heart transplanted, the secondcﬁti me) , Furthernore, in the ~
r e BRI R SCafROVE N Y BT RAN SU A0 Y3 hifés| 2RER S WoRsr TR 1St WieFePd
th {iQiﬁghﬁt'tséd&ﬁldet?ﬁh@@uia&%edgme:ahhﬁt _r(¢>_<Ait @oﬁr&r ?fatGlﬁlla&t? tg:ﬁs\gﬁl%?lt%l& d?nor |
rat _hearts were transplanted, e initially transplante rat hearts
cortin§8G°PE ¥R )sat gugﬁﬁ‘?weve&lndm? ﬁ@cﬁ% eé’faﬁigﬁﬁtig?ﬁ 15dttiedd YBN donor

10 r att rdieyltah tedamploan et th e 8eGad R ueRicdt ejiec tatiniiniiibm period 15
simlar to tge results of animls of Ggup 1. Industrial Aég%icability The
phar macedti £3F EBRPBLFRFONE GFOTREL Fre¥BALN AUeAPTOR 57k DEB&TRMASF usef ul.
i n_‘dﬂm}@lpz{(ﬂt@:?i @Re Dﬁ@fdﬁélli?ntr&wmnﬁé@aﬁlﬁ&at héfres &d_smmal;]@gi@al A :
rejection raft rejection). , a.serious prablem accanpanyjng therapies,
{r BT AN VGG ST (St B TBimR r Sl R 41N SR Tgans
(| Meerrthedrdnsgdlwigssd kiHiheysconPaticiee ass r eetrej)e caad tval tiHier epfperdrod | ssues
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Industrial Applicability

The pharmaceutical compositions of the present invention are
extremely useful in the suppre’ssion,- prevention, and/or treatment

20 of immunological rejection (graft rejection), a serious problem
accompanying therapies by transplantation (allotransplantation or
Xenotransplantation) of organs (liver, -heart, 1lungs, kidneys,
pancreas, etc.), parts thereof, or tissues (skin, cornea, bone, etc.)
from donors to recipients affected by severe‘cardiovasc_ular diseases. (

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

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

from mice is administered to humans.

>



25 The pharmaceutical conpositions of this invention can also nore strongly
suppress graft rejections when used in conbination with existing

i munosuppr essi ve agents that are adninistered to suppress graft gdj Adg108ns
(i mmunol ogi cal rejections) in such transplantation therapies. 30

Furt hernore, a pharmaceutical conposifgion conprising a human anti body

agai nst AlLIMincluded in the pharmaceutical conpositions of this invention
is an extCeNEMy useful nedi canent, because it does not cause any side
effects such as allergy when the anti body derived frommce is adm nistered
to humans. 3 0 AUG 2005 41 CLAIMS 1. A use of a conposition conprising any
one of the, foAl QWengofa)at @dmhodit icanbebapkeBingt hamype dife MBEE the

i Munosuppr essi ve agent gf) for the manufacture of a_nedicanment that is
used for EQppPeisng(akréating) ot pravRMatkPyr ith epBEt i 88 de¥%ERpanyi ng
the tran J . or. pord i.on re IS ; {a) an
ant i body ?ﬂé@%?ﬁn%g%%%\?ﬁl Magggta(%p))ortéldgg o#}tﬂgsaﬁ%ngg% Fgggy; (%t)? aa(

pol ypept i dedtoapentsi nghdthe vhohmest d&opor suppreséiag, extraselihgl aroxr egi on of

AILIM (c) a fusion polypeptide conprising the whole or a, portion of an
ext racel | BFaYeREHPSn of £¥§%RA andgga?ﬁ? l e ora%F?mP??%hngf a cotfdt ant

regi on of tr4ASp1 FALAEYERDULE N reavrddial Na ﬁfgrtﬁ.g}l atRakypept i ge conprising
the whole or a portion of a |ligand of AlLI 2. A use of a conposition
conprisi ngiasyeone of the following (a) to (d) for the manufacture of a

medi cament  that, | Sal 8 tf'BBdf}”E%QE' D9 GRe L &f GGl PT 9Ne, QU IPI &, of
I MunNosuppr essi ve agéen s} on‘t e suppression, tredtnment, ~ or prevention of
graft rejection acceapanyhtgbblg; transplantati on of an organ, a portion
thereof, or a tissue; &a) an antibody that binds to AILIM or a portion of
(b) a polypeptide comprising the whole or a portion
of an extracellular region of AILIM;
(c) a fusion polypeptide comprising the whole or a
portion of an extracellular region of AILIM, and
the whole or a portion of a constant region of
the immunoglobulin heavy chain; and,
(d) a polypeptide comprising the whole or a portion

of a ligand of AILIM.

2. A use of a composition comprising any one of the
following (a) to (d) for the manufacture of a medicament
that is used for enhancing the effect of one or more
immunosuppressive agent (s) on the suppression, treatment,
or prevention of graft rejection accompanying the
transplantation of an organ, a portion thereof, or a
tissue;
(a) an antibody that binds to AILIM, or a portion of
said antibody;
(b) a polypeptide comprising the whole or a portion
of an extracellular region of AILIM;
(c) a fusion polypeptide comprising the whole or a

portion of an extracellular region of AILIM, and



said anti body; (b) a pol ypeptide conprising the whole or a portion of an
extracel lular region of AILIM (c) a fusion polypeptide conprising 3feyyghshe
or a portion of an extracellular region of AILIM and 3 0 AUG 1005 42 the
whol e or a portion of a constant region of the inmmnogl obulin heavy chain;
and, (d) a polypeptide conprising the4ﬁhole or a portion of a ligand of
AlILIM 3. The use of claiml1l or 2, whefein said i|Inmunosuppressive agent is

one or nore therapeghécwhadentd:s)asgbeetied fgron t BengtaHp GRRficH idE of
azat hi opri ne, adrenocortical steroid, cyclosporin, mzoribine and

tacrol i mus (FK-506)thaytopuenslabel ipfeayvy ¢bainnodide, sirolinus,

deoxyspergual i pyy FTY720; SRLA b T u y .0 . clainms 1
t 03, wherein saf%)trgnégﬂzﬁ? Fggh #g)5#%5?#%%5%%%n?§??%ngg5? %f%éééof any
one of clains 1 to3pfhareigasdi dftABDIMWl antation i s xenotranspl antation. 6.
The use of any one of clains 1lto5,wherein said organ is the liver, heart,

ki dney, lung, or pancreas. 7. The use of any one of clains 1 to 5, wherein
said tisgue igpthe gkin, g@rnea;sQp bone tisgsue., 8. TheMsH of &g one of
claims 1 to 7, wherein said conposition conprises an antibody that binds to
Al LI M orimmupostuppnessivai d agemntbodys one or more therapeutic
agent (s) selected from the group consisting of
azathioprine, adrenocortical steroid, cyclosporin,
mizoribine and tacrolimus (FK-506), mycophenolate mofetil,
leflunomide, sirolimus, deoxyspergualin, FTY720, and CTLA4

drug.

4. The use of any one of claims 1 to 3, wherein said

transplantation is allotransplantation.

5. The use of any one of claims 1 to 3, wherein said

transplantation is xXenotransplantation.

6. The use of any one of claims 1 to 5, wherein said

organ is the liver, heart, kidney, lung, or pancreas.

7. The use of any one of claims 1 to 5, wherein said

tissue is the skin, cornea, or bone tissue.

8. The use of any one of claims 1 to 7, wherein said
composition comprises an antibody that binds to AILIM, or

a portion of said antibody.



